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1 Preliminary note

1.1 Symbols used

Instructions
Reaction, result

.] Designation of keys, buttons or indications
Cross-reference

Important note
Non-compliance may result in malfunction or interference

lTVvY

Information
Supplementary note

[Fo

1.2 Warning signs used

‘Warning of damage to property

2 Safety instructions

This manual is part of the device. It contains texts and figures concerning the
correct handling of the device and must be read before installation or use.

Observe the operating instructions.

Non-observance of the instructions, operation which is not in accordance with use
as prescribed below, wrong installation or incorrect handling can affect the safety
of operators and machinery.

The installation and connection must comply with the applicable national and
international standards. Responsibility lies with the person installing the device.

Only the signals indicated in the technical data or on the device label may be
supplied to the connections or wires.
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3 Functions and features

3.1 Encoders

The encoders supply one increment for each angular position. The values

are shown on one or several code disks as code pattern. The code disks are
illuminated by an infrared LED and the resulting bit pattern is detected by an
opto array. The resulting signals are electronically amplified and passed on to the
interface for processing.

The encoder has a maximum basic resolution of 65536 steps a revolution (16 bits). m
The multiturn version has up to 16384 revolutions (14 bits). This results in a total
resolution of max. 30 bits = 1,073,741,824 increments. The standard singleturn
version has 12 bits, the standard multiturn version 24 bits.

3.2 Operating modes

The encoder has the following operating modes:

e Polled Mode

e Change of State Mode

Via the integrated CAN bus the following functions can be programmed:

e Direction of rotation (complement)

e Resolution per revolution

e Total resolution

e Preset value

e Baud rate

e MACID
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4 Installation

4.1 Electrical connection

The encoder is connected via three cables. The voltage is supplied via a two-wire
connection cable and a PG 9 cable gland. The two-wire screened bus cable goes
into or out of the encoder via a PG9 cable gland.

On

s N\
00O0OO0OO0OO0OO0OO
0 00O0O0O0O0

Terminal Description

L Ground 9@@@@@@‘%
+ 24 V voltage supply EIEIHEUEHEE
- 0 V voltage supply S‘:(i}:: fﬁ};i ffﬂ:i

G CAN Ground T

L CAN Low

H CAN High

G CAN Ground

L CAN Low

H CAN High

The terminal cap contains a resistor which can be activated as terminating resistor
if necessary. Terminating resistor:

Last participant participant X
Rt R

T

The node number is selected via 2 rotary switches in the terminal cap. The
addresses can be between 0 and 63, each address may occur only once. For
installation, the user can easily take off the terminal cap by loosening two screws
on the encoder. Two diagnostic LEDs on the back of the terminal cap show the
operating status of the encoder.

DeviceNet units BCD rotary switch

x1 Device address 0..63
x10 CAN node number
xBd Baud rate
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4.2 Settings in the terminal cap

Baud rate in kbit/s | BCD rotary switch
125 0
250 1
500 2
125 3
reserved 4
4.3 Cable
Pin Signal Description Colours
1 V- GND Black
2 CAN_L CAN bus signal (dominant low) Blue
3 CAN_H CAN bus signal (dominant high) White
4 V+ External voltage supply Vcc Red
4.4 Connector
]
5-pole connector
Pin Signal Description Colours
2 V+ External voltage supply Vcc Red
3 V- GND Black
4 CAN_H CAN bus signal (dominant high) White
5 CAN_L CAN bus signal (dominant low) Blue
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5 Common Industrial Protocol (CIP)

. Semi Pneumatic AC Position Other o‘
% Devices Value Drives Controllers Profiles o
— w
2 5
! Application Object Library E
3
g 0 : . . 2
= %i CIP Messaging, Explicit, I/0, Routing O
-

DeviceNet Data Link Layer (CAN)

Layer
| |-

| App. +|
Data Link

DeviceNet Physical Layer

Physical
Layer

The DeviceNet specification defines the application layer and the physical layer.
The Data Link layer is based on the CAN specification. For optimum industrial
control two different types of messages are available. I/O messages (implicit
messaging) and explicit messages (explicit messaging). With implicit messaging
/O data is exchanged in real time and with explicit messaging data is exchanged
for the configuration of a device. CIP (Common Industrial Protocol) provides four
functions for the user:

e Uniform control services

e Uniform communication services
e Uniform distribution of messages
e Common knowledge base

5.1 Object model

DeviceNet describes all data and functions of a device based on an object model.
With this object-oriented description a device can be completely defined using
individual objects.

