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1. Safety instructions

1.1 Scope

This user manual is valid exclusively for the following absolute encoders with PROFINET interface:

- TRTxX-xxxxxxXR4096S3xTxx(Multiturn)
- TRTxx-xxxxxxxxS3xTx (Singleturn)

1.2 Documentation

The following documents must be observed:

- The owner's system-specific operating instructions

- This user manual

- Data sheet number TRT 12845

- The connection assignment enclosed with the device

- Assembly instructions TZY10206 enclosed with the device

1.3 Proper use

The TWK-ELEKTRONIK GmbH absolute encoders and linear transducers are used to register angular or linear
positions and make their measured value available in the form of an electrical output signal. As part of a system,
they have to be connected to the downstream electronics and must only be used for this purpose.

1.4 Commissioning

The relevant device may only be set up and operated in combination with this and the documentation speci
fied under point 1.2.

Protect the device against mechanical damage during installation and operation.
Device commissioning and operation may only be undertaken by a specialist electrician.
Do not operate the device outside of the limit values specified in the data sheet.

Check all electrical connections before commissioning the system.
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3. Installation

3.1 General information
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* During installation, observe the profinet assembly guideline PNO order No.: 8.071

» Use only certified profinet cables, connectors and switches (see "PROFINET Cabling and Interconnection
Technology" PNO order No.: 2.252 and "Installation Guideline PROFINET Part 2: Network Components"

PNO order No.: 2.252 p2)

* Hubs are not permissible.

* The cable length between two subscribers may be max. 100 m.

+ The TWK TRT absolute encoder possesses an integrated switch. This not only enables tree and star topo-

logies but also the linear topology.

» Media redundancy protocol support enables the establishment of a redundant ring.

» The setting of addresses, the baud rate or terminating resistors on the device is not necessary.

3.2 Electrical connection

The " ...MTO01" type absolute encoders have separate connectors for the supply and the PROFINET system. Port
1 or port 2 are optionally available for the PROFINET connection. Due to the integrated switch, it is irrelevant

which port is used.

Connection Designation Connector type
PROFINET Port 1 M12x4 D-coded socket
PROFINET Port 2 M12x4 D-coded socket
Voltage supply 24 VDC M12x4 A-coded pins

Refer to data sheet No. 12886 for connector assignment and ordering information.

24V voltage supply

UB L/A1

L/A2 NS|

View of the rear side of the encoder

Fig.: 1
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3.3 Status LEDs
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IFour LEDs are housed in the absolute encoder's connecting cap. These have the following meaning:

uB Link 1 Link 2

Status

(VS) (L1) (L2) (NS) Description
green green green green/red
on Operating voltage available
on Network connection established
on Network connection established
green Data exchange, device in operation and OK

green flashing

Network connection o.k. but no connection to a PROFINET
controler

red, slow flashing

Firmware download mode

red flashing

Impermissible parameter or preset value, velocity to high or
wrong modul

Fast red flashing

Device error

red

Connection to the PROFINET controller disrupted

In Chapter 7 diagnosis you can find all diagnosis data of the TRT/S3.

Flashing codes

Errors which lead to encoder system standstill (hard errors) are indicated by a flashing code on the part of the
red NS LED. Following introductory flickering by the red LED, a specific number of flashing cycles are output for
the cause of the error.

Number of flashing
cycles Error cause
(Duration approx. 1 s)

Flashing code 1 1 F stack error
Flashing code 2 2 CRC error ROM
Flashing code 3 3 RAM/XRAM error
Flashing code 5 5 Programme sequence error
Flashing code 6 6 Power consumption too high

3.4 Project planning

A device description file (GSD file) in the XML format GSDML and an image (bitmap) to integrate the absolute
encoder into a project planning tool are available in the internet under www.twk.de

File name of the GSD file: GSDML-V2.3-TWK-TRTS3-20171122.xml (The version and date may vary

depending on the status of the GSD file.)

File name of the bitmap: GSDML-0159-6300-TWK_TRTS.bmp

Project planning using the example of Step7 is explained in the following chapter.
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4. Project planning with Simatic Step7
4.1 Step7, Distributed Satety - Simatic Manager

This chapter explains the procedure for integrating the TWK TRT/S3 absolute encoder into the PROFINET net-
work of a Siemens S7 control system with Step7 version 5.5. and Distributed Safety version 5.4

4.1.1 Prerequisites

You have created a hardware configuration in accordance with your control system structure and a PROFINET
sub-network.

This is shown here using the example of a CPU314C:

=0 UR
1 PS 307 5A -
2 CPU 315F-2 PNJDP |
X7 MPLDP i
Xz A0S Ethemet(1): PROFINET-I0-System (100}
XEPIR Port 7 E
X2PZR FPort 2
3
4 L 4
5
3
? -
= Fig.: 2

4.1.2 Installation of the GSD file

» Under Extras in the hardware configuration, select Install GSD files.
» Set "from the directory", "browse" to your GSD file and click on "Install" (see Figure 3).
* The absolute encoder symbol is also installed automatically, provided that it is in the same directory

Note: The GSD file and the encoder symbol are available for download under www.twk.de.

Install GSD Files (—
Install GSD Files: fram the directary ;I
IE:'\Users'\User\annloads Browse . |
File Felease Wergioh | Languages

GEDOMLAVE I TWE-TRTS3 2003121 00ml 1270/2013 12000040 W23 Enaglish. German

Inztall | Show Log Select Al Deselect Al

I Cloze | Help |

Fig.: 3
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After installing the GSD file, the hardware catalogue is automatically updated. The TRT absolute encoder is located
under PROFINET, Further FIELD DEVICES, Encoders, TWK T series, TRT/S.

=552 PROFINET 10
=17 Additional Field Devices
EI{:I Encoders
&0 Twk C-Series
El{:l T'wWE. T-Series

=3 TRT

=0 TRT/S

&gy TRT/S3

-3 140 Fig.: 4

4.1.3 Installing the absolute encoder

Now drag the TRT encoder onto your PROFINET system using the mouse.

|__I E]--:m! FPROFIBUS DP

= -39 penpplS-pa
1 PS 307 54 - =-E2 PROFIMET D
2 CPU 315F-2 PN/DP | £ Additional Field Devices
X1 MPLDP i B0 Encoders
Xz PNAOS Ethemet(1): PROFINET-I0-System {100) B0 TWK C-Series
X2F1R Port 1 = E-E3 TWK T-Series
J2P2R Part 2 @3 TRT
3 =3 TRT/S
4 =-gg TRT/S3
5 [ =N !
6 {:l Gateway
= B2 HMI
] = B3 10

B0 Metwork Components
B0 Sensors

B0 Switching devices
E-ff SIMATIC 300

B[ SIMATIC 400

Fig.: 5

The absolute encoder's PROFINET interface is then installed together with its default values. The module corre-
sponding to the absolute encoder then has to be installed.

