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EtherNet/IP™ is a trademark of ControlNet International under license by ODVA (Open DeviceNet
Vendor Association, Inc.).

Important information

Please read this manual carefully before using Add-On Instructions and sample software. Make sure
you understand its capabilities and limitations.

The information given in this document is subject to change without notice. COVAL S.A.S. assumes
no responsibility for any errors that may appear in this manual.

COVAL shall not be liable for any direct, indirect, consequential or incidental damages arising out of
the use or inability to use this document or the Add-On Instructions described in this manual.

Reproduction and/or copy of this document is not allowed without COVAL'’s written permission.

Safety

These safety instructions are intended to prevent hazardous situations and/or equipment damage:
DANGER

Hazard with a high level of risk which, if not avoided, could result in death or serious
injury.

cause damage to the equipment.

Others symbols:
INFORMATION

Recommendation, advice, reference to others documents.

ACCESSORY

CAUTION
Hazard with a low level of risk which, if not avoided, could result in minor injury or could

Required or useful accessories.

Enumeration:

e Actions that can be performed in any order.

1. Actions that have to be performed in the indicated order.
- General enumeration.

1/17



vacuum managers

LEMCOM Add-On Instructions > Introduction 0 COVAL
| —

Table of contents

LI 11T e [V ox 1o 4 ORI 3
1.1 PrelimiN@ry NOTES ........uiiiiiiieiiiietiiieeieee s 3
1.2 Disclaimer Of WaITANTIES .........ouiiiiiiiiiiii ittt e e e e e e e s e 3

N €1-1 o T=1 (o] o [=Y-Tod (] o] 1o o ISR RPNt 4
2.1 REIMINUET <. 4
2.2 AOI FUNCLIONS ...ttt e e e e e st e e e e e e e e s bbbt e e e e e e e s e nennnees 4

3 NetWOrK SeHINGS .....cccoieeeererereerrereeeeeeeeeeeeeeeeeeeeeeeeeeseesesseseeessesseessesane 5

4  Rslogix 5000 configurahion ...........ccoeeceoorieeeiiiiiiiirreeeeeceeeeeccernneeeeeeeeeessssssnnenneaeens 5
4.1 Add a LEMCOM unit to RSLOQGiX 5000 PrOJECL.......cuviviiieieeeeieeeeicee e e e 5
4.2  Import Add-On INStructions t0 the Project ...........couvviiiiiiiiiiiiii 8
4.3 Integrate AOI N PLC Main FOULINE.......couiiiiiii it e e e e e aaaa s 10
4.4  Edit visible variables according to LEMCOM UNIt SIZE .........ccoovviiiiiiiiiiiiiiiiiiiiieeee 12
4.5 Configure LEMCOM_AOI_INST_100 102 inStruCtion ...........cuvvuiieieeeeiiieiiiiiiee e eeeeeeeniinnnnn 14
4.6 Add GSV command to check EtherNet/IP™ connection status .............cccccvvvvviiiiiiiiinnnnnn, 15

5 AOIl variables descriplion...........oiiiiiiiiiiiiieeerrrerrrerreereeeeeeeeeeeeeesesseseeesesesessssssseee 16

2/17



vacuum managers

LEMCOM Add-On Instructions > Introduction g COVAL
| —

1 INTRODUCTION

1.1 Preliminary notes

This document gives all relevant information related to the Add-On Instructions (AOI) files provided
to make LEMCOM vacuum pump integration and usage easier.

This document and related AOI
- help to establish the communication between a LEMCOM unit and an Allen Bradley

CompactLogix controller via the EtherNet/IP™ interface of the CPU.

- describe the use of the Add-On functions LEMCOM_AOI_INST_100_ 101 and
LEMCOM_AOI_INST_100_102 in the RSLogix 5000 software.

Users

This manual is intended to be used by skilled technicians and engineers who have
experience working with automated systems.

AOI versions

This document is related to the following Add-On Instructions and sample files:
- LEMCOM_AOI_INST_100_101.L5X: v1.0

- LEMCOM_AOI_INST_100_102.L5X: v1.0

- LEMCOM_SAMPLE_i01.ACD

Manual version history

A 01/2015 v1.0 [ v1.0

1.2 Disclaimer of Warranties

To the maximum extent permitted by applicable law, this software is provided "as is" without
warranties, conditions, representations or guaranties of any kind, either expressed, implied, statutory
or otherwise, including but not limited to, any implied warranties or conditions of merchantability,
integration, satisfactory quality, title, noninfringement or fitness for a particular purpose.