Definition of an object:

e summary of the relevant attributes (e.g. process data),

e functions provided externally (read or write access to an individual attribute),
e defined behaviour.
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DeviceNet distinguishes between three types of object:

e Communication objects define the messages exchanged via DeviceNet
and are called connection objects (DeviceNet object, message router object,
connection object, acknowledge handler object).

e System objects define general DeviceNet-specific data and functions (identity
object, parameter object).

e Application-specific objects define device-specific data and functions
(application object, assembly object). m

6 Data transmission

Data in DeviceNet is transferred via telegrams. In general, the telegrams can be
schematically divided into CAN-ID and 8 following bytes:

COBID Message Header Message Body
11 bits 1 byte 7 bytes

6.1 Object directory
The object directory describes instance attributes of the position sensor object.
Class code: 23 hex

Attribute ID | Access Name Data length Description

1 hex read Number of attributes USINT Number of supported attributes

2 hex read Attributes Array of USINT List of supported attributes

3 hex read Position value DINT Output of the current position

70 hex read / write | Rotational direction Boolean Controls the rising/falling code
control sequence

71 hex read / write | Resolution per revo- INT Resolution for one revolution
lution

72 hex read / write | Total resolution DINT Total resolution which can be

represented unambiguously

73 hex read / write | Preset value DINT Allocation position value

6E hex read / write | Baud rate Baud rate setting

6F hex read / write | MAC ID Setting of the MAC ID
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6.2 CANID

DeviceNet is based on the standard CAN protocol and uses an 11-bit message
identifier (max. 2048 messages). 6 bits are sufficient to identify a device or a
node in a DeviceNet network since one network is limited to 64 participants.
This identification is called MAC ID (device or node address). The CAN identifier
consists of the identification of the message group, the message ID within this

group and the MAC ID of the device.

The absolute encoder is a group 2 server. The following table lists the most
important CAN IDs for certain types of communication.

10

9

8

7

6

5 |4 |3

2

1

0

Identity Usage

Hex Range

0

Group 1
Message ID

Source MAC-ID

Group 1 Message

000-3 and
following

1

1

0

Source MAC-ID

Slave /0O Change of State
or Cyclic Message

Source MAC-ID

Slave 1/0 Poll Response
or Change of State/Cyclic
Acknowledge Message

MAC ID

Group 2

Message ID

Group 2 Messages

400-5 and
following

Destination MAC-ID

0

1

Master Change of State
or Cyclic Acknowledge
Message

Source MAC-ID

Slave Explicit/Un-
connected Response
Messages

Destination MAC-ID

Master Explicit Request
Message

Destination MAC-ID

Master I/O Poll Command/
Change of State/Cyclic
Message

Destination MAC-ID

Group 2 Only Uncon-
nected Explicit Request
Message (reserved)

Destination MAC-ID

Duplicate MAC-ID Check
Messages

10
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7 Configuration

The text below describes how an encoder is configured.

7.1 Operating parameters

The rotational direction can be selected as operating parameter.

Attribute ID

Default value

Value range

Data length

Ob hex

1 hex

Ohex - 1hex

Boolean

The parameter rotational direction (complement) defines the code sequence of
the actual process value if the shaft is rotated clockwise (CW) or counter-clockwise
(CCW) when looking at the shaft. The code sequence is defined in the attribute

Obhex:
Bit 0 Rotational direction Output code
1 Cw Rising
0 CCw Falling

7.2 Resolution per

The parameter resolution per revolution is used to program the encoder in a way

revolution

that the selected number of steps referred to one revolution can be achieved.

Attribute ID

Default value

Value range

Data length

2C hex

see type label

Ohex - 2000hex

Unsigned Integer16

Maximum resolution for the
24 bit version: 1,000 hex
25 bit version: 2,000 hex

If a value greater than the basic resolution of the encoder is selected for the
resolution per revolution, the output value no longer proceeds by one step It
should thus be guaranteed that the selected resolution does not exceed the

encoder's resolution.

1
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7.3 Total resolution

The total resolution indicates the selected number of measuring units over the
complete travel length. The value must not exceed the total resolution of the
encoder. The total resolution of the encoder is indicated on the type label.

Attribute ID Default value Value range Data length

72 hex see type label Oh - 2,000,000hn Unsigned Integer 32

Maximum resolution for the
24 bit version: 1,000,000 hex
25 bit version: 2,000,000 hex

The following abbreviations are used below:

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

e GA  Total resolution (user input)

e AU Resolution per revolution (user input)

If the selected resolution per revolution is smaller than the real physical resolution
of the encoder per revolution, the total resolution has to be entered as follows:

Total resolution

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

Example: User settings: AU = 2048,

Encoder values PGA= 24 bits, PAU = 12 bits
GA= 16777216 * 2048 / 4096
GA = 8388608

If the total resolution of the encoder is smaller than the total physical resolution,
the parameter total resolution must be an integer multiple of the total physical
resolution.

k=PGA/GA
k = integer

12
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7.4 Preset value

The preset value is the selected position value to be reached in case of a certain
physical position of the axis. The parameter Preset value allows to set the actual

position value to the selected actual process value. The preset value must not

exceed the parameter Total resolution.

