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1 ABOUT THIS DOCUMENT

1 About this document

Please read this chapter carefully before working with this documentation and the
AFS60/AFM60 EtherNet/IP Absolute Encoder.

1.1 Function of this document

These operating instructions are designed to address the technical personnel of the
machine manufacturer or the machine operator in regards to correct configuration,
electrical installation, commissioning, operation and maintenance of the
AFS60/AFM60 EtherNet/IP Absolute Encoder.

1.2 Target group

The operating instructions are addressed at the planners, developers and operators of
systems in which one or more AFS60/AFM60 EtherNet/IP Absolute Encoders are to be
integrated. They also address people who initialize the use of the

AFS60/AFM60 EtherNet/IP or who are in charge of servicing and maintaining the
device.

These instructions are written for trained persons who are responsible for the instal-
lation, mounting and operation of the AFS60/AFM60 EtherNet/IP in an industrial
environment.

1.3 Information depth

These operating instructions contain information on the AFS60/AFM60 EtherNet/IP
Absolute Encoder on the following subjects:

. product features o fault diagnosis and troubleshooting
. electrical installation o conformity
o commissioning and configuration

These operating instructions do not contain any information on the mounting of the
AFS60/AFM60 EtherNet/IP. You will find this information in the mounting instructions
included with the device.

They also do not contain any information on technical specifications, dimensional
drawings, ordering information or accessories. You will find this information in the data
sheet for the AFS60/AFM60 EtherNet/IP.

Planning and using measurement systems such as the AFS60/AFM60 EtherNet/IP also
requires specific technical skills beyond the information in the operating instructions
and mounting instructions. The information required to acquire these specific skills is
not contained in this document.

When operating the AFS60/AFM60 EtherNet/IP, the national, local and statutory rules
and regulations must be observed.

Further information

6 OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP 8014213/YFU7/2015-08-03 | SICK
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ABOUT THIS DOCUMENT 1

1.4 Scope

15

CIP
CMR
CNR_D

CNR_N

CPR
DHCP
DLR
EADK

EDS
EEPROM
FPGA

I/0

IP in EtherNet/IP
IP in TCP/IP
MAC

ODVA

PLC

TCP

UDP
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NOTE

These operating instructions apply to the AFS60/AFM60 EtherNet/IP Absolute Encoder
with the following type codes:

o Singleturn encoder = AFS60A-xxIx262144
. Multiturn encoder = AFMB0A-xxIx018x12

Abbreviations used

Common Industrial Protocol
Counts per Measuring Range

Customized Number of Revolutions, Divisor = divisor of the customized number of
revolutions

Customized Number of Revolutions, Nominator = dominator of the customized number
of revolutions

Counts Per Revolution
Dynamic Host Control Protocol
Device Level Ring

EtherNet/IP adapter developers kit = development environment for EtherNet/IP
devices

Electronic Data Sheet
Electrically Erasable Programmable Read-only Memory

Field Programmable Gate Array = electronic component that can be programmed to
provide an application-specific circuit

Input and Output Data (from the point of view of the master)
Industrial Protocol

Internet Protocol

Media Access Control

Open DeviceNet Vendor Association

Programmable Logic Controller

Transmission Control Protocol

User Datagram Protocol = connectionless network protocol

OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP 7
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1 ABOUT THIS DOCUMENT

1.6 Symbols used

@ NOTE

Refer to notes for special features of the device.

@®,°8;, 0 LED symbols describe the state of a diagnostics LED. Examples:
@® The LED is illuminated constantly.
®- The LED is flashing.
O The LED is off.

> Take action ... Instructions for taking action are shown by an arrow. Read carefully and follow the
instructions for action.

WARNING
Warning!

A warning indicates an actual or potential risk or health hazard. They are designed to
help you to prevent accidents.

Read carefully and follow the warning notices.

8 OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP 8014213/YFU7/2015-08-03 | SICK
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ON SAFETY 2

2 On safety

This chapter deals with your own safety and the safety of the equipment operators.

»  Please read this chapter carefully before working with the
AFS60/AFM60 EtherNet/IP or with the machine or system in which the
AFS60/AFM60 EtherNet/IP is used.

21 Authorised personnel

The AFS60/AFM60 EtherNet/IP Absolute Encoder must only be installed, commis-
sioned and serviced by authorized personnel.

NOTE

Repairs to the AFS60/AFMG0 EtherNet/IP are only allowed to be undertaken by trained
and authorized service personnel from SICK STEGMANN GmbH.

The following qualifications are necessary for the various tasks:

Activity Qualification
Mounting . Basic technical training
. Knowledge of the current safety regulations in the
workplace
Electrical installation and 3 Practical electrical training
replacement . Knowledge of current electrical safety regulations

. Knowledge on the use and operation of devices in the
related application (e.g. industrial robots, storage and
conveyor technology)

Commissioning, operation . Knowledge on the current safety regulations and the use

and configuration and operation of devices in the related application

. Knowledge of automation systems (e.g. Rockwell
ControlLogix Controller)

. Knowledge of EtherNet/IP

. Knowledge of the usage of automation software (e.g.
Rockwell RSLogix)

Table 1: Authorised personnel

2.2 Correct use

8014213/YFU7/2015-08-03 | SICK

The AFS60/AFMG0 EtherNet/IP Absolute Encoder is a measuring device that is manu-
factured in accordance with recognized industrial regulations and meets the quality
requirements as per ISO 9001:2008 as well as those of an environment management
system as per ISO 14001:20009.

An encoder is a device for mounting that cannot be used independent of its foreseen
function. For this reason an encoder is not equipped with immediate safe devices.

Considerations for the safety of personnel and systems must be provided by the con-
structor of the system as per statutory regulations.

Due to its design, the AFS60/AFM60 EtherNet/IP can only be operated within an
EtherNet/IP network. It is necessary to comply with the EtherNet/IP specifications and
guidelines for setting up an EtherNet/IP network.

In case of any other usage or modifications to the AFS60/AFM60 EtherNet/IP, e.g.
opening the housing during mounting and electrical installation, or in case of modifica-
tions to the SICK software, any claims against SICK STEGMANN GmbH under warranty
will be rendered void.

OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP 9
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2 ON SAFETY

2.3 General safety notes and protective measures

A\

WARNING
Please observe the following procedures in order to ensure the correct and safe use
of the AFS60/AFMG60 EtherNet/IP!

The encoder is to be installed and maintained by trained and qualified personnel with
knowledge of electronics, precision mechanics and control system programming, It is
necessary to comply with the related standards covering the technical safety stipula-

tions.

The safety regulations are to be met by all persons who are installing, operating or
maintaining the devices:

The operating instructions must always be available and must always be followed.
Unqualified personnel are not allowed to be present in the vicinity of the system
during installation and maintenance.

The system is to be installed in accordance with all applicable safety regulations
and the mounting instructions.

All work safety regulations of the applicable countries are to be followed during
installation.

Failure to follow all applicable health and safety regulations may result in injury or
damage to the system.

The current and voltage sources in the encoder are designed in accordance with
all applicable technical regulations.

24 Environmental protection

Please note the following information on disposal.

Assembly Material Disposal
Packaging Cardboard Waste paper
Shaft Stainless steel Scrap metal
Flange Aluminium Scrap metal
Housing Aluminium die cast Scrap metal

Electronic assemblies

Various

Electronic waste

Table 2: Disposal of the assemblies

10 OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP
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PRODUCT DESCRIPTION 3

3 Product description

This chapter provides information on the special features and properties of the
AFS60/AFM60 EtherNet/IP. Absolute Encoderlt describes the construction and the
operating principle of the device.

>  Please read this chapter before mounting, installing and commissioning the
device.

@ NOTE

SICK uses standard IP technology in its products. The focus is on the availability of the
products and services. SICK always assumes that the integrity and confidentiality of
data and the rights related to the usage of the aforementioned products will be ad-
dressed by the customer. In any case suitable security measures, e.g. network separa-
tion, firewalls, anti-virus protection, patch management etc. are always to be implemen-
ted by the customer to suit the situation.

31 Special features
o) -
° Q
o ©
Qo o
o S
E ()
= =
© 2
o =
£ )
Properties 0 =

Absolute Encoder in 60 mm design u u

Robust nickel coded disk for harsh environments u u

High precision and reliability u u

Large ball bearing spacing of 30 mm u u

High level of resistance to vibration u u

Optimal rotational accuracy u u

Compact design u u

Face mount flange, servo flange and blind hollow u u

shaft

18 bit singleturn resolution u u

(1 to 262,144 steps)

30 bit total resolution n

12 bit multiturn resolution u

(1 to 4,096 revolutions)

Round axis functionality u

EtherNet/IP interface (according to IEC 61784-1) u u

Supports the encoder profile 22h defined in the CIP u u

(Common Industrial Protocol)

Device Level Ring (DLR) u u

Table 3: Special features of the encoder variants
8014213/YFU7/2015-08-03 | SICK OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP 11
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3 PRODUCT DESCRIPTION

3.2

3.21

3.22

12

Operating principle of the encoder

The AFS60/AFMB0 EtherNet/IP acquires the position and velocity of rotating axes and
outputs the position in the form of a unique digital numeric value. Optical acquisition of
the rotary position value is from an internal coded disk.

The AFS60 EtherNet/IP is a singleturn encoder

Singleturn encoders are used if the absolute position of the shaft for one revolution is
required.

The AFM60 EtherNet/IP is a multiturn encoder

Multiturn encoders are used if more than one shaft revolution must be acquired
absolutely.

Scaleable resolution

The steps per revolution and the total resolution can be scaled and adapted to the
related application.

The steps per revolution can be scaled from 1 ... 262,144 as an integer. The total
resolution of the AFM60 EtherNet/IP must be 2" times the steps per revolution. This
restriction is not relevant if the round axis functionality is activated.

Preset function

The position value for an encoder can be set with the aid of a preset value. l.e. the
encoder can be set to any position within the measuring range. In this way, e.g., the
encoder’s zero position can be adjusted to the machine’s zero point.

® @

Actual position
value

ff

Offset Offset
Position value Position value after

after preset switching back on

Figure 1: Setting a preset value

@ = Setting a preset value
@ = On switching back on

On switching off the encoder, the offset, the delta between the real position value and
the value defined by the preset, is saved. On switching back on the new preset value is
formed from the new real position value and the offset. Even if the position of encoder
changes while it is switched off, this procedure ensures the correct position value is
still output.

OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP 8014213/YFU7/2015-08-03 | SICK

STEGMANN Subject to change without notice



PRODUCT DESCRIPTION 3

3.23 Round axis functionality

@

8014213/YFU7/2015-08-03 | SICK

The encoder supports the function for round axes. During this process, the steps per
revolution are set as a fraction (see section 3.6.10 on page 42). As a result, the total
resolution does not have to be configured to 2" times the steps per revolution and can
also be a decimal number (e.g. 12.5).

NOTE

The output position value is adjusted with the zero point correction, the code sequence
set and the gearbox parameters entered.

Example with transmission ratio

A rotary table for a filling system is to be controlled. The steps per revolution are pre-
defined by the number of filling stations. There are nine filling stations. For the precise
measurement of the distance between two filling stations, 1000 steps are required.

i — Rotary table with nine filling stations

O \ 125

Encoder

Figure 2: Example position measurement on a rotary table with transmission ratio

The number of revolutions is pre-defined by the transmission ratio = 12.5 of the rotary
table gearing.

The total resolution is then 9 x 1000 = 9000 steps, to be realized in 12.5 revolutions
of the encoder. This ratio cannot be realized via the steps per revolution and the total
resolution, as the total resolution is not 2" times the steps per revolution.

The application problem can be solved using the round axis functionality. Here the
steps per revolution are ignored. The total resolution as well as the nominator and
divisor for the number of revolutions are configured.

9000 steps are configured as the total resolution.

For the nominator for the number of revolutions 125 is configured, 10 as the divisor
(125/10 = 12.5).

After 12.5 revolutions (that is after one complete revolution of the rotary table) the
encoder reaches the total resolution of 9000.

OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP 13
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3 PRODUCT DESCRIPTION

3.3

3.31

14

Example without transmission ratio

Rotary table with nine filling stations

1000 steps

Encoder

Figure 3: Example position measurement on a rotary table without transmission ratio

The encoder is mounted directly on the rotary table. The transmission ratio is 1:1.

The rotary table has 9 filling stations. The encoder must be configured such that it
starts to count with O at one filling station and counts to 999 on moving to the next
filling station position.

1000 steps are configured as the total resolution.

For the nominator for the number of revolutions 1 is configured, 9 as the divisor
(X/9 revolutions = 1000).

After /9 revolutions of the encoder shaft there are 1000 steps, then the encoder starts
to count at O again.

Integration in EtherNet/IP

EtherNet/IP architecture

EtherNet/IP and therefore also the AFS60/AFM60 EtherNet/IP use Ethernet for the
transmission technology.

The network components are generally integrated into a star or line topology.

Switch

PLC

<o -
9) Afe

Encoder Encoder

Figure 4: Example of an EtherNet/IP network in a star topology.
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PRODUCT DESCRIPTION 3

The system can also be integrated in a Device Level Ring (DLR) in order to achieve a
higher reliability and less wiring effort.

PLC : {11!
== ' ==
R Ny
) fe
Encoder Encoder

Figure 5: Example of an EtherNet/IP network in a Device Level Ring

The AFS60/AFM60 EtherNet/IP supports Device Level Ring.

3.32 EtherNet/IP communication

8014213/YFU7/2015-08-03 | SICK

MAC address

Each AFS60/AFM60 EtherNet/IP has a factory-assigned worldwide unique MAC
address for device identification. It is used for the identification of the Ethernet node.
This 6 byte device identification can not be changed and comprises the following
components:

. 3 bytes manufacturer ID
o 3 bytes device ID

TCP/IP and UDP/IP
EtherNet/IP uses TCP/IP or UDP/IP for the communication.

For identification the IP address is required. A fixed address is assigned to the encoder
using the address switches or the address is obtained from a DHCP server.

If the IP address is configured fix, only the least significant byte can be configured.
192.168.1.xxx is preset permanently.

Additionally the subnet mask (default = 255.255.255.0) and if required a gateway
must be configured in the network.

For real-time communication between the controller and the encoder in EtherNet/IP
Implicit messaging is used. With implicit messaging, a connection is established bet-
ween two devices within the CIP to transfer, e.g., I/0 data such as position, velocity etc.
from the encoder to the controller (see also section 3.4.4 “Position Sensor Object” on
page 28). Implicit messaging uses UDP/IP via port 2222. As a result a fast data rate is
used.

Explicit messaging is used in EtherNet/IP for communication that does not need to
take place in real time. Explicit messaging uses TCP/IP, it is used e.g. to transfer para-
meters from the controller to the encoder (see also section 3.4.3 “Assembly Object” on
page 22).

OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP 15
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3 PRODUCT DESCRIPTION

Common Industrial Protocol (CIP)

EtherNet/IP uses the CIP on the process layer. Similarly as e.g. FTP is used for the
transfer of files, this protocol is used for process control.

FTP ( C| P ] HTTP Process layer

Explicit Messaging Implicit Messaging

P

Figure 6: CIP and other services

Communication layers

The AFS60/AFM60 EtherNet/IP meets the requirements of the EtherNet/IP protocol
according to IEC 61784-1 and those of the encoder profile 22h.

The encoder is an I/0 adapter in the EtherNet/IP. It receives and sends explicit mes-
sages and implicit messages either cyclic or on request (polled).

EtherNet/IP communication

EtherNet/IP is based on the standard Ethernet FRAME. This contains the Ethernet
header, the Ethernet data and the Ethernet trailer. The MAC addresses of the receiver
(destination address) and of the source (source address) are contained in the Ethernet
header.

Transmission sequence

Header ; Data Field . Trailer .

_ 46... 1500 Byte

»
L

Figure 7: Ethernet FRAME

16 OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP 8014213/YFU7/2015-08-03 | SICK
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PRODUCT DESCRIPTION 3

3.4

The Ethernet data field consists of several nested protocols:

. The IP datagram is transported in the user data of the Ethernet data field.

. The TCP segment or the UDP datagram are transported in the user data of the IP
datagram.

e  The CIP protocol is transported in the user data of the TCP segment or of the UDP
datagram.

—
y

CIP protocol

TCP segment or UDP datagram

Y

IP datagram

Figure 8: Ethernet data field

CIP object model

Class

Instance

Attribute

Service

8014213/YFU7/2015-08-03 | SICK
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EtherNet/IP uses a so-called object model for network communication wherein all
functions and data of a device are defined.

The most important terms are as follows:
A class contains related objects of a device, organized in instances.

An instance consists of different attributes that describe the properties of this instance.
Different instances of a class have the same services and the same attributes. They
can, however, have different attribute values.

The attributes represent the data a device provides over EtherNet/IP. These include the
current values of, for example, a configuration or an input. Typical attributes are confi-
guration or status information.

Services are used to access classes or the attributes of a class or to generate specific
events. These services execute defined actions such as the reading of attributes.

