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Disclaimer of liability

The present manual was compiled with utmost care, errors and omissions reserved. For this reason
Baumer rejects any liability for the information compiled in the present manual.

Baumer nor the author will accept any liability for direct or indirect damages resulting from the use of the
present information.

At any time we should be pleased receiving your comments and proposals for further improvement of the
present manual.

Created by:
Baumer IVO GmbH & Co. KG
Villingen-Schwenningen, Germany

Registered trademarks
Studio5000® and LogixDesigner® are registered trademarks of Allen-Bradley®.

Names mentioned in the present manual and other names that may be registered trademarks are not
marked correspondingly. Having omitted the respective marking does not necessarily imply that the names
are not registered trademarks or that there are no existing patents and protected patented designs.
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1. Introduction

1.1. Scope of delivery

Please check the delivery upon completeness prior to commissioning.
Depending on encoder configuration and part number the delivery may include:

o EtherNet/IP encoder
EDS files and manual (available at www.baumer.com)

1.2. Product classification

Product Product family Suitable input in hardware-catalog

EAL580-xxx.XXEN.13160.x optical - multiturn EAL580 MT encoder ST13 MT16, optical

EAL580-xxx.XxXEN.18130.x optical - multiturn EAL580 MT encoder ST18 MT13, optical

EAMS580-xxX.XXEN.14160.x magnetic - multiturn EAM580 MT encoder ST14 MT16, magnetic
Explanation

- Placeholders marked “x” in the product reference number will not influence the selection

- “MT” means “multiturn”

- “ST” means “singleturn”

- “ST13 MT16” means “13 bits physical singleturn resolution, 16 bits physical multiturn resolution”

EDS file
Several EDS files for different encoder types exist. The EDS files for an EAx580 EtherNet/IP encoder are
available for download at www.baumer.com.

EDS files for the following products are available:
- Baumer EAL 580 ST13MT16
- Baumer EAL 580 ST18MT13
- Baumer EAM 580 ST14MT16

For further information see chapter Import EDS File.

Supported Standards and Protocols

Common Industrial Protocol (CIP™) Vol1, Ed 3.21

EtherNet/IP Adaptation of CIP Vol2, Ed. 1.22, Nov 2016

Encoder Device Profile (Volume 1, 6.21)

ODVA Certification Test CT14 passed with firmware revision 1.002.

Firmware revision 1.003 supports Apply_Attributes, Restore and Save Services for the Position Sensor
Object to make the configuration of the device more comfortable.

Baumer_EAXx_EtherNetlP_MA_EN 6/78 www.baumer.com
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2. Safety and operating instructions

Intended use

e The encoder is a precision measuring device that is used to record positions and speeds. It provides
measuring values as electronic output signals for the subsequently connected device. It must not be used
for any other purpose. Unless this product is specially labeled, it may not be used for operation in
potentially explosive environments.

e Make sure by appropriate safety measures, that in case of error or failure of the encoder, no danger to
persons or damage to the system or operating facilities occurs.

Personnel qualification
¢ Installation and assembly of this product may be performed only by a person qualified in electronics and
precision mechanics.

Maintenance
e The encoder is maintenance-free and must not be opened up nor mechanically or electronically modified.
Opening up the encoder can lead to injury.

Disposal
e The encoder contains electronic components. At its disposal, local environmental guidelines must be
followed.

Mounting

¢ Solid shaft: Do not connect encoder shaft and drive shaft rigidly. Connect drive and encoder shaft with a
suitable coupling.

¢ Hollow shaft: Open clamping ring completely before mounting the encoder. Foreign objects must be kept
at a sufficient distance from the stator coupling. The stator coupling is not allowed to have any contact to
the encoder or the machine except at the mounting points.

Electrical commissioning

¢ Do not proceed any electrical modifications at the encoder.

e Do not proceed any wiring work while encoder is live.

e Do not remove or plug on connector whilst under power supply.

e Ensure that the entire system is installed in line with EMC/EMI requirements. Operating environment and
wiring have an impact on the electromagnetic compatibility of the encoder. Install encoder and supply
cables separately or far away from sources with high emitted interference (frequency converters,
contactors, etc.).

e When working with consumers with high emitted interference provide separate encoder supply voltage.

e Completely shield encoder housing and connecting cables.

e Connect encoder to protective earth (PE) using shielded cables. The braided shield must be connected to
the cable gland or connector. Ideally, aim at dual connection to protective earth (PE), i.e. housing by
mechanical assembly and cable shield by the downstream devices.

Supplementary information
e The present manual is intended as a supplement to already existing documentation (e.g. catalogues, data
sheets or mounting instructions).

Baumer_EAXx_EtherNetlP_MA_EN 7178 www.baumer.com
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3. Commissioning

3.1. Mechanical mounting
Shaft encoders

Mount the encoder using the mounting holes in the encoder flange and fitting screws. Observe thread
diameter and depth.

There is an alternative mounting option in any angular position by eccentric fixings available as an
accessory.

Connect drive shaft and encoder shaft by using an appropriate coupling. The shaft ends must not touch
each other. The coupling must compensate temperature and mechanical tolerances. Observe the
maximum permitted axial or radial shaft load. For appropriate couplings please refer to accessories.
Tighten the mounting screws firmly.

Hollow shaft encoders

Mounting by clamping ring

Prior to mounting the encoder open the clamping ring completely. Push encoder onto the drive shaft and
tighten the clamping ring firmly.

Adjusting element with rubber buffer

Push the encoder onto the drive shaft and insert the cylindrical pin into the adjusting element (customer-
mounted) and the rubber buffer.

Spring washer

Fasten the spring washer at the mounting holes of the encoder housing using screws. Push the encoder
onto the drive shaft and mount the spring washer to the contact surface.

3.2. Electrical connection
3.2.1. Cabling
EtherNet/IP utilizes Fast Ethernet cables (100 Mbit/s, Cat. 5).

Baumer_EAXx_EtherNetlP_MA_EN 8/78 www.baumer.com
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3.2.2. Connecting

The encoder provides three M12 flange connectors.
Two M12 flange connectors (D-coding, according IEC 61076-2-101) named “Port 1” and “Port 2” (see below)

serve for the connection.

Hexadecimal Rotary
Switch X

(for IP address
configuration)

Hexadecimal Rotary
Switch Y

(for IP address
configuration)
Preset/Reset button

Port 2
Port 1
L/A
Mod
Net
L/A
Power

e For power supply use an A-coded M12 connector only.

e The D-coded M12 connector “Port 1” and “Port 2“ may only be used to connect the encoder to the
EtherNet/IP network.

e Seal up any unused M12 connector using a screw cap (included in the delivery).

Baumer_EAXx_EtherNetlP_MA_EN 9/78 www.baumer.com
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Pin assignment

Power Supply EtherNet/IP (Bus Line)
3 4

()

1 ) 2 1

1 x M12 flange connector (male) 2 x M12 flange connector (female)

A-coded D-coded

Pin  Assignment Pin  Assignment

1 UB (10...30 VDC) 1 TxD+

2 Do not connect 2 RxD+

3 GND 3 TxD-

4 Do not connect 4 RxD-

Preset/Reset

IP address (192.168.1.xx)
075 || «£070

Q > >0
o el A4 B~
& e o

}6 3 (i }6 3 \©

1.5Nm

Preset/Reset button
The encoder may have a screw cap located where M12 connectors and LEDs are located as well. After
removing the screw cap the preset/reset button is visible.

The preset/reset button works in two modes:

Reset Mode: effective in the first 60 seconds after power-on
Pressing the button results in a “Type 1 Reset”. The encoder is reset to factory defaults. For details see chapter
Class Services of the Identity Object.

Caution: Even communication parameters (e.g. IP address) are reset to factory defaults.

Preset Mode: effective after more than 60 seconds after power-on
Pressing the button activates a preset with a value defined in Instance Attribute 107 - Preset Request Value

of the Position Sensor Object (value is 0 by default). The contained position value will be interpreted as
absolute value.

In order to perform a preset/reset the push button must be pressed for a duration of at least three seconds
(LEDs blinking red) and longest five seconds. The button has to be released when the LEDs change from red
blinking to green blinking.

Baumer_EAXx_EtherNetlP_MA_EN 10/78 www.baumer.com
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Note:

After having used the preset/reset button the screw cap must be screwed in again and tightened with a torque
of 1.5 Nm.

3.2.3. Rotary Switches

With the two rotary switches the address can be set to 192.168.1.xy where x and y are defined by the
hexadecimal values set by the rotary switches.

For detailed information see chapter Via Rotary Switches.

Baumer_EAXx_EtherNetlP_MA_EN 11/78 www.baumer.com
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4. IP Address Configuration

The IP address of the device has to be allocated before a communication with the device is possible. By default
the device expects to receive an IP address via DHCP. The methods to allocate an IP address to the device
are described below.

Rotary Switches = 00

Passion for Sensars

Y
N read value of TCP/IP Interface Object
Class OxF5, Instance 0x01, Attribute 0x03
0 1 2
IP Address = BOOTP DHCP
IP Address Request Request
192.168.1.XY stored in
Flash wait for IP wait for IP
XY = value from the two HEX Assign from Assign from
Rotary switches Server tool Server toal

N

1

IP Address ready configured

Baumer_EAXx_EtherNetlP_MA_EN
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4.1. ViaBOOTP/DHCP Server

Open the BOOTP/DHCP Server tool from Rockwell (tested with version 2.3). At power-on the device sends a
request with its MAC address.

Double-click on the MAC address of the device and enter the desired IP address.
| L=l x |

File Tools Help

— Request Histary

Clear Higtory I Add to Relation List

[hir:rmir: sec) | Typ_e_J Ethernet Address [MAC) |_IF' Address | Hosthame
915:40 DHCP  9C:C9.50:05:76:23 192.168.1.66

91540 DHCP - 9C:C950:0%:76:22

91524 DHCP  9C:C950:0%:76:22

31518 DHCP  3C:CH.50:05:76:23

31512 DHCP  9C:C9.50:05:76:23

91507 DHCP  9C:C9.50:05:76:23

— Relation List

New | Delete | Enable BODTP | Enable DHCP | Disable BOOTP/DHCF |

Ethermet Address [MAC) l Tupe I IP &ddress Properties - —
9C:C9.50:05:76:23 DHCP  192168.1.66

Ethernet &ddress [MAC): |EIC:CEI!5|]!|]5!TE!23
IPAddess: | 192 . 168 . 1 . BB

Hostname: "

Description: l

— Statu:
Sent 192.168.1.66 to Ethernet address SC:C9:50:05: 76: 23 ok I Cancel |

8 —

If a static IP is desired click on “Disable BOOTP/DHCP” once the relation list entry is done.

Baumer_EAXx_EtherNetlP_MA_EN 13/78 www.baumer.com
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4.2. Via Rotary Switches

If the value read from the rotary switch is unequal to 0 the IP address is "192.168.1." plus the value of the
rotary switch which is used for the 4th octet (byte). The value of the 4th octet (byte) of the IP address is defined
by the value of the two rotary switches

X Y

Value of rotary switch 1 Value of rotary switch 2

Open the screw cap to get access to the rotary switches. Set the rotary switches to the desired IP address. An
example is shown below.

Generally the formula for the
value of the 4th octet (byte)
of the IP address is:

X*16' +Y * 16°

In this example the rotary switches are set to X=0x04 and Y=0x02 which results to:
4*16+2=66 ->ThelP address is setto 192.168.1.66.

In the following chapters the details about the functionality of the device depending on the value of the rotary
switches are described.

Baumer_EAXx_EtherNetlP_MA_EN 14/78 www.baumer.com
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4.2.1. Position of rotary switches equal to 0

If the value of the rotary switches is equal to O the IP address currently used was either obtained from
BOOTP or DHCP or previously assigned and read from remanent storage. The table below shows the
behavior of attributes 1, 3 and 5 of the TCP/IP Interface Object (0xF5) when the value of the rotary switches
is set to O.

Instance Attribute of TCP/IP  Get Set Comment

Interface Object (OxF5)

1 1 Rejected (read- Interface Configuration Status
only)

1 = obtained from BOOTP, DHCP
or non-volatile storage

3 0,1,2 Accepted Configuration method
0 = statically
1=BOOTP
2 = DHCP (default)
5 Current IP Accepted Current IP configuration
configuration is the stored IP configuration.

4.2.2. Position of rotary switches unequal to 0

If the value read from the rotary switch is unequal to O the IP address is "192.168.1." plus the value of the
rotary switch which is used for the 4th octet (byte). The value of the 4th octet (byte) of the IP address is
defined by the value of the two rotary switches. See also Via Rotary Switches.