Attribute ID Default value Value range Data length
73 hex 0 hex Ohex - total resolution Unsigned Integer 32
7.5 MACID

For absolute encoders without terminal cap, the MAC ID is configured via Explicit
Messaging. The DeviceNet encoders address 64 different nodes.

Attribute ID

Default value

Value range

Data length

6F hex

()

Ohex — 3Fhex

Unsigned Integer8

7.6 Baud rate

For absolute encoders without terminal cap, the baud rate is configured via Explicit
Messaging. The DeviceNet encoders support all DeviceNet baud rates of the

following table.

Attribute ID Default value Value range Data length

6E hex ) Ohex — 2hex Unsigned Integer8
Bytes Baud rate

0 125 kbaud

1 250 kbaud

2 500 kbaud

13
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8 Operating modes

8.1 Polled Mode

The Polled Mode is a master/slave communication. The master can query the
current actual position value of the encoder via the Poll Command Message. The
encoder then transmits the actual process value to the master via a Poll Response
Message. In the example a master MAC ID of OA hex and a slave MAC ID of 03
hex are taken as a basis.

8.1.1 Allocate Master / Slave Connection Set
Allocate Polling

Byte offset Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Frag[0] | XID MAC ID
1 R/R[0] | Service [4B]
Class ID [03]

Instance ID [01]

Allocation Choice [03]

0 0 Allocator MAC ID

Definition CAN ID

10 |9 8 7 6 5 4 3 2 1 0 Identity Usage Hex Range
1 0 Destination MAC ID 1 1 0 Group 2 only unconnected
explicit request message
(reserved)
Example
CANID Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5
41E 0A 4B 03 01 03 0A

Set Expected_packet_rate of the Explicit Message Connection to 0
Definition CAN ID

10 |9 8 7 6 5 4 3 2 1 0 Identity Usage Hex Range
1 0 Destination MAC ID 1 0 0 Master explicit request
message
Example
CANID Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
41C 0A 10 05 01 09 00 00

14



DeviceNet encoder

Set Expected_packet_rate of the Polling Connection to 0

Example
CANID Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
41C 0A 10 05 02 09 00 00
8.1.2 Release Master / Slave Connection Set
Release Polling
Byte offset Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 Frag[0] | XID MAC ID
1 R/R[0] | Service [4C]
Class ID [03]
Instance ID [01]
Release Choice [03]
Example
CANID Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
41E 0A 4C 03 01 03

8.2 Change of State Mode

The absolute encoder transmits data without query by the host as soon as the
current actual process value changes. As long as the process value remains
unchanged, there is no transmission. This reduces the bus load.

8.2.1 Allocate Master / Slave Connection Set
Allocate COS

Byte offset Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 Frag[0] | XID MAC ID
1 R/R[0] | Service [4B]
Class ID [03]
Instance ID [01]
Allocation Choice [51]
0 0 Allocator MAC ID
Example
CANID Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5
41E 0A 4B 03 01 51 0A

15
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8.2.2 Expected_packet_rate of the Explicit Message

Set the example for the connection to 0

CANID Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
41C 0A 10 05 01 09 00 00
8.2.3 Expected_packet_rate of the Change of State
Set the example for the connection to 0
CANID Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
41C 0A 10 05 04 09 00 00
8.2.4 Release Master / Slave Connection Set
Release COS
Byte offset Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 Frag[0] | XID MAC ID
1 R/R [0] Service [4C]
Class ID [03]
Instance ID [01]
Release Choice [51]
Example
CANID Byte 0 Byte 1 Byte 2 Byte 3 Byte 4
4E 0A 4C 03 01 51

16
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8.3 Transfer of stored data

The encoder is equipped with a flash EPROM which stores the contained data
non-volatilely. Since a flash EPROM loses its memory capacity after approx.
1000 writing cycles, the modified data is first stored in the working memory. After
verification the data is then copied to the flash EPROM.

When the data has been copied successfully to the flash EPROM, the encoder
carries out a MAC ID check on the bus. To query the process value, the slave has
to be allocated once again.

Byte offset Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Frag[0] | XID MAC ID
1 R/R[0] | Service [32]
Class ID [23]

Instance ID [01]

Example (MAC ID master: OA hex, MAC ID slave 03 hex)

CANID Byte 0 Byte 1 Byte 2 Byte 3
41C 0A 32 23 01

9 Transfer of the actual process value
The following telegram describes how the actual process value is transferred.

CANID Actual process value
11 bits Byte 0 Byte 1 Byte 2 Byte 3
2"t0 20 210 28 2% 10 216 2310 2%

17
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10 Set-up

After power on, the absolute encoder carries out a MAC ID check on the bus.

