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Introduction

This guide is intended to help install and use a TR Linear with switch Ethernet IP encoder quickly and successfully. It
goes through all of the critical implementation steps in detail including: EDS (Electronic Data Sheets) installation, RSLogix
module configuration, and AOI (Add-On-Instruction) implementation.

It is important to note that this guide does not need to be followed to have success with a TR Linear encoder. There are
plenty of ways to successfully integrate the device into an automation environment. However, this guide is
recommended as an efficient way to ensure the encoder is configured as expected, and position values are properly
understood.

Prerequisites
Before beginning this guide, it is recommended you have the following files downloaded and stored in a known location:

e Required:
o Device user manual: “Magnetostriction LA, LP, LMP”.
= http://www.tr-electronic.com/service/downloads/operating-manuals/encoder-and-linear-
transducer.html#c17692
o Device EDS file: “04710022_TR_Lxxx_3M_010101.eds".
= http://www.tr-electronic.com/service/downloads/file-download.html
e Required if you plan on using the AOI:
o AOlIfile: “TR_Linear_AOI.L5X”
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Add Module and Import AOI

The first step to successfully using the AOI is adding the TR_Linear module and corresponding AOI to your project
RSLogix project.

Add module

Ethernet IP communications require that a module for the encoder is added to the 10 tree in your RSLogix project.
There are two possible modules that could be used: TR-Lxxx_3M or a Generic Ethernet Module. If you plan on using the
AOI provided, the TR-Lxxx_3M must be used. It is still recommended to use the TR-Lxxx_3M even if you do not plan to
use the AOI, but if you’d like to use the Generic Ethernet Module then this document will not be helpful. Please refer to
“Magnetostriction LA, LP, LMP” for the 10 and Configuration Assembly Object information.

The AOI was designed to work with EDS version 1.1 of the TR-Lxxx_3M module. It is possible you’ve previously installed
version 1.1

If you’ve already installed version 1.1 of the TR-Lxxx_3M, this step can be skipped.

If version 1.1 must be installed, perform the following step.
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Install EDS
To install the EDS file, open RSLogix and select:

e Tools

o EDS Hardware Installation Tool
¥ RsLogix 5000
File Edit “iew Search Logic Communications Window Help

3 = | Options..
Security 3
No Controller A, M RUN E 2
= &) Documentation Languages.., I
Mo Forces = 0K
EAT
Import 3
Mo Edits i) A
Redundancy i] Export 3
|\iﬂ EDS Hardware Installation Toal
g
5 Motion 4
o
=
T Custorn Taols.,

ﬂ CaontrolFLASH

e Within the Rockwell Automation’s EDS Wizard select:

o Next
o Next —with Register and EDS file(s) selected
o Browse:
= Navigate to the downloaded EDS file and select Open
Rockwell Autarmation's EDS Wizard @
Reqistration

Electronic D ata Sheet filelz] will be added to vour system for uze in Bockwel
Automation applications.

* Reqister a single file

(" Reqister a directary of EDS files o

M amed:
C:hJzers\TRTechhDeskloph TR Downloadss 0471 0022_TH_Lsxw_3M_0 Browse... |

“|f there iz an ican file [ica) with the zame name as the file(z] you are regiztering
then this image will be aszociated with the device.

To perform an installation test on the file(z), click Mext

< Back M et > Cancel

o Next, Next, Next, Next, Finish
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Add Module

Once the correct EDS file has been installed, a module needs to be added to the project. Start by opening your working

project.

e Right click on your Ethernet module in the |10 tree and select new module

Controller Organizer > aX

-3 Controller TR_Pragram

sbeg peys

eﬁ /0 Configuration
-8 Compactlogix5323E-QB1 System

e Search for “tr-Ix”, select TR-Lxxx_3M and then select Create.

169- s
Ethernet ﬂ Mew hModule...
&.am CorrpactBus Local Discover Modules..,
-5 Embedded O % cut TS
‘ [1] Embedded IQ16F Discrete g
@ [2] Embedded OB16 Discrete | Copy Crl+C
----- 3 Expansion [f0 2 Paste Ctrl+Wf
Delete Diel
Cross Reference Ctrl+E
Properties Alt+Enter
Print 3
T —

