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This document covers the installation and use of optional Add-On Instructions (AOls) for the Logix Designer
software package from Rockwell Automation. This AOI handles acyclic (Parameter Data) |0-Link commands
from various 10-Link Masters.

All the 10-Link Master AOIs are meant to be used in conjunction with the Banner_IOL_Parmaeter_AOI.

Download files on BannerEngineering.com under the 10-Link Device Page (example: Q4X page)
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1. DXMR I0O-Link Setup
This section describes how to install the DXMR into Studio 5000 and configure the AOI used Studio 5000.

Create DXMR Connection

Make an EtherNet/IP connection to the Banner IO-Link Master.

1. There are two ways to create a connection to the DXMR.
a. Ifan EDS will be used go to Step 2.
b. If a generic connection will be used go to Step 3.

2. EDS setup instructions.
a. Create an Ethernet communications module for the Banner DXMR 10-Link Master device.

4 ©/1/0 Configuration
4 891756 Backplane, 1756-A4
B[0] 1756-L71 Test
4 f [1] 1756-ENBT/A Ethernet

8 2]175¢ 0 New Module..
8 [3] 175¢ Import Module...

; Discover Modules...
us Size

Paste Ctrl+V

Print >

b. The “Select Module Type” window will pop-up.

i. Search DXM.
Select Module Type
Catalog Module Discovery Favorites
dxm Clear Filters Show Filters¥
Catalog Number  Description Vendor Category
DXM Banner DXM Banner Engineering Corporation Generic Device (keyable)
< >
1 of 695 Module Types Found Addto Favarites
Close on Create Create Close Help

c. Select “DXM” option.
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d. The “New Module” window will open.

5| New Module X
General* General
Connection
Module Info Type DXM Banner DXM
Internet Protacol
Port Configuration Vendor. Banner Engineering Corporation
Parent Ethemet
Name oM | Ethemet Address
(O Private Network:  192.168.1 s
Deseription:
@) IP Address 192168 . 0 . |
(O Host Name:
Module Definition
Revision 2022
Electronic Keying Compatible Module
Connections DXM Assemblies
Change
Status: Creating Cancel Help

e. Enter the Name of the unit and an IP Address.

f. The data is defaulted as SINT. This is the data type that is used for a DXMR I0-Link models.
g. EDS setup is complete.

3. Generic Ethernet Module Setup.
a. Create an Ethernet communications module for the Banner DXMR90 10-Link Master.

4 ©11/Q Configuration
<« 81756 Backplane, 1756-A4
B[0] 1756-L71 Test
4 fl [1] 1756-ENBT/A Ethernet

il [2] 1756 H New Module...

8 [3] 175¢ Import Module...
us Size Discover Modules
Paste Ctrl+V
Print >
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b. The “Select Module Type” window will pop-up. Search for Generic Ethernet.

Select Module Type

Catalog Module Discovery Favorites

|Generic Ethernet Clear Filters Hide Filterss

Module Type Category Filters ~ Module Type Vendor Filters ~

20 - Comm-ER Advanced Energy Industries, Inc.

Analog BALLUFF

CIP Motion Safety Track Section Banner Engineering Corporation

2 A i b hdll [P P b v

Catalog Number Description Vendor Category
ETHERNET-BRIDGE Generic EtherNet/IP CIP Bridge Rockwell Automation/... Communication
ETHERNET-MODULE Generic Ethernet Module Rockwell Automation/... Communication

ETHERNET-SAFETY-ST... Generic EtherNet/IP Safety and Sta... Rockwell Automation/... Safety,Other

>
3 0f 709 Module Types Found Add fo Favorites
] Close on Create Create Close Help

c. Select the “Ethernet-Module” option.
d. The “New Module” window will open.
e. Make the following changes.
i. Change the Comm type from Data — DINT to Data — SINT.
ii. Name the unit. (The example uses IOLM2).
iii. Connection Parameters are Input 100 and Size 456, Output 112 and Size of 456, and
Configuration 128 and Size 0.

iv. Enter the IP Address of the DXMR90-4K (192.168.0.1 was used in this example).
v. Press the OK button to finalize the changes.

New Module X
Type: ETHERNET-MODULE Generic Ethernet Module
Vendor: Rockwell Automation/Allen-Bradley
Parent: Ethernet

Connection Parameters
Name: 10LM2

Assembly

Description: Instance: Size:

Input: 100 456 2 (gbit)
Qutput: 112 456 2 (gbit)

Comm Data - SINT v -
Configuration: | 128 0 ~| (8-bit)
Address / Host Name
(®IP Address: | 192 . 168 = 0 . 1 ‘
(C) Host Name:
Open Module Properties OK | Cancel Help

f. The “Module Properties Report” window will pop-up.
g. If the Connection tab is not active, press it to activate it.

3
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h. The RPI (Requested Packet Interval) should be set to 20. This number may need to be increased
depending on the unit’s operation in the system.
i. Press OK to finalize the settings.

" | Module Properties Report: Ethernet (ETHERNET-MoDULE 1.001) x [

General Connection Madule Info

Requested Packet Interval (RPI): f10.0-2 ms (1.0-3200.0 ms)
[ ]Inhibit Module

[ |Major Fault On Controller f Connection Fails While in Run Mode

Use Unicast Connection over EtherMNet/IP

Module Fault

Status: Offline Cancel Apply Help
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DXMR AOI Installation

1. Open a project.

2. Inthe Controller Organizer window, right-click on the Add-On Instruction folder. Select the Import Add-

On Instruction option.

et ven s Loge Commmcon T Wi e,
BSE S ABE o - - ARG B VB B

=53 Controller L71_Wireless_AOI_Test
ontroller Tags
Controller Fault Handler
Power-Up Handler
=55 Tasks
MainTask
Ci MainProgram
: Unscheduled Programs

=5 Motion Groups

...l Ungrouped Axes

[sBeq viexs

Data Types MNew Add-On Instruction...
User-Defined || Import Add-On Instruction...
it::gg nep - Cut Ctrl+X

-On-Defif

Predefined Copy EHES

| Module-Defir [ Paste Cirl+V
[ Trends Paste With Configuration...  Ctrl+Shift+V
Ty, Logical Model _
=-E31/0 Configuration Print b

EI- 1756 Backplane, 1756-44
..[{ [0]1756-L71 L71_Wireless_AOI Test

3. Navigate to the correct file location and select the
AOI to be installed. In this example the
“Banner_DXMR_IOLM_v6_AOI.L5X” file will be
selected. Click the Open button.

4. The Import Configuration window will pop up. The
default selection will create all the necessary items
for the AOI. Click the OK button to complete the
import process.

5. The AOl is added to the Controller Organizer
window and should look like the image shown.

6. AOl installation into the Logix Designer software
complete.

4 =/ Add-On Instructions
b & Banner DXMR_IOLM_Param_v6
4 = Data Types
4 1z User-Defined
i Banner |[OLM_EL vb
i Banner_|OLM_vb
w Banner 10L Port vb
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DXMR AOI Configuration

1. Add the “Banner_DXMR_IOLM_Param_v6” AOI to your ladder logic program. For each of the question
marks shown in the instruction we need to create and link a new tag array. The AOIl includes a new type
of User Defined Tag (UDT): a custom array of tags meant specifically for this AOI.

Banner DXMRE_IOLM Param_vG
Banner DXMR_IOLM_Par ?
IOLM ?
Input ?
Output ?
Port1 ?
??
Port2 ?
??
Port3 ?
??
Port4 ?
??
PortS ?
??
Port6 ?
77
Port7 7
77
Port8 ?
??

2. Inthe AOI, right-click on the question mark on the line labeled “Banner_DXMR_IOLM_Param_v6". Click
New Tag. In this example, we’ll use the name “IOLM1_Status”. The example naming convention
accounts for this being the #1 10-Link Master in our program. More masters could be named IOLM2,
IOLM3, etc.

3. Now create a new tag array for the “IOLM” line in the AOI. Here we used the name “IOLM1”. The tags
created here will serve as linkages between the |0-Link Master AOI and the connected Banner device
AOI(s). This group of tags also controls the flow of information to and from the master, ensuring that all
sensors get a chance to read and write in an orderly fashion.

4. Link the Input line to the Input data from DXMR. Here the DXMR was called IOLM1, so the tag needed is
IOLM1:l.Data.

5. Link the Output line to the Output data from DXMR. The tag needed is IOLM1:0.Data.

6. Port 1 Through 8 tells the AOI which ports are controlled. Set the Port value to 1 if controlled and 0 if not
controlled.
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7. The completed AOI should look like the below image.

Banner DXMR_IOLM_Param_v6

Banner DXMR_IOLM_Par._. 10LM1_Status
IOLM IOLMA1
Input IOLM1:1.Data
QOutput IOLM1:0 Data
Port1 1
Port2 0
Port3 0
Port4 0
Port5 0
Portt 0
Port7 0
Port8 0

8. AOI configuration complete.
9. Go to the Import Device Data and Rule Set for Banner IOL Parameter AOI section to complete setup.
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2. Allen Bradley 1732 & 1734 10-Link Master Setup

Ensure that the Allen Bradley 10-Link Master connection has been created in Studio 5000 before
proceeding.

AB AOI Installation

1. Open a project.
2. Inthe Controller Organizer window, right-click on the Add-On Instruction folder. Select the Import Add-
On Instruction option.

ey
- AR VE BE | s

=-E5] Controller L71_Wireless_AOL_Test
Controller Tags

i [ Controller Fault Handler
... Power-Up Handler

-5 Tasks

E@ MainTask

Ci MainProgram

i..[7 Unscheduled Programs
-5 Motion Groups

L Em Ungrouped Axes

[pBed weis

)

[} 5 Data Types (2l New Add-On Instruction...
[, User-Defined | Import Add-On Instruction...
Strings
% Add-gOn-Defi 4 Cut Ctrl+X
1578 Predefined Copy Chrls €
[ Module-Defir B2 Paste CtrieV

..[[3 Trends Paste With Configuration...  Ctrl+Shift+V

.7, Logical Model
-3 10 Configuratior ot '

E|- 1756 Backplane, 1756-A4
L..f{0 [0]1756-L71 L71_Wireless_AOI Test

3. Navigate to the correct file location and select the AOI |4 | Add-On Instructions
to be installed. In this example the

“Banner_IOLM_Param_A v6_AOI.L5X” file will be b Banner_lOLM_Param_A_vﬁ
selected. Click the Open button. 4D
ata Types
4. The Import Configuration window will pop-up. The yp
default selection will create all the necessary items for 4 . User-Defined
the AOI. Click the OK button to complete the import .
process. i Banner_[OLM_EL v6

5. The AOl is added to the Controller Organizer window
and should look like the image shown.
6. AOl installation into the Logix Designer software

' Banner |OLM vb
» Banner_|OL Port_v6

=

=
=

complete.
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AB AOI Configuration

1. Add the “Banner_IOLM_Param_A_v6” AOI to your ladder logic program. For each of the question marks
shown in the instruction we need to create and link a new tag array. The AOl includes a new type of
User Defined Tag (UDT): a custom array of tags meant specifically for this AOI.

