DXM Sign Fix AO

more sensors, more solutions

This AOI handles the 16-bit unsigned integer to 16-bit signed integer data type conversion issue that
can occur when a Banner DXM transfers non-temperature data to an Allen Bradley PLC. Allen Bradley
uses the 16-bit signed integer format, where bit 15 is the sign value (0 = positive, 1 = negative). Large
numbers sent from the DXM that are not meant to have a sign associated with them can be mis-
identified without this sign fix.

Components Hardware
DXM_Sign_Fix.L5X DXM R1 or R3 Gateway
UDT’s Packaged with AOI DXM Program
DXM_UDT 194730.xml configuration

1. Installation Process

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

1. Open a project.

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

3. Navigate to the correct file location and select the AOI to be installed. In this example
the “DXM_Sign_Fix.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 AOIl is added to the Controller Organizer window.

6. AOIl installation into the Logix Designer software complete.

2. DXM EtherNet/IP Connection

Make an EtherNet/IP connection to the DXM.

Create an Ethernet communications module for the DXM device. In this example the EDS file
was used, and the connection was named “DXM1”. The controller tags include Input (I) and
Output (O) Assembly Instances. Each Assembly has a corresponding tag array. The AOI
assumes that tags are arrays of 16-bit integers. Creating this Class 1 EtherNet/IP implicit 10
connection will provide the PLC access to the internal registers of the DXM. See the Appendix
A of this document for more information of how to create this connection.
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3. Configuring the AOI

This section describes how to configure the AOL.

1. Add the “DXM_Sign_Fix” AOI to your ladder logic program. For each question mark
shown in the instruction we need to create and link a new tag array.

| ———DXM_Sign_Fix

DXM data is meved from INT...

DXM_Sign_Fix 2 =3
DXM ?
Num_Nodes ?
27

2. Inthe AQI, right-click on the question mark on the line labeled “DXM_Sign_Fix”. Click
New Tag. In this example, we’ll use the name “DXM1_Status”.

3. Now click on the question mark on the line labled “DXM”. Click New Tag. In this
example, we’ll use the name “DXM1”.

DXM data is moved
from INT to DINT to
allow for 0 to

65535,
DM _Sign_Fix
- DM data iz moved from INT to DI...
DXM_Sign_Fix DXM1_Status [o]
DXM DK
Num_Nodes 3

4. On the “Num_Nodes” line enter the number of nodes that in the system. In the above
example, 5 is used. The maximum number of nodes allowed is 27.

5. Next add a CPS (Synchronous Copy File) command before the AOI. This instruction
allows the AQI to read from the local registers found in the DXM. For this CPS
instruction, the Source is “DXM1:I:Data[0]” and the Destination is “DXM1.DTI[0]”. The
length is set as 228.

Diata that will be
converted
CPS
4 Synchronous Copy File
Source DXM:1.Datal0]
Dest DK 1. DT[]
Length 228

Here is what the entire rung looks like when completed.

DXM data is moved
from INT to DINT to
Data that will be allow for 0 to

converted 65535,
P DXM_Sign_F
Synchronous Copy File ——— DXM data is moved from INT to DI...
‘ Source DXM:1.Dataj0] DXM_Sign_Fix DXM1_Status ()
Dest DXM1.DTI[0] DXM DXM1
Length 228 Num_Nodes =
The “Banner_DXM_Sign_Fix” AOl is now ready to use.
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4. Using the AQOI

The Add-On Instruction has created a group of 32-bit signed integer tags which will
show the 16-bit unsigned integer data from the DXM. In the case of a 32-bit signed
integer, bit 31 is the sign value (0 = positive, 1 = negative). The DXM will never send a
number large enough to mistakenly change this bit, so the sign flipping issue is
resolved.

Look in the Controller Tags to find the name used above. This example used the name
“DXM1”.