For the CAN ID and the MAC ID, OA (hex) is used for the master and 03
(hex) for the slave as an example. Parameters to remain unchanged can be
skipped. The numerical values are indicated as a hexadecimal number.

il

10.1 Operating parameters

Master to absolute encoder: Set parameters

CANID | MACID | Service Code | Class ID | Instance ID | Attribute Data
ID
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 | Byte 6 | Byte 7
41C 0A 10 23 01 0B X - -
X: 0 (hex) for CW (standard)
1 (hex) for CCW
Absolute encoder to master: Confirmation
CANID MAC ID Service Code
Byte 0 Byte 1
41B 0A 90
10.2 Resolution per revolution
Master to absolute encoder: Set parameters
CANID | MACID | Service Code | Class ID | Instance ID | Attribute Data
ID
Byte 0 Byte 1 Byte 2 byte 3 Byte 4 Byte 5 | Byte 6 | byte 7
41C 0A 10 23 01 2C X X -

X: Resolution per revolution

Absolute encoder to master: Confirmation

CAN ID MAC ID Service Code
Byte 0 Byte 1
41B 0A 90

18
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10.3 Total resolution

To transfer the total resolution, a fragmented transmission has to be carried out.
The following telegrams show how the total resolution is transmitted.

Master to absolute encoder: Set parameters

CANID | MACID | Fragment | Service Code | ClassID | Instance ID | Attribute ID
Byte 0 Byte 1 Byte 2 byte 3 Byte 4 Byte 5 | Byte 6 | Byte 7
41C 8A 00 10 23 01 2D X X

X: Total resolution

Absolute encoder to master: Confirmation

CANID MAC ID
Byte 0 Byte 1 Byte 2
41B 8A Co 00

Master to absolute encoder: Set parameters

CANID | MACID | Fragment
Byte 0 Byte 1 Byte 2 Byte 3
41C 8A 81 X X

X: Total resolution

Absolute encoder to master: Confirmation

CANID MAC ID
Byte 0 Byte 1 Byte 2
41B 8A C1 00

Absolute encoder to master: Confirmation

CANID MAC ID Service Code
Byte 0 Byte 1
41B 0A 90

19
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10.4 Preset value

Master to absolute encoder: Set parameters

CANID | MACID | Fragment | Service Code | Class ID | Instance ID | Attribute ID
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 | Byte 6 | Byte 7
41C 8A 00 10 23 01 2E X X

X: Preset value

Absolute encoder to master: Confirmation

CANID MAC ID
Byte 0 Byte 1 Byte 2
41B 8A Co 00

Master to absolute encoder: Set parameters

CANID | MACID | Fragment
Byte 0 Byte 1 Byte 6 Byte 7
41C 8A 81 X X

X: Total resolution

Absolute encoder to master: Confirmation

CANID MAC ID
Byte 0 Byte 1 Byte 2
41B 8A C1 00

Absolute encoder to master: Confirmation

CANID MAC ID Service Code
Byte 0 Byte 1
90

20
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10.5 Baud rate
Master to absolute encoder: Set parameters

CANID | MACID | Service Code | Class ID | Instance ID | Attribute Attribute ID
ID
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte5 | Byte6 | Byte7
41C 0A 10 23 01 6E X - -
X: Baud rate

X Baud rate

0 125 kbaud

1 250 kbaud

2 500 kbaud

Absolute encoder to master: Confirmation

CANID MAC ID Service Code
Byte 0 Byte 1
41B 0A 90

10.6 MACID
Master to absolute encoder: Set parameters

CANID | MACID | Service Code | Class ID | Instance ID | Attribute Attribute ID
ID
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte5 | Byte6 | Byte7
41C 0A 10 23 01 6F X - -

X: MAC ID

Absolute encoder to master: Confirmation

CANID MAC ID Service Code
Byte 0 Byte 1
41B 0A 90

21
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10.7 Transfer of stored data

Master to absolute encoder: Set parameters

CANID MAC ID Service Code Class ID Instance ID
Byte 0 Byte 1 Byte 2 Byte 3
41C 0A 32 23 01

If the transmission is successful, the absolute encoder returns a duplicated MAC
ID after 2 s. Then the master has to be allocated to the slave again.

If the transmission is not successful, an error message is displayed.

The service code used to save the values is manufacturer-specific.

22
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11 Configuration in RsNetworx

11.1 Install EDS file

The EDS file contains information on device-specific parameters as well as
possible operating modes of the encoder. An electronic data sheet is thus available
which can be used for configuration in RsNetworx for example.

-  DeviceNet - RSNetWorx for DeviceNet =18 x]

File Edit Wiew MNetwork Device Diagnostics Tools Help m

B S-d & ¢ RN & all: |8 - &|FEl&
Hardware —————————1 x| i|
E--@ DeviceMet

EI@ Cakegary

=] AC Drive

B [ Barcods Scanner
BT Communication Adapter

&-{F) DPI to DeviceNet Rockwell Software's EDS Wizard i
) DeviceMet to SCANport 2

x Options

B I_,r- Dadge EZLINK What task do pou want to complete?