When the value of the rotary switches is unequal to O (zero) the IP address cannot be changed via the
TCP/IP Interface Object (0xF5). The table below shows the behavior of attributes 1, 3 and 5 of the TCP/IP
Interface Object.

Instance Attribute of TCP/IP  Get Set Comment
Interface Object (OXF5)
1 2 Rejected (read- Valid configuration obtained by
only) hardware settings
3 0 = static Rejected (0xOC Configuration method
= Object State
Conflict) 0 = statically
1 =BOOTP
2 = DHCP (default)
5 Current IP Rejected (0xOC Current IP configuration
configuration = Object State  is the stored IP configuration.
Conflict)
Baumer_EAXx_EtherNetlP_MA_EN 15/78 www.baumer.com
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5. Engineering (Allen Bradley Studio 5000)

The following examples relate to Allen Bradley PLCs using the engineering tool Studio 5000.

Of course the encoder will also accept PLCs and engineering software of other manufacturers. In this case
please proceed in an analog way.

5.1. Start Studio 5000

Start Studio 5000 for example from the Windows start menu.
E3 Studio 5000

5.2. Create project

- Create a new project
- Select the PLC type
- Insert the project name

5.3. Import EDS file
An EtherNet/IP adapter is described by a so-called “Electronic Data Sheet” (EDS) file.

The EDS file for an EAx580 EtherNet/IP encoder is available for download at www.baumer.com.

To provide the EDS file to Studio 5000 the following steps have to be done:

- Select ,Tools“ -> ,EDS Hardware Installation Tool"

Window Help

5 Options... 'r__
Security 3
4 Documentation Languages...

Import 3
Export 3

el I

U &l EDS Hardware Installation Tool
Motion »
Plug-In Manager...

Custam Taools.,

fl ContralFLASH
BootP-DHCF Tool

Baumer_EAXx_EtherNetlP_MA_EN 16/78 www.baumer.com
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Register an EDS file:

Passion for Sensars

Registration
Elscttoris Dt Sheet fle(s) wil b added to your system for use in Rockwell Automation appliations:

" Register a single file

 Register a directory of EDS files =

MNamed:
F:iEthermetPLEALGE0VE D S attachmentd-B aumer_EALEE0_EN_13168 Browse.

I thereis an ican file Lico] vilh the same name as the filfs) you are registering
then this image will be associated with the device:

To perform an installlion test on the ffs] click Next

< Zuriick Weiler > Abbrechen

Rockwell Automation's EDS Wizard =

Rockwell Automation's EDS YWizard

Change Graphic Image
“You 6 changs the araphis imags that is sssociated with a device.

Charge icon...

Product Types

= @ Vendar Speciic Type

h EALBBOST13MTIE

< Zurick Abbrechen

Note:

The icon for “EAL580 ST13MT16” in the screenshot above is shown when an EAL580 EtherNet/IP encoder is
configured. If an EAM580 EtherNet/IP encoder is configured a different icon is displayed. Additionally EAM580
EtherNet/IP encoders have different product codes.

Baumer_EAXx_EtherNetlP_MA_EN
09.18
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5.4. Module configuration

5.4.1. Configuring an encoder module

E-E3 10 Configuration
=3 Pointl
i L[B1[0] 1769-L13ER-BE1B Baumer
253 Embedded [/0
. i [1] Embedded Discrete_10

Passion for Sensors

Right-click on Ethernet symbol in Controller Organizer window and click on “New Module”.

Search for “Baumer” device and select “EAL580-X.XEN.XXXXx.X":

Select Module Type

Catalog | Module Discovery I Favorites

baumer Clear Filters

Show Filters ¥

Catalog Mumber Description Wendar Categary
BMMzx GCMM Baumer V0 GrmbH & Co. KG Encoder
BMSx GLAM EBiaumer Y0 GmbH & Co. KG Encoder
T 16 Eiaumer V0 GrmbH KG Encoder
Biaumer VO GrmbH Encoder
GBAM Baumer V0 GrmbH & Co. KG Encoder
GBMM Biaumer W0 GmbH & Co. KG Encoder
GaM Biaumer W0 GmbH & Co. KG Encoder
Gbdb Biaumer W0 GrbH & Co. KG Encoder
8 of 446 Module Types Found Add to Favorites
[ Close on Create [ Create ] [ Cloze ] [ Help ]
Baumer_EAx_EtherNetIP_MA_EN 18/78 www.baumer.com
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Click “Create”, insert name and set the IP address of the encoder. Click “Change ...” to change the
configuration (if required):

| Mew Module @
General® | Connection | Module Info I Internet Protocol I Port Configuration | Nelwurkl
Type: EALBB0-= xEM.1316x.x EALGE0 ST13MT1E
Wendor: Baumer VO GmbH Co. KG
Parent Local
Mame: encoder Ethemet Address
Desaii @) Private Metwork: 1921681, BE 2
IP &ddress:
Host Marne:
Module Definition
Revision: 1.0
Electronic Keying:  Compatible Module
Cornections: Input Only (1) Position value
Change ...
Status: Creating ak ] | Cancel | | Help

Select data type (column “Size”, not changeable for all connections):

5 Madule Definition* (=3
Fievision: 1 - om =
Electronic Keying: | Compatible Module -
Connections:
Mame Remote Data Size Tag Suffix
Irpt: 1 DINT encocer:
Input Cnly (17 Position value - 1
Output: 1] =none=
-
[ Ok ] | Cancel | | Help |

By default connection 1 (Input Only) is selected. The position value is proposed and can be configured to the
desired connection.

The layout of the cyclic process data image and even the configuration data of the encoder is defined by the
type of the connection and can be changed at column “Name”. See chapter Module Configuration, Connections
for more details.

The requested packet interval (RPI) in milliseconds can be configured in tab “Connection”.

Baumer_EAXx_EtherNetlP_MA_EN 19/78 www.baumer.com
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5.4.2.

Set network path and download configuration

Click on symbol to select the network path to the PLC.
Click “Download” to download the project to the PLC:

Offline
Mo Farces
Mo Editz

0. ™ RUN B
Go Online

Uplaad...
| Qmunlcuad

If the encoder is configured and running the following is shown.

Rem Bun EI, I Fun Maode
4 = Controller OK
E]‘: [T Energy Storage 0K

M /0 0K
I

Mo Forces
Mo Editz

5.4.3. View encoder data using controller tags
Double-click on “Controller Tags” and watch values at tab “Monitor Tags”:

@ Logix Designer - Baurner [1764-L18ER-BB16 27.11]* - [Controller Tags - Baumertcontroller)]
File Edit View Search Logic Communications Tools ‘Window Help

ER=" Acivate_Preset - BB G ([Eh Seiect language... -9
Rem Run M8 M Fun Mode Path [AB_ETHIP-1\192.168.1.5° ==
NoRuEss »_| T Cortraller OK
- 7 Energy Storage OK
o Edis B g o St A Bl 0]+ [ o
0 | « v \Favorites JEdo-on £ Alarms A BR_A Tmericourter A 1

Contraller Organizer BRI Soops [@Baumer + Show A Tags - T
F Caontroller B:
|| 83 Controller Baumer e =2 o [Valum e[ Foetask ] Stie Data Type
2 Controller Tags -
] [ Conmtroller Fault Handler + Local 1:C [ foosl 4B-Embedded_DiscretelD.C:0
= 3 Power-Up Hardler + Local Tl [ [ 4B:Embedded_Discretel 010

5 Tasks + Local 1:0 [ [ 4B-Embedded_Discretel 0:0.0

=58 MainTask = encoderl] fooob foood _O1D4EALSE0_xxEN1316x<_106CEE361:0

258 MainProgram encoder|1.ConnectiorF aulted 0 Decimal  |BOOL
[ Parameters and Local Tags — encoderl1.Dats [ {--.} |Decimal |DINT[i]
B MainRoutine + encoder!1.Datal]] 370323 Decimal | DINT
-3 Unscheduled
5 Mation Groups
-3 Ungrouped fues
-1 8dd-On Instructions

5 Data Types J[» ]\, Monitor Tags £ Edit Tags / « m »

Baumer_EAXx_EtherNetlP_MA_EN 20/78 www.baumer.com
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5.5. Module Configuration, Connections

Passion for Sensars

The layout of the cyclic process data image and even the configuration data of the encoder is defined by the
type of the connection inside the module configuration. Several connection types are available.

5.6. Input Data

The layout of the cyclic process data image is defined by the following four assembly instances.

Assembly Instance 1, Input Data, Length: 4 bytes

Byte Position Sensor Object,

Number | Instance Attribute Description
Byte O

Byte 1

Byte 2 3 Position Value
Byte 3

Assembly Instance 2, Input Data, Length: 5 bytes

Byte Position Sensor Object, Description

Number | Instance Attribute P

Byte 0

Byte 1

Byte 2 3 Position Value

Byte 3

Byte 4 46 + 49 Attribute 46 (Alarm Flag) is represented in bit O.

Attribute 49 (Warning Flag) is represented in bit 1.

Assembly Instance 3, Input Data, Length: 8 bytes

Byte Position Sensor Object,
Number | Instance Attribute

Byte

Description

Byte
Byte 3 Position Value
Byte
Byte
Byte

Byte 24 Velocity

~N o o W N PO

Byte

Assembly Instance 110, Input Data, Length: 9 bytes

Byte 0

Byte 1

Byte 2 3 Position Value

Byte 3

Byte 4

Byte 5

Byte 6 24 Velocity

Byte 7

Byte 8 46 + 49 Attribute 46 (Alarm Flag) is represented in bit 0.

Attribute 49 (Warning Flag) is represented in bit 1.
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5.7. Configuration data

The layout of the configuration data is described in the following table.

Assembly Instance 105, Configuration Data, Length: 32 bytes

= 2
f‘;" Zg o % Description Default value_s of Default valugs of Default valugs of
m o encoder variant encoder variant encoder variant
& = “ST13MT16” “ST18MT13” “ST14MT16”
Byte 0 12 Direction Counting Toggle 0 0 0
Byte 1 14 Scaling Function Control 1 1 1
Byte 2 16 Measuring Units per Span 0x2000 0x40000 0x4000
Byte 3
Byte 4
Byte 5
Byte 6 17 Total Measuring Range 0x20000000 0x80000000 0x40000000
Byte 7
Byte 8
Byte 9
Byte 10 25 Velocity Format O0x1FOF 0x1FOF 0x1FOF
Byte 11
Byte 12 26 Velocity Resolution 1 1 1
Byte 13
Byte 14
Byte 15
Byte 16 100 Velocity Sample Rate 16 16 16
Byte 17 101 Velocity Filter
Byte 18 102 Gear Factor Activation 0 0 0
Byte 19
Byte 20 103 Gear Factor Numerator 0x2000 0x1000 0x4000
Byte 21
Byte 22
Byte 23
Byte 24 104 Gear Factor Denominator 1 1 1
Byte 25
Byte 26
Byte 27
Byte 28 107 Preset Request Value 0 0 0
Byte 29
Byte 30
Byte 31

Changing values of any attribute via explicit messages has to be applied by “Apply Service” afterwards.
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5.8. Module Configuration with configuration data

Note:
For every connection which includes configuration data (see entries with “+ Config”) the configured data is
downloaded at connection establishment (“Forward Open” event, e.g. at power-on).

Right-click on symbol of EAX580 EtherNet/IP encoder in Controller Organizer window:

Mew bdodule...

