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1.2

1.3

1.4

About this document

Scope

NOTE
These operating instructions apply to the AFS60/AFM60 EtherNet/IP absolute encoder
with the following type designations:

e Singleturn encoder = AFS60A-xxIx262144
. Multiturn encoder = AFMG0A-xxIx018x12

Purpose of this document

These operating instructions instruct the technical personnel of the machine manufac-
turer or machine operator in:

o Electrical installation
e  Commissioning

¢  Parameterization

e  Operation

. Maintenance

These operating instructions must be made available to all persons who work with the
encoder.

The official and legal regulations for operating the encoder must always be complied
with.

Target group

OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP

These operating instructions are intended for planning engineers, developers, and oper-
ators of plants and systems into which one or more AFS/AFM60 EtherNet/IP Absolute
encoder are to be integrated. They are also intended for people who put the encoder
into operation for the first time or who are in charge of maintenance.

These instructions are written for trained persons who are responsible for the installa-
tion, mounting and operation of the encoder in an industrial environment.

Only trained electricians are permitted to carry out work on the electrical system or
electrical assemblies.

NOTICE

» Read the operating instructions carefully and ensure that you have understood the
contents completely before you work with the encoder.

Further information

These operating instructions do not contain any information on mounting, technical
data and dimensional drawings. These are enclosed separately with the device or
available via the Internet:

The following information is available via the Internet:

e  Mounting instructions

e Data sheets

 CAD data for drawings and dimensional drawings

e Certificates (such as the EU declaration of conformity)

8014213/1EF3/2021-12-08 | SICK
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1.5
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1.6

CIP
CMR
CNR_D

CNR_N

CPR
DHCP
DLR
EADK

EDS
EEPROM
FPGA
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Symbols and document conventions

Safety notes

DANGER

A safety note informs you of real-world specifications for safely mounting and installing
the absolute encoder.

This is intended to protect you against accidents.

» Read the safety notes carefully and follow them.

Information on property damage/general advice

NOTICE
Indicates important information and possible property damage.

NOTE
Indicates useful tips and recommendations.

Instructions

» Instructions requiring specific action are indicated by an arrow. Carefully read and
follow the instructions for action.

1. The sequence of instructions for action is numbered.

2.  Numbered instructions for action are to be followed in the given order.
Status indicators

LED symbols describe the status of a diagnostics LED. Examples:

The LED is illuminated continuously.

The LED is flashing.

The LED is off.

Abbreviations used

Common Industrial Protocol
Counts per Measuring Range

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

Customized Number of Revolutions, Nominator = nominator 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 devi-
ces

Electronic Data Sheet
Electrically Erasable Programmable Read-only Memory

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

OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP 7
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I/0  Input and Output Data (from the point of view of the master)
IPin TCP/IP  Internet Protocol
IP in EtherNet/IP  Industrial Protocol
MAC  Media Access Control
ODVA  Open DeviceNet Vendor Association
PLC  Programmable Logic Controller
TCP  Transmission Control Protocol

UDP  User Datagram Protocol = connectionless network protocol
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SAFETY INFORMATION 2

2 Safety information

2.1 General notes
DANGER
Observe the following to ensure the safe use of the AFS/AFM60 EtherNet/IP as
intended.

The encoder must be installed and maintained by trained, qualified personnel with
knowledge of electronics, precision engineering, and controller programming. The rele-
vant technical safety standards must be observed.

All persons entrusted with the installation, operation, or maintenance of the devices
must follow the safety guidelines:

¢ The operating instructions must always be available and must be followed.

¢ Unqualified personnel must stay away from the system during installation and
maintenance.

¢ The system must be installed in accordance with the applicable safety regulations
and mounting instructions.

¢ The work safety regulations of the employers’ liability insurance associations and
trade associations in the respective country must be observed during installation.

e Failure to observe the relevant work safety regulations may lead to physical injury
or cause damage to the system.

e The current and voltage sources in the encoder are designed in accordance with
the applicable technical guidelines.

2.2 Intended use

The Absolute encoder AFS/AFM60 EtherNet/IP is a measuring device which is manu-
factured according to the recognized industrial regulations and which meets the quality
requirements stipulated in ISO 9001:2008 as well as those relating to environmental
management systems as defined in ISO 14001:2009.

An encoder is designed for mounting and can only be operated according to its
intended function. For this reason, the encoder is not equipped with direct safety
devices.

The system designer must provide measures to ensure the safety of persons and
systems in accordance with the legal guidelines.

Due to its design, the AFS/AFM60 EtherNet/IP may only be operated within an Ether-
Net/IP network. The EtherNet/IP specifications and the guidelines for setting up an
EtherNet/IP network must be observed.

In the event of any other usage or modification to the AFS/AFM60 EtherNet/IP (e.g.,
due to opening the housing during mounting and electrical installation) or in the event
of changes made to the SICK software, any claims against SICK AG under the warranty
will be rendered void.

2.3 Requirements for the qualification of personnel

The encoder must only be mounted, commissioned, and maintained by authorized
personnel.

NOTE

Repair work on the encoder may only be performed by qualified and authorized service
personnel from SICK AG.

The following qualifications are necessary for the various tasks:

8014213/1EF3/2021-12-08 | SICK OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP 9
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Table 1: Authorized personnel

Task Qualification

Mounting (see mount- | e Basic practical technical training
ing instructions) « Knowledge of the current safety regulations in the workplace

Electrical installation o Practical electrical training
and device replace- e Knowledge of current electrical safety regulations

ment o Knowledge of the operation and control of the devices in their
particular application (e.g., industrial robots, storage and conveyor
systems)

Commissioning, oper- | ¢ Knowledge of the current safety regulations and of the operation

ation, and configura- and control of the devices in their particular application

tion « Knowledge of automation systems (e.g. Rockwell ControlLogjx con-
troller)

o Knowledge of EtherNet/IP

« Knowledge of the use of automation software (e.g. with Rockwell
RSLogix)

10 OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP 8014213/1EF3/2021-12-08 | SICK
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PRODUCT DESCRIPTION 3

3 Product description

3.1 Product identification

NOTICE
The year of construction of the absolute encoder can be found on the device label or on
the packaging label. Keep the packaging for this reason.

Solid shaft type code
Table 2: Solid shaft type code

Subject to change without notice

1 2 3 4 5 6 7 8 9 |10 |11 | 12 | 13 | 14 | 15 | 16
A F S 6 0 A -
Table 3: Solid shaft type code - explanation
Position Meaning Description
1 Product family A = Absolute
2 Technology F = Optical scanning with high resolution and accuracy
3 Type S = Singleturn
M = Multiturn
Size 60 = Outer diameter approx. 60 mm
Step count ¥ A = Number of steps per revolution max. = 262,144
(18 bit)
7 - -
Type S = Solid shaft
Mechanical design 1 = Servo flange, 6 x 10 mm
4 = Face mount flange, 10 x 19 mm
5 = Face mount flange, 10 x 19 mm round
6 = Face mount flange, 3/8" round
7 = Face mount flange, 3/8"
10 Electrical interface | = EtherNet/IP
11 Connection type B =3 x M12, 4-pin, axial
12 Resolution Singleturn: Number of steps per revolution, can be freely
13 programed by customer: Type A = 2 ... 262144 (factory
setting)
14 Multiturn: 018x12, type A: 18 bit (singleturn) x 12 bit
15 multiturn (factory setting)
16

1) Number of steps per revolution of programmable devices: Singleturn: Between 4 ... 262144. Programma-
ble via programming tool and Safety Designer configuration software ( ).

Blind hollow shaft type code

Table 4: Blind hollow shaft type code

1 2

3

4 5 6

7 8 9 (10 | 11 | 12 13 | 14 | 15 | 16

A F

S

6 0| A

- B

Table 5: Blind hollow shaft type code - explanation

Position Meaning Description
1 Product family A = Absolute
2 Technology F=
8014213/1EF3/2021-12-08 | SICK OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP 11
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3.2
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Position Meaning Description
3 Type S = Singleturn
M = Multiturn
Size 60 = Outer diameter approx. 60 mm
Step count ¥ A = Number of steps per revolution max. = 262,144
(18 bit)
7 - -
Type B = Blind hollow shaft
Mechanical design B = Blind hollow shaft 8 mm
C = Blind hollow shaft 3/8"
D = Blind hollow shaft 10 mm
E = Blind hollow shaft 12 mm
F = Blind hollow shaft 1/2"
G = Blind hollow shaft 14 mm
H = Blind hollow shaft 15 mm
J = Blind hollow shaft 5/8"
K = Blind hollow shaft 1/4"
10 Electrical interface | = EtherNet/IP
11 Connection type B =3 x M12, 4-pin, axial
12 Resolution Singleturn: Number of steps per revolution, can be freely
13 programed by customer: Type A = 2 ... 262144 (factory
setting)
14 Multiturn: 018x12, type A: 18 bit (singleturn) x 12 bit
15 multiturn (factory setting)
16

1) Number of steps per revolution of programmable devices: Singleturn: Between 4 ... 262144. Programma-
ble via programming tool and Safety Designer configuration software ( ).

Specific features

Table 6: Special features of the encoder variants

Features

Singleturn encoder Multiturn encoder

Absolute encoder in 60 mm design

X X

conditions

Rugged nickel code disk for harsh ambient X X

High accuracy and availability

Large ball bearing distance of 30 mm

High vibration resistance

Optimum concentricity

Compact design

low shaft

Face mount flange, servo flange and blind hol-

XX | X | X | X | X
X | X | X | X | X | X

18 bit singleturn resolution (1 to
262,144 steps)

30 bit total resolution

tions)

12-bit multiturn resolution (1 to 4,096 revolu-

Round axis functionality

Interface (according to IEC 61784-1)

OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP
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Features Singleturn encoder Multiturn encoder
Supports encoder profile 22h defined in the X X
CIP (Common Industrial Protocol)
\ Device level ring (DLR) X X
3.3 Operating principle of the encoder

The Absolute encoder detects the position and speed of rotary axes and outputs the
position in the form of a unique digital numerical value. Optical detection takes place
via an internal code disk.

The AFS60 is a singleturn encoder

Singleturn encoders are used when one shaft revolution must be detected absolutely.

The AFMG0 is a multiturn encoder

Multiturn encoders are used when more than one shaft revolution must be detected
absolutely.

3.3.1 Scalable resolution

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

The steps per revolution are scalable from 1 ... 262,144 in whole numbers. The total
resolution of the AFM60 must be 2n-fold the steps per revolution. This restriction is not
relevant if the round axis functionality is activated.

3.3.2 Preset function

A preset value can be used to set the position value of the encoder. I. e. the encoder
can be set to any position within the measuring range. This allows, for example, the zero
position of the encoder to be aligned with the machine zero point.

@

Figure 1: Setting a preset value

O]
@
®
@
®
®

Setting a preset value

When switching on again

Actual position value

Offset

Position value after preset

Position value after switching on again

8014213/1EF3/2021-12-08 | SICK OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP 13
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3.3.3
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When the encoder is switched off, the offset - the delta between the real position
value and the value specified by preset - is saved. When switching on again, the

new calculated position value is formed from the new real position value and the
offset. Even if the encoder was turned further during the switched-off state, the correct
position value is output as a result.

Round axis functionality

@

The encoder supports the gear function for round axes. Here, the steps per revolution
are set as a fraction (see "Preset function", page 13). This allows a number that is not
2n-fold the steps per revolution or/and a decimal number (e.g. 12.5) to be configured
as the total resolution.

NOTE
The output position value is calculated with a zero point correction, the set code
sequence and the entered gear parameters.

Example with transmission ratio

A rotating table for filling bottles is to be controlled. The steps per revolution are
specified by the number of fillers. There are nine fillers available. 1000 steps are
required for precise measurement of the distance between two fillers.

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

@ Rotating table with nine fillers

@ Diameter of round table: 125 cm

® Encoder mounted on an axis together with the drive wheel.
@ Diameter of drive wheel: 10 cm

The number of revolutions is given by the transmission ratio of the rotating table drive
(125/10 = 12.5).

The total resolution is thus 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, since the total resolution is not 2n-fold the steps per revolution.

The problem of the application can be solved with the round axis functionality. Here, the
steps per revolution are disregarded. The total resolution and humerator and denomi-
nator of the number of revolutions are configured.

9000 steps are configured as the total resolution. The numerator of the number of
revolutions is configured as 125, the denominator as 10 (125/10 = 12.5).

OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP 8014213/1EF3/2021-12-08 | SICK
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After 12.5 revolutions (i.e. after one complete revolution of the rotating table), the
encoder reaches the total resolution of 9000.

Example without transmission ratio

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

@ Rotating table with nine fillers
@) 1000 steps
® Encoder

The encoder is mounted directly on the shaft of the rotating table. The transmission
ratio is 1:1.

The rotating table has 9 fillers. The encoder is to be configured so that it starts counting
with O at a filler position and counts up to 999 until the next filler position.

1000 steps are configured as the total resolution.

1 is configured as the numerator of the number of revolutions, 9 as the denominator
(1/9 revolutions = 1000).

After 1/9 revolutions of the encoder shaft there are 1000 steps, then the encoder
starts counting again at O.

34 Integration in EtherNet/IP

341 EtherNet/IP architecture

EtherNet/IP and thus also the AFS60/AFM60 EtherNet/IP uses Ethernet as transmis-
sion technology.

The network components are usually integrated in a star or line structure.

8014213/1EF3/2021-12-08 | SICK OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP 15
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SPS HMI

M ‘ Switch

bl li o)
T

Encoder Encoder

Figure 4: Example of an EtherNet/IP network in a star structure

However, to achieve greater availability and reduce the wiring work required, the system
can also be integrated in a device level ring (DLR).

SPS HMI
MTTT I

ML L)

Encoder Encoder

Figure 5: Example of an EtherNet/IP network in a device level ring

3.4.2 Communication in EtherNet/IP
MAC address

Each encoder is assigned a globally unique MAC address as device identification at
the factory. This serves for the identification of the Ethernet node. This 6-byte device
identification cannot be changed and consists of the following components:

e 3 byte ident number

e 3 byte device identifier

TCP/IP and UDP/IP

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

The IP address is necessary for identification. This is permanently entered for the
encoder via address switches or obtained via DHCP server.

If the IP address is fixed, only the least significant byte can be set. 192.168.1.xxx is
fixed.

In addition, the subnet mask (default = 255.255.255.0) and, if necessary, a gateway
must be configured in the network.

16 OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP 8014213/1EF3/2021-12-08 | SICK
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Implicit messaging is used in EtherNet/IP for real-time communication between the
controller and the encoder. Implicit messaging establishes a connection between
exactly two devices within the CIP, e.g. to transmit I/0 data such as position, speed,
etc. from the encoder to the controller (see "Position sensor object”, page 27). Implicit
messaging uses UDP/IP over port 2222. It thus uses fast data throughput.

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 transmit
parameters from the controller to the encoder (see "Assembly object", page 22).

Common industrial protocol (CIP)

EtherNet/IP uses the CIP at the process level. This protocol is used to control processes
in a similar way to how FTP is used to send files, for example.

2 v

TCP< >UDP @

Explicit Messaging Implicit Messaging

7
IP

o Ememet

Figure 6: CIP and other services

@ Process level
@ Communication levels
® Physical level

The absolute encoder complies with the guidelines of the EtherNet/IP protocol accord-
ing to IEC 61784-1 and those of encoder profile 22h.

The encoder is an |/0 adapter within the EtherNet/IP. It receives and sends explicit
messages and implicit messages cyclically or on request.

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 the source (source address) are contained in the Ethernet
header.

@ ; ® . @

46 ... 1500 Byte

Figure 7: Ethernet frame

® Transmission order
@ Header

8014213/1EF3/2021-12-08 | SICK OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP 17
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® Data field
@ Trailer

The Ethernet data field consists of different protocols that are nested within each other:

e The IP datagram is transported in the user data of the Ethernet data field.
e TCP segment or UDP datagram are transported in the user data of the IP data-

gram.
¢ The CIP protocol is transported in the user data of the TCP segment or UDP
datagram.
IP-Header TCP/UDP-Header CIP-Header CIP-Daten
@®
@

Figure 8: Ethernet data field

O) CIP protocol

@ TCP segment or UDP datagram
©) IP datagram

3.5 CIP object model
For network communication, EtherNet/IP uses an “object model”, in which all the
functions and data of a device are defined.
The most important terms are explained below:
Class A class contains related objects of a device, organized into instances.

Instance  An instance consists of various attributes, which describe the properties of this
instance. Different instances in a class have the same services and the same attrib-
utes. They can, however, have different attribute values.

Attribute  Attributes represent the data which a device makes available via EtherNet/IP. This
data contains the current values of a configuration or an input, for example. Typical
attributes are, e.g., configuration or status information.

Service  Services are used to access classes or attributes of a class and to generate certain
events. These services perform specified actions, e.g., reading attributes.
Table 7: Example CIP object model
Class Instance Attribute Value
Code 23h 1h OAh 3FFFFFFFh
. . Position sensor Class has one Current position
Designation . . Example
object instance value
3.5.1 Supported classes

18

The encoder supports the following classes of encoder profile 22h:
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@

23h Position Sensor

04h Assembly

Q@

02h
Massage
Router

06h Connection Manager

OO0

Figure 9: Supported classes

Table 8: Supported classes

Class code Class Description Access | Instances
01h Identity object Contains all device-specific data Get 1
(e.g., ID, device type, device status,
etc.).
02h Message router | Contains all supported class codes Get 1
object of the encoder and the max. number
of connections.
04h Assembly object | Combines the data of multiple Get 7
objects into a single object. Sup-
plies e.g. the position value of the
encoder.
06h Connection man- | Contains connection-specific attrib- | Get 1
ager object utes for triggering, transport, connec-
tion type, etc.
23h Position sensor Contains all attributes for program- | Set/Get | 1
object ming the encoder parameters such
as scaling.
F4h Port object Contains the available ports, port Get 1
name and node address.
F5h TCP/IP interface | Contains the attributes for TCP/IP, Set/Get | 1
object such as IP address, subnet mask,
and gateway or reference for the
IP address via DHCP or hardware
switch.
F6h Ethernet link Contains connection-specific attrib- | Get 3
object utes, such as transmission speed,
interface status, and MAC address.
47h Device level ring | Contains status and configuration Get 1
(DLR) object attributes of the DLR protocol.
OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP 19
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Class code Class Description Access | Instances
48h Quality of service |Contains mechanisms for processing | Get 1
(QoS) object data flows with different priorities.
3.5.2 Identity object
The device information or parameters are retrieved via the instances.
@ ‘
02h
23h Position Sensor - Massage -
Router
04h Assembly
06h Connection Manager
Figure 10: Connections for the identity object
Table 9: Class services of 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 an attribute.
Table 10: Class attributes of the identity object
Attribute ID | Access Description Data type Default
value
1 Get Object revision index Uint 0001h
2 Get Highest instance number in this class Uint 0001h
3 Get Number of object instances in this class | Uint 0001h
4 Get Optional attributes list STRUCT -
6 Get Highest class attribute ID that appears Uint 0007h
7 Get Highest instance attribute implemented Uint 0075h
NOTE
The class attribute 5 has not been implemented.
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Table 11: Instance services of 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 an attribute.
05h Reset Resets the device:
0 = The device is reinitialized (power on).
1 = The device is reinitialized (power on) and
reset to factory settings.
Table 12: Instance attributes of the identity object
Attribute ID | Access Name Description Data type Default
value
01h Get Vendor ID Manufacturer ID Uint 0328h
0328h = SICK
02h Get Device type | Device profile Uint 0022h
22h = Encoder
03h Get Product Manufacturer-specific prod- | Uint
code uct code
03h = Singleturn
04h = Multiturn
04h Get Revision Contains the firmware revi- | STRUCT
sion number in the format
XX.XX
Get Major revi- Front part of the revision Uint 01h
sion number e.g. 01 (depending
on the release)
Get Minor revi- Rear part of the revision Uint 02h
sion number e.g. 02 (depending
on the release)
05h Get Status Device status flags WORD see table 13
06h Get Serial num- | Serial number in the format | UDInt 0OE340001h
ber YY.WW.xxxx
Y = Year
W = Week
x = Sequential number
E.g. OE.34.0001 (depend-
ing on the release)
07h Get Product Product name Short_ AFX60A-
name String Eth/IP
68h Get Vendor Version of the firmware in | UDInt 00010200h
the
FPGA (e.g. 1.2.0)
Table 13: Bits of the “Status” instance attribute
Bit Name Description Default
value
0 Owned 0 = No connection with the master 0
1 = Connection established with the master
- Reserved
2 Configured 0 = Device with standard configuration
1 = No standard configuration
3 - Reserved 0
4.7 Extended device | Manufacturer-specific status bits see table 14
Status field
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3.53

22

Bit Name Description Default
value
8 Minor recovera- |0 = No error 0
ble status 1 = Error that can be reset (device not in error
status)
9 Minor unrecover- | O = No error 0
able status 1 = Error that can be reset (device not in error
status)
10 Major recovera- 0 = No major error 0
ble status 1 = Major error that can be reset (device in
error status)
11 Major unrecover- | O = No major error 0
able status 1 = Major error that cannot be reset (device in
error status)
12..15 |- Reserved 0000
Table 14: Bits 4 to 7 of the “Status” instance attribute
Possible combina- Description
tions Bits 4 ... 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 Major error, bit 10 or bit 11 =1
0110 At least one connection in “Run” operating mode
0111 At least one connection present, all in “Idling” operating mode
1000 ...1111 Reserved

Assembly object

The assembly object enables data attributes from different objects to be grouped
together into one single object. The absolute encoder supports only static compilation
of attributes, which is why the number of instances is fixed.

Table 15: Class services of the assembly object

Service code Service Description
01h Get_Attribute_All Returns the values of all attributes.
OEh Get_Attribute_Single | Returns the values of an attribute.
Table 16: Class attributes of the assembly object
Attribute ID | Access Description Data type Default
value
1 Get Object revision index Uint 0002h
2 Get Highest instance number in this class Uint 006Ah
3 Get Number of object instances in this class Uint 0007h
6 Get Highest class attribute ID that appears Uint 0007h
7 Get Highest instance attribute implemented Uint 0004h
NOTE

The class attributes 4 and 5 have not been implemented.
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The encoder supports only input and listen-only connections.

Table 17: Instance services of the assembly object

Service code

Service

Description

01h Get_Attribute_All Returns the values of all attributes.
OEh Get_Attribute_Single Returns the values of an attribute.
Table 18: Instance attributes of the assembly object
Instance Attrib- Access Description Bits Bytes
ute ID
Get Position value 32
2 Get Position value 32 5
Warning and alarm flags 8
3 3 Get Position value 32 8
Speed 32
4..5 - - - - -
100 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
Speed 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
Speed 32
110 3 Set/Get Dummy instance, for the 0 0
configuration data of a lis-
ten-only connection
NOTE

¢ Instances 4 and 5 from encoder profile 22h are not implemented.

¢ Instances 100 to 110 are manufacturer-specific assemblies.

. If instances 101, 102 and 103 are used, then configuration assembly 100 is
activated. If instances 101WS, 102WS, and 103WS are used, then configuration

assembly 100 is not activated.