Bl [ Gereral Purpose Discrete
B [ Gereric Device
BT Hurnan Maching Interfacd
[7) Inductive Proximity Switc E& & Fegister an EDS file(s).

[ Limit Switch iThiz option will add a device(s] to our database

E| I:f- Photoelectric Sensor  Urregister a device.
B[ Rockwell Automation mis g This option will remove a device that has been registered by an EDS file fram
- I"f- SCANport Adapter our databaze.

B[ Smart MCC
BT Specialty o
I'_—'l--@ Wendor ﬂ

Rockwell Autarnation - All

El',l " Change a device's araphic image.
Thiz option allows vou to replace the graphic image [icon file] azzociated with a
device.

E| Rockwell Autamation - Dg : St B

B[] Rockwell Autamation - Elg E This option creates a new ED'S file that allows our software to recognize your

E| Rockwell Automation - Rg device.

B[ Rockwell Automation/Spr

-] ifm efector, inc.

-
1] | 4 [ 4 Back Mext Cancel »

k|
o1 | Message Code | Date | Drescription
o
o
[=2]
(13
o
3
= |al | 2|
Ready Offline

;ﬂstart| | @ 5 |]|§E§DeviceNet—R5NetWor... GiEdh 103

Before an encoder can be connected to the bus, the EDS file has to be installed.
The EDS file is installed using the EDS wizard.

To start the EDS wizard, click on "Tools / EDS Wizard" in the menu bar. After
successful start, the EDS wizard appears (see screenshot above).

Then select the item "Register an EDS file(s)" and click on "Next".
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In the next step, select "Register a directory of EDS files" and click on "Browse" to
indicate the path of the EDS file (see screenshot below).

The EDS wizard finds all EDS files which are in this path and verifies if any errors
occur in the EDS files.

- DeviceNet - RSNetWorx for DeviceNet . =
File Edit Wiew MNetwork Device Diagnostics Tools Help m
B -d8 s =B [&allE % = F&
Hardware —————————1 x| j

EI--@ Devicehet
EI@ Cakegary
- AC Drive
) Barcode Scanner
E| [ Communication Adapter

Rockwell Software’s EDS Wi x|

DeviceMet ta SCAMpork L ;
x Reagistration E
E‘ 4 Dodge EZLINK Electronic: D ata Sheet file(z] will be added to vour spstem for use in Fog
- [T Gereral Purpose Discrete Software applications.
=[] Gereric Device
=) Human Machine Inkerfacd
E| : Inductive Proximity Swite]  Begister a single file
B[] Limik Switch
=) Mator Overload ' Register a directory of EDS files [~ Look in subfolders

Ey In folder:

B[] Rockwell Automation mis

=07 SCaMport Adapter | Browse... |
Browse For Folder L 21x|

=8|
E‘"@ Desktop ere iz an icon file [.ica] with the zame name az the file[z] you are registering
@ It this image will be associated with the device.
- @:]‘ Computer
é‘ Floppy Disk Drive (A2) To perform an installation test on the filefz], click Mest
1= Local Disk (C:)

1= Program Files (L)

;l_ & (e Back et Cancel _,l_l
T Metwork

x|

ol | Me ion

o

o

[=2]

(13

2 Ok I Cancel

= H | 2

Offline
:astart| RGN |J|E§Devicemet-RSNetWor... e dn  10:3m

Click on the button "Next" to go to the Change Graphic Image window (see next
screenshot).
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In the Change Graphic Image window, graphic images are assigned to the nodes
used.

==l x|

*DeviceNet - RSNetWorx for DeviceNet:

File Edit Wiew MNetwork Device Diagnostics Tools Help

D@ -a[S L e [@ allE % -[=|m &
Hardwarg ————————— x|

E--@ DreviceMet

EI@ Cakegary

] AC Drive

[ Barcode Scanner

BT Communication Adapter - .
DFI to Devicehet Rockwell Software's EDS Wizard x|

DewiceMet bo SCANport 5
a Change Graphic Image
Dodge EZLINK ‘You can change the graphic image that is associated with a device.

Generic Device
Hurnan Machine Interfacg Froduct Types

Inductive Proximity Switc = |
ERRERE E Generic Device

Limit Switch

Mokor Cverload :
Fhotoelectric Semsor [ | RM7013

-] Rockwell Automation mis
) SCANpart Adapter
D Smart MCC
B Spedialty I[jor
EI--@ Yendor
=] FRABA Sensorsysteme Gl
E| Pepperl+Fuchs
) Rockwell Automation - Al
) Rockwell Automation - O
) Rockwel Automation - El
) Rackwell Autarmation - R
E| Rockwell Automation/Spr
E| ifm efector, inc. o
4 | 4 Wl Back Mext Cancel _,l_l
x|
2l | Message Code | Drate | Description
°DNET:DD43 12,05,2005 15:39:49 An error has occurred attempting ko insert the device at address 62 into the configuration,
°DNET:DFFF 12.05,2005 15:39:49 Copy protection was not detected and RSNetWorsx for Devicelet is running in DEMO mode, Only addresses 0 through 6 are walid,
o ODNET:DIDI 12.05.2005 15:39:25 Mode changed to online. The online path is KLIMA-LAPTOP! 1 770-KFD-1,
=
&
o
=Kl | i
Online - Mot Browsing

| @] @ &I ||[Ef*Devicenet - Rshetwo...