Banner IOLM Param A v6
Banner_IOLM_Param_A_ ?
Message Read ?
Message Write ?
[OLM ?
Port0 ?
77
Port1 ?
??
Port2? ?
??
Port3 ?
??
Port4 ?
77
Ports ?
??
Porif ?
??
Port7 ?
77

2. Inthe AOI, right-click on the question mark on the line labeled “Banner_IOLM_Param_A_v6”. Click New
Tag. In this example, we’ll use the name “IOLM1_Status”. The example naming convention accounts for
this being the #1 10-Link Master in our program. More masters could be named IOLM2, IOLM3, etc.

3. Now set up the Messages used to read and write to devices connected to this 10-Link Master. Right-click
on the question mark for Message Read line in the AOI and choose New Tag. In this example we’ll use
the tag name IOLM1_Read. Click Create.

4. Do the same for the Message_Write line in the AOL.

5. Now create a new tag array for the “IOLM” line in the AOI. Here we used the name “IOLM1”. The tags
created here will serve as linkages between the 10-Link Master AOI and the connected Banner device
AOI(s). This group of tags also controls the flow of information to and from the master, ensuring that all
sensors get a chance to read and write in an orderly fashion.

6. Now configure “Message_Read”, setting up the Explicit Message that will handle half of the
communications between the PLC and the I0-Link Master. Click on the “...” button at the far right of the
“Message_Read” line.
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7. Inthe Message Configuration window, keep the Message Type “CIP Generic” and the Service Type

“Custom”. Enter a Service Code of 4d.

| Message Configuration - IOLM1_Read

Configuration® Communication Tag

Message Type: CIP Generic
| Service Custom %
[ Type:
g‘;g;?e 4d (Hex) Class: 0 (Hex)
Instance: 0 Attribute: 0 (Hex)
Enable “J Enable Waiting U Start
JError Code: Extended Error Code:
Error Path:
Error Text:

OK

X
Rt
Source Element: | v ‘ |
Source Length: 1 < (Bytes)
Destination | ~ ‘
Element:
New Tag...

“Daone Done Length: 0

(] Timed Out *

Cancel Apply Help

10
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8. For the Source Element field, select “IOLM1.Message_Source_Data”.

Name =zl| Data Type

4 |OLM1 Banner |OLM vE
b IOLM1 Message Source Data SINTI[260]
b I0LM1 Message Destination Data  SINT[260]

9. For Destination Element, select “IOLM1.Message_Destination_Data”.

Name ==l|Data Type

4 |0OLM1 Banner |IOLM_v6
b 10OLM1 Message Source Data SINT[260]
P 10LIM1 . Message Destination Data  SINT[260]

10. Now click on the Communication tab, then click the Browse button.
11. Select the I0-Link Master, then click OK to close the Message Path Browser window, then click OK again

to close the Message Configuration window.

B | Message Path Browser e
Path: |IOLM1
10LM1

== IO Configuration
EI- 1756 Backplane, 1756-A4
- [@ [0] 1756-L71 Test
= ﬂ [1] 1756-ENBT/A Ethernet
. & Ethemet
. B 1732E-8I0LM12R/A I0LM1

- f [2]1756-0A8 0
-8 [3]1756-1A8D IN

12. Now configure “Message_Write”, setting up the Explicit Message that will handle the other half of the
communications between the PLC and the I0-Link Master. Click on the “...” button at the far right of the

“Message_Write” line.

11
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13. In the Message Configuration window, keep the Message Type “CIP Generic” and the Service Type
“Custom”. Enter a Service Code of 4e.

| Message Configuration - IOLM1_Write

| Configuration® Communication Tag

Message Type: CIP Genenc ~
Service  Custom ~ Source Element: ‘ v
Type:
Source Length: 1 = (Bytes)
Service .
L I —
q Element:
Inst; E Attribute: Hi
nstance: 0 ribute: 0 (Hex) New Tag..
| ““Enable JEnable Waiting O Start < Done Done Length: 0
2 Error Code: Extended Error Code: [ Timed Out *
Error Path:
Error Text:
OK Cancel Apply Help
L )|

14. For the Source Element field, select “IOLM1.Message_Source_Data”.

Name =2|| Data Type

4 [OLM1 Banner |OLM vE
P IOLM1.Message Source Data SINTI260]
b IOLM1_Message Destination Data  SINT[260]

15. For Destination Element, select “IOLM1.Message_Destination_Data”.

Name ==l|Data Type

4 |OLM1 Banner |IOLM_v6
b IOLM1 Message Source Data SINT[260]
b 10LM1 Message Destination Data  SINT[260]

12
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16. Now click on the Communication tab, then click the Browse button.

Message Configuration - IOLM1_Write X
Configuration® Communication Tag
@ Path: | ‘ | Browse i
Broadcast
Communication Method
cIp DH+  Channel & Destination Link: 0 hd
CIP With Source Link: |0 = Destination MNode: 0 B (Oictal)
Source ID
[Jconnected Cache Connections - Large Connection
U Enable 2 Enable Waiting 2 Start JDone Done Length: 0
 Emor Code Extended Error Code: D Timed Qut *
Error Path:
Error Text
oK Cancel Apply Help

17. Select the 10-Link Master, then click OK to close the Message Path Browser window, then click OK again
to close the Message Configuration window.

B | Message Path Browser x
Path: |1OLM1
10LM1

(=~ 1/O Configuration
=5 1756 Backplane. 1756-A4

- [l [0] 1756-L71 Test
=- fl [1]1756-ENBT/A Ethemet
5 &5 Ethernet
Y 1 1732E-810L M12R/A I0LM1

_ ‘- fl 1756-ENBT/A Ethemet

. ] [211756-088 0

o ) [3]1756-1A8D IN

13
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18. Port 1 Through 8 tells the AOI which ports are controlled. Set the Port value to 1 if controlled and 0 if not
controlled. In this example, port 1 will be the only port controlled.
19. The completed AOI should look like the below image.

Banner_ IOLM_Para m'_A_uﬁ

Banner IOLM_Param_A_ . IOLM1_Status
Message Read IOLM1_Read
Message Write IOLM1_Write
IOLM [OLM1
Port0 1
Port1 0
Port2 0
Port3 0
Port4 0
Ports 0
Port6 0
Port7 0

20. AOI configuration complete.
21. Go to the Import Device Data and Rule Set for Banner IOL Parameter AOI section to complete setup.

14
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3. Allen Bradley 5032 10-Link Master Setup
Ensure that the AB 5032 10-Link Master connection has been created in Studio 5000 before proceeding.

5032 AOI Installation

1. Open a project.
2. Inthe Controller Organizer window, right-click on the Add-On Instruction folder. Select the Import Add-

On Instruction option.

=15 Controller LT1_Wireless_AOL Test
Controller Tags

...[23 Controller Fault Handler

[ | Power-Up Handler

=4 Tasks

= S8 MainTask

C‘; MainProgram

..[77 Unscheduled Programs
> -5 Motion Groups
L[ Ungrouped Axes

[eBedmes

B3
£ Data Types [ Mew Add-On Instruction...

{0 User-Defined || Import Add-On Instruction...

Cﬂﬁﬁl i:‘:gg et Cut Crrle X
-On-Defi

] B

(-3, Predefined Copy Ctrl+C
L[58 Module-Defir B Paste Ctrl+V

[ Trends Paste With Configuration...  Crl+Shift+V

Ty, Logical Model
[=-E31/0 Configuratio
é--l?S& Backplane, 1756-44

i [0]1756-L71 L71_Wireless AOI Test

13

Print

3. Navigate to the correct file location and select the AOI 4 = Add-On Instructions
to be installed. In this example the
“Banner_ IOLM_Param_A2_v6_AOL.L5X” file will be b & Banner |OLM_Param_AZ2_v6
selected. Click the Open button.

4. The Import Configuration window will pop up. The
default selection will create all the necessary items for 4 e | Jser-Defined
:)f:che?! Click the OK button to complete the import % Banner IOLM_EL v6

5. The AOl is added to the Controller Organizer window " Banner IOLM w6

and should look like the image to the right. o
6. AOI Installation into the Logix Designer software i Banner_|OL_Port_v6

4 = Data Types

complete.

15
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5032 AOI Configuration

1. Addthe “Banner_IOLM_Param_A2_ v6” AOI to your ladder logic program. For each of the question
marks shown in the instructions we need to create and link a new tag. The AOl includes a new type of
User Defined Tag (UDT): a custom array of tags meant specifically for this AOI.

Banner |IOLM_Param_ A2 v6
Banner IOLM_Param_AZ2 ?
Message Read ?
Message Write ?
IOLM ?
ISDU_Path ?
Port0 ?
??
Port1 ?
??
Port2 ?
??
Port3 ?
??
Port4 ?
??
Port5 ?
??
Port6 ?
??
Port7 ?
??

2. Inthe AOQI, right-click on the question mark on the line labeled “Banner_IOLM_Param_A2_ v6”. Click New
Tag. In this example, we’ll use the name “IOLM1_Status”. The example naming convention accounts for
this being the #1 10-Link Master in our program. More masters could be named IOLM2, IOLM3, etc.

3. Now we set up the Messages used to read and write to devices connected to this I10-Link Master. Right
click on the question mark for the “Message_Read” line in the AOI and choose New Tag. In this example
we’ll use the tag name “IOLM1_Read”. Click Create.

Do the same for the “Message_Write” line in the AOI. In this example “IOLM1_Write” is used.

16
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4.

10.

11.

Now create a new tag array for the “IOLink” line in the AOI. Here we used the name “IOLM1”. The tags
created here will serve as linkages between the 10-Link Master AOI and the connected Banner device
AOI(s). This group of tags also controls the flow of information to and from the master, ensuring that all
sensors get a chance to read and write in an orderly fashion.

Create a new tag for the “ISDU_Path” line. This creates an array which stores the path for the controller
to take to access the ISDU operation for the 5032 |0-Link Master. Can also import the tag via a rung
import.

Enter either a 0 or 1 into Port0 to Port7. If the port has a Banner I0-Link Device connected to the Port
then use a 1; otherwise, set it to a 0.

Now configure “Message_Read”, setting up the Explicit Message that will handle half of the
communications between the PLC and the I0-Link Master. Click on the “...” button at the far right of the
“Message_Read” line.

In the Message Configuration window, keep the Message Type “CIP Generic” and the Service Type
“Custom”. Enter a Service Code of 32.

Type:
Service

32 Hex) Class: |0 Hex
Code: (Hex) (Hex)
Instance: | 0 Attribute: | 0 (Hex)

Set the Source Length to 0.
For Destination Element, select “IOLM1.Message_Destination_Data”.

Name =al|Data Type

4 |0OLM1 Banner_|OLM_v6
b I0LM1 Message Source Data SINT[260]
P IOLM1 Message Destination Data  SINT[260]

Now click on the Communication tab, then click the Browse button.