1/0 assembly

The |I/0 data is retrieved/output via the instances.

OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP

23



3 PRODUCT DESCRIPTION
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23h Position Sensor

@

04h Assembly

OG>

06h Connection Manager

Massage T -

| :

Figure 11: Connections for the I/0 assembly

Table 19: Data format of the attributes of the I/0 assembly

Instanc
e

Byte

Bit 7

Bit 6

Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

1

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)

Speed value (least significant byte)

Speed value

Speed value

N[OOI A WOINIRPIOIPRAR WINIRPIOWIN|RL|O

Speed value (most significant byte)
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Instanc | Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
e
101/ 0 Fault header (least significant byte, see table 33, page 108)
101Ws 1 Fault header
2 Fault header
3 Fault header (most significant byte)
4 Position value (least significant byte)
5 Position value
6 Position value
7 Position value (most significant byte)
102/ 0 Fault header (least significant byte)
102WS
1 Fault header
2 Fault header
3 Fault header (most significant byte)
4 Position value (least significant byte)
5 Position value
6 Position value
7 Position value (most significant byte)
8 ‘ ‘ ‘ ‘ ‘ ‘ Warning ‘ Alarm
103/ 0 Fault header (least significant byte, see table 33, page 108)
103WS
1 Fault header
2 Fault header
3 Fault header (most significant byte)
4 Position value (least significant byte)
5 Position value
6 Position value
7 Position value (most significant byte)
8 Speed value (least significant byte)
9 Speed value
10 Speed value
11 Speed value (most significant byte)

Configuration assembly

The encoder can be configured via the configuration assembly.
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23h Position Sensor

o ‘
02h
R Massage -~
Router

06h Connection Manager

QCIDQ

Figure 12: Connections for the configuration assembly

NOTE

e If the encoder is included as a generic module, then the configuration assembly
can be activated or not independently of the I/0 assembly instances.

o If the EDS file (electronic data sheet) of the encoder is used, then depending on
the instances of the I/0 assembly, the configuration assembly is activated or not:

Active with instances 101, 102 and 103.

Not active with instances 101WS, 102WS, and 103WS.

¢  When the configuration assembly is activated, it must not be empty. Otherwise,
the control may output an error.

o

o

Table 20: Data format of the configuration assembly attributes

Instanc | Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
e

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 *
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Instanc | Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
e
13 Not used scf 2
14 Not used raf 3
15 Not used
16 Numerator of the number of revolutions CNR_N (least significant byte)
17 CNR_N
18 CNR_N
19 CNR_N (most significant byte)
20 Denominator of the number of revolutions CNR_D (least significant byte)
21 CNR_D
22 CNR_D
23 CNR_D (most significant byte)
24 Speed measurement unit (least significant byte)
25 Speed measurement unit (most significant byte)
26 Not used
27 Not used

1 cw = clockwise

ccw = counterclockwise
2 scf = scaling function
3 raf = round axis functionality

NOTE

e« The structure of the configuration assembly is fixed.

« During initialization of the encoder, it reads the data from the controller.

¢ The heartbeat connection point for input connections of the PLC, i.e. for the
output of the encoder, must be set to 198 (see figure 59, page 68).

e« The heartbeat connection point for listen-only connections must be set to 199.

3.54 Position sensor object
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The position sensor object contains all attributes of the encoder. Explicit messages can
be used to retrieve or set all parameters.
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Figure 13: Connections for explicit messages to the position sensor object

Table 21: Class services of the position sensor object (to the class attributes)

Service code Service Description

05h Reset Resets the encoder to factory settings
(see "Saving and resetting configuration",
page 36).

OEh Get_Attribute_Single Returns the values of an attribute.

15h Restore Restores all parameters last saved in non-vola-
tile memory (see "Saving and resetting configu-
ration", page 36).

16h Save Saves parameters to the non-volatile mem-
ory (see "Saving and resetting configuration",
page 36).

Table 22: Class attributes of the position sensor object

Attribute ID | Access Description Data type Default
value
1 Get Object revision index Uint 0002h
2 Get Highest instance number in this class Uint 0001h
3 Get Number of object instances in this class | Uint 0001h
4 Get Optional attributes list STRUCT -
5 Get Optional services list STRUCT -
6 Get Highest class attribute ID that appears Uint 0064h
7 Get Highest instance attribute implemented Uint -
100 Get The version of firmware Array AFx_aa.bb.
dd.mm.yy
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Table 23: Instance services of the position sensor object (for the instance attributes)

Service code

Service

Description

OEh Get_Attribute_Single | Returns the values of an attribute
10h Set_Attribute_Single Sets the value of an attribute
Table 24: Instance attributes of the position sensor object
Attribute | Acces | V/NV?* Name Description Data Min. max. (default
ID s type value)
01h Get Vv Number of attrib- | Number of attributes in | Uint 0000h
utes this class FFFFh
02h Get Vv Attribute list List of supported attrib- | Array of |-
utes bytes
OAh Get Vv Position value Current position value Dint -
signed
0Bh Get NV Position sensor 01h = Singleturn Uint 0001h
type 02h = Multiturn 0002h
(0002h)
OCh Set NV Direction counting | Code sequence BOOL (0)
0 = Clockwise
1 = Counterclockwise
ODh Set NV Commissioning Encoder self-test BOOL (0)
diagnostic control | 0 = Off
1=0n
OEh Set NV Scaling Function Scaling BOOL (0)
Control 0 = Off
1=0n
OFh Set NV Position format Format of position ENG Uint | (1001h)
measurement 1001h =
steps
10h Set NV Counts per range | Number of steps per UDInt 00000001h
revolution (CPR) 00040000h
(00040000h)
11h Set NV Total measuring Total resolution (CMR) UDInt 00000001h
range 40000000h
(4,096 x attribute
10h)
12h Set NV Position measur- | Smallest resolution UDInt 00000001h
ing increment (always 1) 00000001h
13h Set NV Preset value Preset value Dint 00000000h
Attribute 11h -1
(00000000h)
15h Get NV Position status Indicates if and how the | Byte (0O0h)
register limit set by attributes
16h and 17h is under-
cut/exceeded.
Bit O = Out of range
Bit 1 = Over range
Bit 2 = Under range
Bit 3 ... 7 = Reserved
16h Set NV Position low limit | Lower limit of the posi- | DInt 00000000h
tion 2 3FFFFFFFh
(00000000h)
17h Set NV Position high limit | Upper limit of the posi- | DInt 00000000h
tion 2 3FFFFFFFh
(3FFFFFFFh)
18h Get " Velocity value Current speed The for- Dint 00000000h
mat is determined by XXXXXXXXh 3
attributes 19h and 1Ah.

OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP
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Attribute
ID

Acces

V/NV 1

Name

Description

Data
type

Min. max. (default
value)

19h

Set

NV

Velocity format

Speed unit

1F04h = counts/s
1FO5h = counts/ms
1FOEh = turns/s
1FOFh = turns/min
1F10h =turns/h

ENG Uint

(1FOFh)

Set

NV

Velocity resolution

Minimum resolution
of the speed measure-
ment

DUInt

(00000001h)

1Bh

Set

NV

Minimum velocity
setpoint

1Ch

Set

NV

Maximum velocity
setpoint

Lower/upper limit of the
speed in turns/min. 4

If the speed under-
cuts/exceeds this value,
the warning flag (attrib-
ute 2Fh) is set.

Dint

(-12,000)

Dint

(+12,000)

1Dh

Get

Acceleration value

Current acceleration.
The format is deter-
mined by attributes 1Eh
and 1Fh.

Dint

00000000h
FFFFFFFFh

1Eh

Set

NV

Acceleration for-
mat

Acceleration unit
0810h = counts/ms?
0811h = counts/s?
0812h = turns/s?
0813h =rad/s?

ENG Uint

(0810h)

1Fh

Set

NV

Acceleration reso-
lution

Minimum resolution of
the acceleration meas-
urement

DUInt

1)

20h

Set

NV

Minimum acceler-
ation setpoint

21h

Set

NV

Maximum acceler-
ation setpoint

Lower/upper limit of
acceleration in counts/
ms2, 8

If the acceleration
undercuts/exceeds this
value, the warning flag
(attribute 2Fh) is set.

Dint

(CO000001h)

Dint

(3FFFFFFFh)

29h

Get

Operating status

Operational status of
the encoder

Bit O: Direction

0 = Counting up

1 = Counting down
Bit 1: Scaling

0 = Off

1=0n

Bit 2 ... 4: Reserved
Bit 5: Diagnostics on/off
0 = Off

1=0n

Bit 6, 7: Reserved

Byte

2Ah

Get

NV

Physical resolution
span

Physical resolution per
revolution = 18 bits

UDInt

(40000h)

2Bh

Get

NV

Physical resolution
Number of span

Physical number of revo-
lutions

0001h = Singleturn
1000h = Multiturn

Uint

(0001h) or (1000h)

2Ch

Get

Alarms

Bit field with flags for
alarms and errors (see
table 34, page 109)

WORD

2Dh

Get

NV

Supported alarms

Supported alarms and
errors

WORD

3003h

2Eh

Get

Alarm flag

0 = No alarm/error
1 = Alarm/error

BOOL
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Attribute | Acces | V/NV?* Name Description Data Min. max. (default
ID s type value)
2Fh Get Vv Warnings Bit field with flags for WORD -
warnings (see table 35,
page 110)
30h Get NV Supported warn- Supported warnings WORD 67C3h
ings
31h Get Vv Warning flags 0 = No warning BOOL -
1 = Warning
32h Get NV Operating time Stored operating time in | UDInt 0
0.1 h =6 min
33h Get NV Offset value Offset value is calcu- Dint 00000000h
lated when initializing
the preset function.
64h Get Vv Temperature value | Current temperature INT FO60h
with £ 5° accuracy 2710h
-40 to +100 °Cor
-40to +212 °F
65h Set NV Temperature value | Temperature unit ENG (1200h)
format 1200h = °C (Celsius) UINT
1201h = °F (Fahren-
heit)
66h Set NV Temperature reso- | Smallest resolution of UDINT (00000064h)
lution temperature
(°C/100 or °F/100)
67h Set NV Minimum temper- | Lower/upper limit of INT FO60h - (FOB0h =
ature setpoint temperature in °C. ¢ -4,000)
68h |Set |NV Maximum temper- | T the temperature g -2710h (2710h
ature setpoint undercuts/excgeds this =+10,000) or
value, the warning flag (52D0h = +21,200)
(attribute 2Fh) is set. ’
69h Get Fault header see table 33, page 108 | DWORD | (00000000h)
6Ah Set Special encoder Bit field with flags for DWORD | (01000500h)
functionalities special encoder func-
tions
Bit O: Slave sign of life
(On/Off)
Bit 1 ... 7: Not used
Bit 8 ... 15: Update fac-
tor (2 ... 127)
Bit 16: Storage mode
(Auto (0)/Manual (1))
Bit 17 ... 23: Not used
Bit 24 ... 31: Activa-
tion/deactivation of FTP
firmware update func-
tionality (default: active
(1)
6Bh Get NV Encoder motion Stored movement time | UDINT -
time in seconds (will be
increased when mov-
ing).
6Ch Get NV Encoder operating | Stored operating time in | UDINT -
time seconds (is increased
as soon as the encoder
is in operation).
6Dh Get NV Max. velocity Highest speed that the | UDINT -
encoder has reached
since commissioning. ”
6Eh Get NV Max. acceleration | Highest acceleration UDINT -
the encoder has expe-
rienced since commis-
sioning. &
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Attribute | Acces | V/NV?* Name Description Data Min. max. (default
ID s type value)
6Fh Get NV Max. Temp Operating temperature | UDINT -4,000
in °C/100
70h Get NV Min. temp Lowest operating tem- UDINT 10,000
perature reached in
°C/100
71h Get NV Number of start- Number of start-ups UDINT -
ups (power on) of the
encoder
72h Get Vv LED current value | Momentary internal LED | UINT 200
current of the sensor in 25,000 (0)
MA
73h Get NV Max. current value | Maximum internal LED | UINT 200
current of the sensor
system in pA
74h Get NV Min. current value | Minimum internal LED UINT 25,000
current of the sensor
system in pA
75h Get \ Direction change Number of changes in UDINT 0
counter the direction of rota-
tion (the numerator
increases when the
encoder changes the
direction of rotation).
76h Get Vv Revolution counter | Number of clockwise UDINT 0
forward starts (The numerator
increases when the
encoder moves clock-
wise).
77h Get Vv Revolution counter | Number of counterclock- | UDINT 0
backwards wise starts (The numer-
ator increases when the
encoder moves counter-
clockwise).
78h Get Vv Power supply volt- | Current supply voltage UINT 9,500
age in mv 30,500
(24,000)
79h Get Vv Max. power supply | Maximum supply volt- UINT 0
voltage age in V (stored in 33
EEPROM). (0)
7Ah Get Vv Preset offset value | Offset value calculated | DINT (00000000)
from the preset value. °
7Dh Set NV Endless shaft Activates round axis BOOL (0)
functionality functionality
0 = Off
1=0n
7Eh Set NV Number of revolu- | Numerator for the num- | UDINT 1
tions, nominator ber of revolutions 2,048
(2,048)
7Fh Set NV Number of revolu- | Denominator for the UDINT 1
tions, divisor number of revolutions 65,535
(1)
80h Set NV Velocity filter inte- | Number of measured UDINT 0
gration time values from which a 128
mean value is formed (1)
(scanning frequency of
the position as the
basis for calculating the
speed = 1 kHz). ©
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The value is output in the format defined in attribute ID 1Eh.
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Attribute | Acces | V/NV?* Name Description Data Min. max. (default
ID s type value)
81h Set NV Velocity filter band- | Bandwidth of the low UDINT 0
width pass filter in Hz 1° 1000
0 = Deactivated (100)
82h Set NV Acceleration filter | Number of measured UDINT 0
integration time values from which a 128
mean value is formed (1)
(scanning frequency of
the position as the basis
for calculating the accel-
eration = 1 kHz).
83h Set NV Acceleration filter | Bandwidth of the low UDINT 0
bandwidth pass filter in Hz 1000
0 = Deactivated (100)
84h Set NV Velocity accelera- | Hysteresis for the speed | UDINT 0
tion hysteresis limits (attributes 1Bh 3FFFFFFF
and 1Ch). (0)
The unit depends on
attribute ID 19h.
85h Set NV Velocity accelera- | Activates the use of the | UDINT 0
tion scaled scaled values for speed 1
and acceleration. (1)
1 = Scaling on
0 = Scaling off (speed
and acceleration are
calculated based on
the physical/unscaled
values).
After changing the
value, a restart is
required to activate the
change.
86h Set Vv Motion time limit Limit of movement time | UDINT 00000000h
in seconds FFFFFFFFh
(630,720,000)
87h Set Vv Power time limit Operating time limit in UDINT 00000000h
seconds FFFFFFFFh
(630,720,000)
88h Set Vv Direction changes | Limit of the number of | UDINT 00000000h
limit changes in the direction FFFFFFFFh
of rotation (1,000,000)
89h Set Vv Starts in cw limit Limit of the number of | UDINT 00000000h
clockwise starts FFFFFFFFh
(1,000,000)
8Ah Set Vv Starts in ccw limit | Limit of the number of | UDINT 00000000h
counterclockwise starts FFFFFFFFh
(1,000,000)
8Bh Set Vv Reset fault header | Resets bit 15 in Byte (0O0h)
bit 15 the Fault header (see
table 33, page 108).
1V =\Volatile (volatile data), NV = Non-volatile (non-volatile data).
2 Area monitoring can be implemented with the lower and upper limit of the position. It is not an electronic
cam.
3 The maximum speed depends on the “solid shaft” or “blind hollow shaft” mechanical interface used (see
data sheet).
4 The unit changes with the velocity format (attribute ID 19h). The limits must then be converted accord-
ingly, e.g. 12,000 turns/min = 200 turns/s.
5 The unit changes with the acceleration format (attribute ID 1Eh). The limits must then be converted
accordingly, e.g. 2 counts/ms? = 2,000,000 counts/s>.
6  The unit changes with the temperature value format (attribute ID 65h). The limits must then be converted
accordingly.
7 The value is output in the format defined in attribute ID 19h.
8

33



3 PRODUCT DESCRIPTION

9  With normal scaling = Physical position; with round axis functionality = Physical position + range offset.

10 The calculation of the speed can be adapted to the dynamic conditions of different applications via
the settings of the parameter values for the filters. For example, for applications with low speed and
dynamics, the following parameter values can be a good reference: 80h = 8 / 81h = 50.

Filter for the speed (attributes 80h and 81h) or the acceleration (attributes 82h and
83h)

The filters are used to smooth the raw speed or acceleration values.

@ NOTE
The filters are each applied in the following order:

¢ Integration time filter for speed (80h) or acceleration (82h)
e Low pass filter for speed (81h) resp. acceleration (83h)

The filter with attribute 80h forms a mean value from the speed measured values. The
filter with attribute 82h forms a mean value from the acceleration measured values:

¢  With a configured value of 1, the mean value is formed from 2 measured values.
¢  With a configured value of 128, the mean value is formed from 129 measured
values.

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

e« This is configured to 100 Hz at the factory. l.e. only speed or acceleration values
< 100 Hz are considered.

3.6 Integration and configuration options

The encoder can be integrated in EtherNet/IP in various ways and can be configured
independently of the integration.

3.6.1 Integration in EtherNet/IP

The encoder can be integrated into EtherNet/IP:

¢ Asageneric module (see "Integration of the encoder as generic module",
page 67):
All module settings must be entered manually.

e Using an EDS file (see "Integration and configuration using an EDS file",
page 52):
The module settings of the absolute encoder are already predefined.

3.6.2 Configuration

The following options are available for configuring the encoder:

e The configuration assembly
e« The controller tags in the controller organizer
¢ The web server integrated in the encoder

Case 1: When integrated as generic module

If the encoder has been integrated as a generic module, then it can be configured
depending on the connection parameters entered.

34 OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP 8014213/1EF3/2021-12-08 | SICK
Subject to change without notice



PRODUCT DESCRIPTION 3

. If the configuration assembily is activated under Connection Parameters, then the
configuration assembly is to be used for configuration (see "Module settings",
page 68).

In addition, the parameters that are not included in the configuration assembly
can be configured with the web server integrated in the encoder.

« If the configuration assembly is not activated under Connection Parameters, then
the web server can be used to configure all parameters (see "Configuration using
the integrated web server", page 94).

NOTE
If the configuration assembly is active, the parameters entered there overwrite those
which have been configured via the web server.

Case 2: When integrating using the EDS file

If the encoder was integrated using the EDS file, then it can be configured depending
on the selected instances of the |/0 assemblies (see table 18, page 23).

e Ifinstances 101, 102 or 103 are used, then the configuration parameters can be
configured in the controller tags . In addition, the parameters that are not included
in the configuration assembly can be configured with the web server.

¢ Ifinstances 101WS, 102WS or 103WS are used, then the web server can be used
to configure the parameters.

Case 3: When using ladder routine for configuration mapping

A ladder routine for mapping the configuration data is available for the absolute
encoder (see "Installing the ladder routine", page 56).

If the ladder routine is used for mapping and if instances 101WS, 102WS or 103WS
are used (see table 18, page 23), then the encoder can be configured both from the
controller (in the controller tags) and using the web server.

NOTE

In cases 1 and 2, the parameters are configured offline and written to the encoder and
activated when switching to online mode.

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

Parameter changes via the web server are immediately applied and displayed on the
controller side. Parameter changes via the controller are applied immediately. However,
to display it in the web browser, the corresponding page must be refreshed.

DANGER

Before changing the configuration, check whether there is any danger from the machine
or system in which the encoder is integrated!

The ladder routine offers the option of changing parameter data of the encoder during
operation, i.e. while the control is in online mode.

Changing the configuration therefore has a direct effect on the data output of the
encoder. This could cause an unexpected reaction that could endanger people or
damage the system or other objects.

NOTE
The configuration should only be changed when the encoder is at a standstill.
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3.7 Parameterizable functions

3.71 Saving and resetting configuration

The configuration memory of the absolute encoder is divided into three parts. The
following table shows the functions of the memory types.

Table 25: Configuration memory - functions of the different memory types

Memory type

Function

Volatile memory

The encoder works during operation with the values in the volatile
memory. Changed parameters are first written to the volatile memory.
These are lost when the power is turned off.

Non-volatile memory

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

Factory settings

Contains the factory preset values.

@ ® @
i ®—p 1 o
[ | 4_@ (B | 1

Figure 14: Configuration memory

Save
Restore

CEACNONCNONONCNC)

Parameterization
Volatile memory

Acts on encoder
Reset + data 01h

Non-volatile memory
Saved factory settings

Reset: Resetting to factory settings

» Setthe address switches to 888 (see figure 19, page 44).
»  Press the preset pushbutton for longer than 5 seconds.

Or:

» Inthe position sensor object class (23h), in the class service with the service code
for Reset (O5h), set the value for Data to O1h (see table 21, page 28).
The parameters of the position sensor object are reset to the factory settings.
table 26 shows which parameters are reset to which value.
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DANGER
Before using the Reset function, check whether there is any danger from the machine
or system in which the encoder is integrated!

The Reset function leads to a reset of the parameters of the position sensor object
to the factory settings, which can lead to an immediate change of the position value
output by the encoder.

This could cause an unexpected movement that could endanger people or damage the
system or other objects.

NOTE
@ The Reset function should only be used when the encoder is at a standstill.

Restore: Resetting to the values in the non-volatile memory

Each time the encoder is switched on, the values of the position sensor object are read
from the non-volatile memory.

» If the parameter is to be read from the non-volatile memory during operation, then
the Restore class service (service code 15h) of the position sensor object must be
used (see table 21, page 28).

Save: Saving parameters to non-volatile memory

» Use the Save class service (service code 16h) from the position sensor object (see
table 21, page 28).
The parameters are saved to the non-volatile memory. The following table shows
which parameters are saved.

Table 26: Parameters that are saved or reset

Attribute ID in the Parameter Factory setting
position sensor object
0Ch Code sequence cw
OEh Scaling Off
10h Increments per revolution 262,144
11h Total resolution 1,073,741,824
13h Preset value 0
16h Lower position limit 0
17h Upper position limit 1,073,741,823
19h Speed unit turns/min
1Bh Lower speed limit -12,000
1Ch Upper speed limit 12,000
1Eh Acceleration unit counts/ms?
20h Lower limit of acceleration -1,073,741,823
21h Upper limit of acceleration 1,073,741,823
65h Temperature unit °C
7Dh Round axis functionality Off
7Eh Numerator for the number of revolutions 2,048
7Fh Denominator for the number of revolutions 1
80h Number of measured values from which a 1

mean value is formed

81h Bandwidth of the low pass filter 100
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3.7.2

3.7.3

3.74

38

IP address

Slave sign of

Attribute ID in the Parameter Factory setting
position sensor object
82h Number of measured values from which a 1
mean value is formed
83h Bandwidth of the low pass filter 100
84h Hysteresis for the speed limit values 0
85h Hysteresis for the acceleration limit values 0
86h Limit of movement time in seconds 630,720,000
87h Operating time limit in seconds 630,720,000
88h Limit of the number of changes in the direction | 1,000,000
of rotation
89h Limit of the number of clockwise starts 1,000,000
8Ah Limit of the number of counterclockwise starts | 1,000,000
NOTE

The following parameters are not reset:

¢ Movement time

¢ Uptime

e  Lower limit of the temperature
e  Upper limit of the temperature
e  Maximum voltage supply

The IP address is required for identification of the encoder in the EtherNet/IP. This is
obtained for the encoder from a DHCP server (see "Assigning the IP address via DHCP",
page 46) or permanently entered via address switches (see "IP address setting",

page 44).

e« |Ifthe IP address is obtained via DHCP, then any address range is possible.
« |Ifthe IP address is set via address switches, then the address range is set to
192.168.1.xxx.

life
The absolute encoder supports the slave sign-of-life functionality.