Discover Modules,.,

-5 Ethernet
1 1769-L18ER-BE1E testl

Cut Ctrl+x
5] Module Defined Tags Copy Crl+C
encoder:1
sscription Paste Chrl+4
atus Runining Delete Del
aclule Fault
Cross Reference Ctrl+E
Properties. Alt+Enter
L
Print 4

Click on “Properties”. Select “Change” on Tab “General”. Select appropriate connection:

5| Madule Definition (23a)
Bevision o =
Electranic Keying: Compatible Module -
LConnections:
Mame Remate Data Size Tan Suffix
Input Cnly (110): Posttion value + Velocity + Warn/Alarm Flags Inp; a — 4 encoder:
-
Output [i] =none=
Input Only (17 Position value
Input Only (1 Position walue + Config
Input Only (21 Position value + Warndblarm Flags
Input Only (21 Position walue + WarndSlarm Flags + Config
¢ Input Only (3): Position value + Yelocity m s
Input Only (3] Position walue + Velocity + Config
Input Only (110): Postion value + Velocity + Warnidlarm Flags
Listen Only (1): Posttion value
Listen Only (2): Posttion value +YWarn/Alarm Flags
Listen Only (3): Pozstion value + Yelocity 0k ] [ Cancel ] [ Help
Listen Only (1100 Postion value + Velocity + Warnitlsrm Flags
H H H H Ho— ”.
View and edit configuration data in “Controller Tags”:
Gatyelly QogrmEs: > XN scope @Baumer +  Show: All Tags - V.
&+ Controler Baumer Name =% . [Value “[Foe Mask | 5ule i
ControllerTegs Losal1C B Embedded Discretel0 00
[ Controller Fault Handler +| Local {..) {...} :Embedded_Discretel0.C:|
3 Power-Up Handler + Local 1 [ L.} 4B:Embedded_Discretel0:1:0
& Tasks + Local1:0 {...) {..0} A4B-Embedded_Discretel0:0:0
— encoderC [ (o} (1D EALSA0_EN31Gw_273C1A7EC:0
-5 MainTask
) EB MainProgram encoder:C Direction_Counting_Toagle 0 || Decimal  [BOIOL
arameters and Lacal Tags + encoderC Gear_Factor_Activation a Decimal  |INT
- EnMainRoutine +| encoderC. Gear_Facto_Denaminatar 1 Decimal  |DINT
-3 Unscheduled +-encoder:C Gear_Factor_Numerator 8192 Decimal DINT
{5 Mation Groups + encoder.C. Measuing_Units_per_Span 192 Decimal DINT
-3 Ungrouped Axes +/ encoderC Presst_Request_Yalue [ Decimal | DINT
.3 Add-On Instructions encoder:C.Scaling_Function_Control 1 Decimal BOOL
E&_Ia Types + encoder:C.Tatal_Measuring_Range 536870912 Decimal  |DINT
User-Defined + encoderC Velocity_Fiter 5 Decimal | SINT
Ly, Strings + encoder:C Velocity_Fomat 16#1E0E Hex INT
L Add-On-Defined -+ encoder.CVelociy_Resolution 1 Decimal  |DINT
G Predefined & R Vsl Sa e e 15 Decimal  |SINT
L Module-Defined
+ encoder|1 ...} _D1D&EALSS0 xxEN1316x:_334D7ERAD
[ Trends
T, Logical Madel
=-S5 10 Configuration
A Pointl0
- @ [0] 1769-L18ER-BE1E Baumer
-5 Embedded /0 .
i 111 Fmbedded Diserete 10 <)+ \Maonitor Tags |£ Edit Tags / d n »
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5.9. Programming example (preset)

The following steps have to be done to execute a preset by using explicit messaging.

Click on ,Controller Tags*:

Controller Organizer
EIB Controller testl

I | Cuntrullagault Handler

Click on ,Edit Tags":
X Edit fags /

Insert the following 3 new tags:
Tag Data Type

Msg_SET_23_13 Preset_Value MESSAGE
Preset_Value DINT
Activate_Preset BOOL

Description

Passion for Sensors

Set Preset (message tag holds information about class, instance,

attribute and service)
Value which is set by preset function
Forces preset function

Double-click on “MainRoutine” in “Controller Organizer”:

Controller Organizer ~ 01X

=55 Controller testl
A Contraller Tags
----- 23 Contraller Fault Handler
----- 23 Poswver-Up Handler
=45 Tasks
E% kainTask
EI‘% bainProgram
¥ Parameters and Local Tags

Click on “MSG” in tab “Input/Output”:

1 H - MSE | GBSV SsW IOT
4 v A Bt A TimeriCour T Miath
=G
b Message HCEM 7 —
Meszage Control 7 [ HDN— —
—ER>—
1 X I
“Eriel)
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The following box appears.

B MainProgram - MainRoutine® EIE
B b ow| gk
- PSG
0o Message HEM2—H
message Cortrol [ () < on0—
HER—
(Eret)

Right-click in area below “0” and click on “Add Rung”. A new red line appears. Click near “1” to select the lower
red line. Click on “Output Unlatch” in tab “Favorites”. A new box appears.

H hainProgram - MainRoutine® EIE
B g v e
MEG
[ ] Message HCEM—
Message Cortrol 7] DN —
—ER—
(Erct)

Click near “0” to select the upper red line. Click on “Examine On” in tab “Favorites”. A new box appears.

H MainPrograrn - MainRoutine® EIE
& b w|

MSG
oo _& Message BN ——
Mezsage Control 7 L] DN —
HER —
B 7
T | U
(Encly

The three new boxes contain question marks. They have to be linked to tags.

Double-click on the question mark of the “Examine On” box:

=] MainProgram - kainRoutin
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Select “Activate_Preset” in the appearing drop-down menu. The result is shown below.

B MainPrograrn - MainRoutine®

Forces preset
function

Double-click on question mark of “MSG” box. Select “Msg_SET_23_13_Preset_Value” in the appearing drop-
down menu. The result is shown below.

B MainProgram - MainRoutine® EIE
b o w| <>

Set Preset (messane
tag holds
information about
clazs, instance,

Forces preset attribute and
function SErvice]
Activate_Preset e
0 JE M

Message Control =k

R

Double-click on question mark of “Output Unlatch” box. Select “Activate_Preset” in the appearing drop-down
menu. The result is shown below.

B MainProgram - MainRoutine® EIE
® b w| dabr
Set Preset (message
tag holds
information about
clasz, instance,
Forces preset attribiute and
function service)
Activate_Preset el
o I E M HGEN—
Message Cortrol Msg_SET_23_13_Preset_value [] HDMI—
- ER—
Forces preset
function
Activate_Preset
U
(Enct)
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Click on symbol (...) of “MSG” box (see above). A configuration window appears. To write the preset value
(instance attribute 0x13 of Position Sensor Object) insert the following values in the configuration window. Be
careful to set all fields as shown below.

-

Message Configuration - ksg_SET_23_13_Preset Walue @

Configuration” | Eu:ummuniu:atiu:unl Tag |

Mezzage Type: [EEIF‘ [Genenc i
Service [Set Attribute Single v] Source Element: Preset_Walue -
Tvpe:
Source Length: 4 = (Bvtes)
10 Class: 23 [Hex)

Instance: | Attribute: 13 (Hex)

i3 Enable O Enable W aiting i3 Start i3 Daone Done Length: 0
i3 Emor Code: Extended Emor Code: [ Timed Out &
Errar Path:
Errar Test:

| ] | [ Abbrechen ] [Ul_jernehmen] [ Hilfe

Before you can click on “Ubernehmen” (apply) in tab “Configuration” you have to open tab “Communication”
to set the path to the encoder.

Click on “Browse...”, select encoder and click OK.

X hessage Path Browser @

Path:  encoder

encoder

EI'S [0 Configuration
=83 Poirti0

------ (B [0]1769-L18ER-BE1E test]

=1-£5 Embedded 1/0

- g [1] Embedded Discrete |0
Lo[3 Ewpanzion 140, 0 Modules
%5 Ethemet

[ 1769-L15ER-BE1E test]

------ AR EAL520-% xEM . 1316 % encoder

Dt [ Cancel H Help
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Click on “l:.:Jbernehmen" (apply) in tab “Communication”.
Click on “Ubernehmen” (apply) in tab “Configuration” (if not already done).

Open tab “Tag” to enter a description and click on “Ubernehmen” (apply) in tab “Tag”:

Message Configuration - Msg_SET_23 13 Preset Value @

Configuration | Communication [ T3

Mame: Mag_SET_23 13_Preset_Value

Deseriptian: Set Preset p

Type: Base

Data Type:  MESSAGE

Scope: (7B testl

External Read wiite

Access;
3 Enable 2 Enable W aiting ) Start 2 Done Done Length: 0
i) Enar Code: Extended Ermor Code; Tirmed Out €
Erraor Path: encoder
Error Test:

0K || Abbrechen | Ubernﬂnen Hilfe

Click on OK to close the window.

Now the project has to be compiled and downloaded to the PLC. To do this click on “Download”:

Dffline 0. 7 AUN mry
Mo Forces Go Online @
Ma Edits Upload... .

| Download | |_
Camtrallar Craznir L M=

In appearing window click on “Download”:
Download @
Download offline project testl’ to the contraller,

Connected Controller:

Marne: testl

Type: 1769-L18ERE CompactLogix™ 5370 Controller
Path: AB_ETHIP-11192.1658.1.5

Serial Mumber:  60SFEEDD

Securiby: Mo Protection

3 The controller is in Remote Run mode, The mode will be changed to
Remote Program prior to download,

3 DAMNGER: This controller is the system time master. Servo axes in

synchronized controllers, in this chassis or other chassis, may be
turned off,

3 DANGER ! Unexpected hazardous motion of machinery may occur,

Same devices maintain independent configuration settings that are
not loaded to the device during the download of the contraller.

‘erify these devices {drives, network devices, 3rd party products)
have been properly loaded before placing the controller into run
mode.,

Failure to load proper configuration could result in misaligned data
and unexpected equipment operation,

Dowﬁoad | Cancel | | Help
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Click “Ja” in the following window:
Logix Designer B3

! " Done downloading. Change controller rmode back to Rermote Run?

| Ja I, | ’ Mein

In the online view you can trigger a preset now. Before doing this please check the current position value by
opening “Controller Tags” in Controller Organizer:

Controller Organizer —
EI---'@ Controller testl

e
[ Cuntrnlg Fault Handler

A Controller Tags - testl{cantroller)

Scope: @test‘l + Show: All Tags
Mame =z|o |Value € | Force Mazk. | Style Data Type Diezcription Constant
Activate Preset i} Decimal BOOL Forces preset fun... =
—|-encoder:|1 Toaad ... _MD4EALRBOD = .. |
encoder|1.ConnectionF aulted ] Decimal BOOL
—|-encoder:1.Data fooa} {...1|Decimal SIMT[4]
+-encader:1.Datal0] -120 Decimal SINT
+-encoder:1.Data[1] 3 Decimal SINT
+-encader1.Datal2] i} Decirnal SINT
+-encoder:1.Datal3] i} Decimal SINT
+|-Local1:C fooa} .. AB:Embedded_Di... =
+|-Local1: fooa} ... AB:Embedded_Di... |
+|-Lozal1:0 foaal ... AB:Embedded_Di... |
+/-Mezg SET_23 13_Prezet_alue fooa} .. MESSAGE Set Preset =
+| Preset_Value i} Decimal DIMT Walue which is set... |
Position value is unequal 0 in this example.
Open “MainRoutine” and click on following box.
Contraller Organizer ~ 0 x|l : : .
B MainProgram - kainRoutine
=25 Controller testl
| Controller Tags ® o
----- 23 Contraller Fault Handler
----- [T Powver-Up Handler Farces i:f"EE:E’t
function
=23 Tasks :
= : . .&u:twate_P'res
- MainTask 0 1
=28 MainProgram
i Parameters and Local Tags
Type Ctrl+T to trigger a preset.
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Line “DN” of “MSG” box gets green to signal that the preset has been done successfully:

Set Preset
P=G

— Meszage —ER —
Meszage Control heg_SET_23_13_Preset_walue [ B0 ==
—(ER—

Open “Monitor Tags” and open data of encoder as follows:

Cantroller Organi -1 X ;
Sl LR Controller Tags - testl{contraller)
=5 Controller testl
# Controller Tags Scope: [Bltest! ~ Show: AllTags
[ Contraller Fault Handler Name —=|e | Value « | Force Mask €| Style Data Type Description Constant
[ Power-Lp Handler Aclivate_Preset o Decimal BOOL Forces preset fun... 0
BB%‘;\; inTask —|-encoder:|1 Io.at Ioa.) _01D4EALRSD_=. 0
= T él& asp encoder] 1. ConnectionFaulted 0 Drecimal BOOL
B e Local Tacs — encoder1 Data ) {-2.} |Decimal SINT(]
Eﬁ MainFoutine g +-encoder:]1.Data[0] o Decimal SINT
T Unscheduled + encoder:l1.Data[1] o Decimal SINT
-5 Motion Graups + encoder:]1.Data[2] o Decimal SINT
-7 Ungrouped fxes +-encoder|1.0atal3] 1] Decimal SINT
-3 Add-On Instructions + LocalT.C faaab {.a0}) AB:Embedded_Di. ||
-5 Data Types + Local:1:1 {...} {...} AB:Embedded Di. |
L User-Defined + Local1:0 1.0 1.0} AB:Embedded Di. |
Cﬂ Strings +/-Mzg SET_23 13 Preset_Walue ...} ...} MESSAGE Set Preget |:|
Cﬂ Add-0On-Defined + Prezet_Value 1] Decimal DINT Walue which iz set |
(7@ Dradafinad
Position value is 0 now. The preset has been executed successfully.
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6. EtherNet/IP cyclic operation

6.1. PLC (EtherNet/IP scanner)

In an EtherNet/IP network the encoder acts as an EtherNet/IP adapter. The programmable logic controller
(PLC) acts as an EtherNet/IP scanner. There are several EtherNet/IP scanners from different vendors
available. The PLC exchanges cyclic and acylic data with the encoder.