Select Module Type

Catalog | Module Discovery | Favontes

k-l Clear Filters

Show Filters ¥

Catalog Mumber Deseription Wendor Categony
ic (rmbH Encoder

1 of 304 Module Types Found

Add to Favorites

Claze on Create
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e Give the module a name, description (optional) and IP address.
o This guide will continue using the name Linear. However you may choose a name of your preference.
Whenever Linear is referenced in this document, replace it with your module name.
e Select Change
| New Madule ==
Ee”E'EHEDnnecl\on Module Infa | Internet Protocal F‘orlEonhgulal\onlNetwolkl
Type: TR-Luux_3M
Wendor:

TR-Electronic GmbH

Farent

Marne: Linear

Diescriptior

() Private Metwork: 1921681,

@ |P Address

~, Host Name:

Module Definition

Revision @
Electraric Keying ~ Catmpatbls Modle

Connections: Fasition alue 1

Status: Creating

l Ok ] [ Cancel ] [ Help ]

Within the Module Definition ensure the Connections Name and Size match below. This is a requirement for the
AOI to function.

B Mewr Module

[=]
General" | Cannection | Madule Infa | Intemet Pratacal | Part Contfiguration | Metwark |
Type: TR-Lus_3M
Vendor % | Madule Definition* ==l
Parert =
v s  E
Marme
Electronic Keying: | Compatible Module -
Description
Connections:
. e
L | Mame Size | TegSufiix
( Fosition value 13+ | _{lInput | 28 snr | Linear:11
Pl [status + veiocty ot | 0 r—
Module D
Revision:
Electroric|
Conneclio

Co ) o]

CRange -

Status: Creating

[ ok ][ cacel | [ Hep

If a popup appears, click Yes. Click OK again to exit Module Properties.

If you do not plan on using the AOI, then please skip to the “Configure Encoder” section. It is the final section of the
manual that will be helpful for module configuration only.
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Import AOI

Now that a module has been added to the program, we need to add the logic that will interact with the module. This

piece of logic is an AOI (Add-On Instruction) that must be imported into the project.

Right click on Add-On Instructions in RSLogix under the Controller Organizer and select Import Add-On

Instruction.

{ RSLogix 5000 - TR_Pragram in TR_Programu2.ACD [1769-L23-QBL 20111 - [Contraller Tags - T
File Edit \iew Search Logic Communications Tools Window Help

[ER=a=] Encoder_Mods! - HH G
Offline 0. T RN —] Faty [AB_ETH-ciaigh132,168.1.1\Ezel
No Forces [ F oK 1}
Mo Edits 2 = F/ADT {
<+ \Favorites O A S
Controller Organizer L3 —_—
g 5 Controller TR_Program
= Contraller Tags [Sh=c
= (3 Contraller Fault Handler 2 Lo
[ Pawer-Up Handler - Local
5 Tasks + Local:
258 MainTask + Loealc
2158 MainProgram + Losale
Pragram Tags B
(3 Unscheduled Programs
£ Motion Groups
£ u d foces
g T New Add-On Instruction
5. U 2einas
3 Strings cut Crl+X
Add-0n-Defin
CR, Predefined Copy G
5B, Modult-Defin| B Paste Crrly
1 Trends Print >
£ 10 Configuration
-8 Compactlogi=i323E-QBL System
9 1769-1236-0B1 TR Prograr
- of¥ 1769-L23E-QBL Ethernet Port LocalENB
¥ Ethemet
60 CompactBus Lacal
=5 Embedded VO
@ (1 Embedded IQL6F Discrete Tnputs
# (2] Embedded OB16 Discrete_Outputs
(3 Expansion O
Navigate to the AOI file that was downloaded and select Import:
ﬁ Irmport &dd-On Instruction
Lok ir: TR Dowrloads - @ ¥ B
-
L Marne Date modified Type Size
che s {EH TR_58_Series_AOLLEXK 25/08/2017 34 PM Logix Designer X,

Recent Places

TR_582_Series_AOLLGK

! TR_LEZ00_&0LL5X
TR_Linear AQLLSX

Desktop

Libraries

LY

-

Computer

@

MNetuork
File name:
Files of type:

Files containing;

Irito:

25/08/2017 3:34 PA
25/08/2017 3:35 PA
25/08/2017 3:35 PM

TH_Linear_a01

R5Laogis 000 =ML Files [*.L5<]

@Addﬂn Instruction

[ &dd-On Instructions

email: customercare@trelectronic.com |

Logix Designer 3.
Logix Designer 3.
Logix Designer 3.
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40 KB
33KE
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e An Import Configuration dialog box will open with information regarding changes that come along with
importing this AOI (Routines, Tags, Data Types, etc). Navigate around this dialog box for more information, then
select OK.

o Note the revision. If you’ve previously installed and are using an earlier revision, please review the
consequences of overwriting. It might be best to change the “final name” of the AOI and imported Data
Types to something else, so the new AOIs and UDT can be installed without impacting the old one.