It is transmitted in bit 30 of the Fault header. It is used so that the controller can
determine whether the encoder is in operation even if the position data does not
change (e.g. at a standstill).

The bit changes its value in the configured update cycle.

The update cycle is formed from the requested packed interval (RPIl) 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 determined with attribute 6Ah of the position sensor object (see
table 24, page 29).

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

Code sequence

The code sequence determines at which direction of rotation, starting from a viewing
direction on the shaft, the position value increases.
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@

3.75 Scaling

@

A

@

o Clockwise = Increasing position value when shaft is rotated clockwise
e Counterclockwise = Increasing position value when shaft is rotated counterclock-
wise

DANGER

Before using the Code sequence function, check whether there is any danger from the
machine or system in which the encoder is integrated!

The Code sequence function can lead to an immediate change of the position value
output by the encoder.

This could cause an unexpected movement that could endanger people or damage the
system or other objects.

NOTE
The Code sequence function should only be used when the encoder is at a standstill.

Scaling allows the steps per revolution or the total resolution to be scaled.

NOTE

Only if the Scaling parameter (attribute ID OEh of the position sensor object) is con-
figured to Enable, are the entered values for the steps per revolution or the total
resolution applied.

DANGER

Before using the Scaling function, check whether there is any danger from the machine
or system in which the encoder is integrated!

The Scaling function can lead to an immediate change of the position value output by
the encoder.

This could cause an unexpected movement that could endanger people or damage the
system or other objects.

NOTE
The Scaling function (steps per revolution or total resolution) should only be used when
the encoder is at a standstill.

3.7.6 Increments per revolution

The resolution of the absolute encoder is max. 262,144 steps per revolution. The
resolution is scalable from 1 ... 262,144 in whole numbers.

NOTE
The parameter is not used if the round axis functionality (see "Round axis functionality",
page 40) is activated.

3.7.7 Total resolution/measuring range
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The total resolution, i.e. the measuring range of the AFM60 EtherNet/IP, is max.
1,073,741,824 steps. The total resolution must be 2-fold the steps per revolution.

Table 27: Examples for total resolution

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

This restriction is not relevant if the round axis functionality (see "Round axis functional-
ity", page 40) is activated.

3.7.8 Preset function

The Preset function is used to set the encoder to a predefined start position. With the
help 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 way:

e  With the help of the preset pushbutton
«  With an acyclic explicit message

Here the preset value is passed as an attribute (13h) of the position sensor object.
«  With the help of the integrated web server and the ladder routine

DANGER

Before using the Preset function, check whether there is any danger from the machine
or system in which the encoder is integrated!

The Preset function can lead to an immediate change of the position value output by
the encoder.

This could cause an unexpected movement that could endanger people or damage the
system or other objects.

NOTE
The Preset function should only be used when the encoder is at a standstill.

3.7.9 Speed measurement unit
The parameter defines the unit with which the speed is transmitted.
Possible units are:

e counts/s 1
e counts/ms 1

e turns/s
e turns/min
e turns/h

The factory setting is turns/min.

1) Depending on the configured resolution.
Example: Resolution = 2,000 steps; the encoder rotates 0.5 times per second = 1,000
counts/s or 1 counts/ms.

3.7.10 Round axis functionality

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

The steps per revolution are not configured directly, but the numerator and denomina-
tor for the number of revolutions are determined.

The following requirements must be met or attributes must be set:
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e  Attribute ID OEh, scaling to 1
e  Attribute ID 7Dh, round axis functionality set to 1

Number of revolutions, humerator

The numerator (attribute ID 7Eh, nominator “CNR_N") is scalable from 1 ... 2,048 in
whole numbers. Factory setting for the numerator is 2,048.

Number of revolutions, denominator

The denominator (attribute ID 7Fh, divisor “CNR_D") is scalable from 1 ... 65,535 in
whole numbers. Factory setting for the denominator is 1.

Resulting total resolution

The resulting total resolution (attribute ID 11h, total resolution “CMR”) is scalable from
1...536,870,912 in whole numbers.

The following restrictions must be observed:

e CMR =< + (CNR_N + CNR_D) x physical resolution (PhysRes)

¢ CNR_N+CNR_D=<1/2

e The resulting total resolution CMR of the round axis functionality can thus be at
most half the physical resolution (PhysRes) of the encoder (0.5 x 1,073,741,824
=536,870,912).

NOTE
The round axis functionality is only supported by the multiturn encoder.

NOTE

When the round axis functionality is activated, the possible value range for monitoring
the position limits is automatically limited to the total measuring range (CMR) of the
round axis functionality.

NOTE

If a preset value was already set for the current position before the round axis function-
ality was activated, this position value will change when the round axis functionality is
activated.

DANGER

Before using the Round axis functionality function, check whether there is any danger
from the machine or system in which the encoder is integrated!

The Round axis functionality function can lead to an immediate change of the position
value output by the encoder.

This could cause an unexpected movement that could endanger people or damage the
system or other objects.

NOTE
The Round axis functionality function should only be used when the encoder is at a
standstill.

3.8 Operating elements and status indicators

The absolute encoder has five LEDs.

Three of the LEDs signal the operational status (Net, Mod and Encoder), two signal the
status of the Ethernet interface (Link 1 and Link 2).
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Figure 15: Position of the LEDs, the address switches and the preset pushbutton

Net

Mod

Link 1
Encoder
Link 2
Screw cover

CNCNONCNCNC)

The LEDs are multicolored. see "Error and status indications of the LEDs", page 106 for
the meaning of the signals.

The following control elements are located under the screw cover:

e Address switch
e  Preset pushbutton
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4 Commissioning
4.1 Electrical installation
DANGER

Risk of injury from electrical voltage.
Disconnect the system from the voltage supply to prevent the system from starting
unintentionally.

» Before starting work on the system, ensure that it is and remains in a de-energized
state during electrical installation.

Connecting male and female connectors are required for electrical installation (see
data sheet of the absolute encoder).

41.1 Encoder connections

The encoder connections are located on the rear side.

Figure 16: Position of the AFS60/AFM60 EtherNet/IP connections

@ Spannungsversorgung
@ Ethernet-Port 1
® Ethernet-Port 2

3 4
@ 1 2

Figure 17: Ethernet port M12 x 4, female con-  Figure 18: Voltage supply M12 x 4, male con-
nector nector

NOTE
Two Ethernet ports are used if the absolute encoder is integrated in a DLR or a line
topology (see figure 5, page 16).

Table 28: Pin assignment of the voltage supply connection

PIN Signal Wire color * Function
1 Vg Brown Supply voltage 10 ...
30vDC
- White Do not use
GND Blue 0V DC (ground)
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PIN

Signal

Wire color *

Function

4

Black

Do not use

1 When using pre-assembled cables.

NOTE

Pin 2 and 4 must not be connected; this can lead to destruction of the absolute

encoder.

Table 29: Pin assignment of the Ethernet port 1 and 2 connections

PIN Signal Wire color * Function
1 TxD+ White/orange Ethernet
2 RxD+ White/gray Ethernet
3 TxD- Orange Ethernet
4 RxD- Green Ethernet

1 When using pre-assembled cables.

NOTE

» Connect the screen to the encoder housing.
»  Observe the maximum lengths of cable.
» Mount all cables with strain relief.

4.2 Settings on the hardware

The following elements for adjustment are located under the screw cover:

e Three address switches
e  Preset pushbutton

» Open the screw cover using a screwdriver for slotted screws with a blade width of
min. 10.0 mm.

421 IP address setting

@
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Figure 19: Address switch and preset pushbutton
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Address switch
Preset pushbutton
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Table 30: Address switch - meaning of the adjustable values

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.
e Address range 192.168.1.xxx is fixed
e Subnet mask 255.255.255.0 is fixed
o Gateway address 0.0.0.0 is fixed
000/999 The encoder loads the IP address from non-volatile memory when switched
on.

Fixed IP address via address switch

»  Use the left address switch to set the hundreds place of the address.
» Use the middle address switch to set the tens place of the address.
»  Use the right address switch to set the ones place of the address.

Obtaining the IP address via DHCP

1. Switch off the encoder.
2. Set the address switches to 888.
3. Switch the encoder back on.

The absolute encoder now obtains its IP address from a DHCP server and stores it in
non-volatile memory. Detailed step-by-step instructions for assigning the IP address via
DHCP can be found in the chapter 5.2.2.

If necessary, deactivate the DHCP function in the encoder (see "Freezing the assigned
IP address", page 49).

The following procedure ensures that the encoder retains the IP address assigned via
DHCP even after it is switched on again:

»  Set the address switches to 000.
From now on, the encoder loads the IP address from the non-volatile memory
every time it is switched on.

422 Triggering a preset value with the preset pushbutton
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To trigger the preset value, press the preset pushbutton.
The value from attribute 13h of the position sensor object is used as the new position
value (see table 24, page 29).

DANGER

Before using the Preset function, check whether there is any danger from the machine
or system in which the encoder is integrated!

The Preset function can lead to an immediate change of the position value output by

the encoder.

This could cause an unexpected movement that could endanger people or damage the
system or other objects.

NOTE

e« The Preset function should only be used when the encoder is at a standstill.

e The preset value must be within the configured measuring range.

« Do not press the preset pushbutton for longer than 5 seconds, as this may reset
the encoder to the factory settings.
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5 Configuration using a PLC

The encoder can be integrated into an Allen-Bradley control system from Rockwell
as well as into other systems whose controls have an EtherNet/IP communication
interface.

NOTE

¢ All software notes are in English.

¢ All software notes refer to the RSLogix 5000 software. For the example project
below, the Allen-Bradley ControlLogix Controller 1756-L61 with RSLogix 5000
control system was used. It is assumed that the hardware has already been
installed.

51 Delivery state

The encoder is delivered with the following parameters:

e Code sequence = Clockwise

¢ Scaling = Not activated

e  Steps per revolution = 262,144

e Total resolution of the AFS60 EtherNet/IP = 262,144

e Total resolution of the AFM60 EtherNet/IP = 1,073,741,824

e Preset=0

. Unit of speed measurement = turns/min

¢ Round axis functionality = not activated

¢«  Numerator for the number of revolutions (round axis functionality) = 2,048
¢ Denominator for the number of revolutions (round axis functionality) = 1
e Position of the address switches = 999 (meaning see table 30, page 45)

5.2 IP address of the encoder

521 Without DHCP server

If the IP address of the encoder has been permanently entered via the address
switches (see "IP address setting", page 44), then this IP address must be used in
the controller.

NOTE

This limits the address range to 192.168.1.xxx. Only if the IP address is obtained via
DHCP is any address range possible.

5.2.2 Assigning the IP address via DHCP

1.  Switch off encoder (supply voltage off).

2. Setvalue “888” via the 3 address switches.

3. Connect the encoder to a laptop/PC on which a DHCP server (e.g. BootP) is
installed.

Switch on encoder (supply voltage on).

Check IP address range on the laptop/PC and set if necessary (same range in
which the PLC/controller and the encoder should be located).

6. Open DHCP server (e.g. BootP).

o s

46 OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP 8014213/1EF3/2021-12-08 | SICK
Subject to change without notice



CONFIGURATION USINGAPLC 5

File Tools Help

Add Relation Diseavep M Clear History

Ethernet Address [MAC] | Type | [hriminisec] # | IP Address Hostname

Ertered Relations

Ethernet Address [MAC) | Type | IP Address Hostname | Description

Errors and warnings Fielations
0 of 256

Figure 20: Empty window in BootP

File Tools Help

Add Relation | Discavery History Clear Histary

Ethernet Address [MAC] | Type | (hrimin:sec] # | IP Address Hostname
00:06:77:07:C3:92 DHCP 10:11:55 2

Entered Relations

Ethernet Address [MAC) | Type | IP Address Hostname | Description
Emars and warnings Relations
Unable to gervice DHCP reguest from 00:08:77.07.C3:92, 0 of 256

Figure 21: Contact structure of the encoder

v Assoon as contact with the encoder is established via the Ethernet address
(MAC), but there is no link to the specific IP address yet, the message “Unable to
service DHCP request” is displayed in BootP.

This means that the encoder has started to periodically send DHCP requests to
get an IP address assigned to its MAC address. However, the server (laptop/PC)
cannot yet respond accordingly.

7. Add encoder to the list via the Add Relation button.

8. Assign the last three digits of the IP address (client IP Address) for the encoder.
Use the same IP address range as specified by the server (laptop/PC) (server IP
address).
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File Tools Help

Add Relation Discenery Liiston) Clear Histony

Ethernet Address [MAC] | Type | [hrimin:sec] | # | IP Address | Hostname
00:06:77:07:C3:92

IServer IP Address: [10.2.100.1 I

Client Address [MAC]: |00:06: 77 07:C% 92

[Client IP Address: | 10 . 2 . 100 . 10 |

—e Hosthame: |
Ethernet Address [| ption

Dezcrption: |
Ok I Cancel
Errors and warnings Relations
Unable ta service DHCP request from 00:06: 77-07:C3:52. 0 of 256

Figure 22: IP address assignment

v Once the encoder has been assigned an IP address in BootP, BootP starts to
respond and sends the corresponding IP address to the encoder (via its MAC
address).

This typically takes up to 30 seconds.

File Tools Help

Add Relation Blesen e Clear Higtory

Ethernet Address [MAC] | Type | [hrimin:sec) # | IP Address Hostname
00:06:77:07:C3:92 DHCP 10:15:24 4

Entered Relations

Ethernet Address [MAC] | Type | IP Address Hostname | Description
00:06:77:07:C3:92 10.2.100.10
Errors and warningz Relations
Unable ta gervice DHCP request from 00:06: 77 07:C3:92. 1 of 256

Figure 23: Sending the IP address to the encoder

v Assoon as the encoder has correctly received the assigned IP address, the status
message at Errors and warnings changes accordingly.
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File Tools Help

Add Relation DisccenEliston Clear History

Ethernet Address [MAC] | Type | [hrmin:sec] | # | IP Address Hostname
00:06:77:07:C3:92 DHCP 10:16:28 6 10.2.100.10

Entered Relations

Ethernet Address [MAC) | Type | IP Address Hostname | Description
00:06:77:07:C3:92 DHCP 10.2.100.10
Emorz and warnings Relations
Sent 10.2.100.10 to Ethemet address 00:08:77.07:C3 52 1 of 256

Figure 24: IP address assigned successfully

5.23 Freezing the assigned IP address

1. Switch off encoder (supply voltage off).
2. Setvalue “000” via the three address switches.
3. Switch on encoder (supply voltage on).

Deactivating DHCP server

4. Click on the encoder address line in the lower window area to activate the Disable
BOOTP/DHCP button.

5. Click the Disable BOOTP/DHCP button to deactivate the encoder’s DHCP server.

File Tools Help

Add Relation s ey Clear History

Ethernet Address [MAC] | Type | [hriminisec] | # | IP Address Hostname
00:06:77:07:C3:92 DHCP 10:18:49 & 10.2.100.10

Delete Relation Entered Relation:  Enable BOOTR/DHCP| | Dizable BOOTP/DHCF ||

Ethernet Address [MAC) | Type | IP Address | Hostname | Description |

00:06:77:07:C3:92 DHCP 10.2.100.10 I
Errors and warnings Relations
Sent 10.2.100.10 to Ethernet address 00:06:77:07:C3:32 1 of 256

Figure 25: Disable BOOTP/DHCP button

6. If the button does not respond to this request, the Disable BOOTP/DHCP option can
alternatively be activated via the Disable BootP/DHCP menu option under Tools.
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5] BootP DHCP EtherMet/IP Commissioning Tool — b4
File Tools Help

Metwork Settings Clear Histary

Add Relation

dress Hostname
00.10

Clear Discovery History

= mll

Delete Relation

Enable BOOTP/DHCP

Disable BOOTP/DHCP

Reset Module's Network Settings to Factory Defaults

Properties A BDDTP}DHEP| Disable BOOTR/DHCP

—_—x

Ethernet Address [MAC) | Type | IP Address Hostname | Description |
00:06:77:07:C3:92 DHCP 10.2.100.10
Errors and warningz Relations
Sent 10.2.100.10 to Ethemet address 00:06: 77:07:.C3:92 1 of 256

Figure 26: Alternative activation of the Disable BOOTP/DHCP button

v If the Disable DHCP command was successful (see status message at Errors and
warnings), then the encoder is ready for use in the network with the newly assigned
IP address.

File Teols Help

Add Relation Bltssems Clear Higtory

Ethernet Address [MAC] | Type | [hrimin:sec] # | IP Address Hostname
00:06:77:07:C3:92 DHCP 10:18:49 8 10.2.100.10

Delete Relation Ertered Relstion:  Enable BDDTPJDHCF’| Dizable EOOTF/DHCF I

Ethernet Address [MAC) | Type | IP Address Hostname | Description |
00:06:77:07:C3:92 DHCP 10.2.100.10
Errors and warnings Fielations
[Dizable DHCP] Command successtul 1 of 2566

Figure 27: Disable DHCP status message

v Leaving the address switches in the “000” position ensures that the encoder
always reads the IP address correctly assigned via DHCP from the encoder’s
EEPROM at every restart.

524 Checking integration into EtherNet/IP via RSLinx Classic
The RSLinx Classic tool can be used to check again whether the control detects the set IP
address.
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Start RSLinx Classic (usually in the start menu of your PC/notebook under Rockwell
Software — RSLinx — RSLinx Classic).

2. Inthe program, click on the RSWho button.

% RSLinx Classic Lite

File View Communications 5Station

& 8|
RSWho

Figure 28: RSWho button in RSLinx Classic

3. Open the AB_ETHIP-1 — Ethernet path.
v The encoder is visible under its IP address.

% RSLinx Classic Lite - RSWho - 1

File View Communications Station DDE/OPC  Security Window Help
| S|®

@z RSWho - 1

W Autobrowse efr |[,‘\_ IE

EQ Workstation, DESTDMO1146 m =
EE?E Linx Gateways, Ethernet
S AB_ETHIP-1, Ethernet] 192.168.1.11 192.168.1.3
. 192.168.1.11, AFMGOA-Eth/IP, AFMBDA-Eth/IP AFMEDA-Eth/IP 1769-L18ERM...

E| ﬂ 192.168.1.3, 1769-L18ERM-BB1B LOGIX5318ERM, 1769-L18ERM/B LOGIX5318
-89 PointBus, PointlO Chassis 10 Slot

ﬁ] Browsing - node 192.168.1.3 found

Figure 29: Encoder in the AB_ETHIP-1 of RSLinx Classic path

53 Creating a project in the control software

1. Start the RSLogix 5000 control software (usually in the start menu of your PC/note-

book under Rockwell Software — RSLogix 5000 Enterprise Series — RSLogix 5000).

2. Inthe File menu, open a new project with the New... command
3. Project the hardware.

8014213/1EF3/2021-12-08 | SICK
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&) New Project ? x

1769-L18ERM-BB1B CompactLogix™ 5370 Controller

AFMED_manual_1

Revision: 3o~

Expansion 1/O 0 Modules ~

b, Danger: When online, if the medules present do not match the
modules specified in the project, unexpected control may cccur. The
Expansion /O setting must match the actual number of modules.

Security Authority: | No Protection i

Use only the selected Security Authority for authentication and
authorization

Secure With Logical Name <Controller Name>

Permission Set N

Description: |

I T T

Figure 30: Projecting the hardware

4. Click OK.
v The RSLogix 5000 [Name] window opens.

@ NOTE
Type and Chassis Type must match your controller.

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

e Using an EDS file (see "Integration and configuration using an EDS file", page 52)
e Using the function block (see "Function block", page 66)
e As generic module (see "Integration of the encoder as generic module", page 67)

Due to the fast and easy integration, we recommend integrating the encoder using an
EDS file.

Please note that with older encoders before DateCode (YYWW) 1535 (firmware version
before 2.1.8), only integration as generic module is possible.

54 Integration and configuration using an EDS file

The EDS file (electronic data sheet) contains all information about the parameters and
the operating modes of the absolute encoder. The absolute encoder can be configured
and put into operation using the EDS file.

54.1 Requirements

e An Allen-Bradley control system with RSLogix 5000 control software V22 or later is
used (or another controller that allows integration using an EDS file).

e The encoder is integrated into the EtherNet/IP network (see "IP address of the
encoder", page 46).

e« The EDS file has been integrated into the control software using the Rockwell
Hardware Installation Tool.
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54.2

Setting up communication

1. Right-click the Ethernet symbol and select the New Module... command.
A I/ Lonfiguration
4 B3 Pointl0
@ [0] 1769-L12ERM-BB1E AFMED_manual_1
4 Ermbedded [/0
g [1] Embedded Discrete_IO
Expansion /0, 0 Modules
Kl
@ 1 B Mew Module...
Import Module...
Discover Modules...
bl Paste Strg=V
Properties Alt+Eingabe
Bus 5ize Frint b
Figure 31: Integrating encoder using EDS
v The Select Module Type dialog opens.
2. Select the respective encoder type in the Catalog tab.
Select Module Type
Catalog  Module Discovery Favorites
Bnter Search Text for Module Tipe. Clear Filters Show Filters ¥
Catalog Number Description Vendor Category "
B42E-S Single Tum Encoder Rockwell Astom...  Specialty
AXX ThemaoVision Camera FLIR Systems Specialty
ACT350 Bther... Weight Transmitter Metiler-Toledo Commurication
ACT350-2P E... Weight Transmitter Mettler-Toledo Commurication
ACU Air Condttioner Hoffman Enclos. Specialty
AFMB0A-Eth/IP  AFMBDA-Eth/IP SICK AG Encoder
AFS60A-Eth/IP  AFSG0A-Eth/IP SICKAG Encoder
AXB ‘ThemaoVision Camera FLIR Systems Specialty
Bus Module Bus Module EtherNet/IP Interfa...  Advanced Ener...  Communication
CEP7ETN CEP7 EtherNet/IP Rockwell Autom Motor Overdoad
CNB FLOWSERVE IPS - 400/480V Rockwell Autom DPlto EtherMet
CNB FLOWSERVE IPS - 208/240V Rockwell Autom DPlto EtherMet
CNB FLOWSERVE IPS - 600V Rockwell Autom...  DPlto BtherMet .
DACS BtherN... Dialight EtherNet/IP Adapter Dialight Communication v
575 of 575 Module Types Found Add to Favorites
[] Close on Create | Create Close | | Help
Figure 32: Select module
Depending on the connected type, the following designation is displayed:
o  AFSG60A-Eth/IP for the AFS60 EtherNet/IP
o  AFMG60A-Eth/IP for the AFM60 EtherNet/IP
3. Click OK.
v The Module Properties [Modulname] dialog opens.