=) UR
1 PS 307 5A -
2 CPU 3152 PN/DP E
X7 MALDP
X2 FN-ROS
X2PTH Fort 7 =
X2P2R Fort 2
3
4 £
5
&
? -
a

Ethemet(1): PROFINET-I0-System (100}

of

= A TRIS
" —

Fig.: 6

Datum: 20.02.2020
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4.1.4 Install module
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For the encoder TRT there are modules with different resolutions and data formats available. The module to be
used is defined by the encoder type. Singlturn encoders and 14 bit resolution are available from HW version 2.
With these, it is also possible to add another unsafe module to slot 2. The unsafe module has only input data to
which the data of the safe module is mirrored.

16384D4096S3xTx-unsafe

Module Resolution | Multiturn | Functionality

TRTxX-XXX . o .

4096R4096S3xTx 12 bit X Safe position (2x integer16), safe speed, preset

TRTxX-XXX 12 bit x Safe position (2x integer16, separated single and multiturn data),
4096W4096S3xTx safe speed, preset

TRTxX-XXX 12 bit x Safe position (1x integer32), safe speed, preset (module not use-
4096D4096S3xTx able in Distributed Safety)

TRTXX-XXX . - .

8192R4096S3xTx 13 bit X Safe position (2x integer16), safe speed, preset

TRTxx-xxx 13 bit " Safe position (2x integer16, separated single and multiturn data),
8192W4096S3xTx safe speed, preset

TRTxx-XxX 13 bit . Safe position (1x integer32), safe speed, preset (module not use-
8192D4096S3xTx able in Distributed Safety)

Available from HW version 2

TRTxX-XXX . . .

16384RS3xTx 14 Bit Safe position (2x integer16), safe speed, preset

TRTXX-XXX . - .

16384RS3xTx-unsafe 14 Bit Position (2x integer16), safe speed

TRTxx-XXX 14 Bit Safe position (1x integer32), safe speed, preset (module not use-
16384DS3xTx able in Distributed Safety)

TRTxX-XXX 14 Bit Position (1x integer32), speed (module not useable in Distributed
16384DS3xTx-unsafe Safety)

TRTxX-XXX . . .

16384R4096S3xTx 14 Bit X Safe position (2x integer16), safe speed, preset

TRTXX-XXX . . .

16384R4096S3xTx-unsafe 14 Bit X Position (2x integer16), speed

TRTxx-XxX 14 Bit X Safe position (2x integer16, separated single and multiturn data),
16384W4096S3xTx safe speed, preset

TRTXX-Xxx 14 Bit x Position (2x integer16, separated single and multiturn data),
16384W4096S3xTx-unsafe speed

TRTXx-xxx 14 Bit . Safe position (1x integer32), safe speed, preset (module not use-
16384D4096S3xTx able in Distributed Safety)

TRTXX-XXX 14 Bit . Position (1x integer32), speed (module not useable in Distributed

Safety)

Datum: 20.02.2020
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&1 Sensors

=(0)UR
1 PS 3075A R
2 CPU 315F2 PNJI[
X7 i meioP s
X2 i PNHOS B
x2piR |0 Port |1
x2pzr  |[ Porz
3
4
5 -

1

"E}'TRTé

l:l Schaltgerate

[ Weitere FELDGERATE
&~ Encoders

&[0 TWK C-Series

=20 TWK T-Series
@3 TRT
=3 TRT/S

@ TRT/S3

o | TR 5384040965 3xTx

] TRTxa B3R4040965 3 Tx-unsafe
o [] TRTxec1 638405 3T

] TRTx=axl B3R405 3 Tx-unsafe

7 [] TRTx016384RA0965 3T

] TRTx BIR4R40965 I Tx-unsafe
o [| TRTxec1 B3B4RS 3T

o ] TRTxa BIR4RE 3 Tx-unsafe

o ] TR0 B384W40965 3 Tx

o |§ TR B384W 40965 3xTx-unsafe

=
] 1 | P /
@ B 5 TRTSIA ,/

Steckplatz _E Baugruppe Bestellnummer IE (

7 | TRISII-7 TR oo 0865 Fx 2

X7 Intertace o

7 Fort ] ) R

: ot 2

- [] TRTx0x 40960409653 Tx
- [] TRTx0xd096R409653:Tx
o [] TRTxooo 096409653 Tx
- [] TRTxexB 1920409653 Tx
- [] TRTx0xB192R409653Tx
o [] TRTx0mB 1924098 53T

Fig.: 7

The network data can be set by double-clicking onto the absolute encoder symbol (see Chapter 4.1.5), and
the 1/O address plus the absolute encoder parameters can be set by double-clicking onto the line "Slot 1"

(see Chapter 4.1.6).

{11

=0 UR
1 PS 307 5A i
2 CPU 315F-2 PN/DP N
X7 MPIDP
Xz PNLOS Ethemet{1}: PROFINET-0-System {100}
X2PTR Port T E ?
X2P2R Port 2 'm (1) TRTS3
3 1™
4 —
5 |
b Double-click to set the
7 e 1/0 addresses and to
2 parameterise

(see Chapter 4.1.6)

Double-click to set
the network data

(see Chapter 4.1.5)

!|2| (1] TRT531

E TRT s-wxad096F 40965 36T =

- Module Order number | address | O addess | Diagnostic... | C..
FRISZT fﬁfx—mJM,&fx e e
ST
ST
w Lwhaq‘a.

Fig.: 8
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4.1.5 Setting the network data (properties TRT/S3)

The following dialogue appears by double-clicking onto the absolute encoder symbol (or via the absolute encoder's
context menu). Enter a name which is unique throughout the network to identify the device here. The controller
expects this name when the device logs in. The default name is TRTS3-1.

In the TRT/S3, the Profisafe address must be added to the name. To do this, attach a number between 1 and
65,535 to the end (a special separator between the Profinet name and Profisafe address is not necessary). This
must then be entered for F_Dest_Add under the F parameters (see Chapter 4.1.6.3).

The name assigned here must either be manually allocated to the absolute encoder (see Chapter 4.1.9) or it
can be assigned automatically by the controller using the topology editor (see Chapter 4.1.8 Planning of "Device
exchange without programming device" and "Automatic commissioning").