5 Irnport Configuration =
Find + B & [FrgReplace.
Find Within: Final Name
Import ComeeRE
add-0n Instructions ] Configure Add-On i perti
= TR Linsar A01 ImportMame:  TR_Linear A0l
Paiameters and Local Tags
i References i) References wil be imported az
: Tags configured in the References folders
: i Data Types X
Erors/Warigs Final Name: TFR:_Linear_A0I -
Description Add Onnstruction for TR Linear— ~
Encoders
¢ Revision v
Revision Note:
Vendar: TR Electianic
< [ =

@ Cancel | [ Help

e When the AOI is imported, you’ll see it under Add-On-Instruction in Controller Properties. In addition, under
Data Types -> User Defined, you should see 3 new datatypes. These are the new datatypes introduced when the
AOIl was imported. They will be discussed in further detail in later sections.

Fisady

Controller Organizer

=13 Controller TR_Program
@ Controller Tags
[T Cortroller Fault Handler

=53] Tasks
E@ MainTask

rogram Tags

------ [ Unscheduled Prograrns

Elj Logic
-2 Data Types
Bﬁ User-Defined

o TR_Linear
TR_Linear_Preset
TF_Linear_Read

(-Cp Add-On-Defined
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Configuring Encoder and AQI

Configure Encoder

After adding the module, you'll see two new tags in your tag database. The tag name will depend on what you named
the new module, which was “Linear” in this example.

Scope; ﬁlTH_F’mgram »  Show: Al Tags

MHame Aliaz For Baze Tag Data Type

+ LinzarC _0471:0022_012C_173393952.C:0

+ Linear:1 _0471:0022_M2C_ERFADIBCS1:0
i

Linear:I1 is the 10 Assembly and contains the feedback/readings directly from the encoder. Linear:C is the Configuration
Assembly and is used to quickly configure the encoder upon successful connection with the PLC. Expanding the
configuration assembly looks like below. The initial values have been populated as defined in the EDS file:

farAPogan v Show AlTage
TG I ET TowaTioe
= LineerC [ [ [_ba71 0022 o1ar,
= UnearlDaw | [ ]
+ LinearC Datell]

= LinearCDataf1]
+ LineacC Dl?]
+ LinsartC Datal )
* LissC0aslt]
+ LinearCDalaff]
+ LineacC Datelf]
+ LinesrC Daal7]
* LissCDalf]
< LinearCDaafd]
+ LineerC Datel10}
+ LinesrC Dl 1]
* LissC0aa12)
< LinearCDalal13)
* LineertC Datel1 4]
+ LinesrC Daal15)
* LissC0asl15)
< Lo CDaal17]
* LinearC Datel 5
+ LinesrC Daal13)
* LinearC DatelZ0)|
= LinearC Daaf?1]
* LinearC Dilp2] |
+ LinesrC a2}
* LieaC Datl24)]|
+ LineselC DaalZ5)
* LieaC DaalZ5)|
+ LinearCDaaf?7)
+ LinearC Dl |
+ LinesrC Datl29)
* Linear Datal30)|
< LinearCDaaf1]

[E
£
T

Refer to Appendix Fehler! Verweisquelle konnte nicht gefunden werden. to edit these values as required.

It is important to note that the configuration assembly values must be populated byte by byte. Recommended
procedure for updated these values is:

e Set Linear:C.Data style to Hex.

Scope: @TH_Program v  Show Al Tags
Mame Walue * | Force Mask | Style Data Type
— - Lingar.C fooad focad _ 047100220
2 Linear:C.Data Lo} {...} |Decimal ~ | aINT[32]
+/ Linear:.C.Data[0] o Binary 1 SINT
+/ LinearC.Datal1] a Detal _ SINT
+/ Linear.C.Data[2] 34 SINT
+/ Linear:.C.Data[3] 1 . SINT
| | + - Linear.C.Data[4] i} Decimal SINT

e Convert desired value into Hex
e Break converted Hex number into bytes (2 Hex digits)
e Enter value byte by byte into Linear:C.Data array.
Refer to Appendix Fehler! Verweisquelle konnte nicht gefunden werden. for a conversion example.
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Configure the AOI
Now that the AOI has been imported, it has to be implemented in ladder logic.

e The new instruction can be called by navigating to the desired routine and rung by selecting it on the standard
instruction toolbar:

