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Application Note 3029
Televac® EthernetIP Vacuum Controllers
Creating and Mapping Class 3 Connections for Rockwell Automation Allen-
Bradley CompactLogix PLCs
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1 Description

This document explains the basics of the process for creating and mapping Class 3 Explicit Message connections in
the Rockwell Automation Studio 5000 development environment for CompactlLogix Programmable Logic
Controllers (PLCs). This will allow the PLC to communicate with the connected EthernetlP Televac® device to
exchange data and set parameters from a remote location. Before setting up a new connection, refer to Televac®
Application Note 3016 for loading an EDS file into the PLC and adding a new Ethernet module to the project.

Please see the relevant Televac® EthernetIP product Instruction Manual for a full description on Class 1 and Class 3
connections, as well as a complete ADI table including data instance, name, array length, access, and description,
and for information on configuring the IP Address.

2 Setting up a Class 3 GET Connection

2.1 Verify that the EDS file has been loaded and an Ethernet module has been successfully added to the project.

B M v
4 =/ IfO Configuration
4 B3 5069 Backplane
= e
4 F5 A/A2, Ethernet
{6 5069-L306ER EIP_test
A EthernetlP MX MX_1

Meodule Defined Tags

g MK
Description
IStatus Running I
Module Fault
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2.2 Select the rung for the message, right click, and select “Add Ladder Element...” from the drop-down menu.

ntroller Organizer

MainProgram - MainRoutine x & ram Parameters and Local Tags

[ T

4 ] Controller EIP_test
& Controller Tags
£ Controller Fault Handler

Power-Up Handler
4 Tasks
4 £ MainTask & CutRung Chrl=X
4 1 MainProgram [ CopyRung Ctri+C
< Parameters and Local Tags e ok CtrisV
£@ MainRoutine
Unscheduled Delete Rung Delete
4 .| Motion Groups S AddRung Ctrl+R
Ungrouped Axes Edit Rung

b 1 Alarm Manager

Edit Rung Comment
b Assets

¥x, Logical Madel Import Rungs...
4 IO Configuration Export RUNgs...
e Start Pending Rung Edits Ctrl=Shift=5

[ [0] 5069-L306ER EIP_test

P e ) Accept Pending Rung Edits

Cancel Pending Rung Edits
Cancel Rung Edit

Verify Rung

PR R el ik Logical Organizer

|0 ﬂErmrs|

Complete - 0 error(s), 0 waraing(s)

' 0 Wamings ‘ ‘ ) DM

L 1ol

I Add Ladder Element... Alt=Insert
[l wr

2.3 Locate the “Input/Output” folder and select “MSG” from the list.

F Bl
i Add Ladder Element [
L Bt 1456 '

Description

- Rung (SOR - EOR) -
+ Branch (BST - BND) b
+ Branch Level (NXE) |ﬂ

Alams

Bit

Timer/Counter

= Input/Output

i |
FFAGev  Gel System value |
- S5V Set System Value S

[¥] Show Language Blements By Groups

MNew Add-On Instruction. ..

2.4  Right-click on the box within the MSG element and select “New Tag...” from the menu.

14 B FAVUIILES  AUG-UN ARINS DL IIIEHLUUNET  WPUUULPUL  LOIPEE LONPUSIEE UVEILUGICE

B Ll ' program Parameters and Local Tags - MainProgram

weg | B abe Ty

Get Gas Type for

Unit 1
Message Control = “Hit1
Hew Tag...
¥ CutInstruction Chrl=X
[ CopyInstruction Cirl=C
] Paste Ctri+V
Delete Instruction Delete
Add Ladder Element... Alt+Insert
Edit Main Operand Description Ctri+D
Save Instruction Defaults
Clear Instruction Defauits
Remove Farce
Go To... Ctr+G

Instruction Help Fi1
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2.5 Provide a name for the tag, select MESSAGE data type, set the external access based on the ADI in the
manual, and select Open MESSAGE Configuration. Once complete, select Create.

