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1 Introduction

1.1 About this manual

This technical manual describes the configuration and mounting possibilities for
absolute-value encoders with a PROFIBUS interface produced by Wachendorff
Automation. It supplements the other publicly available Wachendorff automation
documents, e.g. data sheets, assembly instructions, leaflets, catalogues and flyers.

Ensure that you read the manual before commissioning — check beforehand that you
have the latest version of the manual.

When reading, pay particular attention to the information, important notices and
warnings that are marked with the corresponding symbols (see 1.1.1).

This manual is intended for persons with technical knowledge in the handling of
sensors, PROFIBUS-DP interfaces and automation elements. If you do not have any
experience in this field, request the assistance of experienced personnel before
proceeding.

Keep the information provided with our product in a safe place so that you can refer to
it at a later date as necessary.

e The contents of this manual are arranged in a practice-oriented
manner.

iirs-

e For optimum use of the device, all information in the following
sections is important and should be read.

© Wachendorff Automation GmbH & Co. KG 1
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1.1.1 Symbols

e The INFO symbol indicates a section that contains particularly
important information for advanced use of the device.

The IMPORTANT symbol is shown next to a section of text that
describes a method for solving a particular problem.

e The WARNING symbol indicates that the adjacent instructions
must be observed to ensure correct use of the device and to
protect the user against hazards.

9 9 =

1.1.2 You will not find the following in this manual:

. Basic information about automation technology
. System planning

. Risks (availability, safety)

. Shielding concepts

. Reflections

. Repeaters

. Network configuration

. Bus cycle times

. FMA management services
. Transmission services

. Telegram types

© Wachendorff Automation GmbH & Co. KG 2
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1.2 Product assignment

This manual relates to the following encoder types produced by Wachendorff
Automation:

Solid shaft absolute encoders:

e WDGA 58A PROFIBUS-DP (BP1, BP2) - (with bus cover)
e WDGA 58A PROFIBUS-DP (DB4, SD9, SE9) - (without bus cover)
e WDGA 58B PROFIBUS-DP (BP1, BP2) - (with bus cover)
e WDGA 58B PROFIBUS-DP (DB4, SD9, SE9) - (without bus cover)
e WDGA 58D PROFIBUS-DP (BP1, BP2) - (with bus cover)
e WDGA 58D PROFIBUS-DP (DB4, SD9, SE9) - (without bus cover)

End hollow shaft absolute encoders:

e WDGA 58E PROFIBUS-DP (BP1, BP2) - (with bus cover)
e WDGA 58E PROFIBUS-DP (DB4, SD9, SE9) - (without bus cover)

e Wachendorff's Profibus product range can be found on our
website: www.wachendorff-automation.com

s
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1.3 Specifications

An encoder is a sensor that is designed to detect angular positions (singleturn) and
revolutions (multiturn). The measured data and variables are processed by the
encoder and provided as electrical output signals for the connected peripherals.

The patented technology EnDra® (for multiturn) is used in the WDGA series. As a
result, the WDGA-series encoders from Wachendorff are maintenance-free and very
eco-friendly.

The encoders whose article descriptions are listed in section 1.2 communicate via the
Profibus-DP interface.

1.4 Scope of delivery

The scope of delivery depends on the product variants and the details of your order.
Before commissioning, check the contents of the delivery for completeness.

As a rule, the WDGA product range with a Profibus-DP interface includes the following
items:

e WDGA with PROFIBUS-DP (with or without bus cover)
e assembly instruction
e Pluggable connection terminal for the BP1 variant (see section 4.4.4.1)

e The corresponding GSD file and data sheet can be
downloaded from the internet:

s

www.wachendorff-automation.com
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2 Safety information

2.1 General safety information

e When commissioning the encoder, ensure that you observe the
assembly instructions, manual and data sheet.

e Failure to observe the safety instructions may lead to
malfunctions, property damage and personal injury!

e Observe the operating instructions provided by the machine's
manufacturer.

2.2 Intended use

Rotary encoders are components that are intended for installation in machines. Before
commissioning (operation in accordance with the intended use), it must be determined
that the machine as a whole corresponds to the EMC and Machine Directive.

A rotary encoder is a sensor that is designed to detect angular positions and
revolutions and must only be used for this purpose! Wachendorff Automation
manufactures and distributes encoders for use in non-safety-relevant industrial
applications.

e The encoder must not be operated outside the specified limit
parameters (see data sheet).

© Wachendorff Automation GmbH & Co. KG 5
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2.3 Safe working

The installation and mounting of the encoder must only be carried out by a qualified
electrician.

For the construction of electrical installations, all relevant national and international
regulations must be strictly observed.

Failure to commission the encoder correctly may result in malfunction or failure.

e All electrical connections must be tested before

commissioning.
A e Appropriate safety measures must be taken to ensure that no

persons are harmed and no damage to the system or operating
equipment occurs in the event of a failure or malfunction.

2.4 Disposal

Devices that are no longer needed or are defective must be disposed by the user in
proper compliance with the country-specific laws. It must be taken into consideration
that this is a special waste of electronics and that disposal is not permitted via normal
household waste.

There is no obligation by the manufacturer to take the device back. If you have any
guestions regarding proper disposal, contact a disposal specialist in your area.

© Wachendorff Automation GmbH & Co. KG 6
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3 Device description

3.1 General information

There are various mechanical variants for the WDGA series with PROFIBUS-DP. The
decisive factors here are the design, with or without bus cover, the type of flange shape
and the type of shaft (solid or end hollow shaft). The size is determined by the diameter
of the flange with 58 mm. Figure 3.1 shows examples for the WDGA series with
PROFIBUS-DP.

Figure 3.1: WDGA with PROFIBUS-DP

The solid or end hollow shaft is connected to the rotating part whose angular position
or speed is to be measured. Cable or connector outlets form the interface for
connection to the PROFIBUS network (see sections 3.5, 3.6 or 3.8). Status LEDs in
the cover indicate various states of the encoder during operation. They support the
configuration of the encoder or troubleshooting in the field (see section 3.4). The flange
holes or the supplied spring plates are used for fastening to the machine or in the
application.

3.2 WDGA - Basics

In the following sections, the basic functions of an absolute encoder are described.

In contrast to incremental encoders, absolute encoders output their position value as
a digital number via a fieldbus. A distinction is made between singleturn and multiturn
encoders.

In addition to the simple output of the position value, most rotary encoders allow a
certain degree of parameterization, such as the selection of the positive direction of
rotation, the setting of the position value to a reference value at a defined physical
position and the scaling of the position value to any resolution and a limited measuring
range. In this way, the development effort in the control program is reduced and the
computing capacity of the control is relieved.

© Wachendorff Automation GmbH & Co. KG 7
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3.2.1 Singleturn - ST

Measuring the angle from 0° to 360° using a shaft is the minimum function of a rotary
encoder. The sensor system is based on the optical or magnetic scanning of a
measuring standard on the encoder shaft.

3.2.2 Multiturn - MT (EnDra®)

A multiturn encoder allows the number of revolutions to be counted. This is realized
via a revolution counter. EnDra® technology is used for the WDGA encoders to ensure
that the corresponding information is retained even when the encoder is de-energized.
Buffer batteries and gearboxes, which require a comparatively large installation space
and require corresponding maintenance, can thus be replaced.

3.2.3 Direction of rotation

By a simple two's complement (invert each bit and add "1") of the position value, the
positive direction of rotation can be reversed.

3.2.4 Preset

At a certain physical position, the encoder can be assigned a desired position value.
This must lie within the measuring range so that the position value is correlated with a
physical reference position. The difference between the current position value and the
desired value is calculated. This is stored in a non-volatile memory and added to the
position value as an offset.

3.2.5 Scaling

The scaling parameters can be used to adjust the position value to exactly match the
physical quantity to be measured. The scalable parameters are "Measuring units per
revolution (MUPR)" and "Total measuring range in measuring units (TMR)".

The scaling parameter "Measuring units per revolution (MUPR)" - increments per
revolution - indicates the resolution of the position value per revolution (also: ST
resolution). The value corresponds to 360°. This means that if a value of 3600 Cts is
parameterized, the encoder outputs the position in 0.1° steps (see equation (2)).

MUPR = ST = 3600 Cts (1)
angle of one revolution 360°
= = = ° 2
angular steps VUPR 3600 CLs 0,1°/Cts (2)

© Wachendorff Automation GmbH & Co. KG 8
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The scaling parameter "Total measuring range in measuring units (TMR)" - maximum
total measuring range of the position value (singleturn and multiturn multiplied) -
indicates the total resolution of the encoder. If the position value TMR reaches - 1, it
jumps back to 0 and vice versa.

As a rule, the parameter TMR is selected so that it is an integer multiple of the
"Measuring units per revolution (MUPR)" (see equation (4)), so that the zero point is
always on the same position of the encoder shaft.

TMR = 36000 Cts (3)

TMR 36000 Cts _

- = = (4)
MUPR ~ 3600 Cts

MT

In exceptional cases it is adequate that TMR is not an integer multiple of MUPR. For
example, if in a plant a transmission ensures that the desired measured variable moves
10% faster in relation to the encoder shaft than the encoder shaft.

Then a setting of MUPR = 3960 Cts and TMR = 36000 Cts would ensure that the faster
but not directly measurable wave can be measured with a resolution of 0.1° and over
a range of 10 revolutions. Normally, the number of revolutions could be calculated by
dividing the position value by MUPR. In this case, however, it is necessary to divide by
3600 Cts, otherwise the result would be the number of revolutions of the encoder shaft
and not that of the faster shaft of the system.

e Note that measurement errors occur if the result of this formula
is a comma separated number.

© Wachendorff Automation GmbH & Co. KG 9
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3.3 Default settings

3.3.1 General information

At factory default, the PROFIBUS address is always set to "126".

e The PROFIBUS address can be set by Wachendorff according
to customer requirements. Please contact our technical
application support (see section 9).

-

The default parameterization can be found in the Fehler! Verweisquelle konnte nicht
gefunden werden..

3.3.2 Rotary encoder - with bus cover

e By default, the decimal rotary encoding switches are set to
"00". The change of the address can be found in section 4.4.2.

il =-

The termination is set to "ON" by default. See section 4.4.3 for more information.

The connection terminal is included with the BP1 variant. This enables user-friendly
installation of the supply and signal lines. Section 4.4.4.1 describes how to mount the
cables to the terminal.

3.3.3 Rotary encoder - without bus cover

The change of the default PROFIBUS address "126" can be found in section 4.4.1.

© Wachendorff Automation GmbH & Co. KG 10
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3.4 LED signalling

Two status LEDs in the cover signal different encoder states and support diagnostics
and troubleshooting in the field (see Table 3.1). The BUS LED signals the status of the

fieldbus and the DEV LED signals the status of the encoder.

BUS LED DEV LED | significance cause
bicolour bicolour
O O no power Power supply is missing.
L L No connection to - Bus not connected
another device - Master not available/
switched off
Criterion: No data - The encoder is ready for
exchange operation, but has not yet
received any configuration
data after switching on the
supply voltage.
Possible causes:
- Address incorrectly set
- Bus cables connected
incorrectly
000 L Parameterization or - Slave is parameterized
configuration error. If incorrectly
master-slave - Slave is incorrectly
communication is configured
functioning.
Criterion:
Data exchange correct
The slave does not
switch to the data
exchange mode.
® ® system outage Diagnosis available, slave
in data exchange mode
L L Normal operation:
exchange of data
Slave and operation ok

Table 3.1: LED signalling

Explanation of symbols and asterisks:

O LED off

®/® LED on

*Flashing frequency 0.5 Hz, minimum display time 3 s

© Wachendorff Automation GmbH & Co. KG
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3.5 BP1 -Bus cover with 3x PG screw connection

The character string "BP1" in the order code identifies an encoder with bus cover (see
Figure 3.2). The electrical connection is made in the bus cover via the three PG cable
glands on the connection terminal. The pin assignment of the connection terminal can

be found in the Table 3.2.

s

www.wachendorff-automation.com

.3
18
‘ Hi [ N | ouT
o ° i :
o B T 2 |
28 G 55685 | 6606
| i 0000 | 0000
417
52.7
R 66.7
L 68.3
D= 6, L=12,d=5.3 Welle abgefiacht
D= 8 L=20,d=7.5 Welle abgeflacht
D=10, L=20,d=10 Welle nicht abgeflacht
D=3/8%L=20,d=8.3 Welle abgeflacht
Figure 3.2: WDGAS8A, BP1 - 3x PG screw connection
pin assignment pin assignment
BP1 BP1
IN | ouT
AB - = A B + -
o 8 0 o e © & @
oo 0o
A 1 A 5
B 2 B 6
+UB 3 +UB 7
GND 4 GND 8
Table 3.2: Pin assignment - BP1
e Further details can be found in the corresponding data sheet:

© Wachendorff Automation GmbH & Co. KG
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3.6 BP2-Bus cover with 3x M12

The character string "BP2" in the order code identifies an encoder with bus cover (see
Figure 3.3). The electrical connection is made to the bus cover via the 2x M12 plug
and 1x M12 socket. The pin assignments of the plugs or sockets can be found in the
Table 3.3.

1.3
(2
‘
| °
w2 8 UB Bus Bus
28 ol r out in
o«
SIS
|

‘_l
Ir=)

D= 6, L=12,d=53 Welle abgeflacht

D= 8, L=20,d=75 Welle abgeflacht 357

D=10, L=20,d=10 Welle nichtabgeflacht" -~ "4z’ -
D=3/8",L=20,d =283 Welle abgeflacht I~ 60.7
*Option IP67 rundum: (nur D=0 10 mm) B 62.3 J

D=10, L=20,d=9 Welle abgeflacht

Figure 3.3: BP2 - 3x M12

pin assignment pin assignment pin assignment
BP2 BP2 BP2
4 3 3 4 4 3
D 5
1 2 2™ 0
Plug M12x1, Socket M12x1, Plug M12x1,
(A) 4-pole, (B) 5-pole, © 5-pole,
A-coded B-coded B-coded
+UB 1 BUS ouT BUS IN
n.c. 2 n.c. 1 n.c. 1
Signal 3 3 A 2 A 2
n.c. 4 n.c. 3 n.c. 3
B 4 B 4
n.c. 5 n.c. 5
Table 3.3: Pin assignment - BP2
(]
l/ e Further details can be found in the corresponding data sheet:
L www.wachendorff-automation.com
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3.7 DB4 - without bus cover 2x M12, 1x M8

The character string "DB4" in the order code identifies an encoder without bus cover
(see Figure 3.4). The electrical connection is made via 2x M12 and 1x M8. The pin

assignments of the plugs or sockets can be found in the Table 3.4.

@53.5

@36h8
@127

{2 3x M4x0.7-12

DIN 6888-4x5

Figure 3.4: DB4 - 2x M12, 1x M8

62.8
79.8

3x M3x0.5-12

P

pin assignment

pin assignment

pin assignment

Table 3.4: Pin assignment - DB4

DB4 DB4 DB4
4 1
Plug M8x1, Socket M12x1, Plug M12x1,
(A) 4-pole (B) 5-pole, © 4-pole,
+UB 1 B-coded B-coded
n.c. 2 BUS ouT BUS IN
GND 3 5V DP 1 n.c. 1
GND 4 A 2 A 2
GND DP 3 n.c. 3
B 4 B 4
n.c. 5

-

Further details can be found in the corresponding data sheet:

www.wachendorff-automation.de

© Wachendorff Automation GmbH & Co. KG
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3.8 SD9/SE9 - without bus cover, D-Sub

The character string "SD9 or SE9" in the order code identifies an encoder without bus
cover with D-Sub socket. The electrical connection is made via a
9-pin D-Sub female connector. The D-Sub female connector is arranged axially (SD9)
or radially (SE9) (see Figure 3.5). The pin assignment of the socket can be found in
the Table 3.5.

axial (SD9) radial ($£8)
.3 oaa
»-32 3 125
- 3x M4x0.7-12 ‘3x M3x0.5-12 T:.—.‘-* “Toa
1} \ 113 ] 2 NV -— —
¥ o .
oZx 8 P , '
§ & g w ¥ & 8
y ges |
He 62.8 o 57a | s :
644 _ - 522 / 3% M3x0.5-12
70 - 828 _aymaxn 742
254 -t 2 64 4 A
D= 6, L=12,d=53 Welle abgefachl D= 6, L=12,d=53 Welia abgeflacht
D= 8, L=20,d=75 Welle abgeflacht D= 8 L=20,d=75 Weli2 abgefiacht
D=10, L=20,d=10 Welle nicht abgefacht Dwi0, Lw20,d=10 Welanicht sbgefiacht
D=3/8"L=20,d=283 Welle abgeflacht D =3/8°%L=20,d=283 Well abgeflacht
Figure 3.5: SD9/SE9 - D-Sub
pin assignment
SE9/SD9
[.{:,. «:fzg :ni ,:}\
socket D-SUB
n.c. 1
GND 2
B 3
n.c. 4
GND DP 5
5V DP 6
+UB 7
A 8
n.c. 9
shade case
Table 3.5: Terminal assignment - SD9/SE8
. . - .
l/ e Further details can be found in the corresponding data sheet:
L www.wachendorff-automation.com
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3.9 Rotary encoder and bus cover label

The Figure 3.6 shows an example of the encoder label. Table 3.6 shows the meaning
and the corresponding field position.

Spalte 1

Zeile 1

Spalte 2 Spalte 3

WDGA 58B-10-1432-DPA-B01-BP1

Zeile2 _ST/MT bits:

supply:
Zeile 3
IfF:
Zeile 4 release:

Zeile 5

14/32
10-30 VDC
{class2 only) 120 mA
PROFIBUS DP
1.00

13001234AA E

DCin
GND
Ain
Bin
Aout
Bout

37

84 @MCHENDORFF
1 AUTOMATION

www.wachendorff.de

CE A

Made in Germany

s

6

Figure 3.6: Encoder label for BP1

field position

significance

1st line

order code

1st column, 1st row

Singleturn and multiturn resolution

1st column, 2nd row

permissible voltage supply

1st column, 3rd row

Interface + software version

1st column, 4th row

Serial number of the encoder

2nd column

Terminal assignment of the connection
terminals

Table 3.6: Encoder label

If you have a rotary encoder with bus cover, further information can be found on the
bus cover label (see Figure 3.7). Among other things, you will also find the serial
number of the encoder, the software version of the bus cover, the pin assignment and
the accessible line connections (see Table 3.7). In the BP2 version, the pin assignment
of the plugs or sockets is preceded by the identification of the cable connection
(e.g. Al: cable connection A, pin 1 of the M12x1 plug).

Spalte 1 Spalte 2 Spalte 3
2 3 Zeile 1
WDGA bus covera o

e ﬂ;lﬁ WACHENDORFF Zoile 2

Ain o2 AUTOMATION
PIRIOIET! ®'Bin ca| www.wachendorff.de

Aout B2 () PROFIBUS DP ;. 3
BIUIS Bout B4 | elease: 1.00

ade in Germany

\Q\W

Figure 3.7: Encoder label for BP2

field position

significance

2nd column, 2nd row + 3rd row

Pin assignment (here: BP2)

3rd column, 1st row

LED designation

3rd column, 3rd row

Interface + software version

4th line

Accessible line connections

Table 3.7: Bus cover label

© Wachendorff Automation GmbH & Co. KG
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3.10 GSD file

The properties and functionalities of the encoder are described in the GSD file. For the

user, there are project planning tools (see chapter 5 Project planning) available to
enable the desired settings to be made on the encoder in a user-friendly manner.