Without limitation of the foregoing, COVAL SAS expressly does not warrant that:

) the software will meet your requirements or expectations;

2) the software or the software content will be free of bugs, errors, viruses or other defects;
3) any results, output, or data provided through or generated by the software will be accurate,
up-to-date, complete or reliable;

(4) the software will be compatible with third party software;

(5) any errors in the software will be corrected

The User acknowledges and agrees to use the software at User’s own risk. In no event shall COVAL
SAS be held liable for any direct, indirect, incidental or consequential damages arising out of the use
of or inability to use the software.
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2 GENERAL DESCRIPTION

2.1 Reminder

Connection between PLC and LEMCOM unit can be established using the following 1/0 assembly
instances:

Assembly instance
OUTPUT 4 bytes Vacuum and blow-off control
INPUT 3 bytes Gripping status (2 bytes) + Heartbeat (1 byte)

Gripping status (2 bytes) + Heartbeat (1 byte) +
L NS 19 oyt Vacuum level (16 bytes)
Note: Refer to LEMCOM main user manual LMEIP-xx-x-1155UMO0033 for detailed data description.

A choice has to be made between the 2 input assembly instances based on User’s need (vacuum
level needed or not).

A LEMCOM unit may be composed of 1 master module and 0 to 15 slave modules. Depending on
the size of the LEMCOM unit used, only part of the Input / Output data is useful.

AOIs have been developed to support unit size of 1 to 16 modules.

2.2 AOQOI functions

The Add-On Instructions permit easy control and monitoring of LEMCOM vacuum pumps in the
RSLogix 5000 program via the PLC software.

The following functions, depending on the communication parameters set for the LEMCOM unit, are
supported by the respective AOI:

LEMCOM_AOI_INST_100_101:
Requires the following connection parameters: Input assembly 101 (3 bytes) / Output assembly 100 (4 bytes)

- Enable/disable vacuum on one or all of the LEMCOM modules
- Enable/disable blow-off on one or all of the LEMCOM modules
Get EtherNet/IP Communication status (PLC < LEMCOM)
Read Gripping Status information of each LEMCOM module

LEMCOM_AOI_INST_100_102:
Requires the following connection parameters: Input assembly 102(19 bytes) / Output assembly 100 (4 bytes)

- Enable/disable vacuum on one or all of the LEMCOM modules
- Enable/disable blow-off on one or all of the LEMCOM modules
- Get EtherNet/IP Communication status (PLC < LEMCOM)

- Read Gripping Status information of each LEMCOM module

- Read Vacuum Level of each LEMCOM module
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3 NETWORK SETTINGS

Set LEMCOM IP address according to your Ethernet network configuration using the embedded
webserver or LEMCOM Manager PC software.

Note: LEMCOM master module is factory set with the IP address 10.3.182.163, subnet mask
255.255.255.0 and default gateway 10.3.182.195.

Refer to “Network configuration” chapter in main user manual LMEIP-xx-x-1155UM0033 for
detailed configuration process.

4 RSLOGIX 5000 CONFIGURATION
This part of the manual refers to the RSLogix 5000 software version V20.01.00 (CPR 9 SR 5).

From this point, it is assumed that a new project has been created in RSLogix 5000 and the L43

controller and its Ethernet module (1768-ENBT) have been added to the “I/O Configuration” tree
view.

4.1 Add a LEMCOM unit to RSLogix 5000 project

(@ rsiognson-piclaape s fizo & W M WO WG e s wme e o))

File Edit View Search Logic Communications Iools Window Help

LI ERELEE T Y- N eree— -8 |
Offline 0. FRUN n ‘ Path: [B_ETHIFIIILE 182 162\Backzlans\ v|@| |

