BANNER

Safety Controller XS26 ISD Setup
July 171, 2023

This document covers how to get an XS26 using ISD working with an Allen Bradley PLC.

uUDT
Banner_ISD_Single_Chain_Status_v1

UDT Packaged with UDT
Banner_Chain_Status_v1

Optional AOI
Banner_ISD_v1.L5X

UDT’s Packaged with the Optional AOI
Banner_ISD_Data_v1
Banner_ISD_Devices_v1
Banner_ISD_UDT_v1
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1. Installation Process
This section describes how to install the AOl in Logix Designer software.

1. Open a project.

2. Inthe Controller Organizer window, expand the Data Types folder and then right-click on the User
Defined folder. Select the Import Data Type Instruction option.

4 = Assets
Add-On Instructions
4 = Data Types

2 Strin New Data Type...
« Add Import Data Type...
> @EPred ¥ cCut Ctrl+X
P i Moc Copy Ctrl+C
Trends Paste Ctrl+V
Paste With Configuration... Ctrl+Shift+V

3. Navigate to the correct file location and select the L5X to be installed. In this example the
“Banner_ISD_Single_Channel_v1.L5X” file will be selected. Click the Open button.

& Import Data Type X
Lookin: | | Banner ISD Files v @@ =@~

.—’i Name - Date modified Type

1] Banner_ISD_Dual_Chain_Status v1.L5X 8/25/2022 6:41 AM Logix

Quick access 101 Banner ISD_Single_Chain_Status_v1.L5X 8/25/2022 6:41 AM Logix

- Banner ISD v1.L5X 8/25/2022 9:53 AM Logix
Desktop

|

Libraries

o

his PC

Network

< >
File name: ‘BannerﬁlSD78\ng\eﬁCha\nistatusfﬂ v ‘ Open
Files of type: Logix Designer XML Files (* L5X) b4 Cancel
Help
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4. The Import Configuration window will pop up. Click the OK button to complete the import process.

Find: “

Find Within: Final Name

Import Content:

« Data Types
References
& Data Types
3 Errors/Warnings

@

i i Banner_ISD_Single_Chain_Stat

o] B

B ! Import Configuration - Banner_ISD_Single_Chain_Status_v1.L5X

Find/Replace...

Configure Data Type Properties

Tmnort

Oneration:

Final Name:

Descrintion:

Ranner TSD Sinale Chain

Create ~ Db
i) References will be imported as

confinured in the Referes

X

Status v

ces folders

Banner_ISD_Single_Ch

Properties...

UDT that gives the
overall Chain
information for an 15D
device.

4 izl User-Defined

101

01

% Banner_Chain_Status_v1

% Banner_ISD_Single_Chain_Status_v1

>
Cancel Help
Ready
4 =l Assets . . .
. 5. The UDT is added to the Controller Organizer window
Add-On Instructions . .
and should look like the picture at left.
4 | Data Types 6

UDT installation into the Logix Designer software
complete.
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2. Connecting to the Safety Controller

Make an EtherNet/IP connection to the Banner Safety Controller.

Create an Ethernet communications module for the Banner Safety Controller. In this example the EDS file was
used, and the connection was named “XS26”. The controller tags include Input (I) and Output (O) Assembly
Instances. Each Assembly has a corresponding tag array. Creating this Class 1 EtherNet/IP implicit 10 connection
will provide the PLC access to data from the Banner Safety Controller.

1. Download the Banner Safety Controller EDS file from the website and install it in the Logix Designer
software.

2. Add a new communications module to the PLC program. Right click on the Ethernet card and choose
“New Module...”

5-13 Logix Designer - Test in Empty_Test_Project_L71.ACD [1756-171 32.11]*
FILE EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDO!

P @ | yola|v Q| e v %
: M RUN <nr

= oK 1 Path: AB_ETHIP-1\192. 168.0.98\Backplane |0

[ Energy Storage

=10 offline fi. NoForces ). NoEdits
Controller Organizer v 3 X MainProgram - M
a °s iaq

