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INTRODUCTION

Product Overview

The 490NBA RAW TCP ControlLogix Ethernet Gateway is designed to
move data from a RAW TCP device to and from Rockwell Aut@anat
ControlLogix and CompactLogix Programmable Controllers.

A Raw TCP device is a device that sends informatiaih@snessage
contents of a TCP (Transport Control Protocol) packieis @ata is
specific to the device and can contain binary data, AG&H or any
other data. For example, a TCP barcode device may senldl B&8Code
data, a TCP scale may send one or more binary weight3 ©P-
enabled pump might send floating point data to indicateaafltav rate.
The receiving device for this kind must be able to operT @ packet
and interpret the data. EtherNet/IP Clients like Cohtrgix PLCs are
unable to receive and interpret this kind of data.

The 490NBA fulfills this role. It can simultaneously tragrsflata
between a Logix Controller and up to six RAW TCP devices tver
virtual communication paths. Each communication path is asbigree
tags in the Logix controller. There is one tag for receidata from
RAW TCP devices and one tag for sending data to RAW TQRake

Only a single rung of ladder logic is required to support ekta
transfer as the 490NBA works independently of the PLCqzsar. It
automatically access the PLCs data table to store RzRvdata in the
receive tag and get data from the send tag.

Unit configuration is performed using the internal web gelv€P
Gateway parameters, ControlLogix data tags and messhyéels are
independently specified for each channel.

If you need help with IP addressing, you can download ancapiplh at
http://www.rtaautomation.com/support/downloads/IPSetupt@xe
display the currently assigned addresses and set your ovasvalu

Note: This manual uses ControlLogix to refer to both Gunbgix and
CompactLogix controllers.
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Specifications

Programmable Controllers
Supported:

Raw TCP Ports

Max Message Size
Communications

Max Number TCP Devices
Virtual Channels

ControlLogix Tags

Supported Tag Type

Tag Format

IP Addressing
Power Requirements:
Temperature Range:

Dimensions:

Rockwell Automation ControlLogix and
CompactLogix

User Definable

400 Characters

Bidirectional

Six

Two Virtual Communication Channels

Four Tags Total;, one send, one receive per
communications channel

Strings (Default 82 bytes)

Array of sints

sint[0] — Length LSB (Least Significant Byt
sint[1] — Length MSB (Most Significant Byte)
sint[2 — n] — Raw TCP Data

Fixed via Web Server
12 VDC 500ma
0-70 Degrees C

4.2"x 3"

Contents of this M anual

This manual provides detailed instructions on the 490NBA Ra® TC
ControlLogix Gateway.

This manual does not describe the Rockwell Automation Corgotl
or CompactLogix controllers, serial communications, RS232 or RS485,
or how to troubleshoot an Ethernet network.

©20C9 Real Time Automatic

Page4 of 1&



RAW TCP ControlLogix Ethernet Gaway
Catalog #490NBA Revision 2.4

CONNECTING TO YOUR RAW TCP DEVICE(S)

Overview

The Dual RAW TCP ControlLogix Gateway has two independent
channels to send and/or receive simultaneous RAW TCPrdataup to
six devices as shown in Figure 1.

4l

Rockwell Automation Logix

Barcode
Reader

TCP Display Scale Scale

TCP Display

Figure 1 - System Configuration

The six TCP devices can be allocated to either of th&@m channels.
A channel can be assigned a single TCP device or allGixdevices.

Devices that expect to share data sent from a ControllRigC will
typically be assigned to the same channel. When da&nisférred from
a ControlLogix to raw TCP devices all devise on the saraarc
receive the identical data. If different output data rbessent to
different output devices, each of the devices must be assigsefdrate
output channels.

Devices that send data to a ControlLogix PLC can be askigribe
same channel or separate channels. When input data ie seAt.C, it is
sent immediately on arrival and it doesn’t mattehére are other
devices using that channel.

Figure 2 is an example of a configuration in which twgatitlevices
and two input devices are assigned to the first channdixamdutput
devices are assigned to the second channel.
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TCP Displays

‘ Rockwell Automation PLC

hannel hannel - ® "
TRemt || TAGNT o
| - Virtual
TAG OUT 1 TAG OUT 2 Ch1l
D Scale Barcode
7y . (o) Reader
o g
oY)
x
- Virtual
= cho

TCP Displays

Figure 2 - Virtual Communication Channels

Devices are organized into channels using Port NumbertsNBmbers
are application identifiers that uniquely identify an aggtion within a
TCP device. For example, in Windows there is a port nufia¢
specifies browser data, another one for email and othetisifigs like
server access.

