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Used symbols
This symbol warns the user of potential danger. Nonobservance may
lead to personal injury or death and/or damage to property.

This symbol wamns the user of potential device failure. Nonobservance
may lead to the complete failure of the device or other devices

connected.
Attention

This symbol calls attention to important notes.r
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Security advice

This product must not be used in applications, where safety of persons
depend on the correct device function.
This product is not a safety device according to EC machinery directive.

Warning

Notes

These operating instructions refer to proper and intended use of this product. They must be
read and observed by all persons making use of this product. This product is only able to fulfill
the tasks for which it is designed if it is used in accordance with specifications of Pep-
perl+Fuchs.

The warrantee offered by Pepperl+Fuchs for this product is null and void if the product is not
used in accordance with the specifications of Pepperl+Fuchs.

Changes to the devices or components and the use of defective or incomplete devices or com-
ponents are not permitted. Repairs to devices or components may only be performed by Pep-
perl+Fuchs or authorized work shops. These work shops are responsible for acquiring the
latest technical information about Pepperl+Fuchs devices and components.Repair tasks made
on the product that are not performed by Pepperl+Fuchs are not subject to influence on the
part of Pepperl+Fuchs. Our liability is thus limited to repair tasks that are performed by Pep-
perl+Fuchs.

The preceding information does not change information regarding warrantee and liability in the
terms and conditions of sale and delivery of Pepperl+Fuchs.

This device contains sub-assemblies that are electrostatically sensitive. Only qualified specia-
lists may open the device to perform maintenance and repair tasks. Touching the components
without protection involves the risk of dangerous electrostatic discharge, and must be avoided.
Destruction of basic components caused by an electrostatic discharge voids the warrantee!

Subject to technical modifications.

Pepperl+Fuchs GmbH in D-68301 Mannheim maintains a quality assurance system certified
according to 1ISO 9001.

<: €E \_J
1ISO9001
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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 resolution of 65536 steps per revolution (16 Bit).
The Multi-Turn version can detect up to 16384 revolutions (14 Bit). Therefore the largest result-
ing resolution is 30 Bit = 1.073.741.824 steps. The standard 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.
General information’s about EtherNet/IP are available:

www.ethernetip.de (German)

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

Setup of an Ethernet data package on layer 2

[ Preamble | sFD | DA [ISAN LEN | 46 = 1500 Byte Content M
e —

22 Byte protocol data 4-50 Byte protocol data

EtherNet/IP data
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Absolute value rotary encoder wit

1.1 Control and Information Protocol (CIP)

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

Object Library

Jajes diy
(.d12) 1020j0sq eyuSnpu) Uowuso)

Data Management Services
Explicit Messages, I/0 Messages

Connection Management, Routing
CP “ DeviceNet ControlNet
Transport Transport
Internet Protocol {IP)
Ethernet CAN ControlNet
CSMA/CD CSMA/NEBA CTDMA
Ethernet DeviceNet ControlNet
Physical Layer Physical Layer Physical Layer

EtherNet/IP™~ ControlNet™
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 ob-
ject is defined across the centralization by associated attributes (e.g. process data), its func-
tions (read- or write access of asingle attribute) as well as by the defined behavior. The absolute
rotary encoder support the Encoder Device Type: 22,,,, or Generic Device Type: 0 ¢,. This is
programmable, see chapter 4.1.6. All parameters will be used with Big Endian notation.

12 Jo suogdepy yiomjay

Parameter Class

Assembly Class

Explicit
Msg.

onnection Manager
or Connection Obje

Position
Sensor Object

Identity Object
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2 Data Transmission

The datatransmission in the EtherNet/IP network is realized by implicit or explicit messaging. Ex-
plicit messages are split in unconnected and connection based versions. Unconnected mes-
sages will be use i.e. by EtherNet/IP scanners.

Unconnected
Explicit Messages

Unconnected
Message
Manager

Connection Class
- ~~o
7 ’ = N
y
+” Explicit Messaging

Connection Objects )

Link
Consumer
Object
Connection Based

Explicit Messages

Link
Producer
Object

-t

Message
Router

1/O Connection Objects

Link
Consumer
Object

/O Messages

Producer
Object

Application
Objects

2.1 Implicit Messaging I/0 Connection

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

2.1.1 1/0O Assembly Instances

Instance Type Name
1 Input Position Value
3 Input Position Value and Velocity

I3 PEPPERL+FUCHS 5
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2.1.2
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Data Attribute Format
Instance |Byte Bit7 [Bit6 [Bit5 [Bit4 [Bit3 [Bit2 [Bit1 [Bit0
1 0 Position Value (low Byte)

1

2

3 Position Value (high Byte)
3 0 Position Value (low Byte)

1

2

3 Position Value (high Byte)

4 Velocity (Iow Byte)

5

6

7 Velocity (high Byte)
Data Mapping
Data Component |Class Instance Attribute
Name Name Number |Number Name Number
Position Value Position Sensor 28nex 1 Position Value |0Anex
Velocity Position Sensor |23, 1 Velocity 18ex

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 | 23},6¢ 1 Direct Counting Toggle 0Chex
Scaling Function Control Position Sensor (23, 1 Scaling Function Control | OF;,
Measuring units per Revolution |Position Sensor 23, 1 Measuring Units per Span | 10,e¢
Total Measuring Range in Position Sensor |23, 1 Total Measuring Rangein | 11,o¢
measuring units measuring units

Velocity Format Position Sensor |23, 1 Velocity Format 19%ex
Data Offset

Byte Offset Bit7 [Bit6 [Bit5 [Bit4 [Bit3 [Bit2 [Bit1 [Bit0

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)

7

8

9 Total Measuring Range in measuring units (high byte)

10 Velocity Format (low byte)

11 Velocity (high byte)
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2.1.4 Connection Path

2.2

221

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][2407] [2C06][2C 0]

Segment Groups | Segment Description

Application Path |20 04 Assenmbly object class
2407 Instance segment type with Assembly Instance 7 (Configuration)
2C06 Assembly Instance 6 (Qutput controller to encoder)
2C01 1/O Assembly Instance 1 (Position value)

Data segment with lenght of 6 Bytes
Configuration Data, see chapter 2.1.3.1 for details

Explicit Messaging

Provide generic, multi-purpose communication paths between two devices. These connections
often are referred to as just Messaging Connections. Explicit Messages provide the typical re-
quest/response-oriented network communications. Class 2 and 3 are supported.

CIP Common Services

Supported Service |Service Name Comment

Code

O05hex Reset Boot up of the encoder, the programmed parameter fromthe customer will
use again

OEpex Get_Attribute_Single | Read out attribute from the encoder

10hex Set_Attribute_Single | Write attribute to the encoder

15hex Restore Restore the saved parameters

16pey Save Save the parameters from chapter 2.1.3 to the nonvolatile memory

Position Sensor Objects
Instance Attributes (Get: read, Set: write + read)
Class Code: 23,0

Attrib. ID |Access |Name Data Type Description
Olpex [€=] Number of Attributes USINT Number of supported Attributes
0210x Gt Attribute List Array of USINT |List of supported Attribute
OApex Gat Position Value Signed DINT Current position signed
O0Bhex Gat Position Sensor Type UINT Specifies the device type
0Chex Set Direction Counting Toggle | Boolean Controls the code sequence
clockwise or counterclockwise

OEpex Set Scaling Function Control | Boolean Scaling function or/off
10hex Set Measuring units per Span |UDINT Resolution for one revolution
Tex Set Total Measuring Range in [UDINT Totd resolution