17
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12. Select the 10-Link Master and then one of the 10-Link Devices attached to the unit, then click OK again to
close the Message Configuration window.

| M| Message Path Browser X
| Path: m ’
Q4X_00 J
1
\ |

£ #8 5069 Backplane A
- ff& [0] 5069-L310ER Test5069
[1] 5069-1B16/A Input]

=

—-&5 Al, Ethernet

B 5069-L310ER Test5069

= 5032-810LM12M12LDR/A IOLM1
=&y 10-Link

@ 12Q4X (262145) Q4X_06
=-&s A2, Ethernet

44444 £E 5069-L310ER Test5069

OK Cancel Help

13. Now configure “Message_Write”, setting up the Explicit Message that will handle the other half of the
communications between the PLC and the I0-Link Master. Click on the “...” button at the far right of the
“Message_Write” line.

14. In the Message Configuration window, keep the Message Type “CIP Generic” and the Service Type
“Custom”. Enter a Service Code of 33.

15. For the Source Element field, select “IOLM1.Message_Source_Data”.

Name =2|| Data Type

4 [OLMA Banner |10LM vE
b 1OLM1.Message Source Data SINTI260]
b IOLM1 Message Destination Data  SINT[260]

16. Now click on the Communication tab, then click the Browse button.

18
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17. Select the 10-Link Master and then a device attached to the master. Then click OK again to close the
Message Configuration window.

| 7 Message Path Browser X
RV 04X_00)
Q4X_00
| 9 5069 Backplane A

{8 [0] 5069-L310ER Test5069
8 [115069-1B16/A Input
‘. [2]5069-0B16/B Output2
=& Al, Ethernet
-.f@ 5069-L310ER Test5069
= f 5032-810LM12M12LDR/A IOLM1
=€ 10-Link
- W 0Q4X (262145) Q4X_00
LW 12 Q4X (262145) Q4X_06
=-@s A2, Ethernet
...f8 5069-L310ER Test5069

OK Cancel Help

18. The last step is to select the Connected option. A check mark will appear for both Connected and Cache
Connections. These are necessary to ensure the write commands work correctly to the 5032. If these are
not selected if a Write operation is done an error will occur.

Configuration* Communication® Tag

o Path: Q4X_00 Browse...
Q4X_00
Broadcast

Communication Method

cIP DH+  Channe A 9 -
CIP With SRS 0 - 0 2
Source ID - =

Connected Cache Connections * (] Large Connection

19. Press OK to finalize the changes.
20. Now it is necessary to generate the ISDU IP Paths the PLC needs for the read and write commands. The

5032 requires this information to correctly navigate to the various ports on the 5032. When the
communication path was selected in step 17 that was to link to one port of the |0-Link. Since accessing
all the ports is important for most applications these paths need to be figured out.

21. Got to the Controller Tags and look for the IOLM1_Read tags (or the tag you created for Step 6).
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22. Expand the tag and look for the Path tag. The path shown here is the path that the PLC needs to use to
access the port and channel on the |0-Link Master. In this example a 5069 PLC was being used. The

192.168.0.49 is the ip address for the 10-Link Master. The $00 at the end is the channel address (Port 0
Channel 0 in this case) to be accessed. Everything else is based on the PLC being used. It is best to copy

23.
24.

25.

this

string.

» IOLM1_Read.Path

'$13%8p192.168.0.49504500°

After copying the string go to the ISDU_Path tag created in Step 5.

If more than 1 port is going to be used copy that string into the required sections of the array. Then
modify the array numbers that represent the port/channel that has an I0-Link Device plug into it. The
example will show all 8 ports being used.

Sm 0 o0 T

Port 0 Channel 0 uses $00
Port 1 Channel 2 uses $02
Port 2 Channel 4 uses $04
Port 3 Channel 6 uses $06
Port 4 Channel 8 uses $08

Port 5 Channel 10 uses S| (lower case L).

Port 6 Channel 12 uses $p

Port 7 Channel 14 uses SOE

The completed array should look like the image below. Remember only the ports that have 10-Link
devices plugged into them need the path.

b

4

4 Path1

Path1[0]
Path1[1]
Path1[2]
Path1[3]
Path1[4]
Path1[5]
Path1[6]
Path1[7]

{.}

'$13$p192.168.0.49504500’
'$13%p192.168.0.49504502'
'$13$p192.168.0.49504304'
'$13$p192.168.0.49504506'
'$13$p192.168.0.49504508'

'$13$p192.168.0.4950481"
'$13$p192.168.0.49504%p’

'$13$p192.168.0.4950430E’
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26. Setup of the |0-Link 5032 AQOI is complete at this point. It will need a Banner 10-Link Device AOI to work
properly, however.

Banner IOLM_Param A2 vb6

Banner IOLM_Param_AZ2... I10LM1_Status
Message Read IOLM1_Read
Message Write IOLM1_Write
IOLM [OLM1
ISDU_Path IOLM1_Path
PortQ 1
Port1 0
Port2 0
Port3 0
Port4 0
Ports 0
PortG 0
Port7 0

27. AOI configuration complete.
28. Go to the Import Device Data and Rule Set for Banner IOL Parameter AOI section to complete setup.

21



October 23,2026 Banner 10-Link Master Add-On Instruction Guide, v6
4, Balluff I0-Link Master Setup
Ensure that the Balluff I0-Link Master connection has been created in Studio 5000 before proceeding.

Balluff AOI Installation

1. Open a project.
2. Inthe Controller Organizer window, right-click on the Add-On Instruction folder. Select the Import Add-
On Instruction option.

J Log=Dmigres - L7

Fe Lot view Sewen

ey
LI TN '3‘ T =5 Controller L71_Wireless_AOL_Test
Controller Tags

[ Controller Fault Handler
... Power-Up Handler

=55 Tasks

E@ MainTask

L8 MainProgram

> {3 Unscheduled Programs
-5 Motion Groups

LEF Ungrouped Axes
- (4 MNewAdd-Onl
()55 Data Types ew Add-On Instruction...

O User-Defined | Import Add-On Instruction...

Y ey e eorw e ¥ e

[pBed weis

Ly Strings
%Mdi}n_neﬁ % Cut Ctrl+X
-0, Predefined oy ikt
.53 Module-Defirf 2 Paste Ctrl+V
..[[7 Trends Paste With Configuration...  Ctrl+5Shift+V

.7, Logical Model
=3 1/0 Configuration Gant '

E|- 1756 Backplane, 1756-A4
L..f{0 [0]1756-L71 L71_Wireless_AOI Test

3. Navigate to the correct file location and select the AOI 4 = Add-On Instructions
to be installed. In this example the
“Banner_IOLM_Param_B_v6_AOI.L5X” file will be b & Banner [OLM Param B v6
selected. Click the Open button. 4

4. The Import Configuration window will pop up. The =« Data TYPES
default selection will create all the necessary items for 4w User-Defined
the AOI. Click the OK button to complete the import

: Banner |[OLM_EL vb

process.
5. The AOl is added to the Controller Organizer window
: Banner [OLM v6
: Banner |OL Port v6

o=
=)

o=
=)

and should look like the image shown.
6. AOl installation into the Logix Designer software

o=
=)

complete.
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Balluff AOI Configuration

1. Addthe “Banner_IOLM_Param_B_v6” AOI to your ladder logic program. For each of the question marks
shown in the instruction we need to create and link a new tag array. The AOl includes a new type of
User Defined Tag (UDT): a custom array of tags meant specifically for this AOI.

Banner_IOLM_Param_B_v6
Banner_IOLM_Param_B_ ?
Message ?
IOLM ?
Port1 ?
7?
Port2 ?
7
Port3 ?
7
Port4 ?
7?
Ports ?
7
Port6 ?
7?
Port7 ?
7
Port8 ?
7

2. Inthe AOQI, right-click on the question mark on the line labeled “Banner_IOLM_Param_B_v6”. Click New
Tag. In this example, we’ll use the name “IOLM1_Status”. The example naming convention accounts for
this being the #1 10-Link Master in our program. More masters could be named IOLM2, IOLM3, etc.

3. Now set up the Message command used to read and write to devices connected to this 10-Link Master.
Right click on the question mark for Message line in the AOI and choose New Tag. In this example we’ll
use the tag name IOLM1_Message. Click Create.

4. Now create a new tag array for the “IOLM” line in the AOI. Here we used the name “IOLM1”. The tags
created here will serve as linkages between the |0-Link Master AOI and the connected Banner device
AOI(s). This group of tags also controls the flow of information to and from the master, ensuring that all
sensors get a chance to read and write in an orderly fashion.

5. Now configure “IOLM1_Message”, setting up the Explicit Message that will handle half of the
communications between the PLC and the I0-Link Master. Click on the “...” button at the far right of the
“Message” line.
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6. Inthe Message Configuration window, keep the Message Type “CIP Generic” and the Service Type
“Custom”. Enter Service Code 32.

| Message Configuration - IOLM1_Message X

| Configuration® Communication Tag

Message Type: CIP Generic v ‘
Service  Custom ~ Source Element: ‘ ~
Type:
Source Length: 1 : (Bytes)
Service .
Code: L (Hex) * Clesss: | 0 (Hex) Destination ‘ w
. Element:
Instance: Attribute: Hex
0 U_ =Y New Tag...
JEnable J Enable Waiting O Start “Done Done Length: 0
< Error Code: Extended Error Code: (] Timed Out ¢
Error Path:

| Emor Text:

Cancel Apply Help )

7. Forthe Source Element field, select “IOLM1.Message_Source_Data”.

Name =zl| Data Type

4 |OLM1 Banner |OLM vE
b 1I0LM1.Message Source Data SINT[260]
b IOLM1.Message Destination Data  SINT[260]

8. For Destination Element, select “IOLM1.Message_Destination_Data”.

Name ==l|Data Type

4 |OLM1 Banner |IOLM_v6
¥ IOLM1 Message Source Data SINT[260]
F IOLM1.Message Destination Data  SINT[260]
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9. Now click on the Communication tab, then click the Browse button.
10. Select the 10-Link Master, then click OK to close the Message Path Browser window, then click OK again
to close the Message Configuration window.

B | Message Path Browser *

Path: |[IOLM1
IOLM1

=)+ %! /O Configuration
=89 1756 Backplane, 1756-A4
.. [ [0] 1756-L71 Test
= f [1] 1756-ENBT/A Ethernet
' BEEE Ethernet
I S
... f] 1756-ENBT/A Ethemet
-0 [211756-0A8 0
i ] [3]1756-1A8D IN

11. Port 1 Through 8 tells the AOI which ports are controlled. Set the Port value to 1 if controlled and 0 if not
controlled. In this example, port 1 will be the only port controlled.
12. The completed AOI should look like the below image.