6.2. Basics

Passion for Sensors

For cyclic operation a so-called cyclic process data image is used. This image contains input and output data.
The EAx580 EtherNet/IP encoder only sends cyclic process data to the master. From the master to the
EtherNet/IP encoder no cyclic process data is transmitted. EtherNet/IP adapters implement a state machine
which consists of several device states. The device states are documented in the following picture (according
to specification “The CIP Networks Library Volume 17, Edition 3.24, figure 5A-2.2).

LED = Module Status

Non-Existent
off

PowerLoss

(from any state)

¢ Power Up

Identity Object Reset Service o [ Device Self Testing
(from any state except Major L S Failed
Unwecoversble Faulf) Flashing Red/Green T
ests
Passed Tests
Fault Comected
Standby
\ Flashing Green
Activated
Deactivated Minor
Operational Fault
Solid Green o
( Major \ ( Major )
| Recoverable | | Unrecoverable |
| ault ' | | v Fault v |
| Major Recoverable | l Major Unrecoverable |
| | Fault I | | Fault |
| \ Flashing Red ¥ )| |{solidred v /|
M . - o -

(’ Heartbeat production enabled (if device is able to communicate) )
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6.3. Diagnostic LEDs

The LEDs of the encoder have the following meaning.

Link / Activity —___ [©) (e | ___— Link/ Activity

/

Module Status Yy Network Status
©
Link / Activity e Link / Activity
Ethen\et/IP

/AMod Power Net L/A

ﬁ/o g
_—" Port1 Port 2 \

Module Status Q O Network Status

6.3.1. Link/Activity (L/A) LEDs

The encoder provides two Duo LEDs to indicate the status of the Ethernet ports. The following table shows
the different possible states of the link/activity LEDs.

LED Color  Status Description
LINK Green | On The device is linked to Ethernet.
(Port1and 2) | Green @ Off The device has no link to Ethernet.
Red Flickering (load dependent) | The device sends/receives
ACT Ethernet frames.
(Port1and 2) Red Off The device does not send/receive Ethernet
frames.

If the device is linked to Ethernet and sends/receives Ethernet frames the related L/A LED will give a visual
impression of a mix of the colors green and red.

6.3.2. Network Status Indicator
The encoder provides a Duo LED to indicate the network status of the device.

Color Status Description
Green On Connected: The device has at least one established connection.
Green Flashing (1 Hz) A No Connections: The device has not established connections but

has obtained an IP address.
Green/Red Flashing (1 Hz) @ Self-test: The device is performing its power-up testing.

Red On Duplicate IP: The device has detected that its IP address is already
in use.
Off Off Not powered, no IP address: The device does not have an IP

address or the power supply of the device is switched off.
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6.3.3. Module Status Indicator
The encoder provides a Duo LED to indicate the module status.

Color Status Description

Green On Device operational: The device is operating correctly.

Green Flashing (1 Hz) Standby: The device has not been configured.

Green/Red Flashing (1 Hz) @ Self-test: The device is performing its power up testing.

Red Flashing (1 Hz) Minor fault: The device has detected a recoverable minor fault. E.g.
an incorrect or inconsistent configuration can be considered as a
minor fault.

Red On Major fault: The device has detected a non-recoverable major fault.

Off Off No power: The power supply to the device is missing.

6.4. Mapping of process data

For the EAX580 EtherNet/IP encoder it is possible to change the content and layout of the cyclic process data
which is sent to the EtherNet/IP scanner. The process data of the device is organized by the assembly object.
See chapter Assembly Object (0x04) for further details.

6.5. Speed
The speed value is specified in Instance Attribute 24 - Velocity Value.

6.5.1. Speed measuring unit

The speed measuring unit can be configured using Instance Attribute 25 - Velocity Format and Instance
Attribute 26 - Velocity Resolution.

Speed scaling provides four options:
- rpm revolutions per minute
- steps/10ms number of steps in the configured singleturn resolution per 10 milliseconds
- steps/100ms  number of steps in the configured singleturn resolution per 100 milliseconds
- steps/1000ms number of steps in the configured singleturn resolution per second

Each scaling option provides the measured value as a ,signed integer. Positive values indicate the direction
of rotation with rising position values. Which rotational direction is assigned “positive” depends on the
CWI/CCW parameter setting. See Instance Attribute 12 - Direction Counting Toggle for details.

6.5.2. Speed update period
The speed update period can be configured using Instance Attribute 100 - Velocity Sample Rate.

A short speed update period entails a more dynamic speed output. An extended update period ensures more
stable values. The optimum speed update period depends on the application requirements.

The update period can be configured within the range of 1 millisecond to 255 milliseconds.

6.5.3. Speed filter depth
The speed filter depth can be configured using Instance Attribute 101 - Velocity Filter.

The speed information acquired within the update period can be filtered during several update cycles.

A flat speed filter depth (number of update cycles) entails a more dynamic speed output. A larger filter depth
ensures more stable values. The optimum speed filter depth in interaction with the configured speed update
time depends on the application requirements.

The speed filter depth is configurable within the range of 1 to 255.
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6.6. Preset function

The preset function in the encoder is triggered by writing Instance Attribute 19 - Preset Value or by pushing
the preset button. When the preset is triggered the encoder position value is set to the given preset value.

For the optimum alignment of the mechanical position we recommend to set the preset value during
encoder standstill.

It is mandatory to parameterize the required resolution or code sequence (cw/ccw) prior to performing the
preset operation.

Upon performing a preset operation an internal offset is calculated and stored in the non-volatile memory to
make sure that the encoder will be at the same position after power cycling. Although the non-volatile memory
provides more than 100000 write cycles frequent software-triggered or event-triggered preset operations may
consume even this capacity. This has to be considered in the PLC software configuration.

Note:

Any alteration of the total measuring range, measuring units per revolution or a gear factor parameter during
encoder re-parameterization will trigger clearing the internal preset offset value. This however has no effect in
practice since in these cases the position reference is lost anyway.

6.6.1. Preset via Position Sensor Object

To execute a preset the preset value has to be written into Instance Attribute 19 - Preset Value by an explicit
message with service “Set Attribute Single”. See Position Sensor Object (0x23) for details.

6.6.2. Preset using the push button

Depending on the encoder type the encoder may have a screw cap located where connectors and LEDs are
located as well. After removing the screw cap the preset push button is visible.

While the encoder is connected to an EtherNet/IP scanner (master) a preset can be performed using the push
button. When the preset is executed the encoder position is set to the value held in Instance Attribute 107 -
Preset Request Value of the Position Sensor Object. The contained position value will be interpreted absolute.
A relative preset is not possible using the push button.

Note:

Prior to using the push button it is strictly recommended to execute a potential equalization between operator
and encoder (touching the encoder housing) in order to eliminate the danger of damaging the encoder by
electrostatic discharge (ESD).

In order to perform a preset the push button must be pressed for a duration of at least three seconds and
longest five seconds.

6.7. Cycle time and supported functionality

The encoder supports a minimal Requested Packet Interval (RPI) time of 1 millisecond. The position is sampled
every 500 microseconds.
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7. EtherNet/IP acyclic operation

7.1. Introduction

As an application layer EtherNet/IP uses the Common Industrial Protocol (CIP) released by the ODVA. CIP is
transmitted as an “encapsulated” protocol in the data section of standard Ethernet frames. Depending on the
assignment and type of the connection the data transmission mechanisms UDP/IP or TCP/IP are used.

CIP is an object-oriented protocol. The device characteristics are described by which have one or more
instances. Each instance has one or more attributes. Attributes describe individual characteristics of objects
such as parameter values.

In device profiles the ODVA defines which CIP objects and attributes have to be supported by a certain device
class. In addition, optional and manufacturer-defined objects and attributes are also possible.

Data transmission of CIP messages in EtherNet/IP networks takes place by means of implicit and explicit
messages. Typically, implicit messages are smaller data packages for time-critical data transmissions. When
transmitting I/O data implicit connections with long-term viability are generally involved. I/O data is transmitted
by means of UDP. Non time-critical data is transmitted by means of explicit messages. Examples of explicit
messages are configuration or information data which use the TCP/IP transmission mechanisms.

More detailed information about the Common Industrial Protocol (CIP) or EtherNet/IP can be obtained from
the ODVA (www.odva.org).

7.2. Device Type 0x22 (encoder profile)

The EAX580 EtherNet/IP encoder family was designed according to profile 0x22 (encoder profile) of the
ODVA.

7.3. CIP Object Model

The object model describes the used object classes of the encoder and their mutual relationship. This is
defined in the device profile 0x22 (encoder profile) of the ODVA. Cyclic and acyclic data communication run in
parallel and independently of each other.

7.4. Standard objects

The encoder supports the following standard objects:
- Identity Object (0x01)

- Message Router Object (0x02)

- Assembly Object (0x04)

- Connection Manager Object (0x06)

- Device Level Ring Object (0x47)

- Quality of Service Object (0x48)

- TCP/IP Interface Object (OxF5)

- Ethernet Link Object (OxF6)

7.5. Profile-specific objects

The encoder supports the following profile-specific object:
- Position Sensor Object (0x23)
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7.6. Parameterization
The following parameters are members (instance attributes) of the Position Sensor Object (0x23).

7.6.1. Measuring units per revolution
The value for measuring units per revolution has to be within the range of 1 to maximum encoder resolution.

For details please refer to Instance Attribute 16 - Measuring Units per Span.

7.6.2. Total measuring range

Admissible values range from 2 to the product of the programmed resolution multiplied by the encoder’s
maximum number of revolutions.

For details please refer to Instance Attribute 17 - Total Measuring Range in Measuring Units.

7.6.3. Code sequence

Position data behavior relates to the rotation direction of the shaft of the encoder when looking at the flange.
CW (,clockwise®) = ascending values with clockwise rotation
CCW (,counter-clockwise®) = ascending values with counter-clockwise rotation

For details please refer to Instance Attribute 12 - Direction Counting Toggle.

7.6.4. Scaling functionality

If scaling functionality is active the settings of ,measuring units per revolution“ and ,total measuring range*
are considered.

For details please refer to Instance Attribute 14 - Scaling Function Control.

7.6.5. Speed measuring unit
Please refer to Speed Measuring Unit.

7.6.6. Speed update period
Please refer to Speed Update Period.

7.6.7. Speed filter depth
Please refer to Speed Filter Depth.
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7.6.8. Gear factor activation

With gear factor active the encoder is mechanically mounted on the primary side of the gearbox while it outputs
position data as if it was mounted on the secondary side of the gearbox. The parameter ,total measuring range*
always defines the number of requested steps for one turn of the secondary gear box shaft.

The gear factor functionality does not take the parameter ,measuring units per revolution“ into account.
Instead, the ,measuring units per revolution® result from the parameters ,total measuring range“ and the gear
factor (consisting of numerator and denominator) is taken into account. The resulting number of ,measuring
units per revolution“ is not necessarily an integer value. But it may be a rational number (includes a fractional
portion) as well.

. . . . Denominator
Measuring Units per Revolution = Total Measuring Range ¥ ———
Numerator

Example:
A reduction gear factor of 7,5 : 1 shall be used.
One turn of the secondary side of the gearbox shall resolve to 10000 steps.

The numerator is 75 and the denominator is 1. Only integer values are admissible for numerator
and denominator. So the fraction must be expanded to numerator = 75 und denominator = 10
or (equivalent) numerator = 15 and denominator = 2.

As ,total measuring range* the value of 10000 must be provided.

The encoder turns 7,5 revolutions for one revolution on the secondary gearbox side. The resulting
,measuring units per revolution“ for the encoder are 10000/ 7,5 = 1333,3333.

The ,endless operation® is automatically active (if necessary) also when using gear factor functionality.
Note:

A change of Instance Attribute 102 - Gear Factor Activation clears internal position offsets (if any) so that the
current position reference will be lost. See also Preset function.

Note:
The gear factor functionality is also known as ,numerator/denominator scaling“ or ,round axis function®.
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7.6.9. Gear factor numerator
This parameter is only taken into account when using gear factor functionality.

When using a reduction gear (n2 < nl) the numerator of the gear factor is always > 1.

Note:
For the ,numerator” the following restrictions apply:

EAL580 MT encoder ST13 MT16, optical: numerator <= 8192
EAL580 MT encoder ST18 MT13, optical: numerator <= 4096
EAM580 MT encoder ST14 MT16, magnetic  numerator <= 16384

7.6.10. Gear factor denominator
This parameter is only taken into account when using gear factor functionality.

When using a reduction gear (n2 < n1) the divider is ,1“. However, with a non-integral gear ratio it may be
necessary to expand the fraction (see example above) so that the divider is > 1.

When using a step-up gear (n2 > nl) the denominator is larger than the numerator.

