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1. Introduction

Absolute rotary encoders provide a definite value for
every possible position. All these values are
reflected on either code discs, or Hall-effect
sensors, depending on the used technology. In the
case of an optical encoder, the beams of infrared
LEDs are sent through code discs and detected by
Opto-Arrays. For a magnetic one, a rotating magnet
attached to the shaft creates a field whose direction
is measured by the Hall-effect sensor. The output
signals are electronically amplified, and the
resulting value is transferred to the interface.

The absolute rotary encoder has a maximum
resolution of 65,536 steps per revolution (16 bits).
The multiturn version can detect up to 16,384
revolutions (14 bits). Therefore, the largest resulting
resolution is 30 bits = 1,073,741,824 steps. The
standard singleturn version is 13 bits, the standard
multiturn version 25 bits.

The integrated Ethernet interface of the absolute
rotary encoder supports all necessary EtherNet/IP
functions.

The protocol supports the programming of the
following additional functions in several ways:
1. Code sequence (complement)
Resolution per revolution
Total resolution
Preset value
IP-Address
DLR

oM 0N

The functioning of the absolute rotary encoders
under general aspects of the EtherNet/IP interface
is guaranteed. The data will be transmitted in a
standard Ethernet frame in the data section (see at
the bottom of this side the pink field with the blue
frame).

The MAC address of each encoder is available on
the type of label.

The IP address can be programmed with BOOTP
via the configuration tools of the PLC.

The physical interface supports auto negotiation

and auto crossing.

General information’s about EtherNet/IP are
available at:

www.ethernetip.de (German)
https://www.odva.org/technology-standards/key-

technologies/ethernet-ip/ (English)

Setup of an Ethernet data package on layer 2

SFD [ DA [SA] LEN

Preamble

Version 2024-09-17
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22 Byte protocol data

Figure 1: Setup of an Ethernet Data Package on Layer 2
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1.1 Control and Information Protocol (CIP)

Pneumatic AC SEMI Other Safety
Valves Drives Devices Profiles I/0 Block

Object Library

Data Management Services

Explicit Messages, I/0 Messages

Connection Management, Routing

Internet Protocol (IP)

Ethernet
CSMA/CD

Ethernet
Physical Layer

EtherNet/IP~

CAN

DeviceNet
Transport

CSMA/NBA

DeviceNet
Physical Layer

Other
Safety
Profiles

Safety-Specific
Object Library

Hajes diy
(.d19) 1030014 [eLisnpu) uowwo

ControlNet
Transport

ControlNet
CTDMA

ControlNet
Physical Layer

ControlNer™

I3 J0 Suodepy yiomjay

Figure 2: CIP OSI Layers

The EtherNet/IP specification defines the Application
Layer and the Physical Layer. The Data Link layer is
based on the CAN-specification. For the optimal
industrial control will be defined two different
messaging types. 1/O messaging (Implicit
Messaging) and explicit messaging. With Implicit
Messaging, /0 data are exchanged in real time
whereas Explicit Messaging is mostly used for device
configuration.

Version 2024-09-17
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CIP (Common Industrial Protocol) make for the user
available four essential functions:

Unique control service

Unique communication service
Unique allocation of messaging
Common knowledge base
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1.2 Object model

EtherNet/IP describes all data and functions of a
device considering an object model. By means of
that object-oriented description, a device can be
completely defined with single objects. An object
is defined across the centralization by associated
attributes (e.g. process data), its functions (read

Position
Sensor Object
H Assembly Class .

Col

ORequwred O Optional

Parameter Class

nnection Manager
or Connection Obje

USER MANUAL

or write access of a single attribute) as well as by
its defined behaviors. The absolute rotary
encoder supports the Encoder Device Type:
22nex. This is programmable, see chapter 4.1. All
parameters will be used with Big Endian notation.

Network
Specific Link
Object(s)

CIP Network

Figure 3: Ethernet/IP Object Model

Version 2024-09-17
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2. Data Transmission

The data transmission within the EtherNet/IP connection-based versions. Unconnected
network is realized by implicit or explicit messaging. messages will be used by EtherNet/IP scanners.

Explicit messages are split in unconnected and

Unconnected Unconnected
Explicit Messages Message
M ' Manager

Connection Class
-

. .

# 5%

i ‘ Explicit Messaging \
¢ Connection Objects .

Link Specific
Object{s)

¢/

Meszzage
Eouter

Connection Based
Explicit Messages

IO B essages

Figure 4: Data Transmission in Ethernet/IP
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Input Only

It is possible to open 5 implicit and 15 explicit connections with the encoder. Input Only connections can only
work if all of the parameters are set in the PLC accordingly to the encoder parameters.

Assembly Config

Output Instance

Input Instance

Connection Manager | Config

Connection Point 1

Connection Point 2

Input Only 0x7Anex (122) | 0x69nhex (105)

Table 1: Communication Messages

Figure 5: Generic Module Communication Parameters

0x01 Position value

0x03 Position value + velocity

" Host Name: I

v Dpen Module Properties

Type: ETHERNET-MODULE Genernc Ethemet Module
Vendor: Alen-Bradley
Parent: LocalENB : ‘
Name: onnection Parameters
|oco 5 .
Description Instance Size:
Input: 3 2 = @6
Output [105 |
" | . T R4
Cothotmat]WDala DIN __J Conliguation: ]108 ]121 ﬂ (8b1)
Address / Host Name
@ IPAddess: | 192 . 168 . 0 . 252 |

—
o]

Cancel | Hep

Version 2024-09-17
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2.1 Implicit Messaging 1/0 Connection

Provide dedicated, special-purpose application-specific data. This is often referred to
communication paths between a producing as implicit messaging. Class 0 and 1 are
application and one or more consuming supported.

applications for the purpose of moving

2.1.1 /0 Assembly Instances

Instance | Type Name

1 Input Position Value 32 bits unscaled

2 Input Position Value 32 bits scaled and Warning Flag 8 bits

3 Input Position Value 32 bits and Velocity 32 bits

120 Input Position Value 32 bits, Velocity Value 32 bits, Acceleration Value 32 bits and
Warning Flag 8 bits
Position Value 32 bits, Velocity Value 32 bits, Acceleration Value 32 bits,

121 Input

Temperature Value 32 bits and Warning Flag 8 bits
Direction Counting Toggle 8 bits, Scaling Function Control 8 bits, Measuring Units
122 Output | per Revolution 32 bits, Total Measuring Range 32 bits, Velocity Format 16 bits,

Velocity Filter 8 bits, Parameter Control Priority 8 bits
Table 2: I/0O Assembly Instances

2.1.1.1 Data Attribute Format
Instance | Byte Bit7 |Bite |Bits |Bit4a |Bit3 [Bit2 | Bit1 Bit 0

Position Value (low Byte)

Position Value (high Byte)
Position Value (low Byte)

Position Value (high Byte)

Warning Alarm

Position Value (low Byte)

Position Value (high Byte)
Velocity Value (low Byte)

N[O WINIFPRIORIWIN|FP|IO|WIN|F|O

Velocity Value (high Byte)

Version 2024-09-17 Page 8 UME-xCx-EEC1
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Instance | Byte Bit7 |Bite |Bits |Bit4a |Bit3 [Bit2 | Bit1 Bit 0
0 Position Value (low Byte)
1
2
3 Position Value (high Byte)
4 Velocity Value (low Byte)
5
120 6
7 Velocity Value (high Byte)
8 Acceleration Value (low Byte)
9
10
11 Acceleration Value (high Byte)
12 Warning Alarm
0 Position Value (low Byte)
1
2
3 Position Value (high Byte)
4 Velocity Value (low Byte)
5
6
7 Velocity Value (high Byte)
121 8 Acceleration Value (low Byte)
9
10
11 Acceleration Value (high Byte)
12 Temperature Value (low Byte)
13
14
15 Temperature Value (high Byte)
16 Warning Alarm

Table 3: Data Attribute Format

2.1.2 Data Mapping

Data Component Class Instance | Attribute

Name Name Number | Number | Name Number
Position Value Unscaled | Position Sensor | 23hex 1 Position Value unscaled | O3hex
Velocity Position Sensor | 23hex 1 Velocity 18hex
Acceleration Position Sensor | 23hex 1 Acceleration 1Dnex
Warning flag Position Sensor | 23hex 1 Warning flag 7Chex
Temperature Value Position Sensor | 23hex 1 Temperature Value flag | 7Dnex

Table 4: Data Mapping

Version 2024-09-17 Page 9 UME-xCx-EEC1
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2.1.3 Data Mapping (Parameter)

On every Forward Open Request, the following encoder.
parameters will be sent from the controller to the

Configuration Parameter | Class Instance | Attribute
Name Name Number [ Number | Name Number
Direct Counting Toggle | Position Sensor | 23hex 1 Direct Counting Toggle 0Chex
Scaling Function Control | Position Sensor | 23hex 1 Scaling Function Control | OEnex
Measurin units er 23 1 Measuring Units per Span

) g P Position Sensor nex g P P 10nex
Revolution
Total Measuring Range . 23hex 1 Total Measuring Range in
) . ) Position Sensor . ) 11hex
in measuring units measuring units
Velocity Format Position Sensor | 23hex 1 Velocity Format 19hex
Velocity Filter Position Sensor | 23hex 1 Velocity Filter 7Ohex
Parameter Control . 23 1 o
Priority Position Sensor hex Parameter Control Priority | 71hex