8014213/1EF3/2021-12-08 | SICK
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B New Module X

General™  Connection Module Info  Intemet Protocol Port Configuration  Metwork

Type: AFMEDA-Eth/IP AFMEDA-Eth/IP

Wendor: SICKAG

Parent: Local

Mame: Encoder | Ethemet Address

Descriion: (O Private Network: 192.168.1. =
(®) IP Address: 192 168 . 1 . 11| |
() Host Name:

Module Definition
Revision: 2.001
Blectronic Keying:  Compatible Module

Connections: Input Only {101): Fault Header + Positio...

Status: Creating Cancel Help

Figure 33: Entering module properties

4. Enter a name in the Name field (freely selectable) and enter the IP address defined
for the encoder in the IP Adress field (see "IP address of the encoder", page 46).
In the Module Definition area, the Input Only (101) default connection is displayed as
Connections . This is instance 101 of the assembly object (see table 18, page 23).
5. If you want to change this instance, click on Change....

B Module Definition™ X
Rewision 2 ~ S

Electronic Keying: Compatible Module ~

Connections

Name Size Tag Suffic
Input Onty (103): Fault Header + Position Value + Velocity Input: 12 |Encnder'l1
1

} SINT

Output: |<nune>

Input Onfy (104): Faul Header + Position Walue

input Only (102): Fault Header + Position Value + Flags
Input Only (103): Fault Header + Position Value + Velocity
Listen Only (101): Fault Header + Posttion Value

Listen Only (102): Fault Header + Position Value + Flags
Listen Only (103): Fault Header + Postion Value + Velocity
Input Only (1): Position

Input Only (2): Position + Flags

Input Only (3): Position + Velocity

Listen Only (1) Position Value

Listen Only (2): Position Value + Flags

Listen Only (3} Position Value + Velocity

Input Only (101/WS): Fautt Header + Position Value

Input Only (102/WS): Fault Header + Position Value + Flags
Input Only (103/WS): Fault Header + Position Value + Velocity

Concel | [k

Figure 34: Changing connections

6. For example, select Input Only 103. This instance contains errors, position value
and speed of the encoder.
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Size

12 SINT

SINT
INT

REAL

Figure 35: Changing data format

7. Under Size, select the DINT data format.
8. Thenclickon OK.

Checking communication

The data received by the controller from the encoder can be displayed in order to check
that communication between the controller and the encoder is working correctly.

Controller Organizer EAEAE Il © Controller Tags - AFMB0_manual_1(controllen % [ i )

Soope: | EEAFMI_manual_ ~ | Show |AI\ Tags

4 ] Controller AFMED_manual_1

& Controller Tags Risme
Controller Fault Handler b Locall:C
Power-Up Handler > Locak 1

AN > Local1:0
453 MainTssk
4 EncodenC

b & MainProgram
Unscheduled
4 ] Motion Groups
Ungrouped Axes
b i Assets
H, Logical Model
4 ]1/0 Configuration
4 B9 Pointl0
{1 [0] 1768-L18ERM-BB 1B AFME0_manual_1
4 = Embedded /0
& [1]Embedded Discrete |0
Expansion /0, 0 Modules
4 &5 Ethemnet
@I 1769-L18ERM-BB1B AFM6G0_manual_1
- AFMG0A-Eth/IP Encoder

b Encoder.C.Measuring_Units_per_Span
b Encoder:C.Total_ Measuring_Range
Encoder:C.Direction_Counting_Toggle
Encoder:C.Scaling_Function_Control_SFC
Encoder:C.Endless_shaft_functionality
b Encoder.C.Number_of_rotations_Neminator
b EncoderC.Number_of_rotations_Divisor
b Encoder:C.Velocity_Format
4 Encoder!1
Encoder/1.ConnectionFaulted
4 Encoder/1Data
b Encoder1.Datal0]
b Encoder! Data[1]
b Encoder1.Data[2]

Figure 36: Checking communication

=g/« Value # Force Mask « Style Data Type 1
[ el AB:Embedded_Discre...
{1 {-} AB:Embedded Discre..
) & AB:Embedded_Discre...
[ £} _0328:AFME0A EthlP._..
262144 Decimal DINT
1073741824 Decimal DINT
0 Decimal BOOL
0 Decimal BOOL
0 Decimal BOOL
2048 Decimal DINT
1 Decimal DINT
7951 Decimal INT
=) [ _0328:AFME0A_EthlP._..
0 Decimal BOOL
e {..} Decimal DINT[3]
0 Decimal DINT i
1037225780 Decimal DINT ]
52 Decimal DINT ‘

1. In Controller Organizer, open the Controller test — Controller Tags folder.
2. In Controller Tags, in the Name column, open the AFx60_EIP:I11 — AFx60_EIP:I1.Data

item.

Displayed data in the example:
e  AFx60_EIP:l1.Data[0]: Fault header: O

o AFx60_EIP:l1.Data[1]: Position: 1037225780

o  AFx60_EIP:11.Data[2]: Speed: 252

Configuration

4 EncoderC {w} e _0328: AFMG0A_EthIP_...

P Encoder:C.Measuring_Units_per_Span 262144 Decimal DINT

P Encoder:C.Total Measuring_Range 1073741824 Decimal DINT
EncoderC.Direction_Counting_Toggle 0 Decirmnal BOOL
Encoder:C.5caling_Function_Control_SFC 0 Decimal BOOL
Encoder:C.Endless_shaft_functionality 0 Decimal BOOL

P EncodenC.Mumber_of rotations_Mominator 2048 Decimal DINT

b EncoderC.Mumber_of_rotations_Divisor 1 Decimal DINT

b Encoder:C.Velocity_Format 7951 Decimal INT

Figure 37: Encoder configuration

1. In Controller Tags, in the Name column, open the AFx60_EIP:C item.
2. Enter the parameters of the encoder (see "Parameterizable functions", page 36).
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55 Installing the ladder routine

Two so-called ladder routines are available for integration of the web server. The ladder
routine is used to map the configuration data between the controller and the web
server.

Use the following ladder routine depending on the selected instance:

e  SickAFX_A101WS_A103WS_FB_Enc1_GetSet.L5X for instances 101WS and
103WS
e  SickAFX_A102WS_FB_Enc1_GetSet.L5X for instance 102WS

Requirements for the installation of the ladder routine are:

« Installation file of the ladder routine, downloaded from the encoder’s web server
(see "Ladder routine", page 103).

e Correct installation of the current EDS file (see "Integration and configuration
using an EDS file", page 52).

e  Selection of instance 101WS, 102WS or 103WS when configuring the encoder
module.

Figure 38: Selection of the instance (in the example 103WS)

¢ An executable project with the absolute encoder in the RSLogix 5000.
The following steps must be performed:

e The ladder routine must be imported and some parameters must be configured
during the import.

e The ladder routine must be integrated as a SubRoutine into the MainRoutine of
your project.

e The encoder can then be configured both from the controller (in the controller
tags) and using the web server.

NOTE

If multiple encoders are used, the routine must be imported several times and given its
own unique so-called Final Name during import. In addition, the Tag References must be
uniquely named for each encoder.

551 Import of the ladder routine

1. In the of MainProgram context menu, select the Import Routine... command.
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@ Logix Designer - AFME0_manual_1 [1769-L18ERM-BB1B 31.11)*
£ FIE EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP

bW & xd L eesleklnes Gl

£ = RUN

¢ ok = | ‘| Path: AB_ETHIP-1\192.168.1.3 % & B i b 4 o
e ofne 1. [ b Nods & “Favorites AGGOn Safely Abms Bi TweriCounter WpulOulpul Compare  CompuleMat

Sle=
& s Scope: | EBAFM80_manual_ + | Show: | Al Tags

4 | Controller AFME0_manual_1
2 ControllerTags Name =z]2 Value + Force Mask « Style DataType

Controller Fault Handler b Locakl:C Lob L} AB:Embedded_Discre...
Power-Up Handler » Locak:l & {} AB:Embedded Discre...
4 @l Tasks b Local1:0 {3 {w} AB:Embedded Discre...
4 £ MainTask
T —— 4 Encoderil £} [£8) _0328:AFMGDA EhIP_
U Add Y New Routine... Faulted (] Decimal BOOL
4 @ Matioty Bt strg<x | O New Local Tag.. Strg-W. 1] £} Decimal BN
b Assetd B COPY Strg=C Hew Parameter. 0 Decimal DINT
Y Logicy 61 Paste strg+ epor Rl 1073741823 Decimal DINT
4 lyoce Delete i P ERcodeRIT.Data2] 0 Decimal DINT
P L v
[ e sl 1
. Cross Reference strg<E
Browse Logic... Strg+L
P Find in Logical Organizer
& Online Edits [
=
print v

Export Program.

Properties At Eingabe
Description

Status Scheduled

Number of Routines 1

Main Routine MainRoutine

Fault Routine

Max Sean

Last Scan

Parent

Scheduled In MainTask

Figure 39: Selection of the Import Routine command...

Depending on whether instance 101WS or 103WS or the instance 102WS of the
assembly object is used (see table 18, page 23), the appropriate ladder routine
must be selected.

Select the Sick-AFx_A102WS_FB_Enc1_GetSet.L5X file via Add and click on Import
Routine.

The Import Configuration dialog opens.

NOTE

» Do not click on OK until all configuration steps for import have been com-
pleted. If you click OK by mistake, you have to restart the import (see
figure 39, page 56).
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58

ook

B Import Configuration - SickAFx_AT0TWS_A103WS_FB_Encl_GetSet.L3X X
: !. Find: | v‘ &ﬂ mﬁ. Find/Replace...
Find Within: Final Name:
Import Content:
: Programs Configure Routine Properties
b b MainProgram Import Name: SickAFx_A101WS_A103WS_FB_Encl_GetSet
SickAFx_A101WS_A10
References Operation: Create ~ 0
Y ¢ Tags i References will be imported as
& Add-On Instruction:| configured in the References folders
e i DetoTypes Final Name: SIckAFx_A101WS_A103WS_FB_Enc:
Y W Other Compenents : | - - FBEnc. || Properties. ..
-[@ Errors/Warnings Description:
Type: Ladder Diagram
In Program: | !: MainProgram w
Mumber of Rungs: 3
< >
Preserve existing tag values in offline project OK Cancel Help
Ready

Figure 40: Import Configuration dialog

If necessary, change the name of the routine in the Final Name field.
If several encoders are integrated into the project, then a unique final name must
be assigned to the routine for each encoder.

Select the Other Components item.

In the Final Name column, select the drop-down list.
Select the encoder module for which the ladder routine is to be imported.

i Import Configuration - SickAFx_A101WS_A103WS_FB_Encl_GetSet.L5X

| Shea

-Lg Errors/\Warnings

A hoy Fmd:| v‘ &8 rgrepace..
Find Within: Final Name 2 |_l
Import Content: < ;
s Programs L« &
5:‘ Mé"?f:; L |Import Name |Opemtion IFiHE| MName | Class Name |
icl = _AL0: 5
|G afences Y| sickAFX_Enc1_xyz | Undefined |Enc.:odar | - |Moduie: | ‘
= [=] 14D Configuration -

B3 Pairtl0

[0] 1769-L1BERM-BB1B
Embedded 1/0

- [1] Embedded Discre
Expansion /0, 0 Module

Ethemet

_fB 17631 12ERM BE1B AF|
CR! £ Arms0A-B/IP Encod=dl

>

Prezerve existing tag values in offline praject

Cancel Help

Module 'SickAF¥_Enci_xyz' is not defined in import file or in project.

Figure 41: Encoder selection
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7.

10.

In the Operation column, select the Use Existing option.

7 Import Configuration - SickAFx_A101WS_A103W5_FE_Encl_GetSet.L5X X
: !. Find: | v‘ ﬁﬂ mﬁ. Find/Replace...
Find Within: Final Name H
Import Content: { }
: Programs Confi e fe
ik 'ﬂa"? c'::;;‘ T |Import Name Operation Final Name ‘IC!ass Name |
ICH | < 5 -
P Refelzww:es - SickAFX_Enc_xyg|Use Bxsting §Encoder AModule |
4 <7 Tags
" Add-On Instruction:
el i Daia Tvpes
1 -8 Other Components
-Lg Errors/Warnings
< >
Preserve existing tag values in offline project Cancel Help
Ready
Figure 42: Selection of the operation for the component
Go to Import Content and select Tags .
In the Final Name column, select the drop-down list.
Select the encoder module whose tags are to be adjusted.
i
| W3 Import Configuration - SickAFx_A101WS_AT03WS_FB_Enc1_GetSet.LS X
rn o B i
Find Within: Final Name
Import Content:
Configure Tag References
g | Impart Name Operation |§=J Final Name | & Usage Alias For Data Type
1 5 E'C:Z;:,l;lm*‘m B[ Localic Use Bxisting | |Local1C - Local AB Embedd...
..... 0 Tags B| Local11 Use Exsting | |Local-1:l 2 | |.-|tocal AB Embedd
s - "Add-On Instructon! B Local1o Use Bisting | |Local:1:0 - |Local ABEmbedd. .
& 1% Data Types V| B| SickAR_Enclgzil Undefined |} | (tocal
=8 Other Components Bl Sickapaw
I3 Errors/Warnings Wﬁ::‘:::gﬂgc_ xz: g !Y. ] showi[a Togs = ICK[AFXG
B SickARWS Enc] GetData |Croate o Name zz|[DataType  [usage [ Descript] ~ |50k ame
E SickARWS_Encl_Int_Get... [Create 1 | [LE_>_Encoder:t _0328:AFMB0... <controller= booL
B de\FxWS_Erm1_msg_Gel - e | B > Localtc . ABEmbedded.. <controller> =
Gl o o, [ o[ B b Locattd AB:Embe_0328:AFMEDA_EthIP_SDASCTIDIID feeaee
= 57&‘ 17§[}‘d G &) E b Local1:0 AB:Embedded .. <controller> \CK_ARYG
B| SickAFxWS_Enc_SetData e CAFXG..
B SickARWS_Encl_Timer_G... Create [&] * InMER
= [] Shaw controller tags e
[ Show MainProgram tags
‘Show parameters from other program:
<none> v
< >
" [FlPreserve existing tag values in offine praject Cancel Help
‘ Tag 'SickAFX_Enc1_xyz:11'is not defined in import file o in project.
Figure 43: Selection of the tag of the instance used
11. In the Operation column, select the Use Existing option.
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7 Import Configuration - SickAFx_A101WS_AT03WS_FB_Enc1_GetSet L5X X
g3 m 2% frirne.
Find Within: Final Name ’_|
Import Content: -\/-
Programs Configure Tag References
L Vvlauw:juf\:rr;v( _— Import Name Operation ] g Final Name ~| #[Usage Hias For Data Type
""" - B[ LocahlC Use Existing | |Local1C - Local AB-Embedd
[E e B| Local1d Use Bxsting | [Local 11 ] |Local AB:Embedd
v Add-On Instruction B| Local10 Use Exsting | [Local 1.0 o Local AB-Embedd
e 4 Data Types 1A| sickaArX_Enclgzi Use Bxsti v| g|Encoder1 -+ |Local _(0328:AFM
=8 Other Components B| SickARwSs_Enc1_ADI TEe ickARCWS_Enc1_ADI -|Local SICK_AFXE
[ Ermorsiarnings A| SickARWS_Encl_Cyclic_.. |Create [l | SickARcWS_Enc1_Cyclic_GetSet "+ |Local BOOL
B| SickARWS_Encl GetData |Create [ | SickARWS_Encl_GetData | Local SICK_AFXG
B|  SickARWS_Enc1_hit_Get... |Create [ [ SickARKWS_Enc_int_GetSet - |Local B00L
A|  SickAFWS_Encl_msgGet... [Creale [ [SickARKWS_Encl_msgGet Data o |Local MESSAGE
F|  SickAPWS_Encl_msaSet... |Create [ | SickARCWS_Encl_msgSetData | Local MESSAGE
B|  SickARxWS_Encl_SetData |Create [ [SickARKWS_Enc1_SetData —|Local SICK_AFXE.
B[ SickAFWS_Encl_Timer_G...|Create [ [SickARKWS_Enc1_Timer_GetSet - |Local TIMER
< >
< >
Preserve existing tag values in offine project Canicel Help
Ready

Figure 44: Selection of the operation for the tag references

12. If necessary, change the names of Tags in the Final Name column.
If multiple encoders are used in a project, then each final name may only be
assigned once. Then the name is to be changed, for example, from ... Enc1...
to ...Enc2....

57 Import Configuration - SickARx_A101WS_AT03WS_FB_Enc1_GetSetL5X %
e — L M
Find Within: Final Name ‘I
Impart Content: v
Programs Configure Tag References
b Mam;f:w am_AlolWS_AlllE Import Name Opevatmr.\ |§% Final Name o[ &] Usage Mias For Data Type
ta B[ LocaliC Use Existing | |Local:1.C e|[Local AB:Embedd.
& T | Lol Use Existing | |Local: 11 | Local AB:Embedd. .
= RO T B| Local1o Use Edsting | _|Local:1:0 | Local AB:Embedd
g B DataTypes B SickAPX_Enclgmi Use Existing | g Encoderd] o|Local _0328:AFM
= =W Gther Components | [™=1g | SickARWS_Encl_ADI Create D] sickARWS_Enc1Jp0l (o] e [Local SICK_AFXE.
e s A| SickARWS_Encl_Cyclic_.. |Create 0| SickAROWS_Enc foyclic_GetSet s Local BOOL
B| SickARWS_Encl_GetData |Create 1] SickARWS_Enc1 JetData Local SICK_AFXE.
B|  SickARWS_Encl_int_Get... [Create (1] 5ickARINS_Enc finit_GetSet Local BOOL
F|  SickAPWS_Encl_msaGet... [Create [ 5ickARWS_Enc fmsaGetDats | Local MESSAGE
B[ SickARWS_Encl_msgSet... [Create [ SickARWS_Enc1 fnsgSetData Local MESSAGE
F| SickARWS_Encl SetData |Create 3 5ickARIWS_Enc [SetData |Local SICK_AFXE
F|  SickARWS_Encl_Timer G.. |Create 01| SickARWS_Eno [Timer_GetSet | Local TIMER
< >
| [impon Name Opsrstion | 0| Final Name:
Local 1< Use Bxistng | _|Local 1€
Local 11 Use Bxisting | |Local 11
i Local:1:0 Use Bxsting Local: 10
I X N Bl E
i] SickAFXWS_Enc1_ADI Create D) | SckAFXWS_Enc2_AOI BE
] SickARXWS_Encl_Cycic_ . |Create D) | SickAFXWS_Enc2_Cyclic_GetSet 2 i
7] SickAPXWS_Encl_GetData |Create D) | SckARWS_Enc2_GetData .
KL 'E SckAFWS_Enc2_ink_GetSet E
2 5 D) | SckABWS_Enc2_megGetData =
01 | SickAFxWS_Enc2_msg SetData
i SickARAWS_Encl_SetData | Create D) [SckAFXWS_Enc2_SetData .
[Apreserve) SickAPXWS_Encl_Timer G| Create. [ |SckAFxWS Encd Tmer GetSet |- 3 || Cancel Help
Ready
Figure 45: Changing the tag names
13. Click OK.
v The ladder routine is imported.
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Controler Organizer dule Properties: Local (A
i Scope: | EEAFMED manual_ /| Show: [Al Tags <[
Controller AFME0_manual_1 ~ = =
A Name =2/ Value « Force Mask « style Data Type Description
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Power-Up Handler > Locaktl ) =} ABEmbedded Discre.
e > Local0 =} (5] ABEmbedded Discre
453 MainTask
g 5o, b Encoderil =] =} _O328AFME0A EthIP_.
< Parameters and Local Tags > SickARAWS_Enc2 AOI [ =) SICK_AFXE0_ATOTWS.
& MainRoutine SickARWS_Enc2_Cyclc_GetSet ) Decimal Bo0L
A R B b SickAFWS_Enc2_GetData &) =} SICK_ AFXG0_WS_DATA Data structure for AFSE0 bserver
Motion Groups SickAFAWS._Enc?_Init GetSet 0 Decimal Bo0L
Ungrouped Axes b SickARWS Enc2 msgGetData [ o MESSAGE
A=esy b SickARXWS_Enc2_msgSetData L} L} MESSAGE
4 1 Add-On Instructions
R SRR b SicAFRWS_Enc2_SetData =] =} SICK_ AFXG0_WS_DATA Data structure for AFSED / APME0 WebServer
 Parameters and Local Tags b SickARAWS_Encl Timer Getset [ = TIMER
7 Logic
b
4
14
b 1 Module-Defined N
% T >
< >

o= Controller Organizer [FNEPTATSE MM < '\ Monitor Tags A EaiTags <

Figure 46: Project structure after import

5.5.2 Integration as SubRoutine in MainRoutine

The ladder routine must be integrated as the SubRoutine into the MainRoutine of your
project.

oo Designer - AFMO_manuat1 [1765L1SERM.B815 31111 -8 x
[ FIE D7 VEW SGRCH L0GC COMMUNGAIONS TOOLS WINDOW HELP

< RS o s sinnlk Y iGEEE
o S| P ez RE D e A »
ST omne 0. torse b hoss 2 4 FovortesRECr R B TreCae RORR o Coreae e P PSR See

Powsr-Up Handler nl

453 MainTask ‘ ‘
& Menprogiam
& Parametersand Local Tage
5 MainRousine
SickaFi AIDTWS_ATOWS.F8_Encl_Ge
Unschedules

4 I Mtion Groups
Ungrouped Aves
b o At
. Logicl Model
P qurstion
Pointio
2 10) 1765 LISERM 2818 AFNIEQ_manual 1
4 Embeddea 1<
 [1] Embedded Discrete 10
Expansion 0, 0Modules
4 s Ehemet
9 1769 LIBERM-BE18 AFMGDmanusl 1
3 AFGOA-EN/P Encoder

Ladde Disgam (Main)

Program. Mainprogram
Nomberof Rungs 1

Figure 47: MainRoutine without SubRoutine
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As shown in the example, integrate the SickAFx ladder routine as the SubRoutine
with the JSR (Jump To Subroutine) command.