Ungrouped Axes -
4 ] Assets

4 | Add-On Instructions
4 {3 Banner_SC_ISD
& Parameters and Local Tags
B Logic
4 Data Types
4 g} User-Defined
8 Banner_ISD_Channel F|
8 Banner ISD_UDT
1% Banner_SiRF_ISD_Data
& Strings
& Add-On-Defined

i Predefined
b 15 Module-Defined
Trends
. Logical Model
4 /O Configuration
4 E91756 Backplane, 1756-A4
[E2 (0] 1756-L71 Test
4 ) [111756-ENBT/A Ethernet

m

21175 B NewModule...
f 31175 Import Module..

Discover Modules

1

Bus Size Paste Ctri=V

3. Search for the correct module (named X526 SC26 X526 Banner Safety Controller).

Select Module Type
Calalog Module Discovery Favoriles

%526 Clear Filters Hide Fillers:
Module Type Calegory Filters | ] Module Type Vendor Fiters o
[ 20- comm-ER [+#] Advanced Energy Industries, Inc.
[ Analog [ BALLUFF
[~ cIP Motion Safety Track Section [+ Banner Engineering Corporation
A fammiiniaation ¥ I foanow cormaction hd
Catalog Number  Description Vendor Category

X526 5C26 SC10 Banner Safety Controlier Banner Engineering . Generic Device (keya.
1 0f 700 Module Types Found Add o Favorites
[ close on Create Create |  Close Help
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4. Give the module a name. In this example, the name XS26 was used. Enter the IP address of the Banner
Safety Controller, the click the “Change...” button in the Module Definition area.

General
Type: XS26 SC26 SC10 Banner Safety Controller
Vendor Banner Engineering Corporation
Parent: Ethemnet
Name: [xs26} Ethernet Address
(O Private Netwo 102 168 1 <
Description
s ®1PAddress: (192 168 0 128
(O) Host Name:
Module Definition
Revision: 2001
Electronic Keying Compatible Module
Connections VO Status/Fault(100)
[ —— |
S

5. Make sure to select the Connection called “VRCD plus ISD(104)”, and change the Data Type to INT.

B ' Module Definition X
Revision: 2 b =
Electronic Keying: | Compatible Module ~
Connections:
Name Size Tag Suffix
81SD Chains(105) g&“; 2‘1'3 INT 1 Iigggg -
|
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Configuring the UDT

Create a new tag for each ISD chain in the system. This tag will have the type of
Banner_ISD_Single_Channel_v1 (the UDT that was just imported). This example shows three ISD chains.

» XS26_ISD_Chain1_Devices
» XS26_ISD_Chain_2_Devices
» XS26_ISD_Chain_3_Devices

Banner_ISD_Single_Chain_Status_v1
Banner_ISD_Single_Chain_Status_v1
Banner_ISD_Single_Chain_Status_v1

Create a rung in which a Copy or Copy Synchronous 105
command will be used. This is done for each ISD Chain 105 Address Address
in the system. The source will be the raw data from the Chain 1 112 | Chain 5 176
safety controller (see table below for each chain’s Chain 2 128 | Chain 6 192
address). The destina?tion is_linked to the tag created Chain 3 144 | Chain 7 208
above. A length of 1 is the final operation needed here. Chain 4 160 | Chain 8 224
UDT that gives the LIDT that gives the LIDT that gives the
overall Chain overall Chain overall Chain
information for an information for an information for an
15D device. 15D device. 15D device.

CES

Source  XS26:11.Data[112]
Dest X526_Chain_1_Data
Length 1

CES5

Source  XS26:11.Data[128]
Dest X526_Chain_2_Data
Length 1

CES

Source  XS526:11.Data[144]
Dest X526_Chain_3_Data
Length 1

Download the project into the PLC.

Go to the XS26_Chain_1_Data tag and expand it.

The data for the chains is now being shown. This is cyclic data, so it is updating continuously. The below
example shows chain 1 with 3 ISD devices. The devices are all currently in the safe (ON) state. The On_Off is
a value of 7. Each device is represented by a binary bit. Device 1 is bit 0 while Device 2 is bit 1. When all
three are on that that is represented by value of 1 (270), 2 (271) and 4 (2/2).

4 XS26_Chain_1_Data
» X526_Chain_1_Data.Device_Count
» XS26 Chain_1 Data.On Off
> XS26_Chain_1_Data.Fault
» XS26_Chain_1_Data.Marginal
» XS26 Chain_1 Data.Alert
> XS26_Chain_1_Data.Reset
» XS26_Chain_1_Data.Actuator_Status

» XS26 Chain_1 Data.Chain_Status

~N o o O O 9~ W i

&
E,
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6. Inthis example channels 2 and 3 are being used, while 1 is not. Therefore, the main value is six. Logix5000
allows for the data to be expanded and the bit values to be shown (see example below).