The device name is stored in the absolute encoder, where it is protected against zero voltage. An installed device
can be exchanged with a brand new device without a programming device or exchanging a memory card. The
correct name is automatically assigned to the new absolute encoder by the controller. To do this, however, the
prerequisites under Chapter 4.1.8 have to be met.

If the tick in front of "IP address assignment by 10 controller" is set, the controller automatically assigns an IP
address to the device which contacts it with this name. Manually setting an address as is usual in the case of
previous field bus systems is not necessary.

Properties - TRTS3-1 ] B
General | l

Short description: TRTS31

’Msolut multitum encoder with PROFlsafe on PROFINET interface -

Order no / fimmware: TR Tx2000ed 09653 Tx / V1.2

Famity: TWEK T-Series
Device name: RTS53-1
G50 file: GSDMLVZ 3-TWK-TRTS3-20131205xml

Change Release Mumber... |

—Mode in PROFINET 10 system

Device number: 1 ~]  [PROFINETI0 System (100)

IF address: 192.168.20.8 Ethemet. .. |

¥ fission P address wia |0 controller

Comment:

el |t

Fig.: 9
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4.1.6 Setting the absolute encoder (properties of the module)
4.1.6.1 Setting the 1/O address

The dialogues for setting the 1/0 address and for setting the absolute encoder parameters and F-Parameters can
be accessed by double-clicking the installed module (slot 1 line) or via the module's context menu.

Set the address for the input data position, velocity and status and the address for the output data control and
preset in the "Addresses" tab. (See Chapter 5 for the data format).

General  Addresses | Parameters I PROFlsafe

— Inputs
Start: ID Process image:
End: 1 IOB1 Pl - I

—Outputs

Start: Iﬂ Process image: Fig.: 10
ig.:

ex g [oB1PI -

4.1.6.2 Parameterising the absolute encoder

The absolute encoder's parameters can be changed in the "Parameters" tab. An explanation of the parameters
can be found in Chapter 6. After changing the encoder parameters the checksum has to be re-calculated and
entered under the F-parameters (see next chapter).

General | Addresses Parameters | PROFisafe |

=28
£y Common Parameters
[£] Code Sequence
[£] Scaling Function
[Z] Resolution [steps/turn] 4096
[£] Total Measuring Range [steps] 16777216
[£] Velocity measuring gating time | 10

Fig.: 11
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4.1.6.3 Setting the F parameters

The F parameters must be set in the "PROFIsafe" tab. Here, the Profisafe address attached to the Profinet name
must be set under "F_Dest_Add" and a watchdog time corresponding to your system must be specified under
"F_WD_Time". "F_Source_Add" is assigned automatlcally by the S7

Once you have changed the rotary G6RAD9653)
encoder parameters, the checksum
must be recalculated using these

General | Addresses | Parameters PROFlsafe I

so-called i parameters and must be
entered under "F_iPar_CRC". TWK | Parameter name | walue | Hex | Change walue... |
; ; _ sIL2

provides you with the PsCRQ pro i S
gramme for calculating the F_iPar_ F_Block_ID 1

. F_Par_Wersion 1
CRC (see Fig. 12). F_Source_Add 2000

F Dest_sdd 200 ca

7 F_WwD_Time 120
An explanatlo_n of all F parameters FParCRL Lot —
can be found in Chapter 6.2.

The PsCRC programme for calculating the F_ T : —
iPar_CRC is available for downloading in the In- S SRR ey E=3 EoR =)

ternet under www.twk.de, documentation area,

PsCRC
PROFIsafe

Please select: © Profibus @ Prnf' ne‘t
Code sequence [ increasing clockwise 'J
Scaling function enabled ']
Resolution .;09%,
Total measuring range ]_6?7?516
Gating time 10
Checksum dec
(F_iPar_Crc)

hex

Calculate

Fig.: 13
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4.1.7 Setting real time mode and the updating time

The following dialogues are accessed via the PROFINET system's context menu:

Y [ 1 E-ED TWKT-Series
'?ﬁml . =m{TRT
Copy Ctrl+C
Paste Ctrl+V
Replace Object...

Edit PROFINET 10 System IP Addresses..,
PROFIMET 1O Demain Management...
PROFIMET IC Topology....

Setting of the IRT mode and
transmission cycle

Specify Module...

Delete Del
| addiess | O
EEITx Move
Size

Minimize

0..11 0. Maximize

Go Te 4
Object Properties... Alt+Return
Open Object With... Ctrl+Alt+0

Setting of the transmission cycle in
RT mode and the updating time

Assign AssetID...

Product Support Information Ctrl+F2
FAQ= Ctrl+F7
Find Manual Ctrl+F6
Start Device Tool Fig.: 14

Set the transmission cycle and the desired updating time in the corresponding dialogue. Alternatively, the upda-
ting time can also be set via the interface's object properties. The default value is 2 ms for the updating time and
1 ms for the transmission cycle. The minimum updating time for the TRT/3 is 250 ys.

4.1.8 Planning of "Device exchange without programming device" and "Automatic commissioning"

If system restarting without the assignment of a new device name or the IP address is to be possible following
the exchange of an installed absolute encoder with a mint condition device, this must be taken into consideration
during project planning. This also applies to "Automatic commissioning", in which the manual and, in the case of
larger projects, time-consuming assignment of the device name (as described in Chapter 4.1.9) is avoided during
commissioning.

The following prerequisites have to be met:

» The controller and the devices must support the function "Device exchange without interchangeable medium
or programming device" (for the latter, at least the device itself and its neighbouring devices). The TRT/S3 sup
ports this function.

» The function "Device exchange without interchangeable medium" must be activated in the controller. This is
the default setting.

» The devices must be in delivery condition, i.e. they must not yet possess any device name.

Now call the topology editor using the PROFINET system's context menu (see Fig. 12) and define all PROFINET
connections between the subscribers.

If the project is now loaded into the control system and the actual structure corresponds to the planned topology,
all subscribers receive their planned names from the controller and device exchange succeeds without the reas-
signment of the device name.
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If a PROFINET topology has not been defined as described in Chapter 4.1.8 or if the prerequisites for automatic
commissioning are not met, the absolute encoder name must be assigned manually.

With the absolute encoder connected
and the programming device connected
to the control system, select "Target sys-
tem -> Edit Ethernet subscribers" in the
Simatic Manager to do this. Press the
"Browse" button in the subsequent dialo-
gue. All accessible PROFINET subscri-
bers should now be shown as portrayed
in the example in Figure 15.