-

[New%rameberorTag PR ———

Neme: Gt Gas_Type_Unt2 [Geamaiz)] |
Description: Get the gas type for B
unit 2
Help

I
Usage: [ Local Tag -
Type: Base = | | Connection...
Aias For:
Data Type: MESSAGE D I
Parameter
Connection:
Scope: L MainProgram -
External ; =
Blema  (Read/Mite ] |
Style: [
[ Constant

|| | Sequencing

Open MESSAGE Configuration
[ Open Parameter Connections

=

2.6 Select “Get Attribute Single” from the Service Type list. Set Class to “A2” and Attribute to “5”. These values
will be the same for all Televac® EthernetlP Class 3 connections. Refer to the appropriate product ADI
table located in the User Manual for the Instance. In this example, the Gas Type for Unit 2 for the
EthernetIP Gateway is Instance 218. Select “New Tag...” for the Destination Element where the data will be
stored locally.

G Type Uniz W R s |

| Message Configuration -
Corfiguration™ | Communication |Tag
Message Type: [CIP Genernc v]
Service [Get Attribute Single .] Source Element:
Type: = ;
Source Length: o | (Bytes)
S |8 |ted]dlss A2 HeX) |pegination I
I Instance: 218 I Attribute: | 5 (Hex) HEpent
il )Enable  (JEnable Wating ) Stant 3 Done Done Length: 0 Il
) Emor Code: Extended Emor Code: [77] Timed Out
gl Emor Path:
1| Emor Tex:
[ ok ][ cancel J[ sy J[ Heb |
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2.7  Create a new local tag that will store the parameter data. Pressure data is transmitted as a REAL and all
other data is transmitted as a STRING. Set the External Access based on the GET/SET information from the
ADI in the manual. Once complete, select Create.

) > —
4 New Parameter or Tag - —

Configural || Name: .gas_t;fpe_un'rti- i Create |v
Messag| | Description: 7 Caricel
E
Service Help == ql
Type: —
- tes)
Service
Code: i . v I
Instandll| o0 [Locai Tag v]
Type: _ :.Cc.nnection....'
Alias For: [ |
Data Type:  STRING sl |
Parameter [ =
Connection:
Scope: 4 MainProgram -
Extemal Read/ Wit
Access: [ 2 £ L
Style: | - |
Il {2 Enable = =
7] Constart
T CbmorQll -
d'| Ermor Path] | | Sequencing
7| EmorTest{| —
__| Open Configuration
"] Open Parameter Connections

2.8  Select the newly created local tag in the Destination Element box.

“Get Gas_ Type_Unit2

Configuration” | Communication | Tag_|

Message Type [cIP Generic: -

Service [Get Attribute Single v] Source Element: < | MSG
Type: - 4 ? (i) |CEN>——| Message Co
Source Length: [ = (Bytes) 5
Service flasd - T E—— e ArE—
Coder L% | (e Class: A2 B2 pectination gas_type_unit2 = %-I’<
P ’ [ Element:
Instance: Attribute: e T 7
28 P | T - Show: Al Tags =
|Name :_:! ‘ Data Type |Descnm>nn -
b gas_1_str STRING String for gas ...
b Gas_Type_Unit! MESZAGE Get Gas Type
b gas_type_unit2 STRING
»_Get_Gas Tune Uinit? MFSSAGE Getthe gas ty
Input_dummy BOOL
H -3 _D05A:Freder...
output_dummy BOOL A
B b teststr STRING T
I () Enable 3 Enable Waiting O Start > Dane Dor I
| £ EmorCode: Extended Eror Code: ]
'@'| Emor Path:
| Emor Text: L

e ——
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2.9  Move to the Communication tab and select the Televac® Ethernet module. Verify that the name of the
module shows up in the Path location.

Mt cas Type Uriz = S
Commurication | Tag

A
B " Message Path Browser ﬂ U
Com H Path: Mg_-‘l |
@ CIH MX_1
gLP ! 1/0 Corfiguration fioct=)
(-9 5069 Backplane L
[ ol ffB (0] 5069-L306ER EIP _test sction

E-#5 A1/A2, Bthemet

5z
PN Fredericks Company MX_1

2.10 Move to the Tag tab and verify that the tag Name matches the tag that was created in Step 2.5. When
finished, select Apply to save the changes and OK to exit the configurator.