No Forces

K = = T I R D (A (B 4
<« v [\ Favorites £ Ada0n A Safety £ Alarms A BT A_TmerC

.45 Data Types
- User-Defined

(- Strings

- Add-On-Defined

(- Predefined

- Module-Defined

.3 Trends

(-3 1/ Configuration

=-£8 1768 Bus

-8 [111768-ENBT/A EIP Bridge

Create a module
L

Figure 1 - Add a new module to the project

1. Right click on Ethernet
2. Click on New module...
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Catalog | Madule Discovery | Faventes |
Enter Search Text for Module Type. .. Clear Filters
Catalog Number Description Wendor e
E1Plus Blectronic Overload Relay Communications Interface Alen-Bradley
E121.. Flowserve 208Vac/240Vac/325Vdc Reliance Hectric
E141 Flowserve 400Vac/480Vac/650Vdc Reliance Electric
E151... Fowserve 600Vac/810Vdc Reliance Hectric
EtherMet/IP SoftLog5800 EtherNet/IP Alen-Bradley
ETHERNET-BRIDGE Generic EtherNet/IP CIP Bridge Allen-Bradley
ETHERNET-MODULE Generic Ethemet Madule Allen-Bradley
ETHERNET-PANELVIEW EtherNet/IP Panelview Alen-Bradley
ILX34-AENWG 1734 Wireless Ethemet Adapter, Twisted-Pair Media Prosoft Technol... D
IND560 Ethemet/IP Scale Teminal Mettler-Toledo
IND780 Ethemet/IP Scale Teminal Mettler-Toledo
In-Sight 1700 Series Vision System Cognex Corporat..
In-Sight 3400 Series Vision System Cognex Corporat
In-Sinht KON Seree isinn Sustem ‘f‘nnnw Comorst
] 1
208 of 208 Module Types Found
[] Close an Create [ Create ] [ Close ] [ Help ]

Figure 2 - Select Generic Ethernet Module

1. Select Generic Ethernet Module in the Catalog
2. Click on Create

akrowpn

e LD ==
Type: ETHERMNET-MODULE Generic Ethemet Madule
endor: Allen-Bradlep
Parent; EIF_Eridge )
Name: LEMEOM_UNIT_TPUMPS Connection Parameters
Azgzembly .
Drescription: N Instance: Size:
Inpuit: 102 19 21 5hit)
T Dupwe 100 4 2 ey
Comm Format; | Data - SINT - Configuration; 255 0 =1 (3
Address / Host Name
@ |P Address: 0 . 3 . 182 . 180 Status Input:
(70 Host Mame: Statuz Output:
Open Module Froperties [ oK. ] [ P ] [ Help

Figure 3 - New module parameters

®
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Enter LEMCOM_UNIT1_7PUMPS as the name of the module (name is freely selectable)
» In this example, a LEMCOM unit of 7 modules (1 master / 6 slaves) will be configured with the Add-On

functions.
Set Comm Format to Data — SINT
Set the IP address of LEMCOM unit

Set Connection Parameters as shown in Figure 3.

Click on OK to confirm
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DEE S R o o - e G EvE @lQHSefeceazanguage... - 8
Offline 0. I RUN E Path: |AE,ETH\P-1\103132152\aackp\ane\n
Mo Farces (= 4}
T EEAT L S P v B S R M T S ¥ »
o <+ ]\ Favorites {Adoon £ Sarely f_Aams A Bt {_Tmeic
Controller Organizer
E Controller PLC_L43_BE
B Controller Tags Connection | Module Infa
] - [23 Controller Fault Handler
(3 Power-Up Handler Bequested Packet Interval [RPI) HO0S ms (1.0-3200.0ms)
£ Tasks i
.63 MeinTask Inhibit Madule
. @3 MainProgram Maiar Fault On Contraller If Cannection Fails Whils in Fun Madz
b Eﬂtu‘::c::u";:d Programs Use Unicast Connection over Etheret/IP
L7 Ungrouped Axes
i3 Add-On Instructions Modude Fault
(=551 Data Types
L@ User-Defined
L Strings
.. Add-On-Defined
L, Predefined
[ Module-Defined
(59 Trends Status: Ofine | [
-3 IO Cenfiguration
0 1768 Bus
=B [1]1768-ENBT/A EIP_Bridge
&% Ethernet
©.#] ETHERNET-MODULE LEMCOM_UNITL 7PUMPS
Lol 1763-ENBT/A EIP_Bridge
B3 [0]1768-L43 PLC_L43_BE
5 1769 Bus
£50 [0]1768-L43 PLC_L43_BE
Ready

Figure 4 - Module connection settings (RPI and Unicast connection)

Set Requested Packet Interval (RPI) to 10ms in Connection tab

» Lower RPI values may lead to communication issues.

Check Use Unicast Connection over EtherNet/IP

Click on OK to confirm

LEMCOM unit now appears in the tree view below the Ethernet node.