Class Instance Attribute Value
Code 23h 1h OAh 3FFFFFFFh
Designation Position Sensor | Class has one Current position | Example
Object instance value
Table 4: Example CIP object model
OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP 17
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341 Supported classes
The AFS60/AFM60 EtherNet/IP supports the following classes of the 22h encoder
profile:
v - ‘-\\ P AT ™~
{ \‘1 / \
| 48hQos || 47hDLR |
AN 4 N
\\\ // s - }/’,/ o
Vs X \——f el ™~
| 23h Position Sensor | N [ Othidentty )
/ / Y\ b
\\_\“ --/// \ .‘"‘ 02h "‘,‘I ‘/V R _ P
— . Message | —
\' | Router /
o N, /
g 04h Assembly _\‘ \\_\_7//'/ \ g
({ ) \J \ S FAh
O\ S/ L p ! ( o o
> S ./ F5h_~
i SN ./ Féh \,]
\ \L Network /
p ' 06h Connection Manager \‘\\
(/77NN )
) \t:'\::.*:”/i : —'// ) —_f,/f"."'-/
Figure 9: Supported classes
Class code Class Description Access | Instances
01h Identity Object | Includes all device specific data (e.g. | Get 1
ID, device type, device status etc.)
02h Message Includes all supported class codes of | Get 1
Router Object | the encoder and the maximum num-
ber of connections
04h Assembly Assembles the data of several ob- Get 7
Object jects to one single object. Supplies
(for example) the position value of
the encoder
06h Connection Includes connection specific attri- Get 1
Manager butes for triggering, transport,
Object connection type etc.
23h Position Includes all attributes for the pro- Set/Get 1
Sensor Object | gramming of the encoder parame-
ters such as the scaling
F4h Port Object Includes the available ports, port Get 1
name and node address
F5h TCP/IP Includes the attributes for TCP/IP Set/Get 1
Interface such as IP address, subnet mask
Object and gateway or acquisition of the
IP address via DHCP or hardware
switches
18 OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP 8014213/YFU7/2015-08-03 | SICK
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PRODUCT DESCRIPTION 3

Class code Class Description Access | Instances
F6h Ethernet link Includes connection specific Get 3
object attributes such as transmission
speed, interface status and the MAC
address
47h Device Level Includes status attributes and Get 1
Ring (DLR) configuration attributes of the DLR
Object protocol
48h Quality of Contains mechanisms for processing | Get 1
Service (QoS) data streams with different priorities
Object

Table 5: Supported classes

342 Identity Object

The device information and device parameters are opened via the instances.
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Figure 10: Connections for the Identity Object
Service code Service Description
01h Get_Attribute_All Returns the values of all attributes
OEh Get_Attribute_Single Returns the values of one attribute

Table 6: Class services of the Identity Object

8014213/YFU7/2015-08-03 | SICK OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP
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20

Attribute ID Access Description Data type Default value
1 Get Object revision index UINT 0001h
2 Get Highest instance number UINT 0001h
within this class
3 Get Number of object instances in | UINT 0001h
this class
Get Optional attribute list STRUCT -
Get Highest existing class attribute | UINT 0007h
ID
7 Get Highest implemented instance | UINT 0075h
attribute
Table 7: Class attributes of the Identity Object
@ NOTE
Class attribute 5 is not implemented.
Service code Service Description
01h Get_Attribute_All Returns the values of all attributes
OEh Get_Attribute_Single | Returns the values of one attribute
05h Reset Resets the device:
0 = The device is re-initialized (power on).
1 = The device is re-initialized (power on) and reset
to the factory settings.
Table 8: Instance Services of the Identity Object
Attribute | Access Name Description Data type | Default value
ID
01h Get Vendor ID | Manufacturer ID UINT 0328h
0328h = SICK
02h Get Device Device profile UINT 0022h
Type 22h = Encoder
03h Get Product Vendor specific product code | UINT
Code 03h = Singleturn
04h = Multiturn
04h Get Revision Contains the firmware revi- STRUCT
sion number in the format
XX.XX
Get Major First part of the revision UINT 01h
Revision number, e.g. 01
(depending on the release)
Get Minor Last part of the revision UINT 02h
Revision number, e.g. 02
(depending on the release)
05h Get Status Device status flags WORD See Table 10

OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP
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Attribute | Access Name Description Data type | Default value
ID
06h Get Serial Serial number in the format UDINT OE340001h
Number YY.WW.xxxx
Y = Year
W = Week
x = Sequential number
e. g. OE.34.0001
(depending on the release)
07h Get Product Product name Short_ AFXx60A-
Name String Eth/IP
68h Get Vendor Firmware version in the FPGA | UDINT 00010200h
(e.g. 1.2.0)

Table 9: Instance attributes of the Identity Object

Bit Name Description Default value
0 Owned 0 = No connection to the master 0
1 = Connection to the master established
1 - Reserved
2 Configured 0 = Device with standard configuration
1 = No standard configuration
3 - Reserved 0
4.7 Extended Device | Vendor specific status bits See Table 11
Status field
8 Minor 0 = No error 0
Recoverable
1 = Recoverable error (device not in error
Status
status)
9 Minor 0 = No error 0
Unrecoverable
1 = Recoverable error (device not in error
Status
status)
10 Major 0 = No serious error 0
Recoverable .
1 = Serious error that can be reset (device
Status ;
in error status)
11 Major 0 = No serious error 0
nrecoverabl
Unrecoverable 1 = Serious error that cannot be reset
Status S
(device in error status)
12 ..15 - Reserved 0000
Table 10: Bits of the instance attribute “Status”
8014213/YFU7/2015-08-03 | SICK OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP 21
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3.43

22

Possible combinations Description
Bit4..7
0000 Device in self test
0001 Firmware update in progress
0010 At least one connection error
0011 No 1/0 connection established
0100 Configuration in non-volatile memory (EEPROM) failed
0101 Serious error, bit 10 or bit 11 =1
0110 At least one connection in the “Run” operating mode
0111 At least one connection exists, all in “Idle” operating mode
1000 ...1111 Reserved

Table 11: Bits 4 to 7 of the instance attribute “Status”

Assembly Object

The Assembly Object allows assembling of data attributes of other objects in one single
object. The AFS60/AFM60 EtherNet/IP supports only static assemblies of attributes.
For this reason the number of instances is fixed.

Service code

Service

Description

O01h

Get_Attribute_All

Returns the values of all attributes

OEh

Get_Attribute_Single

Returns the values of one attribute

Table 12: Class services of the Assembly Object

instance attribute

Attribute ID Access Description Data type Default value

1 Get Object revision index UINT 0002h

2 Get Highest instance number UINT 006Ah
within this class

3 Get Number of object instances | UINT 0007h
in this class

6 Get Highest existing class UINT 0007h
attribute ID

7 Get Highest implemented UINT 0004h

Table 13: Class attributes of the Assembly Object

@ NOTE

Class attributes 4 and 5 are not implemented.

OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP
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@ NOTE

8014213/YFU7/2015-08-03 | SICK

The encoder supports only “Input” and “Listen Only” connections.

Service code Service Description
01h Get_Attribute_All Returns the values of all attributes
OEh Get_Attribute_Single Returns the values of one attribute
Table 14: Instance Services of the Assembly Object
Instance | Attribute Access Description Bits Bytes
ID
1 3 Get Position value 32 4
3 Get Position value 32 5
Warning and alarm flags 8
3 3 Get Position value 32 8
Velocity 32
4..5 - - - - -
100 3 Set/Get Configuration data 224 28
101 Get Error 32 8
Position value 32
102 3 Get Error 32 9
Position value 32
Warning and alarm flags 8
103 3 Set/Get Error 32 12
Position value 32
Velocity 32
101WS 3 Get Error 32 8
Position value 32
102WS 3 Get Error 32 9
Position value 32
Warning and alarm flags 8
103WS 3 Set/Get Error 32 12
Position value 32
Velocity 32
110 3 Set/Get Dummy instance for the configuration 0 0
data of a “Listen-only” connection

Table 15: Instance attributes of the Assembly Object

Instances 4 and 5 from the encoder profile 22h are not implemented.
The instances 100 to 110 are manufacturer-specific assemblies.

o If the instances 101, 102 and 103 are used, then configuration assembly 100 is
activated. If the instances 101WS, 102WS and 103WS are used, then configura-
tion assembly 100 is not activated.

STEGMANN Subject to change without notice
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1/0 Assembly

The 1/0 data are retrieved/output via instances.
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Figure 11: Connections for the /0 assembly

Bit 7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘Bito

Position value (least significant byte)

Position value

Position value

Position value (most significant byte)

Position value (least significant byte)

Position value

Position value

Position value (most significant byte)

‘ ‘ ‘ ‘ ‘ ‘ Warning ‘ Alarm

Position value (least significant byte)

Position value

Position value

Position value (most significant byte)

Velocity value (least significant byte)

Velocity value

Velocity value

Velocity value (most significant byte)

<
Instance | Byte
1 0
1
2
3
2 0
1
2
3
4
3 0
1
2
3
4
5
6
7
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Instance | Byte | Bit7 ‘ Bit 6 ‘ Bit 5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit 1 ‘ Bit O

101/ 0 Fault header (least significant byte, see Table 30 on page 103)
101WS

Fault header

Fault header

Fault header (most significant byte)

Position value (least significant byte)

Position value

Position value

Position value (most significant byte)

102/ Fault header (least significant byte)
102WS Fault header
Fault header
Fault header (most significant byte)
Position value (least significant byte)
Position value
Position value
Position value (most significant byte)
‘ ‘ ‘ ‘ ‘ ‘ Warning ‘ Alarm
103/ Fault header (least significant byte, see Table 30 on page 103)
103WS

Fault header

Fault header

Fault header (most significant byte)

Position value (least significant byte)

Position value

Position value

Position value (most significant byte)

Velocity value (least significant byte)

Ol N OO | D|W|IN|RP|O|lO|IN|[OO|O|AA[W|IN|RP|O|IN|O|O|B|IW|IN]|R

Velocity value

=
o

Velocity value

11 Velocity value (most significant byte)

Table 16: Data format of the attributes of the |/0 assembly
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Configuration Assembly

The encoder can be configured via the configuration assembly.

@‘
N/

— 02h o

Message
Router

23h Position Sensor

06h Connection Manager
<
Figure 12: Connections for the configuration assembly

@ NOTE

If you integrate the encoder as a generic module, then you can activate or not ac-
tivate the configuration assembly independent of the I/0 assembly instances.

. If you use the EDS file (electronic data sheet) for the encoder, then the configu-
ration assembly is activated or not activated depending on the I/0 assembly
instances:

o active with instances 101, 102 and 103
o  not active with instances 101WS, 102WS and 103WS

o If the configuration assembly is activated, then it is not allowed to be empty.
Otherwise in some circumstances the control system may output an error.
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Instance | Byte | Bit7 | Bite | Bit5 | Bita | Bit3 | Bit2 | Bit1 | Bito
100 0 Not used
1 Not used
2 Not used
3 Not used
4 Steps per revolution CPR (least significant byte)
5 CPR
6 CPR
7 CPR (most significant byte)
8 Total resolution CMR (least significant byte)
9 CMR
10 CMR
11 CMR (most significant byte)
12 Not used cw/
cew ¥
13 Not used scf?
14 Not used raf ¥
15 Not used
16 Nominator for the number of revolutions CNR_N (least significant byte)
17 CNR_N
18 CNR_N
19 CNR_N (most significant byte)
20 Divisor for the number of revolutions CNR_D (least significant byte)
21 CNR_D
22 CNR_D
23 CNR_D (most significant byte)
24 Velocity measuring unit (least significant byte)
25 Velocity measuring unit (most significant byte)
26 Not used
27 Not used

Table 17: Data format for the attributes for the configuration assembly

@ NOTE

e  The structure of the configuration assembly is fixed.

. During the initialization of the encoder, it reads the data from the control system.

. The “Heartbeat connection point” for PLC input connections, that is for the enco-
der output, must be set to 198 (see Figure 30 on page 54).

. The “Heartbeat connection point” for listen-only connections must be set to 199.

cw = clockwise.

ccw = counterclockwise.

scf = scaling function.

raf = round axis functionality.

8014213/YFU7/2015-08-03 | SICK
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344 Position Sensor Object

The Position Sensor Object contains all the attributes of the encoder. All parameters
can be retrieved or set using explicit messages.
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Figure 13: Connections for explicit messages to the Position Sensor Object
Service code Service Description
05h Reset Resets the encoder to the default factory settings
OEh Get_Attribute_Single Returns the values of one attribute
15h Restore Restores all parameters last saved in non-volatile
memory
16h Save Saves parameters in the non-volatile memory (see
section 3.6.1 on page 37)
Table 18: Class services of the Position Sensor Object
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Attribute ID Access Description Data type Default value

1 Get Object revision index UINT 0002h

2 Get Highest instance number UINT 0001h
within this class

3 Get Number of object instances | UINT 0001h
in this class

4 Get Optional attribute list STRUCT -

Get Optional services list STRUCT -

6 Get Highest existing class UINT 0064h
attribute ID

7 Get Highest implemented UINT -
instance attribute

100 Get Firmware version Array AFx_aa.bb.
dd.mm.yy

Table 19: Class attributes of the Position Sensor Object

Service code Service Description
OEh Get_Attribute_Single Returns the values of one attribute
10h Set_Attribute_Single Sets the value of an attribute

Table 20: Instance services of the Position Sensor Object

Attribute | Access | V/NV ¥ Name Description Data Min.
ID type Max.
(default value)
01h Get \ Number of | Number of attributes | UINT 0000h
Attributes | in this class FFFFh
02h Get \ Attribute List of the supported | Array of | -
List attributes Bytes
OAh Get \ Position Current position DINT -
Value value
Signed
OBh Get NV Position 01h =Singleturn UINT 0001h
Sensor 02h = Multiturn 0002h
Type (0002h)
OCh Set NV Direction Code sequence BOOL (0)

Counting | O = Clockwise
1 = Counterclockwise

0Dh Set NV Commis- Encoder self-test BOOL (0)
sioning 0 = Off
Diagnostic | 1 =0n

Control
OEh Set NV Scaling Scaling BOOL (0)
Function 0 = Off
Control 1=0n
OFh Set NV Position Format of the posi- ENG (1001h)
Format tion measurement UINT
1001h = Steps
4 V = volatile, NV = non-volatile.
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Attribute | Access | V/NV ¥ Name Description Data Min.
ID type Max.
(default value)
10h Set NV Counts Number of steps per | UDINT 00000001h
per Range | revolution (CPR) 00040000h
(00040000h)
11h Set NV Total Total resolution UDINT 00000001h
Measuring | (CMR) 40000000h
Range (4,096 x
attribute 10h)
12h Set NV Position Minimum resolution UDINT 00000001h
Measuring | (always 1) 00000001h
Increment
13h Set NV Preset Preset value DINT 00000000h
Value Attribute
11h -1
(00000000h)
15h Get NV Position Indicates whether Byte (00h)
Status the limit set by the
Register attributes 16h and
17h is dropped
below/exceeded.
Bit O = Out of range
Bit 1 = Over range
Bit 2 = Under range
Bit 3 ... 7 = Reserved
16h Set NV Position Lower limit for the DINT 00000000h
low limit position ® 3FFFFFFFh
(00000000h)
17h Set NV Position Upper limit for the DINT 00000000h
high limit | position ® 3FFFFFFFh
(3FFFFFFFh)
18h Get \ Velocity Current velocity. The | DINT 00000000h
Value format is defined by XXXXXXXXh ©
the attributes 19h
and 1Ah.
19h Set NV Velocity Velocity unit ENG (1FOFh)
Format 1F04h = counts/s UINT
1FO5h = counts/ms
1FOEh = turns/s
1FOFh = turns/min
1F10h =turns/h
1Ah Set NV Velocity Minimum resolution | DUINT (00000001h)
Resolution | of the velocity
measurement

Using the lower and upper limit for the position you can realize range monitoring. This is not an electronic cam.
The maximum velocity is dependent on the mechanical interface used, “solid shaft” or “blind hollow shaft” (see data sheet).
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Attribute | Access | V/NV ¥ Name Description Data Min.

ID type Max.
(default value)

1Bh Set NV Minimum | Lower/upper limit for | DINT (-12,000)

Velocity the velocity in

Setpoint | turns/min 7. If the
. velocity drops

ACh Set NV M?X'Tum below/exceeds this

veoclty value, the warning

DINT (+12,000)

setpoint | fas (attribute 2Fh) is
set.
1Dh Get \ Accelera- | Current acceleration. | DINT 00000000h
tion value | The format is defined FFFFFFFFh
by the attributes 1Eh
and 1Fh.
1Eh Set NV Accelera- | Acceleration unit ENG (0810h)
tion 0810h = counts/ms2 | UINT
format 0811h = counts/s2
0812h =turns/s2
0813h = rad/s2
1Fh Set NV Accelera- Minimum resolution DUINT (1)
tion of the acceleration
resolution | measurement
20h Set NV Minimum | Lower/upper limit for | DINT (CO000001h)
Accelera- | the acceleration in
tion counts/ms2 &, If the

Setpoint acceleration drops

. below/exceeds this
21h Set NV MaX|Imum value, the warning
f‘lg‘;e €3 | flag (attribute 2Fh) is

setpoint set.

DINT | (3FFFFFFFh)

29h Get \ Operating | Operating status of Byte
Status the encoder

Bit O: Direction
0 = Counting up
1 = Downward
counting

Bit 1: Scaling

0 = Off
1=0n

Bit 2 ... 4: Reserved

Bit 5: Diagnostics
on/off
0 = Off
1=0n

Bit 6, 7: Reserved

2Ah Get NV Physical Physical resolution UDINT (40000h)
Resolution | per revolution =
Span 18 bits

The unit changes with the velocity format (attribute ID 19h). The limits must then be converted correspondingly, e.g. 12,000 turns/min =
200 turns/s.

The unit changes with the acceleration format (attribute ID 1Eh). The limits must then be converted correspondingly, e.g. 2 counts/ms2 =
2,000,000 counts/s2.
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Attribute | Access | V/NV ¥ Name Description Data Min.
ID type Max.
(default value)
2Bh Get NV Physical Physical number of UINT (0001h)
Resolution | revolutions or
1 h
Number of | 0001h = Singleturn (1000h)
Span 1000h = Multiturn
2Ch Get \" Alarms Bit field with flags for | WORD -
alarms and errors
(see Table 31:
Alarms on page 104)
2Dh Get NV Supported | Supported alarms WORD 3003h
Alarms and errors
2Eh Get \ Alarm flag | O = No alarm/error BOOL -
1 = Alarm/error
2Fh Get \" Warnings | Bit field with flags for | WORD -
warnings (see
Table 32: Warnings
on page 105)
30h Get NV Supported | Supported warnings | WORD 67C3h
Warnings
31h Get \ Warning 0 = No warning BOOL -
Flag 1 = Warning
32h Get NV Operating | Saved operating time | UDINT 0
Time in0.1h=6min
33h Get NV Offset Offset value is calcu- | DINT 00000000h
Value lated on the initiali-
zation of the preset
function
64h Get \ Tempera- | Current temperature | INT FOB60h
ture Value | with £5 accuracy 2710h
-40to +100 °Cor
-40to +212 °F
65h Set NV Tempera- | Temperature unit ENG (1200h)
ture Value | 1200h = °C (Celsius) | UINT
Format 1201h = °F (Fahren-
heit)
66h Set NV Tempera- | Lowest resolution for | UDINT (00000064h)
ture the temperature
Resolution | (°C/100 or °F/100)
67h Set NV Minimum | Lower/upper limit for | INT FOB0h
Tempera- | the temperature in -
ture °c 9, (FOB0h =
Setpoint If the temperature -4,000)
68h |Set | NV Maximum | G oPs below/exceeds | -
Tempera- this value, the war- 5710h
EMPEra- | ning flag (attribute _
ture 2Fh) is set (2710h =
Setpoint ) +10,000)
or
(52D0h =
+21,200)

The unit changes with the temperature value format (attribute ID 65h). The limits must then be converted correspondingly.
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Attribute | Access | V/NV ¥ Name Description Data Min.
ID type Max.
(default value)
69h Get \ Fault See Table 30 on DWORD | (OO000000h)
header page 103
6Ah Set \ Special Bit field with flags for | DWORD | (00000500h)
Encoder special encoder
Function- | functions
alities
Bit O: Slave Sign of
Life (on/off)
Bit 1 ... 7: Not used
Bit 8 ... 15: Update
factor (2 ... 127)
Bit 16 ... 31: Not
used
6Bh Get NV Encoder Saved motion time in | UDINT -
Motion seconds (is in-
Time creased in case of
movement)
6Ch Get NV Encoder Saved operating time | UDINT -
Operating | in seconds (is in-
Time creased as soon as
the encoder is in
operation)
6Dh Get NV Max. Highest velocity that | UDINT -
velocity the encoder has
reached since start-
up 10)
6Eh Get NV Max. Highest acceleration | UDINT -
accelera- | that the encoder has
tion reached since start-
up 11)
6Fh Get NV Max. temp | Highest operating UDINT -4,000
temperature reached
in C°/100
70h Get NV Min. Lowest operating UDINT 10,000
Temp temperature reached
in C°/100
71h Get NV Number of | Number of times the | UDINT -
Start-ups encoder has been
commissioned
(powered on)
72h Get \ LED Actual internal LED UINT 200
Current current of the sensor 25,000
Value in pA (0)
73h Get NV Max. Maximum internal UINT 200
current LED current for the
value sensor in YA
74h Get NV Min. Minimum internal UINT 25,000
Current LED current in the
Value sensors in YA

10 The value is output in the format defined in attribute ID 19h.

1 The value is output in the format defined in attribute ID 1Eh.
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Attribute | Access | V/NV ¥ Name Description Data Min.
ID type Max.
(default value)
75h Get Vv Direction Number of changes UDINT 0
change in the direction of
counter rotation

(The counter incre-
ments if the encoder
changes direction of

rotation.)
76h Get \ Revolution | Number of clockwise | UDINT 0
counter starts (The counter is
forward increased if the en-
coder moves clock-
wise.)
77h Get Vv Revolution | Number of counter- UDINT 0
counter clockwise starts (The

backwards | counter is increased
if the encoder moves
counterclockwise.)