TR_L
4 H i incar 4
< v K Favordtes_h A g

TR_Linear AOIVL.O

TR_Linesr_ACl
abed & b — a0 On Instruction for TR Linear Enco |————————————
TR_Linear_&01 7 ) <Out_Reed_Success)— |——
InOut_Read_MSG 7 [ [HOut_Preset!_Success)—
InOut_Presst_MSG 7 [..] [HOut_Preset? Success)}—|———
InOut_I0_Assembly 7 |-¢Out_Preset3_Success)—
InOwt_TR_Linsar_Series 7 (= Out_Connok, —

(End)

3ackplanenl -

Current Communications Path | « H gl TR )

«r Favarites Add-On £ Alarms { B[ Tmericounter X
@) 3 o] w

TR_55_Series A0k
At On Instruction for TR 56 Serie:
r_58_series_s0l [ o) < Out_Read_Success—
InOut_Resd_MSG 7 [ Hou_Preset_Successs—|
InOut_Preset_MSG 7 [ [HOut_Conntk>—
7
B

InOut_J0_Assembly
InCut_TR_56_Series

moomoa0o o

(End)

e Now we have “called” the AOl. However in it requires certain variables to be passed to it to function properly.
Variable fields can be edited by double clicking.
o InOut_TR_Linear field:
= Enter desired encoder name, you can re-use the module name as | have done here. You’ll have
to create a new variable (of type TR_Linear) to use the AOI as discussed later. Note the scope
(adjust if necessary) and add a description to the tag if you wish.

TR_Linear_A01 &
Addt On Instruction for TR Linear Ence
TR _Linear_a0l 7 [ (H(Out_Read_Success 3—
0wt _Read_MSG 2 () [{O0t_Preset]_Success i
IO _Freset_MSG 7 (L) HOut_Presetz_Success ] Mew Tag [
INOLt_I0_~ssembly > L{out_Preseta_success —|
InOut_TR_Li Sm— e :
s T | Name: Create |+
% Cutlnstruction Ctrl+x Description: A
Copy Instruction Ctrl+C
Pasts Ctl
Delete Instruction Del !
2dd Ladder Element... Alt+lns
L B G s Canneelon
Sawve Instruction Defaults Aliaz For:
Clear Instruction Defaults
[ata Type: TR_Linear D
Rernove Force
Go To.. Cirl+G Scope: 0 TR_Frogram -
Instruction Help Fi Extemal
wtermal
Read/wiite -
Rernove Parameter Access: { J
Rernove Al Unknown Parameters Shyle:
Open Instruction Logic [ Constar
Open Instruction Definitian o
Properties Alt+Enter (Open Crifz i
email: customercare@trelectronic.com | web: www.trelectronic.com

US: Head Office: P.O. Box 4448, Troy, Michigan, 48099 | Tel: (248)-244-2280 | Fax: (248)-244-2283 | Toll Free: 1-800-709-3300
Canada: Head Office: P.O. Box 2543, Station B, London, Ontario, N6A 4G9 | Tel: (519)-452-1999 | Fax:(519)-452-1177 | Toll Free: 1-800-265-9483

REV 1.0 — Aug 2017 11



e

'\’ ELECTRONIC

. Prasiondfeabout Sensors.

o InOut_IO_Assembly field:
= Enter Linear:11
e NOTE: The AOI requires this variable to be of a certain type as defined in the module
properties (Position Value 1-3 + Status + Velocity, SINTs). If you’d like to change the
module properties to something else, you’ll have to change the AOI parameters
accordingly.
o TR_Linear_AOI field:
=  Enter Linear_AOI and create a new tag.
o InOut_Read_MSG field:
= Enter Linear_Read_MSG and create a new tag.
o InOut_Preset_MSG field:
= Enter Linear_Preset_MSG and create a new tag.

e The rung should now look something like this:

(Endy

e Now the MSG instruction must be configured. Start with the Linear_Read_MSG. Select the “...” button:

‘el On Instruction

for TR Lingar

Encaders
TR_Linesr_#0l

el On Instruction for TR Linear Encoders

TR_Linear_A0l Linear_40l ] FCOut_Rea_Success —
InOut_Read_MSG  Linear_Read_M D)out Preset!_Success
InOut_Preset_MSG Linear_Preset_WS TCout_Preset2_Success |
InOut_10_Assembly LinearH  ({Out_Preset3_Success )
InCut_TR_Linear_Series Linear  ({Out_ConnOK3—

o Enter the following information (Destination Element reads Linear.Read.ReadData[0])
= Destination element is critical. If a different value is entered the MSG instruction may still yield a
successful result, which will set the AOI’s success output even though data could be misallocated.