w

- — ——— —— —— — —— —_—
(i RsLogix 5000 - PLC_L43. BE [1768-143 20.11]" - [Controller Tags - PLC_L43_BE(controller)] - =R

ile Edit Miew Search Logic Communications JIools Window Help RER
EEH @ L@ oo MRS WY JONC [Es— -9
Offline 0. I RUN — ‘ Path: [AB_ETHIP1110.3162 162\Backplans\0 vl‘
NoForces p.|F oK 4}
izt 2 P‘E,ET S I = R L »
« v ]\ Favorites { Add-On £ Safely A Alarms A Bi £ TmerC
sl ol ~ B X Scope EPLCL43BE v Show: AlTags . . -
2 |["= = Controlter PLC_113_BE . = T — e
1S ) T > | [ alue ot Type cscriplion =
i 1 Controller Fault Handler '+ LEMCOM_UNIT]_FPUMPS.0 ...} ABETHERNET_. =
Wl 3 Power-Up Handler [+ LEMCOM_UNITI_7PUMPS1 ...} ABETHERNET_. z
| 3 Tasks + LEMCOM_UNIT1_7PUMPS:C {...} |AB:ETHERNET_ =
il <@ MainTask -

-8 MainProgram
(1 Unscheduled Programs
&5 Motion Groups

L3 Ungrouped Axes
[Z3 Add-On Instructions
Data Types

L User-Defined

L@ Strings
- Add-On-Defined

3 Predefined

- Module-Defined
[ Trends
-5 VO Configuration
-6 1768 Bus

3-8 [1]1768-ENBT/A EIP_Bridge

. B3 Ethemnet

i ] ETHERNET-MODULE LEMCOM_UNITL_7PUMPS

) 1768-ENBT/A EIP_Bridge

- 1769 Bus
£5 [0]1768-L43 PLC_143_BE

| <[+ Monitor Tags £ Edit Tags /

]« T ] 3

Enter a tag description

1. The RSLogix 5000 software automatically creates the Controller Tags that will be required as
input and output variables (tags) in the Add-On Instructions.
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4.2 Import Add-On Instructions to the project

First, download Add-On Instructions for LEMCOM vacuum pump from COVAL website. The package
contains AOI files and a sample project to illustrate AOI integration into PLC main routine.

[ ; ’ e 2 BEcontrollen) - o= ez
@ RSLogix 5000 - PLC_L43_BE [1768-143 20.11]* - [Controller Tags - PLC_L43_BE{controller]] =
File Edit View Search Logic Communications Tools Window Help [-]g]=
B = ' v A &= Select a Language. .. -
gEH & =R oo 285 EHEYE aQa @
DOffline A. ™ RUN — ‘ Path: [AB_ETHIP-1110.3 182 162\B ackplans\l ~ &
Mo Farces ¥, FUK ‘1}
No Edis B COH ol R AR R R A0 A »
« v [\ Favorites £ _Add-On_{ Galely £ Alarms { BL_{_TimerC
s s T WX Sepe JEPLCL43BE - Show A Tags - T
2 || =3 Controller PLC_L43 BE o = S = n
z Controler Tacs ?TEEMEDM UNIT1_7PUMPS:0 - Al:lET::EEHNET S e
H [T Controller Fault Handler LIy {ELLH = )
e £ Power-Up Handler -+ LEMCOM_UNIT1_7PUMPS: [-..1 |ABETHERNET_ g
5 Tasks |+ LEMCOM_UNIT1_TRUMPS:C (...} |ABETHERNET_.. =
3
| =58 MainTask “
! % MainProgram
[ Unscheduled Programs
€51 Mation Groups
i [ Ungrouped Axes
WE=] Add-On Instructions|
3 Data Types [3 New Add-On Instruction...
[, User-Defined || Import Add-On Instruction...
L, strings
3 Add-On-Defined © < ik 1
[, Predefined Copy Ctrl+C 3
(T Module-Defined 2 Paste Crl+V
-3 Trends "
€5 /0 Configuration Lt 4
3 1768 Bus
& [1]1768-ENBT/A EIP_Bridge
&5 Ethernet
i ) ETHERNET-MODULE LEMCOM_UNITL_7PUMPS
L. f) 1763-ENBT/A EIP_Bridge
8 g
£51 (0] 1768143 PLC 143 BE
0 1769 Bus
£ [0] 1768143 PLC_143 BE
«/[» |\, Monitor Tags |4 Edit Tags / [ F—— 3
Import an add-en instruction

Figure 5 - Import AOI

1. Right click on Add-On Instructions
2. Click on Import Add-On Instructions...

Lookin: || COVAL_LEMCOM_Rockwel_V1 - @3 o
T= Mem = Medifié le Type Taille
= LEMCOM_AOI_INST_100_101.L5X 14/01/2015 10:56 R5Logix 5000 XML... T5Ke
En F:'é“’:;rt”:"ts | & LEMCOM_AOLINST_100_102.L5% 14/01/2015 10:55 RSLogix 5000 XML... 82 Ke
: Add-On Instruction: LEMCOM_AQL INST_100_102

