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1. Introduction

Absolute rotary encoders provide a definite value
for every possible position. All these values are
reflected on one or more code discs. The beams of
infrared LEDs are sent through code discs and
detected by Opto-Arrays. The output signals are
electronically amplified and the resulting value is
transferred to the interface.

The absolute rotary encoder has a maximum reso-
lution of 65536 steps per revolution (16 Bit). The
Multi-Turn version can detect up to 16384 revolu-
tions (14 Bit). Therefore the largest resulting reso-
lution is 30 Bit =1.073.741.824 steps. The stand-
ard Single-Turn version has 13 Bit, the standard
Multi-Turn version 25 Bit.

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

The protocol supports the programming of the
following additional functions in several ways:
Code sequence (Complement)

Resolution per revolution

Total resolution

Preset value

IP-Address

The general use of absolute rotary encoders with
EtherNet/IP interface is guaranteed. The data will
transmit 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 for each encoder is available on
the type label.

The IP address can be programmed with DHCP or
BOOTP by configuration tools of the PLC.

The physical interface support Autonegotiation and

Autocrossing.

General infformat i onds about
able:
www.ethernetip.de (German)

www.odva.org/default.aspx?tabid=67 (English)

Setup of an Ethernet data package on layer 2

Preamble

SFD | DA [SA [ LEN

—
22 Byte protocol data

Page 4

4-50 Byte protocol data
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1.1 Control and Information Protocol (CI  P)

Object Library

Data Management Services
Explicit Messages, I/0 Messages

Connection Management, Routing

Internet Protocol (IP)

Ethernet
CSMA/CD

Ethernet
Physical Layer

EtherNet/IP™

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 defined complete with single objects. A object
is defined across the centralization by associat-
ed attributes (e.g. process data), its functions

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

DeviceNet
Transport

CAN
CSMA/NEA

DeviceNet
Physical Layer

Parameter Class

Other
Safety
Profiles

Safety-Specific
Object Library

Majes di)
(1) 1030}01q ELISIPU) UOUILO)

ConitrolNet
Transport

ControlNet
CTDMA

ControiNet
Physical Layer

dlJ Jo Suoijdepy yiomjay

ControlNet™

(read- or write access of a single attribute) as
well as by the defined behavior. The absolute
rotary encoder support the Encoder Device
Type: 22nhex Or Generic Device Type: Onex. This is
programmable, see chapter 4.1.6. All parame-
ters will be used with Big Endian notation.

Identity Object

Network
Specific Link
o)) —
Connection Manager
or Connection Obje
OReqwred Q Optional CIP Network
Page 5 UME-OCD-EE
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2. Data Transmission
The data transmission in the EtherNet/IP network
is realized by implicit or explicit messaging. Explic-
it messages are split in unconnected and connec-

tion based versions. Unconnected messages will
be use i.e. by EtherNet/IP scanners.

Unconnected
Explicit Messages _

/

Connection Class
Pae - e -~
.
s >~ "

R4 ’ Explicit Messaging N
s Connection Objects \

Connection Based
Explicit Messages I

Link
Producer
Object

F 3

Link
Consumer

/O Messages \

Producer
Object

Unconnected
Message
Manager

Message
Router

Application
Objects

Version 10.1.2013 Page 6
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Exclusive -Owner, Input Only Listen Only

It is possible to open 256 connections to the

encoder.

One could be an Exclusive Owner

connection, 255 additional connections can be
realized mixed in Input Only or Listen Only.
With an Exclusiv Owner connection can be

transmit  the

parameters

(cycle

time,

configuration and Assembly Instances) to the

encoder.

PLC 1

Exclusiv Owner

Input Only connections can only work if all of the
parameters are according to the encoder
parameters.

Listen Only need an connection of Excusiv
Owner or Input Only.