78h Get \ Power Current operating UINT 9,500
Supply voltage in mV 30,500
Voltage (24,000)
79h Get \ Max. Maximum operating | UINT 0
power voltage in V (is saved 33
supply in EEPROM) (0)
voltage
7Ah Get \ Preset Offset value calcula- | DINT (00000000)
Offset ted from the preset
Value value *?
7Dh Set NV Endless Activates round axis | BOOL (0)
Shaft functionality
Function-
ality 0 = Off
1=0n
7Eh Set NV Number of | Nominator for the UDINT 1
Revolu- number of 2,048
tions, revolutions (2,048)
Nominator
7Fh Set NV Number of | Divisor for the UDINT 1
Revolu- number of 65,535
tions, revolutions (1)
Divisor
80h Set NV Velocity Number of measured | UDINT 0
Filter values from which an 128
Integra- average value is (1)
tion Time | formed
81h Set NV Velocity Bandwidth of the low | UDINT 0
Filter pass filter in Hz 1000
i 1
Bandwidth 0 = Deactivated (100)
82h Set NV Accelera- | Number of measured | UDINT 0]
tion filter values from which an 128
integration | average value is (1)
time formed

12 With normal scaling = physical position; for round axis functionality = physical position + range offset.
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Attribute | Access | V/NV ¥ Name Description Data Min.
ID type Max.
(default value)
83h Set NV Accelera- Bandwidth of the low | UDINT 0
tion filter pass filter in Hz 1000
bandwidth 0 = Deactivated (100)
84h Set NV Velocity Hysteresis for the UDINT 0
Hysteresis | velocity limits (attri- 3FFFFFFF
butes 1Bh and 1Ch) (0)

The unit depends on
attribute ID 19h.

85h Set NV Accelera- | Hysteresis for the UDINT 0
tion acceleration limits 3FFFFFFF
hysteresis | (attributes 20h and (0)
21h)

The unit depends on
the attribute ID 1Eh.

86h Set \ Motion Limit for the motion UDINT 00000000h
time limit | time in seconds FFFFFFFFh
(630,720,000)
87h Set \ Power Limit for the opera- UDINT 00000000h
time limit | ting time in seconds FFFFFFFFh
(630,720,000)
88h Set \ Direction Limit for the number | UDINT 00000000h
changes of changes in the FFFFFFFFh
limit direction of rotation (1,000,000)
89h Set \ Starts in Limit for the number | UDINT 00000000h
cw limit of clockwise starts FFFFFFFFh
(1,000,000)
8Ah Set \ Starts in Limit for the number | UDINT 00000000h
ccw limit of counterclockwise FFFFFFFFh
starts (1,000,000)
8Bh Set \ Reset Resets bit 15 in the Byte (00h)
fault fault header (see
header Table 30 on
bit 15 page 103)

Table 21: Instance attributes of the Position Sensor Object

Filter for the velocity (attribute 80h and 81h) or the acceleration (attribute 82h
and 83h)

The filters are used to smooth the raw velocity and acceleration values.

@ NOTE

8014213/YFU7/2015-08-03 | SICK

The filters are applied in the following sequence:

. integration time filter for the velocity (80h) or acceleration (82h)
. low pass filter for the velocity (81h) or acceleration (83h)
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The filter with the attribute 80h forms an average value from the measured velocity
values. The filter with the attribute 82h forms an average value from the measured
acceleration values:

e  With a configured value of 1 the average value is formed from 2 measured values.
e  With a configured value of 128 the average value is formed from 129 measured
values.

The filter with the attribute 81h forms a low pass for the measured velocity values. The
filter with the attribute 83h forms a low pass for the measured acceleration values:

. From the factory this is configured to 100 Hz. l.e. only velocity and acceleration
values < 100 Hz are taken into account.

3.5 Integration and configuration options

The encoder can be integrated in EtherNet/IP in various ways and configured depen-
ding on the integration.

3.51 Integration in EtherNet/IP

The encoder can be integrated in EtherNet/IP:
o as Generic Modules (see section 5.4 on page 53):
You enter all module settings manually.
o with the aid of an EDS file (see section 5.5 on page 56):

The module settings for the encoder AFS60/AFM6B0 EtherNet/IP are already
predefined.

3.5.2 Configuration

The following options are available to configure the encoder:

o the configuration assembly
e the controller tags in the controller organizer
o the web server integrated in the encoder

Case 1: On integration as a generic module

If you have integrated the encoder as a generic module, then you can configure it
depending on the Connection Parameters entered.

. If the configuration assembly is activated in Connection Parameters, then you
must use the configuration assembly for configuration (see section 5.4.1 on
page 54).

In addition you can configure the parameters that are not contained in the confi-
guration assembly using the web server integrated in the encoder.

. If the configuration assembly is not activated in Connection Parameters, you can
use the web server to configure all parameters (see chapter 6 on page 87).

@ NOTE

If the configuration assembly is active, all the parameters entered there overwrite the
parameters that have been configured using the web server.
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Case 2: On integration with the aid of the EDS file

If you have integrated the encoder with the aid of the EDS file, then you can configure it
depending on the selected I/0 assembly instances (see Table 15 on page 23).

o If you use the instances 101, 102 or 103, then the configuration parameters can
be configured in the Controller Tags. In addition you can use the web server to
configure the parameters that are not contained in the configuration assembly.

. If you use the instances 101WS, 102WS or 103WS, then you can use the web
server to configure the parameters.

Case 3: On usage of the ladder routine for the configuration mapping

A ladder routine is available for mapping the configuration data for the
AFS60/AFMB0 EtherNet/IP (see section 5.6 on page 59).

If the ladder routine is used for mapping, and you use the instances 101WS, 102WS or
103WS (see Table 15 on page 23), then the encoder can be configured from the con-
trol system (in the Controller Tags) and also with the aid of the web server.

NOTE

In cases 1 and 2 the parameters are configured offline and written to the encoder and
activated on changing to the online mode.

If the ladder routine is used (case 3), then changes to the configuration are effective
immediately also in the online mode!

Parameter changes via the web server are applied immediately on the control system
side and displayed. Parameter changes via the control system are applied immediately.
However, to display them in the web browser you must refresh the related page.

WARNING
Before changing the configuration, check whether there is a hazard from the
machine or system in which the encoder is integrated!

The ladder routine offers the possibility to change the parameter data during operation,
i.e. while the control system is in the online mode.

The change to the configuration therefore has immediate effects on the data output
from the encoder. This change could cause an unexpected reaction that may resultin a
hazard for persons or damage to the system or other items.

3.6 Configurable functions

3.61 Saving configuration and resetting

8014213/YFU7/2015-08-03 | SICK

The configuration memory in the AFS60/AFM6G0 EtherNet/IP is divided into three. The
following table shows the functions of the memory types.

Memory type Function

Volatile memory During operation the encoder operates with the values in the
volatile memory. Modified parameters are initially written to the
volatile memory. These data are lost on switching off.

Non-volatile memory On switching on, the encoder loads the values from the non-
volatile memory into the volatile memory.

Default factory settings Contains the pre-set values from the factory.

Table 22: Configuration memory — functions of the different types of memory
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Parameterization

Volatile memory Non-volatile memory Saved default
factory setting
Save
11 _’ 1
LI I | ﬁ L I I ]
e Restore et

Acts on encoder T Reset + Data 01h

e

Figure 14: Configuration memory

Reset: Reset to the default factory settings

>  Setthe address switches to 888 (see Figure 18 on page 46).
>  Press the preset push-button for longer than 5 seconds.

Oor:

»  Use the class service Reset (service code 05h) in the Position Sensor Object (23h)
and set the data to O1h.

The parameters for the Position Sensor Object are reset to the factory settings.
Table 23 on page 39 shows which parameters are reset to which value.
Restore: Reset to the values in the non-volatile memory

Each time the encoder is switched on the values for the Position Sensor Object are
read from the non-volatile memory.

»  Use the class service Restore (service code 15h) in the Position Sensor Object if
you want to read the parameters from the non-volatile memory during operation.
The parameters that have been changed since switching on but not yet saved are
lost.

Save: Save parameters in the non-volatile memory
»  Use the class service Save (service code 16h) in the Position Sensor Object.

The parameters are saved in the non-volatile memory. Table 23 on page 39 shows
which parameters are saved.

Parameters that are saved or reset

Attribute ID in the Parameter Default factory setting
position sensor object
0OCh Code sequence cwW
OEh Scaling Off
10h Steps per revolution 262,144
11h Total resolution 1,073,741,824
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Attribute ID in the Parameter Default factory setting
position sensor object
13h Preset value 0]
16h Lower limit for the position 0
17h Upper limit for the position 1,073,741,823
19h Velocity unit Turns/min
1Bh Lower limit for the velocity -12,000
1Ch Upper limit for the velocity 12,000
1Eh Acceleration unit Counts/ms?
20h Lower limit for the acceleration -1,073,741,823
21h Upper limit for the acceleration 1,073,741,823
65h Temperature unit °C
7Dh Round axis functionality Off
7TEh Nominator for the number of revolutions 2,048
7Fh Divisor for the number of revolutions 1
80h Number of measured values from which 1
an average value is formed
81h Bandwidth of the low pass filter 100
82h Number of measured values from which 1
an average value is formed
83h Bandwidth of the low pass filter 100
84h Hysteresis for the velocity limits 0
85h Hysteresis for the acceleration limits 0
86h Limit for the motion time in seconds 630,720,000
87h Limit for the operating time in seconds 630,720,000
88h Limit for the number of changes in the 1,000,000
direction of rotation
89h Limit for the number of clockwise starts 1,000,000
8Ah Limit for the number of counterclockwise | 1,000,000
starts
Table 23: Parameters that are saved or reset
NOTE
The following parameters are not reset:
. motion time
. operating time
. lower limit for the temperature
. upper limit for the temperature
o maximum voltage supply
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3.6.2

3.6.3

3.64

3.6.5

3.6.6

40

IP address

For identification of the encoder in the EtherNet/IP, the IP address is required. This
address is obtained for the encoder from a DHCP server (see section 5.2.2 on page 48)
or a fixed address is set using address switches (see section 4.2.1 on page 46).

. If the IP address is obtained via DHCP, then any address range is possible.
o If the IP address is set via address switches, the address range is defined as
192.168.1.xxx.

Slave Sign of Life

The AFS60/AFM60 EtherNet/IP supports Slave Sign of Life functionality.

It is transferred in bit 30 of the fault header. It is used so that the control system can
determine whether the encoder is in operation, even if the position data do not change
(e.g. at standstill).

The bit changes its value at the Update Cycle configured.

The update cycle is formed from the Requested Packed Interval (RPI) and an update
factor. The RPI can be between 5 and 750 ms:

update cycle = RPI x update factor x 6

The update factor is defined using attribute 6Ah in the Position Sensor Object (see
Table 21 on page 35).

The value supported is dependent on the RPI time for the encoder connection. The
update cycle should be at least twice as long as the RPI (at RPI = 750 ms therefore
1500 ms).

Code sequence

Scaling

The code sequence defines the direction of rotation, viewed on the shaft, in which the
position value increases.

. clockwise = increasing position value on clockwise revolution of the shaft
. counterclockwise = increasing position value on counterclockwise revolution of
the shaft

The scaling makes it possible to scale the steps per revolution and the total resolution.

NOTE

Only if the parameter Scaling (attribute ID OEh of the Position Sensor Object) is config-
ured to Enable, the values entered for the steps per revolution and the total resolution
are applied.

Steps per revolution

The resolution of the AFS60/AFM60 EtherNet/IP is max. 262,144 steps per revolution.
The resolution can be scaled from 1 ... 262,144 as an integer.

@ NOTE

The parameter is not used if the round axis functionality (see section 3.6.10 on
page 42) is activated.
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3.6.7 Total resolution/measuring range

The total resolution, that is the measuring range of the AFM60 EtherNet/IP, is max.
1,073,741,824 steps. The total resolution must be 2" times the steps per revolution.

Steps per revolution n Total resolution
1,000 3 8,000
8,179 5 261,728
2,048 11 4,194,304

Table 24: Examples for total resolution

NOTE

This restriction is not relevant if the round axis functionality (see section 3.6.10 on
page 42) is activated.

3.6.8 Preset function

The preset function is used to set the encoder to a predefined start position. With the
aid of a preset value the encoder can be set to any position within the measuring
range.

The preset value can be set in the following manner:
. with the aid of the preset pushbutton
. using an acyclic explicit message
During this process the preset value is transferred as an attribute (13h) of the

Position Sensor Object.
. with the aid of the integrated web server and the ladder routine

@ NOTE

»  Only set a preset value when the encoder is at standstill.

ﬁ WARNING
Before triggering the preset function, check whether there is a hazard from the
machine or system in which the encoder is integrated!
The preset function results in an immediate change in the position value output by the

encoder. This change could cause an unexpected movement that may result in a haz-
ard for persons or damage to the system or other items.
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3.6.9

3.6.10

13)

Velocity measuring unit

Using this parameter you can define the units in which the velocity is transmitted.

Possible units are:

e counts/s®®

e counts/ms ¥

. turns/s
. turns/min
. turns/h

The factory setting is turns/min.

Round axis functionality

@ NOTE

Only the multiturn encoder supports the round axis functionality.

The round axis functionality removes the restriction that the total resolution must be
2n-times the steps per revolution. The shaft is considered as an endless shaft.

The steps per revolution are not configured directly, instead the nominator and divisor
for the number of revolutions are defined.

The following requirements must be met:

attribute ID OEh, Scaling must be set to 1.

attribute ID 11h, Total resolution must be set to between 1 ... 536,870,912.
attribute ID 7Dh, Round axis functionality must be set to 1.

attribute ID 7Eh, Nominator (CNR_N) must be set to 1 ... 2,048.

attribute ID 7Fh, Divisor (CNR_D) must be set to between 1 ... 65,535.

Number of revolutions, divisor

The nominator can be scaled from 1 ... 2,048 as an integer. The default factory setting
for the nominator is 2,048.

Number of revolutions, nominator

The divisor can be scaled from 1 ... 65,535 as an integer. The default factory setting for
the divisor is 1.

Pay attention to the following restrictions:

. The total resolution of the round axis functionality is half the physical resolution
(PhysRes) of the encoder = 536,870,912.

. the total resolution < CNR_N + CNR_D x PhysRes

. 1 < nominator < Y2 x 4,096

. 1 < divisor £ 65,535

o (CNR_N + CNR_D) £ %2 x 4,096

Depending on the resolution configured.

Example: Resolution = 2,000 steps; the encoder rotates 0.5 times per second = 1.000 counts/s or 1 counts/ms.

42
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3.7 Controls and status indicators

The AFS60/AFM60 EtherNet/IP Absolute Encoder has five LEDs.

Three of the LEDs indicate the operating status (Net, Mod and Encoder), two the status
of the Ethernet interface (Link 1 and Link 2).

Net Encoder

Mod
Link 2

Link 1 —

Screw cover

Figure 15: Position of the LEDs, the address switches and the preset pushbutton

The LEDs are multi-colored. Table 28 on page 101 and Table 29 on page 102 show the
meaning of the signals.

There are the following controls under the screw cover:

. address switches
. preset pushbutton
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4 Commissioning

This chapter provides information on the electrical installation, configuration and
commissioning of the AFS60/AFM60 EtherNet/IP.

>  Please read this chapter before mounting, installing and commissioning the
device.

41 Electrical installation

WARNING
Switch the power supply off!

The machine/system could unintentionally start up while you are connecting the
devices.

»  Ensure that the entire machine/system is disconnected during the electrical
installation.

For the electrical installation you will need male and female connectors (see data sheet
for the AFS60/AFM®G0 EtherNet/IP).

411 Connections of the AFS60/AFM60 EtherNet/IP

The connections of the AFS60/AFM60 EtherNet/IP are on the back.

Voltage supply

Ethernet port 1

3& 4 3& 4
2 1 2 1
Ethernet port 1 Voltage supply Ethernet port 2
M12 x 4, female connector M12 x 4, plug M12 x 4, female connector

Figure 17: Connections of the AFS60/AFM60 EtherNet/IP
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4.2

14)

@ NOTE

Two Ethernet connections are used if the AFS60/AFM60 EtherNet/IP is integrated in a

DLR or a line topology (see Figure 5 on page 15).

Pin Signal Wire color 14 Function
1 Vs Brown Supply voltage 10 ... 30 VDC
2 - White Do not use
3 GND Blue 0 vV DC (ground)

4 - Black Do not use

Table 25: Pin assignment for the connection of the voltage supply

@ NOTE

Pin 2 and 4 are not allowed to be assigned, otherwise irreparable damage could be
caused to the AFS60/AFM60 EtherNet/IP.

Pin Signal Wire color 14 Function
1 TxD+ White/orange | Ethernet
2 RxD+ White/gray Ethernet
3 TxD- Orange Ethernet
4 RxD- Green Ethernet

Table 26: Pin assignment for the Ethernet port 1 and 2 connections

@ NOTE

»  Connect the shield to the encoder housing!
>  Pay attention to the maximum cable lengths.
> Mount all cables with strain relief.

Settings on the hardware

There are the following controls for making settings under the screw cover:

. three address switches

. preset pushbutton

»  Open the screw cover using a screwdriver for slot-head screws with a blade width

of min. 10.0 mm.

On the usage of pre-wired cables.
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421 Setting the IP address

Address switches

Tens
&
99’0
0
@, o CDO/
Yy —Qyw
9gx 9g
Hundreds Units

Preset pushbutton

Figure 18: Address switch an preset pushbutton

Value Meaning

888 The encoder obtains its IP address from a DHCP server.

001 .. 254 Fixed IP address
Only the least significant byte (1 ... 254) can be changed.

. Address range 192.168.1.xxx is preset permanently.
. Subnet mask 255.255.255.0 is preset permanently.
J Gateway address 0.0.0.0 is preset permanently.

000/999 On switching on, the encoder loads the IP address from the non-volatile
memory.

Table 27: Address switches — Meaning of the values that can be set

Fixed IP address via address switches

>  Setthe hundreds for the address using the left address switch.
>  Setthe decades for the address using the center address switch.
»  Set the units for the address using the right address switch.

Acquiring the IP address via DHCP

»  Turn the encoder off.
»  Setthe address switches to 888.
»  Switch back on the encoder.

The encoder now obtains its IP address from a DHCP server and saves this
address in the non-volatile memory.