— DXM1 .
+-DEM1.0TI FoEn
— D¥M1 Data [-nt

+ D¥M1 Data[0]
+-DXM1.Datal1]
+ DX¥M1 . Datal2]
[+ DM .Datal3]
[+-DXM1.Datal4]
+ DX¥M1.Data[5]
\+-DX¥M1.Datak]
+-0¥M1 . Data[7]
+ D¥M1.Data[8]
+-D¥M1.Data[d]
+ DX¥M1 Data[10] 53gan
[+ -DX¥M1.Data[11] 32785
[+-D¥M1.Data[12]
+ D¥M1 Data13]
+-DXM1.Data14]
+-D¥M1 Data[15]
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— DM
+ DXM1.0TI

LEXTT A

+ DXM1.Exception

DXM1.Exception: In those cases where a Temperature reading is part of the DXM
data (the only case where negative numbers are used in the DXM system), one can
make an exception to the sign-fixing behavior of this AOI. Exception is an array of 48
SINT values. Each element in the array corresponds to either the DXM itself, [0], or one
of the nodes connected to the system, [1] through [47]. Each bit in a given SINT
corresponds to one of that node’s 8 possible inputs. Setting one of these bits to “1”
preserves the sign information for that DXM register.

For example, if input #3 on node 2 is a temperature probe, setting
DXM1.Exception[2].2 to a “1” will preserve the signed nature of the original DXM
information. (Recall that DXM1.Exception[0] refers to the DXM itself).
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Appendix A, Using DXM EDS File

Here is an example of using the DXM EDS file to create a connection on a ControlLogix PLC.

1. First we use the EDS Hardware Installation Tool to register the EDS file.

¥ Logix Designer - Test in Vision_Test ACD [I756 71 Z4 111 e

, File Edit View Search Logic Communications | Tools | Window Help

DEH S L BB oo wm | s
: Security k
e 0. '_ RUN L & | |43 Documentation Languages...
'No Forces | F OK qp L
i & En St
‘Mo Edits % - UOETEI‘.-’ orage Import »
1Redundancy B3 Export k
.@ {Qrgei <4 EDS Hardware Installation Tool | Fet(contiolie?
:l o -if] Controller Tags ] - - -
:| i ----- [23 Controller Fault Handler Motion 2 w» Show: All Tags
:l:::ll ----- (3 Power-Up Handler Cisstom Toolk-. zz| | Valoe
I -5 Tasks
: -5 MainTask Efl ControlFLASH
! aﬂ MainProgram
i i Parameters and Local Tags
i ... MainRoutine
(SRR I S S " Hnerheduled Pranrame
2. Click Next
Rockwell Automation’s EDS Wizard ﬁ
Welcome to Rockwell
~ Automation's EDS Wizard
The EDS Wizard allows you to:
- register EDSbased devices.
- unregister a device.
- change the graphic images associated with a device.
- create an EDS file from an unknown device.
- upload EDS file(z] stored in a device.
To continue click Next
Next = Cancel
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3. Choose the “Register and EDS file(s)” option

r & hl
Rockwell Automation’s EDS Wizard ||

# Register an EDS file(s).
This option will add a devicels) to our database.

" Unregister a device.
This option will remove a device that has been registered by an EDS file from
our database.

" Create an EDS file.
This option creates a new EDS file that allows our software to recognize your
device.

< Back Mext = Cancel

Options 1
What task do you want to complete ? (&

4. Browse to find the EDS file, then click Next.

Rockwell Automation's EDS Wizard

Registration
Blectronic Data Sheet filefs) will be added to your system for use in Rockwell
Automation applications.

{* Register a single file
" Register a directory of EDS files B

MNamed:
|C:\Users\2ﬂ11324\Deslclnp\D}(M_ED5_21201€\BannerD}(M_1_‘l_ﬂ21 Browse... |

* If there is an icon file {ico) with the same name as the file(s) you are registering
then this image will be associated with the device.

To perfarm an installation test on the file(s), click MNext

< Back Mext = Cancel
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5. The file has been tested and can be registered. Click Next.

Rockwell Automation's EDS Wizard

EDS File Installation Test Results
This test evaluates each EDS file for emors in the EDS file. This test does not
guarantee EDS file validity.

=)
‘)

EI--JE Installation Test Results

Wiew file...