Ready
;ﬁstart| 1 f8dn 159

Click on the button "Next" to terminate the installation of the EDS file.
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11.2 Configure the drivers

When the EDS file has been installed, the suitable driver is configured. In the
following the driver 1770-KFD is configured.

With RSLinx the suitable driver is selected. Start the program RSLinx via "Start /
Programs / Software / Rockwell Software / RSLinx". In RSLinx click on the menu
bar "Communications / Configure Drivers". The window "Configure Drivers" opens
(see screenshot below).

Configure Drivers B

—&wailable Driver Types:

|:|:
x

Cloze
=] AddNew.. |
|_[RS-Z32DF1 devices Help |
Ethemet devices
— 01784k T AR TR[D)PRTHD)PCME for DH+/DH-485 devices
1784-KTC) for ControlMet devices
DF1 Polling Master Driver Statuz
1784-PCC for ControlMet devices Configure .

1784-PCIC(S] for ControlMet devices
1747-FIC / AIC+ Driver

DF1 Slave Driver Stanup:.
S-5 5D/502 for DH+ devices
Virtual Backplane [Softl ogi=58us

. . e - S— — Start
DeviceMet Drivers [1784-PCO/PCIDS 1770-KFD SDMPT drivers]

PLC-5 [DH+) Emulator driver

dilidd

SLC 500 [DH485] Emulator driver Stap
SoftLogixb diver
Bemate Devices via Ling Gateway Delete

Click on the dropdown menu "Available Driver Types" and select the driver 1770-
KFD. Click on the button "Add New" to add the driver.

The added driver can now be configured. Select the driver and click on the button
"Configure". The window "Driver Configuration" opens (see screenshot below).

Allen-Bradley 1770-KFD Driver Configuraktion 7] x|

% Aller-Bradley 1770-KFD Driver
Driver Revigion: 208
Copyright 2 1553

Allen-Bradley Company
A Divizion of Rockwell &utamation

— KFD Driver Setup
Serial Port Setup——————— ~ DevicelMet Paort Setup

Port Select - Mode Address |52 j’
Data Rate IE?EDD vl DataRate |25EIK 'l

Madem Setup
L U,SE e Gl Configure Disler |
[T Displaynfo

Thiz part iz not currently in uze,

ok, I Cancel | Help
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Set the baud rate of the DeviceNet network in the menu "Data Rate" and click on
the "OK" button. Close the window "Configure Drivers" by clicking on the "Close"
button. Then the configured driver can be used.

For a successful communication of the driver with the DeviceNet network,
the driver and the network must use the same baud rate. Use the baud rate
of the DeviceNet network for the driver.

11.3 Put the network online

Click on "Network / Online" in the menu bar to put networks online in RsNetworx.
The window "Browse for network" opens and connected networks are browsed.
Then select the configured driver (e.g. 1770-KFD) to put the network online.

When the network has been put online, RsNetworkx browses available nodes in
the network (see screenshot below).

- *DeviceNet - RSNetWors for DeviceNet =181

File Edit Wiew MNetwork Device Diagnostics Tools Help @
B S-d & ¢ RN & &l =% = F &
Hardware ——————— x| 0-KED RM7O13 j

E--@ DreviceMet
E@ Categary

B[ AC Drive ¥f
=] Barcods Scanner :
EHE) Communication Adapter

{C) DPI ta Devicehist e

[ Devicelet to SCANpart

B[] Dodge EZLINK ‘
E| I"f- General Purpose Discrete
E| [ Gereric Device
E| I"r- Hurnan Machine Interfacq

B Inductive Prosximity Switc

B Limit Switch

E| [ Makar Overload -)SJ
E| [ Photoslectric Sensor

E‘ |':? Rackwell Autamation mis Mot fourd: Device at address 19

-] SCANpart Adapter

B |"r: SmartDMCC : (L[]

T Specialty o

I'_—'l--@ Yendor
=] FRABA Sensorsysteme Gl

E| Pepper+Fuchs
B[ Rockwell Automation - Al
B[] Rockwell Automation - Dd
B[] Rockwel Automation - Eld
B[] Rockwell Automation - Re
B[ Rockwell Automation/Spr
=[] ifm efectar, inc. -
4 » v G =z g
I I M| 4| »| M}, Graph | Spieadshest § Master/Slave Configuation » Diagnostics 4] | _>|_|
x|
=l Message Code | Diate | Descripkion
BDNET:DIDI 12.05,2005 15:39:25 Mode changed to online. The online path is KLIMA-LAPTOP!1770-KFD-1.
I
@
=]
[
o
8
= 1 | ol
Ready Browsing - 19

;ﬂstart| |H @ |]IE?*DeviceNet-RSNetWo... GaEdy s
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11.4 Configure the encoder

To configure encoders in RsNetworx click on "Device / Properties" in the menu
bar. The configuration window of the encoder opens (see screenshot below). The
parameters of the encoder can be configured via the "Parameters" tab.