In Table 3.8 you will find an overview of the available GSD files and the corresponding
classes of WDGA encoders.

WDGA Encoder Functionality GSD file
Class 4 (DP-V1/V2 functions) WDGAODD2

Table 3.8: Overview - GSD files

e You can find the GSD file on our website:
www.wachendorff-automation.com

=

© Wachendorff Automation GmbH & Co. KG 17


https://www.wachendorff-automation.com/download-software-profibus/

Technical Manual 4 - Installation Rw| WACHENDORFF
WDGA with Profibus Interface

Automation GmbH & Go. KG

4 |nstallation
4.1 General information

The safety instructions must be observed when installing the encoder (see
chapter 2.3).

e When electrically connecting the encoder, a distinction must be
made between whether the encoder is designed with or without
bus cover (see section 4.4 or 4.5).

fiirs-

e For the mechanical and electrical connection, please observe
the safety instructions (see chapter 2 Safety information).

© Wachendorff Automation GmbH & Co. KG 18
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4.2 Mechanical connection

4.2.1 Shaft encoder

e Always connect encoder shaft and drive shaft via a suitable
coupling. The coupling compensates the play of both shafts in
radial and axial direction.

e The encoder shaft and drive shaft must never touch each other.

e The maximum axle loads of the drive and the encoder must be
observed.

e The encoder can simply be screwed to a suitable plate via the
four holes in the flange on the shatft side.

e Another way of mounting the encoder is to use clamping
eccentrics.

Suitable accessories can be found on our website:
www.wachendorff-automation.com

=

4.2.2 Hollow shaft encoders

e Plug the encoder completely onto the drive shaft.

e Lock with the setscrews in the encoder shaft by screwing on

the drive shaft.
A e The encoder has a spring plate which absorbs the torque

generated in the flange. It is attached to the machine with two
screws. The spring plate is "spring-loaded" to compensate for
vibrations and play on the drive shaft and to avoid overloading
the encoder bearings.

Suitable accessories can be found on our website:
www.wachendorff-automation.com

s
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4.3 Shielding

Suitable measures must be taken to ensure that the system structure of the system is
EMC-compatible.

Electromagnetic interference is mainly caused by switching operations, power
converters and circuit breakers. In addition, overvoltage and lightning may damage a
field device. This can lead to a system failure of the system. The PROFIBUS stations,
PROFIBUS cable shields and other components must be connected to the
equipotential bonding rail so that electromagnetic interference can be dissipated. With
PROFIBUS-DP, earthing is done via a common equipotential bonding rail.

e The encoder and the connection cables must be completely
shielded.

e The cable shields must be connected on both sides and
connected to the protective earth (PE).

e The encoder housing must also be connected to protective
earth PE).

Detailed information on cabling and shielding can be found, among other things, in
special PNO documents. For example, the PROFIBUS Mounting Directive (Order No:
8.021); PROFIBUS Technical Directive - Installation Directive PROFIBUS-DP/FMS
Version 1.0 (September 1998) and the PROFIBUS Planning Directive Version 1.0
(August 2009).

e If necessary, please refer to the relevant literature for
information on intended EMC measures.

© Wachendorff Automation GmbH & Co. KG 20
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4.4 Connecting the encoder - with bus cover

441 General information

The bus cover of the rotary encoder (see Figure 4.1) is loosened using two fastening
screws and a screwdriver. The bus cover can then be removed axially from the rotary
encoder. The PROFIBUS address and the PROFIBUS termination are set accordingly
via the bus cover (see section 4.4.2 or 4.4.3). Once the settings have been made, the
bus cover is reattached to the rotary encoder. For this purpose, the M12 sockets of the
bus cover and the M12 plugs of the encoder are joined together. Finally the screws of
the bus cover are tightened again in the same direction.

— Abschlusswiderstand

\— Anschlussklemme
\\ )
~— Teilnehmeradresse

Durchfiihrung fiir
Befestigungsschrauben

Figure 4.1: PROFIBUS bus cover

e In order for the shielding to be optimally connected, the bus
cover must sit completely flat all around and be screwed down.

© Wachendorff Automation GmbH & Co. KG 21
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4.4.2 Setting the slave address

e To prevent collisions on the bus, it is recommended to connect
the encoder to an independent PROFIBUS master first. This
does not endanger the availability of an operational system.

e Each PROFIBUS address may only be assigned once.
A e The PROFIBUS address 126 can only be used for
commissioning purposes (not for data exchange).

e When assigning the PROFIBUS address between 0 and 2, it
should be noted that these are frequently used for PROFIBUS
masters.

The slave address is set via the two decimal rotary coding switches. The permissible
address range is between 0 and 99. For a more significant address
(100 - 126), the setting must be made by software (see 4.5.1). The decimal rotary
encoding switches must be set to x10 = 0 and x1 = 0.

The value of the decimal rotary encoding switches works as shown in the following
example (Figure 4.2). The decimal rotary coding switch on the bus cover board
indicates the values. The x10 mark indicates the tens digit and the x1 mark indicates
the units digit.

x10 x1

8
=
R\
/)
N
[
N
»‘

°f Uber Drehschalker einstellbar.

/Jes| Bsp.: Teinehmeradresse 24

e
o
/‘
> S
e

1 .
Z—
N~

Figure 4.2: Rotary decimal encoding switch - bus cover

e The slave address is read in and accepted exclusively during
the start of the encoder.

s
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4.4.3 Termination

If the encoder is the last PROFIBUS station, termination must be switched on (see also
section 7.3.3). Switching on takes place via the dip switch in the bus cover. The label
of the switch position is located above or below the dip switch on the bus cover board.
If the encoder is not the last PROFIBUS station, the termination must be switched off.
Figure 4.3 shows an example of the dip switch.

ON
ON = Letzter Teilnehmer
* OFF = Teilnehmer X

OFF

Figure 4.3: Dip switch - Bus cover

If the termination is switched on, then the PROFIBUS-DP is completed, i.e. further
PROFIBUS stations behind it are then disconnected.

e In this case, only the PROFIBUS bus "IN" is connected (see
4.4.4.1 0r4.4.4.2).

=

e The continuing PROFIBUS bus "OUT" is disconnected.

4.4.4 Connecting the signal and supply lines

4.4.4.1 BP1 - 3x PG screw connection

e The pin assignment of the terminal is shown in Table 3.2.

iirs-

The supply line must be connected once in the connection terminal. The supply "+"
(also: +UB) and "-" (also: GND) in the "IN" and "OUT" marked area of the terminal are
internally looped through. The positive voltage +UB (see encoder label) is applied to
the connection with the "+"-marked area of the connection terminal. GND is connected
to the connection with the "-" marked area of the connection terminal.
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The incoming PROFIBUS cables A (green) and B (red) are connected to the terminal
in the "IN" marked area. The further PROFIBUS lines (A and B), if required, are
connected to the terminal with the "OUT" marked area. A-"IN" and A-"OUT" or B-"IN"
and B-"OUT" are internally looped through when termination is off.

AR YSIAR &=
2 0 @ 0.9 Q0 @0 @

R{Nnininininpy

Figure 4.4: BP1 connections - PG screw fitting

e Prevent the supply voltage from coming into contact with the
data lines A and B. This can damage the electronics.
A e Avoid crossing the PROFIBUS cable and the supply cable.

e Close unused PG connections with sealing caps.

An installation example is shown below:

Figure 4.5 shows the recommendation for the lengths of stripping of the wires for
connection to the terminal.

Lertungsanschluss B: 40
Lertungsschluss A + C: 35

-

12

Figure 4.5: Lengths for stripping - Schematic

Figure 4.6 shows a stripped PROFIBUS standard cable with the contact sleeve for the
braided shield. The wires are stripped according Figure 4.5.
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Figure 4.6: Stripped PROFIBUS standard cable

The shortened braided shield (length see Figure 4.5) is put over the contact sleeve
(see Figure 4.7).

Figure 4.7: Shielding, stripped cores

The pre-assembled PROFIBUS standard cable is inserted through the PG screw
connection (see Figure 4.8).
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Leitungs-
anschluss C

Figure 4.8: Preconfigured PROFIBUS standard cable through PG cable gland

The wires are connected to the according connection terminal. The connection terminal

is plugged into the bus cover. The standard PROFIBUS cables are screwed to the cap
nut (see Figure 4.9).

The supply line is connected according to a similar principle.

Figure 4.9: Installation example - PROFIBUS standard cable
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4.4.4.2 BP2 -3x M12

e The pin assignment for the BP2 variant can be found in Table
3.3.

=

A 4-pole M12 socket with A coding is required for the supply line. Pin 1 has +UB (see
encoder label) and pin 3 has GND. Shielding should rest on the union nut.

The PROFIBUS cable for the incoming bus requires a 5-pin M12 socket with B coding.
Pin 2 contains the A signal and pin 4 contains the B signal. The other pins are unused.

A 5-pin M12 connector with B coding is required for the PROFIBUS cable. The A signal
is on pin 2 and the B signal on pin 4. All other pins are not assigned.

e

UB Bus Bus
out in

Figure 4.10: BP2 connections - 3x M12

e |If the termination is set to "ON", the continuing PROFIBUS is
disconnected.

fiirs-

e The shield should rest on the union nut of the plugs or sockets
for both the supply and PROFIBUS cables.
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4.5 Connecting the encoder - without bus cover

45.1 Setting the slave address

e To prevent collisions on the bus, it is recommended to connect
the encoder to an independent PROFIBUS master first. This
does not endanger the availability of an operational system.

e Each PROFIBUS address may only be assigned once.

e The PROFIBUS address 126 can only be used for
commissioning purposes (not for data exchange).

¢ When assigning the PROFIBUS address between 0 and 2, it
should be noted that these are frequently used for PROFIBUS
masters.

The slave address is set exclusively via the PROFIBUS master.

How you can set the slave address via a PROFIBUS master is shown in the example
in Figure 4.11. Software: Simatic Manager - Step7).

o SIMATIC Manage - = B~
Datei Bearbeiten Einfi Fr Isy JAnsicht  Edtras  Fenster Hiffe
s — .
D BT/ % B Zugangsberechtigung S e AR =N Y
est — Laden Ctil-L =G
?& REN Kerfigurieren.. Chil+K
- Objekte Obersetzen und laden...
Laden in PG

Station laden in PG..
FAM nach ROM kopieren...

Anwenderprogramm laden auf Memery Card
Auf Memory Card speichern..

Aus Memory Card holen...

M7 -Tielsystem verwalten...

Erreichbare Telnehmer anzeigen

Beugruppen-ldentifiketion ndern..
CPU-Meldungen...
Forcewerte anzeigen

Variaole beobachten/steuern

Diagnose/Einstellung 3

PROFIBUS 3

Ethemzt-Tzilnehmer bearbeiten...

PROFIBUS-Adrecce wergeben. .

TeilnzR Ueren, beobachten/steuern

PG/PC zucrdnen Letungsdiagnese vorbereiten...

BG/PC-Zusrdnung aufheben Netr-Topalogie anzeigen
Furnware akiuzlisieren

Eetriebssystem aktuzlisieren...

Servicedaten speichern...

Zugangsadresse...

Zeigt die Adresse der Teilnehmer am PROFIBUS zum Andern an. y

Figure 4.11: Step7 - "Assign PROFIBUS Address..."
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e The PROFIBUS address set here is assigned in the hardware
configurator (see section 5.3.1).
(]
l/ e |If the PROFIBUS is terminated on both sides, the PROFIBUS
= address can be assigned via a programming adapter (USB to
PROFIBUS). No control is required for this.
zeigt die aktuelle
/ PROFIBUS-Adresse
"$8% PROFIBUS-Adresse vergeben / R |
Akhuelle PROFIEUS-Adresse: | / v|
Neue PROFIBUSAdiesse: | ] gewiinschte PROFIBUS-Adresse
eingeben
oK Ubemehmen | Abbrechen | Hiffe

Figure 4.12: Step7 - Assign PROFIBUS address
4.5.2 Termination

The encoder does not provide an internally adjustable termination. If the encoder is the
last PROFIBUS station, you must perform an external termination. The exemplary
external termination (see Figure 4.13) is carried out by connecting this termination to
the continuing PROFIBUS bus "OUT" (line connection B) (see section 4.5.3.1).

Figure 4.13: External PROFIBUS termination

e Suitable accessories can be found on our

website:
www.wachendorff-automation.com

fiirs-
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4.5.3 Connecting the signal and supply lines

4.5.3.1 DB4 -2x M12, 1x M8

e The pin assignment for the DB4 variant can be found in
Table 3.4.

s

A 4-pole M8x1 socket with A coding is required for the supply line. Pin 1 has +UB (see
encoder label) and pin 3 and 4 have GND. Shielding should rest on the union nut.

For the incoming PROFIBUS, a PROFIBUS cable with a 4-pin M12 socket with B
coding is connected. The A signal is on pin 2 and the B signal on pin 4. Pin 1 and 2
are not assigned.

The continuing PROFIBUS is connected with a PROFIBUS cable with a 5-pin M12
connector with B coding. Pin 2 contains the A signal and pin 4 the B signal.

If the rotary encoder is connected as the last PROFIBUS station, an M12 PROFIBUS
termination can be connected to this connection (BUS-OUT) (see Figure 4.13). The
required galvanic isolated 5 V voltage (signal designation: 5V DP) is applied to pin 1.
The corresponding ground GND DP is on pin 3.

Versorgung

BUS-OUT
M12x1- Buchse/"_\’\ M8x1-Stecker
Codlerung

B- Codterun@
8\\\

EUS
M12x1-Stecker
B-Codierung

Figure 4.14: DB4 connections - 2x M12, 1x M8
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4.5.3.2 SD9/SE9 - D-Sub

e The pin assignment for the SD9/SE9 variant can be found in
Table 3.5.

=

Connect a 9-pin PROFIBUS D-Sub plug to the D-Sub socket. These are available in
various versions on the market (e.g. as diagnostic plugs, with or without bus
termination, etc.).
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5 Project planning

5.1 General information

The following examples are based on the program "STEP 7" (version 5.5). If not
already available, you need the corresponding hardware, a DPM1 master, DPM2
master, DP slave (WDGA encoder with PROFIBUS) and the corresponding GSD file
(see section 3.10).

5.2 Installing the GSD file

The GSD file of the WDGA encoder with PROFIBUS is installed in the hardware
configurator "HW Config" (see Figure 5.1). Further information on the GSD file can be
found in section 3.10.

The GSD file for class 4 can be found on our website: Download - GSD file - Close the
opened hardware projects.

At "Extras" -> "Install GSD-files..." Select your corresponding storage location.

GSD file "Install".

ﬁ HV Konfig: Hardweare konfigunensn:
Station  Fielsvstern  Arsicht  Betras  Hilfe

O e Ry e || e e I B 3% w2

G500 aleien sl slimrsry [ sas e Werzmicheis

|=\PROGRAM FILEE\SIEMENS\STEPTATTHE Dinekeuchen . I

Datei | énizgebesiand | Version | Spiachen |
WOGADDZged  — - Defal

e e

WDGADERF.GSD fir
Klasse 2 wihlen

OGS Prolibas Class2 |dent DEBT. Encoder profile 1.1 Clezs2 [DFVO only|

Irtebemen | Frolckalanzioen| &l aumachien Alle sitlen

Schielen

Figure 5.1: GSD file - STEP 7

Then update the "Hardware Catalogue”.
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e In the "Hardware Catalogue" at "PROFIBUS-DP", "Other field
devices", "Encoder", "Wachendorff Automation”, "WDGA
PROFIBUS ClassX" (X = 2 or 4), the WDGA encoder appears
(see Figure 5.2).

e There appear the "WDGA PROFIBUS ClassX" modules
(X=2or4).

s

e Modules according to the configuration data of class 4 (see
Table 6.1) can be selected here.

B il Ky - [Flenn X Ksrfigarasiond) - el
Seatior  Bewboten Embigen  Iwmyten Amcht Sxhe Forstr Hio

=&k

OEi-0 & & L =l
| P
Bt [fnrded
= || B FHOREIEEH
%23 brsis woek i Sisbinen
o Ak
nm
o
e
0
Stations-Fenster e
] o2
Shackalyz | Bsasicienng
F 1
Staticnssigenschaften £ enster

et TE B Ervoocis ol 11 Danz DRV Lo

Figure 5.2: Hardware Configurator - STEP 7
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5.3 Integration of the WDGA

If not already available, configure a DPM1 master in the hardware configurator.
In Figure 5.3 different areas of the "HW Configurator" are marked.

At "Hardware Catalog" click on the "WDGA PROFIBUS ClassX" module (X = 2 or 4)
and drag it into the "Station Window" to the fieldbus (here: "PROFIBUS(1): DP master
system(1)").

Then click once on the "WDGA icon". The assembly is displayed in the Station
Properties window.

Drag your desired "WDGA PROFIBUS ClassX" module (X = 2 or 4) from the "Hardware
Catalog" into the "Station Properties Window" to "Slot 1".

W P orfg - IMATEC 300 Bortions [Fomfrguration] - Civasd] == |
W S Bewberen Bafigen Zekymen Mk Bous Rl Hite
iy T il O E e

At
il =
i = ml R
4 e
J
: ' ]
£ oPM1 : Er il DAL
7 ] -] ERCOTER
: = i
: G ET 00 Hardwate Katalog
3 WOGA | een -0 ET 20aca
= o ET 2ms
i ET 00
B ET 200
AHED ET 20
] ET 0w
w0 T o
L i B ET 300
msckpiyz | ] DPEeww g Bteinams /3 aechong Excesw | Sesdowie | Fommerdy | W jf:xJ
(i e Tk pasikn aamat spanct ] Pt
] CERT
51 P
i HE
B Hilskcoporarder
nl.:,:D 4=

Statipneeige nechafen-Ferster

Figure 5.3: HW configuration - STEP 7
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5.3.1 Communicating the slave address

The slave address previously set in the WDGA (with bus cover: see section 4.4.2;
without bus cover: see section 4.5.1) must be communicated in the hardware
configuration (see Figure 5.4).

Double click on the "WDGA-Icon".

Under "General", "PROFIBUS. . . "Enter the corresponding slave address in the
"Parameters" field.

Select your configured PROFIBUS in the "Subnet" and confirm with "OK".

4 e If you have a WDGA encoder with bus cover, make sure that
l/ the display of the rotary coding switches is consistent with the
= display in the "Station window".
W] AW Forily - [SPAATEC 0001 (Rorfigaraion] — 0P Te] o W B
".‘xr\n Heabrerten  Ewdligen  Jeispsten  Argacht  Extrs  Fenster  Hille - ,I

OEFs-8 B3 0e ded HE (8w
IR =L

. = FROABUG): DR i} . =]
7 'cm ] et i
= a8 F
= | prest -
2z l% Frefl. [Suandad =
24 ) = B E PROFELEOF
E] — FH_D b in progskiieds Sl onen
4 : TR L | O DRt Dby
[] cagiin RN ] NP
E 1) DPAG
5 L] DFFerlink
[] =/ EMCODER
[] = ET 2008
[ Eganchatten - Co-Siwm z
Hgeren | Pamneieen |
Bwsgrums
Bazialrsmar: G50l {Typclabui: WKGADEST G0
Fowde Encoder
P Sarve- Trge WIDGA Profibum DFT
Bamshmings |NN‘-H’&JW~': ich a d '"PROFIBLUS..."
AidreasE K
L] Dagramacrezm L FLABLS. I
M| ) 0 ok DFV) F- Mt aesten (1) prian
Glmckplatz Il [P§=nrung Ferimlrumme  Farey SYNC/FAEEZE-FShigheden
1 | s Ut pooion v pa -
F i I v inpemctitarectung
Formenis:
A Sgenuceatinn - [FOFILL Schnitsele WA Iy ]
= Vergabe der
‘ Hgemen PROFIBLUS-A drazen
Adama E
aK
Cbarrsgungromchevindghat: 192 kbtrn
Subraic
Epenucranan.. |
Lisiote |
| X
O bk chan Hifa
Dribcicen 5 FL, um Hilfe 2u erhafbsn, ’ y And

Figure 5.4: Address assignment - "HW configuration" STEP 7
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5.3.2 Setting I/O addresses

The 1/0 addresses are the S7 addresses under which the encoder is addressed in the
controller. The controller uses these to access the input and output data of the encoder.