It can be seen that the absolute enco-
der device type "TWK T series" does not
possess either a valid IP address or a
name. Now mark the absolute encoder
and exit the dialogue with OK.

Fig.: 15

In the subsequent dialogue, enter the
device name, that who have assigned
for this encoder in the project planning
(see Chapter 4.1.5) and click onto the
"Assign name" button. The device
name is then stored in the absolute
encoder, where it is protected against
zero voltage.

The absolute encoder now logs onto
the controller with its device name
and is then provided with a valid IP
address by the controller. This is also
stored in the absolute encoder, where
it is protected against zero voltage.

Fig.: 16

| | IP address

Start |

| AL address

| Dievice type I M ame

192.168.201
0.0.0.0
0.0.0.0

Stop |

¥ Fastszearch

00-0E-8C-D1-DE-47  57-300
00-0E-8C-E0-48-97  SCALAMCE...

phin-314
zwitchl
15

4 | mn

Flash | AL address:

74-90-50-00-02-58

Caticel |

v vose =

- Ethernet node

MaC address: 74-30-50-00-02-58

Modes accessible online

Browsze. . |

— Set IP configuration

' Use IP parameters

Gateway
IF addiess:
S aselE I ¢ Do hot uze router
Subnet magk; | 7 Use router
Address: |
" DObtain IP address from a DHCP server
~ |dentified by
& Client 1D ' MAL address " Device name
Clignt 10 |

Azzign 1P Configuration |

— Assign device name

Device name: ITRT33_1

Azzign Mame |

— Rezet to factory settings

Beset |

Cloze

Help |
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The absolute encoder can be reset to its delivery condition using the "Reset" button in the "Edit Ethernet subscri-

bers" dialogue (Figure 16).

The following are reset

Delivery condition

Device name Empty
IP-parameters AllO
I&MO-revision counter 0

After resetting, the connection to the profinet controller is closed and the NS LED lights up red. After switching the

voltage off/on, the connection can be re-established by assigning the device name.

If the connections have been defined using the topology editor, the TRT/S3 restarts automatically with the name
assigned during project planning.
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4.2 Step7, Safety Advance - TIA-Portal

This chapter explains the procedure for integrating the TWK TRT/S3 absolute encoder into the PROFINET net-
work of a Siemens S7 control system with Step 7 Professional V13 with Safety Advanced.

4.2.1 Prerequisites

You have created a hardware configuration in accordance with your control system structure and a PROFINET
sub-network.

This is shown here using the example of a CPU314C:

TRTS3_TIA » Devices & networks

PLC 1
CPU 315F-2 P/

Fig.: 17
4.2.2 Installation of the GSD file

* In the main menu choose Options, Install general station description file (GSD).
» Set the source path to your GSD file, check the GSD file and click on "Install" (see Figure 3).
» The absolute encoder symbol is also installed automatically, provided that it is in the same directory

Note: The GSD file and the encoder symbol (bitmap) are available for download under www.twk.de.

Install general station description file

Source path: |C:'.UsersLUserLDownInads | D

Content of imported path

D'File [Version .Language | status Info

E GSDMLY2 3-TWK-TRTS 3-20140606xm|  06/06/2014... English, Ger... Mot yet installed Linear ...
f Install 1 | Cancel

s — |-10.: 18
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After installing the GSD file, the hardware catalogue is automatically updated. The TRT absolute encoder is located
under Further FIELD DEVICES, PROFINET IO, Encoders, TWK-ELEKTRONIK GmbH, TWK T series, TRT/S.

~ [ i Other field devices
« [l FROFINET IO
» (1 Drives
v[ﬁ Encoders
» (1 Siemens AG
« [ TWK-ELEKTRONIK GmbH
* | TWK TSeries
~ g RS

Il s
Fig.: 19

4.2.3 Installing the absolute encoder

Now drag the TRT/S3 encoder form the hardware catalog in the netview of your project.

~| " | v | Catalog

|-:Sea rch=
PLC 1 = [ Filter
CPU 315F-2 PNI.. 8l Controllers
v [ HMI

» E PC systems
v (i Drives & starters
PNJIE_1 v (5 Network compaenents

v (il Detecting & Monitoring
v [ Distributed IO

v (i Field devices

-.—:_\:j-::. ~ ([l Other field devices

5 ~ [l PROFINETIO

] v [ Drives

~ [ Encoders

2 E Siermnens AG

+ [l TWK-ELEKTRONIK GmbH
v[ETHKT-’Serie;
~ [ s

[l 1S3

Fig.: 20

Afterwards click on "Not assigned" and assign the encoder to the PROFINET interface of your CPU or draw a
network connection from the encoder to the CPU port with your mouse.

PLC_1 i TRTS3-1
CPU 315F-2 PMI... TRTIS3 | '
Mot assigned R .

~ Select 10 controller
PLC_1.PROFINET-5chnittstelle_1

Fig.: 21

The encoder's PROFINET-Interface is now installed with its default values.
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To install the encoder module change to the Device view and drag the module corresponding to you encoder to
the first free slot of the module list.

[& Topology view [ Network view | Device view |

Options

J Device overview |

=

'ﬂ’ - |Maodule
*ETRES3A

¥ Interface

|Rack  |Slot
0

0X1

Lagdress | Q address | Type

hd | Catalog

|~:Search:\- |@
@it Pofie

|Arti...
TR

TRTIS3-5000
TS3-1

1

o|lg|o o

2

» [ Head module

Ryl Module
[l TRTx-xx16384D409653xTx
[l TRTx-2x16384D409653xTx-unsafe
[l TRTx-xx16384D53xTx
[l TRTx-xx16384DS3xTx-unsafe
[l TRTx-3¢16384R409653%Tx
[l TRTx-xx16384R409653xTx-unsafe
[l TRTx-xx16384RS3xTx
[l TRT:x-3xx16384RS3xTx-unsafe

Fig.: 22

For the encoder TRT there are modules with different resolutions and data formats available. The module to be
used is defined by the encoder type. Singlturn encoders and 14 bit resolution are available from HW version 2.
With these, it is also possible to add another unsafe module to slot 2. The unsafe module has only input data to
which the data of the safe module is mirrored.

Module Resolution | Multiturn | Functionality

TRTXX-XXX . . .

4096R4096S3xTx 12 bit X Safe position (2x integer16), safe speed, preset

TRTXX-XXX 12 bit x Safe position (2x integer16, separated single and multiturn data),
4096W4096S3xTx safe speed, preset

TRTXX-XXX 12 bit X Safe position (1x integer32), safe speed, preset (module not use-
4096D4096S3xTx able in Distributed Safety)

TRTxX-XXX . . .

