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This document covers the installation and use of an Add-On Instruction (AOIl) for the Logix Designer software
package from Rockwell Automation. This AOI handles acyclic I0-Link commands from an Allen-Bradley PLC
through a Balluff 10-Link Master. This AOI has three User Defined Tag data types.

This 10-Link Master AOI is meant to be used in conjunction with one or more v2.1 Banner 10-Link Device
Parameter Data AOIs.

This document was written using a Balluff BNIOO6A I0-Link Master (BNI EIP-508-105-Z015). Other Balluff 10-Link
Masters may work as well.

Components .
Banner _|IOLM_B_v2.L5X NOTE:

This Banner 10-Link Master AOI is useless on its own.

It is intended to be linked to one or more v2.1 Banner
UDT'’s Packaged with the AOI Device Parameter AOls to function.

Banner_|IOLM_v2
Banner_IOLM_EL_v2
Banner_IOL_Port_v2

Usage
Add and configure the relevant v2.1 Banner 10-Link Master AOI in your ladder logic program first; then add and
configure v2.1 Banner 10-Link Device AOlIs as desired, linking them to the Master AOI.

Other AOIs Available Separately
Banner has AOlI files for other brands of I0-Link Master and for controlling a variety of Banner I0-Link devices.
Banner also has AOI files for easily handling Banner device Process Data.
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1. Installation Process

Balluff IO-Link Master Add-On Instruction Guide, v2.1

This section describes how to install the AOI in Logix Designer software.

1. Openup a project.

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

abeq peig

. Select the Import Add-

-5 Controller LT1_Wireless_AOI_Test
1] Controller Tags

(23 Controller Fault Handler

71 Power-Up Handler

=-E5 Tasks

E| 58 MainTask

& MainProgram

2 Unscheduled Programs
[=-£5] Motion Groups
L. Ungrouped Axes

(=45 Data Types
@, User-Defined

(& Mew Add-On Instruction...

- Strings
(i string

G Add-On-Defi b Cut Ctrl+X

(- Predefined Copy Ctrl+C

. Module-Defin I Paste CtrleV
..[27 Trends Paste With Configuration...  Ctrl+Shift+V

Ty, Logical Model
23 1/0 Configuratio

Print

L3

2891756 Backplane, 1756-A4

i 0 [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_ IOLM_B_v2.L5X” file will be selected. Click the Open button.

§|j¢ <« Automation Control Documents » AOIsIO-Link » Test » Balluff

= |6, H Search Balluff

Organize = Mew folder

S

= =
Mame

4 Libraries

Date meodified Type Size

| L Banner 10LM B v2.L5%

1/18/2019 1:52 PM

Logix Designer X... 18KB|

Documents
J Music

[E=| Pictures
B videos

4 /M Computer
&, Local Disk (C:)
-E software (\iyeda) (R:)
58 Sales (\\HQ-fileserverd1) ()
5 NPD_11293 R&D Communicati -

File name: Banner_IOLM_B_v2.L5X

~  [Logix Designer XML Files

LK -

[ open ||

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

7| Import Configuration - Banner I0LM_B_v2.L5X

- B

Find Within: Final Mame

Import Content:
Configure Add-0On Instruction Properties
Import Mame: Banner_IOLM_B_v2
Parameters and Local Tags
-@ Routines Operation: ICreate '] A
& r'\':f"t'f"ief' (i) References will be imported as
] -- Data Types configured in the References folders
“ Er i
&) Errors Warnings Final Name: Banner_IOLM_B_v2 = | Properties...
Description: AOI that controls a Balluff IOlink =«

Master with Banner devices.

Revision: val

Revision MNote:

Vendor: Banner Engineering
[ OK ] [ Cancel ] [ Help
ﬁeady
88 Add-On Instructions 5. The AOI is added to the Controller Organizer
=BE=18anner 10LM_B_v2| i imi i
ro—— I window and should look similar to the picture at
Ex Logic left.
H'"S Data Types
r:]Eﬂ User-Defined
Banner IOLM_EL v2
_ Banner [0LM_v2 6. AOl installation into the Logix Designer software
i @] Banner_I0L_Port_v2
.0, Strings complete.
1@ Add-On-Defined
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2. Configuring the Balluff 10-Link Master
This section shows how to ensure the Balluff device is an 10-Link Master (instead of a regular discrete I/0 block).

