SIXNET

Ci Technologies Citect HM| Communicatesto RemoteT RAK or Any Other
M odbus Serial Device over Ethernet through an Ether TRAK Module or Gateway

Technical Note #633

Abstract: This document explains the procedure for communicating from Citect to a serial (RS232 or
R$485 typical) Modbus device over Ethernet. Thisis accomplished by using Citect’s Modnet
(Modbus/TCP) driver and the Ethernet to serial Modbus passthru functionality of SIXNET's
EtherTRAK Modules or Gateways.

Thereare many installed applications using serial Modbus over RS232 or RS485. Thiswasand is
areliable method for interfacing to industrial equipment. However, Ethernet is becoming the
standard for industrial networking due to its combination of reliability and speed. Those users
who want to gain the advantages of Ethernet are faced with two options: replace all their existing
(and paid for) serial deviceswith new Ethernet-enabled devices OR interface their existing devices
to Ethernet. In most casesthe latter choiceisfar less costly dueto Ethernet to M odbus converters
such as SIXNET’s Ether TRAK modules and gateways. These devices can save user s substantial
time and money by allowing them to maintain their existing devices and wiring.

I'n this document we outline how to setup communications from the Citect HM| (Human to
Machine Interface) to a serial Modbus device that is connected off of an Ether TRAK module or
gateway. In thistest we used a RemoteT RAK for the serial M odbus device but the steps that
follow would be similar for other similar devices.

Softwar e Used:
Ci Technologies' Citect v5.21 with Service Pack F
Ci Technologies Modnet driver v2.02.07.005 from Driver Pack B for v5.21.
(Note: Early versions of the Modnet driver will not work for thistype of application. Goto
www.citect.com to download the latest driver pack.)
SIXNET’s Remote I/O Tool Kitv3.24
Windows NT 4.0 OS with Service Pack 5

Hardware Used:
(1) PC with an Ethernet card and TCP/IP protocol installed
(1) ST-CABLE-ETH-X (cross-wired 10BaseT Ethernet cable)
(1) ET-8DI2-8DO2-H
(Note: An ET-GT-485-1 could have been used. It hasthe same M odbus passthru functionality of the
Ether TRAK 1/0 module. The only differenceisthat the ET-GT-485-1 doesn’t have any physical I/0
points. Also, an ET-GT-232-1 can be used if your serial Modbus device has an RS232 port.)
(1) RM-4DI12-4DO2-U
(Note: Substitute any serial Modbus device that supports Modbus ASCI1 or Modbus RTU.)
(1) RM-232-SETUP field setup module
(1) ST-CABLE-PF (included with RM-232-SETUP)
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Hardwar e Setup:

24 VDC power was applied to both the Ether TRAK and RemoteTRAK modules. Refer to the SIXNET
user manuals for details on doing this. The Ether TRAK modul€e's Ethernet port was connected directly
to the Ethernet card in the PC viathe ST-CABLE-ETH-X. Alternatively, you can connect the
EtherTRAK to an Ethernet hub or switch. In this case you should use straight-thru Ethernet cables.
Make sure the LNK (LINK) LED on the EtherTRAK (and on the Ethernet card or hub) goes ON solid.
The RemoteTRAK modul€'s RS485 port was then connected to the RS485 port of the EtherTRAK
module (+ to +, - to -, GND to GND). If you are connecting athird party device then refer to its user
manual for RS485 wiring details.

Configuring the PC:

To successfully communicate over Ethernet you must first make sure that your PC has the TCP/IP
network protocol installed. Go to the Window’ s Control Panel and double click on the Network icon.
Look for the TCP/IP protocol and view its properties. Make a note of what the IP address and Subnet
Mask are. These will be important later on when you assign the IP address for your EtherTRAK
module/gateway. If you don’t have TCP/IP installed then click on the Add button and follow the
directions. See screen shots 1 and 2 from Windows NT. Note: These windows may look allittle different
in other Windows operating systems.

Metwork Microzoft TCPAIP Properties =
Identificatiun] Services  Probocols Iﬂdapters] Bindings] IP Address l DMS ] WIS ﬂddress] Huuting]
izter: Freliwaaks An P address can be automatically azsigned to this nebwark. card
%~ MetBEUI Protocol by a DHCP zerver. |f pour nebwark does not have a DHCP zerver,
T e : azk your network, adminiztrator for ah address, and then type it in
4 (TCPAR Protocal ; the space below.
Adapter:
|[2] Intel Ether Exprezs 16 LAN Adapter ﬂ
A, " Obtain an IP address from a DHCP sereer
Descriptior: * Specify an IP address
IF Address: | 10. 1 0.3
Subnet Mazk: | .0 .0 .0
Drefault Gateway: |
Advanced...
0k | Cancel 0k | Cancel | Apply ‘
Screen Shot 1 Screen Shot 2
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Configuring the Ether TRAK Module or Gateway:

Install the Remote I/0O Tool Kit from the SIXNET CD if you haven't done so aready. Now run the Tool
Kit and select the Ether TRAK module or gateway that you are using. In this case we used an ET-8DI2-
8D02-U. Then step through the configuration windows to configure the module or gateway. Make sure
to assign the correct serial number from the sticker on the base of the unit. Assign a unique station
number. Make sure this number is different from the device that is connected off of the EtherTRAK.
Next, assign an |P address that is appropriate for your network. For example, if the IP address of the
Ethernet card in your computer is 192.68.98.4 then you would want to assign to the EtherTRAK a
similar (but unique) 1P address such as 192.68.98.5. Refer to the Remote I/O Tool Kit help for more
details on assigning the IP address or check with your MIS department or network administrator.
Finally, configure the RS485 port settings appropriately for the device you will be connecting to. In this
case we are using a RemoteTRAK 1/0 module as our serial Modbus device. See screen shots 3, 4, and 5.
Now in the Device menu select Ethernet. Then go to the Operations menu and perform a Load.

g :—'. passthru_bpj - SIXNET Remote 1/0 Tool Kit

File  Edit “iew Device Operationz Tool: Help
L= S5& S0 |vme | 2EHTH
el 3 28

—-p ] Al Stations Status Station Hame Station Station Type Connected To Serial
+-BF_] Ethemet Modules Humber Humber
+-F1] RS5-455 Modules oK et_station 10 ET-80I2-8002-H Mot Determined 17

Ok rin_station 102 Rt-4D12-4002-U ET:et_station 13
A | k| Stations ,{Cnm.\}\.&ll Tags\}\Analngs\}\Scaling\}\Disu:retes\}\ Detailz ,-"r 1 ﬂ
Presz F1 for help Single Sta. Mode COMZ SI=MET,9600,8.M.1
Screen Shot 3

g :—'. passthru_bpj - SIXNET Remote 1/0 Tool Kit

File  Edit “iew Device Operationz Tool: Help
L= S5& S0 |vme | 2EHTH
el 3 28

—-p ] Al Stations Station Hame | RS-485/232 Protocol R5-485/232 IP Address
+-BF_] Ethemet Modules Seftings
+-F1] RS5-455 Modules » Modbus RTU Passthry 9600831 1010101
rm_station hodbus RTU 9500 M 3 1 1040401
I Stations ' Com. ,{r.ﬂxll Tags\}\Analngs\}\Scaling\}\Disu:retes\}\ Detailz ,-"r 1 ﬂ
Presz F1 for help Single Sta. Mode COMZ SI=MET,9600,8.M.1
Screen Shot 4
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Configuration - et_station

l HS-ESE] Ethernet] Connected Tl:n] Discrete] .ﬁ.nall:ug]

Define RS-485 Communications for this Station:

" Usze Global Settingz in thiz station  Edit Global Settings|
* |lze these settingz in thiz station

Copy Global Settings |

Protocol ; |I‘--1|:u:||:|us RTU Passthru j
Baud Rate : |3600 -
Mode : |E Data Bitz; Mo Parity: 1 Stop Bit ﬂ

Lead Time : |2 mS
Lag Time: |2 ms
Gap Time: |35 Chars

Timeaut; 0.50 =

k. | Cancel | Help

Screen Shot 5

Important Note 1:

Make sure you select Modbus RTU Passthru or Modbus ASCII Passthru. This “Passthru” mode
tells the Ether TRAK module to forward (out the RS485 port) any messages that come in the
Ethernet port and are not addressed to itself.

Important Note 2:

The default Timeout in the RS485 window (screen shot 5) is 0.15 seconds. Thistimeout is
defaulted for 38,400 bps communications. If you are using a slower baud rate then you should
increase this timeout.
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Configuring the Serial Modbus Device:

Refer to the user manual for your device for details on configuring its RS485 communications. In our
case we used a RemoteTRAK 1/0 module. The following steps were performed to configure the
RemoteTRAK 1/0O module: (see screen shots 3, 4, and 6)

Add the RemoteTRAK module to the Remote I/O Tool Kit configuration.

Assigned the serial number from the sticker on the wiring base.

Assign a unique station number.

Set the RS485 parameters to match those of the EtherTRAK module or gateway.

(Note: Because thisis a slave station the Timeout parameter is not important and can be | eft
at the default.)

Remove the RemoteTRAK /0O module from its base and plug in the field setup module.
Connect the field setup module to the PC’ s serial port with the ST-CABLE-PF cable.

In the Device menu select Use Com Port and Use Settings for Field Setup Module.