If necessary deactivate the DHCP function in the encoder (see section 5.2.3 on
page 50).

Using the following procedure you can ensure that the encoder retains the IP address
assigned via DHCP also after switching back on:

>  Setthe address switches to 000.
The encoder now loads the IP address from the non-volatile memory each time on
switching on.
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422 Triggering a preset value using the preset button

> To trigger the preset value, press the preset pushbutton %,
The value from attribute 13h of the Position Sensor Object is used as a new
position value (see Table 21 on page 35).

@ NOTE

. Only set a preset value when the encoder is at standstill.
e  The preset value must lie within the measuring range configured.

WARNING
Before triggering the preset function, check whether there is a hazard from the
machine or system in which the encoder is integrated!

The preset function results in an immediate change in the position value output by the
encoder. This change could cause an unexpected movement that may result in a haz-
ard for persons or damage to the system or other items.

15) Under no circumstances press the Preset button for longer than 5 seconds, this action would reset the encoder to the factory settings.
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5 Configuration with the aid of a PLC

The AFS60/AFMG0 EtherNet/IP can be integrated into both an Allen-Bradley control
system from Rockwell and into other systems with a control system that features an
EtherNet/IP communication interface.

@ NOTE
o All software notes are displayed in English.
e  All software notes are related to RSLogix 5000 software.
For the following example project the Allen-Bradley control system “ControlLogjx
Controller 1756-L61” with “RSLogix 5000” is used. It is a prerequisite that the
hardware has already been installed.

51 Default delivery status

The AFS60/AFMG0 EtherNet/IP is supplied with the following parameters:

code sequence = clockwise

scaling = not activated

steps per revolution = 262,144

total resolution of the AFS60 EtherNet/IP = 262,144

total resolution of the AFM60 EtherNet/IP = 1,073,741,824
preset =0

velocity measuring unit = turns/min

round axis functionality = not activated

nominator for the number of revolutions (round axis functionality) = 2,048
divisor for the number of revolutions (round axis functionality) = 1
position of the address switches = 999 (DHCP activated)

5.2 IP address of the encoder

521 Without DHCP server

If you have entered the IP address of the encoder via the address switches (see sec-
tion 4.2.1 on page 46), then you must use this IP address in the control system.

NOTE

In this way the address range is limited to 192.168.1.xxx. Only if the IP address is ob-
tained via DHCP, any address range is possible.

522 IP address assighment via DHCP

If your control system has a DHCP server, then you can transfer an IP address to the
encoder via this DHCP server.

»  Start the BOOTP/DHCP Server (as a rule on the Start menu on your PC/notebook
in Rockwell Software, BOOTP-DHCP Server, BOOTP-DHCP Server).
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@®: Green

B BOOTP/DHCP Server 2.3

File Tools Help

-~ Request Histary

=10l

Clear Histary I Sddte Helation List

hr:min:zec] | Tupe | Ethemnet Address [MALC] | IP Address | Hosthame

8:28:03 DHCP  00:06:77:07:FF:07

Figure 19: MAC address in the BOOTP/DHCP server

In the program window for the BOOTP/DHCP server the AFS60/AFM6G0 EtherNet/IP
appears as a bus user with its MAC address, however without an IP address assigned.

The Mod LED on the AFS60/AFM60 EtherNet/IP flashes green (the encoder does not

yet have an IP address).

»  Open the encoder in the BOOTP/DHCP server by double-clicking.

peweney x|

Ethernet Address [MAC): II]I]:I]B:T?:I]T:FF:B?
IPAddess | 192 . 168 . 001 . 123

Hostname: I

Description: I

Ok | Cancel |

Figure 20: Entry of the IP address in the BOOTP/DHCP server

» Inthe IP Address field type a valid, spare address and click OK.

»  Click on Clear History.

B B0OTP/DHCP Server 2.3

File Tools Help

~ Request History

=51}

Clear Histary | Al ta Felstion st

brminsec) | Type | Ethernet Address [MAC) | _IP &ddress | Hostname

83210 DHCP 0006 77:07:FF:07 1921681122
8:3210 DHCP  00:06:77:07:FF:07
3208 DHCP  00:30:64:6C:CECA

~ Relation List

New || Debie || Erabie e | Enabie Dhce | | Diebiz B TersHee |

Ethernet Address [MALC] | Tepe | IP &ddress | Hostnams | Description |

00:06:77:07FF:07 DHCP 1921681123

Statu Entri
’V Sent 192.168.1.123 to Ethernet addiess 00:08: 7707 FF.07 | |71 of 256 |

Figure 21: Integration of the IP address in the BOOTP/DHCP server

After a delay the encoder appears both in Request History and in Relation List with

the IP address entered.

® Green  The Mod LED on the AFS60/AFM60 EtherNet/IP illuminates green continuously (the
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encoder now has a valid IP address).
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5.2.3

5.24

53

50

Freezing the IP address assighed

Using the following procedure you can ensure that the encoder retains the IP address
assigned via DHCP also after switching back on:

» Deactivate the DHCP function in the encoder.

Set attribute 3 of the TCP/IP Interface Object to O. You can achieve this, e.g., in
Rockwell BOOTP/DHCP Server by clicking the Disable BOOTP/DHCP button.

>  Then change the address switches on the encoder to the position “000” (see
section 4.2.1 on page 46).

After switching back on, the encoder starts with the previously assigned IP
address saved in the non-volatile memory.

Checking the integration in EtherNet/IP via RSLinx-Classic

With the aid of the tool RSLinx Classic you can again check whether the IP address set
is detected by the control system.

»  Start RSLinx Classic (as a rule on the Start menu on your PC/notebook in
Rockwell Software, RSLinx, RSLinx Classic).
>  Click on the RSWho button in the program.

"QE RSLinx Classic Professional

File Edit Yiew Communications Station |

2| & S18| @liz] ¥

Figure 22: RSWho button in RSLinx Classic

»  Then open the path AB_ETHIP-1, Ethernet.
The encoder can be seen with its IP address.

2y RSLinx Classic Professional - [RSWha - 1] =
=% File Edit Wiew Communications Station DDEfOPC  Security  ‘Window  Help ;LE
= & 28| Bliz] ¥
¥ Autobiowse | e | = Browsing - nods 132 1681123 found
= ‘Watlkstation, DESTDMO1011 Address Device Type | Cnling Marme Skatus
g Linx Gateways, Ethernst ¥ 10.240.10.70 Unrecognized Device IndraContral L45
B % XIU‘ZW.II.SU Unrecognized Device IndraCantrol L45
i@ 10.240.10,70, Unrecognized Device, IndraControl L45 J192.168.1.123 Unrecogrized Device EEhyIP Encoder oK
X 10,240,150, Unrecagrized Dewt.a, Indratantral L45 8 1921681201 T 1756-ENETRIA o8
¢ 192.168.1.123, Unrecognized Device, Eth/IP Encodsr
e} 6 192.168.1.201, 1756-EMZTR, 1756-ENZTRIA
Figure 23: Encoder on the path AB_ETHIP-1 in RSLinx Classic
Creating a project in the controller software
»  Start the control software RSLogix 5000 (as a rule on the Start menu on your
PC/notebook in Rockwell Software, RSLogix 5000 Enterprise Series,
RSLogix 5000).
»  On the File menu open a new project using the New... command.
»  Configure the hardware.
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Wendor: Aillen-Bradley

Type: |‘I?58-L81 ControlLogi=G561 Contraller j 0K I

Revision: 18 ¥ Catcel |
" Redundancy Enabled Help |

fd arne: IT est

Descriptior: Install AFME0EIP =]

Chassis Tepe: I'I?EB-.-M 4-5lot ControlLogix Chassis j

Slat: H Satetr Eartner Slot dnones

Create In: IC:\HSLogiH ROO0Projects Browse... |

Figure 24: Configuring the hardware

Example:

Type: 1756-L61 ControlLogix5561 Controller (dependent on the controller)
Name: Test (name can be selected as required)

Description: Install. AFM60 EIP (can be selected as required)

Chassis Type: 1756-A4 4-Slot ControlLogix Chassis (depending on the housing)
Create In: storage location (can be selected as required)

Click OK.
The RSLogix 5000 [Name] window will open.

@ NOTE

Type and Chassis Type must match your control system.

v

Adding communication interface

» Inthe Controller Organizer click 1756 Backplane, 1756-A4 using the right
mouse button and select New Module....

ES I/ Configuration ||
S8 -] 1756 Backplane, 1 fagadd
Lo [0 1756-Le1 T| F] Mewi Module.., |

B2 Paste ChrlY

Prink 3

Figure 25: Adding communication interface

The Select Module dialog box opens.

» Inthe Select Module dialog box select the By Category tab.
» Inthe tree in Communications select the module 1756-EN2TR.
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e e %
Moduls |Descrpt\on |Vendo| \

- 1756-CHERJDY 1756 Controllet Bridge, Redundant Media AIIen-BradIey_A_]
~ 1756-CNERJE 1756 Controllet Bridge, Redundant Media Allen-Bradley
~ 1756-DHRICYE 1756 DH+ Bridge/RIO Scanner Allen-Bradley
~ 1756-DHRIOC 1756 DH+ Bridge/RIC Scanner Allen-Gradley
~ 1756-DHRICD 1756 DH+ Bridge/RIO Scanner Allen-Gradley
1756-DNE 1756 DeviceMet Scanner Allen-Bradiey
1756-ENZF 1756 10j100 Mbps Ethernet Bridge, Fiber Media Allen-Bradley

1756 10/100 Mbps Ethernet Bridge, Twisted-Pair Media
110 5 Ethe
1756 10/100 Mbps Ethernet Bridge, 2-Part, Twisted-Pai

Allen-Bradley

.. Allen-Bradley
1756-ENBT 1756 10/100 Mbps Ethernet Bridge, Twisted-Pair Media  Allen-Bradley
- 1756-ENET/A 1756 Ethernet Communication Interface Allen-Bradley
- 1756-EMET/B 1756 Ethernet Communication Interface AIIEn-Bradlsy_'J
KIS i
Find Add Favorite |
By Category | By Wendar I Farvarites I

0K | Cancel | Help |

2

Figure 26: Selecting communication interface

>  Click OK.
The New Module dialog box will open.

>  Onthe General tab assign a name in the Name field, in the IP Address field the

IP address, and select the Slot.

General | Connection | Time Syne | Madule Infa | Intemet Pretacol | Part Corfiguration | Metwerk | RSNefony

Desarption:

Name: EthemetlP

Tipe: 1756:EM2TR 1756 10/100 Mbps Ethernet Bridge, 2Part, Twisted Pair Media
Vendar Aller-Bradley
Poeri: e Ethemet Address

1 Private Network

RS |
= @ 1P Addess
| (~ Host Name

- Module Definition

Revision:
Eleetionic Keping:
Connection:

Time Sync Connection:

Change ... Slot |
31

Compaible Module
Mone
Mone:

Status: Creating

0k | Cenedl |

Figure 27: Name of the communication interface

>  Click OK.

In Controller Organizer in 1756 Backplane, 1756-A4 the selected module 1756-
EN2TR [with name] appears along with the symbol for Ethernet.

You can then integrate the encoder in the project in three ways and configure it:

. as Generic Modules (see section 5.4 on page 53)
. with the aid of an EDS file (see section 5.5 on page 56)

. with the aid of the function block (see section 5.7 on page 71)
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54 Integration of the encoder as a generic module

»  Using the right mouse button click the Ethernet symbol and select the New
Module... command.

-3 Trends
[=1-£5] /0 Configuration
[ E9 1756 Backplane, 1756-A4
if0 [0] 1756-L61 Testaufbau
= 8 [1] 1756-EN2TR Ethernetlp

ﬂ Mew Module. ..
B paste crrly

Print 3

Figure 28: Integrating encoder

The Select Module dialog box opens.

» Inthe Select Module dialog box select the By Category tab.
»  Open the Communication tree.
» Inthe tree in Communications select the module ETHERNET-MODULE (Generic
Ethernet Module).
Il Select Module x|
M_ndL!\e |Desc|iptinn |Vendnr |
i 17BFETAPZF 3 Port Ethernet Tap, 2 Fiber/1 Twisted-Pair Media Allen-Bradley :J
17EE-ENZDN/A 1788 Ethernet to DeviceNet Linking Device Allen-Bradley
1785-EMET/A 1758 104100 Mbps Ethernet Bridge, Twisted-Pair Media Allen-Bradley
1785-EWEBIA 1758 10j100 Mbps Ethernet Bridge wiEnhanced Web Serv,, Allen-Bradley
1794-AENT 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media  Allen-Bradley
Drivelogiz5730 Ethe.. 10/100 Mbps Ethernet Part on Drivelogix5730 Allen-Bradley
ETHERMET-BRIDGE  Generic Etherfet/IP CIP Bridge Allen-Bradley
ETHERNET-MODULE  Generic Ethernet Module 'y
Etherket/IF SoftLogixS500 Etherket/IF

PSSCEMA Ethermet Adapter, Twisted-Pair Media Patker Hannif

Skratix 8000 26 Port Managed Switch Allen-Bradley

Stratix 8000 22 Port Managed Switch Allen-Bradley

Strakix 8000 18 Pork Managed Switch A\Ian-Bradﬂ;‘
3

Firud... Add Favarite

By Categon I By Wendar | Favoiites |

oK I Cancel I Help I

VA

Figure 29: Selecting module

> Click OK.
The Module Properties [module name] dialog box will open.
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541 Module settings

>

>

Module Properties: EthernetIP (ETHERNET-MODULE 1.1} I x|

General I Connection | Module Infa |

ETHERNET-MODLILE Generic Ethemet Maodule
Wendor: AlenBradley

Parent: EthermetlP

Hame [BFMB_Encoder oS

Descrption: Instance: Size:

Type:

i Fi | leiput Data - DINT % = i
o Farmat: 1001 D - 1 2 e [z~ = o

1 Address / Host Name -

i+

~

In the Modules Properties [module name] dialog box enter the IP address
assigned to the encoder (see section 5.2 on page 48).
Enter the settings for Input, Output, as well as Configuration.

Input 103 |3 J; [32-hit]
:‘I Output: 138 I

IP Address: | 192 . 188 . 1 . 123 Siatue Aot

Host Name: | Cbatus Ut

Status: Oifline ok I Cancel | Aoy I Help

Figure 30: Entering module properties

Example:

. Name: AFM60_Encoder (name can be selected as required)
. Comm Format: Input Data - DINT

. IP Address: 192.168.1.123

0 Input: Assembly Instance: 103; Size: 3

In this way instance 103 of the Assembly Object is selected (see Table 15 on
page 23). The size is 3 x 32 Bit (= 12 Byte)

Output: Assembly Instance: 198 1©

Configuration: Assembly Instance: 100; Size: 28

In this way instance 100 of the Assembly Object is selected (see Table 15 on
page 23). The size is 28 x 8 Bit (= 28 Byte).

@ NOTE

Instance 100 of the Assembly Object represents the configuration assembly. If
this assembly is opened, it must never be empty. It is imperative you fill the con-
figuration assembly with data first (see Table 17 on page 27). Otherwise in some
circumstances the control system may output an error (see section 7.3.4 on
page 105).

>

Click OK.

Example data for a configuration assembly

The data for the configuration assembly are transferred in the 28 bytes of instance 100
configured previously (see Table 17 on page 27).

You can see these data in Controller Tags in the Name column in the
AFM60_Encoder:C, AFM60_Encoder:C.Data item.

@ NOTE

The low byte is displayed before the high byte.

16) As the encoder does not process an output assembly, the parameter output is set to 198 (Input only).
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MName c2la | Value € | Force Mask * | Shyle
[=-4FMED_E ncoderC Aansh {o00)

= AFMB0_E ncoderC.Data ey {...1 |Hex
[+H-AFMED_E heoder: C.0ata[0] 16400 Hex
[+-4FME0_Encoder.C.Data[1] 16§00 Hex
[ AFMB0_E neoder C.Datal2] 16400 Hex
[+-AFMBO0_Encoder.C.Datal3] 16400 Hex
[+-AFMBO_Encoder.C.Data[d] 16400 Hex
[ AFMB0_E neoder C Data[5] 16410 Hex
[+-AFMB0_Encoder.C.Datalf] 16§00 Hex
[+H-AFMB0_Encoder.C.Diata[7] 1600 Hex
[H-AFMB0_E neoderC.Data[d] 16400 Hex
[+-4FME0_Encoder.C.Datal3] 16480 Hex
[+-AFME0_Encoder.C.Data[10] lagoo Hex
[+-AFMB0_Encoder.C.Data[11] 16400 Hex
[+-4FMB0_Encoder.C.Data[12] 16§00 Hex
[+/-4FME0_Encoder.C.Data[13] lag0l Hex
[+-AFMBO0_Encoder.C.Data[14] L6400 Hex
[+-AFME0_Encoder.C.Data[15] 16§00 Hex
[ 4FME0_E neoder:C.Data[16] 16400 Hex
[+-AFME0_Encoder.C.Data[17] L16#00 Hex
[+-4FME0_Encoder.C.Data[12] 16§00 Hex
[+ AFMEB0_E neoderC Data[19] 16400 Hex
[+-AFMBO0_E ncoder.C.Data[20] 16400 Hex
[+/-4FME0_Encoder.C.Data[21] lagoo Hex
[ AFMB0_E neoder:C.Data[22] 16400 Hex
[+-AFMED_Encoder.C.0ata[23] 16§00 Hex
[+-4FME0_Encoder.C.Data[24] lag0f Hex
[+-AFME0_E ncoder.C.Data[25] 16#LE Hex
[+-4FME0_Encoder.C.Data[26] 16§00 Hex
[+-AFME0_Encoder.C.Data[27] lagoo Hex

Figure 31: Example data for a configuration assembly

. steps per revolution CPR = 4,096 = 1000h
C.Data[4] 00h and C.Data[5] 10h

. total resolution CMR = 32,768 = 8000h
C.Data[8] 00h and C.Data[9] 80h

. direction of rotation cw = 0
C.Data[12] 00h

o scaling on = 1h
C.Data[13] 01h

. velocity format = 1FOFh
C.Data[24] OFh and C.Data[25] 1Fh

5.4.2 Download the configuration to the control system

»  Load the configuration to the control system.

IIZlﬂIine [, 7 RUN

m _go online

Mo Edits Upload. ..

Fedundancy

Figure 32: Loading configuration

The status indicators for Run Mode, Controller OK and 1/0 OK change to green.

i RSLogix 5000 - Testaufbau [1756-L61 18.11]*

File Edt Wiew Search Logic Communications Tools %

PECIE R -
Rem Run A2 @ RunMods
Mo Forces ». EEOHUOHEIKUK

= altery
Mo Edits Blacr
Fledundanc 7] i

Figure 33: Communication status
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543 Checking the communication

To check the communication between control system and encoder, the data the control
system receives from the encoder can be displayed.

# Controller Tags - Testaufbau{controller)’

Scope: |f Testautbau  v| Showe [All Tags ||
Name =zl2 | Value | ForceMask |5t Deta Type Descriplion Constant |2
[ 4FMB0_EncoderC Tl ot ABETHERNET_ [E]
[=-AFMEQ. Eneoder] ([ L) AB:ETHERNET_.. I&
= AFMB0_Encoder| Data o (...} |Decimal DINT[3]
[+-APME0_Encoder!. Datal0] 0 Decimal DINT
1t 122909258 Decimal ] DINT
[+-APME0_Encoder! Data(2] -109 Decimal DINT

Figure 34: Checking the communication

» Inthe Controller Organizer open the Controller Testaufbau folder, Controller
Tags.