The 1/0O addresses are assigned via the "Properties-DP-Slave" window
(see Figure 5.5).

Double click on the line of the attached "WDGA Module" in the "Station Properties
Window".

Enter the desired I/O address in the "Properties - DP Slave" window and confirm
with "OK".

Identical addresses are permitted for the I/O addresses.

B HW Karhig - [SIMATIC 30001] [Forfigoration] — DPYD Tet] =&
O Sation Bewbeien Einfigen Ziekyaem Aesicht Exs  Fenser  HiFe
DEs-® & &8k L s =
1 - olxl
SR _ >
: - FROFEUS]TL :\PuuamTraml_ =| | Sucken "_'1&‘]
3 CPUIT3C2 OF LT =
z = F J e E-oi Siendad |
22 DNIET0E m % F ET 2100 .
@ O BT
;” S b U E, ﬁg:“ HardwarsKatalog
4 HEE CF 3431 - =] ET 2006F
3 ET 0L
= () ET 21
& 3 ET 200
& {1 ET AR
| Bgencsafien - DP-slave 3
W e
L [T T price
GERETE
ke
[T
ey
] a,n,--
= g W34 Profb.s OPWD
oK Scbmetan Hifa Urivanzsbnacd
| — 12t pastion, no preast
b 1 i 17hi partiory, v poast
1Bk pakiary no praast
1Ebet: pastiar, v praast
Swatiense penichalten-Fenster 1zh prstion, R sl detug
50 Gabistie
£ Fompatbls FROFIELS.DF Sk
FROFIELS.Fa
iS¢ PROFIHET 11
i ] SeaTiCIm
i @] SMASTIC 40
I i SIAATICPC Baved Conbol Z0X400
-8 SMATICPC Siadion
&

Doz bizkt ke picht neaen denzelben Tro puzactawscht werden.

Figure 5.5: 1/0 addresses - STEP 7

e Depending on the controller type, there may be restrictions for
the permissible value range of the I/O addresses that do not
directly lead to error messages. If the access to the data is not
possible via the addresses Exxx or Axxx, but only via PExxx
and PAxxx, too high values may have been entered here.
Avoid overlapping with other slaves!

s
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5.3.3 Parameterization - Class 4

Via the "Properties - DP Slave" window the parameterization can be carried out (see
Figure 5.6).

Click on the parameters to carry out your parameterization:

"code sequence" - change of the direction of rotation (see section 6.3.1).
"class 4 functionality” - Activation of class 4 functionalities (see section 6.3.2).
"Gl _XIST1 preset control* - Effect of the preset on the position value in
G1 XIST1 (see section 6.3.3).

"scaling function control" - Activation of scaling (see section 6.3.4).

"Alarm channel control" - If "Alarm channel control” is deactivated, only the 6
byte long standard diagnosis is output via the diagnosis (only has an effect in
compatibility mode, see section 6.3.5).

"Compatibility mode" - compatibility with the older encoder profile version 3.1
(see section 6.3.6).

"Measuring units per revolution" - Enter ST resolution (see section 6.3.7).
"total measuring range" - Enter the total resolution (see section 6.3.8).
"Maximum master sign-Of-life failures" - This parameter sets the upper limit of
the isochronous mode error counter to 10 times the value (only has an effect in
compatibility mode, see section 6.3.9).

"Speed measuring unit" - Define the unit of the speed value (see section 6.3.10).
"64 bit MUPR (lower half)" - 0-31 bit part of the ST resolution; always the same
MUPR (see section 6.3.7).

"64-bit MUPR (upper half)" - 32-64-bit part of the ST resolution; Always O (see
section 6.3.7).

"64Bit-TMR (lower half)" - 0-31 bit part of the total resolution (see section 6.3.8).
"64Bit-TMR (upper half)" - 32-64 bit part of the total resolution (see section
6.3.8).
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Figure 5.6: Parameterization - STEP 7
. e Once the hardware configuration has been completed, it can
l/ be translated and loaded into the target system (DPML1).
= e Make sure that you have also translated and not only saved.

5.3.4 Set diagnostic address

To evaluate diagnostic messages from the encoder, a diagnostic address must be
assigned (see Figure 5.7).

Enter the diagnostic address in the "Properties - DP Slave" window.
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Figure 5.7: Diagnostic addresses - STEP 7
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e The diagnostic address can be located in the entire peripheral
area of the controller.

e The diagnostic address does not occupy an I/O address.

s

e The assignment of the diagnostic address is only necessary if
the diagnostic functions are used.

¢ Reading the diagnosis see section 5.8.

5.4 Creating the Symbol Table

Create your symbol table or complete your existing one if necessary.

Open the symbol table as shown in Figure 5.8.

.’-; SIMATIC Manager - [01_Klasse 2 -- C\Program Files\ SIEMENZ\StepT\37Proj\01_Kles:]
% Datei  Bearbeten Einfogen Zielsystern  Ansicht  Extras  Fenster  Hilfe

0| 29 9 95| tp - EE|EE < Kein Filter > | = BB w2
Evﬁ In <Suppart-Projettes Objghtnams Syribolizcher N ame | Typ | Eli:iﬂsl Autar | Andemngedatim
=8P 1_Klasse 2 B1i0uslen Ouslordner T4 D013 1 HE7-AT
= e Baustarordner offine 1802201417083
= ) Symbole Symbakanelle 8363 18.02 2014 11:0352
[£-{) S7Fmgramm
Pz
Ausschneiden Chil+X
Kopisren Ctl+C
Eirfigen Ctrl+V
Lazchen Del
Meues Objekt einflgen 4 Quellordner
Zielgystem b Bausteinordner offline
Ablaufeigenschaften.. AWL-Cuelle
Objekteigenschaften.. Alt+Return QOrganisationshaustein
Spezelle Objekteigenschaften 4 Funktionsbaustein
Funkticn
Datenbaustein
Datentyp

Variablertabelle
Texthibliotheksordner
Anwender-Textbibliothek

Symboltebelle
Externe Quelle...

Figure 5.8: Opening the symbol table - STEP 7

Enter your own symbol name under "Symbol".

Enter your specified I/0 address range under "Address". Make sure that you select the
word sizes according to the sizes of the words to be addressed (e.g. 32-bit position
value see PROFIBUS manual or Fehler! Verweisquelle konnte nicht gefunden
werden.). See example in Figure 5.9.
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.‘y SIMATIC Manager - [11_Klasse 2 -- CA\Program Filest SIEMENS Step?\STProf\01_Klass]

o |[F@ =]
B Datei Bearbeiten  Einfigen Zielsystern  Ansicht  Bdras  Fenster  Hilfe [=][=][=]
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= _E-g: %) Symbel Editor - [S7-Programmi2] (Symbole] -- 01_Klasse ZSIMATIC 01 CPU 313C-2 DF) [r=r]-=
=8| B Tabelle Bestheiten  Einfugen  Ansicht  Edras  Fenster  Hiffe _ [ ]
Bl @l | 2| 4 B@ | o o | [Ale Symoce B
States | Symbol ¢ Zdrasse Datertyp | [
1 Fosion_Valus B0 0 |DWORD | i2.8nPoston
R HIE: Freset_vaks AD 0 |CWDAD | 328iPresst
3 Speed_vale B q CWORD | 328i-Spe=d
El St Fresst A 07 |BOOL | Set-Preset- B [acivale] Presel-Uode
5
Diritcken Sie F1, um Hilfz zu erhaken. T NuR A
| il ]+
Dricien Sie F1, um Hilfe zu erhalten. [TCPAP -> ASD{ AXESTT28 USB2 t...

Figure 5.9: Create symbol table - STEP 7

5.5 Position & Speed

e Details on the position value class 4: see section 6.4.4 or 6.4.6.

s

Observe position and speed:

Open the variable table (as shown in Figure 5.10).
Enter your symbol names under "Symbol".

Select the desired "display format".

At "Status value” the current values appear (e.g. position and speed), which you can
observe with the "glasses icon".
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e

&0 Var- [VATIL -- @01_Klasse 2\SIMATIC 300(1)\CPU 313C-2 DP\S7-Programm(2) ONLINE] [ o] & |
23 Tabelle Bearbeiten Einfigen Zielsystem Vanable Ansicht Extras Fenster Hilfe

| Dlwla) 8] s lnlelo|| x| [F s 2| ol o @bl o

- =]

LI‘I Operandl Symbol I AnzeigefnrrmatJ Statuswert Steuerwert

1 ED 0 |“Postion_Value® [BIN [ 2#0000_0000_0000_0011_1111_0111_0110_1111

2| (D ¢ cspeedvebes BN 2#0000 0000 00000000 0000 0000 00000000
3 ]

4 10 b
01_Klasse 2\SIMATIC 300(1)\...\57-Programmi(2) | > RN Abs < 5.2 y

Figure 5.10: Variable table - STEP 7
Load position and velocity into a control program:
Open your control program ("LAD/SAWL/FUP" window).

Load with "L" the position/speed with the symbol name assigned by you and transfer it
with "T" into a marker selected by you.

See the example in the Figure 5.11.

HiE KOP/AWL/FUP - [OB1 -- 01_Klasse 2\SIMATIC 300(1)\CPU 313C-2 DP] = |[=]
o Datei Bearbeiten Einfogen Zielsystern Test Ansicht  Extras  Fenster  Hilfe mmm
D@e-W(S| ¢ Bl o |t a2 | <! OB 0 0L -]k

T Inhalt wvon: "Umgebung\Schnittstelle’
T-4F Schnittatelle [Hane R
t”ﬂ Meues Netzwerk -4 raMe 2 |TENR
H-£H FB Bausteine = i
-2 FC Bausteine "
a SFB Bausteine OBl : "Main Program Sweep (Cycle|™ |:|
ﬂ SFC Baustzine [Eommentar:
. filll Multiinstanzen
- Bibliotheken Matzwark 1 : Lozd tha Dosition-Ualua
[The Position—Value will be cyclic loaded from the Encoder and transmit into the
rariable MDEO
L "Position_WValue™ EDO —— 3Z-Bit-PFecsition
T MD s0
m: Lozd the Speed-Value
Tha Spead-Value will be cyelic loaded from the Encoder and transmit imso the
[variable MDS4
L "Speed Value™ ED4 -- zz-Bir-Speed
%, T MD 54
[ Programm K= Aumnfsr | -
z
o
4: Operandeninfo
Drdcken Sie FL, um Hilfe zu eralten. 2 [offline Abs <52 | Einfg [And Yy

Figure 5.11: Loading values into a control program - STEP 7
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5.6 Set preset value - Class 4

To set a preset, you first need the S7 example. The preset routine is performed within
the FC2. Several steps are required to set the preset value:

Step one:
Open the variable table "VAT_Control" (see Figure 5.12).

Set the control value of "STW2_ENC" to the hex value 0400 ("STW2_ENC" - bit 10).
The encoder is now in "Control by PLC" mode (see Table 6.9 or section 6.4.9.1).

Use the "control variable" button to control the value.

e Valid value range for the preset: TMR-1.

e The value of G1_XIST1 and G1_XIST2 must be identical,
otherwise there is an error (see section 5.7).

fiirs-

& -

ﬁ Nar - VAT _control EI @

Tabellz Bearbeiten Enfigen Zielsystemn Variable Ansicht Extras  Fenster  Hilfe

w1 D|E & #|mlela|-]| x| 8| x| el 64| w ﬁ

-

E3 VAT_control -- Quick $\IMATIC 300(1)NCPU 313C-2 DP\Parameter demo ON....| = || = |[=23]
_ﬁ Uperanl:l| Symbol | Anzeige1urrnat| Statuswert Steuerwert |
1 MW 35 | "G1_STW HEX © O WiEB#0000 W1 620000 =
> ; e - T
3 DW#E#00000000 | DW#1E400000000 |
4 |
P "
& VAT view -- ®Quick 4,SIMATIC 300(1\CPU 313C-2 DP\Parameter demo ONLL. [ = |[ = |[ & |
Q Operand | Symbol Anzeigeformal] Statuswert Steverwer
B ITEAE WE16£2000
R e
a | iwo "Pesitonvalus™ DAY#16#00000650
4 § DY BRO0000650
=
6
7
2
9
13 ......................
Quick 4SIMATIC 300(L)%...\Parameter dermo 0 [RURT sy -

Figure 5.12: Variable table "VAT_Control" - "STW2_ENC" = 400

© Wachendorff Automation GmbH & Co. KG 42



Technical Manual 5 - Project planning (M| WACHENDORFF

WDGA with Profibus Interface Automation GmbH & Go. KG

Step two:

Enter the desired preset value for the control value with the symbol name
"newPresetValue" (Figure 5.13).

- Use the "control variable" button to control the value.

Tabelle Bearbeiten Einfigen Zielsystem Variable Ansicht Extraz  Fenster Hilfe

| DlelE] 8| %|Ble]o| | X| [ &) W)

Operand | Symbol

Quick 4\SIMATIC 300(1)\...\Parameter demo Sym>

Figure 5.13: Table of variables "VAT_Control" - "newPresetValue"

o
G ¢ With the "Observe" button you can observe the changing status
values.
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Step three:

Set the control value of "Gl STW" to the hex value: 1000
(see Figure 5.14).

Meaning of hex value: 1000 (set bit 12 to "1") see Table 6.7.

Use the "control variable" button to control the value.

- ]

ﬁ Nar - VAT_control E@

Tabelle Bearbeiten Einflgen Zielsystem Vanable Ansicht Extras Fenster Hilfe

#| Dl || & &[ml@]o]-]| X ?|| vlar | 4] oo

¥2 VAT_control -- @Quick #\SIMATIC 300(1)\CPU 313C-2 DP\Parameter demo O... E-@
| & Operand | Symbol | Anzeigeformat | Statuswert Steverwert

1 ' HEX  W#16#1000 Wi16#1000

2 HEX  W#16#£0400  W#16#0400

3 " HEX ~ DW#16#00000555 mwe#uuuuusss

5 _

'3 R

K8 VAT view -- @Quick 4\SIMATIC 300(1)\CPU 313C-2 DP\Parameter demo ONLL.. [ = || @ |[ &3 |
j Operand | Symbol | Anzeigeformaf Statuswert Steuerwerf

1| ww 32 G1_zsw - HEX W#16#3000

2| MW 38 "ZSW2_ENC HEX  W#16#0200 .

3| osmnnvalue - HEX . DW#16#00000555

4] MD 20 "Slngleturn - HEX . DW#16#00000555

s| mD 24 “Tums’ . HEX DW#16#00000000

6| | "G1XIST2" HEX _ Dmmmooosss _

7 “speed” - HEX nmmooooooon

) - "G1_STW" - HEX wnemm '

8| "STW2_ENC" - HEX

10|

Quick #\SIMATIC 300(1)\...\Parameter demo @ RUNY Sym> 7
Figure 5.14: Variable table "VAT_Control" - "G1_STW" = 1000
Step four:

Step 3 changes the status value in the variable table "VAT_View" (see Figure 5.14)
from hex value: 2000 to hex value: 3000.

Meaning of hex value: 3000 (bits 12 and 13 set to "1") see Table 6.8.
Step five:
Set the control value of "G1_STW" to the hex value: 0000 (see Figure 5.13).

This changes the status value in the variable table "VAT_ View"
(see Figure 5.13) from hex value: 3000 back to hex value: 2000
(bit 13 set to "1").
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5.7 Error management

e |Ifthe value of G1_XIST1 is not equal to the value of G1_XIST2,
an error has occurred.

e The status value in the variable table "VAT_View" (see Figure
5.15) changes from hex value: 2000 to hex value: 9000 (bits 15
and 12 set to "1"). Meaning see Table 6.8.

il =-

e For further details see section 6.4.5.1.

e Note the valid value range of: TMR-1.

If there is an error (see Figure 5.15), it must be acknowledged.

Tabelle Bearbeiten Einfiugen Zielsystem Variable Ansicht Bdras Fenster Hilfe

_I_I_I_I_I $|®l@|olc| X| |55 8| 8| far | 844 wl|

ﬂ Operand | Symbol Anzeigeformat | Statuswert Steverwert
0 MW 36 | "G1_STW" HEX VW#1681000 VW#16#1000
. T EI:STU'-‘:«;_':EHE“' .......... | e 150400 T ]
3 MD 8 @ “newPresefValue™ | HEX - DW#16200500000 DWﬁEﬂUSDDUﬂﬂ
4 :

B8 VAT view -- @Quick 4\SIMATIC 300(1)\CPU 313C-2 DP\Parameter demo ONLL. | = || @ || £2 |

] operand | symbol | Anzeigeformaf Statuswert Steuerwer]
1| MW 32 "G1_zsw- HEX WE16#9000
2| ww 38 "Zsw2_ENncC HEX W#16#0200
e e e
4| |MD 20 | “Singleturn® HEX DW#16#00000555
[ s s
Wt o e R
T MD 0 : "speed” HEX DWHE16#00000000
R e ittt R
9| uw 34 "STW2_ENC" HEX Wi#16#0400
10

Quick 4\SIMATIC 300(1)\...\Parameter demo . <D RN Sym>

Figure 5.15: Variable table "VAT_View" - Error code in G1_XIST2
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Set the control value of "G1_STW" to the hex value: 8000 (see Figure 5.16). Repeat
this procedure until all errors have been confirmed.

Meaning of hex value: 8000 (set bit 15 to "1") see Table 6.7.
Finally, set the control value of "G1_STW" back to the hex value: 0000.