Go to the Operations menu and perform a Load.

Remove the field setup module and replace your RemoteTRAK /O module.

PONPE

© N U

Configuration - rm_station

Define RS-485 Communications for this Station:

" Usze Global Settingz in thiz station  Edit Global Settings|
* |lze these settingz in thiz station

Copy Global Settings |

Protocal ; |M|:u:||:|us RTU j
Baud Rate : |3600 -
Mode : |E Data Bitz; Mo Parity: 1 Stop Bit ﬂ

Lead Time : |2 mS
Lag Time: |2 ms
Gap Time: |35 Chars

Timeaut; 015 =

[+ Beport up to 32 Discretes

k. | Cancel | Help

Screen Shot 6
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Important Note 3:

Some HMI software (such as Citect) will always request discrete pointsin word (16 bits) format.
By default, a RemoteTRAK or EtherTRAK module that does not have that many discrete points
will respond with an “lllegal Data Address” or “ Address Out of Range” error. To get these
modules to respond without an error you need to select the “ Report up to 32 Discretes’ feature as
Seen in screen shot 6.

Configuring Citect:

Make sure you have installed the latest driver pack for Citect. Older versions of the Modnet driver did
not work with passthru devices such as an Ether TRAK module or gateway. The following steps were
performed to configure Citect: (see screen shots 7 — 20)

1. Create anew project. In our case we called it “passthru”.

2. Run the Communications Setup Wizard (see screen shots 7 — 12) and set the appropriate
parameters. Make sure you enter port 502 and the IP address of the EtherTRAK.

3. After you run the setup wizard your communications should be configured as shown in
screen shots 13 — 16.

4. Define some variable tags as seen in screen shots 17 —20. Make sure to use appropriate
Modbus addresses.

5. Pack your project.

6. Create one or more graphic pages that link to your variable tags.

7. Compileyour project and then run it.

Exprezs Communications Wizard
Select the [ /0 Server you wish ba wark with, o map

create a new | /0 Server by entering the desired name,
or select from pour exizting [0 Servers.

= Create a new | A0 Server

Marne; I

% lze an existing | A0 Server

—

< Back I Hest » I Cancel Help

Screen Shot 7
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Exprezs Communications Wizard

Select the | /0 Device pou wizh to work, with, 'ou may
create a new |0 Device by entering the desired name,
or select from pour exizting [0 Device.

= Create a new |0 Device

Marne; I

% Edit an existing |/0 Device

—

< Back I Hest » I Cancel Help

Screen Shot 8

Exprezs Communications Wizard

Select the type of the | /0 Device.

@ = Memary |/0 Device
=)

™ Digk 1/0 Device

[0 Device name: [0Dew

< Back I Hest » I Cancel Help

Screen Shot 9
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Exprezs Communications Wizard

- Mitsubishi ]
= =l Modicon
HH -- 484
-- hiad
[+ 584
Select the - 954 L
manufacturer, model EI TS5 Quantum
and method of | re———ytr
communication for - | 17 biue [T E 7oAl
the | /0 Device [+ Moare Indugtries ;I
Selected driver
b anufacturer: odicon
kodel: T 5 Cluanturn

Communications:

Ethernet [TCPAR)

Cancel

< Back I Hest » I

Help

Screen Shot 10

Exprezs Communications Wizard

U

Y'ou have zelected a device which communicates using the

TCPAP protocal. Enter the TCPAR information here.

IP address: I 010.001.000.101

Part; a0z =

=
—ze protocal————————————
= TCF " UDFP Protocal Help
Selected driver
b anufacturer: odicon
kodel: T 5 Cluanturn

Communications: Ethernet [TCPAR)

< Back I Hest » I Cancel Help
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Exprezs Communications Wizard

Select thiz option if you want thiz [/0 Device to link to an
external tag databaze.

[~ Link [/0 Device to an external tag database

Evteral tag database;

I Hrowse,. I

[Natatase lpe:
| Conceptver 2.1 ASCII file =l

Canmecton sting! |

™| edd prefis ta estermalilinkedtags

g Erefin I

¥ | Automatic refresh of tags

< Back I Hest » I Cancel | Help

Screen Shot 12
IJ'I] Server [ passthru ] |_ O] x|
Server Mame ' =
Comment I .
A&dd Beplace | Delete Help
Record: 1 ;I
Screen Shot 13
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Server Mame IIEISewer =
Board Mame  [EINEAGIN o
Board Type  |TCFIP =]
Addrezs m [0 Port Iﬂ [nterrupt m
Special Opt I
Camrnent I

Add Beplace Delete Help
Record: 1 LI

Screen Shot 14

F"urts [ passthriu ] [_ (O] =|

Server Hame IIEISewer —
Part Marne FORT1 BOARD Part Murmber |'| -
BoardMame [BOARD1T |