» Inthe Controller Tags in the Name column open the AFM60_Encoder:l,
AFM60_Encoder:l.Data item.

Displayed data in the example in Figure 34:

. AFMG60_Encoder:l.Data[0]: Fault header: O
e  AFM60_Encoder:l.Data[1]: Position: 122909258
. AFMG60_Encoder:l.Data[2]: Velocity: -109 turns/min

5.5 Integration and configuration with the aid of an EDS file

The EDS file (electronic data sheet) contains all the information related to the parame-
ters as well as the operating modes of the AFS60/AFM60 EtherNet/IP. With the aid of
the EDS file you can configure and place in operation the AFS60/AFM60 EtherNet/IP.

5.5.1 Prerequisites

. You are using an Allen-Bradley control system with control software
“RSLogix 5000” from V22 (or another control system that facilitates integration
with the aid of an EDS file).

. The encoder is integrated into the EtherNet/IP network (see section 5.2 on
page 48).

e The EDS file is integrated in the control software via the Rockwell Hardware
Installation Tool.

5,52 Establishing communication

»  Using the right mouse button click the Ethernet symbol and select the New
Module... command.

=5 If0 Configuration
=-f Backplane, CompactLogix System
i &I 1769-L35E QuickStart
=4 1769-L35E Ethernet Port LocalENg
== Etherng!
=
*fif CompactBus % Hew Module...

Print 4

Figure 35: Integrating encoder using EDS
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The Select Module Type dialog box opens.

»  Choose the corresponding encoder type on the Catalog tab.
—
Select Module Type
Catalog | Modue Discovery | Favories
Enter Search Text for Modtle Tipe... Clear Filters
Catalog Number Description ¥ Vendor Category =
CEP7-ETN CEP7 EtherNet/IP Sorecher+5chuh  Motor Overoad E
AFMGOA-Eth/IP AFMBDA-Bh/IP SICK AG Encoder -
AFS60A-Eth/IP AFSE0A-Eth/IP SICK AG Encoder
Fexi FXDGENT SICK AG Generic Devicelk
0005_007B_0030 SP60D Reliance Blectic  DPlto EtherlNet/|
0005_007B_0038 SP60D ER 400V Reliance Blectic ~ DPlto EtherNet/|
0005_007B_0039 SP60D ER 200V Reliance Blectic ~ DPlto Etherlet/1
0D05_007B_003A SP60D ER 600V Reliance Blectic ~ DPlto Etheret/|
0005_007B_0060 Liquifio 2.0 Reliance Blectic  DPlto Etherlet/1
0005_007F_D027 MDED Reliance Blectic  MDIto EtherNet/
0005_007F_D028 MDE5 Relance Blectic  MDIto EtherNet/
EV21/6VG1/6VN1... GVE000 208Vac/240Vac/325Vde Reliance Blectic  DPlto EtherNet/|
EV41/6W1/6VRT... GVE000 400Vac/480Vac/650Vdce Reliance Blectic  DPlto EtherNet/1
RVRTARVKT AT £ R1MAs Relianme Flartris NPltn Frharlet/d T
< 1 v
212 of 212 Module Types Found
[7] Close on Create Create | [ Close | [ Help |

Figure 36: Selecting module

Depending on the type connected, the following designation is displayed:
e  AFSG60A-Eth/IP for the AFS60 EtherNet/IP

e AFMG0A-Eth/IP for the AFMG0 EtherNet/IP
Click OK.

>

The Module Properties [module name] dialog box will open.

B i
i New Module S
General* | Cannection I Module Info I Intemet Protocol | Fort Configuration I Nstwurkl

Type: AFMEDA-Eth/IP AFME0A-Eth/IP
Wendor. SICKAG
Parent: LocalENE
| Name: Encodsr Ethenet Addiess
Deohe = () Private Metwork: 1921681, =
@ IP pddress: 192 . 168 . 130 . 14
() Host Mame:
tadule Definition
Revision: 1
Electronic Keping:  Compatible Module
Connections: input Onty (101): Fault Header + Posttion V.
Statuz. Creating i QK } [ Cancel I I Help

Figure 37: Entering module properties

>

In the Name field enter a name (can be selected as required) and enter the IP

address defined for the encoder in the IP Address field (see section 5.2 on
page 48).

In the Module Definition group box the default connection Input Only (101) is displayed

in Connections. This is instance 101 of the Assembly Object (see Table 15 on

page 23).
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> If you want to change this instance, click Change....

=
Revision [ =
Electionic Keying: | Compatible Module -

Connections:

Name. Size Tag Suffix

Input Only (103): Fault Header ~ Position Value ~ Velocty Input 7 . ,  [Encodertt
Output 0 <none>

Input Only (101): Faul Header + Position Yalue
Input Only (102): Fault Header - Position Value + Flags

Listen Only (101): Faul Header + Postion Value

Listen Only (102): Fault Header + Postion Value + Flags

‘.

Listen Only (103): Fault Header + Postion Value + Velocty
Input Only (1): Posttion

Input Only (2 Position + Fiags

Input Only (3): Position + Velocity

Listen Only (1): Position Value

Listen Only (2): Pasition Valus + Flags

Listen Only (3): Pasition Value + Velnaity

1 [ »

[0k ) [ Cancel | [ Hen

Figure 38: Changing connections

» Selecte.g. Input Only 103. This instance contains errors, the position value and
the velocity for the encoder.

Size

3 DINT

SINT
INT
REAL

Figure 39: Changing data format

» In Size choose the data format DINT.
» Then click on OK.

Checking the communication

To check the communication between control system and encoder, the data the control
system receives from the encoder can be displayed.

 Controller Organizer > X1 soope ftest v Show Al Tags -
£31 Controller test
e (e [ Value <[ ForcaMask _ *] Stie Daia Type Demiion
3 Controller Fault Handler Sl deked £ LI
3 Power-Up Handles 141 AF360_EIP:.C.Measuing Units_per_Span 262144 Decimal DINT
£ Tasks = AF¥ED_EIF.C Total_Measuing Range 1073741824 Decinal DINT
543 MainTask A0 EIP.C. Direction_Counfing_Toggle 0 Decimel BO00L
-5 MainProgram AF#60_EIP.C. Scaling_Funclion Conlrol SFC [ Decimel B00L
[ Unscheduled Programs AF¥EQ0_EIP.C Endless_shaft_functionality 0 Decimal BOOL
£ Motion Groups “+ AFB0_EIP.C. Number_of_iotalions_Nominetor 2048 Decimel DINT
[ Ungrouped Axes "+ AF40_EIP.C Numbe_of_otalions_Divisor 1 Decimel DINT
(3 Add-OnInstructions + AFuB0_EIP:CVelocity_Format 7950 Decimal INT
-3 Data Types — AR EIPIT i Ty _0328.AFME0A
L User-Defined AF460_EIP1 ConnestionF auted i Decimal BOOL
O strings =/ AFsB0_EIPI1.Data o {...] |Decimal DINT[3]
L Add-On-Defined + AF¥E0_EIP.1 Datall] 0 Decinal DINT
(- Predefined + AFvE0_EIP11 Datal1] 1073741823 Desimal DINT
E‘%ﬂr’:’jdu'e'w‘“d + AFWBO_EIP11.Data2] 0 Decinal DINT

Figure 40: Checking the communication

» Inthe Controller Organizer open the Controller test folder, Controller Tags.
» Inthe Controller Tags in the Name column open the point AFx60_EIP:I1,
AFx60_EIP:l11.Data.

Displayed data in the example:

. AFx60_EIP:11.Data[0]: Fault header: O
e  AFx60_EIP:I1.Data[1]: Position: 1073741823
. AFx60_EIP:11.Data[2]: Velocity: O

OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP 8014213/YFU7/2015-08-03 | SICK
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5.53 Configuration
= AFx60_EIP.C fiocod focol _0328:AFMB04,_...
+- AFxE0_EIP:C.Measuring_Units_per_Span 262144 Decimal DINT
+ AFxE0_EIP:C.Total Measuring_Range 1073741824 Decimal DIMNT
-~ AFxE0_EIP:C.Direction_Counting_Toggle 1] Decimal BOOL
— AFxE0_EIP:C.Scaling_Function_Cantral_SFC 1] Diecimal BOOL
- AFxB0_EIP:C.Endless_shaft_functionality 1] Decimal BOOL
"+ AFxB0_EIP:C.Mumber_of_rotations_Mominator 2048 Decimal DIMT
+ AFxE0_EIP:C.Mumber_of_rotations_Divisor 1 Decimal DINT
I+ &FxB0_EIP:C.Welocity_Format 7550 Decimal INT

Figure 41: Configuration of the encoder

» Inthe Controller Tags in the Name column open the point AFx60_EIP:C
»  Enter the parameters for the encoder (see section 3.6 “Configurable functions” on
page 37).

5.6 Installation of the ladder routine

Two so-called ladder routines are available to integrate the web server. The configura-
tion data are mapped between the control system and web server with the aid of the
ladder routine.

Use the following ladder routine depending on the instance selected:

. SickAFx_A101WS_A103WS_FB_Enc1_GetSet.L5X for the instances 101WS and
103WS

or
o SickAFXx_A102WS_FB_Enc1_GetSet.L5X for the instance 102WS
Prerequisites for the installation of the ladder routine are:

o the installation file for the ladder routine that you can download from the encoder
web server (see section 6.4.2 on page 97)

. the correct installation of the current EDS file (see section 5.5 on page 56)

e the selection of instance 101WS, 102WS or 103WS in the configuration of the
encoder module

£ Logis Designes - PLL in New_Logis_Project ACD[1756-L7321.111%

File Edt Vew Search logc Communications Toos Wi

Help

[El=8] 8] fe]8] || frrmroar: = Sna|E @8 Qe o 8]

f. F RN m— i [A5_ETHPANE2 1600 THertned ] 2]
Na Frzes b ": OK 1}
NoEdis a rIE)BHwS‘ma;e e IR =N B IS A R S |
5 [} B | lofyFo AT G T, T g U ST, G, QU R, LU M e W
H—_ — =[0I x|
1g [ 5= Controler <
& A Contrcler Tags Geneal’ | Comnection | Modsie irfo | Inferet Protocol | o Carbiguration | Metwork |
§ L3 Contreller Faut Handler
. 3 Fower-Up Handier Tupe: AFMEDE EvIP AFMEDA EiIP
E)- 6 Tasks
3 68 ManTask Vendos: SICK &G
1 MarProgram Paent ENZTR
T3 Unschedued P fPh
W= Mmu"sélwps e - ame: F“"AWJB & i
(X3 add-on Instructions t “ P 1021681, 123=
-5 Deta Types DiesTyin: =] |
1P dddess:
= 8 1756 Backplane, 175644 " Host Name: [—
0 1011786473 RLC
B 3 [1]1756-ENCTR ENCTR [ Module Definition
= Ethemet. =l
Rlevision: [ = =]
— Mockis Dkt
Fevision: 21 Electonc Keying. | Campatbls Madsle -
Electionic Keyng:  Compalible Modie Connechions:
— Connections: Inpust Orly (103WVS Fault Hesder + Postio.. ame |size |Tag Sutiic
— Machle Defned Tags pt Oriy (10305 finget | 3 JOINT |SickAF_1 230
SIcAFX 1231 pir it o B
8551 ton B+ Yalogh ousut | 0| s S
—_
2 -
e .
—
Stahuz: Dffine
ok | Concel Help

Figure 42: Selection of language (in the example 103WS)
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. a correctly configured project with the AFS60/AFM60 EtherNet/IP in the

“RSLogix 5000”

& Logix Designer - PLC in PLC_New_Logix_Project.ACD [1756-173 21.11]
Fie Edt View Search Logic Communications Tools Window Help

gl & FlElel ol o] sae| [ e @.Q“WQH
Offline 0. I AUN T Path mﬂ

Nao Forces

Nt & [ Eromaeen Al ] el o]
Bedndancy ] 0 | S]#[\ Favorites { Safely A Afams L B £ TmerCounler A TnpudiOupdl A Compare £ Compuielialh £ Maovelogical £ FileMise. A Flel=hit
# Controller Tags - PLC(contraller) i [ ]
Y Controler Tags Scope: | fFLC - Show: [AITags -||v. ~
g Egvnvt;“jv :::‘.;\:.a e i 2 & | Alss Fr Base Tag Dsla Type S [
89 Tasks " =] SickAFX_AT02WS_Enc2i1 _0328:AFS604_E =
163 vanTask [-SickAF_A102WS_EncZ1.ConnectionF aulted BOOL 2
@08 ManProgram =) SickAF¥_A102wS_Enc2I1.Data SINT(9] =
=[] Unscheduled Programs f Phases [+ SickaFx_a102wS_Enc21.Datal0] SINT it
-3 Motion Groups [ -SickaFx A102wWS_EncZ i1 Datal1] SINT =
] d
= d%'gs'l:;ff“g;:: ) SickAFX_ATDZWS_Enc2 1 Datal2] SINT
&5 Data Types FH GickAP_A102WS5_Enc21.Datal3] 5INT
O User-Defined [ GickaPx_A102WS_Enc2i1.Datal4] SINT
4 strings P SickaF_&102WS_Encz!1.Datel5] SINT
- Add-On-Defined [t SickARs_A102WS_Enc21.Datalf] SINT
a flekre [+ SickAPX_AT02WS_Enczil Datel7] SINT
. tadule-Define:
FH SickaFX_A102WS_EncZ 1. Datal8] SINT
(7 Trands = i 18]
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Figure 43: Correctly configured project with two encoder modules

The following steps must be undertaken:

. The ladder routine must be imported and a few parameters must be configured

during the import.

. The ladder routine must be integrated in the MainRoutine of your project as a

SubRoutine.

. Then the encoder can be configured both from the control system (in the Control-
ler Tags) and with the aid of the web server.

NOTE

If you use several encoders, you must import the routine several times and give it a
dedicated unique so-called Final Name during the import. You must also uniquely
name the Tag References for each encoder.
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561 Importing the ladder routine

»  From the MainProgram context menu select the Import Routine... command.
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Figure 44: Selection of the Import Routine... command
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You must select the appropriate ladder routine depending on whether you use the
instance 101WS and 103WS or the instance 102WS of the Assembly Object (see
Table 15 on page 23).

»  Select the file SickAFx_A101WS_A103WS_FB_Enc1_GetSet.L5X or the file
SickAFx_A102WS_FB_Enc1_GetSet.L5X and click Import....

The Import Configuration dialog box will open.

NOTE

»  Only click OK once all configuration steps for the import have been completed. If
you inadvertently click OK, then you must restart the import as in Figure 43 on
page 60.
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Figure 45: Dialog Import Configuration

> If necessary change the name of the routine in the Final Name field.
If you integrate several encoders into your project, then you must assign a unique
final name to the routine for each encoder.
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»  Choose the point Other Components.
» Inthe Final Name column open the list box.
»  Choose the encoder module for which you want to import the ladder routine.
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Figure 46: Selection of the encoder

» Inthe Operation column choose the option Use Existing.
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Figure 47: Selection of operation for the component
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5 CONFIGURATION WITH THE AID OF A PLC

Choose in Import Content the p
In the Final Name column open

>
>
>

oint Tags.
the list box.

Choose the encoder module for which you want to modify the tags.
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Figure 48: Selection of the tags for the instance used

» Inthe Operation column choose the option Use Existing.
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Figure 49: Selection of the operation for the tag references

64 OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP

8014213/YFU7/2015-08-03 | SICK
STEGMANN Subject to change without notice



CONFIGURATION WITH THE AID OFAPLC 5

8014213/YFU7/2015-08-03 | SICK

> If necessary, in the Final Name column change the name of the Tags.
If you use several encoders in a project, then each final name is only allowed to be
assigned once. For example change the names from “...Enc1...” to “...Enc2...”.
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Figure 50: Changing the tag names

»  Click OK.
» The ladder routine is imported.
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Figure 51: Project structure after the import
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5.6.2

66

OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP

Integrating in the MainRoutine as a SubRoutine

The ladder routine must be integrated in the MainRoutine of your project as a
SubRoutine.
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Figure 52: MainRoutine without SubRoutine

> Integrate, as shown in the example, the SickAFx ladder routine as a SubRoutine
using the command JSR (Jump To Subroutine).
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Figure 53: MainRoutine with SubRoutine
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5.6.3 Using the SubRoutine

8014213/YFU7/2015-08-03 | SICK

> Switch the control system to the online mode.
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Figure 54: Imported SickAFx ladder routine in the online mode

»  Change in the MainProgram to SickAFx_A101WS_A103WS_FB_Enc1_GetSet.

Logix Designer - PLC in PLC_Nes Project.ACD [1756-L73 21.11]*
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Figure 55: Initializing and starting the SubRoutine

»  On the context menu for SickAFXWS_Enc1_Init_GetSet activate the command
Toggle Bit.

In this way the connection is closed and the encoder can be configured both on the
control system side and via the web server.
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5.6.4

68

Reading and changing the parameters of the encoder

In Controller Tags you can read the parameters of the encoder in the node

SickAFXWS_Enc1_GetData.

File Edit Vi

jew Search Logic Communications Tools Window Help

e T | = |~ S 2l T | e |

Hem Huoy 4 ¥ Aun biode
Mo Forees b_| I Controller OK. @
TR I™ Enengy Starage 0K
B yook
Fledundsrcy

&

a
=]

=)

=]

a
=]

Path: | 4B_ETHIP-14132.168.1.1\B ackplane\0" IJ

1 Nl = = N e e o R |

0 | LA Favorites (TS S B SR [T

=
2 51 Controller PLC
i i
r {3 Controller Fauit Handler
i (7 Pawer-Up Handier
] Tasks
E£@ MainTask

=1£8 MainProgram
Program Tags
[ mainRouting
SickAFx_A1D1WS_A103WS_FE_Encl_Getset
[ Unscheduled Programs | Phases
Motion Groups
[ Ungrouped Axes
Add-On Instructions
{23 SICK_AFRB0_ALDIWS_A103WS_ACT
Parameters and Local Tags
o Logic
Data Types

=65, User-Defined

- SICK_AFKE0_WS_DATA
L, strings
g, Add-On-Defined
SICK_AFXE0_ALDIWS_AL03WS_AQL
Ly, Predefined
L, Module-Defined
Trends
170 Configuration
9 1756 Backplane, 1756-A4
[0]1756-L73 PLC
B [1]1756-EM2TR ENZTR.
El-£5 Ethernet
) 1756-ENZTR ENZTR
B AFSEDAEhIP SickAFX_AD2WS_EncZ
B AFMEDA-EEh/TP SickAFK_ALD3WS_Encl

o
Scape: |fOPLC ~| Show: |81 Tags ~ || -
Name. =5 0| Malue * | Force € | Style Data Type = E
2] _AT02wWS_Enc21 Lo faan} _D328:AFSE0A_EhIP_3940° ||
ickAF_A103WS_Encl1 oo (o _0326AFMEDA EHP_5DAY |2
& _Encl_ADI o] ean) SICK_AFXE0_ATOTWS_AT || 2
SickAFs#S_Encl Cyclic GelSet il Decimal_[BOOL °
= _Encl_GetData T SICK_AFXED_W5_DATA o
[rl-SickAF#wS_Encl_GetDataAcceleration_Format 1640810 Hex INT
[HI-SickAFEwS_Encl_GetData.Aeceleration HighLimi: 1073741823 Decimal  |DINT
£ SickAFAWS_Encl_GetData Aeceleration LowLinit 1073741823 Decimal | DINT
1073741824 Decimal _|DINT
[+ SickAFAWS_Enc]_GetData CNR_D 1 Decimal _|DINT
[ SickAF#WS_Enc]_GetData CNR_N 2048 Decimal _|DINT
[ SickAF#WS_Encl_GetData CPR 262144 Decimal | DINT
H-SickAFwS_Encl_GetDatals o Decimal |SINT
SickAFRWS_Encl_GetData DirectionChange_Limit 1000000 Decimal  |DINT
[+ SickAFAWS_Encl_GetData ESF o Decimal _|SINT
4 SickAF/S_Encl_GetData MotionTime_Limit_seconds 630720000 Decimal _|DINT
FHl-SickAF#wWS_Enc_GetData Pasition_HighLirit 1073741823 Decimal |DINT
[HI-SickAFswS_Encl_GetData. Position_LowLimit 0 Decimal  |DINT
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Figure 56: Reading the parameters in GetData
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CONFIGURATION WITH THE AID OFAPLC 5

Parameters that you change in the web server are displayed in the control system.