Measuring Units
13pex Set Preset Value DINT Setting a defined position value
18hex Gat Velocity Value DINT Current speed in format of attribute 19ye and 2Aney
1%ex Set Velocity Formet ENGUINT Format of the velocity attributes
2% ex [€=3 Operating Satus BYTE Encoder diagnostic operating status
2Anex Gt Physical Resolution Span |UDINT Resolution for one revolution
2By Gt Number of Spans UINT Number of revolutions
33hex Gt Offset Value DINT Shift position value with the calculated value
640 Set Device Type DINT Encoder device = 22,,,, Generic device = 0 (default)
65hex Set Endless Shaft DINT Off =0, On=1, Auto =2
66y Set Velocity Filter DINT Fine =0, Middle = 1, Raw=2
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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 net-work
interface. With this parameter it is possible i.e. to read or write the device’s IP Address and Net-

work Mask.
Class Code: F5y,¢,
Attribute ID| Access | Name Data Type Description
Olpex Get Status DWORD Interface status, details in chapter 2.3.1
026y Get Configuration Capability | DWORD Interface capability flags, details in chapter 2.3.2
03ex Set Configuration Control | DWORD Interface control flags, details in chapter 2.3.3
(o7 Get Physical Link Object  |STRUCT of: | Path to physical link object

Path size UINT Size of path

Path Padded EPATH | Logical segmerts identifying the physical link object
05nex Set Interface Configuration |STRUCT of: | TCP/IP network interface corfiguration

IP Address UDINT The device’s IP address

Network Mask UDINT The device’s network mask
06pex Set Host Name STRING

2.3.1 Status Instance Attribute (01},¢4)

Bit(s) |Called Definition
0-3 |[Interface Indicates the status of the| 0 = The Interface Configuration attribute has not been configured.
Configuration |Interface Configuration | 1 = The Interface Configuration attribute contains valid configuration
Satus atribute. obtained from BOOTF, DHCP or norwolatile storage.
2 =The Interface Configuration attribute contains valid configuration,
obtained from hardware settings (e.g.: pushwheel, thumbwheel, efc.)
3-15=Reserved for future use.
4 Mcast Indicates a pending configuration change in the TTL Value and/or Mcast Config
Pending attributes. This bit shall be set when either the TTL Value or Mcast Config attribute

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.

2.3.2 Configuration Instance Attribute (02,,.,)

Bit(s) | Called Definition

0 BOOTP Client | 1 (TRUE) shal indicate the device is capable of obtaining its network configuration via BOOTP.
1 DNS Client Not supported

2 DHCP Client |1 (TRUE) shal indicate the device is capable of obtaining its network configuration via DHCP.
3 DHCP-DNS [ Not supported

Update
4 Configuration |1 (TRUE) shall indicate the Interface Configuration attribute is settable. Some devices, for
Settable example a PC or workstation, may not allow the Interface Configuration 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 (04,¢,)

Bit(s) |Called Definition
0 = The device shall use the interface configuration values previously
Determines how the iged (for example, in non-volatile memory or via hardware switches,
0-3 ggﬁ“% o |oaideshall BIAINKS) 4 — The device shallobtainitsinterface configuration values via BOOTR
9 startu 9 2 =The device shall obtain its interface configuration values via DHCP
P upon start-up.
3-15 = Reserved for future use.
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2.3.4 Physical Link Object (05,,c,)

23.5

23.6

2.4

This attribute identifies the object associated with the underlying physical communications inter-
face (e.g., an 802.3 interface). There are two components to the attribute: a Path Size (in UINTSs)
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).

The physical link object itself typically maintains link-specific counters as well as any link specific
configuration attributes. If the CIP port associated with the TCP/IP Interface Object has an Eth-
ernet physical layer, this attribute shall point to an instance of the Ethernet Link Object (class
code = F6y,o,). When there are multiple physical interfaces that correspond to the TCP/IP inter-
face, this attribute shall either contain a Path Size of 0, or shall contain a path to the object rep-
resenting an internal communications interface (often used in the case of an embedded switch).
For example, the path could be as follows:

Path  |Meaning

0-3 [20] = 8 bit class segment type; [F6] = Ethemet Link Object dass;

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

Interface Configuration (06y,¢,)

Name |Meaning

P The device’s IP address. Value of 0 indicates no IP address has been configured. Ctherwise, the IP address
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| The device’s network mask. The network mask is used when the IP network has been partitioned into subnets.
mask | The network mask is used to determine whether an |P address is located on another subnet. Value of O indi-
cates no network mask address has been configured.

Host Name

Name |Meaning

Host  [ASCII characters. Maximumlength is 64 characters. Shall be padded to aneven number of characters (padnot

Name |included in length). Alength of 0 shall indicate no Host Name is configured.

Ethernet Link Object
Class Code: F6y,¢y

Attribute ID| Access |Name Data Type | Description Semantics of Values
0oy Cet Revision [UINT Revision of this object The minimumvalue shall be 1. Shall be 2
or greater if instance attribute 6 is imple-
mented.
Shall be 3if any instance attributes 7-10
are implemented.
The maximumvaue shall be 3.
020x Get Max UINT Maximum instance number of | The largest instance nurmber of a created
Instance an object currently created in | object at this class hierarchy level
this class level of the device
031ex Get Nurmber | UINT Nurrber of object instances | The number of object
of currently created at thisclass |instances at this dass
Instances level of the device hierarchy level

I3 PEPPERL+FUCHS 9
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Instance Attributes

ID | Access|Name Data Type |Description of Semantics of Values
Attribute
1 |Get Interface Speed | UINT Interface speed cur- | Speed in Mbps (e.g., 10, 100
rently inuse
2 |Gt Interface Hags | DWORD Interface status flags| See chapter 2.4.1
3 [Get Physical Address | ARRAY of 6 | MAC layer address | Displayed format “XX-XX-XXXX-
USINTs XXXX
7 |Cet Interface Type USINT Type of interface 1=The interface is internal to the device, i.e. in
the case of an embedded switch
2 =Twisted-pair (e.g. 100Base-TX)
8 |Get Interface State | USINT Current state ofthe |0=Nolink
interface 1=The interface is enabled and is ready to send
and receive data
10 | Get Interface Label | SHORT_S | Human readable Jinternal switch® or
TRING identification Extermnal Port 1“ or
,External Port 2
Instance Flags
Bit(s) | Called Definition
0 Link Status Indicates whether or not the Ethernet 802.3 communications interfaceis connected to anactive
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 hard-
ware/driver support. In other cases, the device may only be ableto tell whether the link is active
by the presence of incoming packets.
1 Half/Full Indicates the duplex mode currently in use. O indicates the interface is running half duplex; 1
Duplex indicates full duplex. Note that if the Link Status flag is O, then the value of the Half/Full Duplex
flag is indeterminate.
2-4 |Negotiation Indicates the status of link auto-negotiation
Satus 0= Auto-regotiation in progress.

1 = Auto-negotiation and speed detection failed. Using default values for speed and duplex.
Default values are product-dependent; recommended 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.

5 Manual Setting
Requires Reset

0Oindicates the interface can activate changes to link parameters (autonegotiate, duplex mode,
interface speed) automatically. 1 indicates the device requires a Reset service be issued toits
Identity Object in order for the changes to take effect.

6 Local Hardware

Oindicates the interface detects no local hardware fault; 1 indicates a local hardware faultis

Fault detected. The meaning of this is product-specific. Examples are an AU/M I interface detects no
transceiver attached or a radio modem detects no antennae attached. In contrast to the soft,
possible selfcorrecting nature of the Link Satus being inactive, this is assumed a hardfault
requiring user intervention.