Table 5: Assembly Instance Configuration: 7, size 14 Bytes

2.1.3.1 Data Offset

Instance Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Offset
Direction Counting Toggle
1 Scaling Function Control
2 Measuring Units per Revolution (low Byte)
3
4
5 Measuring Units per Revolution (high Byte)
122 6 Total Measuring Range in Measuring Units (low Byte)
7
8
9 Total Measuring Range in Measuring Units (high Byte)
10 Velocity Format (low Byte)
11 Velocity Format (high Byte)
12 Velocity Filter
13 Parameter Control Priority

Table 6: Data Offset

Version 2024-09-17 Page 10 UME-xCx-EEC1
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2.1.4 Connection Path

Is made of a byte stream that defines the too.

application object to which a connection instance This path will be sent to the encoder during power
applies. This path will be created in the up. For some tools it is necessary to use the
configuration tools and is available in the EDS file connection path as a parameter:

[20] [04] [24 7A] [24'69] [2404] [80 07 00 01 00100000 00200000 1F04 01 00]

Segment Segment Description
Groups
Application Path | 20 04 Assembly object class
24 7A Instance segment type with Assembly Instance

0x7Anex (122) (Configuration)
Assembly Instance O0x69nex (105) (Output

controller to encoder)

1/0 Assembly Instance 1 (Position value)

80 07 Data segment with lenght of 6 Bytes
00 01 00100000 00200000 1F04 01 00 | Configuration Data, see chapter 2.1.3.1 for
details

Table 7: Connection Path

Version 2024-09-17 Page 11 UME-xCx-EEC1
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2.2 Explicit Messaging

Provide generic, multi-purpose communication
paths between two devices. These connections
often are referred to as Messaging
Connections.

just

Explicit Messages provide the typical
request/response-oriented network

communications. Class 2 and 3 are supported.

2.2.1 CIP Common Services for Position Sensor Objects (Class 0x23hex)

Save / Restore

Supported Service Code | Service Name

Comment

O5hex Reset

Boot up of the encoder, the programmed parameter
from the customer will use again

OEhex Get_Attribute_Single

Read out attribute from the encoder

10nex Set_Attribute_Single

Write attribute to the encoder

15hex Restore

Restore the saved parameters. Use instance O of
position sensor class to restore all configuration
parameters at once. To restore a single parameter,
use instance 1 of position sensor class with attribute
number as argument (see next table).

16hex Save

Save the parameters from chapter 2.1.3 in the
nonvolatile memory. Use instance 0 of position
sensor class to save all configuration parameters at
once.

Table 8: CIP Position Sensor Objects — Save / Restore

Version 2024-09-17
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2.2.2 Position Sensor Objects

Instance Attributes (Get: read, Set: write + read) // Class Code: 23hex

Attrib. ID | Access | Name Data Type Description
OAnex Get Position Value Unsigned DINT Unscaled position (32 bits)
OChex Set Direction Counting Toggle Boolean Controls the code sequence
clockwise or counterclockwise
OEhex Set Scaling Function Control Boolean Scaling function on/off
10nex Set Measuring units per Span UDINT Resolution for one revolution
Total Measuring Range in )
11hex Set . . UDINT Total resolution
Measuring Units
) Current speed in format of attribute
18hex Get Velocity Value DINT
19hex and 2Anex
19nex Set Velocity Format ENGUINT Format of the velocity attributes
1Dnex Get Acceleration Value DINT Current acceleration in rad/s?
70hex Set Velocity Filter DINT Fine = 0, Normal = 1, Coarse = 2
. Choice between PLC or NVM
71hex Set Parameter Control Priority USINT . .
configuration
7Chex Get Warning Flags WORD Internal parameters exceeded
Value of the encoder’s temperature
7Dnex Get Temperature Value DINT

Table 9: CIP Position Sensor Objects — Instance Attributes

Version 2024-09-17
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2.3 TCP/IP Interface Object

The TCP/IP

Interface  Object

provides the

mechanism to configure a device’s TCP/IP
network interface. With these parameters it is

Class Code: F5hex

possible for example to read or write the device’s
IP Address and Network Mask.

Attribute L
D Access | Name Data Type Description
Interface status, details in chapter
0lhex Get Status DWORD
2.3.1
. ) - Interface capability flags, details in
02hex Get Configuration Capability DWORD
chapter 2.3.2
03hex Set Configuration Control DWORD Interface control flags, details in
chapter 2.3.3
04hex Get Physical Link Object STRUCT of: Path to physical link object
Path size UINT Size of path
Path Padded EPATH | Logical segments identifying the
physical link object
05hex Set Interface Configuration STRUCT of: TCP/IP network interface
configuration
IP Address UDINT The device’s IP address
Network Mask UDINT The device’s network mask
Gateway UDINT Default gateway address
06hex Set Host Name STRING
10nex Set Select ACD (ACSI) BOOLEAN Not Supported
Last Conflict Detected STRUCT of:
(ACSI) '
Add Activity USINT
11 Set Arra of 6| Not Supported
hex Remote MAC y PP
USINT
Arra of 28
ArpPdu y
USINT
Encapsulation  Inactivit Number of seconds of inactivi
13hex Set ) psuiat Mty UINT y . ! ity
Timeout before connection is closed

Table 10: TCP/IP Interface Objects Overview

Version 2024-09-17

Page 14

UME-xCx-EEC1



ABSOLUTE IXARC ROTARY ENCODER WITH ETHERNET/IP INTERFACE

USER MANUAL

2.3.1 Status Instance Attribute (01lnex)

Bit(s) | Called Definition
0 = The Interface Configuration attribute has not been
configured.
1 =The Interface Configuration attribute contains valid

Interface Indicates the status of the | configuration obtained from BOOTP or nonvolatile

0-3 Configuration | Interface Configuration | storage.

Status attribute. 2 =The Interface Configuration attribute contains valid
configuration, obtained from hardware settings (e.g.:
push wheel, thumbwheel, etc.)

3-15 = Reserved for future use.

Meast Indicates a pending configuration change in the TTL Value and/or Mcast Config
4 Pendin attributes. This bit shall be set when either the TTL Value or Mcast Config attribute
9 is set and shall be cleared the next time the device starts.

Indicates a pending configuration change in the Interface Configuration attribute.
This bit shall be 1 (TRUE) when Interface Configuration attribute are set and the

Interface i ) ) . .
5 Confiquration device requires a reset in order for the configuration change to take effect (as
Pendigng indicated in the Configuration Capability attribute). The intent of the Interface Config

Pending bit is to allow client software to detect that a device’s IP configuration has
changed, but will not take effect until the device is reset.

6-31 Reserved Reserved for future use and shall be set to zero.
Table 11: TCP/IP Interface Objects — Attribute 01hex

Version 2024-09-17 Page 15 UME-xCx-EEC1



ABSOLUTE IXARC ROTARY ENCODER WITH ETHERNET/IP INTERFACE

USER MANUAL

2.3.2 Configuration Instance Attribute (02nex)

Bit(s) | Called Definition
) 1 (TRUE) indicates that the device is capable of obtaining its network
0 BOOTP Client . . i
configuration via BOOTP.
DNS Client Not supported
DHCP Client Not supported
DHCP — DNS Update Not Supported
1 (TRUE) indicates that the Interface Configuration attribute is settable.
4 Configuration Settable Some devices, for example a PC or workstation, may not allow the
Interface Configuration to be set via the TCP/IP Interface Object.
1 (TRUE) shall indicate the IP Address member of the Interface
Configuration attribute can be obtained from hardware settings (e.g.,
. pushwheel, thumbwheel, etc.). If this bit is FALSE the Status Instance
5 Hardware Configurable ) } ) )
Attribute (1), Interface Configuration Status field value shall never be 2
(The Interface Configuration attribute contains valid configuration,
obtained from hardware settings).
1 (TRUE) shall indicate that the device requires a restart in order for a
6 Interface  Configuration | change to the Interface Configuration attribute to take effect. If this bit is
Change Requires Reset | FALSE a change in the Interface Configuration attribute will take effect
immediately.
7-31 | Reserved Reserved for future use and shall be set to zero.
Table 12: TCP/IP Interface Objects — Attribute 02hex

2.3.3 Configuration Control Inst. Attribute (04hex)

Bit(s) | Called Definition
0 = The device shall use the interface
configuration values previously stored
(for example, in non-volatile memory or
03 Startup Determines how the device shall obtain | via hardware switches, etc).

Configuration

its initial configuration at start up.

1 = The device shall obtain its interface
configuration values via BOOTP.

2 = DHCP (Not supported)

3-15 = Reserved for future use.

Table 13: TCP/IP Interface Objects — Attribute 04hex

Version 2024-09-17
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2.3.4 Physical Link Object (05hex)

This attribute identifies the object associated with the
underlying physical communication interface (e.g., an
802.3 interface). There are two components to the
attribute: a path size (in UINTS) and a path. The path
contains a logical segment type class, and a logical
segment type instance that identifies the physical link
object. The maximum path size is 6 (in the case of a
32-bit logical segment for each of the class and
instance).

The physical link object itself typically maintains link-
For example, the path could be as follows:

Path | Meaning

specific counters as well
configuration attributes. If the CIP port associated
with the TCP/IP Interface Object has an Ethernet
physical layer, this attribute shall point to an instance
of the Ethernet Link Object (class code = F6nex). When
there are multiple physical interfaces that correspond
to the TCP/IP interface, this attribute shall either
contain a Path Size of 0 or contain a path to the object
representing an internal communications interface
(often used in the case of an embedded switch).

as any link specific

0-3

[20] = 8-hit class segment type; [F6] = Ethernet Link Object class.