Banner |IOLM_Param B v6

Banner |OLM_Param_B_... I0OLM1_Status
Message IOLM1_Message
IOLM IOLM1
Port1 1
Port2 0
Port3 0
Paort4 0
Ports 0
Port6 0
Port7 0
Port8 0

13. AOI configuration complete.
14. Go to the Import Device Data and Rule Set for Banner IOL Parameter AOI section to complete setup.
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5. IFM I0-Link Master Setup
Ensure that the IFM I0-Link Master connection has been created in Studio 5000 before proceeding.

IFM AOI Installation

1. Open a project.
2. Inthe Controller Organizer window, right-click on the Add-On Instruction folder. Select the Import Add-
On Instruction option.

J Log=Dmigres - L7

Fe Lot view Sewen

e
- AAR [N VB RE | o
-E

=5 Controller L71_Wireless_AOL_Test
A Controller Tags

ey e T e [ Controller Fault Handler
... Power-Up Handler
=55 Tasks

E@ MainTask

L8 MainProgram

> {3 Unscheduled Programs
-5 Motion Groups

:.-[[3 Ungrouped Axes

=
[} 5 Data Types (4 MNew Add-On Instruction...

O User-Defined | Import Add-On Instruction...

[pBed weis

% it::_ggn_n il 0 Cut Cirl+X
(i3-03, Predefined Copy Crl+C
.0, Module-Defin [ Paste Ctrl+V
..[[7 Trends Paste With Configuration...  Ctrl+5Shift+V
.7, Logical Model
Print 2

=3 /0 Configuratior

5891756 Backplane, 1756-A4
.. [ [0]1756-LT1 L71_Wireless_AOL Test

3. Navigate to the correct file location and select the AOI to 4 = Add-On Instructions
be installed. In this example the
“Banner_IOLM_Param_|_v6_AOL.L5X” file will be selected. b & Banner_IOLM_Param_|_v6
Click the Open button. 4 = Data T}prS
4. The Import Configuration window will pop up. The default
selection will create all the necessary items for the AOL. 4 i User-Defined
Click the OK button to complete the import process. A
5. The AOl is added to the Controller Organizer window and % Banner_IOLM_EL v6
should look like the image shown. m Banner_|[OLM v
6. AOl installation into the Logix Designer software complete.
i Banner |OL Port v6
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IFM AOI Configuration

1. Add the “Banner_IOLM_Param_|_v6” AOI to your ladder logic program. For each of the question marks
shown in the instruction we need to create and link a new tag array. The AOl includes a new type of
User Defined Tag (UDT): a custom array of tags meant specifically for this AOI.

Banner |IOLM_Param | v6
Banner IOLM_Param | ?
Message Read ?
Message_Write ?
IOLM ?
Port1 ?
77
Port2 ?
??
Port3 ?
77
Port4 7
??
Port5 ?
77
Port6 ?
??
Port7 ?
77
Port8 ?
??

2. Inthe AOI, right-click on the question mark on the line labeled “Banner_IOLM_Param_|_v6”. Click New
Tag. In this example, we’ll use the name “IOLM1_Status”. The example naming convention accounts for
this being the #1 10-Link Master in our program. More masters could be named IOLM2, IOLM3, etc.

3. Now set up the Messages used to read and write to devices connected to this 10-Link Master. Right click
on the question mark for Message Read line in the AOI and choose New Tag. In this example we’ll use
the tag name IOLM1_Read. Click Create.

4. Do the same for the Message_Write line in the AOL.

5. Now create a new tag array for the “IOLM” line in the AOI. Here we used the name “IOLM1”. The tags
created here will serve as linkages between the 10-Link Master AOI and the connected Banner device
AOI(s). This group of tags also controls the flow of information to and from the master, ensuring that all
sensors get a chance to read and write in an orderly fashion.

6. Now configure “IOLM1_Read”, setting up the Explicit Message that will handle half of the
communications between the PLC and the I0-Link Master. Click on the “...” button at the far right of the
“Message_Read” line.
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7. Inthe Message Configuration window, keep the Message Type “CIP Generic” and the Service Type
“Custom”. Enter Service Code 4b.

| Message Configuration - IOLM1_Read X

| Configuration* Communication Tag

Message Type: CIP Generic ~ |
Service  Custom ~ Source Element: | v
Type:
Source Length: 1 > (Bytes)
Service .
Code: L (Hex) Class: | 0 (Hex) Destination | ~
. - . Element:

Instance: 0 Attribute: 0 (Hex) New Tag...

U Enable © Enable Waiting G Start U Done Done Length: 0

2 Error Code: Extended Error Code: [ Timed Out *

| Emor Path:

Error Text:

Cancel Apply Help

L

8. Forthe Source Element field, select “IOLM1.Message_Source_Data”.

Name =zl| Data Type

4 |OLM1 Banner |OLM vE
b 1OLM1.Message Source Data SINTI[260]
b IOLM1.Message Destination Data  SINT[260]

9. For Destination Element, select “IOLM1.Message_Destination_Data”.

Name ==l|Data Type

4 |OLM1 Banner |IOLM_v6
b IOLM1 Message Source Data SINT[260]
b IOLM1.Message Destination Data  SINT[260]
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10. Now click on the Communication tab, then click the Browse button.

Message Configuration - IOLM1_Read X

Configuration” Communication Tag

Broadcast

Communication Method

cIP DH+ A 0 =
CIP With 0 - 0 =
Source ID =
[ connected Cache Connections - Large Connection
‘JEnable J Enable Waiting 2 Start O Done Done Length: 0
U Emor Code Extended Error Code [JTimed out *
Error Path:
Error Text

Cancel Apply Help

11. Select the 10-Link Master, then click OK to close the Message Path Browser window, then click OK again
to close the Message Configuration window.

B | Message Path Browser *

Path: [IOLM1
I0LM1

B 1/0 Configuration
[ 1756 Backplane, 1756-A4
. [B [0] 1756-L71 Test
(- (11 1756-ENBT/A Ethernet
' =35 Ethemet
-
] 1756-ENBT/A Ethernet
8 [211756-0A8 O
] [3]1756-1A8D IN

12. Now configure “Message_Write”, setting up the Explicit Message that will handle the other half of the
communications between the PLC and the I0-Link Master. Click on the “...” button at the far right of the
“Message_Write” line.
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13. In the Message Configuration window, keep the Message Type “CIP Generic” and the Service Type

“Custom”. Enter a Service Code of 4c.

Banner 10-Link Master Add-On Instruction Guide, v6

Message Configuration - IOLM1_Write x

Configuration®  Communication Tag

Message Type: CIP Generic ~

Type:

Source Length: 1 = (Bytes)
Service .
Pl (o9 Ciass: [0 ] (49 pesyntion
. y . Element:

Instance: El Altribute: El (Hex) New Tag...
Enable O Enable Waiting 2 Start 2 Done Done Length: 0
I Error Code: Extended Error Code [] Timed Out *
Error Path:
Errar Text:

Cancel Apply Help

14. For the Source Element field, select “IOLM1.Message_Source_Data”.

Name =zl| Data Type

4 [OLM1 Banner |OLM vE
b 10LM1 Message Source Data SINT[260]
b IOLM1 Message Destination Data  SINT[260]

15. For Destination Element, select “IOLM1.Message_Destination_Data”.

Name ==l|Data Type

4 |0OLM1 Banner |IOLM_v6
b 10OLM1 Message Source Data SINT[260]
P 10LIM1 . Message Destination Data  SINT[260]
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16. Now click on the Communication tab, then click the Browse button.

Message Configuration - IOLM1_Write b4

Configuration* Communication Tag

@ Path: “ Browse

Broadcast

Communication Method

CIP DH+  Channel: Y Diestination Link: 0 =
CIP With Source Link: |0 = Destination Mode 0 = | (Octal)
Source ID
[connected Cache Connections - Large Connection
‘JEnable O Enable Waiting O Start U Done Done Length: 0
D Error Code: Extended Error Code: [ Timed Out *
Error Path:
Error Text

Cancel Apply Help

17. Select the 10-Link Master, then click OK to close the Message Path Browser window, then click OK again
to close the Message Configuration window.

B | Message Path Browser s
Path: [lOLM1
10LM1

== IO Configuration
(=B 1756 Backplane. 1756-A4
- [@ [0] 1756-L71 Test
= B [1]1756-ENBT/A Ethemet
! =-&s Ethernet
e AL1122 10LM1
L e Bl 1756-ENBT/A Ethemet
8 [211756-0A8 0
o [3] 1756-1A8D IN
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18. Port 1 Through 8 tells the AOI which ports are controlled. Set the Port value to 1 if controlled and 0 if not
controlled. In this example, port 1 will be the only port controlled.
19. The completed AOI should look like the below image.

Banner IOLM_Param _| v6

Banner IOLM_Param | . I0LM1_Status
Message Read IOLM1_Read
Message Write IOLM1_Write
IOLM IOLM1
Port1 1
Port2 0
Port3 0
Portd 0
Portb 0
Portt 0
Port7 0
Port8 0

20. AOI configuration complete.
21. Go to the Import Device Data and Rule Set for Banner IOL Parameter AOI section to complete setup.
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6. Lumberg LioN-X I0-Link Master Setup

Ensure that the Lumberg LioN-X 10-Link Master (0980 XSL 3912-121-007D-00F was used for this setup)
connection has been created in Studio 5000 before proceeding.

Lumber Lion-X AOI Installation

1. Open a project.

2. Inthe Controller Organizer window, right-click on the Add-On Instruction folder. Select the Import Add-

On Instruction option.

ey
- PAR N VE RA | s

Y =y ew e o

[pBed wexs

oller L71_Wireless_AOI_Test
Controller Tags

Controller Fault Handler

[ Power-Up Handler

=53 Tasks

B@ MainTask

Ci MainProgram
Unscheduled Pregrams
=125 Motion Groups

L Em Ungrouped Axes

&=
* 25 Data Types (2 MNew Add-On Instruction...
{3 User-Defined || Import Add-On Instruction...
Swings |y e Ctrl+X
Add-On-Defi
Predefined Copy Ctrl+C
[ Module-Defir [ Paste Ctrl+V
..[27 Trends Paste With Configuration...  Ctrl+Shift+V

.7, Logical Model
=3 /0 Configuratior ot '

B- 1756 Backplane, 1756-A4
L..f{0 [0]1756-L71 L71_Wireless_AOI Test

3. Navigate to the correct file location and select the AOI to 4 o Add-On Instructions

be installed. In this example the
“Banner_IOLM_Param_L_v6_AOI.L5X” file will be
selected. Click the Open button.

4. The Import Configuration window will pop up. The default
selection will create all the necessary items for the AOL.

Click the OK button to complete the import process.

5. The AOl is added to the Controller Organizer window and

should look like the image shown.
6. AOl installation into the Logix Designer software
complete.
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Lumberg LioN-X AOI Configuration

1. Addthe “Banner_IOLM_Param_L_v6” AOI to your ladder logic program. For each of the question marks
shown in the instruction we need to create and link a new tag array. The AOl includes a new type of
User Defined Tag (UDT): a custom array of tags meant specifically for this AOI.