- Add-0On Instructions for COVAL LEMCOM vacuum pump

. Connection parameters :

Bureau - Output assembly instance : 100 - 4 bytes
- Input assembly instance : 102 - 19 bytes
Revision: 1.0

- Last Edited: 14/01/2015 10:29:00
iy Export Date: Wed Jan 14 10:56:21 2015

Bibliothéques Software Version: V20,01
ub‘" | . ] »
-
Ordinateur  File name: LEMCOM_AQI_INST_100_102 -
| - Files of type: RSLogix 5000 XML Files (" L5X)
| Q‘; Files containing: |- RN Rl hd Help
Réseau
Inta: (B3 &dd-On Instructions
[N - -

Figure 6 - Select AOI file according to Connection parameters

1. Select the Add-On Instructions file related to the connection parameters set while creating
the module (either input assembly 101 or 102).
» In this example, LEMCOM_AOI_INST_100_102.L5X has to be selected.

2. Click on Import...

8/17


http://www.coval.com/

LEMCOM Add-On Instructions > Rslogix 5000 configuration

®

-
= = S E——
0 ImpDrtConﬁguralmn, | —

- B8 (punme]

o5 Fne
Find Withir: Final Name:
Import Cantent
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Parameters and Local Tags
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Configure Add-On Instruction Properties

Import Mame:  LEMCOM_ADI_INST_100_102

N —
Final Hame; LEMCOM_A0I_INST_100_102

Dessiiption B
Fievisian .0

Fievision Mole:

Vendor: COVAL
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0K

J [ Caneel ||

Help

|| FReady

Figure 7 - Import AOI (Confirm)

1. Click on OK to confirm

2. Repeat the Import operation for other AOIs if needed.
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- =
{2 RSLogix 5000 - PLC_L43_BE [1768-143 2011]* - [Controller Tags - PLC_L4'3

. BE{controllen)] »

=)

A File Edit View Search Logic Communications Tools

Window Help

[-[=]x]

gFE & s oo

Dffline

A Paih [AB_ETHIPAYI0 3162 162\Backplans\0

ARG EVE QQ

Select 2 Language...

~l&

Y T ok
™| 7 BAT q

=S

Mo Forces
Mo Edits

< v [\ Favorites

H =l et

Ik 4+ ) U 4 »
A AddOn_J£ Safety A _Aarms_A_Bt_A_Tmerc

Controller Organizer

- X

Showe Al Tags

=55 Controller PLC_L43_BE
&) Controller Tags
[ Controller Fault Handler
[ Power-Up Handler
-5 Tasks
fl 258 MainTask
LB MainProgram
(71 Unscheduled Programs

£5] Motion Groups

{7 Ungrouped Axes
-£3 Add-On Instructions

& o IO €——

Parameters and Local Tags

En Logic
-3 Data Types
[ User-Defined
- Strings
[ Add-On-Defined
L Predefined
[ Module-Defined

[eaves

-3 /0 Configuration
- 1768 Bus

£ B [1]1768-ENBT/A EIP_Bridge

| B.ds Ethemet
8 ETHERNET-MODULE LEMCOM_UNITL_7PUMPS
:  1768-ENET/A EIP_Bridge
.. [0]1768-143 PLC_L43_BE
=0 1769 Bus

.. 651 [0]1768-143 PLC_L43_BE

Scope QHIPLCL43 BE -

7.

Name Walue

<[ DataType

Description

EMCOM_UNIT1_7PUMPS.0

ABETHERMET .

EMCOM_UNITT_7PUMPS:|

ABETHERMET_.

[+ LEMCOM_UNIT1_TPUMPS:C

ABETHERMET_..

4 » |} Monitor Tagsﬁ Edit Tags ,o‘

Ready
\

< i

m

sapadolg Ef/

Figure 8 - AOl added to Add-On folder

1. After successful import, the instructions are displayed in the Add-On Instructions folder.
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4.3 Integrate AOI into PLC main routine
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After importing the Add-On Instruction file, it can be added to the PLC program as a ladder element.