@ o

ﬁ Nar - VAT _control |i| |i| @l

Tabell: Bearbeiten Enfiigen Zielsystern  Variable Ansicht  Edtras  Fenster  Hilfe

| Dlw|d| & &|8|efo|] x| [F 8] K| S| &4 wl

EQ YAT_control -- @Quick #,5IVIATIC 300(1)\CPU 313C-2 DP\Parameter demo 0. | = || = |3
ﬂ Uperanl:l| Symbol | Anzeig&iurrnat| Statuswert Steuerwert
1 ww 35 esTwe FHEX © WHEIGKB000 Wi 623000 :
W .~ T
al WD 2 i B DW#16400500000 ]  DW#18#00500000
-
- N
B VAT view -- ®@Quick 45IMATIC 300(1\CPU 313C-2 DP\Parameter demo ONLL. [ = |[ = |[ & |
Q Operand | Symbol Anzeigeformal] Statuswert Steverwert
1 MW 32 "G1_ZSW" _ V162300
3 DR 600000554
4 De 1 5300000554
5 DV 600000000
6 © DV#1B#00000554
7 i DWi#16#00000000
- R
g V1640400
10
Quick 45SIMATIC 3001 NPararmeter derno @ .N Sym =
Figure 5.16: Variable table "VAT_View" - error in G1_XIST2 acknowledged
e In the variable table VAT_View, "Positonvalue" (G1_XIST1)
and "G1_XIST2" are the same again. The errors were
4 acknowledged.
l/ e This changes the status value in the variable table "VAT_View"
= (see Figure 5.13) from hex value: 9000 to hex value: 2800 (bits
- 13 and 11 set to "1").
Meaning see Table 6.8
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5.8 Reading the diagnosis

As a rule, the DP master retrieves the diagnosis automatically without any
programming being necessary. However, the processing and logging of errors must

be done in the control program. If this is not done, the controller may automatically
switch to a safe state.

e Itis not recommended to simply discard the diagnostic data to
avoid stopping the control. If necessary, measures must be
é taken to ensure the safe operation of a system.

e Ensure that your diagnostic evaluation is carried out so that the
validity of the values is guaranteed.

e Set diagnostic address see section 5.3.4.

e Further details on diagnostics within the control program can
be found in the example programs (see section 5.9).

s

e Further information:
o General diagnostics: see section 7.10
o Diagnosis class 4: see section 6.5

5.9 S7 sample program

e S7 sample programs can be downloaded from our website:
www.wachendorff-automation.com

fiirs-
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6 Encoders - Class 4

6.1 General information

Encoder profile 4.1 describes encoder classes 3 and 4. Like class 1, class 3 contains
only the basic functionality required for an encoder. Class 4 functions are optional in a
Class 3 device, whereas a Class 4 encoder must support all Class 4 functions.

The encoder profile 4.1 is based on the drive profile PROFIdrive 4.1. The relevant
encoder functions from PROFIdrive were incorporated into the encoder profile almost
unchanged, so that extensive compatibility was achieved. Since PROFIdrive was
designed for compatibility with PROFINET, porting the control software from
PROFIBUS-DP to PROFINET is made easier.

e The encoder profile 4.1 uses DP-VO as well as DP-V1 and
DPV2 functions.

s

6.2 Configuration

The corresponding configuration data for a class 4 encoder can be found in Table 6.1.

designhation telegram significance

Telegram 81 81 Input data (6 words):

Slave sign of life, preset + sensor parking, 32-bit position,
32-bit position or error code Output data (2 words):
Master sign of life, preset + sensor parking

Telegram 82 82 Input data (7 words):

81 + 16-bit speed

Output data (2 words):

Master sign of life, preset + sensor parking

Telegram 83 83 Input data (8 words):

81 + 32-bit speed

Output data (2 words):

Master sign of life, preset + sensor parking

Telegram 84 84 Input data (10 words):

Slave sign of life, preset + sensor parking, 64-bit position,
32-bit position or error code, 32-bit speed

Output data (2 words):

Master sign of life, preset + sensor parking

Telegram 59000 59000 Input data (7 words):
(81 with debug) 81 + Debug
Output data (3 words):

Master Life Sign, Preset + Sensor parking Debug

Table 6.1: Configuration data
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e WDGA encoders support all 5 configurations

s

6.2.1 Telegram structures

The telegram structures that can be used for the configuration of the class 4 encoder
are shown in Table 6.2.

. e For the meaning of the control and status words see section
l/ 6.4.
- e The configuration telegrams are reflected in the "HW Config"
= window of STEP7 (see section 5.3).
. Datenwort
Nr. Dir.
1 | 2 | 3 | 4 | s | 6 | 7| 8 | o | 10
sTw2_| G1_
" SPS->ENC| "L\ 7| st
zswz_| G1_
ENC->SPS|“20 = | o G1_XIST1 G1_XIST2
sTw2_| Gi_
0 SPS->ENC| "L\ 7| sTw
zsw2_| G1_
ENC->SPS| "2 = | o G1_XIST1 G1_XIST2  |NIST_A
sTwz_| G1_
o SPS->ENC| "L\ 7| o1
zsw2_| G1_
ENC->SPS| "2 7| o G1_XIST1 G1_XIST2 NIST_B
sTw2_ | G1_
o SPS->ENC| "L\ 7| st
zsw2_| G1_
ENC->SPS|“20 = | o G1_XIST3 G1_XIST2 NIST_B
G1_XIST
SPS ->ENC -
860 PRESET_A
ENC->SPS| G1_XIST1 NIST_B
STw2_| G1_ [DEBUG
SPS ->ENC - ~
ENC->SPS|“20 = | o G1_XIST1 GLXST2 |7 o
Table 6.2: Telegram structure 81-84 and 59000
e Standard telegrams (81-84) from the PROFIdrive profile (see
. section 7.15.2).
l/ e Device manufacturer specific telegram (59000). See
=_ PROFIdrive profile under section 7.15.2).
= e The debug control word is additionally implemented here (see
Section 7.16).
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6.2.2 Signal list

The following Table 6.5 shows an overview of the control and status words. Refer to
the following sections under 6.4 detalils.

abbreviation significance data Length [bit]

Gl STW control word initial data 16
Sensor 1 control word

STW2_ENC master vital signs initial data 16
Encoder Control word 2

Gl ZSW status word input data 16
Sensor 1 status word

Gl XIST1 32-bit position value input data 32
Sensor 1 position actual value 1

Gl _XIST2 32-bit position value or error code input data 32
Sensor 1 position actual value 2

G1 XIST3 64-bit position value input data 64
Sensor 1 position actual value 3

NIST_A 16-bit speed input data 16
Speed actual Value A

NIST_B 32-bit speed input data 32
Speed actual Value B

ZWS2_ENC slave life signs input data 16
Encoder Status word 2

Table 6.3: Signal List - Overview

6.3 Parameterisation

Since the order of the parameter blocks can be selected arbitrarily, the octet number
also depends on the order. To determine the actual octet number of a parameter, add
the corresponding offset. For example 11, if this block directly follows the DP-V1
parameters. The individual parameters are explained below.

Table 6.6 and Table 6.7 show the parameter block for the encoder parameters.

parameter data type octet range of values
block Iength Unsigned 8 1 2l or41
block type Unsigned 8 2 always 129
slot Unsigned 8 3 always 2
Reserved 4 always 0
Class 4 functionality bit 5/bit1 Enabled
disabled
G1_XIST1 Preset control bit 5/bit2 Enabled
disabled
Scaling function control bit 5/ bit 3 Enabled
disabled
Alarm channel control bit 5/ bit4 Enabled
disabled
Compatibility mode bit 5/bit5 Enabled
disabled

Table 6.4: Parameter block for encoder parameters - Part 1
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parameter data type octet range of values

Reserved 5/bit5 | 0

Measuring units per revolution Unsigned 32 6-9 2 ... 214 for rotary encoders
with 14 bit physical
resolution

Total measuring range Unsigned 32 10-13 Multiturn: 2 ... 232 - 1
Singleturn: always the same
MUPR

Maximum Master Sign-Of-Life Unsigned 8 14 1...255

failures

Speed measuring unit Unsigned 8 15 Steps /s
Steps/100 ms
Steps/10 ms
RPM

Reserved 16-21 | alwaysO

Measuring units per revolution | Unsigned 32 22 - 25 | Always 0 (for encoders with

64Bit (upper half) a physical resolution of less
than 32 bits)

Measuring units per revolution | Unsigned 32 26 —-29 Always the same MUPR (for

64Bit (lower half) encoders with a physical
resolution of less than 32
bits)

Total measuring range Unsigned 32 30-33 Multiturn: 2 ... 232 - 1

64Bit (upper half) Singleturn: always 0

Total measuring range Unsigned 32 34 - 37 Multiturn: 2 ... 232 - 1

64Bit (lower half) Singleturn: always the same
MUPR

Reserved 38—-41 | alwaysO

Table 6.5: Parameter block for encoder parameters - Part 2

6.3.1 Code sequence

The direction of rotation of the encoder shaft (facing the shaft), where the position value
increases, can be set clockwise (CW) or counter clockwise (CCW).

e The class 4 functions must be switched on, otherwise this
parameter has no function. Thus the positive direction of
rotation would always be clockwise.

e The positive direction of rotation always applies when looking
at the encoder shaft.

s

6.3.2 Class 4 functionality

Class 4 functions can be turned on or off. If class 4 functions are disabled, no preset
can be performed. The positive counting direction is clockwise and the scaling
corresponds to the standard setting according to the encoder designation.
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6.3.3 G1_XIST1 preset control

If the class 4 functions are active, the preset affects the position values in G1_XIST2
and G1_XIST3. The effect on the position value in G1_XIST1 can be switched on or
off separately by this parameter.

6.3.4 Scaling function control

If the class 4 functions are switched on, the scaling function can be switched on and
off. If class 4 functions are deactivated, the scaling always remains inactive. When
scaling is deactivated, the standard scaling according to the encoder designation
applies.

6.3.5 Alarm channel control

This parameter only has a function in Compatibility mode. If the "Alarm channel control”
is deactivated, only the 6 byte long standard diagnosis is output via the diagnosis in
order to reduce the bus load. Without compatibility mode, the full diagnosis is always
output.

6.3.6 Compatibility mode

The compatibility mode can be switched on or off, which ensures compatibility with the
older encoder profile version 3.1. The corresponding functionalities can be found in
Table 6.6.

Function Compatibility Compatibility from

Control by PLC Ignored The control words are

(STW2_ENC bit 10) only evaluated if the bit is
1.

Control requested Always 0 Always 1

(ZWS2_ENC bit 9)

Maximum Master The value can be changed | value can only be

Sign-Of-Life failures in the parameterization. changed in P925

Alarm channel control Can be deactivated Always active

P965 - Profile version 3.1 4.1

Table 6.6: Compatibility mode
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6.3.7 Measuring units per revolution

"Measuring units per revolution” determines the number of increments per revolution
of the encoder shaft. If the total measuring range has been set large enough, the rotary
encoder displays a position value increased by this value after 360. See also section
3.2.5.

The value must be greater than or equal to 2 and can be no greater than the physical
ST resolution of the encoder or 232 - 1.

If the value for TMRmax is to be set greater than 232 - 1, the parameter "64bit-MUPR"
must be used. For this the telegram 84 with the 64-bit position value must be selected
(see Table 6.1).

Since 64-bit values do not have to be supported by the project engineering tools, the
parameter in the GSD file was divided into two parts. The upper half part is calculated
from the integer division of the actually desired value by 232. The lower half part is the
remainder of the integer division. The parameterization is rejected if the 64-bit value
and the 32-bit value are not equal to zero and different, or if both values are equal to
zero.

e The maximum physical value for the ST resolution of the
encoder is 14 bits.

e See the example for the desired resolution in section Fehler!
Verweisquelle konnte nicht gefunden werden..

=

6.3.8 Total measuring range

The parameter "Total measuring range" determines the total measuring range of the
encoder. If the position value exceeds the total measuring range, counting starts again
from zero. See also section 3.2.5.

The value must be greater than or equal to 2 and can be a maximum of 232 - 1.

If the value for TMRmax is to be set greater than 232 - 1, the parameter "64Bit-TMR"
must be used. For this the telegram 84 with the 64-bit position value must be selected
(see Table 6.1).

Since 64-bit values do not have to be supported by the project engineering tools, the
parameter in the GSD file was divided into two parts. The upper half part is calculated
from the integer division of the actually desired value by 232, The lower half part is the
remainder of the integer division. The parameterization is rejected if the 64-bit value
and the 32-bit value are not equal to zero and different, or if both values are equal to
zero.

The default settings for the "Measuring units per revolution (MUPR)" and "Total
measuring range in measuring units (TMR)" are customer-specific (resolution
according to the order key; ST: 1 .. 14 bits; MT: 1 .. 39 hit).
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e For singleturn encoders, the total measuring range must be
equal to the number of increments per revolution.

e Scalable ST resolution < physical ST resolution

e The maximum physical value for the ST resolution of the
encoder is 14 bits.

e Scalable MT resolution < physical MT resolution

e The maximum physical value for the MT resolution of the
encoder is 39 bits.

e Class 4: TMRmax = 2%2 - 1 or 2% - 1 for 64-bit parameterization
(for MT: 39-bit resolution)

Wrs-

Default settings: MUPR =ST/TMR = ST x MT

e See the example for the desired resolution in section Fehler!
Verweisquelle konnte nicht gefunden werden..

iiFs-

6.3.9 Maximum Master Sign-Of-Life failures

The parameter "Maximum Master Sign-Of-Life failures” only works in compatibility
mode. If the compatibility mode is inactive, P925 can be used instead. The parameter
is used to set the upper limit of the isochronous mode error counter to 10 times this
value. See section 7.14.

6.3.10 Speed measuring unit

By means of the parameter "Speed measuring unit" the unit of the speed value can be
defined in NIST_A or NIST_B. The settings "Steps/xx" (xx = s, 10ms or 100ms) cause
the speed value to indicate the number of increments in the corresponding time
interval. "RPM" causes the speed value to indicate the number of revolutions per
minute.

e With the settings "Steps/s”, "Steps/10ms", "Steps/100ms" the
scaling of the speed value depends on the scaling of the
position value.

-
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6.4 Exchange of data

6.4.1 Telegram structure

The telegram structure is different depending on the configuration. See section 6.2.

6.42 G1_STW

The output data G1_STW are transmitted cyclically from the controller to the WDGA
encoder. The structure of G1_STW is shown in Table 6.7.

output data
10, 9 8 |7 65 4 3|2 1 0

=
(6)]
H
N
'_\
'_\

13 | 12

Relative preset mode

Ack sensor error
Activate parking
Req abs value
Req preset

0 0 0 0 0 0 0 0 0 0 0

Table 6.7: G1_STW - Output data

Bit "Ack sensor error":

Acknowledging a sensor error - If bit "1", the error code is acknowledged by G1_XIST2.

Bit "Activate parking":

Activate parking sensor - If the bit is "1", the "Parking sensor" function is activated
(suppression of error output).

Bit "Req abs value":

Request absolute value cyclically - If the bit is "1", the position is output in G1_XIST2.

Bit "Req preset":

Request Preset - By setting the bit to "1", the preset process is carried out. If "Preset
executed" is set, "Req preset" is to be deleted again.

Bit "Relative preset mode":

Relative preset mode - If the bit is "1", the preset is executed relatively. This adds the
"Preset value" as "Offset value" to the current "Position value".

If the bit is "0", the preset is executed absolutely. The "Position value" is set to the
"Preset value”.
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6.4.2.1 "Activate parking" - Park sensor

With the help of "Activate parking" of the control word (G1_STW - Bit 14) the DP master
can park the sensor. In this state, "Parking active" of the status word (G1_ZSW - Bit
14) is set. The position value is always invalid and the error handling of the encoder is
deactivated.

This function is used to replace the sensor during operation without interrupting the
fieldbus or causing errors.

e This function is intended for DP slaves that encapsulate the

fieldbus logic in the bus cover so that the sensor can be

separated from the bus cover without impairing bus

communication.

With WDGA encoders, the fieldbus logic is located in the

sensor housing.

e |If the bus cover is removed, the encoder no longer responds to
requests and the active termination no longer works. However,
the data lines A and B remain intact.

iirs-

6.4.2.2 "Relative preset mode" - Preset absolute/relative

After a reference run to a reference point, the DP master can set the scaled position
value of the encoder to a specific value. The preset function should only be executed
at standstill to ensure that the reference position matches the physical reference as
closely as possible. In addition to the classic absolute preset function, the Encoder
Profile 4.1 also contains a relative preset function that understands the preset value as
a signed number and adds it to the position value.

The mode of the preset function is determined with "Relative preset mode" of the
control word (G1_STW - Bit 11). To trigger the function, the DP master sets "Req
preset" (G1_STW - Bit 12). As soon as the rotary encoder sets "Preset executed" of
the status word (G1_ZSW -Bit 12), the DP master can delete "Req preset" of the control
word (G1_STW - Bit 12) again.

The encoder then deletes G1_STW - bit 12, which terminates the function. See
Figure 6.1.
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G1 ZSW - Bit 12
Preset executed

P65000 P P
Preset value Preset value S PN
P65001.8 ’-', ". ;‘Plua\.t‘av\a}ﬁb —Position
Offset value Old offset >< \ ! (Old offset + Preset value)
Position value Position g >< : ;: Position+Offset
o - ———— - - -'-'-'-'-'--'-""-'-'-'---'nl :‘ et \;'- S T -
“I:' function complete
Gl _STW -Bit 12 ;-'
Req preset
————— Absolttte preset----------mmmmoms oo

(relative offset)

Figure 6.1: Preset function mode - "Relative preset mode

The preset and offset values can be accessed with the acyclic parameters P65000 and

P65001.8.

The offset value cannot be written directly, since it is always calculated from the preset
value and the current position.

The 64-bit variants can be found under P65002 and P65003.1.

The 64-bit variant always has the same value as the 32-bit parameter, but has an

extended value range.

6.43 G1_ZSW

The input data G1_ZSW are transmitted cyclically from the WDGA encoder to the
controller. The structure of G1_ZSW is shown in Table 6.8.

input data
15| 14 |13 12|12 /10| 9 8 | 7 | 6 | 5|4 3| 2 10
©
Q2
(&)
o | |2
2133
. 2> 15 |
o | =5 | 0w | o | o
=8 |8 % | I
S lo g8 |3
5% 2 8% 5
S ' % 8|2 |2
w &k ja Wi glo|o0o/o0|l0|l0 0 0]|]0|0]oO0

Table 6.8: G1_ZSW - Input data
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Bit "Sensor error':

Sensor error - If the bitis "1", G1_XIST2 contains an error code instead of the position
value.

Bit "Parking active":

Parking sensor active - If bit "1", the "Parking sensor" function is active.

Bit "Transm abs value":

Transmit absolute value cyclically - If the bit is "1", the position value is output in
G1_XIST2.

Bit "Preset executed":

Preset executed - If the bit is "1", the preset process has taken place in the rotary
encoder. This bit inverts the "Req preset” of G1_STW and is then automatically reset.

Bit "Error ack-req detected":

Requirement of error acknowledgement detected - If the bit is "1", an error must be
acknowledged.

6.4.4 GI1_XIST1

e This value displays the position value as a 32-bit value.

s

The parameter "G1_XIST1 Preset Control" (see section 6.3.3) can be used to prevent
the preset function from affecting G1_XIST1.

6.45 G1_XIST2

e G1 XIST2 has a dual function and displays either the 32-bit
position value or an error code depending on "Transm abs
value" (G1_ZSW - Bit 13) and "Sensor error" (G1_ZSW - Bit
15).

s

For acknowledgement of errors, see section 6.4.3. For a TMR greater than 32 bits and
without error situation, this value and "Transm abs value" (G1_ZSW - Bit 13) are 0.
The preset function always affects the position value in G1_XIST2.
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6.4.5.1 G1_XIST2 - Error management

"Request absolute value" (G1_STW - Bit 13) is used to request the additional
transmission of the position value in G1_XIST2. This bit is ignored because the
encoder outputs the position permanently via this word, except in the event of an error.

An existing error is indicated by "Sensor error' (G1_ZSW - Bit 15). "Acknowledge
sensor error" (G1_STW - Bit 15) is used to acknowledge the error currently displayed
in G1_XIST2. In response to the request, the encoder sets "Error acknowledge request
detected" (G1_ZSW - Bit 11). The DP master can now delete the request in
"Acknowledge sensor error" (G1_STW - Bit 15) again.