7 Reserved Shall be set to zero

Common Service

Service |Class Instance*  |Service Description of Service

Code Name

OE;ex |Conditional |Required Cet_Attribute_Single | Returns the contents of the specified attribute
10 |Na Conditional |Set_Attribute_Single | Modifies asingle attribute
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2.5

Link Object Instances

Instance | Description

1 Internal interface

2 Intemn switch Port 1
3 Intern switch Port 2

Setting parameters with scanners
There are several external scanners for EtherNet/IP available. RS-NetWorksTM has one such
scanner. In the figure is an example where the IP-Address (FD 00 A8 CO complies
192.168.0.253) and the Gateway (00 FF FF FF complains 255.255.255.0) was read out of the

encoder

51 Fthertet,/IP Scanner Demo - Unbenannt

=10l x]

Data Transmission

[0 3|

: Bl x
~ Alequest [all helds, but IP sddresses are nhex] ——

EIPScan Test Tool

Sendter [192168.0.253
Adapter [1321680200 =l
Sevicelher) [¢ Cossted |5
Insancethen) [1 Atibutemed 5
Menber o) [
Smbolfeg [

FRequest Data Each byte is a 2 char hex
.mmmmm:ou.msm

[FD 00,48 C0.00 FF FF FF 00 00 00 00 00 00
00 00 00 00 00 00 00 00 z

Response Size (decimal] |22

Host 192,166.0.200

=
=
_— - ol im— i |
ﬁ Ti
16:45:37.79 Ethemnet/IP Scanner Library iz onfine
N 2
Ready T
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Data Transmission

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

P
e

&
¥ Ediz Eratlsd

5 - feedt P D Usiages — =
=2 Address Pending Bddrezs ‘Pendng
e Mirimum CFL. Carnection:
s Mawmum LR Larsume:
i Froduce:
Haitvan ————
=40 ethetistp
S Category
- @) Comrurication Adapter

D51k Etherhiet )P
Humar Mechine Tnterface

P LTS [Eies

[H Madular DF1 DEvices %I,gnpy e
] rogrannmzble Logic Contralar] Bt irlsy
i ® ksl Auom ation miscellary T
| @) SCAMpont Drivas o Ethetist e G

[#-F] Urkrawn Devics Tyae 3 R

EHED Hencor

y Diurilaad Lo Device
i % FRAGA Sersoesysteme GrnH

#1151 Anckell &urnmation - Sller-B
#1171 Aeckwall fuzamation - Relznc
Arckwall Softwars, Inc,

Browss Device..,

Froperties,,

41 Joe

2.5.1 Read out position value
Get Single Attribute Position sensor value:
Class: 0x23 (Position sensor object)
Instance: 0x01
Attribute: 0xOA (Position Value)

#3 Cass Instance Editor - [Node 192.168.0.253] 2|
¥
~Execute Transaction Argurnent g
= Senice Code Dhiect &ddre: g
Class: Instance:  Atnbute: s
Walue  Description |23 I'I IA §
I¢ [ singeatibute =] || Sond e attibutz 1D 3
[=]
Tranemit data size: Data zent to the device:
[z &l :
]
™ Walies indecinal 2
§
~Receive Data
Oulput sze fomat: Datarecered fomn the device: |
IDuubIe (4 bwtes] 'I B052155 A
Clulput radis Format:
Decimal bl 5
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2.5.2 Setpreset value

Set Single Attribute Position Preset Value to 1
Class: 0x23 (Position sensor object)

Instance: 0x01

Attribute: Ox13 (Preset Value)

£2 Class Instance Editor - [Mode 192.168.0.253]

;u

21|

i~ Execute Transaction Argument

Service Code

Object Addre:
Class: Instance:

Value  Description |23 |1
1o ISet Single Attribute: 'l ¥ | Send the stbute D

Aittribute:

13

Tranzmit data size;

Data zent to the device:

{Double (4 bytes) 7|

|nuonuom

™ Walues i decimal

~ Receive Data

Output radis format:
Decimal o l

[rata received from the device:

Output size format:
Double [4 bytes] 'l The execution was completed.

Lloze

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]

g

2| x|

i~ Execute Transaction &iguments

—Semvice Cod

Ohiect &ddr
Class: Instance:

Abtnbuate:

Walue  Description |23 1 =
|E |Gd Single &hribute 'I ¥ Cerdihe atrbuts 1D

Transmit data size:

Diata sent o The device

|Double (4 byles) <]

I~ alues indesin

- Receive Data
Ouput 2ze fomat; Datarecewved fom the device: |
IDuub\e (4 bytes] 'I 1 ;I
Oulpuit radix format:
I Decimal hd l _I
Close Hep
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Diagnostic

LED Color  |EtherNet/IP name Description
Adivel Yolow | N ework Satus Indicator 1 | Details in table 2
Link1 Green

Adive2  [YeloWw |\ewvork Situs Indicator 2| Details intable 2
Link2 Green

Stat1 Green ) L

S Red Modue Status Indicator | Details in table 1

/ EtherNet/IP .

atl Stat2
cies ol

actvez/ [ [ 0 [\ Activet |
vink2". [

b

“PWR

N

e i Port? e

[ /Link1 '
.f':
Port1/
ort
.//

Table 1: Module Status Indicator Stat1/Stat2

LED Summary Requirements

Steady Off {} No power

Steady On ﬂ Device If the device is operating carrectly, 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 ﬁ 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 Stat1 and

Red + Green

Stat2 LED shall be flashing red / green

Table 2: Network Status Indicator Stat2
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4.1
4141

LED Summary Requirements
Steady Off L'} 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 {} 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 ﬁ timeout target has timed out. This shall be |eft only if all timed out con-

nections are reestablished or if the device is reset

Steady {} Duplicate IP If the device has detected that its IP address is already in use
Yellow
Flashing Self-test While the device is performing its power up testing, the Stat1
Yellow / Green and Stat2 LED shall be flashing yellow / green

Programmable Parameters

Encoder parameters for Position Sensor Object Class 23,

Direction counting

This operating parameter can be used to select the code sequence. The parameter can set with
Configuration Assembly and Explicit Messaging

Attribute ID

Default value

Value range Data Type

OChex

Onex

Boolean

Ohex~ Thex

The parameter code sequence (complement) defines the counting direction of the process value
as seen on the shaft ( clockwise or counter clockwise).

The counting direction is defined in the attribute 0Chex:

Bit0 |Counting direction|Position values
0 CwW Increase
1 COW Decrease

Scaling function control
If the Scaling function control is deactivated then complains the output value the physical reso-

lution.

Attribute ID Default value Value range Data Type

0Ehex 1hex Ohex' 1hex Boolean

If the Scaling function control is deactivated then complains the output value the physical reso-
lution.

Bit0 |Scaling function or/off

0 on

1 off

This parameter can be set with Configuration Assembly and Explicit Messaging
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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 Configuration Assembly and Explicit Messaging.
Attribute ID Default value Value range Data Type

10nex * Ohex - 10000 | Double Integer32
(*) see type label, Maximum resolution:

16 Bit Encoder: 10,000, (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 rotating the shaft. So, itis recommended,
to keep the measuring steps per revolution below 8192 measuring steps.

Total resolution

This value is used to program the desired number 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

Attribute ID Default value Value range Data Type
Thex () Onex - 40,000,000;,,, |Unsigned Integer 32
(*) see type shield

Maximum total resolution

30 Bit Encoder: 40,000,000hex (1,073,741,824)

Attention:

The following formula letters will be used:

- PGA Physical total resolution of the encoder (see type label)
- PAU Physical resolution per revolution (see type label)

- GA Total resolution (customer parameter)

- AU Resolution per revolution (customer parameter)

If the desired resolution per revolution is less than the physical resolution per revolution of the
encoder, then the total resolution must be entered as follows:

Total resolution

GA =PGA * AU /PAU, if AU < PAU

Example: Customer requirement: AU = 2048,
Encoder type shield: PGA=25 bit, PAU=13 bit
GA =16777216* 2048 /8192

GA = 8388608

If the total resolution of the encoder is less than the physical total resolution, the parameter total
resolution must be a multiple of the physical total resolution:

-k=PGA/GA
- k = integer
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Preset value

The presetvalue is the desired position value, which should be reached at a certain physical po-
sition of the axis. The position value of the encoder is set to the desired process value by the pa-
rameter preset. The preset value must not exceed the parameter total measuring units. The
parameter can set with Explicit Messaging.