8192R4096S3xTx 13 bit X Safe position (2x integer16), safe speed, preset

TRTxX-XXX 13 bit X Safe position (2x integer16, separated single and multiturn data),
8192W4096S3xTx safe speed, preset

TRTxX-XXX 13 bit X Safe position (1x integer32), safe speed, preset (module not use-
8192D4096S3xTx able in Distributed Safety)

Available from HW version 2

16384DS3xTx-unsafe

TRTXX-XXX . - .

16384RS3xTx 14 Bit Safe position (2x integer16), safe speed, preset

TRTXX-XXX . - .

16384RS3xTx-unsafe 14 Bit Position (2x integer16), safe speed

TRTxx-XxX 14 Bit Safe position (1x integer32), safe speed, preset (module not use-
16384DS3xTx able in Distributed Safety)

TRTxx-XxX 14 Bit Position (1x integer32), speed (module not useable in Distributed

Safety)
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TRTxX-XXX . - .

16384R4096S3XTx 14 Bit X Safe position (2x integer16), safe speed, preset

TRTxX-XXX . . .

16384R4096S3xTx-Unsafe 14 Bit X Position (2x integer16), speed

TRTXX-xxx 14 Bit x Safe position (2x integer16, separated single and multiturn data),
16384W4096S3xTx safe speed, preset

TRTxx-xxx 14 Bit x Position (2x integer16, separated single and multiturn data),
16384W4096S3xTx-unsafe speed

TRTxx-xxX 14 Bit x Safe position (1x integer32), safe speed, preset (module not use-
16384D4096S3xTx able in Distributed Safety)

TRTxX-XXX 14 Bit X Position (1x integer32), speed (module not useable in Distributed
16384D4096S3xTx-unsafe Safety)

4.2.5 Setting the network data
Select the encoder in the Device view to show the properties of the PROFINET interface of the TRT/S3.

ﬁ, Properties

J General || 10 tags || System constants || Texts |

w General
Ethemet addresses

Catalog informaticn

= PROFINET interface [X1] Interface networked with
General

Subnet: | FNIE_1
» Advanced options |

Ethernet addresses:

Disgnostics addresses

Diagnostics addresses IP prot I

[Muse IP protocal
s) SetIPaddress in the project

IPaddress: | 192 . 168 . 20 .1

- Subnet mask:

Use router
3 Routeraddress: | O D o .0

() IPaddress is set directly at the device

PROFINET

[ Generate PROFINET device name sutomatically

PROFINET device name | tris3-1

Converted name: | tris3-1

Device number: |T

Fig.: 23

4.2.5.1 Setting the PROFINET / PROFlIsafe Adresse

Under "General" enter the PROFINET name which must be unique throughout the network to identify the device.
If Generate PROFINET device name automatically is selected the name which is entered under PROFINET
interface - General will be registered here. The default name is TRTS3-1.

In the TRT/S3, the Profisafe address must be added to the name. To do this, attach a number between 1 and
65,535 to the end (a special separator between the Profinet name and Profisafe address is not necessary). This
must then be entered for F_Dest_Add under the F parameters (see Chapter 4.2.6.3).

The name assigned here must either be manually allocated to the absolute encoder (see Chapter 4.2.8) or it
can be assigned automatically by the controller using the topology editor (see Chapter 4.2.7 Planning of "Device
exchange without programming device" and "Automatic commissioning").
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The device name is stored in the absolute encoder, where it is protected against zero voltage. An installed device
can be exchanged with a brand new device without a programming device or exchanging a memory card. The
correct name is automatically assigned to the new absolute encoder by the controller. To do this, however, the
prerequisites under Chapter 4.2.7 have to be met.

4.2.5.2 IP-Adresse

Under "PROFINET interface - Ethernet addresses - IP protocol" the boxes Use IP protocol and Set IP address
in the project should be checked. Step7 automatically assigns an IP address when inserting the device in the
project. Manually setting of the IP address is also possible.

4.2.5.3 Prioritized startup, media redundancy, update time and synchronisation

Via the interface option Prioritized startup the startup time of the TRT/S3 from power on until PROFINET 1/O
data exchange can be reduced from approx. 10s to 5s. However, this can only be achieved as of the second
startup.

The TRT/S3 can be used as member (client) in a redundant ring. In case of a line topology one network cable
from the last client to the controler (manager) is necessary only to achieve a redundant communication. Bevor
setting the media redundancy role of the TRT/S3 a MRP domain has to be created and the MRP manager (nor-
mally the controler) to be assigned.

Under "PROFINET interface", "Advanced options", "Real time settings" the desired Update time of the TRT/S3
can be set. The possible values depend on the setting of the send clock of the CPU. The minimal update time for
the TRT/S3 is 250 ps.

The desired real time class can be set under Synchronisation. The TRT/S3 supports the classes RT and IRT.

4.2.6 Setting the absolute encoder (properties of the module)
4.2.6.1 Setting the 1/0 address

After switching to the device view of the TRT/S3 and selecting slot 1 in the device overview the properties of the
module can be accessed.

Set the PLC addresses for the input data (position, speed and status word) and for the output data (preset and
control word) under 1/O addresses (see Chapter 5 for the data format).

: | ifi Properties |
J General || 10 tags || System constants || Texts |
* General [
- ; IO addresses
Catalog information
PROFlsafe Input addresses
Inputs
Module parameters startaddress: |0 |
o addresses End address: |11 |
Process image: |DB‘L—PI
Interrupt OB number: | 40
m Output addresses
4
| Startaddress: |0 |
i End address: |9 |
Process image: |DB‘l-PI
Fig.: 24
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Project planning with Simatic Step7, Advanced Safety - TIA Portal

4.2.6.2 Parameterising the absolute encoder

The absolute encoder's parameters can be changed in the "Module parameters" tab. An explanation of the para-
meters can be found in Chapter 6. After changing the encoder parameters the checksum has to be re-calculated
and entered under the F-parameters (see next chapter).