4 X526 Chain_1 Data.On_Off 6
XS26_Chain_1_Data.On_Off.0 0
XS26_Chain_1_Data.On_Off.1 1
XS26_Chain_1_Data.On_Off.2 1
XS26_Chain_1_Data.On_Off.3 0
XS26 Chain 1 Data.On Off.4 0

7. Standard configuration complete.
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Appendix A

The previous sections showed how to get the status of the ISD chains for the XS26. This section will show how to
configure and use the optional AOI that allows individual device data to be received.

Optional AOI Configuration

1. Start by selecting the Add-On Instruction option.

BB S W0 o - - AR FE AE | o -»

e e C—

=45 Controller L71_Wireless_AOI Test
Controller Tags

(3 Controller Fault Handler
“-[3 Power-Up Handler

=55 Tasks

: & MainTask

Cll MainProgram

> L[] Unscheduled Programs
=451 Motion Groups

“.[23 Ungrouped Axes
]
=451 Data Types
| [ User-Defined
A o & O i
(3 Predefined Copy Ctrl+C
~..LCjp Module-Defir 2 Paste Ctrl+V
[ Trends Paste With Configuration...  Ctrl+Shift+V
M, Logical Model
g-&10 Configuration Print L

(5489 1756 Backplane, 1756-Ad
I8 [0)1756-L71 L71_Wireless_AOL Test

2. Navigate to the correct file location and select the AOI to be installed. In this example the
“Banner_ISD_v1.L5X” file will be selected. Click the Open button.

¥

| e v oo o wow e e e

abeg ueis

Mew Add-On Instruction...
| Import Add-On Instruction...

Lmminen =
50 9T LT Worlss ACH Tt

& Import Add-On Instruction K
Look in- | Banner ISD Files v ‘ @ Ey
i Name . Date modified Type
Z 88 Banner ISD_Dual Chain_Status v1.L5X 8/25/2022 6:41 AM Logix
Quick access a1 Banner_ISD_Single_Chain_Status_v1.L5X 8/25/2022 6:41 AM Logix
- Banner ISD_v1.L5X 8/25/2022 6:43 AM Logix
Desktop
-
m
Libraries
=
This PC
Network
< >
File name: |Banner_\SD_v‘\ ~ | Open
Files of type: |Logix Designer XML Files (*L5X) v| 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.

B! Import Configuration - Banner_ISD_v1.L5X X
Find: “ Vl & Find/Replace...
Find Within: Final Name
Import Content:
Add-On Instructions Configure Add-On Instruction Properties
& Banner_ISD_v1 Tmnort Ranner 1SN v1
i Parameters and Local Tags Oneration: | Create ~n
F Routines i) References will be imported as
=l References confiaured in the References folders
@ i Data Types Final Name: | Banner_ISD_v1 ~ || Properties...
2 Errors/Warnings Nescrintion:
Revision: vin
Revision
Vendor: Banner Fnaineerina
Cancel Help
Ready
4 =l Assets
4 =1 Add-On Instructions 4. The AOl is added to the Controller Organizer window

and should look like the picture at left.
5. The next step is to configure the AOI.

4 & Banner_ISD v1
< Parameters and Local Tags
@ Logic

4 | Data Types

4 i User-Defined
# Banner_ISD_Data_v1
# Banner_ISD_Devices_v1
i Banner ISD_UDT v1

6. Addthe “Banner_ISD_v1” 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
Tags (UDT): custom arrays of tags meant specifically for this AOI.

Banner_ISD_v1
— Banner_|ISD_wv1 ? L —
=D ?
Model ?
iy
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7. Inthe AOI, right-click on the question mark on the line labeled “Banner_ISD_v1”. Click New Tag. In this
example, we’ll use the name “XS26_ISD_01_Status”. The “01” is used to signify this is the first XS26 in

the system as an example.

New Tag

Name:
Description:

Usage: <controller>

Type: Base ~ | | Connection...
Alias For:

Data Type: |BanneUSD ‘

Parameter
Connection:

Scope: | BTest ~ |

External Read/Write ~
Access:

Style:
[ ]constant

Sequencing

Open Configuration

Open Parameter Connections

X

Cancel

Help

The “Enableln” and “EnableOut” variables are
ladder logic rung status bits automatically
added to all AOls.