Message Configuration - Linear_Read_MSG =
C " [C |Tag |
Meszage Type: [CIP Generic -

Service
Jupe:

et Attibule Single

:f;e & [Hex) Class: 23 [He

Instancs: 1 Attibute: 1 [Hes

Destination arFead ReadDatalll

Element:

3 Enable ) Enable'Waiting 3 Start 3 Done Done Length: 0
2 Enor Code: Extended Errar Cade: [ Timed Out &
Enar Path:
Emor Text:
[ ok [ cancel || speb [ Hep |
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o Then select the Communication tab to configure the path. Click Browse and navigate to the new module:

Message Canfiguration - Linear_Read_MSG =]
Configural
5| Message Path Browser (=)
@B ran Linear
Lineat
Bl
-5 140 Configuration a
Comm £ CompaciLogi5323E 081 System
® CiF| f9 1763123 0BT TR_Frogram
o 1769236081 Ethemet Part LocalENB
CIF| d
o = Ethemet =
themet Port LocalENB
[Cltg -4 0: > Linsar ction
B3 Embedded 1D
il [1]Embedded 1916F Discrete_Irputs

O Enable |l 21 Emberded DB16 Disorete Dultouts
O Eror C
Enor Path [ ok [ Cancel |[ Hew |
Enor Test:
[ ok ][ cancel |[ appy ][ hen

o Select OK on the Message Path Browser to close the dialog box.
o Select OK to close the Message Configuration dialog box.
e Then the Linear_Preset_MSG message must be configured. Click on the “...” button:

Add On Instruction
for TR Linear

Encaders

TR _Linear_A0|
Add On Instruction for TR Linear Encoders
TR_Linear_Adl Linear_a0l (] HOut_Resd_Success —
InOut_Read_MSG  Linear_Read_MSG —oOut_Preset!_Success —
InCut_Preset_MSG Linear_Preset_MS Out_Preset?_Success—
InCut_I0_Aszembly Linear:1 H{Out_Preset3_Success |
InCut_TR_Linear_Seriss Linear 00t _Cannok —

o Enter the following information (Source Element reads Linear.Preset.PresetData[0]).
= Source element is critical. See notes regarding destination element for the read message above.

Message Canfiguration - Linear_Preset_MSG ]

Configuration” | Communication | Tag |

Message Type: CIF Generic

Service | Set Atibute Singh -

<
Service
Code 10 [Hex) Class: 23

Gourcs Elsment: o Preset PrasetDatal0

Instance: 1 Attibute: 1

O Ensble () EnsbleWaling O Stan © Done Done Length: 0
O Erar Code: Extended Enor Code: [7] Timed Out «
Enor Path
Enor Test:
[ ok )| cawd || fppy || Hep |

o Configure the communication path as shown for the read message.
o Click OK to close the Message Configuration dialog box.

The module and AOI are now configured and ready to use. The program can be downloaded to the controller and set to

run mode if appropriate.
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Using the AOI

Importing the AOI also introduced a new UDT (User-Defined Data Type) called TR_Linear. Refer to Appendix TR_Linear
UDT for detailed information about the data types. The UDT and AOI work together to perform 3 main tasks:

1. Parse encoder feedback into an understandable and usable format. This parsing takes place every scan.
a. Status: Position status of the encoder.
b. Positionl, Position2, Position3: The signed position in steps of each magnet.
i. Any non-configured magnets (number of magnets equal to 1 or 2) will have position value 0.
c. Velocityl, Velocity2, Velocity3: The signed velocity of each magnet.
i. Any non-configured magnets (number of magnets equal to 1 or 2) will have position value 0.
2. Read important encoder parameters: Linear.Read.XXXXXXXX. This is done so that a user can validate the
settings read from the encoder against their intended configuration.
a. Automatic:
i. Two seconds after a successful re-connection between PLC and encoder.
b. On Demand: Linear.Read.Command
i. Read begins upon positive transition of trigger bit. This bit will be automatically cleared when
the read is successful or a read failure is detected.
c. Outputs: Linear_AOIl.Out_Read_Success
i. Cleared when read initiated or connection between encoder and PLC is lost.

ii. Setupon successful read.

iii. Once the AOI has been setup and a successful read has occurred, there should be no read
failures in the future (assuming the encoder is powered and connected). However if you want
to monitor explicitly for read failures you may use Linear_Read_MSG.ER.