Banner IOLM_Param L v6
Banner |OLM_Param L _ ?
Message Read ?
Message Write ?
IOLM ?
Port1 ?
7
Port2 ?
??
Port3 ?
7
Port4 7
??
Port5 ?
7
Port6 ?
??
Port7 ?
7
Port8 ?
??

2. Inthe AOI, right-click on the question mark on the line labeled “Banner_IOLM_Param_L_v6”. Click New
Tag. In this example, we’ll use the name “IOLM1_Status”. The example naming convention accounts for
this being the #1 10-Link Master in our program. More masters could be named IOLM2, IOLM3, etc.

3. Now set up the Messages used to read and write to devices connected to this 10-Link Master. Right click
on the question mark for Message Read line in the AOI and choose New Tag. In this example we’ll use
the tag name IOLM1_Read. Click Create.

4. Do the same for the Message_Write line in the AOL.

5. Now create a new tag array for the “IOLM” line in the AOI. Here we used the name “IOLM1”. The tags
created here will serve as linkages between the 10-Link Master AOI and the connected Banner device
AOI(s). This group of tags also controls the flow of information to and from the master, ensuring that all
sensors get a chance to read and write in an orderly fashion.

6. Now configure “IOLM1_Read”, setting up the Explicit Message that will handle half of the
communications between the PLC and the I0-Link Master. Click on the “...” button at the far right of the
“Message_Read” line.
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7. Inthe Message Configuration window, keep the Message Type “CIP Generic” and the Service Type
“Custom”. Enter Service Code 4b. Class, Instance, and Attribute are handled by the AOI.

5 —

Message Configuration - IOLM1_Read

Configuration® Communication* Tag
|

Message Type: CIP Generic ~ |
Service  Custom w Source Flement: ‘ essage_Source_Data ‘
Type:
Source Length: 1 = (Bytes)
Service .
Code: 4b GEl G g (Hex) Destination ‘ ge_Destination_Data . ‘
. Element:
Inst E Attribute: H
nstance: 0 ribute: 0 (Hex) T
OEnable 2 Enable Waiting O Start 9 Done Done Length- 0
2 Error Code: Extended Error Code: (] Timed Out *
Error Path:
Error Text:

Cancel Apply Help

8. Forthe Source Element field, select “IOLM1.Message_Source_Data”.

Name ==l|Data Type

4 10LMT Banner 1OLM v&
b 10LM1 Message Source Data SINTI260]
¥ IOLM1.Message Destination Data  SINT[260]

9. For Destination Element, select “IOLM1.Message_Destination_Data”.

Name =al|Data Type

4 |OLM1 Banner |IOLM_v6
b IOLM1 Message Source Data SINT[260]
b IOLM1.Messaage Destination Data  SINT[260]
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10. Now click on the Communication tab, then click the Browse button.
11. Select the I0-Link Master, then click OK to close the Message Path Browser window, then click OK again
to close the Message Configuration window.

B | Message Path Browser
|
| Path: 1oLM1
IOLM1

[=-=! 10 Configuration
19 1756 Backplane, 1756-A4
- [ [0] 1756-L71 Test
| =8 [1] 1756-ENBT/A Ethernet
=85 Ethernet
i 1756-ENBT/A Ethernet
- [2]1756-0A8 O
fl [3] 1756-1A8D IN

OK Cancel Help

12. Now configure “Message_Write”, setting up the Explicit Message that will handle the other half of the
communications between the PLC and the I0-Link Master. Click on the “...” button at the far right of the
“Message_Write” line.

13. In the Message Configuration window, keep the Message Type “CIP Generic” and the Service Type
“Custom”. Enter a Service Code of 4c. Class, Instance, and Attribute are handled by the AOI.

| Message Configuration - IOL} /
| |

Configuration® Communication Tag

Message Type: CIP Generic ~
Service  Custom v Source Element: essage_Source_Data
Type:
a
oo Source Length: 1 = (Bytes)
ervice .
Code: 4| b=y @ o | (Hex) Destination ge_Destination_Data .
q Element:
Inst: B Attribute: H;
nstance: 0 ribute: 0 (Hex) New Tag...
< Enable U Enable Waiting © Start < Done Done Length: 0
2 Error Code: Extended Error Code: C] Timed Out *
Error Path
| Error Text
OK Cancel Apply Help
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14. For the Source Element field, select “IOLM1.Message_Source_Data”.

Name ==l|Data Type

4 JOLMA1 Banner 10LM vE
P IOLM1.Message Source Data SINTI260]
b IOLM1 Message Destination Data  SINT[260]

15. For Destination Element, select “IOLM1.Message_Destination_Data”.

Name =al|Data Type

4 |0OLM1 Banner_|OLM_v6
b I0LM1 Message Source Data SINT[260]
P IOLM1 Message Destination Data  SINT[260]

16. Now click on the Communication tab, then click

the Browse button.

Message Configuration - [OLM1_Write

Configuration* Communication Tag

@ Path: “

Broadcast

Communication Method
CIP DH+

CIP With
Source ID

a
-

DConnected Cache Connections -

‘JEnable O Enable Waiting 0 Start O Done

JError Code: Extended Error Code:
Error Path:

Error Text

Cancel

Done Length: 0

[ ITimedQut +

X

Browse...

1 4

Large Connection

Apply Help
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17. Select the 10-Link Master, then click OK to close the Message Path Browser window, then click OK again
to close the Message Configuration window.

B | Message Path Browser X
|
| Path: IOLM1
10LM1

[=-=1 1/O Configuration
=3 1756 Backplane, 1756-A4
[ [0] 1756-L71 Test
| -8 [1] 1756-ENBTIA Ethernet
[+ Ethemet
L
-1l 1756-ENBT/A Ethernet
8 [211756-0A8 0
. [3] 1756-1A8D IN

OK Cancel Help

18. Port 1 Through 8 tells the AOI which ports are controlled. Set the Port value to 1 if controlled and 0 if not
controlled. In this example, port 1 will be the only port controlled.
19. The completed AOI should look like the below image.

Banner IOLM_Param L v6

Banner |OLM_Param L_... IOLM1_Status
Message Read IOLM1_Read
Message Write IOLM1_Write
1OLM [OLMA1
Port1 1
Paort2 0
Port3 0
Portd 0
Ports 0
Port6 0
Port7 0
Port8 0

20. AOI configuration complete.
21. Go to the Import Device Data and Rule Set for Banner IOL Parameter AOI section to complete setup.
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7. Murr I0-Link Master Setup
Ensure that the Murr |0-Link Master connection has been created in Studio 5000 before proceeding.

Murr AOI Installation

1. Open a project.
2. Inthe Controller Organizer window, right-click on the Add-On Instruction folder. Select the Import Add-
On Instruction option.

=-E5] Controller L71_Wireless_AOL_Test

i..[i] Controller Tags

[ Controller Fault Handler

... Power-Up Handler

-5 Tasks

E@ MainTask

Ci MainProgram

) {3 Unscheduled Programs
-5 Motion Groups

L Em Ungrouped Axes

=
[} 5 Data Types (4 MNew Add-On Instruction...

[} User-Defined | Import Add-On Instruction...

[pBed wexs

Pl Stings Cut Chrle X
[T, Add-On-Defi :
(2-C3, Predefined oy Bt
.0, Module-Defin [ Paste Ctrl+V
[0 Trends Paste With Configurstion...  Ctrl+Shift+V/

.7, Logical Model
=3 /0 Configuratior ot '

E|- 1756 Backplane, 1756-A4
L..f{0 [0]1756-L71 L71_Wireless_AOI Test

3. Navigate to the correct file location and select the AOl |4 - Add-On Instructions
to be installed. In this example the
“Banner_IOLM_Param_M_v6_AOL.L5X” file will be > & Banner_IOLM_Param_M _v6
selected. Click the Open button. 4 < Data Types
4. The Import Configuration window will pop up. The . .
default selection will create all the necessary items for 4 iz User-Defined
the AOI. Click the OK button to complete the import = Banner IOLM EL v6
process. - -
5. The AOl is added to the Controller Organizer window e Banner_|OLM_v6
and should look like the image shown. = Banner 10L Port v6
6. AOl installation into the Logix Designer software = = =
complete.
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Murr AOI Configuration

1. Add the “Banner_IOLM_Param_M_v6” AQI to your ladder logic program. For each of the question marks
shown in the instruction we need to create and link a new tag array. The AOl includes a new type of
User Defined Tag (UDT): a custom array of tags meant specifically for this AOI.

Banner IOLM_Param_ M v6
Banner IOLM_Param M ?
Message Read ?
Message Write ?
IOLM ?
Type ?
7
Port1 ?
??
Port2 ?
7
Port3 ?
??
Port4 ?
7
Ports ?
??
Portt ?
7
Port7 ?
??
Portd ?
7?7

2. Inthe AOQI, right-click on the question mark on the line labeled “Banner_IOLM_Param_M_v6”. Click New
Tag. In this example, we’ll use the name “IOLM1_Status”. The example naming convention accounts for
this being the #1 10-Link Master in our program. More masters could be named IOLM2, IOLM3, etc.

3. Now set up the Messages used to read and write to devices connected to this 10-Link Master. Right click
on the question mark for Message Read line in the AOI and choose New Tag. In this example we’ll use
the tag name IOLM1_Read. Click Create.

4. Do the same for the Message_Write line in the AOI.

5. Now create a new tag array for the “IOLM” line in the AOI. Here we used the name “IOLM1”. The tags
created here will serve as linkages between the |0-Link Master AOI and the connected Banner device
AOI(s). This group of tags also controls the flow of information to and from the master, ensuring that all
sensors get a chance to read and write in an orderly fashion.

6. The Murr 10-Link Masters follow two separate |0-Link ISUD formats.

a. Murr Impact67 E DIO 12 DIO4/IOL4 4P (Art.-No. 55144) uses 16#80 for CIP_Class, a value of 1 for
CIP_Instance, and port number for the CIP_Attribute. A value of 0 in the Type parameter for the
AOI configures the AOI for this data format.

b. Murr Impact67 Pro E DIO8 I0OL8 M12L 5P (Art.-No. 54631) uses 16#83 for CIP_Class and port
number for the CIP_Instance. A value of 1 in the Type parameter for the AOI configures the AOI
for this data format.

40



October 23, 2026 Banner 10-Link Master Add-On Instruction Guide, v6

Now configure “IOLM1_Read”, setting up the Explicit Message that will handle half of the
communications between the PLC and the I0-Link Master. Click on the “...” button at the far right of the

“Message_Read” line.

7.