@ Looi Designer - AMIGO_manuaL1[176.L18ERM.B818 3.1
FLE EDT VW SEARCH LOGIC COMMUNCATONS TOOLS WINDOW Help

nomlslymalwe o aleh kb GG W

= ro

oK 1 Path: AB_ETHIP-1\192.168.1.3% O R = JMP LBL JSR JKR RET SBR TND MOR UID UIE SFR SFP BENT EOT AFI NOP »
=t « » Hams Bt TmerCourler WpulOutput Compare Computehiath Wovellogical FieMisc FIESHA Sequencer  Program Control ~Fo

¥ NoEdits &

0. NoForces

Controller Organizer

4 Controller AFMEO_manual_1
© Controller Tags
Controller Fault Handller
Power-Up Handler
T | |
4 MainTask
2 Parameters and Local Tags
& MainRoutine
SickAP ATOTWS_A103WS.FB_Encl_Ge
Unscheduled
4 Motion Groups
Ungrouped Ares
b Assets
F Logical Model
4 1/0 Configuration
4 E3Paintio
@ [0] 1769-L18ERM-BB1B AFM60_manual_1
4 Embedded 110
& [1] Embedded Discrete 10
Expansion 1/0, 0 Modules
4 5 Ethemet
@ 1769-L1BERM-BE 18 APMS0_manual 1
W AFMGOA-Eth/IP Encoder

] Rouin lams_SickAFx_AT01WS_A103WS_FB_Enci_GetSet I»

< >
Type Ladder Diagram (Main)
Description

Program MainProgram

Number of Rungs 1

< >

e D
Figure 48: MainRoutine with SubRoutine

Using the SubRoutine

Switch the controller to online mode.

@ Looi Designr - APMEO_manual1{763.18ERM 5818 31111
FLE EDT VIEW SEARCH LOGIC COMMUNCATONS T00S WINOOW HELP

Ve W & xa [ Ve % e | Do o ) E 2| WG T

St | |

5 Contoler OK. E  pan soemip-tusz 68,130 k& B id H U LEL JSR JKR RET SER TND MCR UID UIE SFR SFP BNT EOT AFI NOP »
Siooe " Remprog Il NoFoces b teas B « » R BT THeTEoer TOuCompre CompaeT  oveLogeaFISNRE FISHR Seenesr Program Control G

T R VLN - MainProgram - SickAFx A101WS_ ATO3WS_FB_Enct Getset x

aa

SKAFKIVS_Enca_Cyclc_GetSet  SICKAFXS_Enct_Timer_GetSet DN

Controller Organizer v x B

41 Controller AFME0_manual_1
 Controller Tegs
Controller Fault Handler
Power-Up Handler
4l Tesks
43 MainTask
45 MainProgram
O Parameters and Local Tags
@ MainRoutine
SicAFx AI0TWS_ AT03WS FB_Encl_Ge
Unscheduled
4 Motion Groups
Ungrouped Axes
b i Assets
Th, Logical Model
4 11/0 Configuration
4 B3 Pointl0 | ‘
@ [0] 1769-L18ERM-BB18 AFME0_manual_1
@ (1] Embedded Discrete 0
Expansion 1/0, 0 Modules
4 g Ethemet
@ 1769-L1BERM-BB 18 AFME0_manual_1
B AFMGOA-Eth/IP Encoder

Ton
Tiner SIOKAFXWS_Enc1_Tmer_GefSet <EN
P 100¢-<ON

SIcKAFXVS_Enc1_Timer_GetSet O SICKAFXINS_Enc2_AOLManualGetData

SICKAPWS_Enc?. SefData

< >
Type Ledder Diagram

Description

Program MainProgram

Number of Rungs 3

i Controter organizer [N <

Figure 49: Imported SickAFx ladder routine in online mode

In the MainProgram, switch to SickAFx_A101WS_A103WS_FB_Enc1_GetSet .
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@ Logix Designer - AFMSO_manual1 1769-L1BERM-6B18 31,111
FIE EDT VEW SEARCH LOGIC COMMUNIGATONS T0OLS WINDOW HELP

e W 8 xa [ V% % s | O Fo

= progam ot

5 Contoler OK YE | pathssEmp-no2 6813 L T P LBL JSR JXR RET SER TND MR UID UIE SFR SFP BMENT EOT RFI NOP »
S e a D em T oo Comgas ot s ot e Eemoom Mt = wccs Prorm Contror [

’7

i
Expansion /0,0 Modules
4 s themet
B 1765-L1GERM-BB1B AFME0_manual1
3 AFMEOA-ECh/P Encoder

Type Ladder Diagram
Descri

MainProgram

Numberof Rungs 3

MainProgram - SIAFx_ AT0TWS_ATO3WS_FB_Enct_Getset

a9

|:> o oot

nalB e

SIGKAFXIS_Enc2_Cyclc_GetSet  SICKAFXWS_Enc2_AOIManuaGetData ~ SICKAFxWS_Enc2_Ing_GetSet

ICKAFXS_Enci_Timer_GetSet (N
100¢ DN

SICKAFXIVS_Enc2_AOLManuaiGetData

GoTo. strg-G
Instruction Help

Figure 50: Initialization and start of the SubRoutine

3. Inthe context menu of SickAFXWS_Enc1_Init_GetSet, activate the Toggle Bit com-

mand.

v This completes the integration and parameterization of the encoder can be per-
formed both on the controller side and via the web server.

554 Reading out and changing parameters of the encoder

8014213/1EF3/2021-12-08 | SICK
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Under Controller Tags, the parameters of the encoder can be read out in the Sick-

AFXWS_Enc1_GetData node.
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& Logix Designer - AFMB0_manual_1 [1769-L18ERM-BB18 31.11]*

FILE EDT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP

SN A L eraAlEhibnd GlaGu

5 Program Mede g )

= Controler OK F  ron s empnisz s & & B G4 JUF LBL JSR ¥R RET SBR TND HCR UID UIE SFR SFF BMENT EOT AFI
= i P B¥ NoForces 2 4 » TAarms B TmerCounter INpUUOUPUT Compare  Computeiiain  Wovellogcal FleMSc.  F

ntroller Organizer

< Controller Tags - AFM60_manual_1(controller) _

Scope: | @AFM0_manual_ | Show: A1 Tags
4 | Controller AFMED_manual_1
& Controller Tags Name =z« Value « Force Mask « Style Data Type
Controller Fault Handler b SickARXWS_Enc2_AOI [ [ SICK_AFX0_A0TWS,
Power-Up Handler SickARWS_Enc2_Cyclic_GetSet [ Decimal BOOL
¥
4l Tasks SickAFXWS_Enc2_GetData T ) SICK_AFX60_WS_DATA
4 £3 MainTask
4 &, MainProgram b SickAFXWS_Enc2_GetData. Acceleration_Format 2064 Decimal INT
< Parameters and Local Tags b SickAFxWS_Enc2_GetData Acceleration_HighLimit 1073741823 Decimal DINT
B MainRoutine b SickAFxWS_Enc2_GetData. Acceleration_LowlLimit -1073741823 Decimal DINT
SickAFx_A101WS_A103WS_FB_Enc1_G
e - -l b SickAFxWS_Enc2_GetData.CMR 1073741824 Decimal DINT
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4l Mation Grotips » SickAFxWS_Enc2_GetData.CNR_D i Decimal DINT
Ungrouped Axes b SickAFxWS_Enc2_GetData. CNR N 2042 Decimal DINT
b Assets b SickAFxWS_Enc2_GetData.CPR 262144 Decimal DINT
T, Logical Model -
4 21 /0 Configuration b SickAFAWS_Enc?_GetData.C5. [ Decimal SINT
4 83 Pointl0 b SickAFxWS_Enc2_GetData.ESF [ Decimal SINT
(0 [0] 1769-L18ERM-BB1B AFMED_manual_1 b SickAFxWS_Enc2_GetData.DirectionChange_Limit 1000000 Decimal DINT
/€
“ E el T b SickAFXWS_Enc2_GetData.MotionTime_Limit_seconds 630720000 Decimal DINT
& (1] Embedded Discrete |10
Expansion Y0, 0 Modiles » SickAFxWS_Enc2_GetData. PowerTime_Limit_seconds 630720000 Decimal DINT
4 & Ethemet b SickAFXWS_Enc2_GetData.StartsCCW._Limit 1000000 Decimal DINT
(3 1769-L18ERM-BB 1B AFMB0_manual_1 b SickAFWS_Enc2_GetData,StartsCW_Lifnit 1000000 Decimal DINT
B AFMEDA-Eth/IP Encoder : e
b SickAFxWS_Enc?_GetData.Position_HighLimit 1073741823 Decimal DINT
“ M b SickAFAWS_Enc2_GetData.Position_LowLimit 0 Decimal DINT
» SickAFXWS_Enc2_GetData.PresetValue 0 Decimal DINT
b SickAFxWS_Enc2_GetData.Scaling [} Decimal SINT
b SickAFxWS_Enc2_GetData.SlaveSignOfLife 1280 Decimal DINT
b SickAFAWS_Enc2_GetData. Temperature_Format 4508 Decimal INT
b SickAFxWS_Enc2_GetData.Velocity_Format 7251 Decimal INT
b SickAFxWS_Enc2_GetData.Velocity_HighLimit 12000 Decimal DINT
b SickAFxWS_Enc2_GetData.Velocity_LowLimit -12000 Decimal DINT
b SickAFAWS_Enc2_GetDataxErrorCode [ Decimal DINT
b SickAFxWS_Enc2_GetDataxMsgRecordArray ) {..} Decimal SINT4]
B _SIckAEANS Enc? GetDat; Tt 184614939 Decimal DIUNT
SickARWS_Enc2_Init_GetSet 1 Decimal BOOL
b SickAPXWS_Enc2 msgGetData o £t MESSAGE
b SickAFXWS_Enc2_msgSetData ] &) MESSAGE
@ = b SickAFXWS_Enc2_SetData Gy 2] SICK_AFX60_WS_DATA

Ttz Controller Organizer AT <[\ Monitor Tags A Edi Tags <

Figure 51: Reading out the parameters under GetData

The parameters changed in the web server are displayed in the controller.
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Parameterization Name Data Type ~
b SickARWS_Enc2_AOI (=) =} SICK_APX0_AT0IWS.
i SickARWS Enc2 Cyclic GetSet o Decimal B0OL
Boeriitar 2 SCKARWS Enc2_GetDats (=) ] SICK_AFXG0_WS DATA
b SickAPANS_Enc2 GetData.Acceleration_ Format 2064 Decimal INT
Current Default |10 hex b SIckAPANS_Enc2_ GetData.Acceleration_Highlimit 1073741823 Decimal DINT
Code sequence ow| cw| 0xoC b SickAPAWS_Enc2_GetData Acceleration_LowLimit -1073741823 Decimal DINT
0 0013 > SIckAPANS_Enc2 GetData.CMR 1073741824 Decimal DINT
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[CBper limit for the veloaty 7 VEZS To000) oNc b SickARAWS_Enc2_ GetData.CPR 262144 Decimal DINT
Lower limit for th i 1073741823 \0x: b SickAPAWS_Enc2_GetData.CS 0 Decimal SINT
it for the acceleration 1073741823 1073741823 Yo b SickABOWS_ Enc2. GetData.ESF o D s
o e S 1 b SickAFAWS_Enc? GetData-DirectionChange Limit 2 Decimal DINT
e rarat e e b SickAPAWS_Enc2_GetData.MotionTime_Limit seconds 630720000 Decimal DINT
Limit for the motion time in hours 175200 175200| ox8 > SickAPANS_Enc2_ GetData PowerTime Limit seconds 630720000 Decimal DINT
Limit for the operating time in hours 175200 175200, 0 b SickAPANS,_Enc2_GetData,StartsCCW,_Limit 1000000 Decimal oINT
S 123 1000000 Poxss b SickARAWS_Enc2_GetData StartsCW_Limit 1000000 Decimal DINT
e —————— prm— c— b SickAFAWS_Enc2_ GetData.Position HighLimit 1073741823 Decimal DINT
Limit number of counterclockwise starts 1000000 1000000| 0x8A b SIckAPAWS_Enc2_GetData-Position_LowLimit T23356] Decimal DINT
Scaling off| off| ox0E b SickAPAWS._Enc2 GetData PresetValue o Decimal DINT
Round axis functionality off off| o0 b SicARWS_Enc2_ GetData.Scaling 0 Decimal SNT
b SIckAPAYS_Enc2 GetData. SlaveSignOfLife 1260 Decimal DINT
b SickAPANS_Enc2_ GetData Temperature_Format 4608 Decimal INT
b SickAFXWS._Enc2,GetData.Velocity_ Format 7e51 Decimal INT
b_SickAFWS Enc?_ GetData.Velocity HighLimit 12| Decimal DINT
|:> b SickAFANS_Enc2 GetData.Velocity LowLimit 12000 Decimal DINT
b SIckAPAYS_Enc2 GetData sErrorCode 0 Decimal DINT
b SickAPANS_Enc2 GetData.MsgRecordArtay (=) (. Decimal SINTL]
b SIckAPXWS_Enc2 GetData.SerialNo 184614935 Decimal DINT
SickAPNS Enc? Init GetSet 1 Decimal BoOL
b SickARWS_Enc2_msgGetData [=) MESSAGE
b SickARWS Enc2_msgSetData (=) MESSAGE
b SickARWS Enc2 SetData =) SICK_APX60_WS DATA ,
4%\ Monitor Tags £EdiTags ] <
I

Figure 52: Example of changing data in the web server and reading out the parameters in the
controller

NOTE
If a parameter is changed via the web server, bit 15 in the Fault header is automatically
set as a warning (see table 33, page 108).
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Under Controller Tags, the parameters of the encoder can be changed in the Sick-
AFXWS_Enc1_SetData node.

& Logix Designer - AFMB0_manual_1 [1769-L18ERM-BB1B 31.11]*
FILE EDT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP

DeEs L0 [ s sike

5 Program Mode % )
I Conroller OK F  Pah s empavoziss 13- R & 0 4 JUP LBL JSR R RET SER TND FMCR UID UIE SFR GFP BENT EOT AFI
gmmsug,m Rem Prog [ No Forces P No Edits & 4 » Aarms Bt Timer/Counter InputiOutput Compare Compute/Math Movellogical FieMisc. Fi

<7 Controller Tags - AFM60_manual_1(controller) X _

Soope: | (B AFMBD_manudl_ | Show: A Tags
4 | Controller AFMED_manual_1
TS Name =2[~ Value # Force Mask * Style Data Type
Controller Fault Handler b SickAFAWS_Enc2_AOI td [#%) SICK_AFXE0_ATOTWS...
Power-Up Handler SickAFXWS_Enc2_Cyclic_GetSet [ Decimal BOOL
£ = b SickAFWS_Enc?_GetData ol td SICK_AFX60_WS_DATA
453 MainTask
4 1, MainProgram SickAPXWS._Enc2_|nit_GetSet 1 Decimal BOOL
& Parameters and Local Tags b SickAFAWS_Enc2_msgGetData (-} (%) MESSAGE
MainRoutine b SickAPAWS Enc2_msgSetData L} [ MESSAGE
SickAFx_A101WS_A103WS_FB_Encl_G
S - S i SickARXWS_Enc2 SetData e SICK_AFX60_WS_DATA
Unscheduled
4 @l Miafian Groups b SickAFXWS_Enc2 SetData Acceleration_Format 2064 Decimal INT
Ungrouped Axes b SickAFXWS_Enc2_SetData.Acceleration_HighLimit 1073741823 Decimal DINT
b i Assets P SickAFXWS Enc2 SetData.Acceleration LowLimit -1073741823 Decimal DINT
¥, Logical Model
, : b SickAFXWS_Enc2_SetData.CMR 1073741824 Decimal DINT
4 /1/0 Configuration
4 B3 Pointi0 b SickARXWS_Enc2_SetData.CNR_D 1 Decimal DINT
(G [0] 1769-L1BERM-BB1B AFMED_manual_1 b SickAFxWS_Enc2_SetData.CNR_N 2048 Decimal DINT
* Myl b SickAR(WS_Enc2_ SetData.CPR 262144 Decimal DINT
@ [1] Embedded Discrete_ IO
Expansion 110, 0 Modles b SickAFXWS_Enc2 SetData.CS 0 Decimal SINT
4 & Ethernet b SickARAWS_Enc2_SetData.ESF ] Decimal SINT
[ 1769-L18ERM-BB1B AFMED_manual_1 b SickAFXWS_Enc2_SetData.DirectionChange_ Limit 1000000 Decimal DINT
B AFMEDA-Eth/IP Encoder
b SickARAWS_Enc2_SetData.MotionTime_Limit_seconds 630720000 Decimal DINT
- . b SickAFXWS_Enc2 SetData.PowerTime Limit_seconds 630720000 Decimal DINT
b SickAFXWS_Enc2_SetDataStartsCCW,_Limit 1000000 Decimal DINT
b SickARXWS_Enc2_SetDataStartsCW_Limit 1000000 Decimal DINT
b SickAFXWS_Enc2_SetData.Position_HighLimit 1073741823 Decimal DINT
b SickAFAWS_Enc2_SetData.Position_LowLimit ) Decimal DINT
b SickAPXWS_Enc2_SetData.PresetValue 0 Decimal DINT
b SickARAWS_Enc2_SetData.Scaling ) Decimal SINT
b SickAFXWS_Enc2 SetDataSlaveSignOfLife 1280 Decimal DINT
b SickAFAWS_Enc2_SetData.Temperature_Format 4503 Decimal INT
b SickAFXWS_Enc2_ SetData.Velocity_Format 7951 Decimal INT
b SickAFXWS_Enc2_SetData.Velocity_HighLimit 12000 Decimal DINT
b SickARXWS_Enc2_SetData.Velocity_LowLimit -12000 Decimal DINT
b SickAFXWS_Enc2_SetDataxErrorCode ) Decimal DINT
b SickAF(WS_Enc2_SetData.xMsgRecordArray ) {..} Decimal SINTI4]
< > b SickAFXWS_Enc2_SetData.SerialNo 184614935 Decimal DINT
ontroller Organizer [N e RaTett » '\ Monitor Tags 4 Edit Tags [ <
= —

Figure 53: Changing parameters under SetData

Parameters that are changed in the controller are displayed in the web server on the
Parameterization page.

NOTE
The web browser must be updated to display the changed data.

OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP 65



5 CONFIGURATION USING A PLC

SICK

Sensor Intelligence.

USRUR RET SBR TN MCR UID UIE SR SFP BENT EOT GFI

TpWOUp Compare  Computeliiath  Move FRAEe

et

Parameterization 2214 Value « Force Mask « style DataType
%) [ SICK_ AFXED_ATOTWS.
Overview  Units  Preset A =z —
Overview (&) &5 SICK_ AFXE0_WS_DATA
.| 1 Decimal BOOL
Current Default  [ID hex| b SickARAWS_Enc msgGetData ) [ MESSAGE
Code sequence o ow| 0X0C | b SickARWS_Enc2_ msgSetData 5] %] MESSAGE
g 0] 0x13 | Iy SickAPWS Enc2 SetData =] 2] SICK_AFX60_Ws_DATA
] > SIckAFAWS Enc2_SetData Acceleraton Format 2064 Decimal e
e b SickAFXWS Enc2_ SetData Acceleration_ HighLimit 1073741823 Decimal DINT
a000 b SickAFXWS Enc2_ SetData Acceleration_ LowLimit -10737Ta1623 Decimal DINT
b SickAFXWS Enc2_SetData CMR 1073741824, DINT
1073741823 b SickAPAYS 2. CNRD. 1 DINT
izl b SIcKAFAWS Enc2_SetData CNR_N 2048 Decimal DINT
cpmfz b SicKAFXWS Enc2_SetData,CPR 262144 Decimal DINT
T b SickARAWS Enc2_ SetData (S 0 o Decimal SINT
rs T00 b SickAFXWS Enc2_ SetData ESF 0 Decimal SINT
Limit number of changes in the direction of - S > SickAFXWS_Enc2_SetData DirectionChange_Limit 1000000 Decimal DINT
rotation
e e e et e U R Ay | T T = s o
[Em 10 T o e T T e 1000000 1000000 | 0xgA | L2_SIcKARXWS Enc2 SetData PowerTime Limit seconds 360000 Decimal DINT
Scaling off Off| 0x0E b SickAFXWS Enc2_ SetData StartsCCW.Limit 1000000 Decimal DINT
EEHE Cif £ 177D b SickARAWS Enc2_SetData.StartsCW_Limit 1000000 DINT
> SickARAS T 077123 DINT
> SickAPXWS Enc imi 0 Decimal DINT
b SickAFXWS Enc2_SetData PresetValue 0 Decimal DINT
b SickAFXWS Enc2_ SetData Scaling 0 Decimal SINT
> SIcKAPXWS Enc2_SetData SlaveSignOfLife 1260 Decimal DINT
b SIcKAXWS Enc2_SetData Format 4608 Decimal INT
b SIckAPXWS_Enc2_SetData Velo . 7051 Decimal N
b SickAFXWS Enc2_SetData Velocity_HighLimit 12000 Decimal DINT
b SickAFXWS Enc2_SetData Lowlimit 12000 Decimal DINT
b SickAFXWS Enc2_SetDat d 0 Decimal DINT
b SickAFAWS Enc_ ordArmay ) (.} Decimal SINTI4]
b SIcKAFXWS_Enc2_SetData SerialNo 184614935 Decimal DINT
» \ Monitor Tags £ Edit Tags. T<

Figure 54: Example of changing data in the controller and reading it out in the web server

DANGER

Before changing the preset value, check whether there is any danger from the machine
or system in which the encoder is integrated!

As soon as the value has been entered and the entry has been confirmed with the
[Enter] key, it is accepted as the position value (see figure 112, page 98).

5.6 Function block

A function block can be used for communication between an Allen-Bradley controller
and the absolute encoder.

5.6.1 Requirements

e  Function block and complete documentation downloaded from SICK homepage:
“EthernetlP function block - EtherNet/IP function block for encoder-specific addi-
tional functions for RSLogix5000 including operating instructions”.

¢ The encoder must be integrated into the controller using an EDS file or as a
generic module.

5.6.2 Import and wiring

In order to be able to use the function block in the RSLogix 5000 software, import the
component into a project as an add-on instruction (file name: SICK_AFx60_Vxxx.L5X).

The function block must then be called up and wired. Only with valid wiring it is possible
to read parameters from or write parameters to the encoder.
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Figure 55: Function block in the Rockwell control

A detailed description of the wiring can be found in the “AFS60/AFM60 EtherNet/IP
Add-On Instruction” operating instructions. These operating instructions are supplied
with the function block as a PDF.

5.7 Integration of the encoder as generic module

1. Right-click the Ethernet symbol and select the New Module... command.

F| I/0 Configuration
4 B3 PointlO
fE [0] 1769-L12ERM-BE1B AFMED_manual_1
4 Embedded /0
& [1] Embedded Discrete 10
Expansion /0, 0 Modules

A EHE S H Mew Module...

B 1769-L13
Import Module...
Discover Modules...
Paste Strg+V
Properties Alt+Eingabe
Bus Size Print <

Figure 56: Integrating encoder

v The Select Module dialog opens.

2. Search for “generic”.

3. Select the marked ETHERNET-MODULE (Generic Ethernet Module) module.
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4.
v

Module settings

1.

2.

OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP

Select Module Type

Catalog  Module Discovery  Favorites

|generic Clear Filters Hide Filiers 2
Module Type Category Fitters ~ Module Type Vendor Filters ~
Analog Advanced Energy Industries, Inc.