PLC 2

Exclusi et

Encoder

[

10 Connection

Listen Only

Input Only

Usive Owher

PLC 3

Assembly Config Output Instance Input Instance
Connection Manager | Config Connection Point 1 | Connection Point 2
. 0x01 Position value
Exclusiv-Owner 0x6Anex (106) | 0X69nex (105) — -
0x03 Position value + velocity
Input Onl 0X6Anex (106) | 0X64hex (100) 0x01 Position value
P 4 hex hex 0x03 Position value + velocity
. 0x01 Position value
Listen Only - 0x65hex (101) — -
0x03 Position value + velocity
Demo-Scanner 0X68hex (104) | 0X67hex (103) Ox66hex (102)

Version 10.1.2013
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Communication check

&1 EtherNet/IP Scanner Demo D-ENCODER.cfg

Ele Miew Metwork Request I/0  Help

DS HE| ¢ Type | DataSize | Rate | Trigger Destination i Priority |
B Elrsean;Testyool Configuration Connection Instance 104
~ Request (3l fislds, but IP addresses are in hes]

Sendite |192 168.0.253 Originator-» T arget Connection Point 103

Adapter [192166.0.101 ~| Hast 192163 9'1 0 Target->Originatar Connection Poit 102

Service [hex) Class [hex] OCD-ENCODER ot Tag

Instance [hex) Attribute (hex) = Remave Device

Add 1/0 Madul
Member (hex] T'B'Z,T'E i

Add Connection
Symbol Tag ove Con

Renuest Data. Each byte is a 2 char hex
walue, separated by a space (i.e. Oa 26 3

~ Respon:

Response Size [decimal] (2

< il >
E‘]J Timestamp ! Message - »~
1 | 11:34:04:803 Mew connection opened with Instance 1

113742144 Connection closed with Instance 1
11:43:33:463 Unconnected Test started =
11:60:27.712 Unconnected Test stopped with 0 erors: Total Packets: 15954, Rate: 234.08 pkts/sec, Marimum Dise |
(T ] 3

Ready [ [ | A

Elzl ElPZcan Test Toal
i~ Request (all fields, but IP addresses are in he
Sendte; [192.166.0.253

Adapter ﬁg_g?gg'n_ﬁ— Host 192.168.0.101
Service [hex] Class [hex] I— OCO-ENCODER @@@ @
Instanc (hew) Altibuls lhe) | 16 14 13 12 11 10 8 .

SEECSEE &

Member (hex]
Symbol Tag

Request Data. Each byte iz a 2 char hex
wvalue, separated by a space .. Oa 26 (9],

i~ Response

Respaonze Size [decimal] iZ

ﬁ Timestarp l Meszage o]
11:37:42:144 Cornection closed with nstance 1

17:49:33:463 Unconnected Test started

11:50:27:712 Unconnected Test stopped with 0 enors: Total Packets: 15954, Rate: 294.08 pkts/sec, Masimum Delay: 16 msec —
171:54:26:475 Mew connection opened with Instance 1

& )

Auto Test In Progress: Mumber of devices: 1, Maximum Delay: 203 msec

Version 10.1.2013 Page 8 UME-OCD-EE
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2.1 Implicit Messaging I/O Connection
Provide dedicated, special-purpose communica-
tion paths between a producing application and
one or more consuming applications for the

2.1.1 /0 Assembly Instances

Instance | Type Name

purpose of moving application-specific data. This
is often referred to as implicit messaging. Class
0 and 1 are supported.

1 Input Position Value

3

Input

Position Value and Velocity

2.1.1.1 Data Attribute Format

Instance | Byte Bit7 |Bité |Bit5 |Bit4 |Bit3 |Bit2 | Bit1 |Bito
0 Position Value (low Byte)
1 1
2
3 Position Value (high byte)
0 Position Value (low Byte)
1
2
3 3 Position Value (high byte)
4 Velocity (low Byte)
5
6
7 Velocity (high byte)
2.1.2 Data Mapping
Data Component | Class Instance Attribute
Name Name Number Number Name Number
Position Value Position Sensor 23hex 1 Position Value OAnex
Velocity Position Sensor 23hex 1 Velocity 18hex
Version 10.1.2013 Page 9 UME-OCD-EE
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2.1.3 Data Mapping (Parameter)
On every Forward Open Request, the following
parameters, will be sent from the controller to

the encoder.

Assembly Instance Configuration: 7, size 12 Bytes

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

. 9 P Position Sensor hex 9 P P 10hex
Revolution
Total Measuring Range " 23hex 1 Total Measuring Range in
) i - Position Sensor ) ) 11hex
in measuring units measuring units
Velocity Format Position Sensor | 23hex 1 Velocity Format 19hex

2.1.3.1 Data Offset

g?:et Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 Direction Counting Toggle

1 Scaling Function Control

2 Measuring units per Revolution (low byte)

3

4

5 Measuring units per Revolution (high byte)

6 Total Measuring Range in measuring units (low byte)
-

8

9 Total Measuring Range in measuring units (high byte)
10 Velocity Format (low byte)

11 Velocity (high byte)

Version 10.1.2013 Page 10 UME-OCD-EE
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2.1.4 Connection Path
Is made up of a byte stream that defines the

application object to which a connection instance

applies.