TRTx-xxx8192D409653xTx_1 [Module]

¥ General

Catalog information

PROFisafe A
Inputs

Fig.: 25

4.2.6.3 Setting the F parameters

The F parameters must be set in the "PROFIsafe" tab. Here, you have to set the Profisafe address attached
to the Profinet name under "F_Dest_Add" and to specify a watchdog time corresponding to your system under
"F_WD_Time"or you to take over the automatic setting . "F_Source_Add" is assigned automatically by the S7

¥ General
Catahg information
Module parameters
110 addresses

Fig.: 26

At the bottom of this window you can see the number and the symbolic name of the F-IO data block of this en-
coder assigned by Step7.
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Once you have changed the rotary encoder pa-
rameters, the checksum must be recalculated
using these so-called i parameters and must be
entered under "F_iPar_CRC". TWK provides

you with the PsCRC programme for calculating .
the F_iPar_CRC (see Fig. 27). TWK

i Profisafe Checksum Calculator EI

PROFIsafe
It can be downloaded from the internet under
www.twk.de topic Documentation model -~
PsCRC. Please select: © Profibus @ Profinet,
An explanation of all F parameters can be
found in Chapter 6.2. Code sequence [ increasing clockwise |
Scaling function enabled '|
Resolution 4096
Total measuring range 16777216
Gating time 10
Checksum dec
(F_iPar_Crc)

hex

Calculate ‘

Fig.: 27

4.2.7 Planning of "Device exchange without programming device" and "Automatic commissioning”

If system restarting without the assignment of a new device name or the IP address is to be possible following
the exchange of an installed absolute encoder with a mint condition device, this must be taken into consideration
during project planning. This also applies to "Automatic commissioning", in which the manual and, in the case of
larger projects, time-consuming assignment of the device name (as described in Chapter 4.2.8) is avoided during
commissioning.

The following prerequisites have to be met:

» The controller and the devices must support the function "Device exchange without interchangeable medium
or programming device" (for the latter, at least the device itself and its neighbouring devices). The TRT/S3 sup
ports this function.

» The function "Device exchange without interchangeable medium" must be activated in the controller. This is
the default setting.

» The devices must be in delivery condition, i.e. they must not yet possess any device name.

Now call the topology editor using the PROFINET system's context menu and define all PROFINET connections
between the subscribers.

If the project is now loaded into the control system and the actual structure corresponds to the planned topology,
all subscribers receive their planned names from the controller and device exchange succeeds without the reas-
signment of the device name.
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Project planning with Simatic Step7, Advanced Safety - TIA Portal

4.2.8 Assignment of the device name

If a PROFINET topology has not been defined as described in Chapter 4.2.7 or if the prerequisites for automatic
commissioning are not met, the absolute encoder name must be assigned manually.With the absolute encoder
connected and the programming device connected to the control system, select "Assign device name" in the
context menu of the PROFINET.

1 ¥ Cut ctrlax |
| EZ] Copy Ctrl+C
| @ Paste Ctriev
| % Delete Del
Rename F2

i Online & diagnostics  Crl+D

® Acsign Fdestination address
[] Receive alarms
Show force values

: a Froperties Alt+Enter |

Fig.: 28

Subsequently the window "Assign PROFINET device name" appears. After selecting the correct online connec-
tion the accessible devices will be displayed. This for example could look like shown in figure 29.

B FPNIE ™
R Realtek PCle GBE Family Controller Jemd

—
—_
-
L
-
L

Fig.: 29
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It can be seen that the absolute encoder device type "TWK T series" does not possess either a valid IP address
or a name. Now mark the absolute encoder, check the name proposed at the top of the window and click on
"assign name."

The device name is then stored in the absolute encoder, where it is protected against zero voltage.

The absolute encoder now logs onto the controller with its device name and is then provided with a valid IP
address by the controller. This is also stored in the absolute encoder, where it is protected against zero voltage.
4.2.9 Resetting to the factory settings

After going online the online diagnosis is available via the context menu of the TRT/S3. Under "Functions" the
function "Reset to factory settings" is available.

+ Diagnostics .
Reset to factory settings

General
Diagnostic status
b PROFIMET interface
* Functions MAC address: 00 -0E -CF -03 -01 -09

Assign IP address IPaddress: 192 _ 168 . 20 _1
Assign name

PROFINET device name: | tris3-1 |

Reset to factory settings

| Reset |

Fig.: 30

The following encoder data will be reset as follows:

The following are reset | Delivery condition

Device name Empty

IP-parameters All O

I&MO-revision counter 0

After resetting, the connection to the profinet controller is closed and the NS LED lights up red. After switching the
voltage off/on, the connection can be re-established by assigning the device name.

If the connections have been defined using the topology editor, the TRT/S3 restarts automatically with the name
assigned during project planning.
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4.3 Application program
4.3.1 Remarks

For a detailed documentation for project planning and programming of F programs refer to SIMATIC S7 Distribut-
ed Safety - Project Planning and Programming, Programming and Operating Manual (A5E00109536-03) /7/ and
SIMATIC S7 Distributed Safety Getting Started /8/ respectivly SIMATIC Safety - Project Planning and Program-
ming /9/ und SIMATIC Safety Getting Started /10/ when using Safety Advance in the TIA-Portal.

4.3.2 F-Peripherie-DB

On translation of the hardware configuration, an F periphery DB is generated for the absolulute encoder, as for
each other Profisafe subscriber. The automatically generated name consists of the 1/0 address and the module
name.

The F periphery DB contains theforthe operation ofthe encodernecessary variables. Ithas the followingappearance:
(A detailed description can be found in the documentation mentioned above)

Distributed Safety

Rdyresze |Deklaration (Name Iyp |(Anfangswert (Kommentar

O.Cfin PaZEE_ON EOOL (FALZE 1=ACTIVATE PASSIVATION

0.1lfin ACE MNEC BOOL (TRUE 1=ACENOWLEDGEMENT NECESEALT

O_Z|in ACE_RET EOOL |FALSE 1=ACENCOWLEDZEMENT FOR REINTEGERATION

0.3(in IPAR EN BOOL (FALSE 1=ENAELE I-PAPAMETER ASSICHNMENT

Z.0|out Pazs_ 00T EOOL (TROE 1=PASSIVATION OUTPUT

Z.1|outc QEBAD EOOL (TRUE 1=FATL-3AFE WALUEZ ARE OUTPUT

Z.Z|out ACE DREQ BOOL (FALZE 1=ACENOWLEDGEMENT REQUEET

Z_3|out IPAR OE EOOL |FALSE 1=NEWT I-PAPRAMETEER WALUUES ASSIGHNED

3.0[out DIA EYTE |BE#lcg0 DIAGNOSTIC INFORMATION

1. 0)out QEAD I 00 |EOOL |TRUE 1=FATL-SAFE WALUE IS OUTPUT AT INPUT CHANNEL

4 1 lonar OEAL T 01 |EO0T, |TEIE 1=FATT-SAFE YATLITE T2 OIITRIIT AT THEIT CHANNEL
Safety Advance