Set the preset value only in standstill!

Attribute ID Default value Value range Data Type
13hex Ohex Ohex - total measuringrange | Unsigned Integer 32

Velocity Format

Default value for Velocity Format is steps persecond. This parameter can be set with Configura-
tion Assembly and Explicit Messaging.

Attribute ID Default value Value range Data length

19ex 1F04 1FO4 o Seps per second
1F05hex Seps per millisecond
1F06,¢, Seps per microsecond
1F07hex Seps per minute
1FOF oy RPM

Velocity Filter

To manage the noise of the velocity it is possible to switch between three classes. See the dia-
gramms to see the differences.

Attribute ID Default value Value range Description Data Type
66hex Ohex Onex/Thex/2hex 0=Fine, 1=Middle,2=Raw | Double Integer

Diagram 1
Diagram 2
Diagram 3

Device Type

The EtherNet/IP interface supports the Encoder Device with device type 22 hex functionality or
the Generic Device type Ohex according to the CIP specification. As all controllers do not support
the Encoder Device the encoder changed to the Device Type. This parameter can set only with
Explicit Messaging.

Attribute ID Default value Value range Data Type
64hex Ohex Ohex/22hex Double Integer
Endless Shaft

Normally the period, i.e. “Total resolution”/“measuring units” per revolution must be an integer
and it must fit an integer number of times (integer multiple) into 4096 for an encoder with 12 Bit
for the revolutions. So the following equation must apply:

(4096 x measuring units per revolution) / Total resolution = integer

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 the
encoder checks if the parameters need the endless shaft. The parameter can be set only

with Explicit Messaging.

I3 PEPPERL+FUCHS 17
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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 revolutions without power supply this can lead to prob-
lems (the internal routine will not work without power supply). In this case the rule ahead should

be observed even with new devices.

Attribute ID Default value Value range Description Data Type
65pex 2hex Ohex! Thex/2hex 0=off, 1=0n, 2=Auto Double Integer
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. The Encoder uses a second D-coded connector and pro-

vides an integrated switch functionality.

Onor in the packaging of the connector is the mounting description.

Connector Ethernet
4 pin female, D-coded

Connector power supply
4 pin male, A-coded

Pin Number | Signal Pin Number |Signal
1 Tx+ 1 US (15-30VDC)
2 Rx+ 2 nc.
3 Tx- 3 GND (0V)
4 Rx- 4 nc.
Sketch as seen on the encoder
VAN A A
/® @\ o o
A 1 1 2
N —~ Ll
5.2 Ethernet cables
5.2.1 RJ45 - M12 crossed
Signa RJ45 Pin M2 Pin Signal
T+ 1 2 Rx+
Tx 2 4 Rx-
Rx+ 3 1 Tx+
Rx- 6 3 Tx-
5.2.2 RJ45 - M12 straight
Signa RJ45 Pin M2 Pin Signal
Tx+ 3 1 Tx+
Tx- 6 3 Tx-
Rx+ 1 2 Rx+
Rx- 2 4 Rx-

18
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7.1
7141

RJ45 - M12 - M12 crossed

Signal M12 Pin M12 Pin Signal
Tx+ 1 2 Rx+
Tx- 3 4 Rx-
Rx 2 1 Tx+
Rx- 4 3 Tx-
Power On

After power on the LED’s on the absolute rotary encoder will flash between green and red or yel-
low.

Installation
Rockwell configuration tools

Setting IP-Address (BOOTP/DHCP)

To set the IP Address there are special tools available. I.e. the BOOTP/DHCP Server is installed
with the software package from RSNetWorx™. The server scan the network for the MAC Ad-
dresses of all products with active BOOTP or DHCP. If one MAC address is selected in the Re-
quest 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 or DHCP request often. But after several time
comes no answer the frequency of requests decrease. A power up after a longer pause could
solve the missing requests.

If not all encoders are listed in the BOOTP/DHCP Server then check the following points:

» LED status of the encoder OK?

* |s the Network setting correct?

* Is the BOOTP and/or DHCP enabled?

If the encoder has got his IP-Address, the BOOTP and DHCP must be disabled with the corre-
sponding button. 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 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 corresponding button. Possible IP-Range:

Class A-C (0.0.0.0 — 223.255.255.255) without Loopback range (127.x.x.x)

I3 PEPPERL+FUCHS 19

SENSING YOUR NEEDS



20

Absolute value rotary encoder wit

Referenced IP-Address range: 192.168.0.x

B3 BOOTP/DHCP Server 2.3 - E:\bootp.bpc
Fle Toos Hep

thernet/IP
Installation

- Request History
Cloar History | /10 Fietonon Lt |
[hemincsec] | Type Ethemet Address [MAC) IP Addrezs Hostname
15:41:04 BOOTP  OC:OE.CFO310:27
15:40032 BOOTP  OO.0E.CFO310:27
154017 BOOTP  O0:0E.CRO310:27
1540009 BOOTP OO.0E.CFO310:27
15:40.08 BOOTP  QO.0E.CFO310:27
Pelation List

New | Delste | Ensble BOOTP | Ensble DHCP | Disable BODTF/DHCP

OD0:0E:CF:03:10:27

192 . 168 . 0 . 252|

5% BOOTP/DHCP Server 2.3

Status
| Sant 192 168.0. 252 ta Ethemat address 00:0E:CF:03:10:27

Ble Toos Hep
~ Request Histary———1-
Clear History | Add to Relation List
[hrminczec)  Type Ethemnet Address [MAC) | IP Addiess Hostname
BOOTF OO:0E:CF:03:10:27 192.168.0.252
15:40:32 BOOTP  O0O.0E:CF03:10:27
154017 BOOTP 00.0E.CF03.10.27
15:40:03 BOOTP  OO.0E.CF0310:27
15:40:06 BOOTP  OO:0ECF0310:27
- Relation List
Newl [ I t i J nable [ ||& ITF .|
Etheinet Address (MAC) | Type | IP Address | Hostname | Desciiption |
00.06:CF03:10:27 BOOTP 192188.0.252

|~ Entrigs
ez

After setting the IP-Address with this tool the IPAddress will be available only after the next

BOOTP request.
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Installation

7.1.2 Configuration RSLinx Classic™

RSLinx™ is a complete communication server providing plant-floor device connectivity for a
wide variety of Rockwell Software applications such as RSLogix™, RSNetWorx™, ...

To start a new project add first a new RSLinx Classic™ Driver for EtherNet/IP under

Communications Configuration Drivers and input the name.

Configure Drivers

Available Driver Types: -
I & ~]  AddNew. |
| [R5-Z32DF1 device: H
Ethemet devices
1784-KT /KTX(DVPKTH(DYPCMK for DH+/DH-485 devices
1784-KTCE) for ContralNet devices Stalus

DF1 Polling Master Driver
1784-PCC for ControlNet devices
1784-PCIC(S) for ControlMet devices

1747-PIC 7 AIC+ Driver

DF1 Slave Driver

5-5 5D/SD2 for DH+ devices

Virtual Backplane (SoftLogoSBux)

DeviceMet Drivers (1784-PCD/PCIDS,1770-KFD SDNPT drivers)
PLC-5 [DH+) Emulator driver

SLC 500 (DH485) Emulator driver
SoftLognd driver

Remote Devices via Link Gateway

_ teb |
Gt |

Add New RSLinx Classic Driver

Chooss a name for the new diver. oK
[15 characters masamum] _

[oco_NET e
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Installation

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

Configure driver: OCD_NET

ammpmm]

IP Address: [—
SreMas: [

Configure Drivers

-Available Driver Types:
Close
| Ethemet/IP Driver | addNew... | I

Configured Drivers:

_Name and Description | Status |
0CD_NET A-B Ethemet RUNNING | Runn Configure. ..