[24] = 8-bit instance segment type; [01] = instance 1.

Table 14: TCP/IP Interface Objects — Attribute 05hex

2.3.5 Interface Configuration (06hex)

Name Meaning
The IP address of the device. Value of 0 indicates that no IP address has been configured.
IP Address Otherwise, the IP address shall be set to a valid Class A, B, or C address and shall not be

set to the loopback address (127.0.0.1).

Network mask

configured.
Table 15: TCP/IP Interface Objects — Attribute 06hex

2.3.6 Host Name

The network mask of the device. The network mask is used when the IP network has been
partitioned into subnets. The network mask is used to determine whether an IP address is
located on another subnet. Value of 0 indicates no network mask address has been

Name Meaning
ASCII characters. Maximum length is 64 characters. Shall be padded to an even number
Host Name of characters (pad not included in length). A length of O shall indicate no Host Name is

configured.
Table 16: TCP/IP Interface Objects — Host Name

Version 2024-09-17
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2.4 Ethernet Link Object

Class Code: Fb6hex

USER MANUAL

Attribute - )
D Access | Name Data Type | Description Semantics of Values
The minimum value is 1.
Shall be 2 or greater if
instance attribute 6 is
0lhex Get Revision UINT Revision of this object implemented. Shall be 3 if
any instance attributes 7-
10 are implemented. The
maximum value is 3.
Maximum instance [ The largest instance
number of an object|number of a created
02nhex Get Max Instance UINT . . . .
currently created in this|object at this class
class level of the device | hierarchy level
03hex Get Number of | UINT Number of object| The number of object
Instances instances currently | instances at this class

Table 17: Ethernet Link Objects Overview

Version 2024-09-17
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2.4.0 Instance Attributes

ID |Access | Name Data Type | Description of Attribute | Semantics of Values
Interface speed currently | Speed in Mbps (e.g., 10, 100
1 [Get Interface Speed | UINT .
in use
2 | Get Interface Flags DWORD Interface status flags See chapter 2.4.1
Physical ARRAY of Displayed format
3 |Get MAC layer address . .,
Address 6 USINTs XX-XXK-XXK-XX-XXK-XX
Contains counters
Interface STRUCT .
relevant to the receipt of
Counters of: ) )
packets in the interface.
Octets received on the
In Octets UDINT

interface

Unicast packets received

In Ucast Packets [ UDINT .
on the interface

In NUcast UDINT Non-unicast packets

Packets received on the interface
Inbound packets received

In Discards UDINT on the interface but
discarded

Inbound packets that
4 | Get In Errors UDINT contain errors (does not
include In Discards)

Inbound packets with

In Unknown UDINT
unknown protocol
Octets sent on the
Out Octets UDINT .
interface
Out Ucast Unicast packets sent on
UDINT .
Packets the interface
Out Uncast Non-unicast packets sent
UDINT )
Packets on the interface
) Outbound packets
Out Discards UDINT .
discarded
Outbound packets that
Out Errors UDINT

contain errors
Table 18: Ethernet Link Objects — Instance Attributes

Version 2024-09-17 Page 19 UME-xCx-EEC1



ABSOLUTE IXARC ROTARY ENCODER WITH ETHERNET/IP INTERFACE

USER MANUAL

ID [ Access | Name Data Type | Description of Attribute Semantics of Values
) STRUCT ) o
Media Counters of: Media-specific counters

Frames received that are not an

Alignment Errors | UDINT . .
integral number of octets in length

Frames received that do not pass

FCS Errors UDINT
the FCS check
Successfully transmitted frames
Single Collisions | UDINT which experienced exactly one
collision
. Successfully transmitted frames
Multiple . .
o UDINT which experienced more than one
Collisions

collision

Number of times SQE test error

SQE Test Errors [ UDINT .
message is generated

Frames for which first transmission
UDINT attempt is delayed because the
medium is busy

Deferred
Transmissions

5 |Get B . ;
Number of times a collision is
Late Collisions UDINT detected later than 512 bit-times
into the transmission of a packet
Excessive UDINT Frames for which transmission fails
Collisions due to excessive collisions
. Frames for which transmission fails
MAC Transmit .
UDINT due to an internal MAC sub layer
Errors .
transmit error
Times that the carrier sense
Carrier Sense UDINT condition was lost or never
Errors asserted when attempting to
transmit a frame
Frames received that exceed the
Frame Too Long [UDINT . . .
maximum permitted frame size
. Frames for which reception on an
MAC Receive . . .
UDINT interface fails due to an internal
Errors .
MAC sub layer receive error
6 Interface STRUCT . . L
Configuration for physical interface
Control of:
Control Bits WORD Interface Control Bits See table below
Set . in M 1
Speed at which the Speed in Mbps (10 or
Forced Interface . 100)
UINT interface shall be forced
Speed
to operate
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ID | Access | Name Data Type | Description of Attribute Semantics of Values
1 = The interface is
internal to the device,

7 | Get Interface Type USINT Type of interface I.e. in the case of an

yp P embedded switch
2 = Twisted-pair (e.g.
100Base-TX)
0 = No link
1 = The interface is

8 |Get Interface State USINT Current state of the interface enabled and is ready
to send and receive
data
Jnternal switch“ or

SHORT_S . —
10 | Get Interface Label TRING Human readable identification ~External Port 1 or
~External Port 2*
Interface STRUCT | Indication of capabilities of the
Capability of: interface
. Interface capabilities, other than | Bit map
Capability Bits WORD
speed/duplex
Indicates  speed/duplex  pairs
Speed/Duplex STRUCT .
) supported in the Interface Control
Options of: i
attribute
USINT Speed/Duplex Array Count Number of elements
ARRAY of
11 | Get STRUCT | Speed/Duplex Array
of
Semantics are the
same as the Forced
Interface Speed in the
UINT Interface Speed
Interface Control
attribute: speed in
Mbps
O=half duplex
USINT Interface Duplex Mode 1=full duplex
2-255=Reserved
Sum of certain error counts that are part of attributes 4, 5
14 | Get Ethernet Error UDINT
and 13
Link Down Counts the number of times a Link Down transition event
15 | Get UDINT .
Counter was detected on this port

Version 2024-09-17
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Control Bits
Bit(s) | Called Definition
802.3 link Auto-negotiation: 0 = disabled, 1 = enabled (standard)
0 Auto-negotiate If Auto-negotiation is disabled, then the device shall use the settings

indicated by the Forced Duplex Mode and Forced Interface Speed bits.

Forced Duplex

If Auto-negotiation bit = 0 the Forced Duplex Mode bit indicates whether the

1 Mode interface shall operate in full or half duplex mode.
0 = Half Duplex, 1 = Full Duplex
2-15 | Reserved Shall be set to zero
Table 19: Ethernet Link Objects — Control Bits
Example

Use on Transmit data size double (4 bytes) 00000064 for Auto-negotiation = disable on 100 MBaud

Version 2024-09-17
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2.4.1 Interface Flags
Bit(s) | Called Definition

Indicates whether the Ethernet 802.3 communications interface is
connected to an active network. 0 indicates an inactive link; 1 indicates an
active link. The determination of link status is specific to the implementation.
In some cases, devices can tell whether the link is active via hardware/driver
support. In other cases, the device may only be able to tell whether the link
is active if it receives incoming packets.

0 Link Status

Indicates whether the duplex mode is currently in use. O indicates the
1 Half/Full Duplex interface is running half duplex; 1 indicates full duplex. Note that if the Link
Status flag is 0, then the value of the Half/Full Duplex flag is not determinate.

Indicates the status of link auto-negotiation:

0 = Auto-negotiation in progress.

1 = Auto-negotiation and speed detection failed. Using default values for
speed and duplex. Default values are product-dependent; recommended
2-4 Negotiation Status | defaults are 10Mbps and half duplex.

2 = Auto negotiation failed but detected speed. The duplex was defaulted.
Default value is product-dependent; recommended default is half duplex.

3 = Successfully negotiated speed and duplex.

4 = Auto-negotiation not attempted. Forced speed and duplex.

0 indicates that the interface can perform changes to link parameters (auto-
Manual Setting | negotiate, duplex mode, interface speed) automatically. 1 indicates that the

> Requires Reset device requires a Reset service to be issued to its Identity Object for the
changes to be effective.
0 indicates the interface detects no local hardware fault; 1 indicates a local
hardware fault is detected. The meaning of this is product specific. For

6 Local Hardware | example, an AUI/MII interface can detect that no transceiver is plugged, or

Fault a radio modem can detect that no antennae plugged. In contrast to the soft,

possible self-correcting nature of the Link Status being inactive, this
concerns major issues requiring the intervention of the user.

7 Reserved Shall be set to zero

Table 20: Ethernet Link Objects — Interface Flags

2.4.2 Common Services

Service . o .
Code Class |Instance* Service Name Description of Service
Condit . i . Returns the contents of the specified
OEhex . Required Get_Attribute_Single )
ional attribute
10nex n/a Conditional | Set_Attribute_Single | Modifies a single attribute

Table 21: Ethernet Link Objects — Common Services
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2.4.3 Link Object Instances

Instance Description

1 Internal interface

2 Intern switch Port 1
3 Intern switch Port 2

Table 22: Link Object Instances

2.5 Setting parameters with scanners
Several external scanners exist for EtherNet/IP
available. RS-NetWorx™ has one such scanner.
In the figure you can see an example where the

MANUAL

IP address

encoder.