This path will be created from the configuration

tools and are available in the EDS file too. This

path will sent during power up to the encoder.
For some tools it is necessary to use the

connection path as parameter:

[20] [04] [24 6A] [26/69] [26104] [80 06 00 01 00100000 00200000 041F]

Segment Segment Description
Groups
Application Path | 20 04 Assembly object class
24 6A Instance segment type with Assembly Instance

0x6Anex (105) (Configuration)

Assembly Instance 0x69nex (106) (Output controller
to encoder)

I/0O Assembly Instance 1 (Position value)

80 06

Data segment with lenght of 6 Bytes

2.2 Explicit Messagi ng

00 01 00100000 00200000 041F

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

Version 10.1.2013
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Configuration Data, see chapter 2.1.3.1 for details

tions. Explicit Messages provide the typical re-
guest/response-oriented network communica-
tions. Class 2 and 3 are supported.

UME-OCD-EE
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2.2.1 CIP Common Services for Position sensor object (Class 0x23 hex)

Supported Service Code

Service Name

Comment

05hex

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 0 of posi-
tion sensor class to restore all configuration parameter
at once. To restore single parameter use instance 1 of
position sensor class with attribute number as argu-
ment (see next table).

16hex Save Save the parameters from chapter 2.1.3 to the nonvol-

Version 10.1.2013

atile memory. Use instance O of position sensor class
to save all configuration parameter at once.
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2.2.2 Position Sensor Objects
Instance Attributes (Get: read, Set: write + read)

Class Code: 23pex
Attrib. ID | Access | Name Data Type Description
01hex Get Number of Attributes USINT Number of supported Attributes
02hex Get Attribute List Array of USINT | List of supported Attribute
0Anex Get Position Value Signed DINT Current position signed
OBhex Get Position Sensor Type UINT Specifies the device type
OChex Set Direction Counting Toggle | Boolean Controls the code sequence
clockwise or counterclockwise
OEhex Set Scaling Function Control | Boolean Scaling function on/off
10hex Set Measuring units per Span | UDINT Resolution for one revolution
Total Measuring Range in )
11hex Set . . UDINT Total resolution
Measuring Units
13hex Set Preset Value DINT Setting a defined position value
. Current speed in format of attribute
18hex Get Velocity Value DINT
19hex and 2Ahex
19hex Set Velocity Format ENGUINT Format of the velocity attributes
. Encoder diagnostic operating sta-
29%hex Get Operating Status BYTE s
2Anex Get Physical Resolution Span [ UDINT Resolution for one revolution
2Bhex Get Number of Spans UINT Number of revolutions
Shift position value with the calcu-
33hex Get Offset Value DINT
lated value
. Encoder device = 22hex
64hex Set Device Type DINT ) )
Generic device = 0 (default)
65nhex Set Endless Shaft DINT Off=0,0n =1, Auto = 2
66hex Set Velocity Filter DINT Fine = 0, Middle = 1, Raw = 2

Version 10.1.2013
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2.3 TCP/IP Interface Object

The TCP/IP Interface Object provides the mech- read or write the dewicebds
anism to configure a device 6 s T C RwotkP  n ework Mask.
interface. With this parameter it is possible i.e. to

Class Code: F5pex

Attribute .
D Access [ Name Data Type Description
Interface status, details in chapter
231
) . . 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
04nex 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 configu-
ration
IP Address UDINT The devicebds | P
Network Mask UDINT The deviceds net\
O6hex Set Host Name STRING

2.3.1 Status Instance Attribute ( Olnex)

Bit(s) | Called Definition
0 = The Interface Configuration attribute has not
been configured.
1 = The Interface Configuration attribute contains
Interface Indicates the status of the | valid configuration obtained from BOOTP, DHCP or
0-3 Configuration | Interface Configuration | nonvolatile storage.
Status attribute. 2 = The Interface Configuration attribute contains
valid configuration, obtained from hardware settings
(e.g.: pushwheel, thumbwheel, etc.)
3-15 = Reserved for future use.