\i
Document No. DOCT-2115A
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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 simple software interface. This definition can take place offline using drag and drop operations
or online by using RSLinx® to browse a EtherNet/IP network.
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EDS Wizard

The EDS File contains information about device specific parameters as well as possible operat-
ing 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.
Toinstallthe EDS file the EDS Wizard has to be 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.

=, EtherNet.enot - RSNetWorx for EtherNet/IP

|| Ble Edt Vew Network Device Diagnostics Took Help ENl
la@-u & Sw RalE £a- & A @
A Warst Case Dievice U -
o| e ‘it Cate Dievice Usages
2 ! Address Curtent Address Curent Curen!
= inirum CPLI Connector Device: nol included: 0
L Masxionurn CPLE Consuime:
3 Produce
= :
Hardware - x| =
Rockwell Software's EDS Wizard
= [ Etheneyie
EHE category _ 'Options
[ Communication Adapter ' Whot task do you wart to complets?
- [F) DSI to Etherlet{P
&) Human Machine Interface =
# IF) Modular DRI Devices (% Regiter an EDSFilels)
([} Programmabie Lagic Contraller i i wa il 5 detioelet i o el
#+([) Rockwel Automation miscellansous i s
#-{[] SCANpart Drives on EtherNet/IF % Tha eptien will remove & device tist has been regizered by an EDSHils from
=HED vendor our databass
() Rodkwel Automation - Alen-sradiey e A e
g Ancwel éyiiomapny; - gl Hechiée Thss opfion allows vou to repace the grephicimage licon filb) asscciated wih a
#-E) Rockwel Sofware, Inc, devies
R
=g
¢ Zurick: Abbrachen
||H {4 ¥ M\ Braph { Spresdshest § Diegnostics | ‘ ol
=
2l | Message Cade | Bate | Desaiption
@oenszn 03,09,2008 14:31:21 RSLagic 2dits exist in the device or module configurztion data, To indude these edits in the network corfiguration, dick the Sdits Enabled check
w
2
b=
=
t
B
£ | 3
Ready [Offlinz
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Rockwell Software's EDS Wizard

Registration
Eectronic Data Sheet file(s) will be addz=d to your system foruse in Rockwell
Software applications.

¢ Ragister 2 gnglefils

* Register a drectory of EDS files ™ Look v sunfaldere

MNamed.

EAEDSPasta_OCD_Encoer.eds THowes |

3™} " Fthersia anicon fie [ico)with the same rame as the fle(e) you are regidteing
then this image wil be associaled with the device

To perform an installation fest on the flels) cick Next

Zuiick | Wetters Stbrechen |

Rockwell Software's EDS W

EDS File Installation Test Results
Thie test evaluates cach EDE fik for aros n the EDS file. This test dass not
guarantes EDSHils valdity

=[5 installztion Test Results

Mew file...

< Zutick I Weiter = I Aibrachen

Rockwell Software’s ED:

Change: Graphic lmage £
You can change the graphic image tha is essocisted with a device. 1

<

0

Product Types &

iy

Crengeioon | 8
a

S

z

€

g

3

8

o

g

g

S

z

K

o

< Zuicke [ Waiter» | Mmm|

The Wizard finds all EDS files that are discarded in the choosing path and operates a test to
check the EDS files on errors. In the next step (see picture 1.3) pictures can be selected for the
using nodes. With the button weiter the installation can be continued and finished.
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=L EtherNet.enet - RSNetWors for EtherNet/IP

Bie Edit View Metwork Deviee' Diagnostics’ Teoks Help

e

Programmable Loge Controller
Rockwel Automation mscellanecus
SCANport Drives on Stheret/IP
Unknown Device Type 34

- OCD-ENCODER

Unknown Device Type 3%
® ocDENCODER

21 () Reckwel Automation - Allen Bradiey

B E Rockwel Automation - Reiance Eectric

Rockwel Softuzre, e

e

BB S % Bee BRI
ki >
; ~ Warel Cav Diovics Usages
&/ [ Eelts Ernabled Addiess Curteril Addiesy it Currerit
= Mirimum CRL Cenredtion Devices notnchded: 0
g Masinum CPU: Censame:
= Produce:
a
Hard =l DCO-ENCODER E|
=) Ethernieyte
= ) Category
2t Communication Adapter
DSI to EtherNetTP - 7
Human Machine Interfece
Modular DPI Devices 5 1o 6,900 192 166.0 262

Enter Address/Host Name

~ Address / Host Nam
& |PAddgess | 192 . 168 . 0 . 25d

I~ Enable automatic IP addressing when adding devices

€ HostName: [Unspeciiea-
x|

Cancel | Hep |

M 4| ¥ W Graph [ Speahest ) Dieprosics | N ]|

x
ol | Message Code. | pate | Desmription Al

&EVEF?GZB} 03.03.2008 14:50:06 The online scanlstin address 132, 168.0, 100, slot 00 does not match its sczniist n the offine file.

Beoers= 93,00, 2008 14,4557 Moce changed o onlne, The communication tmeout & 3000 meec, The online path is C3A LAPTOP- 240010CD_NET. =
o | EdeErsz 03,09, 2008 14:4%: 57 R5Logx dits exst in the device or moduie configuration dta. To indude thess edis n the network configuration, didk the Edits Enzbled chi |
o |BeEnsie 03,09, 2008 14:46: 36 RSlogx edts no longer existin the devies or medUe configuration cata.
o | BeEness 23092008 14-48:25 Save compietzd <
= |4 i = %
Ready [OnineNotsromsig /|

Optional browse the network with all devices with Button

or Upload from Network.

So itis not necessary to set the IP-Address manually.

iy 4 conp o RStogssave e s

The cunent pathis not valid for the communication divers on this
computer. Select a communications path to the desired netwark.

I Butobrows= [ Food |

| =, workstation, CIA-LAPTOP-2400
[ x5 Link Gateways, Ethernet
: ET, Eth

=854

B

1 192.168.0.100, 1759-L32E Ethemnet Port, 17691321
" @ 192.168.0.252, OCD-ENCODER, OCDENCODER

[ ]

LCancel

Help
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Configuration RSLogix 5000

The RSLogix 5000 Series environment offers an easy-to-use, IEC61131-3 compliant interface,
symbolic programming with structures and arrays, and a comprehensive instruction set that
serves many types of applications. It supports relay ladder, structured text, function block dia-
gram, and sequential function chart editors for you to develop application programs.

In the first step load a configuration or add a new controller and input a name. In this sample is
used the CompactLogix5332E.

% RSLogix 5000 - OCD_ENCODER [1769-132E]
Hle Edt view Search logc Communications Tools Window Help

al=| 8 ¢|uel - IJI o Sl B vEl alal|

 Offline 0. F RN { Pt [<rone ~] &
No Farces = E UKT
No Edts Blpm ] SiE o] [y _|

D Controller Fault Handler
(53 Power-Up Handler
=68 Tasks
= £8 ManTask
i+ B MainProgram

(33 Unscheduled Programs
=) £ Mation Groups Allen-Bradiey
(23 Ungrouped Axes
L Trends Type: 17630326 CompactLogaS332E Contraller v DK |
=/ £ Data Types | J
{3, User-Defined Reyision: 15 = Cancel
. [ stings arliindency Ensbled
&8 Freiai I™ Bedundancy Ensbled Help
[, Module-Defined Name: [oco_encoper
=} 3 1/0 Configuration
= fil} Backplane, CompactLagix System Description:
fa 1769132 ocD_ENCODER
= ' 1768-.32€ Ethernet Port LocalENB
& Ethemet
£l CompactBus Local Chsssis Type | erone: j
Create In: [Ex Browse...