7.6.11. Gear factor parametrization

Valid combinations of numerator, denominator and total measuring range result from the formula noted below.
The ,measuring units per revolution“ must not exceed the maximum allowable values depending on the type
of encoder.

. . . . Denominator
Measuring Units per Revolution = Total Measuring Range * Numorator

EAL580 MT Encoder ST13 MT16, optical: Measuring units per Revolution <= 65536
EAL580 MT Encoder ST18 MT13, optical Measuring units per Revolution <= 524288
EAM580 MT Encoder ST14 MT16, magnetic  Measuring units per Revolution <= 65536
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7.6.12. Important note for multiturn encoder operation
-Endless operation® is automatically supported where required.

Passion for Sensars

Thus, there are no special requirements for the encoder parameters “total measuring range” and “measuring

units per revolution” to stand in a certain ratio.

With endless operation active, the encoder shaft must not rotate when the encoder is unpowered. In
those cases where powerless motion cannot be avoided, the encoder has to be referenced (presetted) after
every power-up. With endless operation inactive the encoder shaft may rotate unlimitedly when encoder is not

powered.

How to determine if ,Endless Operation® is in use together with given parameters:

e multiply the encoder’s ,max. possible revolutions® (depending on encoder type: for 16 bits the value is
65536, for 13 bits the value is 8192) by the value of parameter ,measuring units per revolution®

¢ divide this value by the value of parameter ,total measuring range*
¢ if there is a division remainder endless operation is in use

Example for parameters without endless operation:

Maximum possible revolutions 65536 (16 bits multiturn)

Measuring units per revolution 3600

Total measuring range 29491200 (8192 x 3600)

Calculation: 65536 x 3600 / 29491200 = 8 (no remainder)
Example for parameters with endless operation:

Maximum possible revolutions 65536 (16 bits multiturn)

Measuring units per revolution 3600

Total measuring range 100000

Calculation: 65536 x 3600 / 100000 = 2359 (remainder 29600)

7.6.13. Preset
Please refer to Preset function.

7.6.14. Parametrization sequence

Please proceed in the following sequence:
- write Instance Attribute 12 - Direction Counting Toggle
- write Instance Attribute 17 - Total Measuring Range in Measuring Units
- write Instance Attribute 16 - Measuring Units per Span
- use “Apply Service” of Position Sensor Object (0x23)
- place encoder at preset position
- write Instance Attribute 19 - Preset Value

See Position Sensor Object (0x23) for details.
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7.7. Error Handling
Reported errors of the encoder are mapped to warning and alarm bits.

- If an error appears one or more corresponding warning and/or alarm bits are set.
- If an error disappears one or more corresponding warning and/or alarm bits are reset.

The warning and alarm bits are mapped to a defined device status. The device status is evaluated
depending on a priority.

7.7.1. Warning and alarm bits
Warning and alarm bits are available in Instance Attribute 47 — Warnings and Instance Attribute 44 — Alarms.

7.7.2. Mapping table
The following table describes the reaction to certain diagnosis events in instance attributes 44 and 47.

Diagnosis event Bit in Bit(s) in
Position Sensor Object Position Sensor Object
(instance attribute 47) (instance attribute 44)
Warnings Alarms

Temperature sensor communication 15 -

Light control reserve error 1 0 and 12

Internal CRC error - Oand 13

Internal frame error - 0Oand 14

Speed violation 0 0

Electronic device label (EDL) error - 1and 15

Operation hours counter error 14 -

Encoder runtime data error - 15

Parameter data error - 15

Low battery voltage 4 -

Magnetic sampling error - 0 and 12

Magnetic sampling warning 13 -

Position measurement trigger error - -

Cyclic group CRC check error - 1and 15

CRC error of EtherNet/IP-related data - 15
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7.7.3. Mapping of warning bits to device status

The following table shows the mapping of the warning bits (see Instance Attribute 47 — Warnings of Position
Sensor Object) to the device status (see Attribute 5 (Status) of Identity Object).

Warning Bit(s) Device Status

0 (Frequency Exceeded) Minor Recoverable Fault

1 (Light Control reserve) Minor Unrecoverable Fault
2-3 Not Supported

4 (Battery charge) Minor Unrecoverable Fault
5-12 Not Supported / Reserved
13 (SSI Warning) Minor Recoverable Fault
14 (Checksum Warning) Minor Recoverable Fault
15 (Temperature Sensor Warning) Minor Recoverable Fault

7.7.4. Mapping of alarm bits to device status

The following table shows the mapping of the alarm bits (see Instance Attribute 44 — Alarms of Position
Sensor Object) to the device status (see Attribute 5 (Status) of Identity Object).

Alarm Bit(s) Device Status

0 (Position error) Major Recoverable Fault

1 (Diagnostic error) Major Unrecoverable Fault
2-11 Not Supported

12 (SSI Error) Major Recoverable Fault
13 (SSI Checksum) Major Recoverable Fault
14 (SSI Frame Error) Major Recoverable Fault
15 (Checksum Error) Major Unrecoverable Fault

7.7.5. Device Status Prioritization

The system status (see Attribute 5 (Status) of Identity Object) is set depending on the most serious device
status which is currently set in the warning and alarm bits (see Instance Attribute 44 — Alarms and Instance
Attribute 47 — Warnings of Position Sensor Object). The priority of possible values for the device status is as
follows:

1. Major Unrecoverable Fault

2. Major Recoverable Fault

3. Minor Unrecoverable Fault

4. Minor Recoverable Fault

5. Fault Free (no warning or alarm bits are set)

7.8. Firmware update via webserver

The EAx580 EtherNet/IP encoder supports a webserver. By using this webserver it is possible to update the
firmware of the EAx580 EtherNet/IP encoder.
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7.9. Identity Object (0x01)
This object provides identification of and general information about the device.
7.9.1. Class Services

Service Code Service Name Description

OxOE Get_Attribute_Single Returns the contents of the
specified attribute

0x01 Get_Attributes All Returns the contents of the
instance or class attributes
defined in the object definition

0x05 Reset See table “Reset service”
below

Reset service
The device supports reset types 0 and 1.

Reset Type Description
0 Emulated power cycle reset
1 A customer factory reset is executed followed by an emulated

power cycle reset. The encoder is reset to factory defaults.

Caution:
Even communication parameters (e.g. IP address) are reset to
factory defaults.
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7.9.2. Class Attributes

Attribute Access Name Data  Description Semantics of Values Value

ID Rule Type

1 Get Revision UINT  Revision of this  The current value 1
object assigned to this attribute

is one (01). If updates
that require an increase
in this value are made,
then the value of this
attribute increases by 1.

2 Get Max Instance  UINT = Maximum The largest instance 1
instance number number of a created
of an object object at this class

currently created hierarchy level.
in this class level
of the device.

6 Get Maximum ID  UINT  The attribute ID 7
Number Class number of the
Attributes last class

attribute of the
class definition
implemented in

the device.
7 Get Maximum ID  UINT  The attribute ID 9
Number number of the
Instance last instance
Attributes attribute of the

class definition
implemented in

the device
7.9.3. Instance Services
Service Code Service Name Description Link
OxOE Get_Attribute_Single Returns the contents of | -

the specified attribute
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7.9.4. Instance Attributes

Attr
ID

Acces

S

Rule

Get

Get

Get

Get

Get

Get

Get

Get

Get

NV

NV

NV

NV

NV

NV

NV

NV

Name

Vendor ID

Device Type

Product Code

Revision

Major Revision

Minor Revision

Status

Serial Number

Product Name

State

Configuration
Consistency
Value

Data
Type

UINT

UINT

UINT

Struct of:

USINT
USINT
WORD

UDINT
SHORT_

STRING
USINT

UINT

Description of
Attribute

Identification of each
vendor by number

Indication of general
type of product

Identification of a
particular product of
an individual vendor

Revision of the item
the Identity Object
represents

Summary status of
device

Serial number of
device

Human readable
identification

Present state of the
device as
represented by the
state transition
diagram

Contents identify
configuration of
device

Passion for Sensars

Value

468

0x22

Default: 0
(depending on
connection state)

Default: 0
(depending on device
status)
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Attribute 5 (Status)
The meaning of the bits of attribute 5 is described in the following table.

Bit(s) Description
0-3 Not Supported (= 0)
4-7 Extended Device Status (see table below)

8 Minor Recoverable Fault: TRUE indicates the device detected a problem with itself, which
is thought to be recoverable. The problem does not cause the device to go into one of the
faulted states

9 Minor Unrecoverable Fault: TRUE indicates the device detected a problem with itself,
which is thought to be unrecoverable. The problem does not cause the device to go into
one of the faulted states.

10 Major Recoverable Fault: TRUE indicates the device detected a problem with itself, which
caused the device to go into the Major Recoverable Fault state.

11 Major Unrecoverable Fault: TRUE indicates the device detected a problem with itself,
which caused the device to go into the Major Unrecoverable Fault state.

12-15 0

The meaning of bits 4 to 7 (“Extended Device Status”) of attribute 5 is described in the following table.

Value Description

Self-Testing or unknown (not supported)

Firmware update in progress (not supported)

At least one faulted I/O connection (not supported)

No I/O connections established

Non-Volatile configuration bad (not supported)

Major fault (Bit 10-11 or'ed)

At least one 1/O connection in run mode (not supported, no run idle data in assemblies)
At least one I/O connection established, all in idle mode

0

© 0 N o ok~ w N+ O

Reserved

10-15 O (not supported)
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Attribute 8 (State)
The meaning of the bits of attribute 8 is described in the following table.

Value Description
0 Nonexistent

1 Device Self Testing

2 Standby

3 Operational

4 Major Recoverable Fault
5 Major Unrecoverable Fault
6-254 Reserved

255 Not supported

7.10. Message Router Object (0x02)

The Message Router Object provides a messaging connection point through which a client may address
a service to any object class or instance residing in the physical device. Since the message router does
not have any class or instance attributes there are no services supported.

7.11. Assembly Object (0x04)

The Assembly Object binds attributes of multiple objects which allows data to or from each object to be sent
or received over a single connection. Assembly Objects can be used to bind input data or output data. The
terms “input” and “output” are defined from the network’s point of view. An input will produce data on the
network and an output will consume data from the network.

7.11.1. Class Services

Service Code Service Name Description

OxOE Get_Attribute_Single Returns the contents of the
specified attribute

7.11.2. Class Attributes

Attribute Access Name Data Description Semantics of Value

ID Rule Type Values

1 Get Revision UINT Revision of this The current value 2
object assigned to this

attribute is two (02).
If updates that
require an increase
in this value are
made, then the
value of this
attribute increases
by 1.
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7.11.3. Instance Services

Service Code Service Name Description

OxOE Get_Attribute_Single Returns the contents of the
specified attribute

0x10 Set_Attribute_Single Modifies an attribute value
(only for consumed
assemblies, therefore no
attribute to use on)

7.11.4. Instance Attributes

Attr ID  Access NV Name Data Type Description of
Rule Attribute
3 Set V  Data ARRAY of Data of the according
BYTE assembly instance.
4 Get NV  Size UINT Number of bytes in
Attribute 3

7.11.5. Instances
The device supports the following assembly instances.

Instance Attr Access Description Bits Bytes
ID

1 3 Get Input Assembly 1: Position 32 4

2 3 Get Input Assembly 2: Position + 32 5
Warning/Alarm Flags 8

3 3 Get Input Assembly 3: Position + 32 8
Velocity 32

110 3 Get Input Assembly 110: Position + 32 9
Velocity + 32
Warning/Alarm Flags 8

105 3 Get Config Assembly 105: Encoder 256 32
Parameter

107 3 Get Config Assembly 107: Empty 0 0

Forward Open Assembly Check

In case of a second IO connection establishment (Forward Open) it is checked that the new connection does
not change the current encoder parameter (through Instance (105) - Configuration). In case of differing
parameters the following result code is sent and the connection is rejected.