3. Perform a preset: Linear.Preset.Presetl, Preset2, Preset3.
a. On Demand: Linear.Preset.PresetlCommand, Preset2Command, Preset3Command.
i. Thereis a different preset value and trigger for each magnet

ii. Preset operation begins upon positive transition of a trigger bit, so it is recommended that this
bit is set using a one-shot (ONS instruction). This bit will be automatically cleared when the
preset operation is successful or an error is detected for that each magnet.

iii. Once the AOI has been setup and a successful preset has occurred, there should be no preset
failures in the future (assuming the encoder is powered and connected). However if you want
to monitor explicitly for preset failures you may use Linear_Preset_ MSG.ER.

b. Outputs: Linear_AOI.Out_Presetl Success, Out_Preset2 Success, Out_Preset3_Success
i. Each bit is cleared on first scan or when preset operation is initiated for the each magnet.

i. Set upon successful preset operation for the each magnet.
Note: Preset operation for magnet 2 and 3 can still be successful even if the number of magnets equals 1 or 2.

The AOI has an additional output called LINEAR_AOI.ConnOK. This bit is set to true when the PLC and encoder have
been connected successfully for two seconds. It is cleared when a communication fault is detected.
AOI output usage is at the programmer discretion. They can be used for in logic, but do not need to be.
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Appendix
TR_Linear UDT
Member Variable Data Type Usage Description
Status DINT (32 bits) Read Only (Linear.Status) 10 Assembly from Device — Position Status
Position1 DINT (32 bits) Read Only (Linear.Position1) 10 Assembly from Device — Magnet 1 Signed Position
Velocityl DINT (32 bits) Read Only (Linear.Velocityl) 10 Assembly from Device — Magnet 1 Signed Velocity
Position2 DINT (32 bits) Read Only (Linear. Position2) 10 Assembly from Device — Magnet 2 Signed Position
Velocity2 DINT (32 bits) Read Only (Linear. Velocit2) 10 Assembly from Device — Magnet 2 Signed Velocity
Position3 DINT (32 bits) Read Only (Linear. Position3) 10 Assembly from Device — Magnet 3 Signed Position
Velocity3 DINT (32 bits) Read Only (Linear. Velocity3) 10 Assembly from Device — Magnet 3 Signed Velocity
PositionSensorType SINT (8 bits) Read Only (Linear.Read.PositionSensorType) Read From Device - Attribute: 11
Direction BOOL (1 bit) Read Only (Linear.Read.Direction) Read From Device - Attribute: 12
PositionFormat INT (16 bits) Read Only (Linear.Read.PositionFormat) Read From Device - Attribute: 15
RawResolution DINT (32 bits) Read Only (Linear.Read.RawResolution) Read From Device - Attribute: 16
PositionMeasuringlncrement | DINT (32 bits) Read Only (Linear.Read.PositionMeasuringlncrement) Read From Device - Attribute: 18
VelocityFormat DINT (32 bits) Read Only (Linear.Read. VelocityFormat) Read From Device - Attribute: 25
Read VelocityObserver SINT (8 bits) Read Only (Linear.Read. VelocityObserver) Read From Device - Attribute: 108
PositionFilter SINT (8 bits) Read Only (Linear.Read. PositionFilter) Read From Device - Attribute: 109
NumberOfMagnets SINT (8 bits) Read Only (Linear.Read. NumberOfMagnets) Read From Device - Attribute: 110
Alarms INT (16 bits) Read Only (Linear.Read.Alarms) Read From Device - Attribute: 44
Warnings INT (16 bits) Read Only (Linear.Read.Warnings) Read From Device - Attribute: 47
EncoderFirmwareNumber STRING Read Only (Linear.Read.EncoderFirmwareNumber) Read From Device - Attribute: 119
ReadData SINT[4] (4x8 bits) N/A Internal working variables - do not use.
Command BOOL (1 bit) Read/Write (Linear.Read.Command) Read Params Trigger
Presetl DINT (32 bits) Write Only (Linear.Preset.Preset1) Write To Device - Attribute: 103, Signed Value
Preset2 DINT (32 bits) Write Only (LIN Linear EAR.Preset.Preset2) Write To Device - Attribute: 104, Signed Value
Preset Preset3 DINT (32 bits) Write Only (Linear.Preset.Preset3) Write To Device - Attribute: 105, Signed Value
PresetData SINT[4] (4x8 bits) N/A Internal working variables - do not use.
PresetlCommand BOOL (1 bit) Read/Write (Linear.Preset. PresetlCommand) Magnet 1 Preset Operation Trigger
Preset2Command BOOL (1 bit) Read/Write (Linear.Preset. Preset2Command) Magnet 2 Preset Operation Trigger
Preset3Command BOOL (1 bit) Read/Write (Linear.Preset. Preset3Command) Magnet 3 Preset Operation Trigger

Note: Attribute numbers refer to Object 0x23 Position Sensor Object.