FOOOO0_TRTx2cccB192D409653xTx

Name Data type Offset Start value | Retain Visible in . | Setpoint Comrent
1 < « Input
2 4ms  PASS_OM lBocl  [E] 00 v 1=ACTIVATE PASSIVATION
i @&@v ACK_NEC Bool il 0.1 @ 1=ACKNOWLEDGEMENT MECESSARY
4 @nw ACK_REI Bool 0.2 |Z| 1=ACKNOWLEDGEMENT FOR REINTEGRATION
S @ne IFAR_EN Bool 0.3 E| 1=EMABLE I-PARAMETER ASSIGNMENT
6 - -~ Output
- = FASS_OUT Bool 20 EI 1=PASSIVATION OUTPUT
S = QBAD Bool 21 EI 1=FAIL-5AFE VALUES ARE QUTPUT
9 aln= ACK_REQ Bool Z32 El 1=ACKNOWLEDGEMENT REQUEST
10 ] = IFAR_OK Bool 23 [w] 1=NEW I-FARAMETER VALUES ASSIGNED
11 |40 = DIAG Byte 3.0 1650 ’EI DIAGMOSTIC INFORMATION

4.3.3 Accessing the encoder in the F program

Important for the fail safe operation of the encoder are: reintegration after communication or F periphery errors
by the variables ,ACK_REQ" and "ACK_REI" or "ACK_GL", evaluation of the failsafe status by the variable
"QBAD" and the evaluation of the diagnostic data by the variable "DIAG". All mentioned variables are provided
by the F periphery DB. An example can be found in the following example program.

The access to the I/O data of the encoder is different and depending on the output code of the encoder and on
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the S7 software package. Because in Distributed Safety the use of double words in the safety program is prohi-
bited in this case, only word access to the 32 bit position and reference value is possible, that means the position
and the reference value are devided into 2 words each and the evalutation has to be done seperately. For this
use encoder with output code "R" and "W" are provided.

In the safety program of TIA Safety Advanced doublewords can be used now. Thus position and reference value
in data type DINT32 can be treated in the same way as in the standard program. For this use encoder with output
code "D" are provided. For a description of the data format see chapter 5.

4.3.4 Example program

The following example shows how to access the position and speed value as well as the F periphery DB of the
Profisafe absolute encoder in the safety programme. Setting a preset value and reading the diagnosis data is
also demonstrated.

Only the programming steps which refer to the TWK absolute encoder are shown here. Knowledge regarding the
programming and sequence of the failsafe S7 programme is assumed. As an introduction to failsafe program-
ming, we recommend ,SIMATIC S7 Distributed Safety - Getting Started” /8/ and ,SIMATIC S7 Distributed Safety
— Project Planning and Programming® /7/ respectively SIMATIC Safety - Project Planning and Programming /9/
and SIMATIC Safety Getting Started /10/ when using Safety Advance under TIA-Portal.

All program blocks of the following example can be found in the internet under www.twk.de. The following docu-
mentation was created with TIA Portal V15 incl. Safety Advance and a CPU115F-1PN.

Devices required to operate the example program

» F CPU with PROFINET interface
» Profisafe encoder TRT/S3 with output code "D" (see "remarks to the program" on the next page)
» Step7 as of V5.4 + S7 distributed safety as of version V5.4 or Step7 Professional V13 with Safety Advanced

Hardware structure of the example program

TWEK-TRTS3-TIA-V15-EN » Devices & networks

:[f Metwork | ?E Connections |Hr.-!l connection |v| ol

PLC 1 TRTS3-1 ——
CPU 1511F-1 PN TRTIS3-COW _ ;
PLC 1 R
BrnE 1 L
PNJIE_1
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Inputs and outputs used in the program

TWK-TRTS3-TIA-V15-EN » PLC 1 [CPU 1511F-1PN] » PLCtags » Standard-Variablentabelle [76]

s B T
Standard-Variablentabelle

| :Name Data type Address . |Retain | Acces.. Writa... |Visibl.. | Supervis... |
1 @| TRT_Errorfreset | Bool %10 B i = =l
2 40 TR Speedvalue Int W2 ) [ )
3 4@ TR PositionsValue Dint %I04 v = =
4 |lq@m  Set_Preset Bool %01.0 [ [ )
5 40  TRT PresetValue Dint %QD2 v W) )
& @ TrueFlag Boal %LMO.0 ) =] )
P < failsafestatus Bool %MO.1 E E E
8 < AckRequest Bool %MOD_2 ) W v
g 4  Set Preset Fin Boal BMO_3 v = i
10 Parameter_Enable Boaol M0.4 ) ] =
11 @ UsrAck Bool 0.5 =) [ ]
12 40 Limit1 Bool WMO0.6 ¥ | =
13 - Diagnose_Reguest Boaol %M11.0 =l =l =]
14 4@ Datavalid Bool 1.1 i ) )
15 40  Busy Bool %hH12 ) [ =
16 4@  Error Bool W13 [ ) i)
17 4@ Laddrvalue Hw_Any LA 2 ) v )
18 4@  PresetValue Dint %LMD100 ] =] )
15 @ Sensor_PresetValue Dint D104 @ E E
20 40  Speed_Data Int M08 W W W

Remarks to the program

Access to the profisafe absolute encoder is carried out in a F programme module (here FB100), which must be
called up in a F-runtime group (F call-up module F CALL when using Distributed Safety). Calling the FB100 in
the F CALL is not described here.

When using Distributed Safety it should be noted that access to double words is not permitted (see chapter 4.3.3).
An example program for Distributed Safety is available on our homepage.The examples show how to carry out
the comparision between the position and the threshold values although the position value consists of two words
and the compare operation needs integer values.

The following listing contains only the for the handling of the encoder relevant part. Program blocks like F-CALL,
clock OBs or peripheral data blocks are not listed.
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OB1, NW 1 - 3: Load preset value, show F error messages with the DIAG byte

* Block title: Main program for TWK-PROFlzafe encoder TRTIS3

w TrueFlag, DIAG-Byte and calling FE ReadDiagData. Calling up the safety program is done in the F
runtime group.

- Network 1:

Generate true flag

oo
"TrueFlag”

5

W00
*TrueFlag” —o —_

i Network 2: .

The presetvalue is stored in the MD104.