Indicates a pending configuration change in the TTL Value and/or Mcast Config

Mcast . o ) ) .
4 Pendin attributes. This bit shall be set when either the TTL Value or Mcast Config attrib-
9 ute is set, and shall be cleared the next time the device starts.
5-31 Reserved Reserved for future use and shall be set to zero.

Version 10.1.2013 Page 14 UME-OCD-EE
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2.3.2 Configuration Instance Attribute ( 02nex)
Bit(s) | Called Definition
0 BOOTP Cli-| 1 (TRUE) shall indicate the device is capable of obtaining its network configura-
ent tion via BOOTP.
1 DNS Client Not supported
i 1 (TRUE) shall indicate the device is capable of obtaining its network configura-
2 DHCP Client | . )
tion via DHCP.
DHCP-DNS
3 Not supported
Update
Confiauration 1 (TRUE) shall indicate the Interface Configuration attribute is settable. Some
4 Settagle devices, for example a PC or workstation, may not allow the Interface Configura-
tion to be set via the TCP/IP Interface Object.
5-31 | Reserved Reserved for future use and shall be set to zero.

2.3.3 Configuration Control Inst. Attribute ( 04pex)

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

03 Startup Con- | Determines how the device shall obtain | 1 = The device shall obtain its interface

figuration

2.3.4 Physical Link Object ( 05pex)

This attribute identifies the object associated with the
underlying physical communications interface (e.g.,
an 802.3 interface). There are two components to
the attribute: a Path Size (in UINTs) and a Path. The
Path shall contain a Logical Segment, type Class,
and a Logical Segment, type Instance that identifies
the physical link object. The maximum Path Size is 6
(assuming a 32 bit logical segment for each of the
class and instance).

Version 10.1.2013

its initial configuration at start up.

Page 15

configuration values via BOOTP.

2 = The device shall obtain its interface
configuration values via DHCP upon
start-up.

3-15 = Reserved for future use.

The physical link object itself typically maintains link-
specific counters as well as any link specific configu-
ration 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 shall contain a path to
the object representing an internal communications

UME-OCD-EE
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interface (often used in the case of an embedded
switch).
For example, the path could be as follows:

Path | Meaning
[20] = 8 bit class segment type; [F6] = Ethernet Link Object class;
[24] = 8 bit instance segment type; [01] = instance 1.

2.3.5 Interface Configuration ( O6pex)

Name Meaning

The devi ceds Vau® of 8 indicatessro .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).

The deviceds network mask. The network n
Network partitioned into subnets. The network mask is used to determine whether an IP address is
mask located on another subnet. Value of 0 indicates no network mask address has been con-
figured.

2.3.6 Host Name

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.

Version 10.1.2013 Page 16 UME-OCD-EE



ABSOLUTE IXARC ROTARY ENCODER WITH ETHERNET/IP INTERFACE

2.4 Ethernet Link Object

Class Code: Fbhex

PO

SITAL

F

RABA

USER MANUAL

Attribute - .
D Access | Name Data Type | Description Semantics of Values
The minimum value shall
be 1. Shall be 2 or great-
er if instance attribute 6 is
. . . ) implemented. Shall be 3
01hex Get Revision UINT Revision of this object . ) i
if any instance attributes
7-10 are implemented.
The maximum value shall
be 3.
Maximum instance num- | The largest instance
ber of an object currently [ number of a created
02hex Get Max Instance UINT . . . . .
created in this class level | object at this class hier-
of the device archy level
03hex Get Number of In-|UINT Number of object in-|The number of object
stances stances currently created | instances at this class
at this class level of the | hierarchy level
device

Version 10.1.2013
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ID |Access |Name Data Type [ Description of Attribute Semantics of Values
Interface Interface speed currently | Speed in Mbps (e.g., 10, 100
1 Get UINT )
Speed 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 i X-XX-XX-XX-XX-X X 0
Interface STRUCT Configuration for physical
Control of: interface
6 Set Control Bits WORD Interface Control Bits See table below
Speed at which the Speed in Mbps (10 or 100)
Forced Inter- )
UINT interface shall be forced
face Speed
to operate
1 = The interface is internal to
the device, i.e. in the case of
7 Get Interface Type | USINT Type of interface an embedded switch
2 = Twisted-pair (e.g.
100Base-TX)
0 = No link
Current state of the inter- {1 = The interface is enabled
8 Get Interface State | USINT )
face and is ready to send and re-
ceive data
/At nternal swit:«
SHORT_S |Human readable identifi- | .
10 | Get Interface Label ) AExt ernal Port
TRING cation o
Axternal Port
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 indi-
cated by the Forced Duplex Mode and Forced Interface Speed bits.
If Auto-negotiation bit = 0 the Forced Duplex Mode bit indicates whether
Forced Duplex ) .
1 Mode the interface shall operate in full or half duplex mode.
0 = Half Duplex, 1 = Full Duplex
2-15 [Reserved Shall be set to zero
Example