In 490NBA applications, the port numbers of your raw TCPa#svare
used to assign devices to virtual data channels. Eachlhaanel is
assigned a unique port number using the web server. Deviteshat
port number use the assigned channel.

Your TCP Device Requirements

To use a device that sends or receives data over Etingtin¢he
490NBA, your device must have a TCP/IP address on the local subnet
and it must have a readily identifiable port number.

How To Set The Raw TCP Device Communication Parameters

TCP IP Address

There are two communication parameters that must be get iveb
server to configure a channel for operation with a 490NB#es€ two
parameters follow.

The TCP IP Address is the IP Address of a specific dendée local
subnet. When this address is set to a non-zero value thé3A9dNdule
will connect to the device and initialize a TCP Connection.

If the TCP/IP Address is set to zero, the 490NBA entétssgen Only”
mode. In Listen-Only mode, the 490NBA “listens” for connectiand
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accepts connections with up to six devices that want tcaegehdata
with a ControlLogix controller.

TCP Port

The TCP Port is the port number on which the Gatewdpwilistening
for TCP connections. It is also the port number usenake connections
when a specific IP Address is programmed into the weleiserhis
value must be unique for the two Gateway channels.

All devices with the port number of the first channelnsfer data over
the first virtual channel. Devices with the port numlpmcified for the
second channel transfer data over the second virtual channel.

©20(9 Real Time Automatia Page7 of 1
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CONNECTING TO YOUR CONTROLLOGIX PLC

Overview

The 490NBA does not use traditional EtherNet/IP server
communications. Instead, when a TCP message arrives framugeice
the data portion of the TCP message is immediately saesfto a tag
in the ControlLogix PLC.

Your raw TCP device can send and receive messages overtwal vi
channels in the 490NBA. Each channel is assigned two tdlgs in
ControlLogix PLC; one tag for sending data and one tag &aivieg
data on that channel. Each tag is an array of “sintfie ControlLogix
PLC. The number of sints is the maximum number of hytesferred
on that channel plus two. The two additional bytes are hakatsh
bytes.

PL C Communication Handshaking

The first two bytes of the sint tag array in the PLE the handshaking
bytes. For incoming messages these bytes contain the nahilyees
received from your raw TCP device in the PLC. On outgoing agess
these bytes contain the number of bytes to send from tBedyour
raw TCP device.

On incoming messages, the 490NBA sets sint[0] of the incoramp
the LSB (least significant byte) of the message size aid Jsof the
incoming tag to the MSB (most significant byte) of the sage size.
After the message is processed by the PLC, the PLC etustth these
bytes to zero. A zero length indicates to the 490NBA thaptevious
message is processed and that the PLC is ready forxhmessage.

The data length of the incoming Tag must be set to zetioeby
Programmable Controller prior to initiating communicatiornth a
RAW TCP device.

Strings (default 82 bytes). String length will change tomzero. Copy
or move your data out of the tag, reset the string lengthrtm
(tag_name.LEN)

On outgoing messages, sint[0] and sint[1] also contain tBedrs MSB
of the message length. To initiate a transfer to theli@® device, the
PLC sets the message to transfer in sint[2] througm}iof the

outgoing tag and then sets sint[0] and sint[1] to the leofthe message
to send. Immediately on seeing the message length j@]sand sint[1]
change to a nonzero value, the 490NBA extracts the messamks it to
your raw TCP device and sets sint[0] and sint[1] badeto. Once
sint[0] and sint[1] are set to zero, the PLC camnestbe next outgoing
message.

An example of a sint tag array is shown in Figure 3.
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For strings, copy or move your data into the tag, thiscdnge the
.LEN to the number of bytes you put into the tag. The 4ii5®e a non
zero in the .LEN, it will then send out your data and retet the .LEN
to zero so you know we processed the data transfer.

TAG INDEX | VALUE | DESCRIPTIOM
sint[0] 5 Length LSB- 5 Characters to Se
sint[1] 0 Length MSE
sint[2] ‘H’ First Message By
sint[3] ‘E’ Second Message B)
sint[4] L Third Message By
sint[5] L Fourth Message By
sint[6] ‘o’ Five Message By

Figure 3 - Example Tag Message Data

How To Setup ControlL ogix PLC Communications

The ControlLogix PLC Communication Parameters are s tise
internal web server. There are only two required conditjon
parameters; the ControlLogix IP Address and the ControlLogik Sl
Number.

How to identify the Tags used in the ControlLogix PLC isdexcribed
in this section. The next section, the description of the aameation
channels, describes how to identify the ControlLogix PLC.tags

ControlLogix IP Address

The ControlLogix IP Address is the TCP/IP address of th&rGlLogix
Programmable Controller. The TCP/IP Address is retaimen-
volatile memory across power cycles.