The function is completed when the encoder deletes "Error acknowledge request
detected" (G1_ZSW - Bit 11). In the error-free case, the encoder also clears "Sensor
error" (G1_ZSW - bit 15), sets "Transmit absolute value" (G1_ZSW - bit 13) and
displays the position value again in G1_XIST2. See Figure 6.2.

crror

Gl ZSW —Bit 15

Sensor error ! B

Gl ZSW-Bit13 ~ —————— " .

Transm abs value 1 o

G1 ZSW — Bit 11 \ y -

Error ack-req detected ? B A

G1 XIST2 Position \3\/\ % Ertar code >< \ Position
y . 1 \

R S - _
function complete

G1 STW —Bit 15
Ack sensor error

Figure 6.2: State diagram G1-XIST2 error control - error-free case

If the error persists, nothing changes. If there are other errors, only the error code
changes (see Figure 6.3).
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error Another error
G1 ZSW — Bit 15 :
- RN .
Sensor error NN -
% ‘\
G1 ZSW —Bit 13 —_—
Transm abs value N 40
G1 ZSW - Bit 11 ‘
Error ack-req detected £ A
G1 XIST2 Position >< Error;r code Next“;rror code
Vo function complete
Gl _STW - Bit 15 N
=
Ack sensor error

Figure 6.3: State diagram G1_XIST2 error control - error case

e An absolute position value in G1_XIST2 is indicated by
"Transmit absolute value" (G1_ZSW - Bit 13).

e An error code in G1_XIST2 is indicated by "Sensor error"
(G1_ZSW - Bit 15).

e If "Sensor error* and "Transmit absolute value" are O,
G1_XIST2 contains no valid value.

e Sensor error" and "Transmit absolute value" are never set
simultaneously.

=

6.4.6 G1_XIST3

e This value displays the position value as a 64-bit value.

=

The preset function always affects this value.
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6.4.7 NIST_A & NIST B

=

NIST_A and NIST_B display the current speed as signed 16-

bit and 32-bit values, respectively.

If the shaft rotates in the positive direction, the speed value is also positive. The speed

unit can be set in the parameterization (see section 6.3.10).

6.4.8 Debug_STW & Debug_ZSW

See section 7.16.

6.4.9 STW2_ENC & ZSW2_ENC

In STW2_ENC (output data), bits 12-15 contain the "master sign of life" of the
isochronous mode (see Table 6.9).

output data

15 | 14 | 13 | 12

11

[EEN
o

9

8

7

6

Master Vital

signs

Control by PLC

0

0

0

0

Table 6.9: STW2_ENC

The "slave sign of life" (input data) for IsoM is located in bits 12-15 of ZSW2_ENC (see

Table 6.10).
input data
15 14 | 13 |12 |11 (10 9 | 8 | 7 | 6 2 1 0
©
[ g
= 1]
G— (]
(@] >
5 g
® 5
g =
8 5
v 0,0 0]0 0 0,00

Table 6.10: ZSW2_ENC
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e See sections 7.14 and 6.9 further details.

s

6.4.9.1 Control by PLC/request - Control priority

An optional function for a class 4 encoder is to change the control priority to another
channel. Normally the control priority of the DPML1 is via the channel of the cyclic data
exchange. Via this channel, the DP master can specify via "Control by PLC"
(STW2_ENC - Bit 10) whether its control words are valid and should therefore be
evaluated. On the other hand, the DP slave indicates to the DP master via "Control
requested"” of the status word whether its control words are evaluated.

This function does not exist in compatibility mode, therefore "Control by PLC" of the
control word (STW2_ENC - Bit 10) is ignored and "Control requested" of the status
word (ZSW2_ENC - Bit 9) is always 0. The control words are therefore always
evaluated.

e Changing the control priority to another channel is not
supported by the WDGA encoder.

fiirs-

© Wachendorff Automation GmbH & Co. KG 62



Technical Manual

WDGA with Profibus Interface

6 - Encoders - Class 4 Rw WACHENDORFF

n GmbH & Co. KG

6.5 Diagnosis

Details to the diagnostic telegram can be found in Table 6.11.

data block octet Description of the

standard diagnosis 1...6 DP-VO0 diagnosis.

Identifier related diagnosis 7..8 Identifier-related diagnosis, where only bit
1is used.

Modules status 9...13 | Module status, where only bits 2 and 3
are used.

Channel related diagnosis 14 ... 16 | Channel-related diagnosis, whereby the
block can only be seen in the event of an
incoming error.

Error codes in octet 15:

5: Temperature too high

9: Error

16: Maximum speed exceeded

22: Position error

24: EEPROM error

25: Test error (see section 7.16)

Diagnosis alarm 17 ... 21 | diagnostic interrupt

(coming) | Error codes in octet 20 (17):
14 ... 18 | 1: Singleturn communication disturbed
(walking) | 2: Multiturn communication disturbed

: EEPROM communication disturbed
. Internal singleturn error

. Internal multiturn error

: CRC error in EEPROM

: Magnetic field strength too weak 8:
Magnetic field strength too high

9: Test error (see section 7.16)

No o~ wWN R

Table 6.11: Diagnostic telegram
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6.6 1&M functions

e See also section 7.12.

s

6.6.1 1&MO

The 1&MO0 data block is the only one mandatory for all DP-V1 devices. It is the only one
that cannot be changed by the user. The Table 6.12 shows the corresponding
functions.

name data type octet Description of the

Reserved Octet string [10] 1...10 Always 0

MANUFACTURER_ID Unsigned 16 11...12 For Wachendorff Automation:
0x027B

ORDER_ID Visible string [20] | 13 ... 32 The order number of the device.

Since the order number has more
than 20 digits, "WDGA-MT-DP" or
"WDGA-ST-DP" always stands for
singleturn variants.

SERIAL_NUMBER Visible string [16] | 33 ... 48 The serial number of the encoder in
ASCII code.
HARDWARE_VERSION Unsigned 16 49 ... 50 The revision number of the encoder
in ASCII code.
SOFTWARE_VERSION 1 Char, 3 51...54 The software version.
Unsigned 8 3e.g:V1.0.0. The

letter is supplied in ASCII code but
the digits are not.
REVISION_COUNTER Unsigned 16 55 ... 56 This counter is incremented by one
each time one of the writeable 1&M
data blocks is changed.

PROFILE_ID Unsigned 16 57 ... 58 For encoder profile 4.1: 0x3D00
PROFILE_SPECIFIC_TYPE | Unsigned 16 56 ... 60 Multiturn: 1
Singleturn: 0
IM_VERSION 2 Unsigned 8 61...62 Always 1.1
IM_SUPPORTED Unsigned 16 63 ... 64 Each bit represents a supported
(bit array) I&M data block. For WDGA:
0x001A

Table 6.12: I&MO

6.6.2 1&M1
name data type octet Description of the
Reserved Octet string [10] 1...10 Always 0
TAG_FUNCTION Visible string [32] | 11 ... 42 A description of the function or task
of the device.
TAG_LOCATION Visible string [22] | 43 ... 64 Describes where to find the device.

Table 6.13: 1&M1
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6.6.3 1&M2

Not supported due to a specification conflict between the Profile Guideline for I&M of
the PNO and the ISO standard for Profibus that was not clarified at the time of

development.

6.6.4 1&M3
name data type octet Description of the
Reserved Octet string [10] 1...10 Always 0
DESCRIPTOR Visible string [54] | 11 ... 64 Customer-specific meaning.

Table 6.14: 1&M3

6.6.5 1&M4
name data type octet Description of the
Reserved Octet string [10] 1...10 Always 0
SIGNATURE Visible string [54] | 11 ... 64 Customer-specific meaning.

Does not have to be ASCII coded.
Unused bytes should be 0.

Table 6.15: I&M4
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6.7 Acyclic parameter access

6.7.1 Basics

The acyclic parameter access of the encoder uses the "Base Mode Parameter
Access - Global" function from the PROFIdrive specification and is equivalent to the
function of drives or inverters with PROFIdrive. In PROFIBUS-DP, parameter access
takes place via the MS1 or MS2 communication relationship, whereby the MS1
connection is optional.

As a rule, these parameters should not have to be changed by the parameterization
master. Parameters are always divided into those with global or local validity.

The local parameters can only be addressed via slot 1, since they refer to the encoder
module virtually plugged in there.

The global parameters refer to the complete device and can therefore also be
accessed via slot 0 of the basic device.

Each parameter has a unique parameter number (PNU) and a data type. If the data
type is an array, a subindex is used to address the individual fields in addition to the
PNU. Here it is possible to read out several fields of the array with one query.

With character strings, the subindex is used to address the individual characters.
Thus long character strings can also be read out distributed over several queries.
For simple data types, the subindex is 0.

Multi-parameter access also allows multiple PNUs to be accessed with a single query.
For this purpose, a corresponding number of parameter addresses and, in the case of
a write access, the values must be transferred.

e In addition to its value, a parameter also has a structured
description. However, this is not supported by the encoder.
Since these parameters are not set automatically at every
start-up, they will be lost if they are not permanently stored via
P971 or P977.

s
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Asynchronous parameter access is implemented using the DP-V1 functions

DS_WRITE and DS_READ. The following Table 6.16 shows the coding.

significance | significance | significance Size value statement
DP-V1 BMPA-G parameter (Octets)
Function_num 1 Ox5F DS_WRITE
Ox5E DS READ
Slot_num 1 0,1 Encoder unit
index 1 Ox2F Process Data ASE
length 1 X Length of data
data ReqgRef 1 X Slave mirrors value
Max 238 sent from master
ReqlID 1 0x01 request
0x02 change
0x81 Neg req res
0x82 Neg chg res
EO 1 0 Global
1 Global + Local
Num Param 1 1...39 Number of
parameters in multi
parameter access
st Param Attr 1 0x10 value
Address 0x20 description
0x30 text
Num Elem 1 0,1 value
1...234 Array + string
PNU 2 1...65535 paramnumber
subindex 2 0 ... 65535 index of array
Nth Param (N=-1)...6
Address
st Param size 1 X zero
Value datatype
error
Num values 1 X Number of values
from array (equal to
Num Elem)
Mth value X X
1styvalue M-1)-M
Nth Param
Value
X Arithmetic sum from
DA to DU (only
lowest byte)
0x16 End delimiter

Table 6.16: Coding of asynchronous parameter requests
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The data type of a parameter value is encoded in the octet "Format". The following
Table 6.17 shows the possible values.

size data type Description of the

0x04 Integer 32 Signed 32-bit integer.

0x06 Unsigned 16 Unsigned 16-bit integer

0x07 Unsigned 32 Unsigned 32-bit integer

0x09 VisibleString ASCII encoded characters in an array.
Unused characters have the value 0x20, this corresponds to
a blank character.

O0x0A OctetString Array of bytes

0x37 Integer 64 Signed 64-bit integer

0x40 Zero The value has a size of 0 bytes and no meaning. Used to
skip the error-free accesses in case of a negative response
to a multi-parameter access, so that the error message can
be assigned to the correct parameter.

0x44 error The value returned is not the value of the parameter, but an
error message.

Table 6.17: Coding - Format

The possible error messages that can be sent instead of the parameter value can be
found in the Table 6.18.

code name significance

0x0000 InvalidParamNum Invalid PNU: the requested PNU is not implemented.

0x0001 ReadOnly An attempt has been made to write to a PNU that can only
be read.

0x0002 ValueRangeExceeded The written value is not within the valid value range.

0x0004 NoArray A subindex greater than 1 was specified, although the
parameter is not an array.

0x0005 IncorrectDatatype The data type of the value to be written does not match the
data type of parameter

0x0006 SetToZeroOnly Only the value "0" may be written to the parameter.

0x0007 DescripionReadOnly The parameter description can only be read

0x0009 DescriptionNotAvailable The parameter description cannot be read.

O0x000F | Text ArrayNotAvailable The text description of the parameter cannot be read.

0x0011 WrongState Parameter access cannot be carried out in the current
state of the encoder. If, for example, a 64-hbit preset value
was set, it cannot be read out via the 32-bit parameter.

0x0015 ResponseToolLong The answer does not fit into the remaining free space in
the telegram.

0x0016 InvalidParamAddr The parameter address in the request telegram is invalid.
The Attr field must have the value 0x10.

0x0018 | ValueNumbersinconsistent | The number of transferred values during write access must
match the number of elements in the parameter address. If
the parameter is not an array, the number of transmitted
values must be 1.

0x0019 InvalidEO Access to local parameters only possible via slot 1. The
field EO in the request telegram must be one.

Table 6.18: Error codes
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6.7.2 Read parameters

Figure 6.4 shows an example of reading the first two elements of PNU 980 (see
Table 6.27). The printed octets highlighted are the user data of the DS_READ or
DS_WRITE service.

DS_Write (10 Bytes, Slot 1, Index 47)

e Leseanforderung flir Parameter abfragen SEiE

5F 01 2F 0A 01 01 01 011002 03 D4 00 00 i

Kurzquittung

F

DS_Poll: Antwort abrufen

Positive Antwort auf Anforderung
5F 01 2F OA

F 3

DS_Read (10 von max 240 Bytes, Slot 1, Index 47)

Bereitgestelite Daten abrufen
5E 01 2F FO

A 4

Kurzquittung

DS_Poll: Antwort abrufen

v

Positive Antwort mit Daten
5E 01 2F 08 0101010106 0203960397

Figure 6.4: Reading parameters - PNU 980

Table 6.19 shows the read request of the DP master. The meaning of the highlighted
printed octets from Figure 6.4 is described here.

significance | significance Size value statement
BMPA-G texture
ReqgRef 1 1 No meaning. Master specifies any
value
ReqID 1 0x01 read request
EO 1 1 Access to global and local data
Num Param 1 1 Read a parameter
Param Attr 1 0x10 Read the value of the parameter
Address
Num Elem 1 2 Read two elements of the array
PNU 2 03D4h =980d | The parameter number
subindex 1 0 The start index of the elements to be
read out

Table 6.19: DS_Write - Master
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Table 6.20 shows the response of the DP slave. The meaning of the highlighted printed
octets from Figure 6.4 is described here.

significance | significance Size value statement
BMPA-G texture
ReqgRef 1 1 No meaning. Slave mirrors the value
from the request
ReqlD 1 0x01 read request
EO 1 1 Access to global and local data
Num Param 1 1 Read a parameter
st Param size 1 6 Unsigned integer 16 bits
Value
Num values 1 2 Number of the following values
Istvalue 2 0x0396 Subindex 0: 918
2nd yalue 2 0x0397 Subindex 1: 919

6.7.3 Write parameters

Table 6.20: DS_Read - Slave

Figure 6.5 shows an example of writing a new preset value. The printed octets
highlighted are the user data of the DS_READ or DS_WRITE service.

Master

DS_Write (16 Bytes, Slot 1, Index 47)

Leseanforderung fur Parameter 8ndern

Slave

5F012F 1005020101 1000FD E8 000004 01 00 BC 61 4E

Kurzquittung

F 3

DS_Poll: Antwort abrufen

Positive Antwort auf Anforderung

F 3

5F 01 2F 10

DS_Read (4 Bytes, Slot 0, Index 255)

Bereitgestellte Daten abrufen

S5E012F FO

Kurzquittung

DS_Poll: Antwort abrufen

Positive Antwort mit Daten

F Y

5E 01 2F 06 05 02 01 01 40 01

Figure 6.5: Setting the preset value to 12345678d via P65000
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Table 6.21 shows the read request of the DP master. The meaning of the highlighted
printed octets from Figure 6.5 is described here.

significance | significance Size value statement
BMPA-G texture
ReqgRef 1 5 No meaning. Master specifies any
value
ReqlD 1 0x02 write request
EO 1 1 Access to global and local data
Num Param 1 1 Read a parameter
Param Attr 1 0x10 Read the value of the parameter
Address
Num Elem 1 0 P65000 is not an array
PNU 2 FDES8h The parameter number
= 65000d
subindex 2 0 The start index of the elements to be
read out
st Param size 1 4 Signed integer 32 bits
Value
Num values 1 1 Number of the following values
Istyvalue 2 00BC614Eh | preset value
= 12345678d

Table 6.21: DS_Write - Master

Table 6.22 shows the response of the DP slave. The meaning of the highlighted printed
octets from Figure 6.5 is described here.

significance | significance Size value statement
BMPA-G texture
RegRef 1 5 No meaning. Slave mirrors the value
from the request
RegID 1 0x02 write request
EO 1 1 Access to global and local data
Num Param 1 1 Read a parameter
st Param size 1 40 Zero: No values follow after the
Value number
Num values 1 01 Number of written values

6.7.4 Error handling

Table 6.22: DS_Read - Slave

Assuming the total measuring range of the encoder would be less than 12345678d. In
this case, the encoder would respond to the request of the last example 6.7.3 with an
error message. The preset value must be smaller than TMR.

The requirement is identical to the example from 6.7.3 following Table 6.23 response
of the encoder.

© Wachendorff Automation GmbH & Co. KG 71



Technical Manual

WDGA with Profibus Interface

6 - Encoders - Class 4

R WACHENDORFF

Automation GmbH & Go. KG

significance | significance Size value statement
BMPA-G texture
RegRef 1 5 No meaning. Slave mirrors the value
from the request
ReqID 1 0x82 Write request not successful
EO 1 1 Access to global and local data
Num Param 1 1 Read a parameter
st Param size 1 44 The following is an error code
Value
Num values 1 01 Number of values
Istvalue 2 0x0002 Error code: Value outside the valid
range.

Table 6.23: Error handling - Slave

6.7.5 PROFIdrive parameters

The PROFIdrive parameters can be found in Table 6.24 to Table 6.27.

PNU | significance type R/W | L/G | subindex | bit function ﬁ]iscription of
918 Node Unsigned | R G The PROFIBUS
address 16 slave address of
the encoder
919 Encoder Unit | Visible R L Always "WDGA-
system String MT-DP",
number [16]
922 Telegram Unsigned | R L Number of the
selection 16 configured
I/O telegram
925 Max. Master | Unsigned | RW L The limit of the
Sign-Of-Life 16 error counter is
failures set to ten times
this value.
964 Encoder Unit | Unsigned | R G 0 manufacturer | PNO
identification 16 manufacturer ID
as |&M: Always
0x027B
1 Encoder Unit | Always O
Type
2 Software €.9.0x0102 for
version version 1.2
3 Firmware Year of
date (year) firmware
creation: yyyy
4 Firmware Day and month
date of firmware
(day/month) | creation: ddmm
5 Number of Number of EO
Encoder within the EU:
Obijects Always 1

Table 6.24: Telegram Structure - Part 1
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PNU | significance

type

R/W

L/G

sub
index

bit

function

Description of the

965 | Profile
identification

number

Octet
String [1]

Byte 1: 61d
(encoder profile)
Byte 2:

Version: 41d
(Compatibility mode:
31d)

971 | Transfer to

NVM

Unsigned
16

RwW

To start saving write
a 1. The value is set
to 0 as soon as the
saving is completed.
The values of
P65000, P65002
and P925 are
stored.

972 | Device reset

Unsigned
16

RW

Default value: 0.
Writing 2 has no
effect.

Write 1 executes a
device reset,
whereby the value
jumps back to 0.