[Wiescage Configuration <Get_as Type Uiz ™ TR (s |

| Corfiguration™ I Communication® ‘ Tag |
Mame:

Description (Get the gas type for »
unit

Type: Base

Data Type: MESSAGE
Scope: L, MainProgram
Extemal ReadWrite
Access:

'I (JEnable 3 Enable Waiting 3 Start 3 Done Done Length: O
3 Emor Code: Extended Emor Code [ Timed Qut 4
" Emor Path:
| Emor Text:
[ ok ][ cance [ oy || Hep |

2.11 The GET MSG ladder element should now be ready to receive data from the Ethernet module.

3 Setting up a Class 3 SET Connection
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3.1 Verify that the EDS file has been loaded and an Ethernet module has been successfully added to the project.

4 | I/O Cenfiguration
4 B3 5065 Backplane

4 F5 A1/A2, Ethernet
{EE 5069-L306ER EIP_test
A EthemetlP MX MX_1

Module Defined Tags
& ME LI
Description
Status Running I
Module Fault

3.2  Create a new STRING type tag in the Controller Tags table. Set the String Length to match the Array Size of
the instance being set from the product ADI table. In this example, the array size of the Gas Type from the

EthernetIP Gateway is 2 bytes.

X . MainProgram - MainRoutine® & Program Parameters and Local Tags - MainProgram

<7 Controller Tags - EIP_{

Scope:  FEIEIP test ~ Show: All Tags 1T
Name =g|~ Value # Force Mask * Style Data Type Description PL
b MK LI Gk {.} _005A:FredericksCom... | é.':"
4 test_str =l '500500' e STRING E
b teststrlEN 2 Decimal DINT o
b test_str.DATA {..} {.} ASCI SINT[82]

3.3  Set the String to the desired parameter. In this example, the String is set to “N2” for Nitrogen gas.

i Module Properties: Local (Fredericks Company 1.03 ller Tags - EHP | X _

. MainProgram - MainRoutine

Scope: ngIP_test + Show: All Tags * T
Name =3|a Value + Force Mask * Style Data Type Description Con * e
B MK LI {.} Et _005A:FredericksCom... _E?
e ————— =
b test st Ty STRING @
il B ' String Browser - test str » M -} ;’1
]
(F ==
5
5L
N
H2
iR
= 5T
[ ok | [ Cancel Aoply Help
&% 4% 0 Error(s) 2 NS 2of82

| <7 T ]

3.4  Select the rung for the message, right click, and select “Add Ladder Element...” from the drop-down menu.
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EUEIA S BV ET ST TP ' Program Parameters and Local Tags - MainPy

4 = Controller EIP_test
4 Controller Tags
Controller Fault Handler
Power-Up Handler
4 Tasks
4 £ MainTask ¥ CutRung Ctri=X
4 L MainProgram [l CopyRung Cirl=C
& Parameters and Local Tags £ Paste e
‘@ MainRoutine
Unscheduled Delete Rung Delete
4 .| Motion Groups g% AddRung Ctri+R
Ungrouped Axes Edit Rung
e Edit Rung Comment
P B Assets
T, Logical Model dmporbiinos
4 . 1/O Configuration Than b
4 MO B piare Start Pending Rung Edits Ctrl=Shift+S
(B [0] 5063-L306ER EIP_test
Pt J Accept Pending Rung Edits
Cancel Pending Rung Edits

Assemble Rung Edit

Cancel Rung Edit

|0 I]Em:ril

] 0 Wamings ‘ ‘ [i ] 0 Messages

Verify Rung

Complete - 0 error(s), 0 warning(s) = 4

I Add Ladder Element...
[l w

Alt+Insert

3.5 Locate the “Input/Output” folder and select “MSG” from the list.

st

#
B Add Ladder Element

Ladder Blement: MSG

Description

- Rung (SOR -EOQR) -
+ Branch (BST - BND) K
+ Branch Level (MNXE) |ﬂ

Alams

Bit

Timer/Counter

- Input/Output
i |
FFAGeY  Gel System value |
- S5V Set System Value S
[¥] Show Language Blements By Groups
Cancsl

MNew Add-On Instruction. ..