Baud Rate I j Drata Bitz I vI
Stop Bits | "I Farity | :I'

Special Opt I-I'ID.'I.EI.'ID'I -PE02 -T

Comment I

Add Beplace Delete Help

Fecord: 1 ;I

Screen Shot 15
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I.ﬂ] Devices [ passthru ] H=] E3
Server Name IIEISewer =
M ame Murmnber |'| o
Address |10z
Frotocol |MODNET x| PetMName  [PORT1_BOARD1 x|
Comment I
Add Beplace | Delete | Help |
Record: 1 ll
Screen Shot 16
'H"ariahle Tags [ passthru ] H=] E3
Wariable Tag Mame |l Data Type IDIGIT.-‘i‘-.L j =
[/0 Device Mame I|DDEV j Address |'| 0am o

Faw Zero Scale

I Faw Full 5cale I
Eng Zero Scale I Eng Full Scale I
|

Eng Unitz Format I vI
Comrment
Add Beplace | Delete | Help |
Fecord: 1 Linked: Mo ll
Screen Shot 17
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Uariahle Tags [ passthru ]

dizcrete out 1

Yariable Tag Mame

140 Device Hame

[I0Dey =]

Raw Lero Scale

Data Type j -]

|D||3|mL
| oo

Addresz

Faw Full Scale I _I
I—

Enag £ern Scale I Eng Full Scale
Eng Unitz I 'I Format I 'I
Comment I
Add Beplace | Delete | Help |
Record: 2 Linked: Mo LI
Screen Shot 18

Uariahle Tags [ passthru ]

fI0Dev =]
——

Yariable Tag Mame

140 Device Hame

Raw Lera Scale

Data Type IINT

Address 30001

Faw Full Scale I

Enag£era Scale I Eng Full Scale I
Eng Unitz I 'I Format I 'I
Comment I _I
Add Beplace | Delete | Help |
Record: 3 Linked: Mo LI
Screen Shot 19
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1l."ariahlt: Tags [ passthru ]
Yariable Tag Mame |analu:ug_u:uut_1 Data Type |INT ﬂ =

140 Device Mame |||:|DE'-.-' ﬂ Address |4|:||:||:|1

Faw Zero Scale Faw Full Scale
EngLem Scale Eng Full Scale
Eng Units - Farmat -

Caomment |

Add Eeplace| Delete | Help |
Record: 4 Linked: Mo E‘

Screen Shot 20

....,7 Citect Help Topics
File Edt Bookmark Option: Help

Q:untents| Inde= | | Erint | 41 Help Direct| Help Guide Elussar}ll

MODMNET Protocol Parameters

[MODNET ]Initv¥ar [
Feads the addresses of variables at startup to confirm connections.

This parameter is also used to specify an extended register to be used and the register
nurnber. The [Nl parameter "FileNumber" is needed in conjuction with this parameter for [
extended register(refer to parameter "FileMNumber"). The farmat is Boox where b specifies to

use an extended register and xox may wary frorm 0000 to 9939 to identify the register.

Allowable Yalues Any address inthe ranges defined for the dewvice.
For extended register, range of the register is 0000 to 3393
Default Yalue 40001

I Click here to view/edit the walues far this parameter =

Screen Shot 21

Important Note 4.

It's generaly agood ideato set the InitVar value (see screen shot 21) to be of an /O type that
your Modbus station has. With previous versions of the Modnet driver this was absolutely
required. With the latest version, Citect should still communicate if the InitVar I/O typeis not
found in your station.
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Conclusion:
Thistest successfully performed Open Modbus/TCP communicationsto a serial Modbus device
connected off of an Ether TRAK module or gateway.

Troubleshooting Tips:

- Put a"DebugSTR = <portname> ALL" entry in the [Modnet] section of the Citect.ini file. Then
when you run your Citect project a syslog.dat file will be created in the Windows directory. Thisfile
should show the Modbus messages being sent and the responses received. This can be very helpful
in diagnosing a problem.

After creating your Citect project you may need to run through Citect’s Computer Setup wizard and
enable Events.

If you need to make changes to your configuration in Citect’s Express Communications wizard then
you may need to re-create it from scratch. If your communications doesn’t seem to be working then
try deleting your 10server configuration (which deletes all your communication settings), re-pack
your project, and then run through the Express wizard again.

Of coursg, if all elsefailsthen contact SIXNET or Ci Technologies for technical assistance.

Support SIXNET Ci Technologies
Phone +1 (518) 877-5173 +1 (704) 329-3838
Fax +1 (518) 877-8346 +1 (704) 329-3839
Emall Support@sixnetio.com Support@citect.com
On the Web WWW.SiXNnetio.com WWW.citect.com
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