974 | base
fashion
parameter
access
service

identification

Unsigned
16

Max block

length

Maximum length of
the parameter
request:

240 bytes

Max
number of
parameter
requests
per  multi-
parameter
request

Number of possible
parameter accesses
per parameter
request: 39

Max latency
per request

0: not specified

X: Multiply by 10ms
to obtain the
maximum
processing time in
the worst case,
without line delay on
the bus. Takes into
account the case of
multi-parameter
access.

Table 6.25: Telegram Structure - Part 2
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PNU | significance

type

R/W

L/G

sub
index

bit

function

Description of the

975 | Encoder
object

identification

Unsigned
16

Manufac-
turer

PNO manufacturer
ID like |1&M:
always 0x027B

(=Y

EO type

Always 0

Software
version

e.g.: 0x0102 for
version 1.2

Firmware
date (year)

Year of firmware
creation: 2014d for
the year 2014

Firmware
date
(day/month)

Day and month of
firmware creation:
0x0a09 for
September 10th

EO type
class

Always 5: Encoder
Interface

EO sub
class

Always 0xC000
Encoder Class
3 and 4 supported

0...5

Always 0

6..13

Always 0

14

Always 1

15

Always 1

EO-ID

The number of the
encoder object to
which the
parameter request
was addressed.
Always 1

Transfer to
NVM

977

Unsigned
16

RW

To start saving write
a 1. The value is set
to 0 as soon as the
saving is
completed.

The values of
P65000, P65002
and P925 are
stored.

979 | Sensor

format

Unsigned
32

header

Describes the
structure of the
parameter.

Always 0x00005111

version

This version is
incremented when
compatible changes
are made to the
structure.

Always 1

version

This version is
incremented if the
structure is
changed in an
incompatible way.
Always 1

Table 6.26: Telegram Structure - Part 3
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PNU | significance type R/W | L/IG | sub bit function Description of
index the
979 | Sensor Unsigned | R L 0 8...11 | Number of Number of
format 32 Sensors sensors
described:
Always 1
12...15 | Number of Number of
indices per subindices per
sensor sensor:
Always 5
16...31 | Reserved Always 0
1 Sensor type
0 Linear Always 0: rotary
sensor sensor (rotary
encoder)
1 Absolute Always 1: The
sensor Ab-solute value is
available
immediately.
2 64-bit Always 1: 64-bit
position position
information is
available
3...30 | Reserved Always 0
31 Data valid 1: Data of the
sensors are valid
2 Sensor Current resolution
resolution in steps per
revolution
3 Shift factor Always 0 The
G1 XIST1 position value in
G1 _XIST1lis
always aligned to
the right.
4 Shift factor Always 0. The
G1_XIST2 position value in
G1_XIST2is
always aligned to
the right.
5 Determinable | Number of
revo-lutions distinguishable
revolutions of the
rotary encoder
980 | Number List R L |0..18 List of all
of defined available
parameters parameters. Each
element contains
a PNU. The end
of the list
contains the 0

Table 6.27: Telegram Structure - Part 4
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6.7.6 Manufacturer specific parameters

The manufacturer-specific parameters can be found in Table 6.28.

PNU | significance | R/W | L/G | Description of the

1000 | Test1 RW | G | For production purposes
only, not described

1001 | Test 2 RW | G | For production purposes

only, not described

Table 6.28: Manufacturer-specific parameters
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6.7.7 Encoder-specific parameters

The encoder-specific parameters can be found in Table 6.29 to Table 6.31.

PNU | significance type R/W | L/IG | sub bit function Description of the
index
65000 | Presetvalue | Integer | RW | G The preset
32 function of the
cyclic data
exchange sets the
position value to
this value.
With an absolute
preset, this value
is considered
unsigned.
65001 | operating Array RO | G 0 header Describes the
parameters [12] structure of the
Integer parameter. Always
32 0x000C0101.

0...7 version This version is
incremented when
compatible
changes are made
to the structure.
8...15 | version This version is
incremented if the
structure is
changed in an
incompatible way.
Always one.

16...23 | Number of | Number of existing
indices subindexes.
Always: 12

24...31 | Reserved Always 0

1 0 code Shows whether
sequence class 4 functions
have been
activated.

1 Class 4 Shows whether
function class 4 functions
have been
activated.

2 G1_XIST1 | Shows whether the
preset preset function
control affects the position
value G1 XIST1.
3 Scaling Shows whether the
function full diagnosis is
control output.

Table 6.29: Encoder-specific parameters - Part 1
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version

PNU |[significanc| type |R/W |L/G| sub bit function Description of the
e index
65001 |operating Array | RO | G 1 4 Alarm channel Shows whether the
parameters | [12] control full diagnosis is
Integer output.
32 5 Compatibility Shows whether the
mode compatibility mode
is active.
6,7 |Reserved Always 0
2 sloth Shows errors that
can affect the
position value.
0 Position error The position value
is not correct
1 undervoltage Always 0
2 overvoltage Always 0
3 shortcircuit Always 0
4 Commissioning |Always 0
diagnostic
5 Memory error The EEPROM
does not work.
...31 |Reserved Always 0
3 Supported faults | Occupancy like
Faults. Always
0x00000021
4 warnings Warnings have no
effect on the
position value
0 Frequency Maximum speed is
exceeded exceeded
1 overtemperature | Temperature too
high
2 Light control Always 0
reserve
3 CPU Watchdog | Always 0
status
4 Operating time Always 0
limit warning
5 Battery voltage Always 0
low
6 Reference point |Always 0
not reached
...31 |Reserved Always 0
5 Supported Assignment of
warnings warnings Always:
0x00000003
6 Encoder profile | Always 0x0041

Table 6.30: Encoder-specific parameters - Part 2
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PNU |significanc| type R/W | L/G | sub | bit function Description of the
e index
65001 |operating Array RO G 7 operating time Operating hours
parameters [12] counter in 0.1 hour
Integer intervals.

32 P65001.6:
independent of
compatibility mode

8 Offset value The offset
calculated by the
preset function.

9 Measuring unit The parameterized

per revolution resolution

10 Total measuring | The parameterized

range total measuring
range

11 Speed measuring | The parameterized

unit unit of the velocity
value
65002 |Preset Integer RW G The 64-bit version
value 64 of the preset value
64-bit
65003 | Operating Array [] RO G 0 0 |header Always 0x40101
status Integer 1 |Offset value The 64-bit ion of
64 bit 64 64 bit the offset value
2 | Measuring unit The 64-bit version
per revolution of the
64 bit parameterized
resolution
3 | Total measuring | The 64-bit version
range of the
64 bit parameterized total
measuring range

6.8 Slave cross traffic - DxB

Table 6.31: Encoder-specific parameters - Part 3

Slave cross-traffic is supported by the encoder as a publisher. See chapter Profibus

7.13.
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6.9 Isochronous mode - IsoM

6.9.1 State machine

In order to start the isochronous mode completely, the encoder runs through further
states, which only affect the isochronous mode, in addition to the normal PROFIBUS-
DP states. The sequence for WDGA encoders is specified by the PROFIdrive
specification. For other DP slaves the sequence may differ.

Preparation Phase 1 |«

Y

{H

@u ration

Data Exchange

Profibus-DP

Preparation Phase 2

Synchronisation

Isochroner Modus

Figure 6.6: Isochronous State Machine and DP State Machine

6.9.2 Offline

The "Offline" state corresponds to the PROFIBUS-DP state and indicates the case in
which the encoder is switched off.
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6.9.3 Preparation Phase 1

The "Preparation Phase 1" state includes the parameterization and configuration from
PROFIBUSDP. The encoder then switches to cyclic data exchange with the DP master
and simultaneously to the "Preparation Phase 2" state.

6.9.4 Preparation Phase 2

In the "Preparation Phase 2" state, the encoder synchronizes its internal clock with the
clock beat telegram of the DP master. After that it is synchronous with the DP cycle
and switches to the synchronisation of the life sign counter.

6.9.5 Synchronisation

The "Master Sign of Life" is located in STW2_ENC (see section 6.4.9). The "Slave Sign
of Life" is activated as soon as the "Master Sign of Life" is incremented by one. l.e. in
an isochronous application, the control program must automatically begin to increase
the sign of life after initialization. The valid value range is from 1 to 15. The value 0
indicates an invalid sign of life. Incrementing a sign of life with the value 15 therefore
leads to the value 1.

Figure 7.10 shows the synchronization process. When the system is started, the DP
master usually requires more time than the DP slaves. The DP slaves first initialize
themselves and then wait for parameterization and configuration to switch to cyclic
data exchange. As soon as the cyclic data exchange begins, they synchronize with the
clock beat telegram. Afterwards, an incrementation of the "master sign of life" is waited
for. Since each DP slave was informed during parameterization how many DP cycles
per DP master cycle are run through, it is now clear when the "master sign of life" has
to change again and when the new "slave sign of life" has to be transmitted to the DP
master.

The DP slaves permanently monitor the synchronization with the clock beat telegram
on the bus. If the DP slave detects that it is no longer running synchronously, this is
indicated by an error message in G1_XIST2 and a reset of the "slave sign of life" to 0.
After the error has been acknowledged with bit x in STWx, the DP slave tries to
synchronize again. In order for the synchronization of the DP slaves to function reliably,
the control software must process and acknowledge any error messages that may
occur.
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6.9.6 Surgery

In the "Operation” state, the DP slave is synchronous with the DP master application
cycle. The DP master can use the input data for control tasks and set them in relation
to the input data of other synchronous DP slaves.

At the beginning of each DP master cycle, the encoder checks the "master sign of life".
If it was not incremented correctly, an internal error counter is incremented by 10. If a
correct "master sign of life" is received, however, it is reduced by one. If the error
counter exceeds the permissible upper limit, the encoder switches back to the
"synchronization state", reports the error via G1_XIST2 and sets the "slave sign of life"
to 0. As soon as the error has been acknowledged, synchronization is carried out again
and the encoder returns to the "operation state".

The permissible upper limit of the error counter can be set in compatibility mode via
parameterization. Otherwise the acyclic parameter P925 must be used. The upper limit
is calculated from the parameterized value times ten. It is quite possible that with a
value of 3 allowed life sign errors, even more life sign errors will not reset the "slave
life sign" if the error counter has been reduced again in the meantime by correct
"master life signs".
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/7 PROFIBUS

7.1 General information

PROFIBUS was developed in 1987 by various companies and research institutes.
PROFIBUS has been the world's leading fieldbus in the automation of plants and
machines since 1989. PROFIBUS is characterized in particular by its wide range of
applications. Application-specific requirements are implemented in corresponding
application protocols.

Communication can be classified as follows in the ISO-OSI model (ISO standard
7498). The relevant layers for PROFIBUS are the first layer (Physical Layer - Layer 1),
the second layer (Data Link Layer - Layer 2) and the seventh layer (Application Layer
- Layer 7). Table 7.1 shows the ISO-OSI model with the PROFIBUS protocols.

ISO-OSI layer PROFIBUS Description of the

Layer 3 -6

FDL: Data transmission
- Services for data
transmission
FDL (Fieldbus Data Link) - FMA: Management Services
- MAC: Medium access
(master-slave principle,
Token Passing Principle)

Layer 2
Data Link Layer

Layer 1 it Optical Frgﬁsslr%?ééfoﬂl'zanon e o
Physical Layer (also: RS485) - UART coding

Table 7.1: 1ISO-OSI Model - PROFIBUS-DP
PROFIBUS is available in three different versions:

e PROFIBUS-FMS (Fieldbus Message Specification)
e PROFIBUS-DP (Distributed Peripherals)
e PROFIBUS-PA (Process Automation)

Historically, PROFIBUS-FMS was the first PROFIBUS to be replaced by PROFIBUS-
DP due to its complexity and low transmission efficiency. PROFIBUSFMS is no longer
part of IEC61158. PROFIBUS-DP is the most widely used PROFIBUS and covers
about 90% of the market share. In IEC61158-2, PROFIBUS-DP and PROFIBUS-PA
are standardized.

PROFIBUS-DP is primarily designed for fast data exchange at the actuator/sensor
level. It is mainly used in production automation.
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PROFIBUS-PA is characterized by intrinsic safety and remote supply of bus stations.
It is therefore mainly used in potentially explosive atmospheres. The field of application
IS process automation.

The user organization is the "Profibus Nutzerorganisation e.V.". (PNO)" and the
international umbrella organisation is "Profibus & Profinet International (P1)".

e The manual refers exclusively to PROFIBUS-DP.

s

7.2 Attendee

PROFIBUS distinguishes between different PROFIBUS stations (often also called
stations) (see Table 7.2).

On the one hand there are the masters and on the other hand the slaves. The masters
(also called active participants) determine the data traffic in the PROFIBUS bus. The
slaves (also called passive participants) are peripheral devices, such as a rotary
encoder. You may acknowledge received messages or transmit messages at the
request of a master. Details on the bus access procedure can be found in section 7.4.2.

Since PROFIBUS supports different versions (FMS, DP or PA), the corresponding
abbreviation is often prefixed to the master or slave, such as DP master and DP slave.

attendee class Short Description of the communication relation
DP master 1 DPM1 | - PLC (en: PLC) MSO (DP slave: DP-VO0)
cyclic data traffic and acyclic MS1 (DP slave: DP-V1)
data traffic MM (DPM2, rather rare)
DP master 2 DPM2 | - Configuration and diagnostic | MS2 (DP slave: DP-V1)
device MM (DPM1, rather rare)

- Diagnosis and
parameterization of the DP
slave

- Engineering station (mostly
PC-based system)

only acyclic data traffic

Table 7.2: Master variants in the DP system

e The rotary encoder is a DP slave.
e Communication relationships see section 7.6

Wrs-
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7.3 Physical Layer - Layer 1

7.3.1 Busline

The PROFIBUS cables are shielded and twisted two-wire copper cables. There are
different types of design, which can differ in the structure of the cores (flexible/rigid)
and/or in the sheathing.

The PROFIBUS standard cables usually have a purple outer sheath. The signal line
A, is usually green, and the signal line B, is usually red isolated.

e PROFIBUS cables can also be found on our website under the
following link:
www.wachendorff-automation.com

=

In Table 7.3 you find an overview of the different execution types. Hybrid cables are
also available for all version types. These additionally contain a variable number of
copper wires for the supply.

PROFIBUS-DP version types typ. Coat Use of the

colour
standard cable violet Indoor and/or outdoor area
Cable with PE-jacket black Food and luxury food industry
underground pipeline black direct laying in the ground
(additional outer sheath)
Trailing cable / for garland turquoise Use with moving machine parts
suspension Special cables are available for drag

chains, garland suspension or torsion

(Cable type A often not fulfilled, no movements.
maximum network expansion
possible)

Table 7.3: PROFIBUS cables - version types

e Make sure that you use correct PROFIBUS cables according
to your application.
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The specification of the bus cable is defined in IEC 61158. The electrical properties
(line parameters) of the bus line for line type A are shown in Table 7.4.

parameter limit
characteristic impedance 135 - 165 (from 3 - 20 MHz)
[Q]
capacity flooring [pF/m] <30
loop resistance [Q/km] <110
wire diameter [mm] > 0,64
wire cross-section [mmZ] > 0,34

Table 7.4: Line parameters - Line type A

=

e Only use cable type A

Further properties that may be relevant to your application can be found in Table 7.5.

demand property

mechanical bending radius
mechanical bending frequency
mechanical tensile strength
chemically UV resistance

chemically absence of silicone
chemically Resistance to mineral oils and greases
chemically Permissible temperatures
reaction to fire absence of halogen
reaction to fire flame retardancy

reaction to fire smoke density

Table 7.5: Possible requirements for the bus line

7.3.2 Transmission speed

A total of 126 participants can participate in a PROFIBUS system. When the maximum
number of stations is reached, the PROFIBUS is divided into individual segments. The
segments can be coupled to the PROFIBUS via repeaters. 32 subscribers can be
connected per segment (the repeater is also a subscriber).

Theoretically, the maximum transmission speed depends on the longest segment.
However, there are further possibilities to increase the transmission speed with the use

of additional repeaters.
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If the line parameters of line type A are complied with, the transmission speeds apply

to the maximum segments (see Table 7.6).

Transmission speed [kBit/s] m?:hgﬁ]g[r:ﬁnt
9,6 1200
19,2 1200

45,45 1200
93,75 1200
187,5 1000
500 400
1500 200
3000 100
6000 100
12000 100

Table 7.6: Transmission speeds - Line type A

e At transmission rates > 1500kbit=s no stubs are allowed.
e For transmission rates < 1500kbit=s different spur line lengths
A are permissible depending on the transmission rate (in case
you use spur lines, please inform yourself about this).
e No termination is carried out for stub lines.
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7.3.3 Termination

Termination prevents reflections during data transmission. In addition, it ensures a
defined rest potential on the data line if no subscribers are active. An active termination

must be present at the beginning and end of an RS-485 segment. The active
scheduling is shown in Figure 7.1.

e Please refer to section 4.4.3 or 4.5.2 termination for the WDGA.

e 5V DP and GND DP are galvanically isolated from the supply
voltage.

iiFs-

(5V DP)

390 Q

PR
SR — 2200
e

390 Q

(GND DP)

Figure 7.1: Termination - Line type A

e Incorrect scheduling leads to communication problems
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7.4 Data Link Layer - Layer 2
7.4.1 General information

The "Data Link Layer" generally describes the bus access procedure, data backup and
transmission services. The "Data Link Layer" is called "Field Data Link" (FDL) on
PROFIBUS.

7.4.2 Bus access method

With PROFIBUS, the bus access procedure is carried out via the token passing
procedure (master-master procedure) or via a combination with the master-slave
procedure.

In the token-pasing procedure, the bus access authorization (token) is passed from
one DP master to the next within a specified time. The token message contains the
send authorization for the corresponding DP master. The token ring is the connection
between different DP masters (see Figure 7.2). The token message is passed on to
each other in a given order.

In the master-slave procedure, the request of a DP master authorizes the DP slave to
send to the bus for a certain time. DP slaves are only allowed to respond to DP master
requests. The DP master with the send authorization can send messages to the DP
slaves.

With the token-passing and the master-slave procedure it is possible to realize three
different system configurations. A pure master-slave system (MS system), a pure
master-master system (MM system) or a hybrid access method from the MS and MM
systems.

Logischer Tokenring zwischen den Mastern

DPM1 |:> DPM2
0%

%9

5o

k-

%

\{ROE%S?DP\ I

Weiterer Weiterer Weiterer
DP-Slave DP-Slave DP-Slave

Figure 7.2: PROFIBUS-DP station
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7.5 Application Layer - Layer 7

7.5.1 Communication protocol - DP-VO, DP-V1, DP-V2

Historically, there are different DP communication protocols. The original version is
DP-VO (PROFIBUS DP Version 0, 1991: DIN 19245, later:
EN 50170). This was extended in DP-V1 (PROFIBUS DP Version 1) and defined in a
new standard (IEC 61158). There are further additions to this version (PROFIBUS DP
Version 2), which have been adopted into IEC 61158 since 2002.

In practice, the term DP-V2 is often used in this context, although these are merely
additions to DP-V1. The main functions of the individual versions are shown in Figure
7.3.