ABSOLUTE IXARC ROTARY ENCODER WITH ETHERNET/IP INTERFACE
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2.5.1 Read out position value
Get Single Attribute Position sensor value:

USER MANUAL

Class: 0x23 (Position sensor object)

Instance: 0x01
Attribute: 0x03  (Position Value)

Receive Data

e ™
EH Class Instance Editor [Node 192.168.1.70] (2 [meiom
Lag”
e

Execute Transaction Arguments

Service Code Object Address

Class: Instance:  Aftribute:

Value Description |23 |1 |3

[E |Get Single Attribute || | =

Transmit data size: Data sert to the device:

|B;.-te J |

-

Output size format: Data received from the device:
|Byte _~| [FE4F 5C 00 =
Qutput radix format:
Hexadecimal hd
Close Help
2.5.2 Set preset value
Set Single Attribute Position Preset Value to 1
Class: 0x23 (Position sensor object)
Instance: 0x01
Attribute: 0x13  (Preset Value)
B8 Class Instance Editor - [Node 192.168.1.70] [
]
Execute Transaction Arguments
Service Code Object Address
Class: Instance:  Attribute:
Walue Description |23 |‘I 13
[10 |Set Single Atiibuie v | |
Transmit data size: Data gent to the device:
|Double (4 bytes) j |I}DDDDDD‘I
r
Receive Data
Output size format: Data received from the device:
|Word (2 bytes) ﬂ The execution was completed. -
Cutput radix format:
Decimal hd
Cloze Help
Version 2024-09-17 Page 25
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2.5.3 Get preset value

Get Single Attribute Position Value
(Position sensor object)

Class: 0x23
Instance: 0x01

Attribute: 0x13  (Preset Value)

USER MANUAL

[E Get Single Attibute - |

¥ Send the attribute 10

@ Class Instance Editor - [Node 192.168.1.70] | ? & |
£
— Execute Transaction Arguments
Service Code Cbject Address
Class: Instance:  Aftribute:
Value Description |23 1 13

Transmit data size:

Data sent to the device:

[Double (4bytes) -]

[~ “alues in decimal

— FReceive Data

Outpurt size format: Data received from the device:

Double (4 bytes) | |1

Output radix format:
IDecimaI vI

Close

Version 2024-09-17
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3 Diagnostics

LED Color | EtherNet/IP name Description

Activel | Yellow
Link1 Green
Active2 | Yellow
Link2 Green

Statl Green . I
—'.— Module Status Indicator Details in Table 23

Network Status Indicator 1 | Details in Table 24

Network Status Indicator 2 | Details in Table 24

Stat2
Link1 = = Link2
Active1 . m Active2
Stat1 Stat2
™
EtherNet/IP
Paort2 Port1 Power
Figure 6: Diagnostic LEDs
LED Summary Requirements
Steady Off {} No power
Steady On {} Device If the device is operating correctly, the module status indicator shall
Green operational | be steady green
Flashing i:} Standby If the device has not been configured (e.g. the IP-Address) the
Green 1 module status indicator shall be flashing green with 1 Hz
Flashing * Missing IP | If the device does not have an IP-Address, the module status
Green 2 indicator shall be flashing green with 4 Hz
Flashing * Minor fault [ If the device has detected a recoverable minor fault e.g. an
Red incorrect or inconsistent configuration, the module will be flashing
red
Steady On * Major fault | Happens when the device has detected a non-recoverable major
Red fault
Flashing* Self-test While the device is performing its power up testing, the Statl and
Red + Green Stat2 LED shall be flashing red / green

Table 23: Module Status Indicator Statl/Stat2
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LED Summary Requirements

Steady Off {:} No power, no IP | If the device does not have an IP address or is powered off
address

Steady {} Connected If the device has at least one established connection (even to the

Green Message router)

Flashing ;:E No connection | If the device has no established connections, but has obtained

Green an IP address

Flashing Connection If the target of one or more of the connections in which this device

Yellow <ﬁ> timeout is has timed out. This shall be left only if all imed-out connections
are reestablished or if the device is reset

Steady {:} Duplicate IP If the device has detected that the IP address is already in use

Yellow

Flashing qﬁ» Self-test While the device is performing its power up testing, the Statl and

Yellow / Green Stat2 LED shall be flashing yellow / green

Table 24: Network Status Indicator Stat2
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4 Programmable Parameters

4.1 Direction Counting

This operating parameter can be used to select the
code sequence. The parameter can be set via

Configuration Assembly and Explicit Messaging.

Attribute 1D | Default value | Value range | Data Type
OChex | Onex | Onhex - Lhex | Boolean
Table 25: Direction Counting
The parameter code sequence (complement) ) . o .
' . N Bit 0 Counting direction | Position values
defines the counting direction of the process value
) 0 CwW Increase
as seen from the shaft (clockwise or
1 CCwW Decrease

counterclockwise). The counting direction is defined
in the attribute OChex:

4.2 Scaling Function Control

If the Scaling function control is deactivated, then
the output value is the physical resolution.

Table 26: Direction Counting Bits

Attribute ID Default value | Value range | Data Type
OEhex | Ohex | Ohex - Lhex | Boolean
Table 27: Scaling Function Control
This parameter can be set via Con- Bit 0 Scaling function on/off
figuration Assembly and Explicit Messaging 0 OFF
1 ON

4.3 Resolution per Revolution

The parameter resolution per revolution is used to
program the encoder to a desired number of steps
per revolution. Each value between 1 and the
maximum (see type label) can be realized. The

Attribute 1D | Default value

| Value range

Table 28: Scaling Function Control Bits
parameter can be set via Configuration Assembly

and Explicit Messaging. Scaling function control
must be switched on!

| Data Type

10hex
Table 29: Resolution per Revolution

(*) see type label, maximum resolution:

16Bit Encoder: 10,000nex (65,536)

If the value is set to a value larger than 8,192 for a
13-bits encoder, it will lead to values being skipped
while rotating the shatft.

Version 2024-09-17

*) | Ohex - 10000hex
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| Double Integer 32

Therefore, it is
measuring steps per
measuring steps.

recommended to keep the
revolution below 8,192
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4.4 Total Resolution

This value is used to program the desired number Please note the value written on the type label.
of measuring steps over the total measuring The parameter can be set via Configuration
range. This value must not exceed the total Assembly and Explicit Messaging.

resolution of the encoder. Scaling function control must be switched on!

E.g. with 25-bits = 33,554,432 steps.

Attribute 1D | Default value |Value range | Data Type

11hex *) | Onex - 40,000,000nex | Unsigned Integer 32
Table 30: Total Resolution

(*) see type label
Maximum total resolution
30 bits encoder: 40,000,000nex (1,073,741,824)

If the Resolution per Revolution has been changed accordingly.
(see 4.1.3), the Total Resolution must be adapted The total resolution must follow the equation:

Total Resolution = Number of Turns x Resolution per Revolution

4.5 Preset Value

The preset value is the desired position value, which preset value must not exceed the total measuring
should be reached at a certain physical position of range. The parameter can be set via Explicit
the axis. The position value of the encoder is set to Messaging.
the desired value by the preset parameter. The Set the preset value only in standstill!

Attribute ID | Default value | Value range | Data Type

13hex | Ohex | Onex - total measuring range | Unsigned Integer 32

Table 31: Preset Value
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4.6 Velocity Format
The default value for Velocity Format is steps per figuration Assembly or Explicit Messaging.
second. This parameter can be set via Con-

Attribute ID Default value Value range Data length

19nhex 1F04nex 0800nex Steps per 10 milliseconds
0801hex Steps per 100 milliseconds
1F04hex Steps per 1 second
1FO05hex Steps per 1 millisecond
1FO06hex Steps per 1 microsecond
1F07hex Steps per minute
1FOEhex RPS (revolutions per second)
1FOFnex RPM (revolutions per minute)

Table 32: Velocity Format

4.7 Velocity Filter

To increase the accuracy of the velocity in the application, itis possible to switch between three different filtering
types of the exponential moving average. Default: Fine.

Attribute 1D | Default value |Value range | Description | Data Type

70hex | Onex |Ohex ! Thex | 2hex |0 = Fine, 1 = Normal, 2 = Coarse | Double Integer
Table 33: Velocity Filter

Ratio between old and current speed:
Fine: 7:3, Normal: 96:4, Rough: 996:4

4.8 Endless Shaft

It is important that the ratio “Total resolution” / example, for a 12-bit revolutions encoder, the
“measuring units per revolution” remains a ratio must remain a multiple of 4,096:
multiple of the total number of turns. For

Total Resolution / Measuring Units per Revolution = n x 4,096
Where n is an integer

However, the Endless Shaft functionality of POSITAL'’s any drops in the position (see pictures here after).
EtherNet/IP encoders can solve the problem directly. The Endless Shaft functionality must however be
It will check whether n is an integer (see equation here enabled.

above). Default value: Auto.

If not, it will run calculous to make sure we do not see Can be set only via Explicit Messaging.
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Endless Operation

Revolutions = 256

0 0 \V
Revolutions = 200
Without

Endless Functionality

Revolutions = 200

With

Endless Functionality

0 0

Figure 7: Endless Shaft

Note: The internal software routine only works if the power supply this can lead to problems (the internal
encoder is in operation. If it is necessary to turn the routine will not work without power supply). Therefore,
encoder shaft more than 1,024 revolutions without the rule ahead should be observed for new devices.

Attribute 1D | Default value |Value range | Description | Data Type

65hex | 2hex | Onhex / Lhex ! 2nex | 0 = Off, 1 = On, 2 = Auto | Double Integer
Table 34: Endless Shaft

4.9 Parameter Control Priority
This parameter determines if the configuration parameters should be loaded from the Configuration Assembly or
from the Non-Volatile Data.