- = - - » - E==)
fi# RsLogix 5000 - PLC_L43_BE [1768-L43 20.11] - [Controller Tags - PLC_L43_BE(controller]] =
File Edit View Search Logic Communications Tools Window Help ER
aEE & BB 9o v B8 G ME R | sebctaiapage... -2
Offline 0. T RUN — | Path: [AB_ETHIP 110,31 82 162\Backplanc\D v‘@‘
No Forces IE IS 1} i
NoEdits ai] COH ol kel AF o Ly w4y ,
« 1 ]\ Favorites 4 G300 £ AR A BT A Tmercoune Al
s sipite > B X Soops fEFLC_L43BE  +  Show AlTags - T
2| 5-£3 Controller PLC 143 _BE -
3 Controller Tags - Name Value ] Date Type Desciiption B
-3 E
g 55 Controller Fult Handler [+ LEMCOM_UNIT1_7POMPS:0 [---1 | AB:ETHERNET_ |
= (3 Power-Up Handler -+ LEMCOM_UNIT_7PUMFS:1 [...] |ABETHERNET_ E
5 Tasks -+ LEMCOM_UNIT1_7PUMPS.C (...} |ABETHERNET_ s
[l 258 MainTask =
\ =-€8 MainProgram
[ Program Tags
(23 Unscheduled P Open N
| 51 Motion Groups % cu CtrleX N\ 8 Fslogi 5000 - PLC.L43 BE [1768-L43 20.13] - MainProgram - Mainficutine] . o . T = ]
-3 Ungrouped Aves o e H pe B Yoo Sch loge Commcnions Took Wimdow Hep SEE
£ Add-OnInstructions = P i BEE S LhE o - PR F IR QA | oo - @
B Paste CirkV Ot EACET Ll I R T —
k- Forces »|mox
Delete Del E :E_. F‘u:jv CH Ak A (L s
(8]« v\ Fovortes £ TEITE{ M { B A T A
£ Data Types ¥ Veify CortralerOrgarie -3 o
Cross Ref Ctrl+E 2 [- 5 commmicn g
£ User-Defined toss Reference  Ctrl+| G
i {3 Controller Feult Hans
%;‘:;95 odineg | FrowseLogic.  Criel = e e
-On-Defines |
L3 Predefined Print » e ) |
L Module-Defined B ——— Bragrem Tag:
23 Trends Export Routine... PW"EE!:I‘;.\:;:“
5 VO Configuration . ot &£ Moton Grugs L
roperties It+Enter 3 ungrouped Axes
5 1768 Bus a & £3 Agd-Onnstructions.
-8 [1]1768-ENBT/A EIP_Bridge 3 LENICOM ACLIT 10 102 |
| O Ethemet %:wmmwnd\.wmnm 3
i sc
: -l ETHERNET-MODULE LEMCOM_UNITL_ 7PUMPS DTy
i -l 1768-ENBT/A EIP_Bridge
* 5 [0]1768-L43 PLC_L43_BE "
— JJIE |“0lli[0[ & Module-Defined
Open the selected component or collection L Tt
- T 1768 Bus.
11 NET/A BB e
i Ethemet
1 ETVERET 1IOOULE LERCON LT IPUNDS
B 1565 DNET AR Brdge
_Banear L I | < 0
Greste Ovtp Lach oo — fungOsil AP i —

Figure 9 - Edit PLC program

1. Right click on MainRoutine in MainProgram folder
2. Click on Open to access to Ladder program window
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Figure 10 - Add Ladder element

1. Right click on first Rung
2. Click on Add Ladder Element...

-
# ' Add Ladder Element

!

it

Ladder Element:  LEMCOM_A0I_INST_100
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Figure 11 - Select AOI ladder element

1. Expand Add-On folder in the list

2. Select LEMCOM_AOI_INST_100_102 ladder element
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Figure 12 - Default Add-On element added to main routine

The instruction is integrated in the first rung and can now be configured.

4.4 Edit visible variables according to LEMCOM unit size

By default, the instruction block shows Inputs / Outputs suitable for a LEMCOM unit of 4 vacuum

pumps (1 master and 3 slave modules):

- Our example assumes that the unit is made of 7 vacuum pumps.
- Instruction block can be edited to show all relevant Inputs / Outputs

= -~ -
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Figure 13 - Edit instruction settings

1. Right click on AOI block
2. Click on Open Instruction Definition
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Figure 14 - Select visible variables

The parameters tab shows all the variables that may be used by the Add-On Instruction.

1. Check the Vis (Visible) boxes for all variables related to slave modules 4, 5 and 6:

a. Vacuum_Level Slave 4/Vacuum_Level Slave 5/ Vacuum_Level Slave 6

b. Gripping_Status_Slave_4 / Gripping_Status_Slave_5 / Gripping_Status_Slave 6

c. Vacuum_Control_Slave 4 /Vacuum_Control_Slave 5/ Vacuum_Control_Slave 6

d. Blow_Off _Control_Slave 4 /Blow_Off Control_Slave_5 / Blow_Off _Control_Slave 6
2. Click on OK to confirm
3. Instruction block now shows input and output variables used to control and monitor the 7

vacuum pumps
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Once AOI ladder element is added to PLC program, it must be configured.
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4.5 Configure LEMCOM_AQI_INST_100_102 instruction

e controller tag for AOI

Right click on the ‘question mark’ next to LEMCOM_AOI_INST_100_102

Click on New tag...