1. Create an Ethernet connection to Balluff I0-Link Master device. In this example the connection is
named “IOLM3”. The controller tags include Configuration (C), Input (I), and Output (O) Assembly
Instances. Each Assembly has a corresponding tag array. Creating this Class 1 EtherNet/IP implicit 10
connection will also provide the PLC access to the |0-Link sensor Process Data. Each port on the 10-Link
Master is given a dedicated group of | and O registers. See the relevant Balluff 1/O block user guide for a
complete register map and instructions for creating this EIP connection.

Name =z | Value & | Force Ma® | Style Data Type

[+ OLM3.C | . i _002B:BNIDDEA_F26693AA. ..
[+HOLM3: fonnl {aunl _DO2B:ENIDDGA_BDBITALC...
[+10LM3.0 e Rataie: _DOZB:ENIDDGA_D343DA4. .

2. This particular Balluff 1/0O block requires that the Configuration Assembly Instance be modified to enable
|0-Link functionality per port. Below is an example of what the Configuration looks like when all eight
ports of the BNIOO6A have 10-Link enabled.

Name zz|n | Value €
[—-I0LM3.C Data Fo]
= IOLM3:C.Data[0]
(—I0LM3:C Datal0].0
10LM3:C.Datal0].1
(—I0LM3.C Datall].2
IOLM3:.C.Datal0].3
10LM3:.C.Data[0].4
10OLM3:C. Datal0].5
10OLM3:C.Data[0].6
IOLM3.C Data[0].7
'~ IDLM3.C Data[1] 8
JOLM3:C Data[1].0
" JOLM3.C Data[1].1
IOLM3.C Data[1].2
IOLM3.C Data[1].3
IOLM3.C Data[1].4
IOLM3.C Data[1].5
IOLM3.C Data[1].6
JOLM3:C Data[1].7

[ ]
L]

o|lPr|lOoOlRPP|IOlFP|O|F

A

o|lPrlIOo|lRPr|OlRP|O|—
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3. Configuring the Banner 10-Link Master AOI

1. Add the “Banner_IOLM_B_v2” 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_B_vZ-
AOlthat controls a Balluff I0-Link ...
Banner_IOLM_B_v2 7 @
Message 7 [
oM ?

2. Inthe AOQI, right-click on the question mark on the line labeled “Banner_IOLM_B_v2”. Click New Tag. In
this example, we’ll use the name “IOLM3_Status”. The example naming convention accounts for this
being the #3 10-Link Master in our program. More masters could be named IOLM1, IOLM2, etc.

Mew Tag

Name: IOLM3_Status|

Description:

Usage: zcontrollers

Alias Far:
Data Type: Banner_IOLM_B_v2

Parameter
Connection:

Scope: ﬂﬂ Test

Type: Base e

Create |v

»

Help

Bdemal  [Read/Wite

Access:
Style:
[] Constart

Sequencing

Open Configuration

Open Parameter Connections

The “Enableln” and “EnableOut” variables are
ladder logic rung status bits automatically

added to all AOls.

— I0LM3_Status

Banner_IOLM_B_v2

I0LM3_Status Enableln

d Decimal

BOOL

10LM3_Status. EnableOut

0 Decimal

BOOL
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3. Now we set up the Message used to read and write to devices connected to this 10-Link Master. Right
click on the question mark for the “Message” line in the AOI and choose New Tag. In this example we'll

use the tag name “IOLM3_Message”. Click Create.

55

New Tag

Name:

Description:

Usage:
Type:
Alims For:

Data Type:

Parameter
Connection:

Scope:

Extemal
Access:

Style:
[| Congtant

Sequencing

IOLM3_Meszage|

<controller:

Base

MESSAGE

Eﬂ Test

Create | -
Cancal

Help

[Readvirte

[ Open MESSAGE Corfiguration

Open Parameter Connections
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4. Now create a new tag array for the “IOLM” line in the AOI. Here we used the name “IOLM3”. 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.