Definitions can be found in the “Absolute Linear Encoders LA, LP, LMP (+MultiSensor) — User Manua
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Configuration Assembly

Default | Default Default Possibilities Description

(Hex) | (Decimal) | (Decimal)
Linear:C.Data[0] 00 0 0 Oorl Direction Counting Toggle - Attribute: 12
Linear:C.Data[1] 04 4 3708 8706 (cm), 8707 (mm), Position Format
Linear:C.Data[2] 22 34 8708 (um), 8709 (nm) Attribute: 15
Linear:C.Data[3] 01 1
Linear:C.Data[4] 00 0 Position Measuring Increment
Linear:C.Data[5] 00 0 1 1-1000000 Attribute: 18
Linear:C.Data[6] 00 0
Linear:C.Datal[7] 01 1 11009 7940 (stp/s) — Velocity Format
Linear:C.Data[8] 2B 43 11009 (cm/s) Attribute: 25
Linear:C.Data[9] 01 1
Linear:C.Data[10] 00 0 Velocity Resolution
Linear:C.Data[11] 00 0 1 1 Attribute: 26
Linear:C.Data[12] 00 0
Linear:C.Data[13] 00 0
Linear:C.Data[14] 00 0 0 N/A Reserved
Linear:C.Data[15] 00 0 0 0,1,4,7 Velocity Observer - Attribute: 108
Linear:C.Data[16] 01 1 1 1-16 Position Filter - Attribute: 109
Linear:C.Data[17] 01 1 1 1,2,3 Number of Magnets — Attribute: 110
Linear:C.Data[18] 00 0
Linear:C.Data[19] 00 0
- 0 N/A Reserved
Linear:C.Data[20] 00 0
Linear:C.Data[21] 00 0
Linear:C.Data[22] 00 0
Linear:C.Data[23] 00 0
Linear:C.Data[24] | 00 0 0 N/A Reserved
Linear:C.Data[25] 00 0
Linear:C.Data[26] 00 0
Linear:C.Data[27] 00 0
- 0 N/A Reserved
Linear:C.Data[28] 00 0
Linear:C.Data[29] 00 0
Linear:C.Data[30 00 0
Linear:c.Data{31} 00 0 0 N/A Reserved

NOTE: The offline PLC file should be updated with the new values to ensure old values aren’t re-loaded upon re-download. This can be done by updating the offline

file (recommended) or uploading tag values upon saving the program.
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Configuration Assembly Mapping Example

Desired Value (Decimal) | Desired Value (Hex) | Desired Value (Hex) | Desired Value (Signed Decimal)*
Linear:C.Data[0] 1 0 01 1
Linear:C.Data[1] 05 5
- 8709 2205
Linear:C.Data[2] 22 34
Linear:C.Data[3] 05 5
Linear:C.Data[4] 00 0
X 5 05
Linear:C.Data[5] 00 0
Linear:C.Data[6] 00 0
Linear:C.Data[7] 04 4
- 7940 1F04
Linear:C.Data[8] 1F 31
Linear:C.Data[9] 01 1
L!near:C.Data[IO] Left as default - 1 Left as default - 01 00 0
Linear:C.Data[11] 00 0
Linear:C.Data[12] 00 0
Linear:C.Data[13] 0 00 00 0
Linear:C.Data[14] 00 0
Linear:C.Data[15] 4 04 04 4
Linear:C.Data[16] 5 05 05 5
Linear:C.Data[17] 3 03 03 3
Linear:C.Data[18] 00 0
Linear:C.Data[19] 00 0
Linear:C.Data[20] 0 00 00 0
Linear:C.Data[21] 00 0
Linear:C.Data[22] 00 0
Linear:C.Data[23] 00 0
- 0 00
Linear:C.Data[24] 00 0
Linear:C.Data[25] 00 0
Linear:C.Data[26] 00 0
Linear:C.Data[27] 0 00 00 0
Linear:C.Data[28] 00 0
Linear:C.Data[29] 00 0
Linear:C.Data[30] 0 00 00 0
Linear:C.Data[31] 00 0

*Note: Conversion from Hex bytes to decimal bytes is not required if the style was changed to Hex, as recommended.
Note: In cases where bit 7 of a byte is high, the 2’s complement must be taken. See Appendix Fehler! Verweisquelle konnte nicht gefunden werden. for more
information.
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Resolutions and Distance Sample Calculations

Two attributes (16 and 18) are used to define the resolution of the Linear and are configurable from the configuration
assembly. In short, attribute 15 defines the unit of the position value and resolution value, and attribute 18 sets the
resolution in those units. Then attribute 16 (read-only) calculates the raw resolution that has been configured, in
nanometers.