Use on Transmit data size double (4 bytes) 00000064

for Auto-negotiation =

Version 10.1.2013
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2.4.1 Interface Flags

Bit(s) | Called Definition

Indicates whether or not the Ethernet 802.3 communications interface is
connected to an active network. O indicates an inactive link; 1 indicates an

active link. The determination of link status is implementation specific. 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 by the presence of incoming packets.

0 Link Status

Indicates the duplex mode currently in use. 0 indicates the interface is
1 Half/Full Duplex 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 indeterminate.

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. 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 the interface can activate changes to link parameters (auto-
Manual Setting | negotiate, duplex mode, interface speed) automatically. 1 indicates the
Requires Reset device requires a Reset service be issued to its Identity Object in order for
the changes to take effect.

0 indicates the interface detects no local hardware fault; 1 indicates a local
hardware fault is detected. The meaning of this is product-specific. Exam-
Local Hardware | ples are an AUI/MII interface detects no transceiver attached or a radio
Fault modem detects no antennae attached. In contrast to the soft, possible self-
correcting nature of the Link Status being inactive, this is assumed a hard-
fault requiring user intervention.

7 Reserved Shall be set to zero

2.4.2 Common Services

Service Service . )

Class | Instance* Description of Service
Code Name

Condi- ) Get_Attribute | Returns the contents of the specified attribute
OEhex . Required .

tional _Single

Set_Attribute | Modifies a single attribute

10hex n/a Conditional .
_Single
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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

2.5 Setting parameters with scanners

There are several external

scanners for

EtherNet/IP available. RS-NetWorks™ has one
such scanner. In the figure is an example where
the IP-Address (FD 00 A8 CO complies
192.168.0.253), the Subnet (00 FF FF FF com-

=] EtherMet/IP Scanner Demo - Unbenannk ]

File Yiew MNetwork Request Lo ﬂelpl

plains 255.255.255.0), Gateway (00 00 00 00),
DNS1 (00 00 00 00), DNS2 (00 00 00 00) and

Domai n Name

Eharécter nfaxdlength |

= 48 bytes) was read out of the encoder.

=10l x|

=E-2=1E]

ol

— Request [all fields, but IP addresses are in hex]——

Send o |1EI2.1EB.IZI.253

Aidapter |1 92.168.0.200

Member [hex) I

Semice [hex] Ie Clazs [hex) |f5
Ingtance [hex) I1 Abtribute [hex) |5

E

Syribal Tag I

Request Data, Each byte iz a 2 char hex
value, separated by a space [i.e. Da 26 (4],

|00 00100 00 00 00 00 00

[FO 0048 CO/00 FF FF FF 00 00 00 00 00 00~

-

— Responze

Respaonze Size [decimal) I22

EIFScan Test Tool

Host 192.168.0.200
DCO-ENCODER

132.168.0.253

| | |
g Timestamp | Mezzage
16453779 Ethernet/IP Scanner Librany is online
KN |
Ready LI i

Version 10.1.2013
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In RSNetWorx is a scanner available too. In the
next section is a sample to set the Preset value.

Eile Edit “iew MNetwork Device Diagnostics Tools Help
2 -3 & 4 BE|w
@ allEEw-[=4 8]

i‘ “Worst Case Device Usages
= IV Edits Enabled Address Pending Address Pending
= Hinimum CPLU: Connection
2 M aximum CPU: Consume:
5] Produce:
[=]
Hardware ———————————— x|

=Y Etherhiet/IP
= @ Category
- Cormrunication Adapter

+ DST to EtherMet /TP

Human Machine Interface & cut Chrl+x
Madular DPI Devices Caopy ChrH-C
Programmable Logic Controller| Bt Gy

Rockwell Automation miscellan
SCANport Drives on EtherMet)|
Unknown Device Type 34

Delete Del

Uplad from Deyice

) vendor Download bo Device
FRABA Sensorsysteme GmbH
4 Rockwell Automation - Allen-B Scanlist Configuration
. Rockwell Automation - Relianc Chassis Configuration,.,
AF) Rockwel Software, Tnc.