General Result Code Extended Status

Object State Conflict (Ox0C) 0

In the following details about the instances are described.
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Instance (1) - Position Value

Byte Bit 7 Bit 6 Bit 5
0 Position LSB

1 Position

2 Position

3 Position MSB

Value Mapping:

Data Component
Name

Mapped Class

Position Value Position Sensor

Passion for Sensars

Bit 4 Bit 3 Bit 2 Bit 1 Bit O

Mapped Attribute Details

Instance Attribute 3 - Position
Value Unsigned

Position Value (3)

Instance (2) - Position + Warning/Alarm Flags

Byte Bit 7 Bit 6 Bit 5
0 Position LSB

1 Position

2 Position

3 Position MSB

4 0 0 0

Value Mapping:

Data Component
Name

Mapped Class
Position Value Position Sensor
Warning Flag Position Sensor

Alarm Flag Position Sensor

Bit 4 Bit 3 Bit 2 Bit 1 Bit O
0 0 0 Warning | Alarm
Flag Flag

Mapped Attribute Details

Instance Attribute 3 - Position
Value Unsigned

Instance Attribute 49 - Warning
Flag

Instance Attribute 46 - Alarm Flag

Position Value (3)

Warning Flag (49)

Alarm Flag (46)
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Instance (3) - Position + Velocity

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 Position LSB

1 Position

2 Position

3 Position MSB

4 Velocity LSB

5 Velocity

6 Velocity

7 Velocity MSB

Value Mapping:
Data Component Mapped Class Mapped Attribute Details

Name

Position Value Position Sensor  Position Value (3) | Instance Attribute 3 - Position
Value Unsigned

Velocity Value Position Sensor  Velocity Value (24) Instance Attribute 24 - Velocity
Value

Instance (110) - Position + Velocity + Warning/Alarm Flags

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

0 Position LSB

1 Position

2 Position

3 Position MSB

4 Velocity LSB

5 Velocity

6 Velocity

7 Velocity MSB

8 0 0 0 0 0 0 Warning | Alarm
Flag Flag

Value Mapping:
Data Component Mapped Class Mapped Attribute Details

Name
Position Value Position Sensor  Position Value (3) | Instance Attribute 3 - Position
Value Unsigned
Velocity Value Position Sensor  Velocity Value (24) Instance Attribute 24 - Velocity
Value
Warning Flag Position Sensor  Warning Flag (49)  Instance Attribute 49 - Warning
Flag
Alarm Flag Position Sensor  Alarm Flag (46) Instance Attribute 46 - Alarm Flag
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Instance (105) - Configuration

Byte Parameter Details

0 Direction Counting Toggle Instance Attribute 12 - Direction Counting Toggle

1 Scaling Function Control Instance Attribute 14 - Scaling Function Control

2-5 Measuring Units per Span Instance Attribute 16 - Measuring Units per Span

6-9 Total Measuring Range Instance Attribute 17 - Total Measuring Range in
Measuring Units

10-11 Velocity Format Instance Attribute 25 - Velocity Format

12-15 Velocity Resolution Instance Attribute 26 - Velocity Resolution

16 Velocity Sample Rate Instance Attribute 100 - Velocity Sample Rate

17 Velocity Filter Instance Attribute 101 - Velocity Filter

18-19 Gear Factor Activation Instance Attribute 102 - Gear Factor Activation

20-23 Gear Factor Numerator Instance Attribute 103 - Gear Factor Numerator

24-27 Gear Factor Denominator Instance Attribute 104 - Gear Factor Denominator

28-31 Preset Request Value Instance Attribute 107 - Preset Request Value

For invalid parameter combinations the following data is transmitted. The “Extended Status” contains the byte
number of the parameter which is responsible for failing.

Affected Description General Extended Status
Parameter Result
Code (Byte index of the

parameter in
configuration

assembly)

- No error - -
Rotating Parameter CCW invalid 0x03 (Invalid Parameter 0
Direction Value)
(Ccw)
Scaling Parameter Scaling invalid 0x03 (Invalid Parameter 1

Value)
Steps per Minimum value violated 0x03 (Invalid Parameter 2
Revolution Value)
Steps per Maximum value violated 0x03 (Invalid Parameter 3
Revolution Value)
Total Minimum value violated 0x03 (Invalid Parameter 6
Measurement Value)
Range (TMR)
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Total Maximum value violated 0x03 (Invalid Parameter 7
Measurement Value)

Range (TMR)

Total Parameter "TMR" > ("steps  0x03 (Invalid Parameter 8
Measurement per revolution” * “physical  Value)

Range (TMR) multiturn range”)

Gear Factor Maximum value violated 0x03 (Invalid Parameter 18
Mode Value)

Gear Factor Minimum value violated 0x03 (Invalid Parameter 20
Numerator Value)

Gear Factor Maximum value violated 0x03 (Invalid Parameter 21
Numerator Value)

Gear Factor Minimum value violated 0x03 (Invalid Parameter 24
Denominator Value)

Gear Factor Maximum value violated 0x03 (Invalid Parameter 25

Denominator

Value)

Passion for Sensars

Gear Factor
Numerator

Gear Factor
Denominator

((TMR * “Gear Factor
Denominator”) / “Gear
Factor Numerator”) > 2°(32-
[“physical multiturn length™])

0x03 (Invalid Parameter 26
Value)

Velocity Unit Maximum value violated 0x03 (Invalid Parameter 10
Value)

Velocity Parameter invalid 0x03 (Invalid Parameter 12

Resolution Value)

Steps

Velocity Parameter invalid 0x03 (Invalid Parameter 13

Resolution Value)

Turns

Velocity Update = Minimum range violated 0x03 (Invalid Parameter 16

Period Value)
Velocity Filter Minimum value violated 0x03 (Invalid Parameter 17
Depth Value)
Set Preset Maximum value violated (>=  0x03 (Invalid Parameter 28

Request Value @ TMR) Value)

Set Preset 32Bit  Maximum value violated (>= -
TMR)

255 (general fault
code)

Instance (107) - Empty Configuration
The device supports an empty configuration assembly which is used for each connection.

Remark:

The empty configuration assembly is needed to check that no parameters are changed at a second 10
connection.
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7.12. Connection Manager Object (0x06)
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The Connection Manager Class allocates and manages the internal resources associated with both 1/0 and
Explicit Messaging Connections. The specific instance generated by the Connection Manager Class is referred

to as a Connection Instance or a Connection Object.

7.12.1. Class Services

Service Code Service Name

OxO0E Get_Attribute_Single
7.12.2. Class Attributes

Attribute Access Name Data Description

ID Rule Type
1 Get Revision UINT Revision of this
object
2 Get Max UINT Maximum instance
Instance number of an

object currently
created in this class
level of the device.

7.12.3. Instance Services

Description

Returns the contents of the
specified attribute

Semantics of
Values

The current value
assigned to this
attribute is one
(01). If updates that
require an increase
in this value are
made, then the
value of this
attribute increases
by 1.

The largest
instance number of
a created object at
this class hierarchy
level.

Instance services for the connection manager object are not supported.

7.12.4. Instance Attributes

Instance attributes for the connection manager object are not supported.

Value
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Encoder parameters are defined in the “Position Sensor Object” class. Depending on their access rule the
parameters can be read or written via explicit messaging (acyclic messages).

7.13.1. Class Services

Service Code Service Name

Ox0E
0x05

0x0D
0x15
0x16

Encoder parameter relationship diagram

Encoder parameters are hold in 4 areas. The encoder is working with the current “ParameterSet Active’

Get_Attribute_Single

Reset

Apply_Attributes

Restore

Save

Description

Returns the contents of the specified attribute

ParameterSet Factory Default -> ParameterSet
Passive

ParameterSet Passive -> ParameterSet Active
ParameterSet Stored -> ParameterSet Passive

ParameterSet Passive -> ParameterSet Stored

parameters. The following figure shows details.

ParameterSet
Factory Default

Reset

Encod
ncoder .
Apply Explicit Messaging
| ParameterSet ParameterSet < >
Active Passive
x A
= )
° | s
[ 17} )
g8 | & 3
a 0y
ParameterSet
Power On Stored
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7.13.2. Class Attributes
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Attribute Access Name Data Description Semantics of Value

ID Rule Type Values

1 Get Revision | UINT Revision of this - 2

object

2 Get Max UINT Maximum The largest 1
Instance instance instance number of

number of an a created object at
object currently  this class hierarchy
created in this level.

class level of

the device.

3 Get Number  UINT Number of The number of 1
of object instances  object instances at
Instances currently this class hierarchy

created at this level.
class level of
the device.

4 Get Optional  Struct | List of optional A list of attribute
attribute  of instance numbers specifying
list attributes the optional

utilized in an attributes

object class implemented in the

implementation. = device for this

class.

number UINT Number of The number of 8
of attributes in the  attribute numbers
attributes optional in the list.

attribute list.
optional  ARRAY List of optional = The optional 3,11,14,16,17,19,42,50
attributes  of UINT  attribute attribute numbers.

numbers

6 Get Maximum UINT The attribute ID 7
ID number of the
Number last class
Class attribute of the
Attributes class definition

implemented in
the device.

7 Get Maximum  UINT The attribute 1D See Instance Attributes
1D number of the last
Number instance attribute
Instance gf ]E.h‘?t.dass

. ernituon
Attributes implemented in
the device
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7.13.3. Instance Services

Service Code Service Name Description
Ox0E Get_Attribute_Single Returns the contents of the
specified attribute
0x10 Set_Attribute_Single Modifies an attribute value
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7.13.4. Instance Attributes
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. Byte in
Attribu | Access Data _— . . . .
NV | Name Description of Attribute Configuration | Details
te ID Rule Type
Data
30 Position Value N Instance Attribute 3 -
Get \% . UDINT Current Position Position Value
Unsigned :
Unsigned
Position " ) Instance Attribute 11 -
11 Get NV Sensor Type UINT Specifies the device type Position Sensor Type
Direction Defi the directi ¢ Instance Attribute 12 -
12 Set NV | Counting BOOL inirlgaessin e'P(I)f}tﬁolﬂnVZ\Iue' 0 Direction Countind.
Toggle 9 Toggle
Scaling Physical resolution span Instance Attribute 14 -
14 © Set NV | Function BOOL (attribute 42) is converted to a 1 Scaling Function.
Control numerical value Control
Measuring Number of distinguishable Instance Attribute 16 -
; steps per one complete span. Measuring Units per.
16 © Set NV | Units per UDINT . 2-5
Span P Less than or equal to Physical Span
P Resolution Span (attribute 42)
Total Instance Attribute 17 -
Measuring Steps over the total measuring Total Measuring Range.
17© Set NV | Range in UDINT range, only used for rotary 6-9 In Measuring Units
Measuring encoders
Units
Output position value is set to Instance Attribute 19 -
19 Set NV | Preset Value DINT Preset Value Preset Value
Current speed where the Instance Attribute 24 -
24O Get V | Velocity Value | DINT format of this value is defined in Velocity Value
attributes 25 & 26
Velocity . . Instance Attribute 25 -
© ) Instance Attribute 25 -
25 Set NV Format ENGUINT | Format of the velocity attributes 10-11 Velocity Format
Velocit Specifies the smallest Instance Attribute 26 -
26 © Set NV y UDINT incremental change of the 12-15 Velocity Resolution
Resolution . .
Velocity Value attribute 24
Physical N Instance Attribute 42 -
42 Get NV | Resolution UDINT SNt:msbe;fLs:tc";%:“Sl:gb;e " Physical Resolution
Span PSP P P Span
Indicates a malfunction has Instance Attribute 44 —
Alarms
24 Get v Alarms WORD Qccurred that- §ould lead to an
incorrect position value or
require user intervention
Supported Information about supported Instance Attribute 45 -
45 Get NV Alarms WORD Alarms Supported Alarms
Indicates that an alarm error Instance Attribute 46 -
[0) Aelanee AUNDUIE =20 -
46 Get \% Alarm Flag BOOL oceurred Alarm Ela
a7 Get \Y Warnings WORD Internal parameters exceeded w
Warnings
Supported Information about supported Instance Attribute 48 -
48 Get NV . WORD . ;
Warnings Warnings Supported Warnings
. Indicates that a warning error Instance Attribute 49 -
0)
49 Get \% Warning Flag BOOL oceurred Warning Fla
Operating Stores operating time for the Instance Attribute 50 -
50 Get NV A DINT . - X
Time v encoder in tenths of an hour Operating Time
The Offset Value is calculated Instance Attribute 51 -
i Offset Value
51 Get NV | OffsetValue | DINT by the preset function. The
position value is shifted with the
calculated value.
Get/ Velocity Velocity sample rate in Instance Attribute 100 -
100 © NV INT . ]
Set Sample Rate us milliseconds 16 Velocity Sample Rate
Get/ Number of measurements for Instance Attribute 101 -
101 © Set NV | Velocity Filter | USINT the calculation of the moving 17 Velocity Filter
average
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102 © S:tt Y fst?\:afii‘:or UINT it?::?jnc:tﬂr?:ﬂ; s the gear 18-19 %

Get/ G Fact Adapti f the G Fact Instance Attribute 103 -
s | G/ | o o | St e os | i | ot

Denominator

105 Get NV f(i)e;%r;(;sl,(tic QfRUR QLT Returns the diagnostic logbook :;isat—m m
106 Get \ Temperature SINT Z(:Tt]l;r;rsattlt}icurrent % m
107 © Seett / NV ;Lequetst UDINT Elrjttatzent)Request Value (Preset 28-31 %
108 Get v \Fj;"t‘:eposmon UDINT | Raw Position Value pstace Aribute 108
109 Get NV g‘;z]nbser of UDINT Number of turns % ;:r:zm

© Attributes are mapped in Configuration Data Assembly Instance, see Configuration data.
Editing the value of any attribute has to be applied by “Apply Service” to be effective.