The Dual RAW TCP ControlLogix Gateway is shipped with the
ControlLogix IP Address set to 0.0.0.0.

ControlLogix IP Slot Number
The Slot Number of the EtherNet/IP Controller in the @abhogix PLC.

Raw TCP Gateway 0 (Virtual Channel 0)

Raw TCP Gateway 0 communication parameters are the conatianic
parameters that control the first virtual communicatioanmel. Virtual
Channel 0 configuration is composed of the parametersah&ol
incoming messages and the parameters that control outgossg.aney.

(Raw TCP to ControlLogix) — ControlLogix Tag Name

The ControlLogix Tag Name is the Tag in the ControlLogix Phat t
receives the incoming message from the 490NBA. This tagasran of
sints andnust be set to two bytes more than the maximum message
data that can be received from a raw TCP device.
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If using strings, the default is 82 bytes.

(Raw TCP to ControlLogix) - ControlLogix Tag Size mi  nus 2

The buffer transmit length is the maximum number ofatiers that can
be transferred to a ControlLogix controller in a singlessagelhe
parameter must be set to two bytes less than the numbef gints in
the incoming ControlLogix tag.

Note: setting this parameter to zero disables incomiegsages on this
channel and puts the Gateway in a TCP “connect to” mode.

(ControlLogix to Raw TCP) — ControlLogix Tag Name

The ControlLogix Tag Name is the Tag in the ControlLogix Phat t
contains the outgoing message. Data in this tag is traadfieom the
ControlLogix PLC to your raw TCP device through the 490NBASThi
tag is an array of sints amgust be set to two bytes more than the
maximum message data that will be sent to a raw TCP dea.

If using strings, the default length is 82 bytes.

Note: setting this parameter to zero disables outgoirsgages on this
channel.

(ControlLogix to Raw TCP) - ControlLogix Tag Size m  inus 2

The buffer transmit length is the maximum number of ouigjoi
characters that will be transferred from a ControlLogirtmller to a
raw TCP device in a single messagbe parameter must be set to two
bytes less than the number of sints in the outgoing Corah ogix tag.
If using strings, the default length is 82 bytes.

(ControlLogix to Raw TCP) — Poll Time

The Poll Time Period indicates how often the 490NBA checks the
ControlLogix Gateway for outgoing messages. This value iscapipin
dependent. Setting it too slow and there will be unnecesskany luefore
messages are transmitted to the RAW TCP device. Sétenglue too
fast and the gateway may consume too much Ethernet bahdmidt
PLC processing cycles.

The Poll Time Period can be set from zero to 30,000 nathisés (thirty
seconds). Setting it to zero consumes maximum Ethernet dthdWwhe
default value is 10 seconds.

The Poll Time period is independently set for each channel.

(ControlLogix to Raw TCP) — Start Delimiter

The one or two character Start Delimiter is insepeor to the
beginning of the data received from the ControlLogix controllae
Start Delimiter is independently enabled for each channel.
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Setting the Start Delimiter count to zero disables taet ®elimiter.

(ControlLogix to Raw TCP) — End Delimiter

A one or two character End Delimiter is appended to theoétite data
received from the ControlLogix controller.

Setting the End Delimiter count to zero disables the Eslahiter.

Raw TCP Gateway 1 (Virtual Channel 1)

Raw TCP Gateway 1 contains the communication parameretisef
second virtual channel. These parameters are identittad fo'st virtual
channel parameters described above.

Ladder Logic
Almost no ladder logic is required to send and receiveli@® data. For
incoming messages, all that is required is logic to ti@ieoming data
(sint[0] and sint[1] set to nonzero), process it andtresg0] and [1] to
zero. For outgoing messages, all that is requiredssote the send data
in the outgoing tag beginning at sint[2]. Once the dataiedt sint[0]
and [1] of the outgoing message can be set to the numbgtesf to
send.
Figure 4 illustrates the requirements of the 490NBA Laddec.logi
Device X Device Y PLC TAGS
Channel 0 Channel 1
[l [l
— N — N Channel 0
— — Transmit
Ethernet P Ethernet
Channel 0
Transmit Tag - Length Receive
0 - If no data to transmit
n - If n bytes to transmit LeN
5 ABCDE i L]
Receive Tag - Length |
0 - No bytes received a— Ly
n - n bytes received from
gateway Channel 1
. Transmit
Ladder Logic
If Receive Length not = 0 — et
Then Process DATA Channel 1
Set Length =0 Receive
To Transmit .
Store DATA in Transmit Buffer
Set Length= n 5 ABCDE

Figure 4 — Use of Logix Tags and Channels
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USING THE INTERNAL WEB SERVER

Overview

All 490NBA parameters are accessed using the internal evgbrsand
any standard browser. Figure 5 shows the main web pagewékhe
interface.