3.6  Right-click on the box within the MSG element and select “New Tag...” from the menu.

14 B CAVUIILES  AUG-UI O ARINS DL OIEHLUUNIET  WPUUULPUL  LOIEEY LIRS

muvEILUYIGE

SR TETLLIGLTEN W VET LA PR <@ Program Parameters and Local Tags - MainProgram

wo B3 ab ey

Get Gas Type for

Unit 1
lesssge Control 2 “hit1
Hew Tag...
¥ CutInstruction Ctrl=X
[ CopyInstruction Cirl+C
Gl Paste Chrl=V
Delete Instruction Delete
Add Ladder Element... Alt=Insert
Edit Main Operand Description Ctrl=D
Save Instruction Defaults
Clear Instruction Defaults
Remove Force
GoTo... Cirl+G

Instruction Help F

3.7  Provide a name for the tag, select MESSAGE data type, set the external access based on the ADI in the

manual, and select Open MESSAGE Configuration. Once complete, select Create.
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[New Parameter or Tag. o s T M
lll Neme: St Gas_Type_ura2 |
Description: Set Gas Type for - Cancel
Unit 2
Help
‘| Usage: [Loca] Tag ']
Type: Base » | | Connection...
Alias For:
DataType:  MESSAGE ™)
Parameter
Connection:
Scope: L MainProgram -
Extemal Read/Wirit
Access: [ 2 g bt
Style:
[ Constart
[] Sequencing
Open MESSAGE Configuration
[ ] Open Parmmeter Connections

3.8  Select “Set Attribute Single” from the Service Type list. Set Class to “A2” and Attribute to “5”. These values
will be the same for all Televac EthernetIP Class 3 connections. Refer to the appropriate product ADI table
located in the User Manual for the Instance. In this example, the Gas Type for Unit 2 for the EthernetIP
Gateway is Instance 218. Set the Source Element and Length to the tag created in step 3.2 that is used for
storing the value to send to the module.

Configuration™ |Communication ITag |

Message Type: [CIP Generic v]
Service [Set Attribute Single v] Source Element: test_sir -
Type: —
Source Length: 7] = (Bytes)
?ffj\l'l:e |10 |(Hex) | Class: A2 (53] e
IInstanUe: 218 I Attribute: 5 (Hex)
il JEnable ) Enable Wating ) Start 3 Done Done Length: 0 |I
3 Bmor Code: Extended Emor Code: [ Timed Out 4=
@i Emor Path:
| Emor Text
[ ok [ Cameel J[ ooy |[ Heb |

3.9  Move to the Communication tab and select the Televac® Ethernet module. Verify that the name of the
module shows up in the Path location.
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e Covtation B o Type Uiz TS|
Communication | Tag

@ Path Browse:
A
B B Message Path Browser u U
Com H Path: MX_1 | |
@ CiH MX_1
gLP =% 1/0 Configuration JD ctal]

-9 5063 Backplans R
[Flcaly {8 [0] 5063-L306ER EIP _test i
=& A1/A2, Ethemet

Ol o ericks Company MX_1

= o) (e e |
o — e e — TV
EOTcErw:;th:
Ermor Text:
[ ok J[ Comced J[ et J[ Heo |

3.10 Move to the Tag tab and verify that the tag Name matches the tag that was created in Step 3.7. When
finished, select Apply to save the changes and OK to exit the configurator.

— W -
A Mies=age Configuration TEet Gas Type Unit2 T

Corfiguration™ I Communication* | Tag
Name:

Description: Set Gas Type for -
Unit 2

Type: Base

Datz Type
Scope

Extemal
Access

MESSAGE
L, MainFrogram
Read,/Write

I ) Enable
) Emor Code:

Ermor Path:
Ermor Text:

3 Enable Watting ) Start 2 Done Done Length: 0
Extended Emor Code [ Timed Out 4

[ ok J[ Conesl J[ ooy |[ Heb

)

3.11 The SET MSG ladder element should now be ready to send data to the Ethernet module.
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4 Contact Us

Please feel free to contact us with any questions:

The Fredericks Company

2400 Philmont Avenue
Huntingdon Valley, PA 19006, USA
www.frederickscompany.com

+1 215 947 2500
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