Attribute 1D | Default value |Value range | Description | Data Type
0 = Configuration Assembly, 1 =
Non-Volatile Memory

71hex Ohex Ohex / Lhex Double Integer

Table 35: Parameter Control Priority

4.10 Available Alarms and Warnings
Attributes 44 (2Chex) and 47 (2Fnex) respectively indicate alarms and warnings for the following parameters:
- Position error (alarm attribute): indicates that the internal position self-test failed
- Diagnostic error (alarm attribute): indicates that a malfunction has occurred that can lead to an
incorrect position
- Temperature exceeded (warning attribute): indicates that the temperature has exceeded the defined
threshold (85°C)
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Attribute ID | Default value | Value range Description Data Type
Bit 0: Position error
Bit 1: Diagnostic error

2Chex Ohex Ohex / 1hex 5 WORD
Bit 2-15: Reserved
0=No, 1=Yes

Table 36: Alarms

Attribute ID | Default value | Value range Description Data Type
Bit 0-12: Reserved

2Fhex Ohex Ohex / Lhex Bit 13: Temperature warning WORD
0=No,1=Yes

Table 37: Warnings

4.11 Device Level Ring

The DLR protocol is intended to support simple ring
topologies requiring fast recovery from network
failures.

incorporate embedded switch technology with at least
two external ports. This allows the data to be re-
routed backwards to the other devices on the ring,

A DLR network consists of an active Ring Supervisor should a failure occur.

and any number of Ring Nodes. Ring nodes
Master

RX Unit TX Unit
RX X

AP

© © © ©

Slave 1 Slave 2 Slave N-1 Slave N
RX TX—»RX TX— RX  TX:—RX TX—*RX TX
— TX " RX €= TX RX s — TX [ RX = TX RX «—

Figure 8: Device level Ring
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5. Installation

5.1 Electrical connection

The rotary encoder is connected by a 4 pin M12
connector for the power supply and two 4 pins,
D-coded M12 connectors

Connector Ethernet
4 pin female, D-coded

for Ethernet

USER MANUAL

communication.
The encoder uses a second D-coded connector and
provides integrated switch functionality.

Connector power supply

4 pin male, A-coded

Pin Number Signal Pin Number Signal

1 TX + 1 US (10 - 30 V DC)
2 Rx + 2 N.C.

3 TX - 3 GND (0V)

4 Rx - 4 N.C.

Table 38: Data Pin Assignment

Figure 9: Ethernet Connector

5.2 Ethernet cables

5.2.1 RJ45 - M12 crossed

Signal RJ45 Pin | M12 Pin
Tx+ 1 2
Tx- 2 4
Rx+ 3 1
Rx- 6 3

Table 40: Ethernet cable RJ45-M12 crossed

5.2.2 RJ45 — M12 straight

Signal RJ45 Pin | M12 Pin
Tx+ 1 1
TX- 2 3
Rx+ 3 2
Rx- 6 4

Table 42: Ethernet cable RJ45-M12 straight

Version 2024-09-17

Table 39: Power Supply Pin Assignment

Figure 10: Power Supply Connector

5.2.3 M12 - M12 straight

Signal M12 Pin | M12 Pin
Tx+ 1 1
TX- 2 2
Rx+ 3 3
Rx- 4 4

Table 41: Ethernet cable M12-M12 crossed
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6 Power On

After power on the LEDs on the absolute rotary encoder
will flash between green and red or yellow.

7 Installation
7.1 Rockwell configuration tools

7.1.1 Setting IP-Address (BOOTP)

To set the IP Address there are special tools
available. I.e. the BOOTP Server is installed with
the software package from RSNetWorx™. The
server scans the network for the MAC Addresses
of all products with active BOOTP. If one MAC
address is selected in the Request History then
the IP Address can be set by the “Add to Relation
List” button. The MAC Address of each
EtherNet/IP encoder is available on the type
label. Note: After a power up the encoder send
the BOOTP request again. But after several times

If the encoder already has an IP-Address, the BOOTP
must be disabled. Otherwise, the encoder will ask for a
new IP-Address again. After setting the IP-Address the
Status LED is flashing with 1 Hz. In this case, save the
configuration in the File menu, because the products
cannot be found by

8 BOOTP/DHCP Server 2.3 - E:\bootp.bpc
File Tools Help

Fequest History

New Entry

with no answer the frequency of requests
decreases. A power up after a long pause could
solve the missing requests.

If you cannot find all the encoders within the
BOOTP Server list then check the following
points:

LED status of the encoder OK?

Is the Network correctly set?

Is the BOOTP enabled?

the BOOTP Server. After loading this file, the MAC
Address and IP-Address are available and BOOTP can
be deactivated by the corresponding button. Possible
IP-Range:

Class A-C (0.0.0.0
Loopback range (127.x.X.X)

Referenced IP-Address range: 192.168.0.x

223.255.255.255) without

[o0:0E:CF:03:10:27
[192 168 . 0

Ethernet Address [MAC),

IP Addhess: . 252

Hostname: |

Descriplion: |

Cancel

Clear Hiztory
[hr:min:zec] Type Ethernet Address [MALC) IP Address Hosthame
15:41:04 BOOTP  00:0E:CF:03:10:27
15:40:32 BOOTP  00:0E:CF:03:10:27
15:40:17 BOOTP  OO:0E:CF0310:27
15:40:09 BOOTP  0OO:0E:CF.O03:10:27
15:40:06 BOOTP  00:0E:CF:03:10:27
Fielation List

Mew | Delele| Enable BOOTF | Enable DHCP | Disable BOOTP/DHCP

Ethernet Address [MALC]

IP Address
BOOTP 132

Status
Save file complete

HostnajForce selected device to retain configuration in memo

Entries
1 of 256
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%3 BOOTP/DHCP Server 2.3

Fle Tools Help
Request Histary
Clear Histary Add to Relation List

(hr:min; sec) Type Ethernet Address [MAL) IP Address Hosthame
-0 BOOTE  O0:0E:CH 27 192, b2

15:40:32 BOOTP  O0:0E:CF:03:10:2
15:40:17 BOOTP  O0:0E:CF.03:10:27
15:40:09 BOOTP  O0:0E:CF.03:10:27
15:40:08 BOOTP  O0:0E:CF.03:10:27

Relation List

New | Deete | | | |

Ethernet Addiess (MAC) | Type | |P Address Hosthame | Description
00:0E:CF.0310:27 EOOTR  182168.0.252

Status

Entries
Sent 192.168.0.252 to Ethernet address 00:0E:CF.0310:27

1 of 256

After setting the IP-Address with this tool the IP-
Address will be available only after the next
BOOTP request.

If the IP-Address is not known and BOOTP is
deactivated it is possible with the tool named
Wireshark to find the IP-Address.

NOTE:
Alternatively, for the encoders with 3 rotary switches, the IP address can be set directly via the rotary switches
present on the connection cap.

Version 2024-09-17 Page 36 UME-xCx-EEC1



ABSOLUTE IXARC ROTARY ENCODER WITH ETHERNET/IP INTERFACE

IP address

USER MANUAL

Meaning

888

- The encoder gets its IP address from a BOOTP Server and saves
the TCP parameters in non-volatile memory.

- BOOTP is always activated and cannot deactivate via server.

- The encoder is not allowed to send confirmation that BOOTP is
deactivated!

- After each Power-up the encoder needs the IP configuration again!
- This is the emergency configuration, if the IP address is not known
for activating BOOTP.

0, 255-887,
889-999

- On activated BOOTP the encoder gets its IP address and the other
TCP parameters from a BOOTP server.
- On deactivated BOOTP the encoder uses the IP address from non-

volatile memory.
- The encoder sends a confirmation that BOOTP is deactivated

001 — 254

Allowed ranged of configurable IP addresses for xxx

192.168.1.xxx

Fixed address range*

255.255.255.0

Fixed subnet mask*

0.0.0.0

Fixed gateway address*

Table 43: Rotary Switches Allowed IP Addresses

* can be modified

Figure 11: IP Address Rotary Switches
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7.1.2 Configuration RSLinx Classic™
RSLinx™ is a complete communication server

providing plant-floor device connectivity for a wide To start a new project add first a new RSLinx

variety of Rockwell Software applications such as Classic™  Driver for EtherNet/IP  under

RSLogix™, RSNetWorx™ ... Communications Configuration Drivers and input
the name.

Configure Drivers

Auailable Driver Types:

| ~] frcld New.. |

RS-232 DF1 devices Help
Ethernet devices

1784 T A TH[D)PETHD)PCME, for DH+/DH-485 devices
1784-K.TC[=] for ControlMet devices Status
DF1 Palling b aster Driver

17834-PCLC for ControlMet devices

1784-PCICIS] for ControlM et devices

1747-PIC £ AIC+ Driver

OF1 Slave Driver

5-5 5D/5D2 for DH+ devices

‘irtual B ackplane [SoftLogixb5ux)

DeviceMet Drivers [1784-PCD/PCIDS 1770-KFD SDMPT drivers]
PLC-5 [DH+) Enulator driver

SLC 500 [DH485) Emulator driver

SoftLogixs driver

Femote Devices via Ling Gateway

Close

FEEELE b

Add Mew RSLinx Classic Driver

Choose a name for the new driver.
[15 characters maximum]

Cancel

|OCD_NET
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Use Browse Local Subnet to find the EtherNet/IP “Running”. Then push the Close button to finish
components in the network. The status should be this configuration.