8. Inthe Message Configuration window, keep the Message Type “CIP Generic” and the Service Type
“Custom”. Enter Service Code 4b.
Message Configuration - IOLM1_Read s
Configuration® Communication Tag
Message Type: CIP Generic w
Type:
Source Length: 1 = (Bytes)
Code: () Casst [0 ] (400 petgion
- Element:
Instance: EI Attribute: EI (Hex) News Tag..
‘JEnable 2 Enable Waiting 2 Start D Done Done Length: 0
JEmor Code: Extended Error Code: [JTimed Out *
Error Path:
Error Text:
Cancel Apply Help
9. For the Source Element field, select “IOLM1.Message_Source_Data”.
Name ==l|Data Type
4 |OLM1 Banner_|OLM_vE
P IOLM1.Message Source Data SINTI260]
b IOLM1.Message Destination Data  SINT[260]

10. For Destination Element, select “IOLM1.Message_Destination_Data”.

Name ==l|Data Type

4 [OLMA Banner |OLM_v6
# I0LM1 Message Source Data SINT[260]
F IOLM1.Message Destination Data  SINT[260]
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11. Now click on the Communication tab, then click the Browse button.

Message Configuration - IOLM1_Read X

Configuration” Communication Tag

Broadcast

Communication Method

cIP DH+ A 0 =
CIP With 0 - 0 =
Source ID =
[ connected Cache Connections - Large Connection
‘JEnable J Enable Waiting 2 Start O Done Done Length: 0
U Emor Code Extended Error Code [JTimed out *
Error Path:
Error Text

Cancel Apply Help

12. Select the 10-Link Master, then click OK to close the Message Path Browser window, then click OK again
to close the Message Configuration window.

B | Message Path Browser *

Path: [IOLM1
I0LM1

B 1/0 Configuration
[ 1756 Backplane, 1756-A4
. [B [0] 1756-L71 Test
(- (11 1756-ENBT/A Ethernet
' =35 Ethemet
-
] 1756-ENBT/A Ethernet
8 [211756-0A8 O
] [3]1756-1A8D IN

13. Now configure “Message_Write”, setting up the Explicit Message that will handle the other half of the
communications between the PLC and the I0-Link Master. Click on the “...” button at the far right of the
“Message_Write” line.
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14. In the Message Configuration window, keep the Message Type “CIP Generic” and the Service Type

“Custom”. Enter a Service Code of 4c.

Banner 10-Link Master Add-On Instruction Guide, v6

Message Configuration - IOLM1_Write x

Configuration®  Communication Tag

Message Type: CIP Generic ~

Type:

Source Length: 1 = (Bytes)
Service .
Pl (o9 Ciass: [0 ] (49 pesyntion
. y . Element:

Instance: El Altribute: El (Hex) New Tag...
Enable O Enable Waiting 2 Start 2 Done Done Length: 0
I Error Code: Extended Error Code [] Timed Out *
Error Path:
Errar Text:

Cancel Apply Help

15. For the Source Element field, select “IOLM1.M

essage_Source_Data”.

Name =zl| Data Type

4 10OLMA Banner 10LM vE
b IOLM1 Message Source Data SINTT260]
b IOLM1 Message Destination Data  SINT[260]

16. For Destination Element, select “IOLM1.Message_Destination_Data”.

Name =al|Data Type

4 |OLM1 Banner |IOLM_v6
b IOLM1 Message Source Data SINT[260]
P 10LM1.Message Destination Data  SINT[260]
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17. Now click on the Communication tab, then click the Browse button.

Message Configuration - IOLM1_Write b4

Configuration* Communication Tag

@ Path: “ Browse

Broadcast

Communication Method

CIP DH+  Channel: Y Diestination Link: 0 =
CIP With Source Link: |0 = Destination Mode 0 = | (Octal)
Source ID
[connected Cache Connections - Large Connection
‘JEnable O Enable Waiting O Start U Done Done Length: 0
D Error Code: Extended Error Code: [ Timed Out *
Error Path:
Error Text

Cancel Apply Help

18. Select the 10-Link Master, then click OK to close the Message Path Browser window, then click OK again
to close the Message Configuration window.

B | Message Path Browser s
Path: [lOLM1
10LM1

== IO Configuration
(=B 1756 Backplane. 1756-A4
- [@ [0] 1756-L71 Test
= B [1]1756-ENBT/A Ethemet
! =-&s Ethernet
e AL1122 10LM1
L e Bl 1756-ENBT/A Ethemet
8 [211756-0A8 0
o [3] 1756-1A8D IN
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19. Port 1 Through 8 tells the AOI which ports are controlled. Set the Port value to 1 if controlled and 0 if not
controlled. In this example, port 1 will be the only port controlled.
20. The completed AOI should look like the below image.

Banner IOLM_Param_M_v6

Banner IOLM_Param M_ .. 10LM1_Status
Message Read IOLM1_Read
Message Write IOLM1_Write
IOLM [OLM1
Type 0
Port1 1
Port2 0
Port3 0
Port4 0
Portd 0
Port6 0
Port/ 0
Port8 0

21. AOI configuration complete.
22. Go to the Import Device Data and Rule Set for Banner IOL Parameter AOI section to complete setup.
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8. Turck I0-Link Master Setup
Ensure that the Turck I0-Link Master connection has been created in Studio 5000 before proceeding.

Turck AOI Installation

1. Open a project.
2. Inthe Controller Organizer window, right-click on the Add-On Instruction folder. Select the Import Add-
On Instruction option.

J Log=Dmigres - L7

Fe Lot view Sewen

e
- AAR [N VB RE | o
-E

=5 Controller L71_Wireless_AOL_Test
A Controller Tags

ey e T e [ Controller Fault Handler
... Power-Up Handler
=55 Tasks

E@ MainTask

L8 MainProgram

> {3 Unscheduled Programs
-5 Motion Groups

:.-[[3 Ungrouped Axes

=
[} 5 Data Types (4 MNew Add-On Instruction...

O User-Defined | Import Add-On Instruction...

[pBed weis

% it::_ggn_n il 0 Cut Cirl+X
(i3-03, Predefined Copy Crl+C
.0, Module-Defin [ Paste Ctrl+V
..[[7 Trends Paste With Configuration...  Ctrl+5Shift+V
.7, Logical Model
Print 2

=3 /0 Configuratior

E|- 1756 Backplane, 1756-A4
L..f{0 [0]1756-L71 L71_Wireless_AOI Test

3. Navigate to the correct file location and select the AOlto |4 ! Add-On Instructions
be installed. In this example the
“Banner_|OLM_Param_T_v6_AOI.L5X” file will be b & Banner_IOLM_Param_T_v6
selected. Click the Open button. 4 = Data Types
4. The Import Configuration window will pop up. The - ]
default selection will create all the necessary items for the 4 ' User-Defined
AOQl. CI|c_k the OK button to complete the' |mpo'rt process. = Banner 10LM EL v6
5. The AOl is added to the Controller Organizer window and - - -
should look like the image shown. m Banner_|OLM v6
6. AOl installation into the Logix Desi ft
installation into the Logix Designer software m Banner 10L Port v6
complete. - - -

46



October 23, 2026 Banner 10-Link Master Add-On Instruction Guide, v6

Turck AOI Configuration

1. Add the “Banner_IOLM_Param_T_v6” AOI to your ladder logic program. For each of the question marks
shown in the instruction we need to create and link a new tag array. The AOl includes a new type of
User Defined Tag (UDT): a custom array of tags meant specifically for this AOI.

Banner IOLM_Param T v6
Banner IOLM_Param_T ?
Message Read ?
Message Write ?
IOLM ?
Port1 ?
77
Port2 ?
??
Port3 ?
77
Port4 7
??
Port5 ?
77
Port6 ?
??
Port7 ?
77
Port8 ?
??

2. Inthe AOI, right-click on the question mark on the line labeled “Banner_IOLM_Param_T_v6”. Click New
Tag. In this example, we’ll use the name “IOLM1_Status”. The example naming convention accounts for
this being the #1 10-Link Master in our program. More masters could be named IOLM2, IOLM3, etc.

3. Now set up the Messages used to read and write to devices connected to this 10-Link Master. Right click
on the question mark for Message Read line in the AOI and choose New Tag. In this example we’ll use
the tag name IOLM1_Read. Click Create.

4. Do the same for the Message_Write line in the AOL.

5. Now create a new tag array for the “IOLM” line in the AOI. Here we used the name “IOLM1”. The tags
created here will serve as linkages between the 10-Link Master AOI and the connected Banner device
AOI(s). This group of tags also controls the flow of information to and from the master, ensuring that all
sensors get a chance to read and write in an orderly fashion.

6. Now configure “Message_Read”, setting up the Explicit Message that will handle half of the
communications between the PLC and the I0-Link Master. Click on the “...” button at the far right of the
“Message_Read” line.
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7. Inthe Message Configuration window, keep the Message Type “CIP Generic” and the Service Type
“Custom”. Enter a Service Code of 4b.

Message Configuration - IOLM1_Read X

Configuration® Communication Tag

Message Type: CIP Generic ~
Service  Custom ~ | Source Element: | v |
Type:

Source Length: 1 = (Bytes)
Egr;é?e (Hex)  Class: El (Hex) Destination | ~ |
Instance: EI Attribute: EI (Hex) ~Element: New Tag

2 Enable “ Enable Waiting © Start “Done Done Length: 0
“ Error Code: Extended Error Code: []Timed Out *
Error Path:
Error Text:

Cancel Apply Help

8. Forthe Source Element field, select “IOLM1.Message_Source_Data”.

Name =zl| Data Type

4 |OLM1 Banner |OLM vE
b 1I0LM1.Message Source Data SINT[260]
b IOLM1.Message Destination Data  SINT[260]

9. For Destination Element, select “IOLM1.Message_Destination_Data”.

Name ==l|Data Type

4 |OLM1 Banner |IOLM_v6
¥ IOLM1 Message Source Data SINT[260]
F IOLM1.Message Destination Data  SINT[260]
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10. Now click on the Communication tab, then click the Browse button.

Message Configuration - IOLM1_Read X

Configuration* Communication Tag

(@) Path: “ Browse...

Broadcast

Communication Method

o =
cip DH+ A 0 -
CIP With 0 = 0 -
Source 1D ~
[ Connected Cache Connections ~ * Large Connection
JEnable JEnable Waiting 3 Start 2 Done Done Length 0
2 Error Code: Extended Error Code: []Timed Out *

Error Path:
Error Text:

Cancel Apply Help

11. Select the 10-Link Master, then click OK to close the Message Path Browser window, then click OK again
to close the Message Configuration window.

B | Message Path Browser K

Path |

[=-=1 1fO Configuration
e 1756 Backplane, 1756-A4

[ [0] 1756-L71 Test
B 3 [1] 1756-ENBT/A Ethernet
. )8k Ethemet
! B 6814082 10LM1
: fl 1756-ENBT/A Ethemet
8 [2]1756-0A8 0
- [3] 1756-1A8D IN

OK Cancel Help

12. Now configure “Message_Write”, setting up the Explicit Message that will handle the other half of the
communications between the PLC and the I0-Link Master. Click on the “...” button at the far right of the
“Message_Write” line.
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13. In the Message Configuration window, keep the Message Type “CIP Generic” and the Service Type
“Custom”. Enter a Service Code of 4c.