Further explanation is below:

Attribute Access Description

15 — Position Format Get/Set | Unit for Position Output and Attribute 18
16 — Raw Resolution Get Resolution in nm

18 — Position Measuring Increment | Get/Set | Resolution in Units from Position Format

Note: Get Access refers to the Linear UDT, Linear.Read. XXXXXXXX

Possible position formats (from User Manual) are:

Attribute Value | Unit
0x2202 [cm]
0x2203 [mm]
0x2204 [um]
0x2205 [nm]

The resolution calculation is as follows:
Position Measuring Increment|[PositionFormatUnit] = Resolution

Some examples can be found below:

Attribute 18 Attribute 15 Scaled Resolution Raw Resolution Attribute 16
1 0x2204 > 1um > 1000 nm 2> 1000
2 0x2202 > 2cm > 20 000 000 nm 2> 20 000 000
1 0x2205 > 1nm > 1nm 2> 1
5 0x2205 > 5nm > 5nm 2> 5
3 0x2203 > 3 mm > 3 000 000 nm 2> 3000 000

Note: The first example uses the default values.

Position value is reported from the device in steps. This value is read each scan and stored under Linear.Position1 (or 2
or 3). To calculate magnet distance from steps to distance in the Position Format Units or nanometers, a simple
multiplication is required:
Position [PositionFormatUnit] = Linear. Positionl x ScaledResolution
OR

Position [nm] = Linear. Positionl x RawResolution
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Unsigned Vs Signed
RSLogix uses signed integers (SINTs, DINTs) which can catch some users off guard. This is general RSLogix behaviour and
can’t be influenced by an AOI, so this appendix has been included to help the user’s understanding.

When the most significant bit of the integer is high, RSLogix will interpret and display this number as a negative. Using
SINT as an example:

Binary RSLogix Value
00000001 1
00000011 3
01111111 127

10000000 -128 (2’s complement of 128)
10000001 -127 (2’s complement of 129)
10000011 -125 (2’s complement of 131)
11111111 -1 (2’s complement of 255)

Because the liner encoder returns a signed DINT position value, this is not a concern for the position. However, it does
apply to other SINTs, INTs, and DINTSs,

An easy was to calculate the 2’s complement of a number in RSLogix using an available tag. Below is a DINT example,
but the same method applies for a SINT:
Translate the number (2, 147, 483, 649) to Hex using a calculator.

e Change the Style of a DINT tag in RSLogix to Hex.

e Enter the number into the value column of that tag, in Hex (80 00 00 01).

+ SignedT ranslator [+] 16#8000_0001 | |Hex | DINT

e Then change the Style back to Decimal to reveal the 2’s complement.

||_| +|- SignedT ranzlator | -2147453647 | |Deu:ima| | DIMT
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Logic Examples

TR _Linear
DataType To Be Used
With TR_Linear_2A01

Magnet 1 Preset

TR _Linear
DataType To Be Used
With TR_Linear_A01

Magnet 2 Preset

TR _Linear
DataType To Be Used
With TR_Linear_A01

Magret 1 Preset
Command Trigger Bit

Preset_Condition  Preset_Condition_CONS A A Linear Preset Preset...
0 1 F {onsT] Mave Mave L
Source 150 Source 400 .
TR _Linear

Dest Linear Preset Preset..

&

Dest Linear Preset Preset..
0+

R
ot to tr

DataType To Be Used
With TR_Linear_A01
Magret 1 Preset
Command Trigger Bit
Linear Preset Preset...

—

TR _Linear
DataType To Be Used
With TR_Linear_A01

Read Command Trigoer

Bit
Resd_Condition  Read_Condition_COMNS Linear Read Command
1 JF [ons Q@

TR_Linear
DataType To Be Used
With TR_Linear_A01

Magnet 1 Position

Walue
RT Magnet! _HiPos_Alm_Ck Magnet! _HiPos_Alm
2 —— Greater Than (A=8) {omsT] L
Source A Linear Postiont
11112 4
Source B &00

(End)
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