Configure driver: OCD_NET

Ethemet/IF Settings ]

" Browse Remote Subnet

IP Address: |

Subnet Mask: |

oK | Abbrechen Hife:

Configure Drivers

Avwailable Driver Types:
|Ethemet;‘|F‘ Diriver ﬂ Add Mew...

Configured Drivers:

Marme and Degcription Status

OCD MET A-E Ethermet BUNMING Configure. .

Startup...
Start

Stop

il b

Delete

Version 2020-08-20 Page 39 UME-XCx-EEC1



Version 2024-09-17

ABSOLUTE IXARC ROTARY ENCODER WITH ETHERNET/IP INTERFACE

USER MANUAL

7.1.3 RSNetWorx™

RSNetWorx™ products provide design and
configuration management  services  for
EtherNet/IP. The program defines and configures
the devices on the network quickly through a

EDS Wizard

The EDS File contains information about device
specific parameters as well as possible operating
modes of the encoder. With this file you have a
data sheet in an electronic format, which can be
used to configure the device in the network, for
example with RSNetWorx™ from Rockwell. In
this sample the PLC uses address 192.168.0.100
and the encoder 192.100.0.252.

To install the EDS file the EDS Wizard has to be

£ EtherNet.enet - RSNetWorx for EtherNet/IP

simple software interface. This definition can take
place offline using drag and drop operations or
online by wusing RSLinx® to browse an
EtherNet/IP network.

started, that can be done in the menu Tools/EDS
Wizard. If the EDS Wizard is activated
successfully the Register an EDS File(s) has to
be chosen and after that the button weiter. In the
next step the Register a directory of EDS files has
to be chosen and with Browse the path of the EDS
file(s). That is indicated in the next pictures.

File Edit View Network Device Diagnostics Tools Help

A = o 7E
2 ®-d|E " Q |4 | E
A wiorst Case D u
= | il B Es orst Case Device Usages
= s Enable Address Current Address Current Current
5 binimum CPL: Connection: Devices not included: 0
o bt azimurn CPLU: Consume:
z Produce:
[=]
Hardware E| 3 =
Rockwell Software’s EDS Wizard X
= @ EtherNet/TP =
= @ Category Options ‘
+ Communication Adapter What task do you want to complete 7 f )
* DSI to EtherNet/IP . A
+ Human Machine Interface .
+ Modular DPI Devices o ;Féﬁ_g\sler_ an E-Esﬂmé' ) I
+ Programmable Lagic Contraller iThis option will add a device(s) to our database ;
+ Rockwell Automation miscellaneous
" Unregister a device.
+ SCAMpart Drives on EtherNet/TP This option will remove a device that has been reqistered by an EDS file from
=E vendor our database
+ Rodowell Automation - Allen-Bradley £ Change a device's graphic image
+[) Rodowell Automation - Reliance Electric This option allows you to replace the graphic image fcon file) associated with a
&3 Rodkwell Software, Inc. device.
K
=@ O
=
<Zuiick [ Wefer > Apbrechen |
H(4| M \ Graph JI,' Spreadsheet ) Diagnostics f JJ
=
2| | _Message Code Date Description
oENEF:SZED 03.09,2008 14:31:21 RSLogix edits exist in the device or module configuration data, Te indude these edits in the network configuration, dick the Edits Enabled checkt|
w
]
=3
©
0
i
= |4 >
Ready Offline
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Rockwell Software’s EDS Wizard

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

=[] Installation Test Results
¥} \ds'nosital_ocd_encoereds

View file
< Zunick Weiter > Abbrechen |

The Wizard finds all EDS files that are discarded

Rockwell Software's EDS Wizard f'gl

Registration
Blectronic Data Sheet file(s) will be added to your system for use in Roclkwell
Software applications

¥ Register a gingle file
" Register a directory of EDS files In

Named:
E\EDS\Posital_OCD_Encoer eds

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

To perform an installation test on the filels), click Next

< Zunick Weiter > Abbrechen

Rockwell Software's EDS Wizard

Change Graphic Image

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

Product Types

LETTEET = @ Vendor Specific Typs
1\" OCD-ENCODER

< Zunick I Wetter > Abbrechen

Version 2024-09-17

in the choosing path and operates a test to check
the EDS files on errors. In the next step pictures
can be selected for the using nodes. With the
button waiter the installation can be continued
and finished.
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L% Etherbet ot - HSHetW)

7 I POSITAL

far EtherHet/|F

Fie Edt Uew Eetart [eece Disgrosscs Tooke Helo

WEF- L & gD ke Q=Y W] 4| 3
il B -
5 [l i worst Cass Devier Loage:
G| [ EduEnstied Ak Currer b Coert St
= e CFL: Coanechac Devasrotincluded 0
= M 02 [T
n Fuielue
[a]
Harcuian ] OOOENGOOER o
K EttectatyT
- ] Catenory e — .
- L ormrusrmcatar Adapter | r !
- 5] 4o Bt 1? i 1]
E turan Machine Inoerface I ] :
i3 Haduer DPI Dadoas BRI T 192 1600262
=-|[°] Progrenmask Logic Contraler 152 1A 10 i
Rpces] Automadon nisolonenus ‘
SCANport Dvivies on Ehaficg e
) Unibanzsrs Dieics T 38
T oEDETOER
] veror
-0
F-7 Unknaen Device Tvpe
W ocoEncooes Enter Address/Host Name
i Pochsad Aurtomaon - AbanEradey
Reochosell Automzion - Refanoe Blectric Address / Host Name
Aokl Sl T, (¢ |PAddess | 192 . 168 . =)
[™ Enable automatic IP addressing when adding devices
" Host Mame: |
HoA kM |J
oK LCancel Help
Dune | Desrigton ~

DL 0r3. 2008 14:50:06
00,165, 2000 14:49;57
DO3.006. 2008 19:20:57
DL 0e3, 2008 444826
006, 2000 14:40:25

Tre anlire scanistin addness 152, 165 C. 300, shak D does not nabch Its scnist in Te offine e,
Prde caegad o onliee, The comeonizstion Breg ot i 000 mesc The orine et e O GSTOR- 24000000 _NET,

RSy bl sl m e cerocie o reondole corficuraien dela, To ndode e s B cslsock confgur abon, dhik the Blis Snaldal cle
RSozgix adits mo knger exstin the devioe o madulz confguraton cada.
Saree completed,

Load a saved *.enet file or start a new project.
Add the devices per Drag and Drop to the network
Line and set the IP-Address

Optionally, browse the network with all devices
with Button Ek! or Upload from Network. It

* enet file.

Browse for Network |zlgl

¥ Autabrawse

[WEETN

The current path iz not walid for the communication diivers on this
computer. Select a communications path to the desired networks.

|~

=B Workstation, CIA-LAPTOR-2400
+-z5 Linx Gateways, Ethernet
SRR OCD_NET, Ethernet

+- W 192,168.0.100, 1769-L32F Ethernet Port, 1769-132E |

# 192.168.0.252, OCD-ENCODER, OCD-EMCODER.

Ok Cancel

|
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is not necessary to set the IP-Address manually.
To use this configuration in RSLogix save the
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7.1.4. Configuration RSLogix 5000
The RSLogix 5000 Series environment offers an

easy-to-use,

symbolic programming with structures and arrays,

7 I POSITAL

text,

function

many types of applications. It supports relay ladder,
structured

block diagram, and

IEC61131-3 compliant interface, sequential function chart editors for you to develop

and a comprehensive instruction set that serves

application programs.

1. Create a New Project

wEELEEEE "

2. Choose your PLC in the available list

1 New Controller ﬂ‘
Yendar: Allen-Bradley
Tope: 1763L23-0BFC1 CompactLogis§323E-0BFC1 Contioler M
Rewvision: m -
Redundancy Enabled
Marne:
Description: N
<nones
0
Create Inc C:\Pragram Files [E5)\Flackwell SoftwareAFiS Logix SOODNENUw204Bin
Security Authority: Mo Protection - I
Usge only the gelected S ecunty Autharity for Authentication and
Avthorization
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3. Look for the connection path to the encoder (1)
In the pop-up window (2) Select the encoder (3)
and Click on Go Online (4).