Start the configuration of the controller or load the *.enep file in the module properties of tab
RSNetWorx™ that was created with RSNetWorx™.
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RSLogix 5000 )_ENCODER [1769
Fle Edit Vew Search Logic Communications Tools Window Help

EEEE
Diffine

Mo FuEs 1
HoEdts 2 @y

=43 Controller OCD_ENCODER
Controller Tags
-3 Controller Fault Handier
-[E3 Power-Up Handier
(= €3 Tasks
= {@ mainTask
-3 MainProgram
(3 Unscheduled Programs
(= 45 Motion Groups
{53 Ungrouped Axes
3 Trends
(= €5 Data Types
. R userDefined
% Eg stings
+ Cj, Predefined
- 3L Module Defined
= 43 1jO Configuration
= {1 Badkplane, Compactiogix System
fa 176232F OCD_ENCODER
= 4 1765-L32 Ethernet Port LocsiENE
= 2 Ethemnet
AP 1769-L32E Etherriet Port LocalENS
f] ETHERNET-MODULE OCD
1 CompactBus Local

General | Connection | RSNetwor | Module Info | Port Configuration | Port Diagnastics |

Type: 1769-L32E Ethemet Port 10/100 Mbps Ethermet Port on CompactLoge5332E
Vendor: Allen-Bradley
Parent: Controller

Hame: LocsE B

o 8 . 0
Disseriion IP Address: | 192 . 1B 100
" Host Name:

Sigt T = MaorRevision: [15

Addiess / Host Name

Statue: Offine Ok | Cancel g | Hep

= Control..

2E Ethernet Port

General* | Connection RSNetWon® |Module Info | Part Configuration | Port Diagnostics |

enel

EthetNetAP file [ enet) |ukumer|l= und EinstellungegiAdministrator\D esktop\ERERES
Found i c:hdokumente und einstellungen’ administrator\desktop

Launch RSNefwom for EtherNet/IP

é‘? @ View and edit the EtheNet/IP network.
€ Audit the EtherNet/IP network

RSNetworx for EtheiNet/IP cannot be launched until pending edits are applied.

Status: Dffine 0K | Concel | Apy | Heb
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Select the network in the 1/O Configuration and add New Module.
¥ RSLogix 5000 - OCD_ENCODER2 [1769-L32E]
File Edit View Search Logic Communications Tools Window Help

al=dl =
Offline
o otcer

Mo Edits

=] 5l5lR[E V| @

A Path [ <none>

il i

s A Bit A Timef(Couriter

=4 Controller OCD_ENCODER2
i Cantroller Tags
(5 Controller Fault Handler

[+ C!: MainProgram
(23 Unscheduled Programs
=2 Mation Groups
i (23 Ungrouped Axes
{2 Trends
=15 Data Types
[, User Defined
) Cjg strings
) g Predefined
. mModule-Defined
=-£5 1/o Configuration
= FI Backplane, CompactLogix System
1769-.32E OCD_ENCODER2
= 4 1769-L32E Ethernet Port LocalENS

JCreate a module

For using a Generic Device select the Generic Ethernet Module. Some PLC’s support Encoder
Devices too. Please check that the matching EDS file complies to the configuration of the en-
coder. The device type is programmable.

N

B Select Module

dule IDescription [vendor ]

L. 1768-L35E Etherne.. 10/100 Mbps Ethernet Port on CompactLogix5335E Allen-Bradley ~
1788-EN2DNJA 1788 Ethernet to DeviceNet Linking Device Allen-Bradley | x
- 1788-ENBT/A 1788 10/100 Mbps Ethernet Brdge, Twisted-Par Media  Allen-Bradiey 5
- 1788-EWEB/A 1788 10/100 Mbps Ethernet Brdge w/Enhanced Web Serv.. Allen-Bradiey 5
- 17S4-AENT/A 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media ~ Allen-Bradley 9
- Drivelogix5730 Eth... 10/100 Mbps Ethernet Port on DriveLogix5730 Allen-Bradiey s
. ETHERNET-BRIDGE = Generic EtherNet/IP CIP Bridge Allen-Bradiey é
[ ETHERNET-MODULE Generic Ethernet Module Allen-Bradley g
EtherNet/IP SoftLogix5800 EtherNet/IP §
' PH-PSSCENAJA Ethernet Adapter, Twisted-Pair Media a

[#-Drives

[#-HMI o=
v :
Ll | | g
z
Find Add Favaiite 5
a

etz By Vendor Favores |
ok | Coneel | Heb |
|
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ADSOlUte value rotary encoder wi

Set the Connection Parameters according the following figure.
Module Properties: LocalENB (ETHERNET-MODULE 1.1)

General® | Connesion | Moddde Info |

Type: ETHERNE T-MODULE Generic Ethemnet Module
Vendor: AlenBradey

Paient LocalENB

Neme:  [oco Fritlaniiblant, :
| Instance:  Size:

o | e [ = oo

e | owe  [1os

! Ilnput Dato - DINT - Aun/Pragran 'l N

sl Configuration: |1l)ﬁ !12 3. (5-bit)
Status Input: [— |_

ro‘|pga¢m;|192 169 0 . 262
Status utpot: l

[ ok | conest | sy | Hep |

DW‘

" HostName: |

Statuz: Offine

Set the cycle time.

a2 ENCODER [1769-L32E]*
Fle Edt Yew Search logic Commumications Tods Window Help

Bl = &8 ol -] Eleeleel [Be (IR @la]

Offline 1. I RUN Path: [<rone =k
Na Forces b | F ok 1
e ﬂ I BaT
LI EE g

= {3 Contreller OCD_ENCODER

- [B controller Tags

- [ Controller Fault Handler
*. [ Power-ip Handler

£ & Tasks

=48 MainTask

. 3 B MainProgram

*. [ Unscheduled Programs
= £ Motion Groups

.- [ Ungrouped Axes

I 5 Data Types
- [ User-Defined
i g Strings
i [ Predefined
1 59 Module-Defined
-5 1/0 Configuration
= Backplane, Compactlogix System
ff1 17651328 OCD_ENCODER
i 17651328 Ethemet Port LocalENS
-2 Ethernet
P 1759-L32E Ethernet Port LocalEN3
“MODLLE ©CD
{0 CompactBus Local

B Module Properties: LocalENB (ETHERNET-MODULE 1.1)

General  Connection | Modue Info |

Fisquested Packet Interval (RF1) 10.0-ms (1.0 32000ms)
I Inbibit Madule
I~ Major Fault On Controller | Connection Faiks While in Flun Mode

I~ Use Sehedied &

~ Module Faul

Status: Dfffine: oK i Cancel

Ready
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Absolute value rotary encoder wit