Message Configuration - [OLM1_Write X

Configuration™ Communication Tag

Message Type: CIP Generic ~
Service | Custom ~ Source Flement: | ~ |
Type:

Source Length: 1 = (Bytes)
gigéfe (Hex)  Class: EI (Hex) Destination | v|
Instance: EI Attribute: EI (Hex) Element: New Tag

“YEnable “J Enable Waiting J Start ““Done Done Length: 0
2 Error Code: Extended Error Code: [ Timed Out *
Error Path:
Error Text:

Cancel Apply Help

14. For the Source Element field, select “IOLM2.Message_Source_Data”.

Name =zl| Data Type

4 |[OLM1 Banner IOLM vE
b 1I0LM1.Message Source Data SINT[260]
b IOLM1.Message Destination Data  SINT[260]

15. For Destination Element, select “IOLM2.Message_Destination_Data”.

Name ==l |Data Type
4 |OLM1 Banner IOLM_v6
b IOLM1 Message Source Data SINT[260]

P IOLM1.Message Destination Data  SINT[260]
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16. Now click on the Communication tab, then click the Browse button.

Message Configuration - IOLM1_Write X
Configuration® Communication Tag
@) Palh: [ Browse...
Broadcast:
Communication Method
cIp DH-+ N 0 -
CIP With 0 - 0 =
Source ID b
[ ]Connected Cache Connections . Large Connection
U Enable © Enable Waiting O Start CDone Done Length: 0
 Error Code: Extended Error Code: [ Timed Out *
Error Path:
Error Text:
Cancel Apply Help

17. Select the 10-Link Master, then click OK to close the Message Path Browser window, then click OK again
to close the Message Configuration window.

B ' Message Path Browser X

Path: |[[&J40)

10LM1

1= /0 Configuration
== 1756 Backplane, 1756-A4

- B[0) 1756-L71 Test
=8 [1] 1756-ENBT/A Ethemet
| E+#s Ethernet
o
] fl 1756-ENBT/A Ethernet
8 [2)1756-0A8 0
- [3] 1756-1A8D IN

18. Port 1 Through 8 tells the AOI which ports are controlled. Set the Port value to 1 if controlled and 0 if not
controlled. In this example, port 1 will be the only port controlled.
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19. The completed AOI should look like the below image.

Banner IOLM_Param T v6

Banner |OLM_Param_T ... I0OLM1_Status
Message Read IOLM1_Read
Message Write IOLM1_Write
IOLM [OLM1
Port1 1
Port2 0
Port3 0
Port4 0
Port 0
Port6 0
Port/ 0
Port8 0

20. AOI configuration complete.
21. Go to the Import Device Data and Rule Set for Banner IOL Parameter AOI section to complete setup.
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9. Import Device Data and Rule Set for Banner I0OL Parameter AOI
This section describes how to import the User Defined Data Types in Logix Designer software.

1. Go to anopen ladder rung. Right click and select “Import Rungs...”. The Import rung window will appear.

ks

Delete Rung
Add Rung
Edit Rung

Import Rungs...
Export Rungs...

Edit Rung Comment

Del
Ctrl+R
Enter

Ctrl+D

2. Navigate to the correct file location and select the I0-Link Rules to be installed. Select the Banner device
required for your system. In this example the “Q4X_IOL_Rules_Import_v6.L5X” file will be selected.

Click the Open button.

g? Import Rung

*

Quick access

Desktop

m

Libraries

&

This PC

b

Network

Look in: |

Key Files

v

G 7@

Name

~

Banner_IOL_Parameter_AOLLSX
Q4X_I0L_Rules_Import.L5X
RI0C_4B21_IOL_Rules_Import.L5X
TL70Pro_IOL_Rules_Import.L5X

<

File name:

Files oftype:

Date modified

4/21/2023 12:42 PM
4/21/2023 12:38 PM
4/21/2023 12:55 PM
4/21/2023 12:38 PM

Type

Logix Desic
Logix Desic
Logix Desic
Logix Desic

Q4X_IOL_Rules_Import

Logix Designer XML Files (*.L5X)

| Open

Cancel

Help
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3. The Import Configuration window will pop up. The default selection will create all the necessary items

for the AOI. Click the OK button to complete the import process.

n Import Configuration - Q4X_IOL_Rules_Import.L5X

Find:

v‘ éﬁ '@t Find/Replace...

Find Within: Final Name

Import Content:

gram
& ] MainRoutine (Rungs)
References
< Tags
1% Data Types
@ Errors/Warnings

[

Ready

Preserve existing tag values in offline project

Configure Rung Properties
Imported
1
Rungs:
Operation: Create v | after Rung 1

@ References will be imported as
configured in the References folders
Routine Properties
Name: MainRoutine
Description:

Type: Ladder Diagram
In Program: 5 MainProgram

Help

4. Two Move blocks will now be added to the rung. This step imports the proper data for gathering the
Q4X Parameter data. Delete these two blocks. The import is only done to get the tags populated into the

system.
MOV MOV
Source 19 Source 0
Dest Q4X_IOL_Rules.Length Dest Q4X_10LM1_00.Command
19« D&

5. Controller Tags will now have two new entries. These tags will be required after the AOI has been
imported. Rename the tags for the system as needed. If there are multiple Q4X sensors in the system
copy the Q4X_I0OLM1_01 tag and rename the copied version for another entry. Repeat this process as
needed. Feel free to change the name for Q4X_IOLM1_01, so it follows any naming convention used.

b Q4X_I0OL_Rules
> Q4X_IOLM1_01

{.}
{.}

Banner_lOL_Rules_Array

Banner_IOL_Device
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4 =l Data Types

4 i User-Defined 6. T:e import added several User-Defined Data Types to
m - the system.
# Banner_lOL_Device_Index v6 7. Import operation into the Logix Designer software
% Banner |0OL Device Sublndex v6 complete.

101

m Banner |0OL Device v6

101

# Banner_|OL_Rules_Array v6

10

5 Banner_|OL_Rules_SettingsArray v6

10

% Banner_|OL Rules v6
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10. Install Banner IOL Parameter AOI
This section describes how to install the AOI in Logix Designer software.

1. Inthe Controller Organizer window, right-click on the Add-On Instruction folder. Select the Import Add-
On Instruction option.

=53 Controller L71_Wireless_AQI Test
.- Controller Tags

[sBed weis

i3 Controller Fault Handler
.23 Power-Up Handler
(=55 Tasks
: @ MainTask
B MainProgram
Unscheduled Programs
(=43 Motion Groups

{7 Ungrouped Axes
4
&, 5 Data Types [ New Add-On Instruction...
Cﬂ User-Defined |
; L Strings %
[, Add-On-Defir *
Cﬂ Predefined

Cﬂ Module-Defir (2
-2 Trends
Mg, Logical Madel
=3 1/0 Configuration
-89 1756 Backplane, 1756-44

L[ [011756-L71 L71 Wireless AL Test

Import Add-On Instruction. ..

Cut

Copy

Paste

Paste With Configuration...

Ctrl+X
Ctrl+C
Ctrl+V
Ctrl+Shift+V

Print 3

4 =l Add-On Instructions
b & Banner |IOL Parameter vb

2. Navigate to the correct file location and select the AOI
to be installed. In this example the
“Banner_lOL_Parameter_v6_AOI.L5X” file will be 4 =l Data Types
selected. Click the Open button. 4 5 User-Defined

3. The Import Configuration window will pop up. The 0

% Banner_IOL_Device Index v6
default selection will create all the necessary items for
the AOI. Click the OK button to complete the import
process.
The AOl is added to the Controller Organizer window
and should look like the shown image.
AOI Installation into the Logix Designer software
complete.
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i

% Banner |OL_Device Sublndex vé

i

i Banner_|OL_Device_vb
# Banner |IOL Port ve

i

# Banner_IOL Rules_Array v6
f Banner_|OL_Rules_SettingsArray_v6

i

i Banner IOL Rules v6
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11.

Configuring the Banner I0-Link Parameter AOI

Make sure to add and configure a Banner 10-Link Master AOI to your program before adding a Banner
|0-Link Device AOI. There will be an instance of “Banner_IOL_Parameter_v6” for each Banner 10-Link
device in the system.

Add the “Banner_IOL_Parameter_v6” AOI to your ladder logic program. For each of the question marks
shown in the instruction we need to create and link a new tag array. The AOI includes new types of User
Defined Tag (UDT): custom arrays of tags meant specifically for this AOI.

Banner |OL Parameter vG

Banner |OL_Parameter ?

Device ?

Rules ?

Port_Data ?

Port ?
77

In the AOI, right-click on the question mark on the line labeled “Banner_IOL_Parameter_v6”. Click New
Tag. In this example, we’ll use the name “Q4X_IOLM1_01_Status”. The example naming convention
accounts for this being an 10-Link device connected to I0-Link Master #1, port #1, in our program. More
masters could be named IOLM2, IOLM3, and different sensors could be connected at other port
numbers, etc.

Now link the tag imported in the previous section called “Q4X_IOLM1_01" to the Device line. This array
of tags includes the Read and Write data blocks, made up of the information from the Q4X I0-Link Index
and Subindex values.

Now link the tag imported in the previous section called “Q4X_IOL_Rules” to the Rules line. This tag
array tells the Banner_IOL_Parameter AOl how to communicate with a Q4X device through the Banner
DXMR IO-Link Master.

For the “Port_Data” line, choose the relevant I0-Link Master AOI’s “Port_Data” variable. In this example,
we choose “IOLM1.Port_Data”.

The last line of the Q4X AOI, “Port”, type in a number equal to the 10-Link Master port number to which
the Q4X is connected. In this example, the Q4X is on port 1.

IOLM1 Port_Data Port_Activate.1 Banner IOL Parameter v6
Banner IOL Parameter.. Q4X |0LM1_01_Status
Device Q4X_10LM1_01
Rules Q4X_Rules
Port_Data IOLM1_Port_Data
Port 1

Finally add an Examine On in front of the AOI. Link this to a IOLM1.Port_Data.Port_Activate.1. Change
the 1 to the correct port number for the device.

Configuration of AOI complete.

There is one final piece that needs to be created.
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10. Best practices suggest adding a rung to your ladder logic program that resets all 10-Link Master and
Device Parameter AOIs on the first scan. The example below shows one 10-Link Master, called IOLM1,
and one connected Q4X having their respective AOIs being reset in this way. The S:FS represents the
System First Scan variable. The “Manual_Reset” is a user created tag. This allows the user a way to
manually activate the reset. Turn “Manual_Reset” On for a couple of seconds and then turn it Off.

UDT to control
|O-Link Masters
SFS IOLM1.AOI_Reset  Q4X_|OLM1_01.Reset
L L

Manual Reset
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12. Using the Paired I0-Link Master and Device Parameter Data AOIs

The Banner IOL Parameter AOI will automatically gather data for all IO-Link devices in the system when first
powered on. Parameter data is an acyclic process and can take some time to complete. The initial read is
complete when the “Initial_Global_Read” tag is set to 1. This flag can be set to false to request another full
global read of all parameter data for an 10-Link device. There should be one tag of “Banner_IOL_Device” for
each device in the system. If you have 3 Q4X sensor then copy the “Q4X_IOLM1_01" until you have three copies
of it. One for each device. Rename them as needed for the system.