A selected block of configuration data can be revisedibking the edit
button for that block as shown in Figure 5. Each blockefweb server
corresponds to a section discussed above.

There are three configuration parameters that are gpec#90NBA
Module operation. These parameters are defined in thisrsend set
with the internal 490NBA web server.

Using The Application Description String

The Description block contains a text string that idezgtithe application
to the user. The text string is not transmitted to tbet®ILogix
Programmable Controller.

How To Setup Ether net Communications

IP Address

The TC/IP Address is the address of the 490NBA module.alusess
normally exists on the same subnet as the ControlLogix PLC.

Subnet Mask
The Subnet Mask is the address mask for the current subnet.

Default Gateway

The Default Gateway is the address of the device whiceseas the
gateway for non-local TCP/IP addresses. The defaulvgait& CP/IP
address is usually the address of a router.

Default Settings

Default settings for these entries are:
IP Address: 192.168.0.100

Subnet Mask: 255.255.255.0

Default Gateway Address: 192.168.0.1
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Description

RTA ControlLogix Messenger: Enter a
description.

RE A L ControlLogix communication is enabled
W‘: ControlLogix [P address = 192 100100 25
—_— ZontrolLogix slot number=0
AUTOMATION
Raw TCP Gateway 0 is enabled
RTA IP Address = 192 100 100.22
ControlLogix® Part = 50200

Raw TCP Messenger
Raw TCP to ContrelLogix
Buffer transmit length = 20
ControlLogix tag name is

Diagnostics Page TagEchoWl

ControlLogix to Raw TCP
Buffer transmit length = 12
Fall Time = 2000
ControlLogix tag name is
XTAGL
End delimiter byte1 = [ICR] 13 Ox0D
End delimiter byte2 = [LF] 10 Ox0A

Raw TCP Gateway 1 is disabled

Network Settings
IP address: 192 100 100 166
Subnet mask 255255 2550
Default gateway: 192 168.0.1

MAC address:  00-03-F4-01-5E-64
Rewision: 102

Figure 5 - Web Server Main Page
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APPENDIX A

Diagnostics Page

A Diagnostics page is accessible from the main pagesahtérnal web server. The
Diagnostics page illustrates the connection statuset@ontrolLogix PLC, the
connection status of the Raw TCP device and the sthtasnections to the Tags in the
ControlLogix PLC data table.

Figure 6 illustrates the diagnostics page with all nbaoanections.

ControlLogix communication is operating
ControlLogix status (s connectea

TCP Gateway 0 is operating

Raw TCP to ControlLogix
ControlLogixtag nameis  TagEchoWi
PLC Tag status is  zdie

Target Devica TCF status is Listening for specific connection
0 bytes in the tag data buffer

0 bytes inthe tcp buffer

ControlLogix to Raw TCP
ControlLogix tag name is  xTas1

PLC Tag status is  Read sent to PLC
Target Device TCP status is

0 bytes in the tag data buffer

TCP Gateway 1 is not operating
Raw TCP to ControlLogix
ControlLogix tag name 1s  w/a
PLC Tag status is wia
Target Device TCP status is  nyja

ControlLogix to Raw TCP
ControlLogix tag name (s wia
PLC Tag status s w/a

Target Device TCP status is  w/a

Retresh |

Figure 6 - Sample Diagnostics Page

Note that you may have to refresh your browser to vi@ambst recent communication
status.

Set the 490NBA Application Note for details on the emaissages that can be displayed
on this page.
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APPENDIX A

RAW TCP LoopBack Mode

This mode allows the user to test the RAW TCP to Logixs before connecting the
ControlLogix to the Dual RAW TCP Gateway. If the Gadg has the ControlLogix IP
Address set to 0.0.0.0 LoopBack mode is enabled (and all coicetion with the
ControlLogix is disabled).

Example:
ControlLogix IP Address0.0.0.0
Enable Raw TCP Gateway €hecked

RAW TCP to ControlLogix

TCP IP Address).0.0.0

TCP Port:50200

ControlLogix Tag Size minus 20

Test:

Connect to Raw TCP Gateway 0 with TCP Test Tool om#asi TCP test program.
SendAl123457

Results echoed back to the TCP connecddi23457

The internal data buffers can be viewed on the Diagrsosage found on the main menu.
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