SIXNET

SIXNET’s Ethernet M odbus Gateway allows communications over Ethernet to an
Action Instruments AIOS 2500 PID Controller

Technical Note #635

Abstract: This document explains the procedure for using a SIXNET Ethernet Modbus Gateway (ET-
GT-485-1) to communicate over Ethernet to an AIOS 2500 PID Controller. The ET-GT-485-1 converts
Ethernet Modbus/TCP messages to Serial Modbus RTU messages. This allows the A1OS 2500, which
has only seria ports, to be communicated to over Ethernet.

There are many installations and productsthat continue to use R$485 networ king and M odbus
protocol. Thiswas and isareliable method for interfacing to industrial equipment. However,
Ethernet isbecoming the standard for industrial networking due to its combination of reliability
and speed. Those userswho want to gain the advantages of Ether net are faced with two options:
replace all their existing (and paid for) serial devices with new Ethernet-enabled devices OR
interface their existing devicesto Ethernet. In most casesthe latter choiceisfar less costly dueto
Ethernet to Modbus 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
devicesand wiring.

In this document we outline how to setup communications from Action Instruments' iTools
softwareto an A1OS 2500 Controller using a SIXNET ET-GT-485-1 asthe interface between
Ethernet and RS485.

Softwar e Used:
IToolsv2.51 from Action Instruments
SIXNET's Remote I/O Tool Kit v3.24
Windows NT 4.0 OS with Service Pack 5

Har dwar e Used:

- (1) PC with an Ethernet card and TCP/IP protocol installed
(1) ST-CABLE-ETH-X (cross wired Ethernet cable)
(1) Custom RS$485 cable (see pinouts below)

(1) ET-GT-485-1 (Note: Any Ether TRAK module could have been used. They have the same M odbus passthru
capability of the ET-GT-##-1. The only differenceisthat the ET-GT-485-1 doesn’t have any physical 1/0 points.
Also, an ET-GT-232-1 can be used if your serial Modbus device hasan RS232 port.)

(1) AIOS 2500 PID Controller
(1) RS232 configuration cable (2500A/CABLE/CONFIG/RILL/9PINDF)
(1) ST-PS-024-02N AC/DC power supply (24 VDC used to power ET-GT-485-1 and 2500)

Custom R$485 Cable:

ET-GT-485-1 Screw Terminals 2500 RJ45 Connector
4 (GND) Pin 3 and 6 (GND)
5 (R$485 +) Pin1(D-)
6 (R85 -) Pin 2 (D+)
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Hardwar e Setup:
24 VDC power was applied to both the ET-GT-485-1 and A1OS 2500. Refer to the appropriate user
manual for details on doing this. The ET-GT-485-1's Ethernet port was connected directly to the
Ethernet card in the PC viathe ST-CABLE-ETH-X. Alternatively, you can connect the ET-GT-485-1 to
an Ethernet hub or switch. In this case you should use straight-thru Ethernet cables. Make sure the LNK
(LINK) LED on the ET-GT-485-1 (and on the Ethernet card or hub) goes ON solid. The ET-GT-485-1's
R$485 port was then connected to the RS485 port of the AIOS 2500 using the custom made cable (see
pinouts above). The 2500's RS232 configuration port was also connected to a seria port on the PC using
the prescribed serial cable.
Notes: 1. TheAlOS 2500 had only dip switches 1 & 4 in the up position. This configuresit for
no parity and station number 5.
2. The A1OS 2500 was jumpered for 2-wire RS485 communications.
3. No R$485 termination was used on either the ET-GT-232-1 or AIOS 2500. For
longer cable lengths termination is recommended. Refer to the user manuals.

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 |P address and Subnet
Mask are. These will be important later on when you assign the IP address for your Ether TRAK
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 alittle different
in other Windows operating systems.