B & Q| seoimae.. -9

'I\ 1

@ AB_ETHIP-2, Ethernet are.
toject P
ot Pat

<

i v
Path: AB_ETHIP-1\192.168.1.100 St Projsct Path

Palhin Project: <none>

Clear Fioject Paith

4, Click on Download
The empty program will be loaded to the PLC.
A connection is established.

st I e

Options | General | Date/Time | Major Fautts | Minor Fauts [ Fie |

Connected Controller:

Controller Type
Comm Fath:
Seral Number.
Security:
Offine Project

Controller Type
File:

Seral Number
Security:

Controller Name:

Condition: The open project doesnt maich the project inthe coriroller

Controller Name: - ENIP_Sample_App

1769-L23E-0BFC1 CompactLog5323E-0BFCT Cortroller
AB_ETHIP-11192.168.1.100"Backplane\0

COOFEC4

No Protection

Tutorial

1769-L23E-0BFC1 CompactLogix5323E-0BFC1 Cortroler
~..ockwell Software \RSLogx 5000°\ENU'w 20 Bin\Tutorial ACD
<none>

No Protection

[ Download | [selectFie... | [ Cancel | [ Hel

)

5. Go Offline (necessary to perform changes in the configuration)

File Edit Wiew Search Logic Communications

B & & BB o

Offline (7 RUN
Mo Forces h Go Online

Mo Edits Upload...
Download @

Contreller Org|

=55 Contra

Program Mode
Fun Mode
Test Mode

Clear Faults

Go To Faults

Controller Properties

: Un
EI‘% Motion Groups

=
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6. Add the EDS file

Click on EDS Hardware Installation Tool
Next -> Register an EDS -> Next -> Browse to the EDS file location -> Next -> OK

8 Rslogix 5000 - Tutorial [1765-L231
Fie Ede View Search Logic Communications [Took| Windew Help

DEE & L@ oo ?:m;... B as
— urity B
Otffne 2 LG P Lngunges. B
No Farces (- zr f
Ha 2 | impen .
(@] Epon = e
[) Controller Organizer T Tool |
# || & Controller Tutarial {hs
s (B Controller Tags. Metion o
18 (1 Controller Fault Handler JR—
(1 Powes-Up Handler S
88 Tusks B ConvolLAH

& MainTosk
& 5 ManProgram
(1 Unseheduled Progrems

el

7. Add anew module

-5 Controller Tutorial

Controller Tags

[ Controller Fault Handler
“..0 Power-Up Handler

1453 Tasks

E@ MainTask

: q, MainProgram

. (23 Unscheduled Programs
£-£5 Motion Groups

L..[3 Ungrouped Axes

[ Add-On Instructions

-5 Data Types

L, User-Defined

3, Strings

[, Add-On-Defined

[ Predefined

[ Module-Defined

(3 Trends

2125 /O Configuration
Compactlogixng323E-QBFCL System
-0 1769-L23E-QBFCL Tutorial
B‘ 1768-123E-QBFC1 Ethernet Port LocalENB

abeg 1eig

60 Compad [ NewMadule...

D\scovelféflodules‘..

Print

[
2 Paste Ctrl+V

-2 Expansion /O

Version 2024-09-17

Select Module Type:

8. Look for your encoder

Catalog | Module Discovery | Faverites

pf Clear Filters. Show Filters ¥
Catalog Number Description \Vendor Category
ExM5BcoadZooc PF-Encoder Mutitum Pepper + Fuchs  Encoder
ExM58a00d 20001213 PF-Encoder Mutitum 25 Bit Pepped + Fuchs Encoder
ExM58x0xlZo0x1216 PF-Encoder Muttitum 28 Bit Pepper + Fuchs Encoder
ExMB@ca0adBooa1413 PF-Encoder Muttitum 27 Bt Pepped + Fuchs Encoder
Ex 5580020000013 PF-Encoder Singletum 13 Bit Pepper + Fuchs Encoder
Ex 5580020000014 PF-Encoder Singletum 14 Bit Pepper + Fuchs Encoder
ExS5beoxiZocedDls  PF-Encoder Singletum 16 Bt Pepper+ Fuchs  Encoder
<G @ J D
7 o232 ol Types Fourd
Clese on Create Close Help
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9. Set Name and IP address 10. Select the relevant input assembly
Do not forget to select the right size and format®
T vioae =) " Module Definition* X
General” | Connection | Madue Info | Intemet Protocol | Port Canfiguration | Wetwork | ~
R 3 1=
Type: HED-EEX<BXT-4711 KCD-Encoder<T evsart
Vendr FRABA Posital GmbH Electionic Keying: [Compatible Module ']
Parent: LocalENE
Name: Encoder Ethernet Address Connections:
Desorptiorr " RivailEnmte R Name Size Tag Suffix
@ IP Address 152 . 168 . 100 . 7D Input_Only3_Position32_ | Input 2 |D|NT , Encoderi
2 Host Name: elochy Outpuf 0 | M <nones
Madule Defirition
Revision: 31
Electronic Keying:  Compatible Module:
Connections: Input_Only1_Postion32
ok | [ cews | [ Hep
Stats: Crsaing
11. Configure Cycle Time, Multicast/Unicast, 12. Download the configuration on the PLC
Input Trigger
57 New Module oo 3 =
S
Cornection | Module Info” | Intsmet Protosal’ | Port Configuation® | Network? |
Offline M. ™ RUN e
Requested Packet terval — L
Name (RPY) (ms) Input Type: Input Trigger
Mo Forces Go Online
Input Only3 Posiion32 Welocity 200 £[10-32000 |unicast Cycic - .
iubcss Mo Edits
Upload...
| qu\load |
L L
Controller Org - B
# N =53 Contrg
(] Inhibit M odule. =1 EUH h'1c:c|r:
[ Maior Faul On Controller If Connection Fails ‘while in Fun Mode b o]
Module Fauit Ig IEEt Mode
o]
Clear Faults
Statis: Creaig

Go To Faults

Controller Properties

>

=23 Motion Groups
27 Ungrouped Axes
----- 3 Add-0On Instructions

L2 Pk Toomee

@ You can change the Input Assembly later by Going Offline -> Changing the Input Assembly (in the same
window) -> Download on the PLC
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13. In the Controller Tags window, you can see Position and Velocity
B e N ST o I N

1 e e b e bees Ceecmeomens Tk e s

=g J . - - ]
[,
Lifoes
Lk
T = r e e T
B - .
H b - CNCT T tlioarrye vl n Sarlan Imaere Lom 1< Ponae ®
: ] W L AT LA [= M =
ca T S T = S
l koL
T .
T ror
w
T e
1 e
1
1
i Ry —
= L
5
B B
3
[l |CTALT—
=Y

14. In the Controller Tags Window, you can set the following parameters:
DirectionCountingToogle, ScalingFunctionControl, MeasuringUnitPerSpan,TotalMeasuringRange,VelocityFormat,
VelocityFilter,PrmCtrlPriority

[T
W e e Gees ler Ceecmeesiees Tok dee. e B
- - -
o 1. Bas —
T | Fx i
Fla algn 0
1 e
k3
a . Jnank I |- T
it 1 T & =
T T e e
T im Emame kel s L ore
S sm el Bl o p
) e - |
] Tk crim iwinst o po— -
I R S . :
L e i [y 1
oo 1 L u e
e | nensen oo e L
= et 1o i o I
v - EC F
R E am .
ol el 1 1 Ul
| lsal el 1 :
1% beman ol I
IET ol [= _: -
BETTE ' = o
ERE 1
o ]
r lee =1
CXITT =)
el =)
el ) 1

¥, i g ST T e ¥
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15. You can see Acceleration, Temperature and Warning Flags by selecting the Input Assembly 121 as instance (see pc
10 and note ()
The values of the different Bytes are then visible in the Controller Tags window

gy
e e Tonk ddeane e
JEP o ocnm o -#'h'iEl}!‘*K;lm.n...w. -

T E—
B e e R
T —
= L A Lm0 el
i P
o 1 L S0 o L
e B TP
s L
S ke
ol AT D
B bk e D L g
=l Al ety e
o P = T
L mam b

I R

Jnl
F *h'.

e O T

16. Set Preset

In the Controller Tags wndow, Create the following tags:

temae JI Iuod = Snow ol Ta0n
K zile | AP e T [ o Dsivigricd
e THT ol
“uazad_rad uLL
“rerd .3
Fwewd_Heovic o HEZEGGE
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Create the following Main Routine
Click on View Configuration

e

e

In the Configuration Tab, set Service Type, Code, Class, Attribute, Instance, Source Element and Length as below:

Message Configuration - Preset_Message @

Corfiguration™ |Commur1icatior1 I Tag |

Message Type: [CIF‘ (Generic v]
Service [Set Attribute Single v] Source Element; .F'reset_"»-"alue -
Tupe:

Source Length: = [Butesz)

Semvice .
Code: 10 [Hex] Class: 23 [Hex]

Instance: 1 Attribute: 13 [Hex]

) Enable 3 Enable Waiting ) Start 3 Done Done Length: 0
23 Emor Code: Extended Ermor Code: [ Timed Out <
Emor Path:
Ermor Tead:
| oK || Cancel || oply || Hep

In the Communication tab, Browse (1) for the encoder (2)
Click on Apply and OK
Download the configuration
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Meszage Configuration - Preset_Mescage

Corfigurtion” | Communcsinn | Tag - -
B Message Patn Browser g
@ Pah: | Emue]
Fai Encoder
| —— Encocer
-5 10 Conbgaatin -
cm::"“h".”_mj ) N - 1] O 5 CorrpaciLogsE30E QBFCT Spsten
@) CH+ Coen L Destnstion Lirk b z -0 17EM23EGEFCT Tumi
CIP ek ] D dion 1 - 1TEHLZIEO0C] Etheret Foct LocaENE
i . S Bt
| Cornected Corodions  # Lame: Conneriion : [ Eremd B poknE
F-E0 Camzecius Lozl
7-9—1 E‘ﬂ:-ed:‘edl.fﬂ
(2 £ o [ . [ [1] Ervmeckched 10165 Dieacrsde_Irputz
Emble CiEebWatng Q) St & Dore Dore Length: 0 # 2 Erveded ETE Deedn Ouimds 7
) [Error Code: Estendes Emoe Code: 1] Tord Q0+
Error Path: -
B [ o Cocd | Hep |
L |
ok [ cocd || #poy ][ Hea
In the Controller Tags window:
1. Setthe Preset_value as desired
2. Set Preset_start to “1”
3. See value changed. Please note that Preset_start is back to “0”
| L | G R - e i .
AT - = = - ; e
ol | o - oo blw St | T | bas am Lad |
i £ ::_t ""':_“_, = Pt T -] 1 ST =1 T
= s e el T Tt [ | AT BT u]
T, T [ - A Dcan: 300 (5]
LA Lml ok | |7 Lain . Lol Cu el AP I
1 N Ly = Ll Mo=dl] fal imalie, WRIL
N frvma sl = tma [ A kb WL 1
L raiiad [ = = =
RIS TRRELTE P || L2 Aoyt RO L
b= Sl e Iy PR L.l [ERFLSTRRE N M ] 1
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17.