CIP Motion Converter Dialight
Communication Endress+Hauser
Communications v FANUC CORPORATION v
£ > £ >
Catalog Mumber Description Vendor Category
ETHERMET-... Generic Etheriet/IP CIP Bridge Roclkowell Autom...  Communication
ETHERNET-.. Generic Ethemet Module Rockwell Autom...  Communication
ETHERMET-... Generic Etheriet/IP Safety and... Rockwell Autom...  Safety,Other
3 of 575 Module Types Found Add to Favorites
[] Clese on Create Create Close Help

Figure 57: Select module

Click Create .
The Module Properties dialog opens.

In the Module Properties [Modulname] dialog, enter the IP address assigned for the
encoder (see "IP address of the encoder", page 46).
Enter the settings for Input, Output and Configuration.

Mew Module
Type: ETHERMET-MODULE Generic Ethemet Module
Vendor: Rockwell Automation/Allen-Bradley
Parent: Local
Name: AFMBD_Encoder Connection Parameters
Assembly
Diescription: Instance: Size:
Input: 3 = (32+it)
Output:
Comm Format: | Input Data - DINT w =
Configuration: 100 23 - (Bbit)
Address / Host Name I:
®IP Address: | 192 . 168 . 1 . 11 ‘ Status Input:
Statuz Output:

() Host Name:

[+] Open Module Properties

Cancel Help

Figure 58: Entering module properties

Example:

o Name: AFM60_Encoder (name is freely selectable)

o  Comm Format: Input data - DINT

o IPAddress: 192.168.1.123

o Input: Assembly instance: 103; size: 3
This selects instance 103 of the assembly object (see table 18, page 23).
The size is 3 x 32 bits ( = 12 bytes).

8014213/1EF3/2021-12-08 | SICK
Subject to change without notice



CONFIGURATION USINGAPLC 5

8014213/1EF3/2021-12-08 | SICK
Subject to change without notice

o  Output: Assembly instance: 198
Since the absolute encoder does not process an output assembly, the Output
parameter is set to 198 (Input Only).

o  Configuration: Assembly instance: 100; Size: 28
This selects instance 100 of the assembly object (see table 18, page 23).
The size is 28 x 8 bits ( = 28 bytes).

NOTE

@ Instance 100 of the assembly object represents the configuration assembly. If this
is called up, it must not be empty. Accordingly, the configuration assembly must be
filled with valid data (see table 20, page 26) beforehand. Otherwise, the controller
may output an error (see "Error messages of the Allen Bradley control system",
page 110).

3. Click OK.

Example data for a configuration assembly

The data of the configuration assembly is transmitted (see table 20, page 26) in the
previously configured 28 bytes of instance 100.

These can be viewed at Controller Tags in the following column: Name at AFM60_Encoder:C
— AFM60_Encoder:C.Data.

NOTE
The low byte is displayed before the high byte.
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Name
4 AFMB0 EncodernC.Data

Figure 59: Example data for a configuration assembly

Downloading the configuration to the control
1.

4

b B 6 B -~ - - - - I - - O - ) - 6 - - - - - O - - - - - -

AFME0_Encoder:C.Data[0]
AFME0D_Encoder:C.Data[1]
AFME0D_Encoder:C.Datal2]
AFMED Encoder:C.Data[3]
AFMED EncodenC.Data[4]
AFMED_Encoden:C.Data[3]
AFME0D_Encoder:C.Data[6]
AFME0D_Encoder:C.Data[7]
AFMED_Encoder:C.Data[8]
AFMED_Encoder:C.Data[9]
AFME0_Encoder:C.Data[10]
AFMED_Encoder:C.Data[11]
AFMED_Encoder:C.Data[12]
AFMBE0D_Encoder:C.Data[13]
AFMED Encoder:C.Data[14]
AFMED EncodernC.Data[15]
AFMED_Encoder:C.Data[16]
AFMED_Encoder:C.Data[17]
AFMED_Encoder:C.Data[18]
AFMED_EncoderC.Data[19]
AFMED Encoder:C.Data20]
AFMED_EncoderC.Datal21]
AFME0D_Encoder:C.Data[22]
AFMED_Encoder:C.Data[23]
AFMED_EncoderC.Data[24]
AFMED_Encoder:C.Data[25]
AFME0D_Encoder:C.Data[26]
AFME0D_Encoder:C.Data[27]
AFMED_Encoder:C.Data[28]
AFMED_Encoder:C.Data[29]
AFMED_Encoder:C.Data[30]
AFMED EncodenC.Data[31]

Steps per revolution CPR = 4,096 = 1000h

=5|« Value

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] OOh
Scaling on = 1h
C.Data[13] 01h

Speed format = 1FOFh

C.Data[24] OFh and C.Data[25] 1Fh

Load the configuration for the controller.
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* Force Mask

{ond
16400
16200
16400
1600
16400
16#10
1600
16200
16400
1680
16400
16400
16200
16201
1600
16400
16400
16200
16400
16400
16400
16400
16400
1600
1620f
1621f
16400
16400
1600
16400
1600
16400

& Style
{on} Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
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Offline fl. MNoForces b_  MNo Edits
A “M60_ma

Ae0_rmanual_1 Download

B Program Mode

Fault Handler B0_Enco
Run Mode |

Handler Mel_En
Test Mode

M60_En

Clear Faults b

ogram e hE0_En
Go To Faults |

ed s MB0_En

5 Controller Properties MED_En

Figure 60: Loading configuration

v The status indicators for Run Mode, Controller OK and 1/0 OK turn green.

ﬁ Logix Designer - AFM&0_manual_1 [1769-L13ERM-BEB1B 31.11]*
FILE EDIT WIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW  HELP

S W @m0l s | v|% % g ]
I Program Mode L

% B Controller OK F Path: AB_ETHIP-14192.158.1.3%

% I Enengy Storage OK

= m 1o oK Rem Prog f. MNoForces P MNoEdts 3

Figure 61: Communication status

5.7.3 Checking communication

The data received by the controller from the encoder can be displayed in order to check
that communication between the controller and the encoder is working correctly.

e
R « oMk Stye Dataype Descpton <
L} {d /AB:ETHERNET_MOD.
{} {d /AB:ETHERNET_MOD.
L {.} Decimal DINT[3]
o ecimal o

15130 Decimal DINT
m Decimal DINT

Ungrouped Axes
ets

(=} =} ABEmbedded_Discre
(=} = ABEmbedded Discre.
= e ABEmbedded Discre... =

b i A

. Logical Model

4 10 Configuration
4 @BPointio

Figure 62: Checking communication

1. In Controller Organizer, open the Controller AFM60_manual_1 — Controller Tags folder.
2. Under Name, open the AFM60_Encoder:l ~ AFM60_Encoder:l.Data item in the Controller
Tags column.

Displayed data in the example:

¢  AFM60_Encoder:l.Data[0]: Fault header: O
¢  AFM60_Encoder:l.Data[1]: Position: 15130
¢  AFM60_Encoder:l.Data[2]: Speed: 270 turns/min

5.8 Programming examples

The following examples show the configurations of two programs that read (tempera-
ture) or write (preset) acyclic data. For this purpose, the programs are written in the
form of ladder logic using the RSLogix 5000 software from Rockwell Automation.
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NOTE

During programming, the controller must be in offline mode.
% RUN e

B OK I Path: AB_E

I I Energy Storage

L 1o Offline B.

Figure 63: Controller in offline mode

1. Define and declare the variables for the program.

2. Insert the blocks of the program into the ladder logic and assign the variables
accordingly.

3. Start the download of the program for the controller.

4. Finally, test the program.

58.1 Reading out temperature
In the first example, the temperature of the encoder is to be read out using parameter
64h, Temperature Value.
Defining and declaring variables

First variables TEMP_Trigger, TEMP_OneShot, TEMP_Value and TEMP_Message have to
be defined and declared for the program.

First, variable TEMP_Trigger is created, which controls the readout process.

1. Right-click in Controller Organizer on Controller Tags and select New Tag.

F Controller AFMB0_manual 1 I
4 Controller Tag
Controller | ¢} MNewTag.. Strg+W
Power-Up | Monitor Tags
“ Tl Edit Tags
4 % MainTask
4 5 MainPr VENRT
<7 Pan Export Tags...
BMaEE v
S s i U L
Unscheduled
P Mation Groups
Ungrouped Axes

Figure 64: Create a new variable

v The New Tag dialog opens.
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Mew Tag >
Name: TEMP_Trigger | Create |w
Description: Cancel
Help
Usage: <controllers
Type: Base ~ | | Connection...
Mias Far:
Data Type: |BOC‘L |
Parameter
Connection:
Scope: iE AFMED_manual _1 R
Bxdemal Bead. Wit v
Access: = =
Style: Decimal ke
] Constant
Sequencing
Qpen Corfiguration
Open Parameter Connections

Figure 65: Definition of variable TEMP_Trigger

Enter TEMP_Trigger in the Name field, select the BOOL data type in the Data Type

field and click on OK.

To trigger the process only once, another element, in this case edge-sensitive,

must be defined and declared. This causes the process to be triggered only when
an edge change of variable TEMP_Trigger from O to 1 occurs.
Select New Tag again.

OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP
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Mew Tag >
Name: TEMP_OneShet | Create |w
Description: Cancel
Help
Usage: <controllers
Type: Base ~ | | Connection...
Mias Far:
Data Type: |BOC‘L |D
Parameter
Connection:
Scope: @ AFMED_manual_1 ~
Bxdemal Bead. Wit v
Access: = =
Style: Decimal ke
] Constant
Sequencing
Qpen Corfiguration
Open Parameter Connections

Figure 66: Definition of variable TEMP_OneShot

4. Inthe New Tag dialog, enter TEMP_OneShot in the Name field, select the BOOL data
type in the Data Type field and click on OK.
Another variable must be created, which will later contain the temperature value
(see table 24, page 29, attribute ID 64h, temperature value).

5. Select New Tag again.
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Mew Tag >
Name: TEMP_Value Create |w
Description: Cancel
Help
|Jsage: zgontroller:
Type: Base ~ | | Connection...
Mias Far:
Data Type: ||NT |D
Parameter
Connection:
Scope: @ AFMED_manual_1 ~
Bxdemal Bead. Wit v
Access: = =
Style: Decimal ke
] Constant
Sequencing
Qpen Corfiguration
Open Parameter Connections

Figure 67: Definition of variable TEMP_Value

In the New Tag dialog, enter TEMP_Value in the Name field, select the INT data type

in the Data Type field and click on OK.

Finally, a variable must be defined and declared that obtains the temperature
value from the controller.

Select New Tag again.
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Mew Tag

Name: TEMP_Message
Description:

Usage: <controller:
Type: Base

Alias For:

~ | | Connection. ..

Data Type: | MESSAGE

Parameter
Connection:

Scope: 5 AFME0_manual_1

Extemal Bead. Wit
Access: = 5

Style:
] Constant

Sequencing

Open Parameter Connections

[]0pen MESSAGE Corfiguration

>
Create | -
Cancel
Help

Figure 68: Definition of variable TEMP_Message

8. Inthe New Tag dialog, enter TEMP_Message in the Name field, select the MESSAGE

data type in the Data Type field and click on OK.

v The following figure shows the resulting variable structure for acyclic reading of the

temperature:

Scope: |EEAFMSD,manuaL vl T |,w Tags

T

Name =z Alias For Base Tag
» Local:1:C
> Local: T
TEMP_Trigger
TEMP_OneShot
» TEMP_Value
» TEMP_Message
b Encodert:C
b Encodertilt
@

Figure 69: Variable structure for reading out the temperature

Defining process flow

Data Type
AB:Embedded_Discretel0:C:0
AB:Embedded_Discretel0:10
AB:Embedded Discretel0:0:0
BOOL

BOOL

INT

MESSAGE
_0328:AFM6DA_EthIP_BEFOD3F5:C:0
_0328:AFMGOA_EthiP_SDA4CTID:K

Description

External Ac

Read/Write
Read/Write
Read/Write
Read/Write
Read/Write
Read/Write
Read/Write
Read/Write
Read/Write

ES

cess

Style

Decimal
Decimal

Decimal

g
DDDDDDDDDD§

After the variables have been defined and declared, the program blocks must be
inserted into the ladder logic and the variables assigned accordingly.

1. Open the MainRoutine window under Tasks — Main Task — MainProgram .
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Controller Organizer + 0 x

= O=

4 Controller AFMEB0_manual_1
<1 Controller Tags
Controller Fault Handler
Power-Up Handler
F Tasks
4 % MainTask
4 L MainProgram
<2 Pararneters and Local Tags

E8 MainRoutine

Figure 70: Opening MainRoutine

The first block to be inserted is an input that is to trigger the “Read temperature”
process.

65.1.3° TP

== RN S 7 © S (T S B3
V. NoEdits EL :4 » Favorites  Add-On[gorincon Bt Timer/Counter InpubOutput Compare  Compute/Math  MovelLogical
[TEMTIOTE I YETC L & Controller Tags - AFMG0_manual_1{controlle
(= Hen| P R

Figure 71: Inserting ExamineOn module

From the Favorites tab, select the ExamineOn block and insert it into the MainRoutine .
The corresponding variable must be assigned to this input, in our example variable
TEMP_Trigger.

| TEMP_Trigger - |
T. w| Show:|Al Tags w
| MName = | | Drata Type Uzage | Descripti] »~
| E p Local1:0 AB.Embedded... =controller= |
E p TEMP_Mez=zage MESSAGE <controller=
ﬁ TEMP_OneShot BOOL <controller=
i TEMP_Trigger BOOL <controller=
E TEMP_ “alue INT <controller= "
Show controller tage
ow MainProgram tags
Show MainP t
Show parameters from other program:
<nones b

Figure 72: Assignment of variable TEMP_Trigger to ExamineOn

Click on the question mark .

A drop-down menu will open.

Select variable TEMP_Trigger.

For the edge sensitivity of the process flow, the ONS block must be inserted.
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8.1.3% " & B 4 FHH b b= 4F 4+ A} 4Ly 4Ur ONS 0SR 0SF

P Mo Edits 2 i » Favorites Add-On Alarms Bit Timer/iCounter IputOutput Compare Compute/Math  Move/Logical

MainProgram - MainRoutine* & Controller Tags - AFME0_manual_1(controller)

ie g |k g (& st B3 b -

TEMP_Trigger
ONS

Figure 73: Inserting ONS block

5. From the Bit tab, select the ONS block and insert it into the MainRoutine .
A variable must also be assigned to this block.
TEMP_OneShot . |
b 4 w| Show:|All Tags w
|Name :g|||:l-ata Type Uzage Descripti] ~
ﬁ B Local1:0 AB:Embedded... <controller=
E p TEMP_Meszage MESSAGE <controller=
ﬁ TEKMP_OneShot BOOL =controller=
E TEMP_Trigger BOOL <controller=
ﬁ TEMP_Walue INT <controller= W
Show controller tags
Show MainProgram tags
Show parameters from other program:
<naones w
Figure 74: Assignment of variables TEMP_OneShot to ONS
6. Click on the question mark .
v Adrop-down menu will open.
7. Select variable TEMP_OneShot.
In the next step, the message must be configured to read the temperature value
from the encoder.
:::Z:Z RAm iy H = | mMsE @GsU ssU I0T
b | No Edits 2 %4 p Favorles Add-On  Alarms Bt Timer/Counter  InputiOutput ~ Compare  Compute/Math  Move/Logical
[TETTISATEN W FET RN PR - Cantroller Tags - AFM60_manual_1{controller)
a § E
TENP_OneShot
Figure 75: Inserting MSG block
8. From the Input/Output tab, select the MSG block and insert it into the MainRoutine .
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L]
|| Mezsage Controll TEMP_Message VH

T w| Show:|Al Tags w

| MName = | | Drata Type | Uzage | Descripti]
ﬁ p TEMP_Messzage MESSAGE <controller=

Show controller tags
Show MainProgram tags

Show parameters from other program:

ZNone> =

Figure 76: Assignment of variables TEMP_Message to MSG

In the Message Control field, select variable TEMP_Message.
The MSG block must then be configured.

M3G

Meszage Control TEMP_Me=s=sage | ... EM
OiN
ER

Figure 77: Opening configuration dialog of the MSG block

Click on the button with the three dots.
The Message Configuration dialog opens.
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11.

12.

13.

v

14.

80

Message Configuration - TEMP_Message bt
Corfiguration™  Communication Tag
Message Type: CIP Generic w

Service | gat Attribute Single i |:
Type:

1] :

= Class: (Hex) Destination |TEMP_'I.-'aIue| v|
Instance: Attribute: (Hex) Element: N Tome.

2 Enable ) Enable Waiting 2 Start 3 Done Done Length: 0
1 Emor Code: Extended Emor Code: [ Timed Out =
Emor Path:
Eror Texd:

Carcel Aply Help

Figure 78: Configuration dialog of the MSG block

Configure the following parameters in the Configuration tab:
o  Service Type: Get Attribute Single (see table 21, page 28)

o Instance: 1 (as only one device is connected to the controller)
o  Class: 23(h) (position sensor object, see table 8, page 19)

o Attribute: 64(h) (Temperature Value, see table 24, page 29)

o Destination: TEMP_Value

NOTE

TEMP_Value is the fourth variable created. The value of the temperature is written
into this when the example program is executed.

Open the Communication tab.

Message Configuration - TEMP_Message >

Corfiguration® Communication  Tag

® Path: | Browse...

Figure 79: Communication tab

Next to the Path field, click the Browse... button.
The Message Path Browser dialog opens.
Select the connected encoder.
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B " Message Path Browser =
Path: |Encoderl
Encoderl

= 1/0 Configuration
EI- Pairt]O
: ----- FE [0] 1769-L12ERM-BB1E AFMB0_manual_1

[/ Embedded 1/0

o BExpansion /0, 0 Modules
=5 Ethemet

------ FE 1769-L18ERM-BE1B AFME0_manual_1

- 3 AFMEQA-Eth/IP Encoder

QK Cancel Help

Figure 80: Selecting encoder

Corfiguration® Communication®  Tag

@ Path: [EEEEE || Browse...

Figure 81: Selected encoder

v The encoder is transferred to the Path field.
15. End the Message Path Browser dialog with OK .
Transmitting program to controller

The program is then transmitted to the controller.

1. In the Offline menu, select the Download command.

% B RUN o
= oK I Path: AB_ETHIP-1\192.168.1.3%

Yoo Offline F. MNoForces F_ NoEd
Go Online E

Upload...

a Controller AFMED_manual_1 Download

<7 Controller Tags R —
Controller Fault Handler

Fun Mod
Power-Up Handler s
d Tasks Test Mode
4 £ MainTask Clear Faults
4 L5 MainProgram e L
o To Faults
<} Parameters and Local T
@ MainRoutine Controller Properties
lInecheduled | |

Figure 82: Transmitting the program to the controller

2. Confirm the next message.
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Testing program

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

Figure 83: Display of the temperature value in TEMP_Value

In the following example, a preset value is to be set.

Seope |@AFMED_manua|_ v| S |AIITags

Name =5|~ Value + Force Mask

b Locakl:C =]

b Local:1:l )

b Locak1:0 {..}
TEMP _Trigger 1
TEMP_OneShot 1

b TEMP_ Value 3900

b TEMP_Message {.}

b Encoderl:C et

4 Encoderl:l1 bt

Setting preset value

Defining and declaring variables
First variables PRESET_Trigger, PRESET_OneShot, PRESET_Value and PRESET_Mes-

sage must be defined and declared for the program.

* Style Data Type |
{...} AB:Embedded_Discre...
{..} AB:Embedded_Discre...
{..} AB:Embedded_Discre...

Decimal BOOL

Decimal BOOL

Decimal INT
el MESSAGE
{..} _0328:AFME0A_EthlP_...
1.} _0328:AFME0A_EthIP_...

First, variable PRESET_Trigger is created to trigger the process.

1.

4 Controller AFMEB0_manual_1

Controller Far ¢} NewTag..

pmeE B Monitor Tags
4 Tasks
g Edit Tags
4 % MainTask _
4 L MainProg Verify
<3 Pararr Export Tags...
& Maink =

Unscheduled

Figure 84: Create a new variable

v The NewTag dialog opens.
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Mew Tag >
Name: PRESET Trigger Create |w
Description: Cancel
Help
Usage: «controller:
Type: | Base w | Connection. ..
Mias Far:
Data Type: |BOOL |D
Parameter
Connection:
Scope: B AFMB0_manual_1 w
Bxdemal Read \WNrit ah
Access: = =
Style: Decimal ke
] Constant
Sequencing

Qpen Corfiguration

Open Parameter Connections

Figure 85: Definition of variable PRESET_Trigger

Enter PRESET_Trigger in the Name field, select the BOOL data type in the Data Type
field and click on OK.

To trigger the process only once, another element, in this case edge-sensitive,

must be defined and declared. This causes the process to be triggered only when
an edge change of variable PRESET_Trigger from O to 1 occurs.
Select New Tag again.
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Mew Tag >
Name: FRESET_OneShot Create |
Description: Cancel
Help
Usage: <controllers
Type: Base ~ | | Connection...
Mias Far:
Data Type: |BOC‘L |D
Parameter
Connection:
Scope: @ AFMED_manual_1 ~
Bxdemal Bead. Wit v
Access: = 5
Style: Decimal ke
] Constant
Sequencing
Qpen Corfiguration
Open Parameter Connections

Figure 86: Definition of variable PRESET_OneShot

4. Inthe New Tag dialog, enter PRESET_OneShot in the Name field, select the BOOL
data type in the Data Type field and click on OK.
Another variable must be created which will later contain the preset value (see
table 24, page 29, attribute ID 13h, preset value).

5. Select New Tag again.
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Mew Tag =

Name: PRESET Value | Create |w

Description: Cancel
Help

Usage: <controller>

Type: Base ~ | | Connection...

Alias For:

Data Type: |D|NT

Parameter
Connection:

Scope: @ AFMED_manual_1 ~

Extemal Read/Wri v
Access: = 5

Style: Decimal ke
] Constant

Sequencing

Qpen Corfiguration

Open Parameter Connections

Figure 87: Definition of variable PRESET_Value

In the New Tag dialog, enter PRESET_Value in the Name field, select the DINT data
type in the Data Type field and click on OK.

Finally, a variable must be defined and declared that obtains the preset value from

the controller.
Select New Tag again.
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Mew Tag >
Name: PRESET_Message Create |w
Description: Cancel
Help
Usage: <controllers
Type: Base ~ | | Connection...
Mias Far:
Data Type:  |MESSAGE [-]
Parameter
Connection:
Scope: @ AFMED_manual_1 w
Extemal Read/Wri v
Access: = 5
Style:
] Constant
Sequencing
[]0pen MESSAGE Corfiguration
Open Parameter Connections

Figure 88: Definition of variable PRESET_Message

8. Inthe New Tag dialog, enter PRESET_Message in the Name field, select the MES-
SAGE data type in the Data Type field and click on OK.
The following figure shows the resulting variable structure for setting a preset

value:
Name =2[ Alias For Base Tag Data Type Description External Access Constant  Style
b LocaktiC ABEmbedded_Discretel0:C:0 Read/Write ]
b LocalT:l AB:Embedded_DiscretelQ:1:0 Read/Write O
b Localk1:0 AB:Embedded_Discretel0:0:0 Read/Write O
_032B:AFMGDA_EthiP_BEFOD3F5:C:0 Read/Wiite O
b Encoderl:i _0328:AFMEDA_EthIP_SDAACTID::0 Read/Write O
PRESET_Trigger BOOL Read/Write O Decimal |
PRESET_OneShet BoOL Read/Wiite [0 Decimal
b PRESET Value DINT Read/Write O Decimal
b PRESET_Message MESSAGE Read/Write O
o O

Figure 89: Variable structure for setting a preset value

Defining process flow

After the variables have been defined and declared, the program blocks must be
inserted into the ladder logic and the variables assigned accordingly.