Hetwork Microsoft TCP/IP Properties
Identificatian] Services FProtocols l.&daptets] Bindings] IF Address ] DHS ] WIS rl‘n.ddress] Houting]
Ll Pisiierali: An IP addrezs can be automatically azsigned to this nebwark card
%~ NelBEUI Protocal by 3 DHCP server. If pour network, does naot hawve a DHCP zerver,
B azk your network, administrator for an addresz, and then type it in
4 {TCP/IP Protocol ; the space below.
adapter:
|[2] Intel Ether Exprezs 16 LAN Adapter j
Add... " Obtain an IP address from a DHCP server
D escription: {+' Specify an IP address
IP fddiess: [ 10,1 . 0. 8
Subnet Maszk: | 285 .0 .0 .0
Default G ateway: |
Advanced...
Ok | Cancel QK | 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-GT-
485-1. 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 IP 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 asimilar (but unique) IP
address such as 192.68.98.5. Refer to the Remote 1/0 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 interfacing to an
AlOS 2500 with R485 settings of 9600 baud, 8 data bits, no parity, and 1 stop bit. See screen shots 3,
4, and 5. Now in the Device menu select Ethernet. Then go to the Operations menu and perform a Load.

| . "::!tnEEﬁ.Bpi - SIXMET Remote 1/0 Tool Kit
File Edit “iew Dewice Operation: Toolz Help
L8|~ 2R 5dsL2 | «me 20 d7PH | @B=0 &3 20
H-B_] Al Stations Status Station Hame Station Station Type Connected To Serial
Humber Humber
B OK ey Sta2 2 ET-GT-485-1 Mot Determined 123
1 I ¢ I"-. Stations ,{'Cu:um.\,\.ﬂxll Tags\,\.-E'«nalu:ugs\,;\Su:aling}\IZ)isu:retes\,;\Details,.-"r I 1 |_>|
Fress F1 fior help |Single Sta. Mode |COM2 SI=MET,9600.8.M.1 4
Screen Shot 3
| L ':-:!tnEEE.Epi - SIXHET Remote 1/0 Tool Kit
File Edit “iew Dewvice Operation: Toolz Help
L8 The Sd8 2 w6 2 370 |Eeld @z 2@
E-B_ Al Stations Station Hame | RS-485/232 Protocol RS-485/232 IP Address
Settings
F|MNewSta2 Modbus RTU Passthru 9600,M 51 104.0.2
1 [+ [ Stations", Com. £AI Tags, Analogs™, Scaling b, Discretes s, Details £ |« | »]
Prezs F1 for help |Single Sta. Mode |COM2 SI<NET 9600,8,M.1 A
Screen Shot 4
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I Configuration - HewSta2 =

General R5-485 l HS-232] Ethernet] Connected Tl:u] Discrete] .-“-‘-.nah:ug]

Define RS-485 Communications for this Station:

" Usze Global Settings in thiz station  Edit Glabal Settings|
_ (¥ il lze these settingz in this station

Copye Global Settings |

Protocal ; |M|:u:||:|u$ RTU Pazsthru _ﬂ
| BaudRate: [3600 ¥
tode : |8 D ata Bitz; Mo Parity: 1 Stop Bit ﬂ

| Lead Time: |B ms
| Lag Time : |2 5
Gap Time: |3-5 Chars

Tirneaut: 0.60 5

k. | Cancel Help

Screen Shot 5

Important Note 1:

Make sure you select Modbus RTU Passthru to interface the AIOS 2500. This “Passthru” mode
tells the Ether TRAK module to forward any incoming Ethernet messages, not addressed to itself,
out the R485 port. The RS485 responses will then get forwarded back out the Ethernet port.

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 (0.60 seconds used for this test).
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Configuring the A1OS 2500:

Install theiTools software if you haven't already. This software allows you to configure the AIOS 2500.
Refer to the user manual and iTools Help for details. The following steps were performed in order to
configure the AIOS 2500 for proper communications with the ET-GT-485-1.

1

whmn

o ok

0 N

Run theiToolsicon found in Microsoft’s Control Panel. Under the Serial Ports tab, enable
the Com port that the RS232 configuration cable is connected to. Under the TCF/IP tab,
select TCPIP1 and edit its properties. Enter the IP address of the ET-GT-485-1. See screen
shot 6. Click OK to close this utility.

Run iTools from Start - Programs — Eurotherm iTools.

Select Start Scan, enter device # 5, and click OK. Now iTools should start scanning the 2500
through the RS232 connection. (See screen shot 7)

Go to the View menu and select Parameters List.

In the tree go to Operator — Comms. See screen shot 8.

Double click on the Comms Delay and changeit to Yes. Then hit Apply and OK. This
setting is absolutely required for successful communicationsthru a ET-GT-485-1.
Now shutdown iTools and disconnect the RS232 cable.