Define User Type as follows:
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M arme; Interface_Control
Descriptian: -
tembers: Data Type Size: 4 bytefs]

M are Diata Type Style Diezcription External Access
Contral_Bits INT Decimal Read wite
Forced_Interface_Speed INT Decimal Fiead write

Create the following Ladder Program:
Interface_Ctrl_Set Interface_Ctrl_ONS MSG
1 ONS HCEN
Message Control Interface_Ctrl_Msg [] B(DN==
FCERI—
You can now change the parameters in the Controller Tags window
— Interface_Chl ...} [...] Interface_Contral
+I- Interface_Chil.Control_Bits 1 Decimal INT
+I- Interface_Chil. Forced _Interface_Speed u] Decimal INT
+-Interface Chl_Mag [...} [...1 MESSAGE
Interface_Chl_OMS 1 Drecimal BOOL
Interface Chil_Set 1 Decimal BOOL
7.1.4.1. Generic Module Configuration
1. Add the Generic Module in the project
New Module %
Type ETHERNET-MODULE Genenc Ethemet Module
Vendor Rockwed Automation/Aben-Bradley
Parert Loca
P,
Name Enotdit | Connection uame(muy
Descrgion: || Instance Size
Irout 3 2 o @2bn)
Output 105
Comen Formet: Input Data - DINT Configuration: | 106 12 | mon)
Address / Host Name
@WPAddess: | 192 168 0 211 i
() Hoat Name
£2) Open Module Properties Cancel Helo
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Additional settings are needed when configuring the Generic Module.

You need to make the settings like in image 2 in Controller T
created. In this test itis Encoder:C.

The values for the parameters Encoder:C.Data[0] ... Encode
column.

Name =B« Vake * force Mask * Style
4 Encoden( {-]
4 Enceder ChDats | | Hea
¥ EncodenC Detall) 5200 Hes
» EncodenC.Datal) 201 Hes
? Encodent Datald el Hes
» EncodenC Data) 03 Hex
? EncoderC.Doesd) 200 Hex
? EncodenC.Detsls 5200 Hex
? EncodenC.Datalt 16814 Hes
¥ EncodenC Detal T, L] Hes
? EncoderC Detal¥ 200 Hex
? EncodenCDotsd L200 Hes
? Encodent Daex V0 152U Hes
? EncodenCDetal11 1w Hex

ags -> Monitor Tags window, inside the module you

r:C.Data[11] need to be entered manually in ,Value®

DataType  Description

ABETHERN
SNTI&0
NT Direction Counting Toggle
SNT Scafing Funcien Contro
ONT Meacumng Units per Sgan byte 0 (LS8
SNT Messureng Unts 0ef Span byte |
INT Meesumng Unts ¢ yte I
gNT Meesurng Un yte 3 (MSB
SNT Total Messurng byt O (LSE
SNT Lta Messurng dyte
SNTY Tt Measung Byte
SNT Tetal Mesurng byte ] (VS8

NT velocey 0 (LS8

N elocty | (M

In the “Description” column, there is the description of the generic data values added.

This setting imitates the parameters that are contained in a re

7.2 VLAN Configuration over a Layer 3 Switch
Some applications require the use of a Layer 3
Switch. When this switch is placed between the
encoder and the PLC, these ones will be in different
subnets. POSITAL’s Ethernet/IP encoders support
the VLAN functionality. In order to be able to establich

Connections:

gular EDS fil

a connection between the PLC and the encoder, you
have to make sure that the encoder and PLC are set
as VLAN-Members of the same VLAN group (see
setup below).

Note: only available in Unicast.

Port 1 PC with RSLinx Classic and RSLogix 5000 IP 192.168.1.99
Port 3 PLC IP 192.168.1.100
Port 5 ETAP IP 192.168.100.50
Port 6 Encoder IP 192.168.100.70

Table 44: Example of VLAN IP Addresses Allocation
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PC PLC ETAP Encoder
Port 1 Part2 Port 3 Port 4 Ports Part 6 Port 7 Port &

Switch
PC Encoder
IP 192.168.1.99 IP 192.168.100.70
PLC ETAP
1P 192.168.1.100 1P 192.168.100.50

Figure 12: Example of VLAN Setup
8 FAQ

8.1 Problem: I replaced a rotary encoder in the machine and now the controller cannot start the application.
Additionally, the Stat LED is flashing at 4 Hz (4 flashes per second).
Solution: Start the BOOTP server to set the IP-Address and deactivate BOOTP. See chapter 7.1.1

8.2 Problem: Cannot deactivate BOOTP.
Background: Firewall and/or WLAN block communication.
Solutions:
1. Firewall must not block Port 67 and 68
2. Deactivate WLAN and all other network cards.

8.3 Problem: Error message "Invalid identifier”
Solution: Check that the major revision of the encoder uses the same number as the EDS file. Check
the website.
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8.4 Problem: Stat LED is flashing with 4 Hz
Background: After replacing a rotary encoder in the machine, the controller cannot start the application.
Additionally, the Stat LED is flashing with 4 Hz
Solution: Start the BOOTP server to set the IP address and deactivate BOOTP.

8.5 Problem: After Power-up the programmed parameters are lost.
Solution: Use the save command to save all programmed parameters in the non-volatile memory
(NVM). Only Preset is saved automatically in the NVM.

8.6 Problem: Parameters from Configuration tool like RSLogix overwrite the saved values of the
encoder
Answer: Yes, that is how it is supposed to work. Please refer to FAQ 8.6 to have the parameters saved
on the configuration tool.

8.7 Problem: How many encoders can work with one Rockwell PLC?
Answer: One encoder represents a traffic of only 100 Ethernet packets per second. The PLCs can
manage 6,000-20,000 Ethernet packets/s. Rockwell has got two tools:
- EtherNet/IP Capacity Tool
- Integrated Architecture Builder (overdressed for analysis)

8.8 Problem: Rockwell PLC get error code 515 from our encoder
Answer:
1. Checkifits cable installation was done correctly
2. Check if the network load is not too big. If so, you can use a Unicast instead of Multicast
configuration.
3. Ifthe PLC has not worked before with one of our encoders,
You can download and test our sample project from our website.

8.9 Problem: What is the fastest possible cycle time (RPI) on our EtherNet/IP encoder?
Answer: 1ms.

8.10 Problem: How can one set the preset value from the Control Tag Table?
Answer: You can download our quick start manual (under the Tool.zip folder of the product page) from
our website and investigate the slides for detailed information.

8.11 Question: What is the default IP address of the encoder?
Answer: 192.168.0.250

8.12 Question: Is the new encoder version OCD-EEC1B backward compatible with the old version OCD-
EEA1B?

Answer: We can only guarantee that the encoder is 100% backward compatible when an EDS file is
used. When application engineers are using their own direct connections to the attributes, they can in some
cases run into the problem that some attributes aren’t one-to-one set the same.
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9 Glossary
Term Explanation
10Base-T Transmission line with 10 Mbit data transmission rate
100Base-T Transmission line with 100 Mbit data transmission rate

Auto-crossing

Allow to use straight or crossover wiring

Auto-negotiation

Is an Ethernet procedure by which two connected devices choose common
transmission parameters, such as speed and duplex mode

Baudrate Transmission rate: it displays the transmission bits per second

Big Endian Variables will use Byte 0 as Low and last Byte as High

Binary Numeric system with value 0 or 1.

BOOTP A UDP network protocol used by a network client to obtain its IP address
automatically

CAT5 Terminations for transmission rates up to 100 Mbit.

CIP Control and Information Protocol

DHCP Dynamic Host Configuration Protocol is a protocol used by network devices
(clients) to obtain the parameters necessary to operate in an Internet Protocol
network. This protocol reduces system administration workload, allowing devices
to be added to the network with little or no manual configuration.

DLR Device Level Ring

EIP EtheNet/IP

EMC Electromagnetic compatibility, there are rules to verifying devices.

ENIP EtherNet/IP

Ethernet Ethernet is a computer network technology based on frames.

Explicit Messages

Communication between an Ethernet scanner and an encoder (in our case)

Fast Ethernet

Transmission technology with 100 Mbit transmission rate.

Flash Internal memory, saved data will be available after a power cycle.

Implicit Messaging IO Connection: communication between a controller and the device

IP Address Allow a logic addressing of devices in a network.

IP Protocol The Internet Protocol is widespread in computer networks. It is the

implementation of the internet layer of the TCP/IP model

MAC Address

Worldwide explicit address of a device. The encoder uses three MAC Addresses:
one for internal interface and two for the ports.

Mbit Transmission rate or baud rate, million bits per second

OCD Acronym: OPTOCODE, name of an encoder series manufactured by FRABA
POSITAL.

OSI Model The Open System Interconnection reference model is an open layer model for
the organization of a communication.

Scanner Program to send Explicit Messages to the encoder

Switch A switch is an electronic device to connect computers e.g. network segments in

a local network. Unlike a hub, a switch uses stacks to avoid network collisions.
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TCP The Transmission Control Protocol is a connection orientated transmission
protocol, in a network.
UDP User Datagram Protocol is utilized to send data that does not need to be

transferred in a reliable way.
Table 45: Glossary

We do not assume responsibility for technical inaccuracies or omissions. Specifications are subject to
change without notice.
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