O Attributes are mapped in Input Data Assembly Instances, see Input Data.

The minimum, maximum and default values can be found in the EDS files.
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The following chapters contain more details on the instance attributes of the Position Sensor Object.

Instance Attribute 3 - Position Value Unsigned

This instance attribute contains the absolute position of the sensor. A zero correction of the preset function is
taken into consideration in the displayed value. This means that if the value was modified by an executed
preset the effect of the preset is considered. The unit of the position value is increments or scanning steps or
counts.

Instance Attribute 11 - Position Sensor Type

This instance attribute can have one of the following values:
01 — Singleturn absolute encoder
02 — Multiturn absolute encoder

Instance Attribute 12 - Direction Counting Toggle

This instance attribute sets the rotating direction. It can be cw (clockwise) or ccw (counterclockwise). The
instance attribute can have one of the following values:

- If bitis not set the position value increases if the shaft is rotated clockwise (looking at the shaft).

- If bitis set the position value increases if the shaft is rotated counterclockwise (looking at the shaft).

Instance Attribute 14 - Scaling Function Control

This instance attribute is used to enable or disable the scaling of the position calculation. The instance attribute
can have one of the following values:

- If bitis not set scaling of the position value is disabled.

- If bit is set scaling of the position value is enabled.

Instance Attribute 16 - Measuring Units per Span

This instance attribute contains the desired singleturn resolution within the range from 1 to maximum encoder
resolution. The attribute defines the number of distinguishable steps per revolution of the sensor. Values
between 1 and the maximum resolution of the encoder per revolution (attribute 42) are admissible. The
following values are possible.

Value range 1..8192 (for "MT165T13" device variant)
1..16384 (for "MT16ST14" device variant)
1..262144 (for "MT13ST18" device variant)
all other values not allowed

Default value 8192 (for "MT165T13" device variant)
16384 (for "MT165T14" device variant)
262144 (for "MT13ST18" device variant)
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Instance Attribute 17 - Total Measuring Range in Measuring Units
This instance attribute defines the total number of distinguishable steps over the entire measurement range.

The minimum possible value is calculated as:
Minimum value of attribute 17 = value of attribute 16

The maximum possible value is calculated as:
Maximum value of attribute 17 = value of attribute 16 x value of attribute 109

Reparametrization deletes the previous offset value (attribute 51) so that the previous position reference is
lost. The following values are possible.

Value range 2..536870912 (for "MT16ST13" device variant)
2..1073741824 (for "MT16ST14" device variant)
2..2147483648 (for "MT13ST18" device variant)

Default value 536870912 (for "MT16ST13" device variant)
1073741824 (for "MT16ST14" device variant)
2147483648 (for "MT13ST18" device variant

The total measurement range (TMR) indicates the maximum steps the encoder delivers. The maximum
possible position value is TMR - 1.

Instance Attribute 19 - Preset Value
This instance attribute contains the desired absolute preset value. Writing this object executes a preset. The

encoder position will immediately be set to the absolute position value given in instance attribute 19. The
encoder internally calculates a preset offset value (attribute 51) which is being stored in a non-volatile memory.
Preset value (attribute 19) = position value (attribute 3) + offset value (attribute 51)

Note: The preset function should only be used when the encoder is at a standstill.

The preset can be selected in a range between zero and a value smaller than the set overall measurement
range (attribute 17).

For more details please see chapter Parametrization sequence.
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Instance Attribute 24 - Velocity Value
This instance attribute contains the current velocity value of the encoder.

Instance Attribute 25 - Velocity Format

This instance attribute contains the format in which the current velocity value of the encoder is displayed.
The following two values are possible:

- Ox1FO05 (counts per millisecond, CPMS)

- Ox1FOF (revolution per minute, rpm)

The device supports counts per millisecond (0x1F05) with a predefined factor (per 10 milliseconds, 100
milliseconds or 1000 milliseconds). The factor is adjusted via attribute 26.

Instance Attribute 26 - Velocity Resolution

This instance attribute contains the factor for the velocity format (attribute 25). The factor is called “Supported
resolutions” in the following table.

Unit Supported resolutions
0x1FO05 (counts per ms) 10, 100, 1000

O0x1FOF (turns per minute) 1

Instance Attribute 42 - Physical Resolution Span

This instance attribute contains the physical resolution of the encoder. It can be read out in the form of scanning
steps per revolution. The value can also be interpreted as number of distinguishable steps per one complete
span. For rotary devices a span equals one revolution.

Possible values are:

8192 = 0x2000 (for "MT16ST13" device variant)
16384 = 0x4000 (for "MT16ST14" device variant)
262144 = 0x40000 (for "MT13ST18" device variant)
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Instance Attribute 44 — Alarms

This instance attribute contains 16 bits. Some of them represent alarm events. Others are reserved by CIP.
The following alarms are supported:

Bit Description

0 Position error

1 Diagnostic error
2.11 Reserved by CIP
12 SSI Error

13 SSI Checksum
14 SSI Frame Error
15 Checksum Error

An alarm is set if the encoder has detected a status which can result in an incorrect encoder position. As soon
as an alarm status is detected the relevant bit is set to logical high.

Instance Attribute 45 - Supported Alarms

This instance attribute contains the information which alarms are supported by the encoder. The following
alarms are supported:

Bit Description Supported
0 Position Error Yes

1 Diagnostic Error Yes

2.11 Reserved by CIP -

12 SSI Error Yes

13 SSI Checksum Yes

14 SSI Frame Error Yes

15 Checksum Error Yes

Instance Attribute 46 - Alarm Flag

This instance attribute indicates that an alarm has occurred. This attribute is the logical OR of all alarm bits in
Instance Attribute 44 — Alarms.
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Instance Attribute 47 — Warnings

This instance attribute contains 16 bits. Some of them represent warning events. Others are reserved by CIP
or not supported. The following warnings are supported:

Bit Description

0 Frequency Exceeded
1 Light Control reserve
2 Not Supported =0

3 Not Supported =0

4 Battery charge

5 Not Supported =0

6 Not Supported =0

7 Not Supported =0

8 Not Supported =0

9 Not Supported =0
10 Not Supported =0
11-12 Reserved by CIP

13 SSI Warning

14 Checksum Warning
15 Temperature Sensor Warning

In contrast to alarms warnings do not indicate an incorrect position. The warning flag (attribute 49) is also set
with each warning.
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This instance attribute contains the information which warnings are supported by the encoder. The following
warnings are supported:

Bit Description Supported
0 Frequency Exceeded Yes
1 Light Control reserve Yes
2 CPU Watchdog No
3 Operating Time Limit Warning No
4 Battery charge Yes
5 Reference Point No
6 Minimum Velocity Flag No
7 Maximum Velocity Flag No
8 Minimum Acceleration Flag No
9 Maximum Acceleration Flag No
10 Position Limits Exceeded No
11-12 Reserved by CIP No
13 SSI Warning Yes
14 Checksum Warning Yes
15 Temperature Sensor Warning Yes

Instance Attribute 49 - Warning Flag

This instance attribute indicates that a warning has occurred. This attribute is the logical OR of all warnings
bits in Instance Attribute 47 — Warnings.

Instance Attribute 50 - Operating Time
This instance attribute provides the total operation time of the device in tenths of an hour (6 minutes).

Instance Attribute 51 - Offset Value

This instance attribute contains the preset offset of the encoder. The value of this attribute is calculated when
Instance Attribute 19 - Preset Value is written or when a preset is triggered via the push button.
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Instance Attribute 100 - Velocity Sample Rate
This instance attribute contains the update period for the speed calculation in milliseconds.

Value range 1 to 255 (milliseconds)

Default value 16 (milliseconds)

The speed calculation is done cyclically with the update period. With a higher update period the speed value
jitter can be reduced. The shortest update time is 1 millisecond.

Instance Attribute 101 - Velocity Filter

This instance attribute represents the speed filter depth. The number of elements of the arithmetic average
filter for the speed calculation is configured with this instance attribute.

Value range 0x01 to OXFF

Default value 0x05

Instance Attribute 102 - Gear Factor Activation
This instance attribute is used to enable or disable the gear factor functionality.

Value range 0x0000:
gear factor functionality is inactive

Instance Attribute 103 - Gear Factor Numerator and Instance
Attribute 104 - Gear Factor Denominator are ignored.

0x0001:
gear factor functionality is active

Instance Attribute 103 - Gear Factor Numerator and Instance
Attribute 104 - Gear Factor Denominator are used and not
ignored.

All other values are not allowed.

Default value 0x0000

Instance Attribute 103 - Gear Factor Numerator
This instance attribute is used to set the numerator of the gear factor of the encoder.

Value range 1..8192 (for "MT165T13" device variant)
1..4096 (for "MT165T14" device variant)
1..16384 (for "MT13ST18" device variant)

All other values not allowed.

Default value 8192 (for "MT165T13" device variant)
4096 (for "MT165T14" device variant)
16384 (for "MT135T18" device variant)
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Instance Attribute 104 - Gear Factor Denominator
This instance attribute is used to set the denominator of the gear factor of the encoder.

Value range 1..65535 (for "MT165T13", "MT165T14"
and "MT13ST18" device variants)

All other values not allowed.

Default value 1 (for "MT16ST13", "MT16ST14" and "MT13ST18" device

variants)

Instance Attribute 105 - Diagnostic Logbook
The logbook contains diagnostic data.

Instance Attribute 106 - Device Temperature

This instance attribute contains the device temperature value in the value range from -128 to 127 degrees
Celsius.

Instance Attribute 107 - Preset Request Value

This instance attribute contains the value which will be used as preset value when a preset is triggered by
the push button.

Value range 0to TMR-1

TMR: total measuring range (content of
attribute 17 - TMR)

Instance Attribute 108 - Raw Position
This instance attribute contains the raw position value (without the influence of scaling).

Instance Attribute 109 - Number of Spans
This instance attribute contains the maximum number of distinguishable revolutions.

Default value 65536 = 0x10000 (for "MT16ST13" device variant)
65536 = 0x10000 (for "MT16ST14" device variant)
8192 = 0x2000 (for "MT13ST18" device variant)

The physical measurement range is calculated as follows:
Physical measurement range = attribute 42 (Physical Resolution Span) x attribute 109 (Number of Spans)
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7.13.5. Error codes (Position Sensor Object)

When a write access to the Position Sensor Object was not successful the encoder sends a negative response.
The following table contains possible error codes for this case.

Affected Parameter  Description General Result Code Extended Status
- No error - 0
Rotating Direction Parameter invalid 0x9 (Invalid attribute 12
(Ccw) value)
Scaling Parameter invalid 0x9 (Invalid attribute 14
value)
Steps per Revolution | Minimum value violated = 0x9 (Invalid attribute 16
(MeasUnits) value)
Steps per Revolution | Maximum value 0x9 (Invalid attribute 16
(MeasUnits) violated value)
Total Measurement Minimum value violated = 0x9 (Invalid attribute 17
Range (TMR) value)
Total Measurement Maximum value violated = 0x9 (Invalid attribute 17
Range (TMR) value)
Total Measurement Parameter "TMR" > 0x3 (Invalid parameter 17
Range (TMR) ("steps per value)
revolution” * “physical
multiturn range”)
Gear Factor Mode Maximum value violated = 0x9 (Invalid attribute 102
value)
Gear Factor Minimum value violated = 0x9 (Invalid attribute 103
Numerator value)
Gear Factor Maximum value violated 0x9 (Invalid attribute 103
Numerator value)
Gear Factor Minimum value violated  0x9 (Invalid attribute 104
Denominator value)
Gear Factor Maximum value violated = 0x9 (Invalid attribute 104
Denominator value)
Gear Factor ((TMR * “Gear Factor 0x9 (Invalid attribute 102
Numerator Denominator”) /“Gear  value)
Gear Factor Factor Numerator”) >
Denominator 2\(32-[“physical
multiturn length™])
Velocity Unit Maximum value violated = 0x9 (Invalid attribute 25
value)
Velocity Resolution Parameter invalid 0x9 (Invalid attribute 26
Steps value)
Velocity Resolution Parameter invalid 0x9 (Invalid attribute 26

Turns

value)
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Velocity Update Minimum range violated
Period

Velocity Filter Depth Minimum value violated

Set Preset Request Maximum value

Value violated (>= TMR)
Set Preset 32Bit Maximum value violated
(>=TMR)

0x9 (Invalid attribute
value)

0x9 (Invalid attribute
value)

0x9 (Invalid attribute
value)

0x9 (Invalid attribute
value)

100

101

107

19
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7.14. Device Level Ring Object (0x47)

The Device Level Ring (DLR) Object provides the configuration and status information interface for the DLR
protocol. The DLR protocol is a layer 2 protocol that enables the use of an Ethernet ring topology. The DLR
Obiject provides the CIP application-level interface to the protocol.