4 XS26_ISD_01_Status
XS26_ISD_01 _Status.Enableln
XS26_ISD_01_Status.EnableOut

ot
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8. Now click on the question mark on the line labeled “ISD”. Click New Tag. In this example, we’ll use the
name “XS26_ISD_01”. This array of tags includes all the data necessary for the ISD devices.

New Tag X

Name: 526 _ISD_01 Create |w

Description: Cancel
Help

Usage: <controller>

Type: Base ~ | | Connection...

Alias For:

Data Type: |Banner7ISD7UDT |

Parameter
Connection:

Scope: | B Test b ‘

External Read/\Write v
Access:

Style:
[ ]constant

Sequencing

Open Configuration

Open Parameter Connections

4 XS526_1SD_01 {1
> XS26_1SD_01.I1SD_Request 0
> XS26_ISD_01.1SD_Chain 0
> XS26_1SD_01.I1SD_Device 0
> XS26_1SD_01.1SD_Request ACK 0
> XS26_ISD_01.1SD_Chain_ACK 0
» XS526_1SD_01.1SD_Device_ ACK 0
> XS26_I1SD_01.Error 0
» XS26_1SD_01.Data {.}
> XS26_1SD_01.Devices {.}
» XS26_1SD_01.Data_In {.}
> XS26_ISD_01.Data_InList {.}
» X526_I1SD_01.Data_Out {}
» XS26_1SD_01.Data_Storage_Required 0
> XS26_1SD_01.Reset 0

10
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9. Add three CPS commands to the rung, two before and one after the Banner ISD AOI. These instructions
pass raw, compressed data to and from the Safety Controller. The input raw data starts at register 100 in
the PLC Input Assembly Instance for the Banner Safety Controller. Enter this as the Source for the CPS
command. In this case, the cyclic connection’s module name was “XS26”, so the Source should be linked
to XS26:11.Data[100]. The destination is the AOI’s Data In array created as part of step 3, above. This
example used the name XS26_ISD_01, so the destination will be “XS26_ISD_01.Data_In[0]”. The length
to be copied is 12.

Array to transfer

raw data into AQI
CPS
Source K326:11.Datal100]
Dest X526_I5D_01 Data_In[0]
Length 12

The second CPS instruction, placed after the AOI, takes data from the AOI to the Banner Safety
Controller (via the PLC Output Assembly Instance 114). The Source in our example will be the AOI’s Data
Out array, XS26_ISD_01.Data_Out[0]. The destination begins at register 11 in the PLC Output Assembly
Instance of the Banner Safety Controller, XS26:01.Data[11]. The length to be copied is 3.

CPS

Source XS26_ISD_01.Data_Out[0]
Dest X526:01.Data[11]
Length 3

The final CPS instruction, placed before the AOI, takes the device data from Banner Safety Controller.
The Source should be linked to XS26:11.Data[67]. The Destination is linked to the tag created for the AOI.
Select the XS26_ISD_01.Devices.Devices[0] element.

CPS

Source KE526:11.Datal67]
Dest XS26_1S0_01.Devices Device[0]
Length 16

The rung should look like the example below.

Optional rung that controls acyclic ISD Data. Can get individual device data or chain device list data

E-Stop. 9=15D Array to transfer
Connect raw data into AQI
CPS CPS Banner_ISD_v1 CPS
Source X526:11 Data[67] Source X526:11.Data[100] Banner_ISD v1 XS526_I1SD _01_Status | ... Source X526 _1SD_01.Data_Out[0]
Dest X526_ISD_01.Devices.Device[0] Dest X526_ISD_01.Data_In[0] 1SD XS826_1SD_01 Dest X526:01.Data[11]
Length 16 Length Model 26 Length 3

10. Configuration of AOl is complete.
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Using the AOI

1.
2.

3.

Go to the Controller tags for the PLC. Find the tag XS26_ISD_01 that was created in the previous section.
Expand the data tag. When data needs to be collected from the ISD portion of the safety controller the
Chain, Device, and Request need to be activated. Chain is the variable stating which of the Chains (1to 8
for XS26) will be communicated with. Device is the variable stating which device (1 to 32) should be
queried. Request is set to 1 to begin the ISD communications. Error gives the current error that occurred
during ISD communications. The ACK variables are used to determine if the communications request
was successful or not.