Associated Metwark
Browse Device, .,

Properties,..

M|« ¥ | M)\ Graph { Spreadshest § Diagrostics

2.5.1 Read out position value

Get Single Attribute Position sensor value:
Class: 0x23 (Position sensor object)
Instance: 0x01

Attribute: OXOA  (Position Value)

£8 Class Instance Editor - [Node 192.168.0.253] e |
E |
— Execute Transaction Argument:
Service Code Object Addre
Class: Instance:  Attribute:
Walue  Description |23 |1 IA
IE IGet Single Attribute 'l ¥ | Send the atiibute [0
Trangmit data size: [rata gent to the device:
IByte j I
I alues in decimal Execute

— Receive Data

Output size format: Data received from the device: |

IDoubIe[4bytes] j EO052155 ;I

Output radix format:
I Decimnal A l

LCloze | Help |
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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)

%2 Class Instance Editor - [Node 192.168.0.253] 2xl
E
— Execute Tranzaction Argument:
Service Code——————————— — Object Address
Class: Instance:  Attibute:
Walle D ezcription |23 1 13

I‘ID ISet Single Attibute j ¥ Send the atfibute D

Tranzmit data size: [rata zent to the device:
IDouble (4 bytes) j IDDDDDDD'I

I~ Walues if decimal

— Receive Data |

Dutput size format: Data received fram the device:
IDoubIe (4 bytes) j The execution was completed. :l

Output radis farmat:
I Drecimal < I

LCloze | Help |

2.5.3 Get preset value

Get Single Attribute Position Value
Class: 0x23 (Position sensor object)
Instance: 0x01

Attribute: 0x13  (Preset Value)

£2 Class Instance Editor - [Node 192.168.0.253] 2|

E |
— Execute Transaction Argument:

Service Code——————— [~ Object Addre:

Clazs: Instance:  Abtribute:

Walue  Description 23 1 3

IE IGEt Single Altribute j ¥ | Send the attitiute |0

Trangmit data size: [ata zent to the device:

|Double (4 bytes) > |

= alues in decimal

— Receive Data
Output size format: [ata received from the device: |
|Double (4 bytes) ¥ | 1 =]
Output radix farmat:
IDecimaI 'l
I
LCloze | Help |
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3 Diagnostic

LED Color | EtherNet/IP name Description

Activel | Yellow

- Network Status Indicator 1 | Details in table 2
Link1 Green

Active2 | Yellow

- Network Status Indicator 2 | Details in table 2
Link2 Green

Statl Green
Stat2

Module Status Indicator Details in table 1

7 -7-7-\\\
/ EtherNet/lP\__
statt Stat2 \".
| Activez/ 000 D’\.“ Active ‘

ll Linkzl"\[l 0 O /Link1 J

\

/f
\ /

WR Py

'\,.‘,,_7_7F'ort2 - ~

Table 1: Module Status Indicator Statl/Stat2

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 ;:% Standby If the device has not been configured including 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 indi-
Green 2 cator shall be flashing green with 4 Hz

Flashing * Minor fault | If the device has detected a recoverable minor fault. I.e. an incor-
Red rect or inconsistent configuration

Steady On * Major fault | If the device has detected a non-recoverable major fault
Red

Flashin Self-test While the device is performing its power up testing, the Statl and
Red + Green Stat2 LED shall be flashing red / green
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Table 2: Network Status Indicator Stat2

LED Summary Requirements
Steady Off {:} No power, no | If the device does not have an IP address or is powered off
IP address
Steady {:} Connected If the device has at least one established connection (even to

Green the Message router)

Flashing 3:2 No connection | If the device has no established connections, but has obtained

Green an IP address

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

Yellow . timeout target has timed out. This shall be left only if all timed out con-
nections are reestablished or if the device is reset

Steady n Duplicate IP If the device has detected that its IP address is already in use

Yellow

Flashingp Self-test While the device is performing its power up testing, the Statl

Yellow / Green and Stat2 LED shall be flashing yellow / green
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4 Programmable Parameters

4.1 Encoder parameters for Position Sensor Object Class 23hex

4.1.1 Direction counting
This operating parameter can be used to select the
code sequence. The parameter can set with Con-

figuration Assembly and Explicit Messaging

Attribute ID Default value Value range Data Type

0Chex Ohex Ohex - Lhex Boolean

The parameter code sequence (complement) de- . . L .