Enter LEMCOM_UNIT1 as the name of the tag (name freely selectable)

Click on Create to confirm

A new tag LEMCOM_UNIT1 (Data Type LEMCOM_AOI_INST_100_102) is added to the

Program Tags window.

LEMCOM_ADLINST_100_1

Vacuum_Level_Master_M
Vacuum_Level Slave_1
Vacuum_Level_Slave_2

—  TFICOM_AOLNST_100_102

LEMC_Input_Assembly LEMCOM_UNIT1_7PUMPS:.Data

0z LEMCOM_UNMT1 [ [+ LEMCOM_ConnOK3—
LEMC_Output_Assembly LEMCOM_UNT1_7PUMPS:0.Data . 3ripping_Status_Master_Module—

'

v  Show allTags

Vacuum_Level_Slave_3

[ Hame

==([ Data Type

Vacuum_Level_Slave_4
Vacuum_Level_Slave_5
Vacuum_Level_Slave_§
Vacuum_Control_Master_
Vacuum_Control_Slave_1
Vacuum_Control_Slave_2
‘Vacuum_Control_Slave_3

+- LEWCOM_UNT

meE

F- LEMCOM_UNT1_TRUMPS:C
—| LEMCOM_UNIT1_7PUNPS:|
§ G LEMCOM_UNT1_7PUMPS:1Data SINT[9)

=|- LEMCOM_UNIT1_TPUNPS:0

LEMCOM_ADLINST_100_102
AB:ETHERNET_MODULE:C:0

AB:ETHERNET_MODULE_SINT_19Bytes:t0

ABETHERNET_MODULE_SINT_4Bytes:0:0
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‘Vacuum_Control_Slave_4
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‘Vacuum_Control_Slave_§
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Blow_Off_Contro|_Slave_

Blow_Off_Contro|_Slave_
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Blow_Off_Control_All

= | _

Figure 16 - Link AOIl input/output to Assembly Instances

Create the link between AOI block inputs/outputs and input/output assembly instances:

1.

w

Click on the ‘question mark’ next to LEMC_Input_Assembly to show the available controller

tags

Select LEMCOM_UNIT1_7PUMPS:I > LEMCOM_UNIT1_7PUMPS:I:Data
Click on the ‘question mark’ next to LEMC_Output_Assembly
Select LEMCOM_UNIT1_7PUMPS:0O > LEMCOM_UNIT1_7PUMPS:O:Data
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4.6 Add a GSV command to get EtherNet/IP™ connection status

The LEMCOM_AOI_INST_100_10x needs the current status of the EtherNet/IP™ communication to
the LEMCOM unit to manage the Heartbit bit located in Input assembly 101 or 102 and to update
LEMCOM_ConnOK add-on output.

It requires the GSV command (Get System Value) from the existing library.

Using the MODULE object and FaultCode attribute, the GSV command monitors the status of the
selected module and passes the FaultCode on to a defined variable as INT value.

The AOI checks for FaultCode = 0 to set LEMCOM_ConnOK output to 1. If FaultCode is not equal to
0, the connection with LEMCOM unit is faulted, LEMCOM_ConnOK is set to 0 and Heartbit bit in
input assembly is forced to O.

Input for
EtherNet/IP
connection status -
To be linked to the
respective
connection bit
status byte of the
G5V command

oy

Get System Value —
Class Name Module
Instance Name LEMCONM_UNM1_7TPUMPS
Aftribute Name FaultCode

Dest LEMCOM_UNIT1.EtherMet_IP_ConnStatus
0

LEMCOM_ADI_INST_100_102:

LEMCOM_AQLINST_100_102 LEMCOM_UNMT1 () |- LEMCOM_ConnOK3—
LEMC_Input_Assembly  LEMCOM_UNIT1_TPUMPS:| Data
LEMC_Output_As=zembly LEMCOM_UNMT1_FPUMPS:0.Data H(Gripping_Status_Master_Module—

Wacuum_Lewvel_Master_Module 0e
WVacuum_Level_Slave_1 0& [ Gripping_Status_Slave_13—
Vacuum_Lewvel_Slave_2 0e
Wacuum_Level Slave_3 0« < Gripping_Status_Slave_2>—
Wacuum Level Slave 4 0&