Data Type:  Banner_IOLM v2

Parameter
Connection:

Scope: Eﬂ Test

- e @ &
Name: 1oLm3 Create |+
Description: -
Usage: <controller
Type: Base -

Alias For:

Bdemal Read /Wit
Access: | 5

Style:

[ Constant
Sequencing
Open Configuration

(Open Parameter Connections

= 10LM3 [--o1 s Banner_IOLM_v2
+ {OLM3 Message_Source_Data ooy {...}|Decimal SINT70]
'+ 10LM3 Message_Destination_Data et {««-1|Decimal SINT[70]
1+ IOLM3 Emor: Log el Toman Banner_IOLM_EL v2{10]
| 10LM3.Eror_Wiite_Retry 0 Decimal BOOL
+ JOLM3.Num_Emor_MSGS [1] Decimal DINT
JOLM3I0_Link_Master_Busy a Decimal BOOL
" JOLM3 ADI_Reset 0 Decimal BOOL
'+ 10LM3 Port_Data JE] Tl Banner_|OL_Port_v2
—1OLM3 Halt_Operation 1] Decimal BOOL
JOLM3.AQI_Halted 0 Decimal BOOL
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5. Now configure “Message”, setting up the Explicit Message that will handle communications between
the PLC and the 10-Link Master. Click on the “...” button at the far right of the “Message” line.

AQI that controls a
Balluff 10-Link
laster with Banner
devices.
Banner_IOLM_B_v2-
ADIthat controls a Balluff I0-Link Mast...

Banner_IOLM_B_v2? I0LM3_Status_[_]
Message IOLM3_Messag:
IoLM IOLK

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

Message Configuration - IOLM3_Message
Configuration™ | Communication I Tag
Message Type: [CIF‘ Generic -
Service [Cushom v] Source Element: -
Type:
Source Length: 1 2| (Bytes)
Service .
Code: 32 (Hex) Class: 0| (Hex) Destination -

Element:

Instance: 0 Attribute: 0 {Hex)

3 Enable ) Enable Watting 2 Start 2 Done Done Length: 0
) Ermor Code: Edended Emor Code: [] Timed Out &
Emor Path:
Ermor Text:
[ ok J[ Caeed || oy [[ Heb |

7. For the Source Element field, select “IOLM3.Message_Source_Data”.

Message Configuration - IOLM3_Message |_23_|
Y AD!that controls a
Corfigurstion” | Communication | Tag | Balluff 10-Link
Master with Banner
Message Type: {CIP Generic - devices.
,—Banner_lﬂLl'.‘_B_vZ
— - AQIthat controls a Balluff I0-Link Mast... ml
S : |
T [custom i SowésFement |IOIM3Message Sy | Eanner_oLl_B_v2 10LM3_Ststus (o]
Source Length: V. ~ Show: All Tags -
Service
Class: SRR
code: |92 (Hex) Class: 0 (Hex) Eleshnahnn Name == | Data Type -
t: d
Instance: 0 atrbute: 0 (He) Do —Ha03 Banner_lOLW_v2
il |+ 10LM3.Message Source Data SINT[T0]
8l [+ 10LM3 Message_Destination_Data SINT[70]
E [+/-IOLM3.Error_Log Banner_IOLM_EL_v2[10]
E |I0OLM3.Error_Write_Retry BOOL £
E IOLM3.Num_Error_MSGS DINT
O Enable Q) Enable Waiing O Start e Dot | |-IOLM3.10_Link_Master_Busy BOOL
T E |—I0OLW3.A0|_Reset BOOL
© Eror Code: HiEed b L §l [P 10LM3 Port Data Banner_IOL_Port_v2
Emor Path gl 0LU3 Hak_Operation BOOL
o | —
i § miowac _0025:BNID0GA_F26693,
E F10LM31 _002B:BNID0EA_BOS31A
+10LM3:0 _002B:BNID0EA_D343D4
Show controller tags
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8. For Destination Element, select “IOLM3.Message_Destination_Data”.