€

SICK AG EthernetIP Encader

Logix Designer - PLC in PLC_New_Logis:_Project.ATD [1756-L73 21.111*
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| SickaF:w/S_Encl_GetD ata Acceleration_Format 1640810 Hex INT
- SickAF#WS_Encl_GeiD sta Accelraton_Highlimt 1075741823 Decinal_|DINT
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) Sick&FxwS_Encl_GetD ata CHR_N 2048 Decimal  |DINT
=+ SickAFswS_Encl_GetD ata CPR 262144 Decimal |DINT
 SickAFAWS_Enct_GeDatats o Decinal_|SINT

I | SickAF#wS_Enc1_GatD ata DirectionChange_Limit 1234567 Decimal  |DINT
[ GickAFswS_Encl_GetD ata ESF 0 Decimal |SINT
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ol Crni_seoonds Sso7z0000 Decinal_|DINT
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e e oo Decinal_|DINT

_Encl_ d 16#0000_0000 Hex  |DINT
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Figure 57: Example for changing data in the web server and reading the parameters in the
control system

In Controller Tags you can change the encoder parameters in the node
SickAFXWS_Enc1_SetData.
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Figure 58: Changing parameters in SetData
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5 CONFIGURATION WITH THE AID OF A PLC

Parameters that you change in the control system are displayed in the web server on
the Parameterization page.

NOTE

The web browser must be refreshed to display the modified data.

& Logix Designer - PLC in PLC_New_Logix_Project ACD [1756-L73 21.11]*
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Figure 59: Example for changing data in the control system and reading in the web server

WARNING
Before changing the preset value, check whether there is a hazard from the ma-
chine or system in which the encoder is integrated!

As soon as you have entered the value and accepted the entry using the
the value is applied as a position value (see Figure 109 on page 91)!
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5.7 Function block

For the communication between an Allen-Bradley control system and the
AFS60/AFM60 EtherNet/IP you can use a function block.

571 Prerequisites

o You will find the function block and the complete documentation on the SICK
homepage in the Internet: “EthernetlP function block - EtherNet/IP function block
for encoderspecific functions in RSLogix5000, included manual.”.

. The encoder must be integrated in the control system using an EDS file or as a
generic module.

5.7.2 Importing and connecting

To be able to use the function block in the RSLogix 5000 software, import the compo-
nent into a project as a so-called add-on instruction (file name: SICK_AFx60_Vxxx.L5X).

Then open the function block and connect it. Only with valid connection is it possible to
read parameters from the encoder or to write to the encoder.

SICK_AFHED
— SICK AFSED f AFMBD ADl ———
SICK_AF¥ED ? ..|—{bReadDans)

iTimeout 2 —ib¥WriteDane)
? —(bReadError)

—ib¥WriteErrar)

Gethlessage
Sethlessage
stData

bRead

brite
iReadErrorcode
iWriteErrarcode

B B B JREL B

Figure 60: Function block in the Rockwell control system

You will find a detailed description of how to connect in the operating instructions
“AFS60/AFM60 EtherNet/IP Add-On Instruction”. These operating instructions are
supplied with the function block as a PDF.

5.8 Program examples

The following examples show the configuration of two programs that read (tempera-
ture) and write (preset) acyclic data. For this purpose the programs are written in ladder
logic with the aid of the software RSLogix 5000 from Rockwell Automation.

@ NOTE

During programming the control system must be in the offline mode.

Offline N, FRUN ——]

et B | IJ
Mo Farces b :: gAKT
No Edits =
Redundatcy B i)

Figure 61: Control system in the offline mode

»  First you must define and declare the variables for the program.

» Then add the program blocks to the ladder logic and assign the variables as
appropriate.

> After that you must download the program to the control system.

»  Finally, you can test the program.
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5.8.1

72

Reading temperature

In the first example the temperature of the encoder is to be read with the aid of the
parameter 64h, Temperature Value.

Defining and declaring variables

As the initial step the variables TEMP_Trigger, TEMP_OneShot, TEMP_Value and
TEMP_Message must be defined and declared for the program.

First the variable TEMP_Trigger, which controls the reading process, is added.

> Inthe Controller Organizer, using the right mouse button click Controller Tags
and select New Tag.

=55 Controller Test_Ladder_Inbetriebnahme_Doku

..... 0 Controler &) MewTag.. s
| Powser-Up F
EIB Tasks oritor Tags
E@ MainTask, Edit Tags
Ea MainP ‘erify
i Pr Export Tags...
-Ham
—-[23 Unschedu Print »
M ER RARAS Cem

Figure 62: Adding a new variable

The New Tag dialog box opens.

CT— x
Narne: [TEMP_Tringer oK. |
Description: ;I Cancel |

Help |
Type: IBase 'i Cannectian,.. |
Aliaz For: I ;l
[iata Type: IBDDL _I
Scope: Iﬁl Test_Laddel_Inbetriebnahme...j
External ;
TigEen IHeadMnte j
Style: I Decimal j
[ Constant
™| Open Configuration

Figure 63: Definition of the variable TEMP_Trigger
» Inthe Name field enter TEMP_Trigger, in the Data Type field select the data type
BOOL and click OK.

To only trigger the action once, a further element, in this case an edge-sensitive ele-
ment, must be defined and declared. This element ensures that the action is only
triggered if an edge change from O to 1 occurs in the variable TEMP_Trigger.

>  Select again New Tag.
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Marme: [TEMP_OneShot

Descrption: il
Tupe: |Base 'l Canrection.. |
Alias For: I ﬂ
Data Type: IBDDL |
Scope; Iﬁl Test_Laddel_Inbetriebnahme...j
External 5

Tt IHeadMnte j
Sityle: I Decimal j
[ Constant

I= Open Configuration

ok

Cancel

Help

i

Figure 64: Definition of the variable TEMP_OneShot

> Inthe New Tag dialog box enter TEMP_OneShot in the Name field, in the Data
Type select the data type BOOL and click OK.

A further variable must be added that will then contain the temperature value later
(see Table 21 on page 35, attribute ID 64h, temperature value).

>  Select again New Tag.

Name: [TEMP_Value

Descriptian: ;I
T ppe: I Baze hd l Cotnection... |
Aliaz For: I Ll

Data Tppe: IINT J

Scope; Iﬁl Test_Ladder_Inbetriebnahme...j
External IH 2P j
Access gan/vnle

Style: IDecimaI j
[ Constant

[ Open Eatfiguration

=]
K

x

Cancel

du

Help

Figure 65: Definition of the variable TEMP_Value

> Inthe New Tag dialog box enter TEMP_Value in the Name field, select in the
Data Type field the data type INT and click OK.

Finally a further variable must be defined and declared that obtains the temperature

value from the control system.

>  Select again New Tag.
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hewtag x|
Hame: |TEMF'_Message Create | - |

Drescription: Eoneel |
Help |

Usage: | <hormal>

Tupe: IBase 'l LConnestion...

Aliaz For: |

Diata Type: IMESSAGE

uquL\_uu Lo

Scope: I ﬁ{l FLC
External :
R IHeadMnte
Style: I

I~ Constant

I Dpen MESSAGE Configuration

Figure 66: Definition of the variable TEMP_Message

» Inthe New Tag dialog box enter TEMP_Message in the Name field, select in the
Data Type field the data type MESSAGE and click OK.

Figure 67 shows the resulting variable structure for reading the temperature acyclically.

|| Name gla 'Vd_ue * | Force Mask + | Style Data Type Desciiplion Constant ‘
 AFMBO_EIP.C ) fhaa) ABETHERNET ... I
= AFMB0_EIP:| L)) (o) AB-ETHERNET_... Is
TEMP_OneShot 0 Decimal BOOL 1
|| TEMP_Trigger 0 Decimal BOOL Ju
% TEMP_Value 0 Decimal L) S [T (2
+ TEMP_Message =y () MESSAGE I

Figure 67: Variable structure for reading the temperature

Defining process sequence

After you have defined and declared the variables, the program blocks must be inser-
ted in the ladder logic and the variables assigned as appropriate.

In Tasks, Main Task, MainProgram open the MainRoutine window.

Cantraller Organizer * 3 X

Eﬁ Controller Test_Ladder_Inbetrisbnahme _Doku
Controller Tags

(23 Controller Fault Handler

“.[73 Power-Up Handler

E@ MainTask

Eleg MainProgramm

: Prograrm Tags
[ §f1 MainRouting

Figure 68: Opening MainRoutine
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For the first block an input is added that is to trigger the “read temperature” process.

At |

4 H||.:.4|@ \+|w|{>|<u}|m|

4|+ I\ Favoritgs £Fmmon & marms A B & Tmerountr A IpruomE COmpUEma A Movel oaeal A FIEmst_

!
ﬂl%%:@@ [ a o o = |
]

0

@ao0oo

(End)

Figure 69: Adding ExamineOn block

» On the Favorites tab select the ExamineOn block and add it to the MainRoutine.

The related variable must be assigned to this input, in our example the variable
TEMP_Trigger.

I 7 vl
2 x| Show fai Tags -]
|Name :E||Data Type Diescription | & |
ﬂ [F-AFMEO_EIP:C AB:ETHERME... B
ﬂ [H-AFMED_EIF:I AB:ETHERRE...
ﬂ TEMP_CneShot BOOL
ﬂ TEMP_Trigger BOOL
ﬂ [F-TEMP_value MESSAGE
|
| Contraller
| Frogram

Figure 70: Allocation of the variable TEMP_Trigger to ExamineOn

»  Click on the question mark.
A drop-down menu will open.
>  Select the variable TEMP_Trigger.

The ONS block must be added for the edge sensitivity of the process sequence.

]

ﬂ Hll:rllh_:_dl ‘H'l-H-l-()—l-(L)—l-(U)—lDNSlDSRlDSFl ﬂ
4 | ¢ I Favortes £ Add-On 4 Alarms b, Bit £ TimerfCounter £ InpubiOutout £ Compare X Computedath { MovelLogical £ FileMisc.

1| [ 3 | [t 8 [s. o] o

TemP_Trigger I

E {oNST

[uEY

B
e
e
g

(End)

Figure 71: Adding ONS block

»  On the Bit tab select the ONS block and add it to the MainRoutine.
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A variable must also be assigned to this block.

I 7 vl
2 x| Show fai Tags -]
|Name :E||Data Type Diescription | & |
ﬂ [F-AFMEQ_EIP:C AB:ETHERME... B
ﬂ [H-AFMED_EIF:I AB:ETHERRE...
ﬂ TEMP_CneShot BOOL
ﬂ TEMP_Trigger BOOL
ﬂ [F-TEMP_value MESSAGE
B
| Contraller
| Frogram

Figure 72: Allocation of the variable TEMP_OneShot to ONS

»  Click on the question mark.
A drop-down menu will open.
»  Select the variable TEMP_OneShot.

In the next step the message must be configured to read the temperature value from
the encoder.

ﬂ |—|||E,-|||E|| nsa'asu'ssulmrl ﬂ
4| v\ Favorites A Add-On £ Alrms £ Bt A Timet/Courter A InputiQutput A4 Compare A ComputeMsth £ Movedogical A FileMlisc

(End)

Figure 73: Adding MSG block

»  On the Input/Output tab select the MSG block and add it to the MainRoutine.

TS o
Meszage ER
Message Contral ITEMP_Message - [N
=
2 =] Showe[MEssAGE =
|Name ::llData Type |Description -
——| 8] FTEMF_Message MESSAGE
B
| Contraller
| Program

Figure 74: Allocation of the variable TEMP_Message to MSG

» Inthe Message Control field select the variable TEMP_Message.
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The MSG block must then be configured.

MG
~+—{ Message HEMN>—1
Mezzage Control  TEMP_Messane |:| Ot ]
L ER

Figure 75: Opening configuration dialog box for the MSG block
»  For this purpose click the button with the three dots.
The Message Configuration dialog box will open.

Message Configuration - TEMP_Message N @I 5‘

Configuration™ | Communicationl Tag I

Message Type: IEIP Generic j

?ervice IGet Altribute Single LI Source Elemetit: E
ype:
Source Lengthi ||_'| 3: [Bptes]

Service I— . I—
Code: g -z ks |l (Hex) Destination TEMP_Walue -

Instance: |1 Attnbute:|84 [Hex) e, |
2 Enable 3 Enable Waiting ) Start 3 Done Donhe Length, 0
2 Enor Code: Extended Error Code: [~ Timed Out &
Error Path:

Error Test:

oK I Abbrechenl Ubernehmenl Hilfe

Figure 76: Configuration dialog box for the MSG block

»  Configure the following parameters on the Configuration tab:

Service Type: Get Attribute Single (see Table 18 on page 28)
Instance: 1 (as only one device is connected to the control system)
Class: 23(h) (Position Sensor Object, see Table 5 on page 19)
Attribute: 64(h) (Temperature Value, see Table 21 on page 35)
Destination: TEMP_Value

O O O O O

@ NOTE

TEMP_Value is the fourth variable added. The value for the temperature is written to
this variable on executing the example program.

»  Open the Communication tab.

Message Configuration - TEMP_Message : ) @I ﬂ

Configuration™ Eommunicationl]’ag I
&« Path: || Browse... |

Figure 77: Communication tab

>  Beside the Path field click the Browse... button.
The Message Path Browser dialog box will open.
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»  Select the encoder connected.

Il Message Path Browser || x|

Pathy [AFME0_EIF
AFMBO_EIP

= &5 1/0 Conliguration
=83 1756 Backplane, 1756-A4
ﬁﬂ [0] 1756-LE1 Test_Ladder_|nbetriebnahme_Dioku
= ] N]1786-EMZTR EthetetP
&5 Ethemet
S £ THERNET-MODLILE AFMBD_EIP
] 175E-ENZTR EtheiNetP

ak | Cancel | Help

Figure 78: Selecting encoder

Figure 79: Selected encoder

The encoder is applied in the Path field.
>  Close the Message Path Browser dialog box using OK.

Transferring program to the control system
Finally the program is transferred to the control system.

»  From the Offline menu select the Download command.

DFfline 0. M RUN i
Mo Forces _@3 online
m Upload. ..
Fedundancy | Download

s Program Mode
E'S Controller Tesk

=

] Run Maode
14 Controller
23 Controller | Test Mode
3 Power-Up |
Ea Taske Clear Faults
. B8 MainTask Go Ta Faulks
: E’@ MainPr

Pre Controller Properties

(=1

Figure 80: Transferring the program to the control system

> Accept the next message.

Testing program

If the variable TEMP_Trigger is changed from O to 1 in the Controller Organizer, the
temperature value is displayed in the variable TEMP_Value (here: 39.00 °C).

Scope: Im Test_Ladder_Ink vl Show: IAlI Tags jl-
I ame -z o | value * | Force Magk | Style Data Type
[+-AFMED_EIF:C ot s AB:ETHERMET_...
[F-AFMED_EIF: ey o AB:ETHERMET_...
TEMP_OneShat 1 Decimal BOOL
TEMP_Trigger 1 Decimal BOOL

(- TEMP_Valus Al 3a00] Decimal INT

[+ -TEMP_Meszage Eana e MESSAGE

Figure 81: Display of the temperature value in TEMP_Value
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5.8.2 Setting preset value
In the following example a preset value is to be set.

Defining and declaring variables

As the initial step the variables PRESET_Trigger, PRESET_OneShot, PRESET_Value and
PRESET_Message must be defined and declared for the program.

First the variable PRESET_Trigger is added, this variable controls the process.

> Inthe Controller Organizer, using the right mouse button click Controller Tags
and select New Tag.

=55 Controller Test_Ladder_Inbetriebnahme_Doku

..... £ Controler &) MewTag.. s
| Powser-Up F
EIB Tasks oritor Tags
E@ MainTask, Edit Tags
Ea MainP ‘erify
A Pr Export Tags...
-Ham
—-[23 Unschedu Print »
M ER RARAS Cem

Figure 82: Adding a new variable

The New Tag dialog box opens.

a x
Name: [FRESET Triager
Description: _ﬂ Cancel |

Help |

=
Tupe: |Base 'l LConnection,. |
Aliaz For: | d
Data Type: IBDDL |
Scope: Iﬁ{l Test_Ladder_Inbetriebnahme...j
External :
R IHeadMnte j
Style: I Decimal LI
" Constant
T Open Eanfiguration

Figure 83: Definition of the variable PRESET_Trigger

» Inthe Name field enter PRESET_Trigger, in the Data Type select the data type
BOOL and click OK.

To only trigger the action once, a further element, in this case an edge-sensitive ele-
ment, must be defined and declared. This element ensures that the action is only
triggered if an edge change from O to 1 occurs in the variable PRESET_Trigger.
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>  Select again New Tag.

8 x
Name: [FRESET_Oneshof
Description: ;I Cancel |

Help |
2
Type: | Baze hd l Canrection.. |
Aliaz Far: | ;I
Data Type: IBDDL |
Scope: IE{I Test_Ladder_Inbetriebnahme...j
Extermal :
Access: I Fiead/w/iite ﬂ
Style: [Degimal |
™ Constant

I™ | Open Configuration

Figure 84: Definition of the variable PRESET_OneShot

» Inthe New Tag dialog box enter PRESET_OneShot in the Name field, select in the

Data Type field the data type BOOL and click OK.

A further variable must be added that will then contain the preset value later (see

Table 21 on page 35, attribute ID 13h, preset value).

>  Select again New Tag.

a
M ame: IPF!ESET_VaIueI
D escription: ;| Carcel |

Help |

Type: IBase A l Cornecton,,- |

Alias For: | LI

Data Type: IDINT |

Scope: Iﬁ{l Test_Ladder_Inbetriebnahme...j

External 3

Ridaa IFleaerlte ﬂ

Style: IDecimaI LI

" Constant

[T Open Eanfiguration

x

Figure 85: Definition of the variable PRESET_Value

> Inthe New Tag dialog box enter PRESET_Value in the Name field, select in the

Data Type field the data type DINT and click OK.
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Finally a further variable must be defined and declared that obtains the preset value
from the control system.