) . N Bit O Counting direction | Position values
fines the counting direction of the process value as

. 0 CW Increase

seen on the shaft (clockwise or counter clock-

wise). The counting direction is defined in the at- 1 cew Decrease
tribute OChex: Bit0 | Scaling function on/off

0 on

4.1.2 Scaling function control ! off

If the Scaling function control is deactivated then

complains the output value the physical resolu-
tion.

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

OEhex | Lhex | Ohex - Lhex | Boolean

This parameter can be set with Con-
figuration Assembly and Explicit Messaging

4.1.3 Resolution per revolution

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

Attribute ID | Default value | Value range

figuration Assembly and Explicit Messaging.
Scaling function control must be switch on for
customer parameters!

| Data Type

10nex *) | Ohex - 10000hex

(*) see type label, Maximum resolution:
16Bit Encoder: 10,000nx (65,536)

When the value is set larger than 8192 for a 13Bit

encoder, the process value of the encoder will not
be single stepped and values will be skipped while

Version 10.1.2013 Page 25

| Double Integer32

rotating the shaft. So, it is recommended, to keep
the measuring steps per revolution below 8192
measuring steps.
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4.1.4 Total resolution

This value is used to program the desired num-
ber of measuring steps over the total measuring
range. This value must not exceed the total
resolution of the encoder with 25 bit =

33,554,432 steps. Please note the value written
on the type shield. The parameter can set with
Configuration Assembly and Explicit Messaging

Scaling function control must be switch on for

customer parameters!
Attribute 1D | Default value | Value range | Data Type
11hex * | Ohex - 40,000,000nex | Unsigned Integer 32

(*) see type shield
Maximum total resolution
30 Bit Encoder: 40,000,000nx (1,073,741,824)

4.1.5 Preset value

The preset value is the desired position value,
which should be reached at a certain physical
position of the axis. The position value of the
encoder is set to the desired process value by
the parameter preset. The preset value must not

Attribute 1D | Default value | Value range

exceed the parameter total measuring units. The
parameter can set with Explicit Messaging.

Set the preset value only in standstill! Use
the save commando from cha pter 2.2.1 to
save the preset value in the non volatile
memory.

| Data Type

13hex | Ohex

Version 10.1.2013 Page 26
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4.1.6 Velocity Format
Default value for Velocity Format is steps per

second. This parameter can be set with Con-

figuration Assembly and Explicit Messaging.

Attribute ID Default value Value range Data length
1F04hex 1FO04ex Steps per second
1FO05hex Steps per millisecond
19nex 1F06hex Steps per microsecond

1FQ07hex Steps per minute
1FOFhex RPM

4.1.7 Velocity Filter

To manage the noise of the velocity it is possible

to switch between three classes.

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

66hex | Ohex

4.1.8 Endless Shaft

Normally the peri od, i . e.
fimeasuring uni t smust peean
integer and it must fit an integer number of times

(4096 x meas uring units per revolution) / Total resolution

But with this EtherNet/IP encoder it is possible to
solve this problem. If the Endless Shaft is acti-
vated then this problem will be solved by the
encoder. The default value is Auto. In this case

Note: The internal software routine only works if
the encoder is in operation. If it is necessary to
turn the encoder shaft more than 1024 revolu-
tions without power supply this can lead to prob-

Attribute 1D |Defau|t value |Value range

ATdt al

| Description

| Ohex / Lnex/ 2hex | O = Fine, 1 = Middle, 2 = Raw | Double Integer

(integes raultipie) into A0®6 for an encoder with
r e vid Bitudadr theorevolutions. So the following equa-
tion must apply:

= integer
the encoder checks if the parameters need the

endless shaft. The parameter can be set only
with Explicit Messaging.

lems (the internal routine will not work without
power supply). In this case the rule ahead
should be observed even with new devices.

| Data Type

65hex | Zhex

Version 10.1.2013
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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 pin,
D-coded M12 connector for Ethernet.

Connector Ethernet
4 pin female, D-coded

The Encoder uses a second D-coded connector and
provides integrated switch functionality. On or in the
packaging of the connector is the mounting descrip-
tion.