Message Configuration - IOLM3_Message =]
= — ADIthat controls a
Configurtion” | Commurication | Teg | Balluff 10-Link
Master with Banner
Message Type [ciP Genenc -] devices.
Banner_10LM_B_v:
— ADlthat controls a Balluff I0-Link Mast... ——
S - : -
Toner hkR Source Hlement: | ssage_Source_Data Banner_IOLM_B_v2 10LM3 Status (=)
Source Length: 1 = (Bytes) Message IOLM3_Message [
< = IoLM I0LM3
Service . preeee L L
Codes B Hed Cass: o Hex)  pegtination I0LM3.Message_Des +
Element:
Instance: 0 Attribute: 0 lex]
(Hex) . ~  Show: Al Tags -
] Name =z|[pata Type -
—1oLd3 Banner_IOLM_vZ
4 10LM3 Message_Source_Data SINTT70]
& 10LM3 Message_Destination_Data SINT[70]
7 Enable ‘2 Enable Watting 2 Start 3 Done Dor e Hanner 0L _H v2110) A
_1OLM3.Error_Write_Retry BOOL =
) Emor Code: Extended Emor Code: 0 _IOLM3.Num_Error_WSGS DINT
Eror Path: _I0LM3.10_Link_Master_Busy BOOL
Error Texd _I0LM3 ADI_Resat BOOL
L] aioums poroua Banner_10L_Fort_v2
—IOLM3 Halt_Operation BOOL
—10LM3 AOI Halted BOOL
+-0LW3.C _002B:BNID0SA_F26693,
[+-OLM3:1 _002B:BMID0EA_60531A
[+-10LM3:0 _002B:BNIDDEA_D343D4A .
Show controller tags

9. Now click on the Communication tab, then click the Browse button.
 Message Configuration - IOLM3_M, (=3

Corfiguration® | Communication | Tag
@ Path: | Browse...

Broadcast:

Communication Method
@ CIP DHs  Chs

CIP With
Source 1D

[7] Connected Cache Connections € Large Connection

3 Enable ) Enable Waiting 3 Start 2 Done Done Length: 0

2 Emor Code: Extended Emor Code: [] Timed Out €

Emor Path:
Error Text:

ok J[ Concel J[ Aoy |[ reo |

10. 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.
BMasagePatthwse:-

Path: IOLM3
10LM3

=25 1/0 Corfiguration
(488 1756 Backplane, 1756-A4

L [0]1756-L71 Test
f] [111756-ENBT/A Ethemet
S5 Ethemet

== ENIENETE

- f] 1756-ENBT/A Ethemet
f 12117560480
fl 13117561880 1N
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4. Linking the Master AOI to Device AOIs

Select and install one or more Banner device AOIs. The device AOIs then need to be linked to this |O-Link Master
AOI to provide control over 10-Link settings. See the relevant Banner |0-Link device AOI documents for more
information.

Set “IOLM3.Port_Controlled” bits to 1 for every port on the 10-Link Master with a connected Banner device and
its corresponding Device Parameter Data AOI. In the example below, a single Banner LE is connected to port 6.
The specific bit used here matches the port’s label on the I0-Link Master. Some masters start with port 0, some
start with port 1, depending on manufacturer. Save the program to store these changes in the database.

=JOLM3.Port_Data T e Banner_|OL_Port_v2
|=-1OLM3.Port_Data.Port_Controlled 64 Decimal INT

| | | 10LM3 Port_Data.Port_Controlled.0 a Decimal BOOL
1OLM3 Port_Data.Port_Controfled. 1 1] Decimal BOOL
~I0LM3.Port_Data Port_Controlled 2 a Decimal BOOL
- IOLM3.Port_Data.Port_Cortrolled.3 ] Decimal BOOL
1OLM3.Port_Data.Port_Controlled.4 ] Decimal BOOL
—10LM3.Port_Data.Port_Controlled.5 0 Decimal BOOL
'~ IOLM3.Port_Data.Port_Controlled .6 1 Decimal BOOL
- 1OLM3.Port_Data.Port_Controlled.7 1] Decimal BOOL
| IOLM3.FPort_Data.Port_Cortrolled.8 a Decimal BOOL
~I0LM3.Port_Data Port_Cortrofled.S a Decimal BOOL
—IOLM3.Port_Data.Port_Cortrolled. 10 ] Decimal BOOL
- IOLM3. Port_Data.Port_Controlled.11 ] Decimal BOOL
IOLM3.Port_Data.Port_Controlled. 12 a Decimal BOOL
—1OLM3.Port_Data.Port_Controfled. 13 a Decimal BOOL
'~ IOLM3.Port_Data.Port_Controlled. 14 a Decimal BOOL
|OLM3.Port_Data.Port_Controlled. 15 a Decimal BOOL
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5. Using the Paired 10-Link Master and Device Parameter Data AOIs