>  Select again New Tag.

8 x
Narme: [FRESET Message
D escription; ;l Carcel |

Help |
Type: IBase Vl Eornechiot, . |
Aliaz For: | ;l
DataType:  [MESSAGE |
Scope: IE{I Test_Ladder_Inbetriebnahme...j
External :
He IHead.-’W'nte j
Style: I d
" Constant
" Dpen MESSAGE Configuration

Figure 86: Definition of the variable PRESET_Message

» Inthe New Tag dialog box enter PRESET_Message in the Name field, select in the
Data Type field the data type MESSAGE and click OK.

Figure 87 shows the resulting variable structure for setting a preset value.

Mame =32 | Yalue * | Force Mask €| Style Data Type
[+-AFMBED_EIP:C S Tt AB:ETHERMET_...
[FH-AFMBO_EIP: oo S AB:ETHERMET ...
FRESET_Trigger i} Decimal BOOL
PRESET_OneShot i} Decimal BOOL
[+#-PRESET_Value 0 Decimal DIMT
[#-PRESET_Message Tt ey MESSAGE

Figure 87: Variable structure for setting a preset value

Defining process sequence

After you have defined and declared the variables, the program blocks must be inser-
ted in the ladder logic and the variables assigned as appropriate.

In Tasks, Main Task, MainProgram open the MainRoutine window.

ki

Controller Tags

23 Controller Faulk Handler
------ 3 power-Up Handler

5] Tasks

{58 MainTask

Eeﬁ MainProgram

Eﬁ MainRouting

Figure 88: Opening MainRoutine

If the process sequence for writing a preset value is to run in parallel with the previous
example, then a new thread must be added.
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4 |
| H||cﬂ/|an| AR | 0 | 2
| > [\ Favorftes (Faaon TR Compulemiath {_Wovelogicel A FIeiise
i /
‘}aj Eﬂ% B3] |ae & ok v <.,h;|
TEMP_Trigger  TEMP_Oneshat
a —F {ons] Message FEN—
Message Cantrol TEMP_Message L] (DN —
HER—

(End]

Figure 89: Adding Rung block

» On the Favorites tab select the Rung block and add it to the MainRoutine.

For the first block an input is added that is to trigger the “set preset value” process.

ik

R R A R R ey |
o[> |\ Foverites (EATOR R A A P& TierKamer I

|
ﬁl%%ﬁ@@ [ | | o]

EMP_Trigger  TEMP_OneShat
o Ip

[ E [ons]

]
1 : ‘ﬁ
e
e

(End)

Figure 90: Adding ExamineOn block

»  On the Favorites tab select the ExamineOn block and add it to the MainRoutine.

The related variable must be assigned to this input, in our example the variable
PRESET_Trigger.

=

K2 x| ShowranTags =l
‘Name ::] |Data Type De=scription |« |

ﬂ [H-AFME0_EIR:C ABETHERME ...

ﬂ [H-AFME0_EIP:| AB.ETHERME...

ﬂ [H-PRESET Message MESSAGE

ﬂ PRESET_OneShot BOOL

j PRESET_Trigger BOOL

ﬂ PRESET_alue CiMT

ﬂ [ TEMP_Message MESSAGE

ﬂ TEMP_OneShot BOOL P

ﬂ TEMP_Trigger BOOL =

[ Corraller

[ Pogam

Figure 91: Allocation of the variable PRESET_Trigger to ExamineOn

»  Click on the question mark.
A drop-down menu will open.
>  Select the variable PRESET_Trigger.
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The ONS block must be added for the edge sensitivity of the process sequence.
ﬂ H|h:.—1||g|_| -H-l-M—l-()-|-(L)-|-(U}|uNs|osR|osF| ﬂ
|+ Faverites £ Add-On £ Arrms A Bit A TmerfCourter A InpubiOuiput { Compare f{ Compuieialh A Wovellogical £ Flemise.
\7@] e = e
TEMFJI[IQQEF TEM’P:OnejShm M
’ 5 Gl m:z:g: Cantral TEMP_Message Dis’:l))j
HER—
. E PRESELEngger %
(End)
Figure 92: Adding ONS block
»  On the Bit tab select the ONS block and add it to the MainRoutine.
A variable must also be assigned to this block.
|~..' j 5h0W1|AIITags j
|Name ::||Data Type Description | &
EAFMBD_EIP:I AB:ETHERME...
[H-PRESET_Message MESSAGE
PRESET_CneShat BooL
E PRESET_Trigger BOOL
E PRESET_alue DiMT
E [#-TEMP_Messane MESSAGE
E TEMP_OneShat BOOL
E TEMP_Trigger BOCL
TEMP _Walue IMT ‘:
| Contraller
| Program
Figure 93: Allocation of the variable PRESET_OneShot to ONS
»  Click on the question mark.
A drop-down menu will open.
»  Select the variable PRESET_OneShot.
In the next step the message must be configured to write the preset value to the
encoder.
4| K|tk | mes | s ssu | zor 2
A Favortes Add-On Alarms Eﬂ' Timer/Counter Cotnpare. Cotnpute hath MovelLogical FileMisc:
TEMPj;\ggEr TEMIF}OnE_?hUt
4 = e mzzzgz Contral TEMP_Message D_{(SZD)—_
(HER—
1 E Message . HEN—]
e Messaye cmml: :((E;D;
(End)
Figure 94: Adding MSG block
»  On the Input/Output tab select the MSG block and add it to the MainRoutine.
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84

v
" =
Mezzage Cnntrnl Dl
< R

[ =| show |MEssAGE =l
‘Name ::1|Daia Type |Descriptinn =
] ﬁ [F-PRESET Message MESSAGE
ﬂ [+ TEMP_Message MESSAGE
-
| Controller
| Program

Figure 95: Allocation of the variable PRESET_Message to MSG

> Inthe Message Control field select the variable PRESET_Message.
»  The MSG block must then be configured.

WG
—| Mezzage CER —
mezzage Control PRESET_Meszage |Z| O —
HERI—

Figure 96: Opening configuration dialog box for the MSG block

»  For this purpose click the button with the three dots.
The Message Configuration dialog box will open.

Message Configuration - PRESET_Message i 8 =

Configuration® | Communication | Tag |

Meszage Type: IEIP Generic j

%ervice l Set Attribute Single j Source Element: PRESET_Value -
ype:

Source Length: |4 3: [Bptesz]
Service I‘_ : I_
Code: i [Es el 23 (=413 Destination I:

Instance: I‘I Adtribute:|13 [Hex) e

Enablesble  Enable 'wattingting Starkitart [ oneone Dione Length: 0
Error Codende: Extended Ermor Code: [ Timed Out &
Errar Path:
Error Text:

Ok I Abblechenl Obernehmen Hilfe

Figure 97: Configuration dialog box for the MSG block

»  Configure the following parameters on the Configuration tab:

Service Type: Set Attribute Single (see Table 18 on page 28)
Instance: 1 (as only one device is connected to the control system)
Class: 23(h) (Position Sensor Object, see Table 5 on page 19)
Attribute: 13(h) (Preset Value, see Table 21 on page 35)

Source Element: PRESET_Value

Source Length: 4

O O 0O O O O
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@ NOTE

8014213/YFU7/2015-08-03 | SICK

PRESET_Value is the fourth variable added. On executing the example program the
preset value is taken from this variable and written to the attribute 13h of the Position
Sensor Object.

»  Open the Communication tab.

Message Configuration - PRESET Message i a8 x|

Configuration” Communicatioanag I
& Path: || Browse... |

Figure 98: Communication tab

»  Beside the Path field click the Browse... button.
The Message Path Browser dialog box will open.
»  Select the encoder connected.

Il Message Path Browser | =] x|

Pathy [AFME0_EIF
AFMBO_EIP

= &5 1/0 Conliguration
=83 1756 Backplane, 1756-A4
ﬁﬂ [0] 1756-LE1 Test_Ladder_|nbetriebnahme_Dioku
= ] N]1786-EMZTR EthetetP
&5 Ethemet
S £ THERNET-MODLILE AFMBD_EIP
i f] 1756-EN2TR EtheNetiP

ak | Cancel | Help

Figure 99: Selecting encoder

Figure 100: Selected encoder

The encoder is applied in the Path field.
>  Close the Message Path Browser dialog box using OK.

Transferring program to the control system
Finally the program is transferred to the control system.

»  From the Offline menu select the Download command.
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86

Offfine N, AN i
Mo Faorces _Qo Cnline
W Upload. ..
Fredundancy | Download

i
= Brogram Made 3
troller Testl Rl Hinds 1]
Controller
-3 Controller | Test Mods
i i Power-Up |
E'ﬁ G Clear Eaults
: E@ MainTask Ga Ta Faulks
. EEB MairPr

Confroller Properties

Figure 101: Transferring the program to the control system

> Accept the next message.

Testing program
MHame =z|a | Value € | Force Mask + | Shyle Data Type
[+-4FMWED_EIP.C fannl found AB:ETHERMET ...
[=]-AFMED_EIP: i) s ABETHERMET ...
E-AFMBD_EIF':I.Data Iy {.u. ¥ | Decimal DINT[3]
[H-AFMEO0_EIF:].Datal0] ] Decimal DINT
[+H-AFWBO_EIF:]. Data[1] 500 Decimal DINT
| [+-AFME0_EIF:].Data[2] ] Decimal DINT
PRESET _Trigger 1 Decimal BOOL
PRESET_OneShat 1 Decimal BOOL
[+-FRESET Value s00 Decimal DIMT
[+-PRESET _Meassage e s i MESSAGE

Figure 102: Display of the preset value in PRESET_Value

>  To test the example program, in the Controller Organizer enter a value (500 in

the example) in the variable PRESET_Value.
»  Change the variable PRESET_Trigger from O to 1.

In the position data AFM60_EIP:1.Data[1] the value now changes to 500.

OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP

8014213/YFU7/2015-08-03 | SICK

STEGMANN Subject to change without notice



CONFIGURATION WITH THE AID OF THE INTEGRATED WEB SERVER 6

6 Configuration with the aid of the integrated web server

A web server is integrated in the AFS60/AFM60 EtherNet/IP. Using the web server you
can monitor the status of the encoder, configure the encoder parameters and under-

take diagnostics.

NOTE

If you change parameters using the web server, then please pay attention to sec-
tion 3.5 “Integration and configuration options” on page 36.

SICK

Sensor Intelligence.

Home Parameterization

Device Position Velocity

Device

Diagnostics Tools

Temperature Timer

Device name

Firmware version

DHCP

Position of address switches
MAC address

Serial number

Protocol

AFM60-Ethernet/IP
201

L]

111
00:06:77:07:00:2B

0BO1002B

Ethernet/IP CIP Position Sensor Object

Position

311429

|Statu5

(2

User
& AuthorizedClient Log off  Change Password

Language
English x

Figure 103: Web server user interface

Prerequisites

. The encoder must be connected.

. The encoder must communicate with a browser-enabled device.
The web server supports Internet Explorer V8.0 64-bit and later, Google Chrome
V38.0 and later, Firefox V33.0.2 and later.

. The IP address of the encoder must be known (see section 5.2 on page 48).

Language

The web server starts in English.

User
User:

l—
Password: Lag onl
Language
IEngIlsh 'l
Enﬂlish
Figure 104: Selection of language

You can change the user interface language to German in the Language list box.

8014213/YFU7/2015-08-03 | SICK
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6 CONFIGURATION WITH THE AID OF THE INTEGRATED WEB SERVER

6.1 Home

@ NOTE

All values displayed are refreshed around once per second.

6.1.1 Device

This page lists the basic data on the encoder.

| Status | [}

Figure 105: LED symbol

An LED symbol also indicates the following status:

@® Green Encoder in the operational status (ready for operation, no alarms,
warnings or errors occurred)

@ Green Incorrect scaling parameters
@ Red The Alarm flag is set.
@: Red The Warning flag is set.

You will find a detailed description of the alarms, warnings or errors that have occurred
on the web server Diagnostics page (see section 6.3 on page 95).

6.1.2 Position

This page shows the following parameters from the Position Sensor Object (see
Table 21 on page 35):

. current position value (attribute ID OAh)
o lower limit for the position (attribute ID 16h)
. upper limit for the position (attribute ID 17h)

You can change the limits as user “AuthorizedClient” (see section 6.2.7 on page 94).

6.1.3 Velocity

This page shows the following parameters from the Position Sensor Object (see
Table 21 on page 35):

. current velocity (attribute ID 18h)

The unit for the velocity is defined by the attributes 19h and 20h.
o lower limit for the velocity (attribute ID 1Bh)
o upper limit for the velocity (attribute ID 1Ch)

You can change the limits as user “AuthorizedClient” (see section 6.2.7 on page 94).

6.1.4 Temperature

This page shows the following parameters from the Position Sensor Object (see
Table 21 on page 35):

. current temperature (attribute ID 64h)

The temperature is indicated with £5° accuracy.
o lower limit for the temperature (attribute ID 67h)
o upper limit for the temperature (attribute ID 68h)

You can change the limits as user “AuthorizedClient” (see section 6.2.7 on page 94).
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6.1.5 Timer

This page shows the following parameters from the Position Sensor Object (see
Table 21 on page 35):

. saved motion time in seconds (attribute ID 6Bh)
o saved operating time in seconds (attribute ID 6Ch)

You can change the limits as user “AuthorizedClient” (see section 6.2.7 on page 94).

6.2 Parameterization

8014213/YFU7/2015-08-03 | SICK

With the aid of this page you can configure the encoder parameters. By configuring the
parameters you can set the attributes of the Position Sensor Object (see Table 21 on
page 35). The configuration options depend on whether you are logged in as a user.

After you have re-entered a parameter, press the key. The parameter is saved
in the volatile memory of the encoder.

NOTE

Only the parameter last changed is written to the volatile memory when you press the
key. If you want to change several values (e.g. the lower and the upper limit for
the velocity), then press the key after each data entry.

The following configuration options are available without logging in:

. overview
. units
. preset

The following configuration options are available after logging in as user
“AuthorizedClient”:

o scaling

. round axis functionality
o changing preset value
. limits

. reset

Login

You can login for configuration using the following access data:

. user: AuthorizedClient
. password: enc123

User

User: EuthorizedCIient
Password: ...I-.I-||| Log Onl

Language
IEninsh 'I

Figure 106: Log on
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Changing the password

@ NOTE

Change the password to prevent unauthorized access to the encoder.

» In User click the link Change password.

User
& AuthorizedClient Log off  ChanaePassword

Language
IEninsh'l

Figure 107: Changing the password

The Change Password dialog box will open.

Old Password I

New password I

Enter new I
password
again

Change Passwordl

Figure 108: Changing the password

»  Type the password used up to now in the Old password field.
» Type a new password in the New password field.
Type at least 1 character and a maximum of 16 characters 17
>  Type the new password again in the Enter new password again field.
»  Click on Change password.
The new password is applied.

For technical reasons the password is transmitted unencrypted over the network.
Therefore take measures to prevent password sniffing.

6.2.1 Overview

This page shows an extract from the attributes of the Position Sensor Object (see
Table 21 on page 35).

o The Current column shows the parameters currently configured.
. The Default column shows the factory settings.
. The ID hex column shows the attribute IDs in the Position Sensor Object.

1 All Unicode characters are permitted.
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CONFIGURATION WITH THE AID OF THE INTEGRATED WEB SERVER 6

6.2.2 Units

On this page you can configure the parameters for the units for direction, velocity, ac-
celeration and temperature from the Position Sensor Object (see Table 21 on page 35).

o code sequence (attribute ID OCh)

o  clockwise
o counterclockwise

. velocity unit (attribute ID 19h)

counts/s
counts/ms
turns/s
turns/min
turns/h

O O O O O

. acceleration unit (attribute ID 1Eh)

counts/ms2
counts/s?
turns/s?
rad/s?

. temperature unit (attribute ID 65h)

o °C (Celsius)
o °F (Fahrenheit)

O O O O

6.2.3 Triggering preset

WARNING
Before triggering the preset function, check whether there is a hazard from the
machine or system in which the encoder is integrated!

This page shows the current position value for the encoder and the preset value
(attribute ID 13h) from the Position Sensor Object.

Preset
SET

Warning: Before triggering the preset function or changing the preset
value, check whether there is a hazard from the machine or system in
which the encoder is integrated!

[Position [ 311428]

‘Current preset value l OJ

o

Position

VCurrent preset value U}

Figure 109: Triggering preset

»  Click on PRESET.
The position value is set to the preset value.

You can change the preset value as user “AuthorizedClient” (see Figure 106 on
page 89).
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6.24

92

Scaling

On this page you can configure the parameters for the scaling in the Position Sensor
Object (see Table 21 on page 35).

e  Scaling (attribute ID OEh)

o on
o off

If you set the scaling to on, the following parameters are displayed:
Scaling

on 2

CPR | 262144

Revolutions 28

Total resolution (CMR) 524288

Figure 110: Scaling

. CPR, number of steps per revolution (attribute ID 10h)
. Revolutions, number of revolutions of the total resolution (This is not a Position
Sensor Object attribute.)

Only the following values can be selected: 1, 2, 4, 8, 16, 32, 64, 128, 256, 512,
1,024, 2,048 and 4,096.

e  The Total resolution (CMR) field indicates the value of attribute ID 11h “Total
Measuring Range, total resolution” in the Position Sensor Object (see Table 21 on
page 35).

Scaling

on el

Round axis functionality is active

Figure 111: Scaling with active round axis functionality

NOTE

If the round axis functionality is activated, it is not possible to set any scaling,.
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CONFIGURATION WITH THE AID OF THE INTEGRATED WEB SERVER 6

6.2.5 Round axis functionality

You activate the round axis functionality and configure the parameters for nominator,
divisor and the total resolution (see Table 21 on page 35).

. round axis functionality (attribute ID 7Dh)
o on
o off

If you set the round axis functionality to on, the following parameters are displayed:

Round axis functionality

on i
N or for the ber of revolutions I 137
Divisor for the number of revolutions I 10
Total resolution (CMR) I 3600

Figure 112: Round axis functionality

o Nominator for the number of revolutions (attribute ID 7Eh)
. Divisor for the number of revolutions (attribute ID 7Fh)
o Total resolution (CMR) (attribute ID 11h)

The prerequisites and restrictions for the parameters are described in section 3.6.10
on page 42.

@ NOTE

If you activate the round axis functionality, then on the Scaling page the scaling is set
to on. However, no scaling parameters are available (see Figure 111 on page 92).

6.2.6 Changing preset value

WARNING

Before changing the preset value, check whether there is a hazard from the ma-
chine or system in which the encoder is integrated!

As soon as you have entered the value and accepted the entry using the key,
the value is applied as a position value (see Figure 109 on page 91)!