Connector power supply
4 pin male, A-coded

Pin Number Signal Pin Number Signal
1 Tx + 1 US (10 -30V DC)
2 Rx + 2 N.C.
3 TX - 3 GND (0V)
4 Rx - 4 N.C.
Sketch as seen on the encoder
[]

5.2 Ethernet ca bles
5.2.1 RJ45 7 M12 crossed

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

5.2.2 RJ45 7 M12 straight

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

Version 10.1.2013 Page 28

5.2.3 M12i M12 straight

Signal M12 Pin | M12 Pin
Tx+ 1 1
Tx- 2 2
Rx+ 3 3
Rx- 4 4
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6 Power On
After power on the LEDO®s
7 Installation

7.1 Rockwell configuration tools

7.1.1 Setting IP -Address ( BOOTP/DHCP)
To set the IP Address there are special tools

MANUAL

o nencbderewill labhsbetweant gecenrammdtred or yellow.

comes no answer the frequency of requests

available. l.e. the BOOTP/DHCP Server is decrease. A power up after a longer pause could
installed with the software package from solve the missing requests.

RSNet Wor x E. The server scan the network for

the MAC Addresses of all products with active If not all encoders are listed in the

BOOTP or DHCP. If one MAC address is
selected in the Request History then the IP
Address can be set by

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
or DHCP request often. But after several time

If the encoder has got his IP-Address, the BOOTP and
DHCP must be disabled with the corresponding but-
ton. Otherwise the encoder start up to get a new IP-
Address again. After setting the IP-Address the Status
LED is flashing with 1 Hz. But in this case save the
configuration in the File menu, because the products
cannot be found by

¥3 BOOTP/DHCP Server 2.3 - E:\bootp.bpc
File Tools Help

Fiequest History

Clear Hiztory
[hr:min:sec] Type Ethernet Address [MALC) IP Address Hasthame
15:41:04 BOOTP  00:0E:CF:03:10:27
15:40:32 BOOTP  00:0E:CF:03:10:27
15:40:17 BOOTP  00:0E:CF:03:10:27
15:40:09 BOOTP  00:0E:CF:03:10:27
15:40:08 BOOTP  00:0E:CF:03:10:27
Relation List

t he qi AdDstatusOof tR @dcalér DrN

New Entry

BOOTP/DHCP Server then check the following
points:

Listo
f
1

Is the Network setting correct?
Is the BOOTP and/or DHCP enabled?

the BOOTP/DHCP Server. After loading this file the
MAC Addresses and IP-Addresses are available and
BOOTP or DHCP can be activated by the correspond-
ing button. Possible IP-Range:

Class A-C (0.0.0.0 7 223.255.255.255) without Loop-
back range (127.x.x.x)

Referenced IP-Address range: 192.168.0.x

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

Ethernet Address (MAC).

IP Addhess . 252|

Hostname: |

Descriptior: |

Cancel

Mew | Delete| Enable BOOTP | Enable DHCP | Disable BOOTP/DHCP

Ethernet Addre

sz [MAC] IP Address

BOOTE  1¢

Status

Save file complete

HostnalForce selected device to retain configuration in memo

Entries
1 of 256
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¥4 BOOTP/DHCP Server 2.3 H=E3
File Tools Help

Request History
Clear History Add to Relation List

[hrminsec) | Type Ethernet Address [MAC) 1P &

BOOTP OE L] 152
15:40:32 BOOTP  00:0E:CF0310:
15:40:17 BOOTP  0O0:0E:CF.03:10:27
15:40:09 BOOTP  OC:OE:.CF.03:10:27
15:40:06 BOOTP  OC:OE.CF.03:10:27

ddress Hostname
15

Fielation List
Now | 0ccc | | | |
Ethemet Address [MALC] | Type ‘ IP Address | Hostname | Description
00:0E:CR03:10:27 BOOTP  132.168.0.252
Statug Entries
Sent 192.168.0.252 to Ethemet address 00:0E:CF:03:10:27 1 of 256
After setting the IP-Address with this tool the IP- If the IP-Address is not known and BOOTP and
Address will be available only after the next DHCP are deactivated it is possible with a spe-
BOOTP request. cial tool to find the IP-Address or to activate

BOOTP or DHCP. See details in chapter 7.3.
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7.1.2 Configuration RSLinxClass i ¢ E

RSLinxE is a compl ete c onowstart aew projact adddirstvaenew RSLinx
providing plant-floor device connectivity for a ClassicE Driver f oder Et her Net
wide variety of Rockwell Software applications Communications Configuration Drivers and input

such as RSLogi xE, RSNet Wo rthefhant.
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