DP-V2 (IEC 61158)

Extensions:

« Data Exchange Broadcast (DxB)

* Isochronous Mode (IsoM)

* Clock Synchronization & Time Stamps
+ HART on PROFIBUS

+ Up/Download (Segmentation)

» Redundancy

DP-V1 (IEC 61158)

* Acyclic Data Exchange

» |&M Functions

+ Advanced parameterization
» Structured diagnosis

Function Level

Extensions:

= Alarms

+ Fail-Safe Communication

+ Portable PLC Software Function Blocks (IEC 61131-3)
« Integration within Engineering: EDD and FDT

DP-V0 (EN 50170 Vol2)
« Cyclic Data Exchange
» Parameterization

= Configuration

« Diagnosis

Time

Figure 7.3: Power levels PROFIBUS-DP

© Wachendorff Automation GmbH & Co. KG 90



Technical Manual 7 - PROFIBUS MM!CHENDORFF

WDGA with Profibus Interface mation GmbH & Co. KG

The power level DP-VO provides the basic functions of the communication protocol.
The "cyclic data exchange" of the process data is possible between DP master and
DP slave. Parameterization, configuration and various diagnostic functions are also
available.

DP-V1 is the addition to DP-VO. In addition, an "acyclic data exchange" between DP
master and DP slave is possible. This enables parameterization, diagnosis, operation,
monitoring and alarm handling of the DP slaves in parallel with cyclic user data traffic.

The I&M functions are higher services using the acyclic communication channels (MS1
and MS2). In this way, the manufacturer and the serial number can be retrieved in a
uniform format. These services originally belonged to the DP V2 service level. Today,
however, it is necessary that these services are supported by every new DP-V1
subscriber. Other acyclic services depend on the device profile.

DP-V2 is a further addition to the functions of DP-VO and DP-V1. The extensions
include "Slave Cross Traffic (DxB)" and "Isochronous Mode (IsoM)". The "slave cross
traffic" enables direct data exchange between the DP slaves. This is only possible if
this function is also supported by the DP master. The "Isochronous Mode" enables the
synchronization of the acquired input and output values with the master clock. Thus
the process data of the plant have the same age across slaves. This is mainly required
for servo drives. Further functions, such as time guidance, can be available.
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7.6 Communication relationships

There are various communication relationships between the participants (see Figure
7.4). A distinction is made between MS0, MS1 and MS2 communication relationships.

Depending on the communication relationship, different services are available (see
sections 7.6.1, 7.6.2 and 7.6.3).

e MSO: Cyclic data transmission between a DPM1 and a DP slave using the DP-
VO protocol.

e MS1: Acyclic data transmission between a DPM1 and a DP slave using the DP-
V1 protocol.

e MS2: Acyclic data transmission between a DPM2 and a DP slave using the DP-
V1 protocol.

MM:
Master-Master-Communication

DPM1 < > DPM2

MSO0:
connection based,
Cyclic Data Exchange

MS1:
connection based,
acyclic Data Exchange

MS2:
connection based,
acyclic Data Exchange

MSO0:
connection based,
Cyclic Data Exchange
MSO0:
connectionless
DP-Functions

MS2:
conection to additional DPM2,
acyclic Data Exchange

Class 4 — encoder profile 4.1
(DP-V0 and DP-V1)

MSO0:
connectionless
DP-Functions

Class 2 — encoder profile 1.1
(DP-V0 only)

Figure 7.4: Communication relationships
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7.6.1 MSO communication relationship

The telegrams for the MSO communication relationship are coded by the
corresponding SAPs (Service Access Points). The following SAPs are used in the MSO
communication relationship (see Table 7.7).

SAP from | duty function DU from master | DU from slave
DP slave to slave to master
default SRD Data_Exchange | output data input data
55 (0x37) | SRD Set Slave Adr | Address SC

56 (0x38) | SRD Rd Inp Empty input data
57 (0x39) | SRD Rd_ Outp Empty output data
58 (0x3A) | SRD Global Control | control -

59 (0x3B) | SRD Get Cfg Empty configuration
60 (0x3C) | SRD Slave Diag Empty diagnosis

61 (Ox3D) | SRD Set Prm parameter SC

62 (Ox3E) | SRD Chk_Cfg configuration SC

Table 7.7: SAP - MSO Communication Relationship (Master - SAP 0x3E)

7.6.2 MS1 communication relationship

Like the MSO communication relationship, the MS1 communication relationship is also
established through parameterization by a DPM1. The connection is not established
when required, but is permanent.

The telegrams for the MS1 communication relationship are coded by the
corresponding SAPs. The following SAPs are used in the MS1 communication
relationship (see Table 7.8).

SAP from | duty function DU from master | DU from slave

DP slave to slave to master

50 (0x32) | SRD Alarm_SAP DS_Alarm_ack

51 (0x33) | SRD Server_SAP DS Read REQ | DS Read RES
DS Write REQ | DS _Write RES

53 (0x35) | SRD Ext User Prm | Ext. parameter SC

Table 7.8: SAP - MS1 Communication Relationship (Master - SAP 0x33)
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7.6.3 MS2 communication relationship

The MS2 communication relationship is used by DPM2. If necessary, the DPM2 can
be used to set up and dismantle the system. Several DPM2s may be available, but the
slave cannot provide any number of MS2 channels.

The telegrams for the MS2 communication relationship are coded by the
corresponding SAPs. The following SAPs are used in the MS2 communication
relationship (see Table 7.9).

SAP duty | function DU from master DU from slave to master
from to slave

DP

slave

<48 SRD | Communication_SAP DS_xxx_REQ DS_xxx_RES

(0x30) MS2_Abort REQ

49 SRD | Resource_Manager_SAP | MS2_Initiate. REQ | Resource_Manager_ REQ
(Ox31)

Table 7.9: SAP - MS2 Communication Relationship (Master - SAP 0x32)

e WDGA encoders provide two MS2 connections.

s
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7.7 DP slave state machine

A DP slave can have four states: "Offline", "Parameterization”, "Configuration” and
"Data Exchange" (see Figure 7.5).

Offline

oA

Parameterization

Configuration

SANATA
AR

Data Exchange

g

Figure 7.5: State machine - DP slave

There is only one DPM1 for each DP slave. The MSO communication relationship is
established by parameterization and configuration. The encoder assumes various
states. The mode of operation of the rotary encoder is briefly explained using the state
machine (see Figure 7.6). The initialization sequence of the MSO communication
relationship of the encoder can be found in the Table 7.10.

Telegram Description of the
seguence
1 (Change of participant address; optional)
2 Diagnostic request, diagnostic response
3 Parameterizing the encoder
4 Configuration of the encoder
5 Diagnostic request, diagnostic response
Ensuring that everything is correctly initialized
6 Cyclic data exchange of the encoder

Table 7.10: Initialization sequence - MSO
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Offline

- State:
‘ Power_ON / Reset

! initialisiert |

DP-Master:
Parameterization
+ Set_Slave_Adr (only by DPM2)
g State: |* g;v%_nalag
WAIT_PRM . Get Cfg
Set Prm. not ok | Set_Prm, ok? |
Configuration DP-Master-
< + Slave_Diag
State: . Get Cfg
WAIT_CFG -

k_Cfg, not ok | Chk_Cfg, ok? |

Data Exchange

State:
DATA_EXCH

A

recieve: Output-Data
send: Input-Data

Figure 7.6: State machine - WDGA rotary encoder

e The corresponding functionalities for Slave_Diag, Set_Prm or
Chk_Cfg can be found in chapter Fehler! Verweisquelle
konnte nicht gefunden werden..

s
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The meaning of the different states can be found in the Table 7.11.

states

significance

Power On / Reset

Encoder was switched on or a reset carried out

Wait_Prm

Wait for Parameter:
Encoder waits for parameters from DP master

Wait_Cfg

Wait for Configuration:
Encoder waits for Chk_Cfg telegram from master

Data_Exch

Data Exchange:

Encoder cyclically exchanges user data and responds to
diagnostic request

Table 7.11: States - state machine

=

A cyclic data exchange (e.g. sending the position value) can
only take place in the DATA_EXCH state.

In order for the encoder to change to the DATA_EXCH state, it
expects a certain initialization sequence of the MSO
communication relationship from the DP master (see Table
7.10).

Diagnostic requests can be queried at any time by any DP
master.

Each DP master can query the configuration of each DP slave
via "Get_Cfg" in any state.
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7.8 Parameterisation

7.8.1 General information

With PROFIBUS-DP, parameterization is part of the standardized start-up phase and
is performed by the controller each time the DP slave is started. This means that each
parameter is newly described by the controller during operation. These values are
configured in the project engineering tool. Normally it is not necessary to know the
exact structure of the parameter telegram. However, it can be useful for advanced
applications or for bus diagnostics.

e Not to be confused with the acyclic parameter access of
encoder class 4!

s

7.8.2 Telegram structure - Standard parameterization

The Table 7.12 shows the telegram structure of the standard parameterization. The
first seven octets of the parameterization have the same meaning for each DP slave.

octet range of
parameter data type values
Reserved bit 1/Bit0...2 Always 0
WD _on bit 1/Bit3 0,1
Freeze Req bit 1/Bit4 0,1
Sync_Req bit 1/bit5 0,1
Unlock Req bit 1/bit6 0,1
Lock Req bit 1/bit7 0,1
WD _Fact 1 Unsigned 8 2 1...255
WD Fact 2 Unsigned 8 3 1...255
minTSDR Unsigned 8 4
IdentNumber | Unsigned 16 56 Always
0x0DD2
Group_ldent Unsigned 8 7 0...255

Table 7.12: Telegram structure -

standard parameterization
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Class 4 is followed first by the DP-V1 parameters and then by the parameter blocks for
the encoder-specific and possibly isochronous parameters (see Table 7.13or Table
7.14). For the assignment of encoder-specific parameters, see chapter Fehler!
Verweisquelle konnte nicht gefunden werden. or 6.

7.8.3 Telegram structure - DP-V1 parameter

Three octets following the standard parameterization, these have a fixed meaning only
for DP-V1 devices. Please refer to the relevant literature for an explanation of the

individual DP-V1 parameters.

parameter data type octet range of values

Dis_Start_Control bit 8/Bit0 0,1

Dis_Stop_Control bit 8/Bitl 0,1

WD_Base bit 8/ bit 2 0,1

Reserved bit 8/Bit 3,4 ignored

Publisher Enable bit 8 / bit 5 0,1

Fail_Safe bit 8/Bit6 Always 1

DPV1_Enable bit 8/Bit7 0,1

Chk_Cfg_Mode bit 9/Bit0

Reserved bit 9/ bit 1 Always 0

Enable_Update_Alarm bit 9/bit 2 Always 0

Enable_Status_Alarm bit 9/ bit 3 Always 0

Enable_Manufacturer_Specific_Alarm bit 9/hit4 Always 0

Enable_Diagnostic_Alarm bit 9/ bit 5 DVP1 Enable 1: 0, 1
DVP1_Enable 0: Always
0

Enable Process Alarm bit 9/ bit 6 Always 0

Enable_Pull_Plug_Alarm bit 9/bit7 Always 0

Alarm_Mode Unsigned3 10/Bit0...2 Always 0

Prm_Structure bit 10/ Bit 3 Always 1

IsoM Req bit 10/bit 4 0,1

Reserved bit 10/Bit5...6 | Always 0

PrmCmd bit 10/bit7 Always 0

Table 7.13: Telegram Structure - DPV1 Parameters

© Wachendorff Automation GmbH & Co. KG

99



Technical Manual 7 - PROFIBUS R | WACHENDOREFF

WDGA with Profibus Interface

omation GmbH & Co. KG

7.8.4 Parameter block for isochronous parameters

If a slave is parameterized for isochronous mode, the parameter block for isochronous
mode is appended to the parameter telegram. Since further parameter blocks may lie
between the end of the DPV1 parameters and the beginning of the isochronous
parameters, a corresponding offset must be added to the specified octet numbers.

For an explanation of the individual parameters, reference is also made here to the
relevant literature and the documentation of the control project planning. See section
7.14.

parameter data type octet Value range WDGA
block length Unsigned 8 1 28

block type Unsigned 8 2 Always 4

slot Unsigned 8 3 Always 0

Reserved 4 Always 0

version Unsigned 8 5 Always 1

TBase_DP Unsigned 32 6-9 375 [-1/12ps]

750 [-1/12ps]
1500 [-1/12us]
3000 [-1/12us]
6000 [-1/12us]
12000 [-1/12ps]

TDP Unsigned 16 10-11 1...216 - 1 [-TBase_oP |
TMAPC Unsigned 8 12 1..14 [ TDP]
TBase_IO Unsigned 32 13-16 375 [-1/12ps]

750 [-1/12us]
1500 [-1/12us]
3000 [-1/12us]
6000 [-1/12us]
12000 [-1/12ps]

Tl Unsigned 16 17 -18 1...216 - 1 [-TBase 10 ]
TO Unsigned 16 19-20 1..216 - 1 [TBase_i0 ]
DX Unsigned 32 21-24 | 1,.232-1[1/12ps]
TPLL_ W Unsigned 16 25-26 1..216 -1 [-1/12us ]
TPLL_D Unsigned 16 27 - 28 1..216 - 1 [-1/12ps |

Table 7.14: Parameter block for isochronous parameters
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7.9 Configuration

With PROFIBUS-DP, the configuration, like the parameterization, is part of the
standardized start-up phase and is carried out by the controller each time the DP slave
is started. It serves to define the format and the content of the telegrams of the data
exchange. The configuration is carried out in the configuration program.

Basically, there are two types of DP slaves: modular and non-modular.

Modular DP slaves consist of a basic device with several slots and the Profibus
connection. Several modules can be inserted into the basic unit in different order. The
format of the cyclic data exchange may then depend on the sequence of the inserted
modules. The configuration determines the size of the input and output values of the
individual modules, which are lined up to form the data exchange telegrams.

Non-modular DP slaves have only one specific task and therefore only one valid
configuration.

e Aclass 4 rotary encoder is not a modular device on the outside.
However, since the telegram structure is selected during
configuration, for example to output a speed value, the different
telegrams can be imagined as virtual modules.

e These are automatically plugged into a single available slot for
configuration by the encoder.

e Telegram formats for class 4 encoders see section 6.2.

iirs-
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7.10 Diagnosis

The diagnostic function of a DP slave plays a role in the start-up phase, since the DP
master can monitor the change of the PROFIBUS states and other error events in the
cyclic data exchange.

The DP slave can mark the presence of updated diagnostic data in the "function code"
of the response telegram of the data exchange. If the DP master recognizes such a
telegram, the DP master can request the diagnosis. The first 6 octets of the diagnostic
response have a constant structure across all DP slaves. For clarity the SD2 telegram
frame is not explained.

As a rule, the DP master retrieves the diagnosis automatically without any
programming being necessary. However, the processing and logging of errors must
be done in the control program. If this is not done, the controller may automatically
switch to a safe state.

e Itis not recommended to simply discard the diagnostic data to
avoid stopping the control. If necessary, measures must be

taken to ensure the safe operation of a system.

e The diagnosis can basically be requested by any DP master
with bus access.

e For more details see:
Profile-Guidelines-Diagnostic_3522 V10 _Jul04.pdf

s

Table 7.15 and Table 7.16 show the standard diagnosis of a DP slave.
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name data type octet Description of the

Station_Non_Existent bit 1/Bit0 Is set by the master and passed on to
the control program if the slave does not
respond.

Station_Not Ready bit 1/Bitl The slave is not in cyclic data exchange.

Cfg_Fault bit 1/ bit 2 Error in the configuration of the telegram
structure.

Ext_Diag bit 1/Bit3 1: A serious error has occurred. 1.d.R
there are extended diagnostic data.

0: There is no serious error.
Nevertheless, extended diagnostic data
may be available.

Not_Supported bit 1/Bit4 The slave was parameterized with a
function that it does not support.

Invalid_Slave_Response bit 1/bit5 Is reported by the master to the control
program if the slave response could not
be processed.

Prm_Fault bit 1/bit6 Error in the parameterization.

Master_Lock bit 1/bit7 The slave cannot send valid data. The
master repeats the diagnostic request
as long as this bit is set.

Prm_Req bit 2/Bit0 The slave is not parameterized.

Stat_Diag bit 2/bitl The slave cannot send valid data. The
master repeats the diagnostic request
as long as this bit is set.

DP bit 2/bit2 Always 1

WD on bit 2/ bit 3 A watchdog was parameterized.

Freeze Fashion bit 2/ bit 4 The slave is in freeze mode.

Sync_Mode bit 2/bit5 The slave is in sync mode.

Reserved bit 2/ bit 6 ignore sb./sth.

deactivated bit 2/ bit7 Is set by the master and reported to the
control program when the diagnostic
function as a whole has been switched
off.

Reserved bit 3/Bit0...6 | ignore sb./sth.

Ext_Diag_Overflow bit 3/bit7 The slave has more diagnostic data than
can be transferred.

Master_Add Unsigned 8 4 The PROFIBUS address of the DPM1 is
255 if no master has yet parameterized
the slave.

Ident_Number Unsigned 16 5,6 PNO identification number of the slave.

Table 7.15: Standard diagnostics

iirs-

e |dent number of the
Class 4 encoder: 0xODD2
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7.10.1 Extended Diagnosis

The extended diagnosis follows the standard diagnosis in the diagnostic response
telegram. There are three types of extended diagnosis, all of which can occur one after
the other in any order.

7.10.1.1 Identifier related diagnosis
For modular DP slaves with several pluggable modules, the telegram structure can be

described for each module during configuration. The identifier-related diagnosis refers
to the sequence of the configured modules to indicate which module has an error.

name data type octet Description of the
Block_Length Unsigned 6 | 1/Bit0...5 | The length of the diagnostic block
including octet 0. Value range:
2...32 parameterized
1: Identifier related diagnosis
1: Module 1 has diagnostic data.
0: Module 1 has no diagnosis
Identifier_Diagnosis_Entry 2 bit 2/bit1 1: Module 1 has diagnostic data.
0
1
0:

selection Unsigned2 | 1/Bit6,7
Identifier_Diagnosis_Entry 1 bit 2/Bit0

: Module 1 has no diagnosis
: Module 1 has diagnostic data.
Module 1 has no diagnosis

Identifier_Diagnosis_Entry_3 bit 2/ bit 2

Table 7.16: Identifier related diagnosis

7.10.1.2 Channel related diagnosis

Each module of a modular DP slave can have several inputs and outputs. For example,
channel-related diagnostics are suitable for indicating a short circuit on the analogue
output of an 10 module. Since only one channel can be mapped per diagnostic block,
a channel-related diagnostic block must be inserted for each channel with diagnostic
information.

name data type octet Description of the
identification number Unsigned 6 | 1/Bit0...5 | The identification number of the
affected module (the block length is
always 3).
selection Unsigned2 | 1/Bit6,7 | 2: channel related diagnosis.
Channel_Number Unsigned 6 | 2/Bit0...5 | The number of the affected channel.
Input_Output_Selection Unsigned2 | 2/Bit6,7 | O:reserved
1: Input
2: Output
3: Input and output

Table 7.17: Channel related diagnosis - Part 1
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name data type octet Description of the
Error_Type Unsigned 5 | 3/Bit0...4 | The nature of the error:
0: Reserved

1: Short circuit

: Voltage too low

: Voltage too high

: Overload

: Temperature too high

: Line break

: Value range exceeded

: Value range undershot

: Error

10-15: Reserved

16-31: Manufacturer specific
Channel_Type Unsigned 3 | 1/Bit5...7 | The data type of the channel:
: not known

: Bit

: 2 bits

: 4 bits

: Octet

Word

: Double word

: Reserved

OO ~NOOITDWN

NOURWNRO

Table 7.18: Channel related diagnosis - Part 2

7.10.1.3 Device related diagnosis

The device-related diagnosis is not further specified for pure DP-VO slaves and is
manufacturer-specific structured.

name data type octet Description of the

block length Unsigned 6 | 1/Bit0...5 | The length of the diagnostic block
including octet 0.