One instance of the DLR Object is implemented for each pair of DLR ring ports supported.

7.14.1. Class Services

Service Code Service Name Description

OxOE Get_Attribute_Single Returns the contents of the
specified attribute

7.14.2. Class Attributes

Attribute Access Name Data Description Semantics of Value
ID Rule Type Values
1 Get Revision UINT Revision of this The current value 3
object assigned to
this attribute is
three (03).

7.14.3. Instance Services

Service Code Service Name Description

Ox0E Get_Attribute_Single Returns the contents of the
specified attribute

0x01 Get_Attributes_All Returns the contents of the
instance or class attributes
defined in the object definition
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Attr ID  Access NV Name Data Description Value
Rule Type of Attribute
1 Get V  Network USINT Current 0 indicates “Linear”
Topology network 1 indicates “Ring”
topology
mode
2 Get V  Network Status USINT Current 0 indicates “Normal”
status of 1 indicates “Ring Fault”
network 2 indicates “Unexpected
Loop Detected”
3 indicates “Partial Network
Fault”
4 indicates “Rapid
Fault/Restore Cycle”
10 Get NV Active STRUCT  IP and/or
Supervisor of: MAC
Address address of
the active
ring
supervisor
UDINT Supervisor | A Value of 0 indicates no IP
IP Address  Address has been
configured for the device
ARRAY of Supervisor | Ethernet MAC address
6 USINTs MAC
Address
12 Get NV Capability DWORD  Describes Bit0: O
Flags the DLR Bitl: 1
capabilities Bit2-4: 0
of the Bit5: O
device Bit6: O
Bit7: 1
Bit 8-31: 0
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7.15. Quality of Service Object (0x48)

Quality of Service (QoS) is a general term that is applied to mechanisms used to treat traffic streams with
different relative priorities or other delivery characteristics. Standard QoS mechanisms include IEEE 802.1D/Q
(Ethernet frame priority) and Differentiated Services (DiffServ) in the TCP/IP protocol suite.
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The QoS Object provides a means to configure certain QoS-related behaviors in EtherNet/IP devices.

The QoS Object is required for devices that support sending EtherNet/IP messages with non-zero DiffServ
code points (DSCP), or sending EtherNet/IP messages in 802.1Q tagged frames.

7.15.1. Class Services

Service Code

OxO0E

0x01

0x10

7.15.2. Class Attributes

Service Name

Get_Attribute_Single

Get_Attributes_All

Set_Attribute_Single

Attribute Access Name Data Description
ID Rule Type
1 Get Revision UINT Revision of this
object
2 Get Max UINT Maximum instance
Instance number of an

7.15.3. Instance Services

Service Code

OxOE

0x10

object

currently created in
this class level of
the device

Service Name

Get_Attribute_Single

Set_Attribute_Single

Description

Returns the contents of the
specified attribute

Returns the contents of the
instance or class attributes
defined in the object definition

Modifies an attribute value

Semantics of Value

Values

The current value 1
assigned to

this attribute is one
(01).

The largest 1
instance number of

a created object at

this class hierarchy
level

Description

Returns the contents of the
specified attribute

Modifies an attribute value by
applying and saving the value
to the non-volatile memory.
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7.15.4. Instance Attributes

Access NV Name

Rule

Get/Set

Get/Set

Get/Set

Get/Set

Get/Set

Get/Set

NV

NV

NV

NV

NV

NV

802.1Q Tag

Enable

DSCP
Urgent

DSCP
Scheduled

DSCP High

DSCP Low

DSCP
Explicit

Data
Type

USINT

USINT

USINT

USINT

USINT

USINT

Description of
Attribute

Enables or disables
sending 802.1Q frames
on CIP and IEEE 1588
messages

DSCP value for CIP
transport class 0/1
Urgent priority
messages

DSCP value for CIP
transport class 0/1
Scheduled priority
messages

DSCP value for CIP
transport class 0/1 High
priority messages

DSCP value for CIP
transport class 0/1 low
priority messages

DSCP value for CIP
explicit messages
(transport class 2/3 and
UCMM) and all other
EtherNet/IP
encapsulation
messages

Value

Default: 55

Default: 47

Default: 43

Default: 31

Default: 27
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7.16. TCP/IP Interface Object (OxF5)

The TCP/IP Interface Object provides the mechanism to configure a device’s TCP/IP network interface.
Examples of configurable items include the device’s IP address, network mask and gateway address.

Passion for Sensars

The underlying physical communications interface associated with the TCP/IP Interface Object is any interface
that supports the TCP/IP protocol.

The TCP/IP Interface Object provides an attribute that identifies the link-specific object for the associated
physical communications interface. The link-specific object is generally expected to provide link-specific

counters as well as any link-specific configuration attributes.

7.16.1. Class Services

Service Code

OxOE

0x01

0x10

7.16.2. Class Attributes

Service Name

Get_Attribute_Single

Get_Attributes_All

Set_Attribute_Single

Attribute Access Name Data Description
ID Rule Type
1 Get Revision UINT Revision of this
object
2 Get Max UINT Maximum instance
Instance number of an

7.16.3. Instance Services

Service Code

OxOE

0x10

object

currently created in
this class level of
the device

Service Name

Get_Attribute_Single

Set_Attribute_Single

Description

Returns the contents of the
specified attribute

Returns the contents of the
instance or class attributes
defined in the object definition

Modifies an attribute value

Semantics of Value

Values

The current value 4
assigned to this
attribute is four

(04).

The largest 1
instance number of

a created object at

this class hierarchy
level

Description

Returns the contents of the
specified attribute

Modifies an attribute value by
applying and saving the value
to the non-volatile memory
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Attr Access NV Name Data Description of  Value
ID Rule Type Attribute
1 Get V | Status DWORD  Interface Status  Default: 2
2 Get NV ' Configuration DWORD  Interface Default: 0x000000B5
Capability capability flags (DHCP, not stored)
See Instance Attribute
2 - Configuration
Capability
3 Get/Set NV Configuration DWORD  Interface control | Default: 2,
Control flags if rotary switch =0
Default: 0,
if rotary switch = 1
4 Get NV ' Physical Link Object STRUCT  Path to physical
of: link object
Path size UINT Size of Path Default: 0
Number of 16 bit
words in Path
Path Padded  Logical Default: "
EPATH  segments
identifying the The path is restricted
physical link to one logical class
object segment and one
logical instance
segment. The
maximum size is 12
bytes.
5 Get/Set NV Interface STRUCT TCP/IP network
Configuration of: interface
configuration
IP Address UDINT The device’s IP  Default: None
address.
Value of 0 indicates
that no IP address
has been configured.
Network Mask UDINT The device’s Default:
network mask 255.255.255.0
Value of 0 indicates
that no network mask
address has been
configured.
Gateway Address UDINT Default gateway  Default: O
address
Value of 0 indicates
that no gateway
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address has been

configured.
Name Server UDINT Primary name Default: 0
server
Value of 0 indicates
that no name server
address has been
configured.
Name Server 2 UDINT Secondary name Default: 0
server
Value of 0 indicates
that no secondary
name server address
has been configured.
Domain Name STRING  Default domain Default:""
name (ASCII characters)
Maximum length is 48
characters. A length
of 0 indicates that no
Domain Name is
configured.
6 Get/Set NV Host Name STRING | Host name Default:""
(ASCII characters.)
Maximum length is 64
characters. A length
of 0 indicates that no
Host Name is
configured.
10 Get/Set NV SelectAcd BOOL Activates the use Default: 1
of ACD
Enable ACD: 1
Disable ACD: 0
11 Get/Set NV LastConflictDetected STRUCT @ Structure ACD Diagnostic
of: containing Parameters
information
related to the last
conflict detected
AcdActivity USINT State of ACD Default: 0
activity when last
conflict detected
RemoteMAC Array of 6 MAC address of Default: 0
USINT remote node
from the ARP
PDU in which a
conflict was
detected
ArpPdu ARRAY  Copy of the raw  Default: 0 * 28
of 28 ARP PDU in ARP PDU
USINT which a conflict
was detected.
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13 Get/Set NV Encapsulation UINT Number of Default: 120
Inactivity Timeout seconds of
inactivity before 0 = Disable
TCP connection  1-3600 = timeout in
or DTLS session  seconds

is close
Instance Attribute 2 - Configuration Capability
Bit(s) Called Definition Value
0 BOOTP Client 1 (TRUE) indicates that the device is 1

capable of obtaining its network
configuration via BOOTP.

1 DNS Client 1 (TRUE) indicates that the device is 0
capable of resolving host names by
querying a DNS server.

2 DHCP Client 1 (TRUE) indicates that the device is 1
capable of obtaining its network
configuration via DHCP.

3 DHCP-DNS Update Setto 0 0

4 Configuration Settable 1 (TRUE) indicates that the Interface 1
Configuration attribute is settable.

5 Hardware Configurable 1 (TRUE) indicates that the IP Address 1
member of the Interface Configuration
attribute can be obtained from
hardware settings

6 Interface Configuration Change 1 (TRUE) indicates that the device 0
Requires Reset requires a restart in order for a change
to the Interface Configuration attribute
to take effect. If this bit is FALSE a
change in the Interface Configuration
attribute will take effect immediately.

7 AcdCapable (1) TRUE indicate that the device is 1
ACD capable
8-31 Reserved Reserved for future use and shall be 0
set to zero.
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7.17. Ethernet Link Object (OxF6)

The Ethernet Link Object maintains link-specific counters and status information for an IEEE 802.3
communications interface. Each device supports exactly one instance of the Ethernet Link Object for each
IEEE 802.3 communications interface on the module.

7.17.1. Class Services

Service Code Service Name Description

OxOE Get_Attribute_Single Returns the contents of the
specified attribute

0x01 Get_Attributes_All Returns the contents of the
instance or class attributes
defined in the object definition

0x10 Set_Attribute_Single Modifies an attribute value

7.17.2. Class Attributes

Attribute Access Name Data Description Semantics of Values Value

ID Rule Type

1 Get Revision UINT Revision of this The current value 4
object assigned to this

attribute is four (04).

2 Get Max UINT Maximum instance The largest instance 2
Instance number of an number of a created
object currently object at this class
created in this hierarchy level
class level of the
device
3 Get Number  UINT Number of object = The number of object 2
of instances currently | instances at this class
Instances created at this hierarchy level. This
class level of the basically relates to the
device number of Ethernet ports

the device supports
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7.17.3. Instance Services

Service Code Service Name Description

OxOE Get_Attribute_Single Returns the contents of the
specified attribute

0x10 Set_Attribute_Single Modifies an attribute value by
applying and saving the value
to the none volatile memory

0x4C Get_and_Clear Gets then clears the specified
attribute

7.17.4. Instance Attributes

The details of the instance attributes can be found in chapter 5-5 of specification “The CIP Networks Library
Volume 2”, Edition 1.23.
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8. Troubleshooting — Frequently Asked Questions — FAQ

8.1. FAQ: Project Work
8.1.1. Where do | get an encoder manual?

The manual is available for download at www.baumer.com (freeware ,Adobe Reader® required). Make sure
the manual is the right one for your encoder by verifying the table at the beginning of the manual. You will find
the encoder type on the product label (e.g. EAL580-xxx.XXEN-13160.x).

Should your encoder not be on the list please contact Baumer.

8.1.2. Where do | get the applicable EDS file?

The EDS file is available at www.baumer.com. To find out if the EDS file is applicable for your encoder please
use the table at the beginning of the manual. You will find the encoder type on the product label (e.g. EAL580-
XXX.XXEN-13160.x).

Should your encoder not be on the list please contact Baumer.

8.2. FAQ: Operation
8.2.1. What is the significance of the LEDs provided at the encoder?

The encoder integrates several LEDs indicating activity status of the encoder. Both link/activity LEDs visualize
encoder activity on the bus, meaning data communication on each of the two Ethernet ports. In particular upon
commissioning and in case of error the LEDs provide first information on the system status. For details on the
respective status please refer to chapter Diagnostic LEDs.

8.2.2. How to adapt the resolution?

The encoder resolution in steps per turn (,measuring units per turn®) is programmed within the project by
corresponding parameterization. Usually this is performed by the PLC’s engineering tool (for example Studio
5000). The encoder resolution is programmable in individual steps between the maximum limit (encoder-
specific, for example 8192 for EAL580-xxx.xxEN-13160.x) and the minimum limit of 1 step/turn.
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