= *DeviceNet - RSNetWorx for D _ 8] ]
File Edit Wiew MNetwork Device Diagnostics Tools Help m
S -dS s =Rk [ealE £18-[=F&
Hardware ———————————1 x| 1770-KFD ;I
5 Devicehiet RS232 Interface 21x]
2D Cateary General Parameters | /0 Data| EDS File |
(7 AC Drive
I"f- Barcode Scanner - Selgct thx_e parameter that you want to configure and initiate an
[£) Communication Adapter —* action using the toclbar.
[ DPI to Devicehlet 04 - = _ e
b 3 {apa I anit
DeviceMlet to SCANport I= Loups s B [snde  +] SMontor 5 &
[ Dodge EZLINK 10 |&] Parameter | current value |

2 ] g 1 Code sequence clockwise 1 sequence
[ Generic Dev':.ce ; z Resolution per revolution 2000 Steps
4 'I"”dmag Mapc ne I_t”tesr c'_'t“ 3 Total Resolution 4000 Steps
nductive Proimity Swite]
;A ¥ 4 Preset Yalue 13 Steps
Limit: Switch 5
5 @ Position 70 Steps

) Motor Overload

) Phatoelectric Sensor

] Rockwell Autamation mis

[ sCAMport Adapter

[ Smart MCC

] Specialty 1j0

Yendor
FRAEA Sensorsystems G
Pepper+Fuchs
Rockwell Automation - All
Rockwell Automation - Dd
Rockwell Automation - Eld

Rockwell Autamation - R oK I Cancel | Apply I Help

Rockwell Automation/Spr

o

ifm efector, inc. s
4 3 - 7 - 3
| | W/ 4| »| M} Graph [ Spieadshest }  Master/Slave Configuiation ) Diagnostics |4 | LI_I
=
j=I} Message Code | Drate | Descripkion
°DNET:DD43 12.05,2005 15:39:49 An error has occurred attempting ko insert the device at address 62 into the configuration,
°DNET:DFFF 12.05,2005 15:39:49 Copy protection was not detected and RSMebWorx For Devicellet is running in DEMO mode, Only addresses 0 through & are valid,
ODNET:DIDI 12052005 15:39:25 Mode changed to online.  The online path is KLIMA-LAPTOP! 1 770-KFD-1,
=
a3
i)
=Rl ] 2
Ready Online - Mot Browsing

;ﬂstart| |H @ @ |J|E *DeviceNet - RSNetWo... GiEdh 154

After configuration, the parameters can be
uploaded (see screenshot to the right): Einl [ o |

= RMTIE

(D Download parameters R e &

@ Upload parameters =T

Cimbi Siafuisnces Chadhiiis:
Totsl Resohstion
Frasel Vel
B Pastion
W&
Emdrate

The MAC ID and the baud rate can u:-
only be changed for encoders without
terminal cap.

® Show current position value

CYR- LI TR

[Flo

oK | cmll Apply Help
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After uploading, the parameters have to be stored in the EEPROM in order to be
used. To store the parameters in RsNetworx click on "Device / Class Instance
Editor" in the menu bar. The window "Service Class Instance Attribute Editor"
opens (see screenshot below).

AdOpt the Values |nd|Cated |n the %2 Service Class Instance Attribute Editor - [Node 32]
screenshot. Then click on the % Unecogrized Devics
"Execute" button —E:-tecu_te Tranzaction Arquments .

Service Code—————————————— [~ Object Address
The values are now stored in the Ve Decoibtion Igj;w jstence: ij“"buter
EEPROM and can be used. [z [ote | ¥ sendthe attibute I

Tranzmit Data Size: Drata zent to the device:

IB_l,lte j I

[ Values in decimal

— Feceive Data

Sizer Data received fram the device:
IByte j The execution was completed,
B adix:
Decimal -
LCloze Help
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12 Terms and abbreviations

Ob ...
0d ...
0x ...
Baud rate
CAL

CAN
CAN_H
CAN_L
CANopen

CiA

CiADS

CiADSP
CiIAWD
CiA DS 301

CiA DS 401
CiA DS 402
CiA DS 403
CiA DS 404
CiA DS 405
CiA DS 406
CiA DS 407
cOB

COB ID

Communication
cycle

EMCY object
Error reg

Guarding error

30

binary value (for bit coding), e.g. 0b0001 0000
decimal value, e.g. 0d100

hexadecimal value, e.g. 0x64 (= 100 decimal)
transmission speed (1 baud = 1 bit/s)

CAN Application Layer
CAN-based network protocol on application level

Controller Area Network (bus system for the use in mobile vehicles)
CAN-High; CAN connection/cable with high voltage level
CAN-Low; CAN connection/cable with low voltage level

CAN-based network protocol on application level with an open
configuration interface (object directory).