< Back MNext =

- El o hwsersh 2011324 desltophdem_eds_212016%bannerdsm_1_1_0212016 eds

Cancel

-~

6. Here is the icon associated with the EDS file. Click Next.

Rockwell Automation's EDS Wizard

Change Graphic Image

You can change the graphic image that is associated with a device.

Product Types

\§

TR E@ Wendor Specific Type

< Back Mend =

Cancel

Banner Engineering Corp.
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7. Everything looks good. Click Next to register this EDS file.

Rockwell Automation's EDS Wizard

Fnal Task Summary
This is a review of the task you want to complete.

™ rou would like to register the following device.

Banner DM

< Back Next > Cancel |

8. Complete! Click Finish. The EDS file is now registered in the Rockwell software.

F o " B
Rockwell Automation's EDS Wizard e ]

You have successfully completed the ED'S Wizard.
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9. Now we will make a new module using the EDS file. Right click on the PLC's Ethernet adapter
and choose “New Module”.

T, Logical Model
=570 Configuration
-89 1756 Backplane, 1756-A4

... [0]1756-L71 Test

Discover Modules...

B Paste

Print r

Ctri+V

10. From the list, locate “DXM” then click Create.

Select Module Type

Catalog | Module Discovery I Fa\ror'rt&s|

Enter Search Text for Moode Tipe... Show Filters ¥
Catalog Mumber Description Vendor Categony o
Checker 4G1 Checker 4G Seri... Coanex Corporation Communication
Checker 4G7  Checker 4G Seri... Coanex Corporation Communication
CNB FLOWSERVE |...  Allen-Bradley DPlto BtherMet /1P
CNB FLOWSERVE |...  Allen-Bradley DPlto BtherMet /1P
CNB FLOWSERVE |...  Allen-Bradley DPlto BtherMet /1P
DataMan 200... |D Reader Cognex Corporation Communication
DataMan 500... |D Reader Cognex Corporation Communication
DataMan 800... |D Reader Cognex Corporation Communication
Drivelogic®73... 10100 Mbps Et...  Allen-Bradley Communication M
Banner DM Banner Engineering Corporation Generic Devicelkeyable) B
E1 Plus Blectronic Over...  Allen-Bradley Communication
E121... Fowserve 208Y... Reliance Bectric DPlto EtherMet/1P
E141... Fowserve 400V...  Reliance Bectric DPlto EtherMet/1P
E151... Flowserve 600V... Reliance Hectric DPlto EtherMet/1P -
433 of 433 Module Types Found Add to Favorites
[] Close on Create Create ] [ Close ] [ Help ]
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11. Fill in a name, optional description, and IP address for the DXM. Then click the “Change” button
in the Module Definition box.

[

5| Module Properties: Ethernet (DXM 2.022)

o B[]
(General |Cnr1nection | Module Info I Intemet Protocol | Port Configuration
Type: DM Banner DXM
Vendar: Banner Engineering Comporation
Parent: Ethemet
Name: DM100] Ethemet Address
P cainnr i () Private MNetwords:  192.168.1.
@ |P Address: 152 168 . 0 . 1
) Host Name:
Madule Definition
Revision: 2022
Blectronic Keying:  Compatible Module
Connections: DXM assemblies
Status: Cffline [ QK ] [ Cancel App Help
Banner Engineering Corp. DXM Sign Fix AOI Page 10
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12. Make sure to select “INT” as the data type.

7| Module Definition (23]
Revision: 022 =
Blectronic Keying: [Compatible Module v]
Connections:
Name: Size
Input: 456 SINT
DXM assemblies -
Output: | 458
SINT
DINT
REAL
OK | | camcal | [ Hep

BANNERE
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13. Click OK, then OK again and download the program to the PLC. The connection will look like that

seen below.

4= 1/0 Configuration
=3 1756 Backplane, 1756-A4
.ff9 [0]1756-L71 Comm_Lab_L71

= B [1]1756-ENBT/A Ethernet
: 5.2z Ethernet

B Txvixviioo
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