On this page you can configure the preset value in the Position Sensor Object
(attribute ID 13h, see Table 21 on page 35).
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6.2.7

6.2.8

18)

Limits

Reset

On this page you can configure the limits for the position, velocity, acceleration and
temperature:

o lower limit for the position (attribute ID 16h)
. upper limit for the position (attribute ID 17h)

NOTE

Using the lower and upper limit for the position you can realize range monitoring. This is
not an electronic cam.

o lower limit for the velocity (attribute ID 1Bh)
o upper limit for the velocity (attribute ID 1Ch)
. lower limit for the acceleration (attribute ID 20h)
o upper limit for the acceleration (attribute ID 21h)

If these limits are exceeded, the consequence will be the following;:

. The Warning flag (attribute ID 31h) in the Position Sensor Object is set (see
Table 21 on page 35).

o On the Device page the status LED flashes (see section 6.1.1 on page 88).

e  The warning text is displayed on the Status page (see section 6.3.1 on page 95).

In addition other limits that are not included in the Position Sensor Object can be set:

e limit for the motion time in hours 8

e limit for the operating time in hours &

o limit for the number of changes in the direction of rotation
. limit for the number of clockwise starts

. limit for the number of counterclockwise starts

On this page you can run the class service Reset and restart the encoder.

NOTE

After the restart the language will be reset to English and the user logged out.

Save parameters in the non-volatile memory
» Clickon -S-.

The function uses the class service Save (service code 16h) in the Position Sensor
Object.

The parameters are saved in the non-volatile memory, the encoder is restarted.

The motion time and the operating time are always calculated from the initial commissioning of the encoder. On configuring the limit,

note that encoder may already have a certain amount of motion time or operating time.

94
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6

Reset to the default factory settings

» Clickon -D-.

The function uses the class service Reset (service code 05h) in the Position
Sensor Object (data = O1h).

The parameters are reset to the factory settings, the encoder restarted.
Restart
» Clickon -R-.

The encoder is restarted.

6.3 Diagnostics

On the diagnostics pages you will find detailed information on possible alarms,

warnings and errors.

6.3.1 Status

The page shows a description of the error if a warning or an alarm has occurred.

19)

8014213/YFU7/2015-08-03 | SICK
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Status

Current status
Limit operating time of the encoder exceeded

Status memory
No entries

Motion time of the encoder
Wwithin tolerable value

Operating time of the encoder
Outside tolerable value

Figure 113: Diagnostics status

. Current status
The last three messages since switching on 1 are displayed.
. Status memory

The texts for warnings, alarms and errors from the fault header are displayed (see
Table 30 on page 103). If a warning, alarm or error has not yet occurred, the text

displayed is No entries.
. Motion time of the encoder

Indicates whether the motion time is within the tolerated values (see section 6.2.7

on page 94).

. Operating time of the encoder
Indicates whether the operating time is within the tolerated values (see sec-
tion 6.2.7 on page 94).

The memory is empty after switching off and on again.
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6.3.2 Velocity
This page shows the following values on the velocity from the Position Sensor Object
(see Table 21 on page 35):
. velocity unit (attribute ID 19h)
. current velocity (attribute ID 18h)
o highest velocity that the encoder has reached since start-up (attribute ID 6Dh)
o lower limit for the velocity (attribute ID 1Bh)
. upper limit for the velocity (attribute ID 1Ch)
6.3.3 Temperature
This page shows the following values on the temperature from the Position Sensor
Object (see Table 21 on page 35):
. temperature unit (attribute ID 65h)
. current temperature (attribute ID 64h)
o highest operating temperature reached (attribute ID 6Fh)
. lowest operating temperature reached (attribute ID 70h)
. lower limit for the temperature (attribute ID 67h)
. upper limit for the temperature (attribute ID 68h)
6.34 Time
This page shows the following values on the encoder motion time and operating time
from the Position Sensor Object (see Table 21 on page 35):
o saved motion time in seconds (attribute ID 6Bh)
. limit for the motion time in hours (see section 6.2.7 on page 94)
o saved operating time in seconds (attribute ID 6Ch)
. limit for the operating time in hours (see section 6.2.7 on page 94)
6.3.5 Cycles
This page shows the following values on the encoder cycles from the Position Sensor
Object (see Table 21 on page 35):
o number of changes in the direction of rotation (attribute ID 75h)
. number of clockwise starts (attribute ID 76h)
. number of counterclockwise starts (attribute ID 77h)
. limit for the number of changes in the direction of rotation (see section 6.2.7 on
page 94)
. limit for the number of clockwise starts (see section 6.2.7 on page 94)
o limit for the number of counterclockwise starts (see section 6.2.7 on page 94)
6.3.6 Heartbeat
The AFS60/AFM60 EtherNet/IP supports Slave Sign of Life functionality (see sec-
tion 3.6.3 on page 40).
Heartbeat
2
Current update factor (2...127) I—S
Current update cycle in ms 150
Figure 114: Heartbeat
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6.4

6.4.1

6.4.2

6.4.3

8014213/YFU7/2015-08-03 | SICK

Tools

EDS

If you set the heartbeat to on, the following symbols and parameters are displayed:
An LED symbol indicates the heartbeat:

@® Green Active
® Gray Not active

NOTE

As the website is refreshed every second, the change between the status cannot be
displayed in real-time.

The Current RPI in ms column indicates the RPI.
Define the update factor in the Current update factor (2 ... 127) field.

The Current update cycle in ms column indicates the heartbeat.

The EDS files for integrating the encoder in the PLC are saved in the encoder.
» Click Download EDS to download the files as a RAR archive.

The RAR archive contains the EDS files for the singleturn and the multiturn
encoder as well as their icon.

Ladder routine

Update

The configuration data are mapped between the control system and the web server
with the aid of the ladder routine (see section 3.5.2 on page 36). The ladder routine is
saved in the encoder.

You must download the appropriate ladder routine depending on whether you use the
instance 101WS and 103WS or the instance 102WS of the Assembly Object (see
Table 15 on page 23).

» Choose the ladder routine to suit the instance used. Click Download Ladder-
Routine ... to download the file as a RAR archive.

You can update the firmware using FTP.

» If you are connected to the encoder using the web server, close the web browser.
»  Start your FTP client and enter the IP address of the encoder.
»  Use the following login data:

o user name = host
o password =encl123

OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP 97

STEGMANN Subject to change without notice



6 CONFIGURATION WITH THE AID OF THE INTEGRATED WEB SERVER

Pz host@192.168.1.124 - FileZilla I -18]x|
File Edt View Transfer Server Bookmarks Help
/T el SR s E TS
| Host: [ 192.168.1,124 Username: [host Password; [sesese Port: Quickeonnect v|
[Command: PASY ;]
Response: 227 Entering Passive Mode (192,168,1,124,4,3)
Command: LIST
Response: 150 Here it comes...
Response: 226 Transfer OK, Closing cornection
IStatus: Directory listing successful
[Status: Disconnected from server zl
Local site: |C:\Du(uments and Settings|benjamin|Desktop j Remote site: MFIRMWARE,UPDME,DRWE ;I
[+ Desktop Bl EIEN
[#-5,¢ Favorites ol #- FIRMwARE_UPDATE_DRIVE
) Local Setings
{2 My Documents
I NetHood  iardcopy11980/01/06 20:05:40)
Fiename / benjamin
=8
23 File Folder
©)5m File Folder Filename _© [ Filesize [ Filetype [ Last modified
() FileZilaPartable File Folder 2.
() FireforPortable File Folder 3] FupFile:bin 1.863.440 BIN File 01.01.1980 01:C
B3] Copy of Orginal_Messung_20_04_2011.xls 882176 Microsoft Exc 120 FLASH_INFO File Folder 01.01.1980 01:
5] FupFile.bin 1853440 BINFie 1) FLASH_CONTENT File Folder 01011980 01:C
Bl KaMessreihe.uls 43152 Microsoft Exce
B KSMP_03032011.uls 226304 Microsoft Exce
] KSMP_18042011.4ls 432640 Microsoft Exnce
1Z] MAE_Data.tut 169 Text Documer
MessprogrammDaten 413 File =
« | » 4« | |
Selected 1 file. Total size: 1,863,440 bytes 1 file and 2 directories. Total size: 1,863,440 bytes

Server/Local file Direction | Remote file Size | Prioi Status

! Queued files [ Failed transfers 1 Successful transfers (21) [

Figure 115: Example for the firmware update

»  Open the folder IRMWARE_UPDATE_DRIVE.
»  Copy the update file (*.bin) to this folder.

The firmware update takes approx. 3 minutes.

£ B | Queue: empty ee

o During the firmware update the Encoder LED initially flashes red.

. Then the Encoder LED illuminates red.
After the firmware update the encoder restarts.

. The Encoder LED then illuminates green.

@ NOTE

Make sure that the encoder is continuously supplied with power during the firmware
update. If the power is interrupted the encoder will either be reset to the state prior to

the update or, in the worst case, will no longer respond.

6.44 Address switches
This page shows the possible settings for the address switches (see Table 27 on
page 46).

6.45 Fault header information
The encoder has a fault header in which the alarms and warnings that have occurred
are displayed. The possible alarms and warnings are listed on the Fault header infor-
mation page.
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6.5 Test notes

WARNING
Commissioning requires a thorough check by authorized personnel!
Before you operate a system equipped with the AFS60/AFM60 EtherNet/IP for the first

time, make sure that the system is first checked and released by authorized personnel.
Please read the notes in chapter 2 “On safety” on page 9.
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7 FAULT DIAGNOSIS

7 Fault diagnosis

This chapter describes how to identify and rectify errors and malfunctions of the
AFS60/AFM60 EtherNet/IP Absolute Encoder.

71 In the event of faults or errors

WARNING
Cease operation if the cause of the malfunction has not been clearly identified!

Stop the machine if you cannot clearly identify or allocate the error and if you cannot
safely rectify the malfunction.

7.2 SICK STEGMANN support
If you cannot remedy an error with the help of the information provided in this chapter,

please contact your local SICK STEGMANN representative.

7.3 Diagnostics

731 Error and status indications on the LEDs

Net Encoder

Mod
Link 2

Link 1 —

Screw cover

Figure 116: Position of the LEDs
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FAULT DIAGNOSIS 7

Status LEDs Mod, Net and Encoder

LED Mod shows the device status, LED Net shows the status of the CIP connection and
LED Encoder shows the status of the internal measuring device in the
AFS60/AFM60 EtherNet/IP.

Display Description
LED Mod
O Off No operating voltage
o Green Device in operation
@  Green Stand-by/device not configured, no IP address assigned
@ Red Warning, but device still operational
IO:irrmware update in progress
o Red Error, device not operational
@ Red/green Self-test at power-on
LED Net
O Off No operating voltage
or
No IP address
®-  Green No connection
The device has an IP address but no CIP connection.
o Green The device has an IP address and a CIP connection.
®- Red Warning, connection timeout

Cleared by reset or a new connection

o Red Error
IP address has been assigned to another device already.

®- Red/green Self-test at power-on

LED Encoder

O Off No operating voltage
or
No IP address

®- Green Warning
Incorrect parameter

o Green Device in operation

@ Red Warning, but device still operational
or
Firmware update in progress

o Red Error

Encoder error

or

Reboot after firmware update in progress

®- Red/green Self-test at power-on

Table 28: Meaning of the status LEDs Mod, Net and Encoder

8014213/YFU7/2015-08-03 | SICK OPERATING INSTRUCTIONS | AFS60/AFM60 ETHERNET/IP 101
STEGMANN Subject to change without notice



7 FAULT DIAGNOSIS

Ethernet Link LEDs Link 1 and 2

The Ethernet Link LEDs Link 1 and Link 2 display the status of the physical connection
on the Ethernet interface.

Display Description

@) Off No operating voltage
or

No Ethernet connection

o Green Ethernet connection established
o Yellow Interface port locked

@ Green Data transmission TxD/RxD

@®-  Yellow Data collisions

Table 29: Meaning of the LEDs Link 1 and Link 2

7.3.2 Self-test via EtherNet/IP

To check the sensors and the most important functions of the encoder, a self-test is
available.

@ NOTE

The self-test is only allowed to be undertaken with the encoder at standstill.

The self-test can be triggered via the diagnostics bit of attribute ID ODh in the Position
Sensor Object (see Table 21 on page 35). If an error occurs, bit 27 in the fault header
is set (see Table 30 on page 103).

After the self-test the diagnostic bit of attribute 13 is automatically reset to O.

7.33 Warnings, alarms and errors via EtherNet/IP

Within EtherNet/IP warnings, alarms and errors can be retrieved using implicit mes-
sages and also explicit messages.

If connections are established via the I/0 assembly, the fault header can be read using
the instances 101, 102 and 103 as well as the instances 101WS, 102WS and 103WS
(see Table 16 on page 25).

Alarms and warnings for the encoder can be read via the Position Sensor Object (see
Table 21 on page 35) with the aid of the attributes.

For errors, alarms and warnings the following applies:
Bit status = O: no error, alarm or warning
Bit status = 1: error, alarm or warning present
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Fault header

Byte Bit Description

0 0 Operating temperature of the microcontroller outside the permissible
range

Operating temperature of the encoder outside the permissible range

Permissible internal LED current in the sensors exceeded

Supply voltage outside the permissible range

Frequency error, maximum velocity has been exceeded

(| W |N| P

The upper/lower limit for the velocity configured using the attribute ID
1Bh and 1Ch has been dropped below/exceeded (see Table 21 on
page 35).

6 The upper/lower limit for the acceleration configured using the at-
tribute IDs 20h and 21h has been dropped below/exceeded (see
Table 21 on page 35).

7 The upper/lower limit for the position configured using the attribute
IDs 16h and 17h has been dropped below/exceeded (see Table 21 on
page 35).
1 8 Position error (amplitude error of the singleturn measurement)

Position error (amplitude error of the multiturn measurement)

10 Position error (vector error Sin2 + Cos2 of the singleturn measurement)

11 Position error (vector error Sin2 + Cos2 of the multiturn measurement)

12 ...14 | Reserved

15 One parameter was changed.
2 16 Singleturn position error (error in the sensor)
17 Multiturn position error (synchronization MA single)
18 Multiturn position error (synchronization quad single)
19 Multiturn position error (internal interface)
20 Multiturn position error (FRAM)
21 Limit for the number of changes in the direction of rotation exceeded
22 Limit for the number of clockwise starts exceeded
23 Limit for the number of counterclockwise starts exceeded
3 24 Memory error (EEPROM Checksumme)
25 Memory error (EEPROM IRQ)
26 Error on start-up
27 Error during self-test
28 Limit for the motion time of the encoder has been exceeded
29 So-called “Sanity-check flag”. The flag is set if the encoder has detec-
ted an incorrect velocity or a position error. Is reset on switching back
on.
30 Slave Sign of Life. Active, if attribute ID ODh is set (see Table 21 on

page 35). The bit changes its value at the update cycle configured.

31 Limit for the operating time of the encoder has been exceeded

Table 30: Fault header
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@® Red

@®: Red

Alarms

If, for example, the internal self-test detects that the position value has been incorrectly
calculated or an incorrect configuration value has been transferred to the encoder, the
alarm flag is set, (attribute 46, see Table 21 on page 35).

WARNING
It is imperative to evaluate the alarms in your application!
In case of a serious error, incorrect position values may be output. This change could

cause an unexpected movement that may result in a hazard for persons or damage to
the system or other items.

In addition the Mod LED illuminates red continuously.

The alarm type is coded in a bit field of attributes 44 and 45.

Bit Description
0 Position error
1 Error during self-test

2..11 Reserved

12 Incorrect checksum (vendor specific)

4 Error on system start-up (vendor specific)

14 ...15 | Reserved

Table 31: Alarms

Warnings

If, for example, the velocity or temperature drop below/exceed the limit values, the
warning flag is set (attribute ID 31h, see Table 21 on page 35).

In addition the Mod LED flashes red.

The warning type is coded in a bit field of attribute IDs 2Fh and 30h.

NOTE

The position value will continue to be correctly calculated, the encoder is therefore still
ready for operation.
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Bit Description
0 Maximum velocity exceeded
1 Permissible internal LED current in the sensors exceeded
2..5 Not supported
6 The lower limit for the velocity configured with attribute 1Bh has been dropped
below.
The upper limit for the velocity configured with attribute 1Ch has been exceeded.
8 The lower limit for the acceleration configured with attribute 20h has been
dropped below.
9 The upper limit for the acceleration configured with attribute 21h has been
exceeded.
10 The lower/upper limit for the position configured with attribute 16h and 17h has
been dropped below/exceeded.
11..12 | Reserved
1320 The lower/upper limit for the temperature configured with attribute 67h and 68h
has been dropped below/exceeded.
1429 | The operating voltage has dropped below/exceeded the minimum/maximum
operating voltage.

Table 32: Warnings

Error messages from the Allen-Bradley control system

If the encoder is integrated into an Allen-Bradley control system, some error messages
may occur that have message text from which the cause is not immediately obvious.

= 8 [1]1756-EN2TR Exhemettp

Status 10 Faulted
Wi Faust | (Cose 16001 08) Connection Reguest Error, Connection type (MulicastUnicast) nol suppored,

Ll | i

Figure 117: Example of an error message in RSLogix

Vendor specific warning.
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The following error messages stem from the RSLogix 5000 software.

Error code

Message

Possible cause

16#0108

Connection Request
Error Connection Type
(Multicast/Unicast)
not supported.

Check whether the configuration assembly (in-
stance 100 of the Assembly Object) is activated.
If yes, check whether the configuration data are
correctly and fully configured in this assembly
(see Figure 31 on page 55).

16#0114

Electronic Keying
Mismatched: Electro-
nic keying product
code and/or vendor
ID mismatched.

Check whether the wrong EDS file has been se-
lected (e.g. singleturn instead of multiturn or vice
versa, see section 5.5 on page 56).

16#0127

Connection Request
Error: Invalid output
size.

Check whether the correct communication format
for the control system is used. The default value
in the control system is “Data-DINT”. The encoder
requires the communication format: “Input Data-
DINT”.

16#0204

Connection Request
Error: Connection
timed out.

Check the supply voltage on the encoder.
Check the Ethernet cables for the encoder for
open circuit.

Check whether the IP address of the encoder
matches the IP address saved in the control
system. Possible causes:

o The address switches are not engaged
correctly (see Figure 18 on page 46).

o The encoder has lost the IP address
assigned to it after switching back on
(see section 5.2.3 on page 50).

Table 33: Error messages from the RSLogix 5000 software
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ANNEX

8 Annex

8.1 EU declaration of conformity

SICK

EU Declaration of conformity

en
Ident-No. : 9175428 X741

The undersigned, representing the following manufacturer

SICK Stegmann GmbH
Dirrheimer Strae 36
78166 Donaueschingen
Germany

herewith declares that the product

AFS | AFM60 EtherNet/IP, PROFINET, EtherCAT,
EtherNet/IP CIP Sync Motion
t |

is in conformity with the provisions of the following EU directive(s) (including all
applicable amendments), and that the standards and/or technical specifications
referenced overleaf have been applied.

Donaueschingen, 2013-03-19

0

[

ppa. Trevor Stewart i 'i}ﬁ/rﬁ;ii(;)kg'i)iijéié """""
(Manzger Research & Development) {Managey Production)

Figure 118: EU declaration of conformity

@ NOTE

You can obtain the complete EU declaration of conformity via the SICK homepage on
the Internet at:
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