Value range: 2...59.

selection Unsigned 2 1/Bit6, 7 | O: device related diagnosis

Any data Unsigned 2 2...59 The content and number of octets
depends on the manufacturer and the
device.

Table 7.19: Device related diagnosis
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For DP-V1 slaves, on the other hand, there is a fixed structure of the device-related
diagnostics. Several status messages and alarms are defined, of which only those
relevant for the WDGA encoders are presented below.

The difference between alarms and status messages is that alarms indicate serious
errors, whereas status messages are to be interpreted as pure information without
error character. In addition, alarms must be acknowledged via a DP-V1 service. Status
messages, on the other hand, disappear automatically as soon as they are no longer
applicable. The control system usually acknowledges the alarms automatically, without
the control program having to be provided for this purpose. The advantage of this
mechanism is that no important error messages can escape the DP master.

7.10.2 Modules status

Module status is similar to identifier-related diagnostics, but the sender of the status
message is the basic device, not the module itself. For each module it is specified here
whether the input data are valid. In addition, it can be read here whether the correct
module is plugged into the corresponding position of the basic unit, or whether it is
completely missing.

(]
l/ e Only relevant for class 4 encoders

name data type octet Description of the

block length Unsigned 6 | 1/Bit0...5 | The length of the diagnostic block
including octet 0.
Value range: 2...59.

selection Unsigned2 | 1/Bit6, 7 | O: device related diagnosis

Status_Type Unsigned 7 | 2/Bit0...6 | Specifies the type of status message.
2: Module_Status

identifier bit 2/bit7 Indicates whether it is a status
message or an alarm. 1: Status

slot Unsigned 8 3 Slot of the module causing the status
message.
Always 0 (basic unit).

Status_Specifier Unsigned 2 4/Bit0,1 | Specifies whether the status comes or
goes.
Always 0: not differentiable

Reserved 4/ Bit 2...7 | ignore sb./sth.

Module_Status_Entry 1 Unsigned 2 5/Bit0,1 | 0: Module ok, data valid.
1: correct module inserted, data invalid
due to an error.
2: wrong module inserted, data invalid.
3: no module inserted, data invalid.

Module Status_Entry 2 Unsigned 2 5/Bit 2,3 | see above

Table 7.20: Module status
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7.10.3 Diagnosis alarm

The diagnostic interrupt is used to transmit any manufacturer-specific error codes. The
meaning of these error codes is usually stored in the GSD file. The sender can be
either the basic device or any module of a slave.

s

e Only relevant for class 4 encoders

name

data type

octet

Description of the

block length

Unsigned 6

1/Bit0...5

The length of the diagnostic block
including octet 0.
Value range: 2...59.

selection

Unsigned 2

1/Bit6, 7

0: device related diagnosis

Alarm_Type

Unsigned 7

2/Bit0...6

Specifies the type of status message:
1: Diagnosis_Alarm.

identifier

bit

2/bit7

Indicates whether it is a status
message or an alarm. 0: Alarm

slot

Unsigned 8

3

Slot of the module causing the alarm.
0...254
0: Basic unit

Alarm_Specifier

Unsigned 2

4/Bit0, 1

Indicates whether the alarm is coming
or going.

0: not differentiable.

1: Error is coming.

2: Error goes, no further error.

3: Error goes, further errors exist.

Additional_Acknowledge

4 [ bit 2

Indicates whether a manufacturer-
specific acknowledgement is required
in addition to the standard
acknowledgement.

0: no further acknowledgement
required.

Sequence_Number

Unsigned 2

4/Bit3...7

The sequence number is given when
the alarm is acknowledged if several
alarms can be active at the same time.
Always 0, if only one alarm can be
active at a time.

Alarm_Data_Description

Manufacturer specific area describing
the error. The meaning can be stored
in the GSD file.

Table 7.21: Diagnosis alarm

s

e With the class 4 encoder, one byte Alarm_Data_Description is
sent in the diagnostic interrupt (see Table 6.11).
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7.11 Exchange of data

After parameterization and configuration of the DP slave, it is in cyclic data exchange
with the DP master. The format of the exchanged telegrams corresponds to the
configuration by the DP master.

7.12 1&M functions

The 1&M functions serve to uniquely identify the DP slave as well as the manufacturer
of the device. This allows diagnostic tools to retrieve manufacturer information from
the Internet. In addition, they also offer the option of storing customer-specific data
such as purpose and location of use.

e For more information see:
Profile Guideline |_M_3502_V12_ Oct09.pdf
and Profibus standard

s

The I&M functions are implemented using the acyclic DP-V1 services DS_READ and
DS_WRITE. For these services, the development environments of the controllers
already have prefabricated functions, so that only the user data of the telegrams must
be implemented correctly.

First, the request for parameter access is sent to the DP slave via DS_WRITE.
This person processes and acknowledges the request. The master then checks the
result of the request via DS_READ. The DP slave will respond either with a short
acknowledgement as long as the result is not yet available, or with the result telegram
when the processing is completed. If I&M data is read, the response contains the 1&M
data block.

In the event of an error, the response of the DP slave to the DS_Read or DS_WRITE
request contains an error code.

e Only relevant for class 4 encoders.
e See also section 6.6.

s
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The following Figure 7.7 shows an example for reading 1&MO0 data. For clarity only the
user data of the SD2 telegrams are shown. The printed octets highlighted are the user
data of the DS_READ or DS_WRITE service. These must be sent to slot 0, index 255.

DS_Write (4 Bytes, Slot 0, Index 255)

LEEE Leseanforderung fur I&MO schreiben sEE

5F 00 FF 04 08 00 FD E8

A

Kurzquittung

3

DS_Poll: Antwort abrufen

A

Positive Antwort auf Anforderung
5F 00 FF 04

3

DS_Read (68 Bytes, Slot 0, Index 255)

Bereitgestellte Daten abrufen
5E 00 FF 44

A

Kurzquittung

3

DS_Poll: Antwort abrufen

A J

Positive Antwort mit Daten _
5E 00 FF 44 08 00 FD E8 <64 Bytes I1&MO0>

3

Figure 7.7: Read - I&MO0 Data
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The following Figure 7.8 shows an example for writing 1&M1 data. For clarity only the
user data of the SD2 telegrams are shown.

The printed octets highlighted are the user data of the DS _READ or DS_WRITE
service.

DS_Write (68 Bytes, Slot 0, Index 255)

LEEE Schreibanforderung furl&M1 schreiben sEE

5F 00 FF 44 08 00 FD E9 <64 Bytes I&M1>

A

Kurzquittung

3

DS_Poll: Antwort abrufen

A

Positive Antwort auf Anforderung
5F 00 FF 44

3

DS_Read (4 Bytes, Slot 0, Index 255)

Bereitgestellte Daten abrufen
5E 00 FF 04

A

Kurzquittung

3

DS_Poll: Antwort abrufen

A J

Positive Antwort mit Daten
5EOQO0FF 0408 00 FD E9

3

Figure 7.8: Writing - I&M1 data
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The example in the Figure 7.9 shows the error handling. Error messages are issued in
an attempt is made to access a non-existent &M data block, or an

the event that

attempt is made to write to 1&MO.

The highlighted printed octets are the user data of the DS_WRITE service.

DS_Write (68 Bytes, Slot 0, Index 255)

Master

Slave

Schreibanforderung fur|&MO schreiben
5F 00 FF 44 08 00 FD E8 <64 Bytes I1&MO0>

A

Kurzquittung

3

DS_Poll: Antwort abrufen

Negative Antwort auf Anforderung
BF 80 B6 00

3

Figure 7.9: Error handling

The error messages listed in Table 7.22 are possible.

error code | significance

80 B8 00 Error message from DS_Write when trying to write to 1&MO or the
data length of the write request is unequal 68.

80 B6 00 Error message from DS_Write if "extended FN" is not equal to 8.

80 B5 00 Error message from DS_Read, if no request was previously written
with DS_Write.

80 BO 00 Error message from DS_Write when trying to access invalid slot-
index-IM_Index combinations.

Table 7.22: Error messages
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7.13 Slave cross traffic - DxB

Slave cross-traffic is an extension of cyclic data exchange. It is used to send the
process data of a DP slave directly to one or more other DP slaves. DP-V2 slaves can
be parameterized as publishers or as subscribers. Publishers publish their input data
and subscribers subscribe to the data of one or more publishers. The configuration of
a DP slave as a publisher is trivial. In the configuration tool the DP slave is defined as
Publisher, this causes the DP master to set Octet 7 Bit 7 (Publisher_Enable) in the
parameterization telegram.

During data exchange, the DP slave responds with a broadcast receiver address which
can be received by any subscriber. Each subscriber contains its own table that defines
which publishers should be subscribed to. How this table is configured and how the
subscriber's data is processed is not covered in this manual.

e As sensors, WDGA encoders only support the Publisher
function.
e Only relevant for class 4 encoders

-

7.14 Isochronous mode - IsoM

The isochronous mode is an operating mode in which the DP master specifies the time
at which the input data is to be collected and the output data is to be output to the DP
slaves. This ensures that despite sequential communication of the DP master with the
individual DP slaves, all process data were valid (input data) or will be valid (output
data) at a certain time.

The time 1i determines the age of the input data. This must not be longer than the DP
cycle time. However, it must be greater than the minimum required data acquisition
time of the slowest DP slave in the network.

The time 1o determines the time offset of the output value. This must also not be longer
than the DP cycle time. It must be greater than the time required for data exchange
with all DP slaves. This depends on the number of DP slaves to be addressed and the
configuration of the bus transmission.

The configuration of these times is performed by the configuration tool of the controller
and is based on the information in the GSD files of the individual DP slaves.

¢ Only relevant for class 4 encoders

=

© Wachendorff Automation GmbH & Co. KG 112



Technical Manual 7 - PROFIBUS MMICHENDORFF

WDGA with Profibus Interface

utomation GmbH & Co. KG

To synchronize the DP slaves to a common clock, the DP master sends a clock beat
telegram at the beginning of each DP cycle. The DP slaves monitor the clock beat
telegram and adjust their internal clocks accordingly, so that all data acquisition and
data output are exactly within one microsecond of each other.

DP-Zyklus DP-Zyklus
ZyKlischer Azyklische Zyklischer Azyklische ZykKlischer
Datenaus- Daten Datenaus- Daten Datenaus-
tausch »le > tausch | < > tausch N
Master
.
- - Y -
Slave 1
< < 3 < F
Slave 2
Ti, min
Slave 3 Y
— —3 «— 3
Ti 'To
Zeit i

Figure 7.10: Synchronization - Clock beat telegram

Since the cyclically running control program usually requires more time than a DP
cycle, it may be necessary to run through several DP cycles per master cycle (see
Figure 7.11). It must be assumed that the controller will not send any valid data in the
subsequent DP cycles. The DP slaves must therefore determine which DP cycle
coincides with the start of a DP master cycle. For this purpose, the DP master sends
a "master sign of life" as part of the output data, which is increased by one by the
control program with each pass. As soon as a DP slave detects that the "master sign
of life" has been incremented, it also increases its "slave sign of life". Since the "slave
sign of life" is also part of the cyclic data exchange, the control program can determine
when the entire system is synchronized with the DP master cycle. This enables mutual
monitoring of the DP master and DP slave applications and measures can be taken in
the event that the real-time requirements of the overall system are no longer met.
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Figure 7.11: DP master and DP cycle

7.15 Application profiles

For a failure-free system between the automation solution and the bus participants, the
basic functions and services must match. The prerequisites for this are the same
terminology and data formats for communication, device functions and industry
solutions. This standardization takes place via the "application profiles". A distinction
is made between device profiles, industry profiles and integration profiles.

The application profiles used by Wachendorff are listed in Table 7.26

General application profile | profile content device class PNO-No.:
Identification & Maintenance Specifies the concept for storing class 3.502
(1&M) device-specific data of the 3+4
V1.2 (Oct., 2009) PROFIBUS device. Enables

uniform access of the operator

to all device-specific data
Special application profile profile content device class PNO-No.:
Encoder profiles 1.1 Coupling of encoders with ST class 3.062
(May, 1997) and MT resolution; based on 1+2

DP-VO0 functions
Encoder profiles 4.1 Coupling of encoders with ST class 3.162
(Dec., 2008) and MT resolution; Based on 3+4

DP-V1/V2 functions
PROFIdrive 4.1 Device behavior and data class 3.172
(May, 2006) access method for variable 3+4

speed electronic drives on

PROFIBUS

The application profile "I&M" is contained in a class 3 or 4 encoder. This makes it
possible to read out the profiles used, the encoder type, the manufacturer, the serial

number, etc.

Table 7.23: Application profiles
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7.15.1 Encoder profiles

Encoder profile 4.1 is the device profile for rotary encoders. Encoder Profile 4.1
implements class 3 and 4.

The standard profile for drive technology with PROFIBUS and PROFINET is
PROFIdrive (only for: DP-V1/V2, see Figure 7.12). This allows a simple coupling of
drives and controls independent of the manufacturer.

Encoder Profile 4.1

(PNO-Nr.: 3.162)
Klasse 3 + 4
PROFldrive 4.1 I1&M
PROFIBUS DP-V2 ' _
(IEC 61158) (PNO-Nr.: 3.172) (PNO-Nr.: 3.502)

Figure 7.12: Overview - Encoder Profiles

Depending on the power level (see section 7.5.1), different functions and additional
extensions are available. Table 7.24 shows the different services depending on the
power level (DP-V0, DP-V1 and DP-V2) and the device classes of the encoder.

power level rotary rotary
encoder encoder
Class 3 Class 4
DP-VO
cyclic data exchange P P
parameterisation P P
configuration P P
diagnosis P P
DP-V1
acyclic data exchange P P
&M P P
acyclic parameter access P P
DP-V2
Data Exchange Broadcast (DxB) (@) P
Isochronous Mode (IsoM) (@) P
time synchronization o o
redundancy @) @)

Table 7.24: Power level and class division

e An encoder is divided into four classes.

e The WDGA encoders contain mandatory Class 4
functionalities.

s
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7.15.2 PROFIdrive

PROFIdrive is an application-oriented standard profile for drive technology and is
standardized in IEC 61800-7 for PROFIBUS and PROFINET. The standardization
enables the drive user to communicate between different drive components
independent of the manufacturer.

The PROFIdrive architecture describes the communication-independent functions in
the basic, parameter and application model. If PROFIdrive is mapped to PROFIBUS-
DP, the PROFIdrive communication model (see Figure 7.13) is transferred to the
PROFIBUS-DP communication model (see Figure 7.14).

Controller
(e.g. PLC)

Parameter-
Access

Supervisor
(2.9. PC for Stantup
Haintonance and

Clock cycle
synchronous
communication

Parameter-Access

[l ~cyciic communication

- Cyelic communication

P-Device
(Drive Unit)

(Controller)

DP-Slave

(P-Device) -Acyclic communication

-Cynuz: communication

Figure 7.14: Communication Model - lllustration on PROFIBUS-DP

The PROFIBUS standard profile specifies, for example, that the standard telegram
81 - 98 (PNU922) is reserved for the encoder profiles. In addition, the structure of the
status and control words is defined therein. Device manufacturer-specific telegrams
are reserved under the standard telegram number 100 - 60000.

e Details on PROFIdrive can be found in the PROFIdrive profile.

s
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7.16 Debug control word

As a special feature of the WDGA encoders, there is an additional manufacturer-
specific telegram for both encoder profiles, which contains a debug control and status
word (see Table 7.25 and Table 7.26).

15/14 /13 |12|11/10| 9 [ 8 | 7|6 |5 |4 3|2 1 0

Enable slave
o, 0jlo 0/0j]O0O|O0O O|]O0O|O O|O0O|]O0 O T test error

Table 7.25: Debug_STW

15/14 /13 |12|11/10| 9 | 8 | 7|6 |5 |4 3|2 1 0

oo o olo o ol olo o ol olo o Slave_address testt_arror
fixed active

Table 7.26: Debug_ZSW

The "test error” is useful when testing the error handling of a control program. With a
rotary encoder it is not possible to provoke an error without further ado. Test error”
simulates an error in which bit O of "Debug_STW" is set (see Table 7.25). Bit O of
"Debug_ZSW" indicates whether the "test error" is currently active (see Table 7.26).

e It should be noted that the diagnostic interrupt triggered by this
must be acknowledged at class 4, even if the test error has
been reset to inactive.

iirs-

When setting the DP slave address on the software side, it is possible to block the
future change of the DP slave address via a configuration tool. A manufacturer-specific
solution is required to remove this lock. Since there are no physical switches on the
encoder that can be reached during operation, the lock can only be released via the
debug control word (see Table 7.25). If the "Slave address is fixed", this can be
recognized by bit 1 of "Debug_ZSW". To release the lock "Slave address fixed", bit 1 -
"Enable slave address" - of "Debug_STW" must be set until bit 1 of "Debug_ZSW" is
reset.
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8 FAQ

8.1 Project planning

How is the resolution of the encoder set?

Class 4:

The resolution is set via the parameterization (see section 5.3.3).

How is the encoder preset set and saved?
Class 4:

see section 5.6

How is the position of the encoder read out?

Class 4:
see section 5.5

How can the direction of rotation of the encoder be changed?

Class 4:

The direction of rotation is set via the parameterization.
(see section 5.3.3).

The class 4 function must be active.

How can diagnostic messages from the encoder be read?

Class 4:
see section 5.8

8.2 LED signalling - Rotary encoder

The BUS LED lights red and the DEV LED lights green?

This is due to the installation:

Are all PROFIBUS cables correctly connected in the network?
Check your system planning with regard to PROFIBUS cabling.

PROFIBUS cable is connected, but has no connection:
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Is there a wire break?

Exclude loose contacts etc.
(Note also: self-assembled plugs)

Are A and B switched in the bus cover?

e Is the PROFIBUS address of the rotary coding switches consistent with the
parameterization of the PROFIBUS system?

Check the setting of the rotary coding switches or the assignment of the
PROFIBUS address in the "HW konfig".

e |sthe PROFIBUS address unique?
See also 4.4.2 and 4.5.1
e Was the scheduling carried out correctly?

Termination at the last participant of the segment (see also 7.3.3)

The cause lies in the project engineering:

e Has the encoder been correctly integrated into the control system?
Check your hardware configuration and S7 programming
e The encoder was correctly integrated into the control system:

Has the project been translated and transferred to the target system?
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The BUS LED flashes red and the DEV LED flashes green?

e Have you set the parameters correctly?

Are the values for "Measuring units per revolution" and "Total measuring range
In measuring units" within the permissible value range?

Were both values for "Measuring units per revolution” and "Total measuring

range in measuring units" adjusted accordingly (see example under Fehler!
Verweisquelle konnte nicht gefunden werden.)?

e Further information can be found in section 3.4

e For more information, see the Table 3.1

il =-

© Wachendorff Automation GmbH & Co. KG 120



Technical Manual 9 - Technical support Rw| WACHENDORFF

WDGA with Profibus Interface utomation GmbH & Co. KG

9 Technical support

Technical application advisor
Do you have any questions about this product?

Our technical application advisor will be pleased to help you.

Tel.: +49 (0) 67 22/99 65 414
E-Mail: support-wa@wachendorff.de
Notes:
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