1. Open the MainRoutine window under Tasks — Main Task — MainProgram .
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Controller Organizer - 0 =

ST

4 Controller AFMB0_manual_1
<1 Controller Tags
Controller Fault Handler
Power-Up Handler
P Tasks
4 % MainTask
4 L MainProgram
<2 Pararneters and Local Tags

[Ef MainRoutine

Figure 90: Opening MainRoutine
If the process flow for writing a preset value is to run parallel to the previous
example, then a new string must be inserted.

R 208 4 e e AR 4 F »

None

. NoEdis 2 4 » Favorites ~ AddOn Alrms B TmerCounter InpubiOutout Compare  ComputeMath  MovelLogical Fiefisc.  Fie/Shift Sequencer

(TP VISR Controller Tags - AFME0_manual_1{controller)

(o0HC N e | P TR
TEMP_Trigger  TEMP_OneShot MSG
_ oNg Message Control TEMP_Message EN —
Figure 91: Inserting Rung block
From the Favorites tab, select the Rung block and insert it into the MainRoutine .
The first block to be inserted is an input that is to trigger the “Set preset value"
process.
s L R = = TRV b S 3 ’
. b NoEdits 2 "4 ) Favorites Add-On Alrms Bt TmerCounter InputOutput Compare ComputeiMath WovelLogical File/Misc  Fie/Shift  Sequencer
MainProgram - MainRoutine® > [T LG e TR NEVE ERTERTE N )
aq ENETT I
TEMP_Trigger TEMP_OneShot MSG
- ONS Message Control TEMP_Message El:‘ =
[x]

Figure 92: Inserting ExamineOn module

From the Favorites tab, select the ExamineOn block and insert it into the MainRoutine .
The corresponding variable must be assigned to this input, in our example variable
PRESET_Trigger.
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T. ~ | Show:|All Tags o
| Name =2 | | Data Type Usage Descripti] »
[| § b Local1:0 AB:Embedded... <controller: i
ﬁ I+ PRESET _Message  MESSAGE =controller=
ﬁ PRESET_OneShot BOOL <controller=
E PRESET_Trigger BOOL =controller=
E PRESET_Value DINT =controller= W

Mame: PRESET Trigger
Data Type: BOOL
Description:

Show controller tags

Show MainProgram ta

Show parameters from other program:

<nones e

Figure 93: Assignment of variable PRESET_Trigger to ExamineOn

4. Click on the Fragezeichen .
v' A drop-down menu will open.
5. Select variable PRESET_Trigger.
For the edge sensitivity of the process flow, the ONS block must be inserted.
jz::: 8 B i4 bl bl AR 4F )k L {or o o osk v
¥ NoEdits EL 4 ) Favortes Add-On Alarms Bit TimerCounter InputiOutput Compare ComputelMath MovelLogical Fie/Misc.  File/Shift  Sequencer P
Q Q[ ; [LRED | ”.1-1» i 7““‘ . ]
TEMP_Trigger KV.\P_.Urlesnm use :
o NS, Message Control TEMP_Message EE |
Figure 94: Inserting ONS block
6. From the Bit tab, select the ONS block and insert it into the MainRoutine .
A variable must also be assigned to this block.
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Sl

9.

3 =B =3

PRESET_OneShot BOOL
PRESET _Trigger BOOL

T ~ | Show:|All Tags w
|Name :g|||:lata Type Uzage Descripti| ~

ﬂ p Local1:0 AB:Embedded... <controller= i

ﬁ b PREZET_Message  MESSAGE <controller=

<controller=
<controller=

PRESET_Vg Mame: PRESET_OneShot pontroller= W

Data Type: BOOL

Show controller| Description:

Show MainProgram tags

Show parameters from other program:

=None>

Figure 95: Assignment of variables PRESET_OneShot to ONS

Click on the Fragezeichen .

A drop-down menu will open.
Select variable PRESET_OneShot.
In the next step, the message must be configured to write the preset value into the
encoder.

3,miene
1,None

3

R B G4 i el mes esv sy Tor

Mo Edits > {4 » Tovores  AGdOn Adam

MainProgram - MainRoutine x [ Ra IR - T N U ER E R TR )

alel|ia

TEWP Trigger [ CWIELINY
ONS

PRESET_Trigger  PRESET_OnaShot

ms B TmerCounter  Input/Output ~ Compare  Compute/Math MovelLogical Fielisc.  Fie/Shit  Seq

WsG
Message Control TEMP_Message

Hessage Control PRESET_Message

eeeeee

Figure 96: Inserting MSG block

From the Input/Output tab, select the MSG block and insert it into the MainRoutine .
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10.
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|| Mezsage I:n::ntrcl| PRESET_Message v'—‘

T. s | Show:|All Tags w
|Name :;||DataType |Usage |Des-:ripti L

ﬂ p PRESET_Message  MESSAGE <controller=
"

Show cortroller tags
Show MainProgram tags

Show parameters from other program:

ZMone> =

Figure 97: Assignment of variables PRESET_Message to MSG

In the Message Control field, select variable PRESET_Message.
The MSG block must then be configured.

Mes=age Control PRESET_Message ENT—

Figure 98: Opening configuration dialog of the MSG block

Click on the button with the three dots.
The Message Configuration dialog opens.
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12.

13.

14.

15.

Message Configuration - PRESET_Message bt
Corfiguration”  Communication®  Tag
Message Type: CIP Generic w
Service | get Attribute Single w |  Source Element: | PRESET_Value| ~ |
Type:
Source Length: 4 < (Bytes)
10 Class: (Hex)
Instance: Attribute: (Hex) N Tome.
2 Enable ) Enable Waiting 2 Start 3 Done Done Length: 0
1 Emor Code: Extended Emor Code: [ Timed Out =
Emor Path:
Emor Text:
Cancel Apply Help

Figure 99: Configuration dialog of the MSG block

Configure the following parameters in the Configuration tab:
Service Type: Set Attributes Single (see table 21, page 28)
Instance: 1 (as only one device is connected to the controller)
Class: 23(h) (position sensor object, see table 8, page 19)
Attribute: 13(h) (Preset Value, see table 24, page 29)

Source Element: PRESET_Value

Source Length: 4

O O O O O ©

NOTE

PRESET_Value is the fourth variable created. The preset value is taken from this
when the example program is executed and written to attribute 13h of the position

sensor object.

Open the Communication tab.

Message Configuration - PRESET_Message >
Configuration® Communication  Tag
® Path: | Browse. .
Figure 100: Communication tab
Next to the Path field, click the Browse... button.
The Message Path Browser dialog opens.
Select the connected encoder.
OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP o1
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B " Message Path Browser =
Path: |Encoderl
Encoderl

= 1/0 Configuration
EI- Pairt]O
: ----- FE [0] 1769-L12ERM-BB1E AFMB0_manual_1

[/ Embedded 1/0

o BExpansion /0, 0 Modules
EIE.'EE Ethemet
----- FE 1769-L18ERM-BE1B AFMS0_manual_1

- 3 AFMEQA-Eth/IP Encoder

QK Cancel Help

Figure 101: Selecting encoder

Corfiguration® Communication™  Tag

Path: |Encoderl Browse...
®

Encoder
Figure 102: Selected encoder

v The encoder is transferred to the Path field.
16. End the Message Path Browser dialog with OK .

Transmitting program to controller
The program is then transmitted to the controller.

1. In the Offline menu, select the Download command.

% B RUN e
m oK | Path: AB_ETHIP-1\192.168.1.3*
: ?,r:w — Offline F. MoForces F_ NoEd
Controller Crganizer Go Cnline E
Upload...
4 Controller AFMED_manual_1 Download

<7 Controller Tags R —
Controller Fault Handler

Fun Mod
Power-Up Handler s
d Tasks Test Mode
4 £ MainTask Clear Faults
4 L5 MainProgram e L
o To Faults
<} Parameters and Local T
@ MainRoutine Controller Properties
lInecheduled | |

Figure 103: Transmitting the program to the controller
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2. Confirm the next message.

Testing program

4 Encoder:l1 {.} {} _0328:AFMB0A_EthIP_...
Encoderl:l1.ConnectionFaulted o Decimal BOOL
4 Encoderl:1.Data {} {..} Decimal DINT[3]
b Encederl:l1.Data[0] 0 Decimal DINT
b Encoderl:l1.Data[1] 500 Decimal DINT
b Encoderl:l1.Datal2] 0 Decimal DINT
PRESET Trigger 1 Decimal BOOL
PRESET_OneShot [ 1] Decimal BOOL
b PRESET Value 500 Decimal DINT
b PRESET_Message = i MESSAGE

Figure 104: Display of the preset value in PRESET_Value

1. To test the example program, in variables PRESET_Value, enter a value in Controller
Organizer (500 in the example).

2. Set variable PRESET_Trigger from O to 1.

v In position date AFM60_EIP:1.Data[1], the value now jumps to 500.
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6 Configuration using the integrated web server

A web server is integrated into the absolute encoder. With this web server, the state of
the encoder can be observed, and the encoder can be parameterized and diagnosed.

NOTE
@ If parameters are changed with the web server, observe the corresponding notes (see
"Integration and configuration options", page 34).

SICK

Sensor Intelligence.

Home Parametrierung Diagnose Tools

Gerat Position Geschwindigkeit Temperatur Timer
Gerdt

Gerdtename AFME0 EtherNet/IP Benutzer
EErmares N ars s il & AuthorizedClient  Abmelden  Andere
DHCP L Passwort
Stellung der Adressschalter 111

MAC-Adresse 00:06:77:07:00:28 Sprache
Seriennummer 08010025 Germanz]
Protokoll Ethernet/IP CIP Position Sensor Object

Position 311429

|5tatus | (Y

Figure 105: Web server interface

Requirements

e The encoder must be connected.

¢ The encoder must communicate with a browser-enabled device.

e The web server supports Internet Explorer V8.0 64 bit and higher, Google Chrome
V38.0 and higher, Firefox V33.0.2 and higher.

e« The IP address of the encoder must be known (see "IP address of the encoder",
page 46).

Language

The web server starts in English.

User

User: I
Password: I Logan |

Language
IEngIlshv
Enal\sh

Figure 106: Select language

In the Language selection field, the language of the interface can be changed to German
(Deutsch).
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6.1 Home

6.1.1 Device

6.1.2 Position
6.1.3 Speed

6.1.4 Temperature
6.1.5 Timer
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NOTE
All displayed values are updated about once a second.

This page lists the basic data about the encoder.

In addition, an LED symbol indicates the following status:

o Green Encoder is in Operational status (ready for operation, no
alarms, warnings or errors occurred).

. Green Incorrect scaling parameters present.

o Red The alarm flag is set.

@ Red The warning flag is set.

A detailed description of the alarms, warnings or errors that have occurred can be
found on the web server Diagnose page (see "Diagnostics", page 101).

This page shows the following parameters from the position sensor object (see
table 24, page 29):

e  Current position value (attribute ID OAh)
e  Lower limit of the position (attribute ID 16h)
e Upper limit of the position (attribute ID 17h)

The limit values can be changed via the “AuthorizedClient” user (see "Limits",
page 100).

This page shows the following parameters from the position sensor object (see
table 24, page 29):

e  Current speed (attribute ID 18h)

The unit of speed is defined by attributes 19h and 20h.
e Lower speed limit (attribute ID 1Bh)
o  Upper speed limit (attribute ID 1Ch)

The limit values can be changed via the “AuthorizedClient” user (see "Limits",
page 100).

This page shows the following parameters from the position sensor object (see
table 24, page 29):

e  Current temperature (attribute ID 64h)

The temperature is displayed with £ 5° accuracy.
e Lower limit of the temperature (attribute ID 67h)
o Upper limit of the temperature (attribute ID 68h)

The limit values can be changed via the “AuthorizedClient” user (see "Limits",
page 100).

This page shows the following parameters from the position sensor object (see
table 24, page 29):

OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP
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6.2

96

¢  Stored movement time in seconds (attribute ID 6Bh)
e  Stored operating time in seconds (attribute ID 6Ch)

The limit values can be changed via the “AuthorizedClient” user (see "Limits",
page 100).

Parameterization

The encoder can be parameterized with the help of this page. The parameterization
sets the attributes of the position sensor object (see table 24, page 29). The parame-
terization options depend on who has logged in as a user.

After a new parameter has been entered, press the [Enter] key. The parameter is
written into the volatile memory of the encoder.

NOTE

Only the last changed parameter is written into the volatile memory by pressing the
[Enter] key. If several values are to be changed (e.g. the lower and upper speed limits),
press the [Enter] key after each entry.

The following parameterization options are available without logging in:

e  Overview
. Units
. Preset

The following parameterization options are available after logging in as the “Authorized-
Client” user:

e  Scaling
¢ Round axis functionality
¢ Changing preset value

. Limits
. Reset
Log in

For parameterization, the following access data can be used for login:

. User: AuthorizedClient
. Password: enc123

User
User:

Password: I Log unl
Language

IEninah'

Enihsh

Figure 107: Log in

Changing the password

NOTE

For data security reasons and to avoid unauthorized access, changing the password at
the first login is recommended.

1.  Go to Benutzer and click on the Andere Passwort link.

OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP 8014213/1EF3/2021-12-08 | SICK

Subject to change without notice



CONFIGURATION USING THE INTEGRATED WEB SERVER 6

Benutzer

& AuthorizedClient  Abmelden ﬁ.l‘%"l’: Passwort

Sprache
IGerman 'I

Figure 108: Changing the password

v The Andere Passwort dialog opens.

Altes Passwort I

Meues |
Passwort

Meues |
Passwort noch
einmal
eingeben

Andere Passwortl

Figure 109: Dialog for changing the password

2. Enter the previously used password in the Altes Passwort field.

3. Enter a new password in the Neues Passwort field.
Enter at least 1 character or a maximum of 16 characters (all Unicode characters
are allowed).

4. In the Neues Passwort noch einmal eingeben field, enter the new password again.

5.  Click Andere Passwort .

v The new password will be applied.

NOTE
The password is transmitted unencrypted on the network for technical reasons. Appro-
priate measures must be taken to prevent the password from being read.

6.2.1 Overview
This page shows an excerpt of the attributes of the position sensor object (see table 24,
page 29).
e  The Aktuell column shows the currently configured parameters.
e  The Default column shows the factory settings.
o The ID hex column shows the attribute IDs of the position sensor object.
6.2.2 Units

On this page, the units for direction, speed, acceleration and temperature can be
parameterized from the position sensor object (see table 24, page 29).

¢ Code sequence (attribute ID OCh)
o Clockwise
o  Counterclockwise
e  Speed unit (attribute ID 19h)
o counts/s
o counts/ms
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o turns/s
o turns/min
o turns/h

e  Acceleration unit (attribute ID 1Eh)
o counts/ms?
o counts/s?
o turns/s?®
o rad/s?

¢  Temperature unit (attribute ID 65h)
o  °C (Celsius)
o  °F (Fahrenheit)

6.2.3 Changing preset value

On this page, the preset value of the position sensor object can be parameterized
(attribute ID 13h, see figure 112, page 98).

DANGER

Before changing the preset value, check whether there is any danger from the machine
or system in which the encoder is integrated!

As soon as the value has been entered and the entry has been confirmed with the
[Enter] key, the value is accepted as the position value.

The Preset function can lead to an immediate change of the position value output by
the encoder.

This could cause an unexpected movement that could endanger people or damage the
system or other objects.

NOTE
The Preset function should only be used when the encoder is at a standstill.

6.2.4 Triggering preset

This page shows the current position value of the encoder and the preset value (attrib-
ute ID 13h) from the position sensor object.

Preset

Eefger

Achtung: Priifen Sie vor dem Auslésen der Preset-Funktion, ob eine
Gefdahrdung von der Maschine oder Anlage ausgeht, in die der Encoder
integriert ist!

| Position } 470|
’Aktueller Preset-Wert ( 0’
\ Position 1 0 ‘
’ Aktueller Preset-Wert ] 0 ‘

Figure 110: Triggering preset

o8 OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP 8014213/1EF3/2021-12-08 | SICK
Subject to change without notice



CONFIGURATION USING THE INTEGRATED WEB SERVER 6

1. Click PRESET.
v/ The position value is set to the preset value.

The preset value can be changed via the “AuthorizedClient” user (see figure 109,
page 96).

6.2.5 Scaling
On this page, you can configure the scaling parameters of the position sensor object
(see table 24, page 29).
o  Skalierung (attribute ID OEh)
o on
o off
If the scaling is set to on, then the following parameters are displayed:
Skalierung
cPR 262144
Umdrehungen [ 2]
Gesamtauflosung (CMR) 524288
Figure 111: Figure 110: Scaling
e CPR, number of steps per revolution (attribute ID 10h)
«  Umdrehungen, number of revolutions of the total resolution (This is not an attribute
of the position sensor object).
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 Gesamtauflésung (CMR) field shows the value of attribute ID 11h “Total Measur-
ing Range, Total Resolution” of the position sensor object (see table 24, page 29).
NOTE
If round axis functionality is activated, then no scaling can be set.
DANGER
Before using the Scaling function, check whether there is any danger from the machine
or system in which the encoder is integrated!
The Scaling function can lead to an immediate change of the position value output by
the encoder.
This could cause an unexpected movement that could endanger people or damage the
system or other objects.
NOTE
The Scaling function (steps per revolution or total resolution) should only be used when
the encoder is at a standstill.
6.2.6 Round axis functionality
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If round axis functionality is activated, then the (corresponding) numerators, denomina-
tors and the total resolution can be configured (see table 24, page 29).

¢ Round axis functionality (attribute ID 7Dh)
o on
o off

If round axis functionality is set to on, then the following parameters are displayed:
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6.2.7

100

Limits

@

Rundachsfunktionalitat

on N
Zahler fiir die Anzahl der Umdrehungen I 137
Nenner fiir die Anzahl der Umdrehungen I 10
Gesamtauflésung (CMR) I 3600

Figure 112: Round axis functionality

o  Zahlerfiir die Anzahl der Umdrehungen (attribute ID 7Eh)
o Nennerfiir die Anzahl der Umdrehungen (attribute ID 7Fh)
e  Gesamtauflosung (CMR) (attribute ID 11h)

The requirements and restrictions for the parameters are described in chapter 3.7.10.

NOTE
If round axis functionality is activated, then the scaling is set to on on the Scaling page.
However, no scaling parameters are offered.

DANGER

Before using the Round axis functionality function, check whether there is any danger
from the machine or system in which the encoder is integrated!

The Round axis functionality function can lead to an immediate change of the position
value output by the encoder.

This could cause an unexpected movement that could endanger people or damage the
system or other objects.

NOTE
The Round axis functionality function should only be used when the encoder is at a
standstill.

On this page, the position, speed, acceleration and temperature limits can be parame-
terized:

e«  Lower limit of the position (attribute ID 16h)
o  Upper limit of the position (attribute ID 17h)

NOTE
Area monitoring can be implemented by specifying an upper and lower limit of the
position. It is not an electronic cam.

e Lower speed limit (attribute ID 1Bh)
. Upper speed limit (attribute ID 1Ch)
¢ Lower limit of acceleration (attribute ID 20h)
e  Upper limit of acceleration (attribute ID 21h)

If these limits are exceeded, then the consequence is:

e The warning flag (attribute ID 31h) of the position sensor object is set (see
table 24, page 29).

e On the Gerat page, the status LED flashes (see "Device", page 95).

« On the Status page, the warning text is displayed (see "Status", page 101).

In addition, other limits that are not included in the position sensor object can be set:
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e  Limit of movement time in hours

e  Operating time limit in hours 1

e Limit of the number of changes in the direction of rotation
e  Limit of the number of clockwise starts

e Limit of the number of counterclockwise starts

1) The movement time and the operating time are always calculated from the first commis-
sioning of the encoder. When configuring the limit, note that the encoder may already
have some movement time and operating time.

6.2.8 Reset

On this page, various class services of the position sensor object can be executed (see
table 21, page 28).

Saving parameters to non-volatile memory

» Click -S-.
The function uses the Save class service (service code 16h) of the position sensor
object.
The parameters are saved to the non-volatile memory, the encoder is restarted.

Resetting to factory settings

DANGER
A Before using the Reset function, check whether there is any danger from the machine
or system in which the encoder is integrated!

The Reset function leads to a reset of the parameters of the position sensor object

to the factory settings, which can lead to an immediate change of the position value
output by the encoder. This could cause an unexpected movement that could endanger
people or damage the system or other objects.

NOTE
@ The Reset function should only be used when the encoder is at a standstill.

» Click -D-.
The function uses the Reset class service (service code 05h) of the position sensor
object (Data = 01h).
The parameters are reset to the factory settings and the encoder is restarted.

Restarting

e Click -R-.
The encoder is restarted.

NOTE
After the restart, the language is reset to English and the user is logged out.

6.3 Diagnostics

The diagnostic pages display detailed information on possible alarms, warnings and
errors.

6.3.1 Status

The page shows a description of the error when a warning or alarm occurred.
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6.3.2

6.3.3

6.3.4

102

Status

Aktueller Status
Limit Betriebszeit des Encoders Oberschritten

Statusspeicher
Keine Eintrage

Bewegungszeit des Encoders
Innerhalb tolerierbarer Werte

Betriebszeit des Encoders
Auberhalb tolerierbarer Werte

Figure 113: Diagnostic status

Speed

Aktueller Status

The last three messages since switch-on are displayed (after switching off and
switching back on, the memory is empty).

Statusspeicher

The texts for warnings, alarms and errors from the Fault header are displayed (see
table 33, page 108). If no warning, no alarm and no error has occurred yet, the
displayed text is Keine Eintrége.

Bewegungszeit des Encoders

Indicates whether the movement time is within the tolerated values (see "Limits",
page 100).

Betriebszeit des Encoders

Indicates whether the operating time is within the tolerated values (see "Limits",
page 100).