4 Q4X_10LM1_01 {..}
Q4X_10LM1_01.Initial_Global_Read 0

> Q4X_10LM1_01.Command 0
> Q4X_IOLM1_01.Data {..}
Q4X_I0LM1_01.Reset 0

The Data section in “Banner_IOL_Device” should be expanded. Now the Index should also be expanded. Now
the Index array is fully visible. Start at Index[2] each line is labeled. These labels represent the 10-Link indices in
the device. Read only indices will have a “ro” in the description. Write only has a “wo”. Everything with neither a
“ro” or a “wo” is Read Write capable. See the image below for an example of this.

4 Q4X_I10LM1_01 {...} Banner_|IOL Device
Q4X_IOLM1_01.Initial_Global_Read 0 BOOL
> Q4X_IOLM1_01.Command 0 SINT
4 Q4X_IOLM1_01.Data {...} Banner_IOL_Device_Index
< Q4X_I0LM1_01.Data.Index {...} Banner_lOL_Device_Subindex[32]
> Q4X_IOLM1_01.Data.Index[0] {...} Banner_IOL_Device_SubIndex
b Q4X_10LM1_01.Data.Index[1] {...} Banner_lOL_Device_SubIndex
b Q4X_10LM1_01.Data.Index[2] {..} Banner_IOL_Device_Sublndex Direct Parameters 1
b Q4X_10LM1_01.Data.Index[3] {..} Banner_IOL_Device_Sublndex Standard Command (wo)
b Q4X_10LM1_01.Data.Index[4] {..} Banner_IOL_Device_Sublndex Device Locks
b Q4X_10LM1_01.Data.Index[5] {..} Banner_IOL_Device_Sublndex Serial Number (ro)
b Q4X_10LM1_01.Data.Index[6] {..} Banner_I0L_Device Sublndex Teach Channel
b Q4X_10LM1_01.Data.Index[7] {..} Banner_I0L_Device Sublndex Teach State (ro)
b Q4X_10LM1_01.Data.Index[8] {..} Banner_I0L_Device Sublndex BDC1 Setpoints
» Q4X_10LM1_01.Data.Index[9] {..} Banner_IOL_Device Subindex BDC1 Configuration
» Q4X_10LM1_01.Data.Index[10] {..} Banner_IOL_Device Subindex BDC2 Setpoints

A Global Read can be started by either entering a 1 into Command or setting the “Initial_Global_Read” to 0. A
singular Index Read is started by entering the index number in the command. As an example, if “BDC1 Setpoints”
should be updated then entering an 8 into the Command does the Read operation for that Index. The Data in
the index is now updated. Expand the index to see the data.
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The Write operation requires a few steps to complete. Start by expanding the Index that will be updated. For
this example, “BDC1 Setpoints” will be used.

4 Q4X_10LM1_01.Data.Index[8] {...} BDC1 Setpoints
4 Q4X_10LM1_01.Data.Index[8].5ub {~} BDC1 Setpoints
» Q4X_10LM1_01.Data.Index[8].5ub[0] 0 BDC1 Setpoints
» Q4X_IOLM1_01.Data.Index[8].Sub[1] 600 SP1
> Q4X_101LM1_01.Data.Index[8].5ub[?] 0 SP2: In FGS teach, defines the second switching point.

Change all the “Sub” values that need to be updated. This example changes SP1 from 600 to 700.

4 Q4X_|IOLM1_01.Data.Index[8].Sub {-} BD(
» Q4X_IOLM1_01.Data.Index[8].Sub[0] 0 BD(
¥ Q4X_IOLM1_01.Data.Index[8].Sub[1] 700 SP1
> Q4X_IOLM1_01.Data.Index[8].Subl[2] 0 5P2:

Command needs to be set for the Write command to be updated. Take the index number and add 40 to it. This
is the value that needs to be entered into the Command value. Here the value 48 (40 + 8) is entered and the
device is updated.

<« Q4X_I0LM1_01 {.}
Q4X_IOLM1_01.Initial Global Read 1
> Q4X_IOLM1_01.Command 48

The Command value will be set back to 0 after the operation is completed. When the Command is set back to 0
check to see if the error bit was set to on from “IOLM1_Status” or the AOI.

4 Q4X_10LM1_01 1t
Q4X_IOLM1_01.Initial_Global Read 1
P Q4X_IOLM1_01.Command 0
Banner DXMR_IOLM_Param v6
Banner_DXMR_IOLM_Par... IOLM1_Status ...
I0LM 10LM1 = =
Input IOLM1:.Data
Output IOLM1:0.Data
Port1 1
Port2 0
Port3 0
Port4 0
Port5 0
Port6 0
Port7 0
Port8 0
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The previous section went through the steps of how to manually read and write the data. This section will show
an example of how the update could happen when programmed. The user will need to come up with some logic
that determines when the update should occur. This logic should not be able to be continuously activated.

*NOTE: Parameter data is meant to be updated infrequently. The data is stored in EEPROM that has limited
number of writings available. Exceeding this limit can cause the 10-Link device to error out. Each Index data
element has a separate counter for this. If the application requires very quick Index writes, contact Banner
Engineering to discuss. Never need to worry about Reads, however.

Example Logic for |0-Link Parameter Update

Response Speed

0=1.5ms, 1=3ms
2=10ms, 3=25ms
4=50ms
Update  Q4X_IOLM1_01.Initial_Global_Read EQU Mov
Source A Q4X_10LM1_01.Command Source 1
De
Source B 0 Dest Q4X_10LM1_01 Data Index[12].Sub[1]
De
Gain: O=High excess
gain mode
1=5tandard excess
gain mode
MOV
Source 1

Dest Q4X_IOLM1_01.Data.Index[12].Sub[2]
(VL]

MOV
Source 52

Dest Q4X_10LM1_01.Command
D«

Update

In this example, the update tag represents the logic that triggers the parameter data update. Here it is just a
simple Boolean value; however, it will likely be more complex in the actual system. Next is a normally open
contact that is checking that the “Initial_Global_Read” has been set to 1. This ensures that the system has read
all the parameter data correctly. If the parameter data has yet to be read, then the data cannot be updated yet.
Next is an Equal comparison check. This looks at the Command variable for the AOI. If Command is already
processing a command/operation wait until that is completed before trying to do another command/operation.
Finally, all the data for one Parameter Data Index can be adjusted as needed. In this example Sub[1] (Response
Speed) and Sub[2] (Gain) are updated to the necessary values for the system. Command has a 52 sent to it
which represents Index 12 (remember writes are activated by adding 40 to the Index number). The Boolean
used to activate the routine is turned off. It may be necessary to handle this in another way depending on the
logic used to activate this process. The “Banner_IOL_Parameter_v6” will update the 10-Link device to the new
parameters.
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Appendix A Error Handling & AOI Resets

Whenever an error related to the read or write Message Commands buried inside the AOIl occurs, the
“Num_Error_MSGS” variable will increment by 1.

The specific error information will be stored in the “Error_Log” array. This array includes space for 10 errors.
Each entry records whether the error occurred on a read (0) or write (1) attempt and which port on the 10-Link
Master and Index on the I0-Link Device were involved. Once the error is logged, the AOI moves on to the next
task. An example of an Error_Log entry is shown below, where an |0-Link Master AOI failed to write to Index 60
on the 10-Link device connected to port 1.

4 |OLM1.Error_Log {-}
4 |OLM1.Error_Log[0] {}
¥ 1OLM1.Error_Log[0].RW 1

b [OLM1.Error_Log[0].Port 1

b I0LM1.Error_Log[0].Index 60

Potential causes for errors include incorrect setup of the Device or Master AOI (wrong port number for device,
wrong Port_Controlled array for master, or incorrect settings for the Master message commands), having the
sensor physically connected to the incorrect port on the Master, or having no power to the I0-Link Master.

The “AOI_Reset” variable is used to restart the AOI from scratch. To initiate this reset, write a “1” to this
register. The reset will occur, then turn the variable

back to “0” automatically. Banner DXVR IOLM_Param v6
Banner DXMR_IOLM_Par... I0LM1_Status
The IOLM AOI also shows when an error occurs. The :Ep&|;'1 |DLM1|-|D[|)_$;
Error line on the AOI itself will be green/active when Output IOLM1-0 Data
an error occurs. Port1 1
Port2 0
Port3 0
Port4 0
Ports 0
Portt 0
Port7 0
Port8 0
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Appendix B Halt AOI Operation

At times it may be desirable to halt the 10-Link Master AOI. This is especially true if you are using AOIs made by
other manufacturers, particularly those made by the manufacturer of the 10-Link Master itself. The
“Halt_Operation” variable can be used to stop the action of the Banner I0-Link Master AOI, allowing other AOls
to function correctly. When the other AOls are done, the Banner |O-Link Master AOI can be reactivated.

4 |OLM1 {t
b IOLM1.Message_Source_Data o
b I0LM1.Message_Destination_Data {}
b I0LM1.Error_Log {.}

IOLM1.Error_Write_Retry 0
F IOLM1.Num_Error_MSGS 0
IOLM1.10_Link_Master_Busy 0
IOLM1.AOI_Reset 0
> IOLM1.Port_Data {-}
IOLM1.Halt_Operation 0
I0LM1.AOI_Halted 0
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Appendix C Command Register

The “Command” register is used to control the reading and writing of data to an 10-Link device.

4 Q4X_10LM1_01 {..}
Q4X_I0LM1_01.Initial_Global_Read 0

> Q4X_I0LM1_01.Command 0
> Q4X_IOLM1_01.Data {..}
Q4X_IOLM1_01.Reset 0

The table below shows the command numbers associated with the reading and writing of specific pieces of data.
See the Q4X I0DD file or the 10-Link Data Reference Guide for more information of the parameters.

Table 1: AOI Command Numbers

Rules | Read | Write | IOLIndex | RO-0 WO -1 RW -2
1 1 Global Read All
2 2 42 0 | Direct Parameters 1
Standard

3 43 2 Command

4 4 44 12 Device Access Locks

5 5 21 | Serial Number

6 6 46 58 Teach-in Channel

7 7 59 | Teach-in Status

8 8 48 60 BDC1 Setpoints

9 9 49 61 BDC1 Configuration
10 10 50 62 BDC2 Setpoints
11 11 51 63 BDC2 Configuration
12 12 52 64 Configuration
13 13 53 65 BDC1 Vendor Specific Configuration
14 14 54 66 BDC2 Vendor Specific Configuration
15 15 67 | Status
16 16 69 | All Time Run Time
17 17 57 70 Resettable Run Time
18 18 58 71 Pulse Frequency Configuration
19 19 72 | Display String
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