The goal is to make the Banner device’s |0-Link Index and Subindex values appear in PLC tag arrays as if it were
an EtherNet/IP-speaking device. Reading from and writing to the Banner I0-Link device becomes as easy a
changing tag values in the PLC. All the complicated work of translating from EtherNet/IP to 10-Link is handled
automatically, behind the scenes.

When the program is downloaded to the PLC and the PLC goes into run mode, the 10-Link Master AOI performs
a global read for each connected Banner device AOI. The Banner device AOI then creates an archive copy of all

writeable parameters for that device. This archive is used to determine whether one of the writeable data tags
has been changed. If so, the AOI automatically triggers the process of acyclic writing, using correctly-formatted
CIP generic message commands.

There are three methods for acyclic reading of Banner device Index and Subindex values.

1. The initial global read, as requested by the I0-Link Master AOI after the PLC program is downloaded and
run.

2. Manually toggling the “Port_Data.Device_Read” bits performs a one-time read of all values from a given
Banner device AOI connected to a specific port on the 10-Link Master. To initiate this one-time read,
toggle the bit (0-15) in the “Port_Data.Device_Read” variable corresponding to the port number in
guestion. The AOI will read the device parameters from that port once, then turn the bit back to 0
automatically.

3. Manually via the “Command” variable found in every Device Parameter Data AOI. The “Command”
register can be used to force one-time read or write actions, as described in Appendix A of any Banner
Device Parameter AOI guide.

Acyclic writes to the I0-Link device are handled by simply changing the relevant tag values in the device’s
“Write_Data” tag array.

10
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Appendix A Error Handling & AOI Resets

Whenever an error related to the read or write Message Commands buried inside the AOI 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 I0-Link
Master and Index on the 10-Link Device were involved. Once the error is logged, the AOl moves on to the next
task. An example of an Error_Log entry is shown below, where an I0-Link Master AOI failed to write to Index 60
on the 10-Link device connected to port 6.

—/{OLM3 Emor_Log = = Banner_IOLM_EL_v2{10]
—/ I0LM3 Emor_Log[0] ot ot Banner_IOLM_EL_v2
i+ IOLM3 Emor_Log[0]. RW 1 Decimal SINT
+10LM3 Emor_Log[0]. Port (] Decimal SINT

I+ IOLM3 Emor_Log[0]. Index a0 Decimal SINT

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 10-Link Master.

The “AOl_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.

Best practices suggest adding a rung to your ladder logic program that resets all |0-Link Master and Device
Parameter AOIs on the first scan. The example below shows one 10-Link Master, called IOLM4, and one
connected Q5X having their respective AOIs being reset in this way.

Al of the
parameters for a
Q5X. Resets ADL
This will force a

complete parameter UDT to control
read of the sensor. 10-Link Masters.
s.fs Q5X¥_IOLM4_& Reset I10LM4.AQ| Reset
F 5 L

11
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Appendix B
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Halt AOI Operation

At times it may be desirable to halt the 10-Link Master AOL. This is especially true if you are using AOls 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 |0-Link Master AOI, allowing other AOls
to function correctly. When the other AOls are done, the Banner 10-Link Master AOI can be reactivated.

Teeel Teael Banner_IOLM_v2 L

P I...} |Decimal SINT[70] L

et {.-.}|Decimal SINT[70] L
+ 10LM3.Emor_Log [ [ Banner_IOLM_EL_v2[10] L
- 1OLM3 Error_Write_Retry 0 Decimal BOOL L
I+ 10LM3.Num_Emor_MSGS 65 Decimal DINT L
- I0LM3.10_Link_Master_Busy 0 Decimal BOOL L
" IOLM3 ADI_Resst 0 Decimal BOOL L
EEE I 1 Pl Banner_IOL_Fort_v2 L
- 1IDLM3 Halt_Operation 0 Decimal BOOL L
= ¥ Decimal BOOL L

12