This page shows the following values for the speed from the position sensor object (see
table 24, page 29):

Temperature

Speed unit (attribute ID 19h)
Current speed (attribute ID 18h)

Highest speed that the encoder has reached since commissioning (attribute ID
6Dh)

Lower speed limit (attribute ID 1Bh)
Upper speed limit (attribute ID 1Ch)

This page shows the following values for the temperature from the position sensor
object (see table 24, page 29):

Time

Temperature unit (attribute ID 65h)

Current temperature (attribute ID 64h)

Highest operating temperature reached (attribute ID 6Fh)
Lowest operating temperature reached (attribute ID 70h)
Lower limit of the temperature (attribute ID 67h)

Upper limit of the temperature (attribute ID 68h)

This page shows the following values for the movement and operating times of the
encoder from the position sensor object (see table 24, page 29):

OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP

Stored movement time in seconds (attribute ID 6Bh)
Limit of movement time in hours (see "Limits", page 100)
Stored operating time in seconds (attribute ID 6Ch)

Limit of operating time in hours (see "Limits", page 100)
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6.3.5 Cycles
This page shows the following values for the cycles of the encoder from the position
sensor object (see table 24, page 29):
¢  Number of changes in the direction of rotation (attribute ID 75h)
o  Number of clockwise starts (attribute ID 76h)
. Number of counterclockwise starts (attribute ID 77h)
e Limit of the number of changes of the direction of rotation (see "Limits", page 100)
¢ Limit of the number of clockwise starts (see "Limits", page 100)
¢ Limit of the number of counterclockwise starts (see "Limits", page 100)
6.3.6 Heartbeat
The absolute encoder supports the slave sign-of-life functionality (see "Slave sign of
life", page 38).
Heartbeat
Q
Aktueller RPI in ms 5
Aktueller Update-Faktor (2 ... 127) I 5
Aktueller Update-Zyklus in ms 150
Figure 114: Heartbeat
If the heartbeat is set to on, then the following symbols and parameters are displayed:
An LED symbol indicates the heartbeat:
o Green Active
o Gray Not active
NOTE
Since the website is updated every second, the change between statuses cannot be
displayed in real time.
The Aktueller RPl in ms column shows the RPI.
The update factor can be specified in the Aktueller Update-Faktor (2 ... 127) field.
The Aktueller Update-Zyklus in ms column shows the heartbeat.
6.4 Tools
6.4.1 EDS
The EDS files for integrating the encoder into the PLC are stored 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 multiturn encoders
and their icons.
6.4.2 Ladder routine

The ladder routine is used to map the configuration data between the controller and

the web server (see "Configuration”, page 34). The ladder routine is stored in the
encoder.
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6 CONFIGURATION USING THE INTEGRATED WEB SERVER

6.4.3

1 The file (*.bin) required for a firmware update can currently be requested from Sick Technical Support if required.

104

Update

Depending on whether the 101WS or 103WS instance or the 102WS instance of the
assembly object is used (see table 18, page 23), the appropriate ladder routine must
be downloaded.

>

Select the ladder routine that matches the instance you are using. Click Download

Ladder-Routine ... to download the file as a RAR archive.

A firmware update via FTP can be performed as follows.

1.

2.

4.
5.

If there is a connection to the encoder’s web server, then the web browser can be

closed.

Start an FTP client and enter the IP address of the encoder.
Use the following login data:

o User name = host

o Password =encl123

2 host@192.168.1.124 - FileZilla I

File Edit View Transfer Server Bookmarks Help

FRFEEE A e )

| Host: [192.168.1.124 Username: [rost Password; [eessee

o | e 5|

[Command: PASY

[Response: 227 Entering Passive Mode (192, 168,1,124,4,3)
ICommand: LIsT

[Response: 150 Here it comes..

IResponse: 226 Transfer OK, Closing connection

Istatus: Directory listing successful

[Status: Disconnected from server

Local site: | C:\Documents and Settingsibenjamin|Desktop} Remote site: | JFIRMWARE_UPDATE_DRIVE

(1) Desktop
-3¢ Favorites
) Local Settings
&) My Documents
= NetHnnd

ET=Y]
& ) FIRMWARE_UPDATE_DRIVE

Ll

<

|hardcopy| 1980/01/06 20:05:40]
EErE penjamin
=

2

3 File Folder

5m File Folder Filename ¢

[ Last modified

[ Fiesize [ Filetype

() FileZillaPortable File Folder
() FirefoxPortable File Folder
) Copy of Orginal_Messung_20_04_2011.4s 832176 Microsoft Exc
|#) FupFile.bin 1863440 BIN File

~—:’ i

%] FupFile.bin

) FLASH_INFO

() FLASH_CONTENT

) KaMessreihe.ls 43,152 Microsoft Exce
) KSMP_03032011.4s 226304 Microsoft Exce
B KSMP_18042011.4s 432640 Microsoft Exce
(] MAE_Data tat 169 Text Documer

[ MessprogrammDaten 413 File =
« | » 4

1.863.440 BIN File 01.01.1980 01:C
File Folder 01.01.1980 01:C
File Folder 01.01.1980 01:C

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 | Priori Status [

| Queuedfiles | Faledtransfers | Successful transfers (21) |

Figure 115: Example for the firmware update

Open the FIRMWARE_UPDATE_DRIVE folder.
Transmit the update file (*.bin) ¥ to this folder.

The firmware update takes about 3 minutes.

4 & |Queue: empty e

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

The Encoder LED then lights up red.

Following the firmware update, the encoder performs a reboot.

The Encoder LED then lights up green again.

NOTE
It must be ensured that the encoder is permanently supplied with voltage during the
firmware update. In the event of a voltage interruption, the encoder is either reset to the
status before the update or, in the worst case, is no longer responsive.
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CONFIGURATION USING THE INTEGRATED WEB SERVER 6

6.4.4 Address switch

This page shows the setting options of the address switches (see table 30, page 45).

6.4.5 Fault header information

The encoder has a Fault header in which alarms and warnings that have occurred are
stored. The possible alarms and warnings are listed on the Fault header information
page.

6.5 Test notes

DANGER
No commissioning without inspection by authorized personnel!
Before a system equipped with AFS60/AFM60 EtherNet/IP is put into operation for

the first time, it must be checked and released by authorized personnel. Observe the
following notes in chapter 2: see "Safety information".
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7 TROUBLESHOOTING

71

7.2

7.3

731

106

Troubleshooting

Response to errors

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

The machine must be put out of operation if the error cannot be clearly assigned and
safely rectified.

Support
If a fault cannot be rectified with the help of the information in this chapter, then
contact the responsible SICK subsidiary.

Diagnostics

Error and status indications of the LEDs

Mod, Net and Encoder status LEDs

The Mod LED shows the device status, the Net LED the status of the CIP connection
and the Encoder LED the status of the internal measuring device of the absolute
encoder.

Table 31: Meaning of the Mod, Net and Encoder status LEDs

Display Description
Mod LED
O Off No supply voltage
. Green Device in operation
. Green Standby/device not configured, no IP address assigned
. Red Warning, but device still ready for operation
) or
Firmware update in progress
. Red Error, device not operational
. Red/green Self-test when switching on
Net LED
O Off No supply voltage
or
No IP address
. Green No connection
) Device has IP address but no CIP connection
o Green Device has IP address and a CIP connection
. Red Warning, connection time out
i reset by performing a reset or establishing a new connection
o Red Error
|IP address already assigned to other device
. Red/green Self-test when switching on
Encoder LED
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7.3.2

7.3.3

or

Display Description
O Off No supply voltage
or
No IP address
. Green Warning
- Incorrect parameter
(] Green Device in operation
. Red Warning, but device still ready for operation

Firmware update in progress

or

o Red Error
Encoder error

Restart after firmware update in progress

. Red/green

Self-test when switching on

Link 1 and 2 Ethernet link LEDs

The Link 1 and 2 Ethernet link LEDs indicate the physical connection status of the

Ethernet interface.

Table 32: Meaning of the Link 1 and 2 LEDs

Display Description
O Off No supply voltage
or

No Ethernet connection

o Green Ethernet connection established
(] Yellow Interface port locked

. Green Data transmission TxD/RxD

@ Yellow Data collisions

Self test via EtherNet/IP

A self-test is available to check the sensor system and the most important functions of

the encoder.

NOTE
@ The self-test may only be performed when the encoder is at standstill.

The self-test can be triggered via the diagnostic bit of attribute ID ODh in the position

sensor object (see table 24, page 29). If an error occurs, bit 27 of the Fault header is

set (see table 33, page 108).

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

Warnings, alarms and errors via EtherNet/IP

Within EtherNet/IP, warnings, alarms and errors can be retrieved via implicit messages

as well as via explicit messages.

If connections are established via the 1/0 assembly, the Fault header can be read out
via instances 101, 102 and 103 as well as instances 101WS, 102WS and 103WS (see

table 18, page 23).

8014213/1EF3/2021-12-08 | SICK
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Using the position sensor object (see table 24, page 29), alarms and warnings of the
encoder can be read out with the help of the attributes.

The following applies for errors, alarms and warnings:
Bit state = O: No error, alarm or warning
Bit state = 1: Error, alarm or warning occurred

Fault header

Table 33: Fault header

Byte Bit Description Alarm (A) /
Warning (W)
0 0 Operating temperature of the microcontroller outside the per- W
missible range
1 Operating temperature of the encoder outside the permissi- W
ble range
2 Permissible internal LED current in the sensor system W
exceeded
3 Supply voltage outside the permissible range W
Frequency error, maximum speed is exceeded W
The lower/upper limit of the speed configured with the W
attribute IDs 1Bh or 1Ch has been undercut/exceeded (see
table 24, page 29).
6 The lower/upper limit of the acceleration configured with the w
attribute IDs 20h or 21h has been undercut/exceeded (see
table 24, page 29).
7 The lower/upper limit of the position configured with the w
attribute IDs 16h or 17h has been undercut/exceeded (see
table 24, page 29).
1 Position error (amplitude error of singleturn measurement)
Position error (amplitude error of multiturn measurement)
10 Position error (vector error Sin? + Cos? of singleturn measure-
ment)
11 Position error (vector error Sin? + Cos? of multiturn measure- A
ment)
12 ... |Reserved -
14
15 The “start bit” has not yet been reset or a parameter has W
been changed via the web server. Bit 15 is set after each
restart. It can be reset using the following command: Attrib-
ute ID 8Bh (see table 24, page 29).
2 16 Singleturn position error (error in sensor) A
17 Multiturn position error (synchronization MA single) A
18 Multiturn position error (synchronization quad single) A
19 Multiturn position error (internal interface) A
20 Multiturn position error (FRAM) -
21 Limit of the number of changes of the direction of rotation W
exceeded
22 Limit of the number of clockwise starts exceeded W
23 Limit of the number of counterclockwise starts exceeded W
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Byte Bit Description Alarm (A) /
Warning (W)
3 24 Memory error (EEPROM checksum)
25 Memory error (EEPROM IRQ) A
26 Error during commissioning (start-up) A
27 Error during self test A
28 Limit of the movement time of the encoder is exceeded W
29 So-called “sanity check flag”. The flag is set when the -
encoder has detected an incorrect speed or a position error.
Is reset when the device is switched on again.
30 Slave sign of life. Active if attribute ID ODh is set (see -
table 24, page 29). The bit changes its value in the config-
ured update cycle.
31 Limit of the operating time of the encoder is exceeded W

Alarms

If, for example, the internal self-test determines that the position value was calculated
incorrectly or an incorrect configuration value was transmitted to the encoder, then the
alarm flag is set (attribute 46, see table 24, page 29).

DANGER

Alarms in the application must be evaluated!

In the event of a serious error, a correct position value may not be output. This could
cause an unexpected movement that could endanger people or damage the system or
other objects.

In addition, the Encoder LED permanently lights up red.
In attributes 44 and 45, the type of alarms is masked in a bit field.
Table 34: Alarms

Bit Description
0 Position error
1 Error during self test

2..11 Reserved

12 Checksum incorrect (manufacturer-specific)

4 Error at system start-up (manufacturer-specific)
14 ...15 |Reserved

Warnings

For example, if the limits for speed or temperature are undercut/exceeded, the warning
flag is set (attribute ID 31h, see table 24, page 29).

In addition, the Encoder LED flashes red.
In attribute IDs 2Fh and 30h, the type of warnings is masked in a bit field.

NOTE
The position value continues to be calculated correctly, so the encoder is still ready for
operation.
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Table 35: Warnings

Bit Description
0 Maximum speed exceeded.
1 Permissible internal LED current in the sensor system exceeded.

2.5 Not supported.

6 The lower limit of the speed configured with attribute 1Bh has been undercut.

The upper limit of the speed configured with attribute 1Ch has been exceeded.

The lower limit of the acceleration configured with attribute 20h has been under-

cut.

9 The upper limit of the acceleration configured with attribute 21h has been
exceeded.

10 The lower/upper limit of the position configured with attribute 16h or 17h has

been undercut/exceeded.

11..12 Reserved

13 The lower/upper limit of the temperature configured with attribute 67h or 68h
has been undercut/exceeded.

14 The minimum/maximum supply voltage has been undercut/exceeded.

Error messages of the Allen Bradley control system

If the encoder is integrated in an Allen Bradley control system, certain error messages
may occur whose message text cannot be clearly assigned.

= RUN 3 I . | HEI/0Forces: Disabled, Mone
E EK e [ SFC Forces:  Disabled, Mone
| 1o Offline f. Mo Forces P, NoE
ontroller Organizer Go Online
Upload...
4 Controller AFMED_manual 1 Download
41 Controller Tags Program Mode

Controller Fault Handler
Run Mode
Power-Up Handler
d Tacks Test Mode

4 ™% MainTask

Clear Faults
4 Y MainProgram
Go To Faults
<7 Parameters and Local Ti
B MainRoutine Controller Properties

Figure 116: Example of an error message in RSLogix

The following error messages come from the RSLogix 5000 software.

Table 36: Error messages from the RSLogix 5000 software

Error code Message Possible cause
16#0108 Connection Request Error Connec- » Check whether the configuration
tion Type (Multicast/Unicast) not sup- assembly (instance 100 of the
ported. assembly object) is activated. If

so, check whether the configu-
ration data in it is configured
correctly and completely (see
figure 60, page 70).
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Error code Message Possible cause
16#0114 Electronic Keying Mismatched: Elec- |» Check whether the wrong EDS
tronic keying product code and/or file may have been selected (e.g.
vendor ID mismatched. singleturn instead of multiturn or

vice versa, see "Integration and
configuration using an EDS file",

page 52).
16#0127 Connection Request Error: Invalid » Check whether the correct com-
output size. munication format is being used

for the control. The control’s
default value is “Data DINT”. The
encoder requires the communica-
tion format: “Input Data-DINT”.

16#0204 Connection Request Error: Connec- | » Check the supply voltage at the

tion timed out. encoder.

» Check the Ethernet lines of the
encoder for interruption.

» Check whether the IP address
of the encoder matches the IP
address stored in the control.
Possible causes:

o The address switches are
not correctly engaged (see
figure 19, page 44).

o The encoder has lost the
IP address assigned to it
after a restart (see "Freez-
ing the assigned IP address",
page 49).
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8 ANNEX

8.1

811

8.1.2

Conformities and certificates

You can obtain declarations of conformity, certificates, and the current operating
instructions for the product at . To do so, enter the product part number
in the search field (part number: see the entry in the “P/N” or “Ident. no.” field on the
type label).

Compliance with EU directives

EU declaration of conformity (extract)

The undersigned, representing the manufacturer, herewith declares that the product is

in conformity with the provisions of the following EU directive(s) (including all applicable
amendments), and that the standards and/or technical specifications stated in the EU

declaration of conformity have been used as a basis for this.

Compliance with UK statutory instruments

UK declaration of conformity (extract)

The undersigned, representing the following manufacturer herewith declares that this
declaration of conformity is issued under the sole responsibility of the manufacturer.
The product of this declaration is in conformity with the provisions of the following
relevant UK Statutory Instruments (including all applicable amendments), and the
respective standards and/or technical specifications have been used as a basis.

112 OPERATING INSTRUCTIONS | AFS/AFM60 EtherNet/IP 8014213/1EF3/2021-12-08 | SICK

Subject to change without notice


http://www.sick.com

8014213/1EF3/2021-12-08/en

Australia

Phone +61 (3) 9457 0600
1800 33 48 02 - tollfree

E-Mail sales@sick.com.au

Austria
Phone +43 (0) 2236 62288-0
E-Mail office@sick.at

Belgium/Luxembourg
Phone +32 (0) 2 466 55 66
E-Mail info@sick.be

Brazil
Phone +55 11 3215-4900
E-Mail comercial@sick.com.br

Canada
Phone +1 905.771.1444
E-Mail cs.canada@sick.com

Czech Republic
Phone +420 234 719 500
E-Mail sick@sick.cz

Chile
Phone +56 (2) 2274 7430
E-Mail chile@sick.com

China
Phone +86 20 2882 3600
E-Mail info.china@sick.net.cn

Denmark
Phone +45 45 82 64 00
E-Mail sick@sick.dk

Finland
Phone +358-9-25 15 800
E-Mail sick@sick.fi

France
Phone +33 1 64 62 35 00
E-Mail info@sick.fr

Germany
Phone +49 (0) 2 11 53 010
E-Mail info@sick.de

Greece

Phone +30 210 6825100
E-Mail office@sick.com.gr
Hong Kong

Phone +852 2153 6300
E-Mail ghk@sick.com.hk

Hungary
Phone +36 1 371 2680
E-Mail ertekesites@sick.hu

India
Phone +91-22-6119 8900
E-Mail info@sick-india.com

Israel
Phone +972 97110 11
E-Mail info@sick-sensors.com

Italy
Phone +39 02 27 43 41
E-Mail info@sick.it

Japan
Phone +81 3 5309 2112
E-Mail support@sick.jp

Malaysia

Phone +603-8080 7425
E-Mail enquiry.my@sick.com
Mexico

Phone +52 (472) 748 9451
E-Mail mexico@sick.com

Netherlands
Phone +31 (0) 30 229 25 44
E-Mail info@sick.nl

New Zealand
Phone +64 9 415 0459

0800 222 278 - tollfree
E-Mail sales@sick.co.nz

Norway
Phone +47 67 81 50 00
E-Mail sick@sick.no

Poland
Phone +48 22 539 41 00
E-Mail info@sick.pl

Romania
Phone +40 356-17 11 20
E-Mail office@sick.ro

Russia

Phone +7 495 283 09 90
E-Mail info@sick.ru
Singapore

Phone +65 6744 3732
E-Mail sales.gsg@sick.com

Detailed addresses and further locations at www.sick.com

SICK AG | Waldkirch | Germany | www.sick.com

Slovakia
Phone +421 482 901 201
E-Mail mail@sick-sk.sk

Slovenia

Phone +386 591 78849

E-Mail office@sick.si

South Africa

Phone +27 10 060 0550

E-Mail info@sickautomation.co.za

South Korea

Phone +82 2 786 6321/4
E-Mail infokorea@sick.com
Spain

Phone +34 93 480 31 00
E-Mail info@sick.es

Sweden

Phone +46 10 110 10 00
E-Mail info@sick.se
Switzerland

Phone +41 41 619 29 39
E-Mail contact@sick.ch
Taiwan

Phone +886-2-2375-6288
E-Mail sales@sick.com.tw
Thailand

Phone +66 2 645 0009
E-Mail marcom.th@sick.com
Turkey

Phone +90 (216) 528 50 00
E-Mail info@sick.com.tr
United Arab Emirates

Phone +971 (0) 4 88 65 878
E-Mail contact@sick.ae
United Kingdom

Phone +44 (0)17278 31121
E-Mail info@sick.co.uk

USA

Phone +1 800.325.7425
E-Mail info@sick.com
Vietnam

Phone +65 6744 3732
E-Mail sales.gsg@sick.com

SICK

Sensor Intelligence.



	Operating instructions
	Contents
	1 About this document
	1.1 Scope
	1.2 Purpose of this document
	1.3 Target group
	1.4 Further information
	1.5 Symbols and document conventions
	1.6 Abbreviations used

	2 Safety information
	2.1 General notes
	2.2 Intended use
	2.3 Requirements for the qualification of personnel

	3 Product description
	3.1 Product identification
	3.2 Specific features
	3.3 Operating principle of the encoder
	3.3.1 Scalable resolution
	3.3.2 Preset function
	3.3.3 Round axis functionality

	3.4 Integration in EtherNet/IP
	3.4.1 EtherNet/IP architecture
	3.4.2 Communication in EtherNet/IP

	3.5 CIP object model
	3.5.1 Supported classes
	3.5.2 Identity object
	3.5.3 Assembly object
	3.5.4 Position sensor object

	3.6 Integration and configuration options
	3.6.1 Integration in EtherNet/IP
	3.6.2 Configuration

	3.7 Parameterizable functions
	3.7.1 Saving and resetting configuration
	3.7.2 IP address
	3.7.3 Slave sign of life
	3.7.4 Code sequence
	3.7.5 Scaling
	3.7.6 Increments per revolution
	3.7.7 Total resolution/measuring range
	3.7.8 Preset function
	3.7.9 Speed measurement unit
	3.7.10 Round axis functionality

	3.8 Operating elements and status indicators

	4 Commissioning
	4.1 Electrical installation
	4.1.1 Encoder connections

	4.2 Settings on the hardware
	4.2.1 IP address setting
	4.2.2 Triggering a preset value with the preset pushbutton


	5 Configuration using a PLC
	5.1 Delivery state
	5.2 IP address of the encoder
	5.2.1 Without DHCP server
	5.2.2 Assigning the IP address via DHCP
	5.2.3 Freezing the assigned IP address
	5.2.4 Checking integration into EtherNet/IP via RSLinx Classic

	5.3 Creating a project in the control software
	5.4 Integration and configuration using an EDS file
	5.4.1 Requirements
	5.4.2 Setting up communication
	5.4.3 Configuration

	5.5 Installing the ladder routine
	5.5.1 Import of the ladder routine
	5.5.2 Integration as SubRoutine in MainRoutine
	5.5.3 Using the SubRoutine
	5.5.4 Reading out and changing parameters of the encoder

	5.6 Function block
	5.6.1 Requirements
	5.6.2 Import and wiring

	5.7 Integration of the encoder as generic module
	5.7.1 Module settings
	5.7.2 Downloading the configuration to the control
	5.7.3 Checking communication

	5.8 Programming examples
	5.8.1 Reading out temperature
	5.8.2 Setting preset value


	6 Configuration using the integrated web server
	6.1 Home
	6.1.1 Device
	6.1.2 Position
	6.1.3 Speed
	6.1.4 Temperature
	6.1.5 Timer

	6.2 Parameterization
	6.2.1 Overview
	6.2.2 Units
	6.2.3 Changing preset value
	6.2.4 Triggering preset
	6.2.5 Scaling
	6.2.6 Round axis functionality
	6.2.7 Limits
	6.2.8 Reset

	6.3 Diagnostics
	6.3.1 Status
	6.3.2 Speed
	6.3.3 Temperature
	6.3.4 Time
	6.3.5 Cycles
	6.3.6 Heartbeat

	6.4 Tools
	6.4.1 EDS
	6.4.2 Ladder routine
	6.4.3 Update
	6.4.4 Address switch
	6.4.5 Fault header information

	6.5 Test notes

	7 Troubleshooting
	7.1 Response to errors
	7.2 Support
	7.3 Diagnostics
	7.3.1 Error and status indications of the LEDs
	7.3.2 Self test via EtherNet/IP
	7.3.3 Warnings, alarms and errors via EtherNet/IP
	7.3.4 Error messages of the Allen Bradley control system


	8 Annex
	8.1 Conformities and certificates
	8.1.1 Compliance with EU directives
	8.1.2 Compliance with UK statutory instruments


	SICK