Cycle power (turn power off and back on) to the AIOS 2500 so the Comms Delay change
takes affect. Wait until the green status LED (top most LED) comes on solid before
proceeding.

| |
Serial Pots | TCRAP | Seril Forts  TCPAP |
Select the serial parts to be uzed for Modbus communications. Canfigure up to 4 TCRAP parts to be uzed for Modbusg aver
Ethernet,
[ COM1 E habled | Connection Type | Host Mame Remote Port
v COMZ TCPIPT Modbus/TCP 10102 A2
F I OTCRP?  Modbus/TCP R0z
r - OTCRP?  Modbus/TCP a0z
- OTCRP4  Modbus/TCP a0z
r
[ C Select &l Clear &1
Cancel k. | Cancel |
Screen Shot 6
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II Enable Background Scan >

" Scan all device addresses (255 first, then 1 ko 254)

% Scan from device address |5 [1- 254, not 255)

" Connect via Configuration Station

ak Cancel |

Screen Shot 7

File Device Parameter List View Option:  Window  Help

b= ] = h oo Lo N SN

Mew Clone  Open Clorne Save Fririt Stop Scan Add Device  Remove Aress Wiews

rl= PN RN j

x| 22 COMZ.1D005-2500-¥225 - Parameter List
@EDME.IDDDE-EEDDMEEE 3 = Operator, COMMS
p | |ﬂ M ame | D ezcription | .ﬁ.ddressl "-.J'aluel "wired From
Addr Commz Address 16352 ]
-1 Cartrol i’ Baud Corms Baud Fate 16353 5500 (0]
- User_Alarmns Parity Cornrns Parity 16354 nonE (0]
EH:' Operatar Fesz Commz Feszolution 16355 FulL [0
Ea COMS | Comms Delay b YES [1]
S Addr =V FLaGs Comms Special Case Flags | 16357 0
£ Browse I‘@ Fiﬂdl 4 | ¥
| 2800 | Wer225 | Scanning 85 |

Screen Shot 8
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Communicating to AIOS 2500 over Ethernet:
Now you are ready to communicate over Ethernet from iTools to the AIOS 2500 with the ET-GT-485-1
acting as the interface. Just follow these steps:
1. RuniToolsfrom Start - Programs — Eurotherm iTools.
2. Select Start Scan, enter device# 5, and click OK. Now iTools should start scanning the 2500
through the Ethernet connection. See screen shot 9.

File Dewice Parameter List Wiew Options  Window  Help

b= ] = “h aly Ca N Q,

Mew Clone Open Clone  Save Frint Chop Scan Add Device  Hemowve Access Wiews

lr= BRI i

Xl i£2 TCPIP1.1D005-2500-¥225 - Parameter List
@TEF‘IF‘IIDDDE-EEDDMEEE £ = 10.Madule03 M03_C1
I ame D egcription Addresz Y alue | Wafired From
Channel Tope
1 | I ﬂ LinTup Linearization Type 4355 Linear [11]
=1 Contral - Wal Frocess Value [Eng Unitz) R207 84.18 | [not wired)
|:| LOOPO Wl H Engineering “Yalue High 4343 100.00
|:| LOOPO? WALl Engineering Walue Low 4343 0.0o
|:| HUMID IOH Electrical High 43950 100.00
|:| ZIRC 0L Electrical Low 4951 0.00
|:| ATUM M easS Electrical Walue [ A4/R] B216 a4.18
-2 User_Alams Filt T Filter Tirne 4962 OFF [0)
=-E3 Dper._at-:ur ChStat Status R208 ]
=23 10 Offzet Simple Cal Offzet  [Eng) 4956 0.0o
|:| b adulel] Irhibt Statuz Alarm Inhibit 14331 rio (0] | [hot wired)
|:| b adulel? Ak Statuz Alam Acknowledge 14834 no (0]
E||:I b adulel? aF Statuz Alam Output 14835 OFF 0]
- @1 MODO3
R 02 (1
[ e I [ e O j
3] Browse I'@ Fir‘u:ll LI_I _rl
e ——
| 200 | Wer 225 | Scanning 19 | v
Screen Shot 9
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Conclusion:

The ET-GT-485-1 successfully converted Ethernet Open Modbus/TCP messagesto serial Modbus
RTU and viceversa. This allowed theiTools softwar e to communicate over Ethernet to the AIOS
2500 PID Controller

For Technical Support SIXNET Action Instruments
Phone +1 (518) 877-5173 +1(858) 279-5726
Fax +1 (518) 877-8346 +1(858) 279-6290
Emall Support@sixnetio.com Support@actionio.com
On the Web WWW.SIXNetio.com Www.actionio.com
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