4XS26ISD 01 [
> XS26_ISD_01.ISD_Request
> XS26_ISD_01.ISD_Chain
b XS26_ISD_01.ISD_Device
b XS26_ISD_01.ISD_Request ACK
b XS26_ISD_01.ISD_Chain_ACK
b XS26_ISD_01.ISD_Device ACK

o o o o O O O @ <

b X526 _1SD_01.Error

Set the Chain parameter to 1 and the Device parameter to 2.

4 X526_1SD_01 .}
» X526_I15D_01.15D_Request 0
b X526_1SD_01.ISD_Chain 1

» X526_I15D_01.15D_Device
» X526_I5D_01.15D_Request ACK

» X526_I5D_01.15D_Device_ ACK

2
0
b XS526_ISD_01.1SD_Chain_ACK 0
0
0

» X526 1SD _01.Error

12
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4. Set the Request to 1. The AOI will start processing the command. Request will be set back to 0 after the
operation is complete. Error is O if the operation completed successfully. If a non-zero value is present in
Error, then something went wrong. The Request ACK, Chain ACK, and Device ACK will come back with
the value placed into the Request, Chain, and Device parameters if the operation was successful. If an
error is encountered the Request Ack comes back as 0, while the Chain Ack and Device Ack come back as

-1.

4 X526 ISD 01 (.}
> X526_ISD_01.1SD_Request 0
> XS526_ISD _01.1SD_Chain 1
> X526_ISD_01.1SD_Device 2
> X526_ISD_01.1SD_Request ACK 1
> X526 _ISD_01.1SD_Chain_ACK 1
> X526_ISD_01.1SD_Device ACK 2
> X526_I1SD_01.Error 0

Successful Command

4 XS526_1SD_01 {
> XS26_1SD_01.ISD_Request 0
» XS26_ISD_01.1SD_Chain 1
» XS26_1SD_01.ISD_Device 2
» XS26_1SD_01.ISD_Request ACK 0
» XS26_ISD_01.1SD_Chain_ACK -1
» XS26_1SD_01.ISD_Device_ACK -1
» XS26_1SD_01.Error 3

Failed Command

Error 1: Chain not set for 1 through 8 for X526, or 1 through 2 for XS26.

Error 2: Device not set to 1 through 32.

Error 3: Communications error to selected Series and device. Chain or Device is not wired into
system.

Error 4: Used Request command 2 with a XS26. XS26 does not allow for List request.

13
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5. The datais stored in the .Data element. If this is expanded all the data for the current device is shown.

4 X526_1SD_01.Data {-
b XS526_ISD_01.Data.Safety_Input_Fault
» XS26 ISD 01.Data.Reserved
b X526 ISD _01.Data.Sensor_not_Paired
b X526_ISD _01.Data.ISD_Data_Error

o o o O O -

b XS526_ISD_01.Data.Wrong_Actuator
b X526_ISD_01.Data.Marginal_Range
b XS26 ISD 01.Data.Actuator Detected

—_—

b X526_ISD_01.Data.Output_Error

b X526 ISD_01.Data.Input_1

b X526_ISD_01.Data.Input_2

b X526 ISD _01.Data.Local Reset Expected

b XS26_ISD_01.Data.Operating Voltage Warning
b X526_ISD_01.Data.Operating_Voltage_Error

b X526_ISD_01.Data.Output_1

o o o o o o o O

b X526_ISD_01.Data.Output_2

6. The data will be stored in all structure until another command to read an ISD device is completed. If the

data needs to be saved create a tag with the Data Type of “Banner_ISD_Data_v1”. Move the data from

the temporary structure to the just created tag. If gathering data from multiple devices the tag created
may need to be an array.

ISD Diagnostics is complete at this point.

ISD Device Operation is shown in the following steps.

Set the Chain parameter to 1 and the Device parameter to 0.

10. Set the Request to 2. The AOI will start processing the command. Request will be set back to 0 after the
operation is complete. Error is 0 if the operation completed successfully. If a non-zero value is present in
Error, then something went wrong. The Request ACK, Chain ACK, and Device ACK will come back with
the value placed into the Request, Chain, and Device parameters if the operation was successful. If an
error is encountered the Request Ack comes back as 0, while the Chain Ack and Device Ack come back as
-1.

11.

12. If the Device is set to 0 and the Request is set to 2 Chain’s 1 device list will be gathered. After a
successful completion the data is displayed.

13. Optional AOI instructions complete.

©w e N

14
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