Installation

To read or write data use Logic - Monitor Tags

2 RSLogix 5000 - OCD_ENCODER [1769-L32E]*

Flc B EYew! feach LogkGpmricnton Tols Yo XSk R — E——
eI | — e
Offline 1. I RUN S Patte [crone
Mo Forces | 'E E:T ’ =
Mofde &g 14 ‘
=|-£5] Controlier OCD_ENCODER
‘:I]'\B'JHEI Tags
g Caniler o Harcer Scope: | § OCD_ENCODEF »| _ Show. | Showal
-l EowerLip Hander | IMeme  fveue  €[FoweMask  €[Sule | Data Type [De=
2 ?%’:ﬂm Tl =3 ABETHERNET_..
5088, Maieproiran I Loeo) Hex SINTI400] |
(33 Unschedued Programs {eaal {aai) AB:ETHERNET ..
= £ Motion Groups feeel) {«x+] Decimal [DINT[2] |
(33 Ungrouped Axes | +Ocolpadn a Decmal DINT |
|- Trencs 4 01 Datd1] | 0 Decinal DINT \
= &5 Data Types s = == e
g User Defined
= [ strings
# [ Predefined
(i Module-Defined
=3 1/O Configuration
= i Backplane, CompactLogix System
9 1769432 OCD_ENCODER
[= 4 1769-32E Ethernet Port LocalEN
: £ Ethemet
A 1760132 Ethernet Port LocaENB
§ ETHERNET-MODULE OCD
0 CompactBus Local
L[> N\Monitor Tags (EdilTags /4| | _l_I
ntroller Tags - CompactLogix_L32| i Am_)g
Scope: | f CompactLogix_L vl Show... | Show Al
Narme 2 [Value €| Force Mask € | Style | Data Type| Deserip =]
[=-0CD:C.Data e} {...}|Hex |SINT[400]
» [+-0CD:C.Data[0] 16400 Hex |SINT |Direction Counting Toggle - J
[+-0CD:C.Data[1] 16401 Hex |SINT Scaling Function Control
[+-0CD:CDatal2] 16400 Hex |SINT easuring Units per Spanbyte 0 [LSB)
[+-0CD:C.Data[3] 16420 Hex | SINT Measuring Units per Span byte 1
[+-0CD:C.Datal4] 16400 Hex |SINT Measuring Units per Span byte 2 <
[+-0CD:C.Data5] 16400 Hex |SINT Measuring Units per Span byte 3 [MSE) 2
&
[+-0CD:C.Data[B] 16400 Hex |SINT Total Measuring byte 0 [L5B) 5
[#-0CD:C.Data[7] 16420 Hex [SINT Total Measuring byte 1 g_
S
[+-0CD:C.Data[8] 16400 Hex [SINT Total Measuring byte 2 é
[+-0CD:C.Data[d] 16400 Hex  [SINT Total Measuring byte 3 [MSE] g
[+-0CD:C.Data[10] 16404 Hex |SINT Velocity 0 (LSE) g
[+-0CD:C.Data[11] 1641F Hex |SINT Velocity 1 [MSB)
HOCDCDA(12] | 16400 Hex |SINT §
[+-0CD:C.Data[13] 16#00 Hex |SINT 5
[#-0CD:C.Data[14] 16§00 Hex |SINT E
[+-DCD:C.Data15] 16400 Hex |SINT =
[+-DCD:C.Data[16] 16§00 Hex |SINT
[+-DCD:C.Data[17] 16400 Hex |SINT ~
[+-0CD:C.Data[18] 16400 Hex |SINT i
[+-0CD:C.Data[19] 16400 Hex |SINT g
[+-0CD:C.Data[20] 16§00 Hex |SINT 5:
[+-0CD:C.Data[21] 16#00 Hex |SINT %
s
[+ 0CD:C Data[22] 16§00 Hex |SINT 8
e ArRLe Ao raaL m T = s
4I>|\MonilorTagaﬂEdnTags g [ > % s
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Installation

If the value is 00 then the standard configuration will be used
If the Paramter are out of range the maximum value of the encoder will be used as parameter

To change parameters open Communication Who Active, Go Offline, File Save , select con-
troller,

Download , Run
These parameter can set by a standard EtherNet/IP scanner tool too.

Who Active

¥ Autobrowss

E Workstation, CJA-LAPTOP-2400
# & Linx Gateways, Ethernet
- ﬁg OCD_NET, Eﬁ‘lernet

Go Online l

Upload...

Download
Update Eimware...
»" 1_92 ‘E.'sa 0. 252, OCD-ENCODER, OCD-ENCODER &J

Help

] i} |

Path: OCD_MET\132.168.0.100\B ackplane\D Set Project Path

Path in Project: <none>

|

\# Fie Edt Vew Search jc Communcatons Toos \Window Heb
EIEE — T
[ — =&
NaForese ==
NoEdts X | (4 ﬂ
= T
= 11 Conrelir OCD_ENCODER Seops: Mntnﬁswmngpﬂ Shaw. STRING, ALARM, 415 CONSUMED, 425 _GENERIC, 445 _GENERIC_DRAIVE, 445 SERVO, AIS_SEAYO_DRANE, &1
(3 cantroles Tacs Hame Was ~[FocaMuk ¢Syl [uaame [Ueseiptin i‘
L3 Controler Faut Hardler = TR Tt
[ PowerLip Fandler ==
=) Tamke t0.4 [ ) He=
= wainTask 1e400 Hex SIHT Direct Counting Togal:
% (2B MavProgram 16801 Hex ST Seding Funciion Contral
(3 tracheduled Progioms 1et0 Hz ST Mgaurrg Ui per Span Ete 0
3 -q&mm Wi 16800 s SHT Measurie Uil o Span Bls 1
o Tr;:'l" i nidar tesic He ST Measurig CpanBye2
- £ Data Types 16400 Het (SINT Measurrg Unil per Gpan Byte 3
g Usersfned 18400 Hex (8T Tolal bs=s g Range in il easuing unis Bye 0
= suings 16400 Ha T Total Mazsiring Range i Meaewing unks Syte |
o r’:‘i WE:::“"—‘hd 16820 Has SiHT Tolel Messuaivs Flenge in Measuing unks Sste 2
i gﬁ';;‘ﬁgu:w 18500 How [3INT ToilHess g Sange inhlearaing s Byred |
= £l 8acioiane, CompaciLagiv System 4> P\ Moritor Tags AEditTags .l i
0 17813 oo enceoen —— = —
S project_ssved suzoess: v 4]
2 ’_;gf?;”“‘ e aing toroloay te Erherliot TP orojct file CiMokuncuss uad Binstellunses\iduinistrater Deskton Sthes
e Ihrmay erging moduls at IF address 192 168 01000 IocalEHE
- 17694 32F Ethernet Port LocalENS erging remsining topology and commec hlms to Eth=rMet/IE project fils C:uDOKUMENTE UND EINSTELLUNGEN-A
B ETHERNETMOGULE 50D crging chessiz at_ IP =ddrms 132.280.0.100. TocalEND
mcnmmml erging woduls at IF =5 192 188 0100 elot 0 0D ENCODER
erging moduls a2t IP add!'s;s ]‘12 159 a t 3
Herqins module ot IF address 192.168.0.252; CCD
Herging commection Standal
Camplete — 0 ervoris). 0 varninals)
sl i 3 L L1y emors CSeRTor Resis e 7 141 on
Fronct fie saved. ]
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ncoder with Ethernet/IP
Installation

. Absolute value rotary

7.2 Schneider configuration tools

In the software tool Unity it is possible to configure the parameters of the encoders. EDS file help
to change the parameters on an easy way. Select the EtherNet/IP module and start the Ether-
Net/IP configuration tool.

b Unity Pro XL : ocd®
Fie (Bt visas Servine Jools Ul L Dekug) Wifiee telp

ae@z||=:vos[vear||s| s @ant||chne e mE|Y
= am=|a-

g Sruchuralvien: £3,0.2.: TSXETC100

£, Project PREMILIM ETHERKET /IP MODLLE
o % E:.r.g....y-..
& O inBus
S s e
o (F) TS PSY 2600 Froga
Bl O(1} § TS5 PST 56
! W sk a B e T (R
V-]
&, Loop L rpes Dupues
TR by 1 i 200
o, TePmiPort e ncen e,
oo @, Ethernst
B2 TREC 100
3
vt
(14, Derived Data Types
[, Derived FB Types
L, Voriohles & Pl instonces
i, Elementzry varasies
(B, Detlved variahis
T Derived Variables
o, Slemsntary Fe Irezanes
i Dierived FB Tnstances.
oy reen
-3 Communication o
i - oz texer |

i

{1 Configusation

Marsee: i Marsite [

Lpdate applezion

&

&

[T T Build £ Trpotiepat amr eros Seachieplas=

Feady MR rode SFFLTE Iz ona | | [

In the first time it is necessary to install the EDSFile with the wizard.