Figure 17 - GSV command to get module communication status

Create a new rung in the main program

Add a GSV element

Set Class Name to Module

Set Instance Name to LEMCOM_UNIT1_7PUMPS by selecting the corresponding module
Set Attribute Name to FaultCode

Dest is the destination variable (INT) where the FaultCode value will be written to be used by
AOI logic. Select the EtherNet_IP_ConnStatus variable located in LEMCOM_UNIT1 tag.

ok wbdE

Communication status is now linked to the Add-On Instructions block.
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5 AOI VARIABLES DESCRIPTION

LEMCOM_AOL INST_100_102
LEMCOM_AOL_INST_100_102 LEMCOM_UNIT1 [ M LEMCOM_ConnDK3—
LEMC_Input_Assembly LEMCOM_UNMT1_7PUMPS:1Data
LEMC_Output_Assembly LEMCOM_UNT1_7PUMPS:0 Data . Gripping_Status_Master_Module’—
Vacuum_Level Master_Module 0e
Wacuum_Level Slave_1 0& [ Gripping_Status_Slave_13—
Vacuum_Level| Slave_2 0e
Wacuum_Level Slave 3 0& (- Gripping_Status_Slave 23—
Vacuum_Leve| Slave_4 0&
acuum_Level Slave 5 D& [ Gripping_Status_Slave_30—
Vacuum_Level Slave_§ 0e
Vacuum_Centrel_Master_Module 0& (- Gripping_Status_Slave_43—
Vacuum_Centrol_Slave_1 0e
Wacuum_Control_Slave 2 0& ([ Gripping_Status Slave 53—
Vacuum_Control_Slave_3 e
Vacuum_Control_Slave_4 0& [ Gripping_Status Slave_ 63—
Vacuum_Control_Slave_5 0e
acuum_Control_Slave_6& 0e
Wacuum_Control_Al e
Blow_0Off_Control_Master_Module e
Blow_Off_Centrol_Slave_1 0e
Blow_0Off_Centrol_Slave_2 0e
Blow_Off_Control_Slave_3 0e
Blow_Off_Control_Slave_4 0e
Blow_Off_Control_Slave % 0&
Blow_0Off_Control_Slave_8 0e
Blow_Off_Control_Al 0e

Figure 18 - AOI ladder block configured for a LEMCOM unit of 7 modules

This function block can be used to control and monitor a bank of 7 LEMCOM pumps (1 master + 6
slave modules) with input assembly 102 and output assembly 100 set as connection parameters.

» Note: Vacuum Level information would not be available with input assembly 101 and its related AOI file
LEMCOM_AOI_INST_100_101.L5X.

Following functions are available with this instructions block:

- Enable/disable vacuum on one or all of the LEMCOM modules
- Enable/disable blow-off on one or all of the LEMCOM modules
- Get EtherNet/IP Communication status (PLC < LEMCOM)

- Read Gripping Status information of each LEMCOM module

- Read Vacuum Level of each LEMCOM module

In every PLC cycle, the Add-On function block extracts and formats the data of the input assembly
instance and provides these data on dedicated outputs of the block to be easily used in PLC
program.

The function block also interprets and formats its dedicated inputs (vacuum and blow-off commands)
to transmit them to the LEMCOM unit via the output assembly instance.

Input parameters

Name Type Description

Data field of the input assembly instance
HEE e eseiilsly SN (Vacuum level, Gri[[))ping Statusyand Heartbit)
Vacuum_Control_Master_Module BOOL Enable/Disable vacuum on master module
Vacuum_Control_Slave X BOOL Enable/Disable vacuum on slave module X
Vacuum_Control_All BOOL Enable/Disable vacuum on all modules
Blow_Off_Control_Master_Module BOOL Enable/Disable blow-off on master module
Blow_Off _Control_Slave X BOOL Enable/Disable blow-off on slave module X
Blow_Off_Control_All BOOL Enable/Disable blow-off on all modules

Variable used to store module communication status
EtherNet_IP_ConnStatus INT (To be linked to the respective connection bit status

byte of the GSV command)
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Output parameters

Name Type Description

Data field of the output assembly instance
LERIC,_Ouipwi_sssEm ol S (Vacuum and blow-off commands)
Vacuum_Level_Master_Module SINT Vacuum level on master module (percent vacuum)
Vacuum_Level_Slave X SINT Vacuum level on slave module X (percent vacuum)
Gripping_Status_Master_Module BOOL Gripping status on master module
Gripping_Status _Slave X BOOL Gripping status on slave module X
LEMCOM_ConnOK BOOL EtherNet/IP connection to LEMCOM unit is OK
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