"CAN in Automation e.\."
(user and manufacturer organisation in Germany/Erlangen)
definition and control body for CAN and CAN-based network protocols

draft standard (published CiA specification which is usually not modified or sup-
plemented for one year)

draft standard proposal (published CiA specification draft)
work draft (work draft accepted for discussion within CiA)

specification concerning the CANopen communication profile; describes the ba-
sic communication between network participants such as the transfer of process
data in real time, the exchange of data between units or the configuration stage;
depending on the application this is completed by the following CiA specifica-
tions:

device profile for digital and analogue 1/0 modules

device profile for drives

device profile for HMI

device profile for measurement and control technology
specification for interfaces to programmable systems (IEC 61131-3)
device profile for encoders

application profile for local public transport

CANopen communication object (PDO, SDO, EMCY, ...)

CANopen identifier of a communication object

the synchronisation time to be monitored; max. time between 2 synch objects

emergency object (alarm message; device indicates an error)
error register (entry with an error code)

node or network participant could or can no longer be found
Guard MASTER: one or several SLAVES no longer reply
Guard SLAVE: no polling of the device (SLAVE)
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Guard time

Heartbeat

within this time the network participant expects a "node guarding" of the network
master

configurable cyclic monitoring among network participants.
In contrast to "node guarding" no superior NMT master is required.

ID (also identifier) identifier; identifies a CAN message. The numerical value of the ID also contains

[dx

Life time factor
Monitoring
NMT

NMT master/
slaves

Node Guarding

Node ID

a priority for the access to the bus system.

ID O = top priority.
index; together with the S index it forms the address of an entry in the object
directory

number of attempts in case of a missing guarding reply
is used to describe the error class (guarding monitoring, synch etc.)
network management

the NMT master controls the operating states of the NMT slaves

adjustable cyclic monitoring of slave network participants by a higher master
node as well as the monitoring of this polling process by the slave participants

node identifier (identification of a participant in the CANopen network)

Object (also OBJ) term for data/messages which can be exchanged in the CANopen network

Object directory

Operational

PDO

PDO mapping
Pre-Op

Prepared

Rec PDO
(also Rx PDO)

ro
rw

Rx queue
s16

SDO

contains all CANopen communication parameters of a device as well as device-
specific parameters and data. Access to the individual entries is possible via the
index and S-index.

operating status of a CANopen participant.

In this mode SDOs, NMT commands and PDOs can be transferred.

Process Data Object; in the CANopen network for transfer of process data in
real time such as the speed of a motor.

PDOs have a higher priority than SDOs; in contrast to the SDOs they are trans-
ferred without confirmation. PDOs consist of a CAN message with identifier and
up to 8 bytes of user data.

describes the application data transferred with a PDO
pre-operational; operating status of a CANopen participant.
After application of the supply voltage each participant automatically goes into

this state. In the CANopen network only SDOs and NMT commands can be
transferred in this mode but no process data

(also stopped) operating state of a CANopen participant
In this mode only NMT commands are transferred.

receive process data object

read only (unidirectional; reading only)
read-write (bidirectional)

input buffer

data type signed 16 bits (incl. sign, 16-bit format)

Service Data Object. With this object direct access to the object directory of
a network participant is possible (read/write). An SDO can consist of several
CAN messages. The transfer of the individual messages is confirmed by the
addressed participant.

With the SDOs, devices can be configured and parameters can be set.
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Server SDO

S-ldx (also Sldx)

Start Guarding
str

Sync error
Sync OBJ

Sync windows
Time stamp
Trans Type

Trans PDO
(also Tx PDO)

Trans SDO
(also Tx SDO)

Tx queue
(Transmit)

us (16, 32)

wo

32

process and parameter set to make the object directory of a network participant
available to other participants (clients)

sub index within the object directory of a CANopen-capable device
start node monitoring

data type string (variable for strings such as text "load")

missing sync object OBJ in the adjustable synchronisation time

synchronisation object for simultaneous update in the complete network or for
accepting process data of the respective parameterised PDOs

time during which the synchronous PDOs have to be transferred.
time stamp to align existing clocks in network participants
type of process data transmission; synchronous/asynchronous

transmit process data object
transmit service data object
transmission buffer

data type unsigned 8 (16, 32) bits (without sign, 8 (16, 32) bit format)

write only
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