¥ Exhertie1/IP Configuration, Tool

Managament

T32E-16CFEMLZ
=4 Descrpton ¢ 000 Rewision 5.1
=2 Configura]

= Modus

Ao

2|8l 2s
=B Device Librar

B corerceg
B edvanced
[ cereri £l
Local Ethe
=)g] Etherhiet]
g Rocks
[+ 5 R
o R
o] Ree
1 o Reched
+ ¢ schne

B @ A

B DevicaLibia

This V/izard alows dou to add EDS files

Document No. DOCT-2115A

Part No. xoooxx

Abbrechen Hilie

< lrich

Fiste § Tirue e
11[13j08 11:47:25 TITOETerT T T e &=
8 T — | &l
g Output Message View
= | Hoiigeistion Aeatfeiis | Communisstion Mode: Oifine EA
——

Date of issue: 241" January 2012

32 2 PEPPERL+FUCHS

SENSING YOUR NEEDS



Installation

Select the EDS-File, available on our web side, and follow the wizard to the end.

EDS Management

B

EDS Management

EtherNet/IP-> EtherNet/IP>>

- Selec! the Location of the EDS File[s]:

ProductName | Stahs | Maior Revizion | Minor Revision | Vendor b
-/ OCD-ENCODER  Conectly added 1 7 FRABA Posital B
& Ak Filfs)
" Add allthe EDS from the Director I~ Lonkin Subfolisrs
Disaty o Fle N
D:\WORK\AT D\Development\Projects:Profinet Fimware\ENCODER_ER TEC200_POSD
The EDS files sable in EIF-CT are registered inthe EDS base, Select the lazation of the fie(s) T3 i | 3l
i click on Mest buttor fo inseit the EDS files in the base. —_———— =
‘Lm o the s added in the base. Clck on Hest to complete e addon. oo

<zuiick | welers ‘bbrachen | Hite | <zuiick [ weters | Abbrechen | Hire |

Select the encoder in the Device Library and Insert in Configuration (menu opens on right button
click of the mouse).

@ FthertNet/IP Configuration Tool
Bie Desuiption Library Webwork Devices [tems Help

B so@ 2| Bl BlE el als] ¥
7 =7 Module ocd: Auko L0/100 M - IN ZMW100 - OUT %MWZ00
hny er 4 TCPjIP: Static - D00,000.000.000
e}ﬂemjc + ° [000] Local Ethermet/Ip slave
@ [003] 100.000,000.156 DEVICE_D 1732E-16CFGMIZ
[004] 010,000.000.157 DEVICE_E 7000 Revision 5.1

=%y Description (ocd) =
= 8 Configuration
= B Module 1: 000.000.000,000
0" Channel 0 (ETC (Premium)): Etherhet /IP

88| Bls]8s| [emomes
?‘ﬁusmubrary -

B GenericEDs 14
B Advanced Generic EDS g

g Generic EDS for Explicit Messaging

Local Ethernet{IP slave

EtherNet/IP Devices el
= & FRABA Posital GmbH
= & Encoder
a8

& 8 Rocknel | & add Ins

¥ ¢ Rockwell & & pelete Bion

14 &) Rockwell &

= & rocknel ay B sort..

o B e,
0
= E Device Libraty E -»
&
5 — | B properties Space
g Date [ Time | Level | Event fad
s 11/19/08 1135117 Information Adding filz{s) compiete oo
z & {if >
H pipe———— - ]
2 @ Output Message View
5
3 =
8 IF!oady
X
]
]
]
z
=
&
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Absolute value rotary encoder with Ethernet/IP

Installation

Set the IP-Adress of the encoder in the General-Tab. In Tab Connections under Configuration
Setting is it possible to change the parameters in the offline state. The PLC will send this param-

eters to the encoder during the start up phase.

00D EMCOOZR

Grvwal | Cormecons | Orien Frusmsir: | Prm Coetisarion | E05 e |
Dsdea Dnignation

Devise Nava:  [OD

Hurtn [ =] T Lk Pieaswae

- Hetrmnl. Fropestiss

[ Wakm
160.166.000 1 £5.

Tk Jluad

o IR et

= Erudin DHCP FALSE

lr'lﬁhn ol e potre: deme.

Ping Floult

il

_ ok | g | e |

LD ENEDER

il Currectins | et Pacseratars | Part Crcheation | 1115 Fia |
Curfigu Cirpaione : : i
= | OGDEE Tlams [vaka  [ur..]
= 40 TuechistusDharact Frooded |y Guouy Specilied
Gansisl = Veluck Famal ™I
e - i gl TS 51
- ‘ o Sy nE S
- g Fuscion Cortol FALSE
= Dimesion Counting Toggle FaLsE
£ ! EgLY &
o Plsririn
I i U

In Tab Online Parameters can be changed or read out all parameters. There can set i.e. the pre-
set value. Change all parameters, push the Synchronize button and Send Values to the device.

DLD- [NCODIR x

Gieneal | Conmectrons i Fasametess | Mok Informabors | Pot Cortguastion | EDS Fi |

county per 58

Synchronize Action

A betd e vishse focem device i cllenent hiom ERPCT vabos,
‘What wodd o ke b do

 Send ekt [EIPLT to Dovice]
™ Hecerve Viahas Devce o EIPLT]

N | Ve | et [

= Measuring Link Par Span B Staps

= Totd Measuing lange inMeannng Units 3055431 Steps Sypehiore |
Potition Sarcor Vahue (] Siept
Viekocity value: (] heps per 1ect

= Presst 100 v Gt Vishaat hiom EDS |

¢ o S
 Descipion k
_Beos | ten | @ | gecd |t |
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8.2

FAQ

Problem:

IP Address unknown and BOOTP/DHCP deactivated

Solution:

Use a Ethernet “sniffer” (i.e. http://www.wireshark.org) or

Problem:

Replace a rotary encoder in the machine and the controller cannot start the application.
Additional the Stat LED is flashing with 2 Hz

Solution:

Start the BOOTP/DHCP server to set the IP-Address. See chapter 7.1

Glossar

Term Explanation

10Base-T Transmission line with 10 Mbit data transmission rate

100Base-T Transmission line with 100 Mbit data transmission rate

Baudrate Transmission rate; it display the transmission bits per second

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

Binary Nurmeric system with value O or 1.

BootP A UDP network protocol used by a network client to obtain its |P address automatically

CAT5 Terminations for fransmission rates up to 100 Mbit

CIP Control and Information Protocol

DHCP Dynamic Host Configuration Protocol is a protocol used by networked devices (clients) to obtain
the parameters necessary for operation in an Intemet Protocol network. This protocol reduces sys-
temadministration workload, allowing devices to be added to the network with little or no manual
configuration.

EIP EtheNev/IP

EMC Electromagnetic compatibility, there are rules to verifying devices.

ENIP EtherNetAP

Ethernet Ethernet is a computer network technology based on frames.

Explicit Messages | Communication between i.e. aEthemet scanner and encoder

Fast Ethernet Transmission technology with 100 Mbit transmission rate

Hash Internal memory, saved data will be available after power down

Implicit Messaging | 1O Connection: communication between controller and device

IP-Address Allow a logic addressing from computer in a network

IP-Protocol The Internet Protocol is widespread in computer networks. It is the implementation of the intemet
layer of the TCP/IP-model

MAC Address World wide explicit address of a device.
The encoder use three MAC Adresses: one for internal interface and two for the ports

Mbit Transmission rate or baud rate, million bits per second

OCD Acronym: O PTOCODE, name of an encoder series manufactured by FRABA POSITAL

OSl-Model The O pen System Interconnection reference model is a open layer model for the organization of a
communication.

Scanrer Programto send Explicit Messages to the encoder

Switch Aswitchis an electronic device to connect computers e.g. network segments in a local network.
Unlike a hub, a switch uses stacks to avoid network callisions

TCP The Transmission Control Protocol is a connection orientated transmission protocol, in a network.

UDP User Datagram  rotocol is utilized to send data that does not need to be transferred in a reliable

way.
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