MOVE
W00
"TrueFlag” — EN
¥MD104 1:-'-rcl'nllﬂII]-IZI' .
"Sensor_ %r|_DUT1 - "Prezetvalue
PresetValue” — |y ENO —

o Network 3: ..

w Display of Ferror meszages (here in help byte 1;in a real system, this should
be further processed in the error message system). Polling the DIAG variable in
the safety prograrmme is not permissible.
iMeaning of the individual bits in (71}

MOVE
o0
"TrueFlag” — EN
"FOOO00_TRTx-
w0xE 192040965 3x *LGIUT'I - #HB1
Tx 17DIAG — iy ENOD —
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FB100, NW 1 - 3: Reading QBAD and Acknowledge

* Block title: ™ absolute encoder as a PROFISAFE subscriber

Comrment

- Network 1:

w Folling of the failsafe status of the absolute encoder. In a real system this
bit must be polled to introduce the fail safe state of the system. In case of
QBAD =1 the system has to go in the fail safe state.

Y01
“failzafestatus”

"FOO000_TRTx
003192040965 3x
T_1".QBAD — -

- MNetwork 2: ..

Display necessary user acknowledgement

02
*AckRequest”

"FOO000_TRTx
008192040965 3x
Tx_ 1" ACK_

REQ =

hd Network 3: .

Carry out user acknowledgement

%DB9
*ACK_GL_DB"
ACK_GL
= EN
%05
"UsrAck™ — ACK GLOB ENO —

Datum: 20.02.2020 Seite 33 von 49 Document no. TRT 12846 NE



SUPREME SENSORING

TWK

FB100, NW 4 - 6: Set reference value

i MNetwork 4: 1=EMABLE I-PARAMETER ASSIGHMENT

Enabling the preset setting via iPar_EN

"Set_Preset”

%Mo 3
“Set_Preset_Fin" — —_—

- Network 6: .

Write preset value to output double word

MOVE
~~—EN %002
%WD100 st QUT] — "TRT_Presetvalue”
"PresetValue” — |y ENOQ —

a0 4 *FOCO00_TRTx
"Parameter_ 0x81920409653x
Enable”® T 1°.IFAR_EM
P SR
A
FHMZ
==1
"FOO000_TRTx
wx81920409653x
T 1" OBAD —
*FOO000_TRTx *FOOO00_TRTx-
wxB1920409653x wxB192040965 3%
T 1" IPAR OK — T 1" IPAR_EM
o =
"TRT_ErrorPreset” — 3¢ —nR1 g— -3
¥  Network5: .
Set preset bit
%010
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FB100, NW 7 - 8: Accessing position and velocity

b Network 7: .

Example ofa limit rmonitoring of the position value

Dint

D4 w05

“TRT. "Lirnit1*®

FositionsValue® M1 =
DINT#1000 — N2 A—

b Network 8: .

Accessing the speed value

MOVE
e = AW 08
Uz X 0oUT "Speed_Data”
"TRT_Speedvalue” — |y EMNO =—
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Reading the diagnosis data

On occurrence of a PROFINET device diagnostic alarm, OB 82 is run through in S7. Amongst other aspects, the
trigger for the diagnostic alarm can be ascertained in this. The diagnostic data can then be read-out with SFB52
which has to be called in the cyclic program. The events which trigger a diagnostic alarm in the absolute encoder

can be found in Chapter 7.2.

The control system transfers the hardware identifier of the device which has transmitted the diagnostic alarm in
the local variable LADDR.

OB 82: Evaluation of the local OB 82 data and initialisation of the read job

 Block title: "0 Point Fault”

w The system will jump to the OBB2 as soon as 8@ modul or device requests
diagnostic orsends an alarm.

»  Network 1: Cenversion into integer format

Comment
MOVE
W00
"TrueFlag” =—— EN —A‘;Lou'n #LADDR_Int
FLADDR = |N ENO =—

bl Network 2: Setdiagnostic request

Compairing with the Hardware |dentifier

w110
== "Diagnose_
Int Request”

#LADDE_Int — |N1 5
266 — N2 — —

- Network 3: ..

Store the hardware identifier in a global variable

MOVE
AW 2
o= EM —A‘;L{:U'n — "Laddrvalue®
¥LADDR IN END =

OB 1, NW 4: Calling the FB 1 to read the diagnostic data

¥  Networkd: CallingFBE2
Reading diagnostic data with the SFBES2

DB8
"ReadDiagData_
DB"
YrBe2
"ReadDiagData”
0.0
"TrueFlag” — EN END —
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FB 2: Reading the diagnostic data with the SFB52 RDREC

* Block title: Read diagnostic data
The data will be written to the DB101 starting with byte 0.

> Metwork 1: Calling SFES2 (RDREC)

w |ID =Record Index
FDE9 hex-Encoder diagnostic data 63 byte (DB101), BFO1 hex-Parameter data 11 byte (DBE102)

DB 3
"RDREC_DB*
%W11.0 RDREC
"Diagnose_ Varant
Reguest’ UMO .0
P "TrueFlag” — EN
REQ
#HMI
Y 2 VALID — #ReadValid
"Laddrvalue”® s BUSY — §ReadBusy
16%FDES — INDEX ERROR — #ReadError
53 — MLEM STATUS — #Read_Status
PE#DOB101T DBXOD. LEMN — #DiEQHDSE_LDﬂg
D BYTE 63 RECORD EMNO —

> Network 2: Dats Valid

Shows ifthe last read was successfull and ifthe data are valid.

M1
"Datavalid®
RS
WM11.0
‘Diagnose_
Regquest” — g
#ReadValid — 59 Q—

*  Network 3: Busy

Shows if the last reading was initiated.

1.2
"Busy”
RS
M110
"Diagnose_
Request” — g
#ReadBusy — 51 o
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Network 4: Error

Shows ifthe last read was successfull.

113
“Error”
RS
110
*Diagnose_

Reguest” — g

#ReadError — 59 Q—

Metwork 5: Resetthe diagnostic request

Comment
110
"Diagnose_
Request”
R
0.0
"TrueFlag” — —_

Evaluation of a Profinet alarm

The SFB54 (RALRM) has to be called in an alarm OB. In the output ID it delivers the hardware identifier of the
device that has triggered the alarm. In the data block to which AINFO points amongst others the alarm number

can be read.

OB 82: NW 4

w

MNetzwerk 4: Aufruf SFES4 (RALRM)
Die SFBS4 darf nurim OBB2 aufgerufen werden.

FP#DET03.DEXO.
0 BYTE 256 — TINFO

F#DB102.DBX0.
0 BYTE 34 — aINFO

YDE4
"RALRM_DB"
RALRM
.= EN
! — MODE
0—F.ID
0 — MLEN

#alarm_
MEW — Empfangen

STATUS — #AlarmStatus

ID — #HW_Kennung

LEN — #AINFO_Lange
ENO —
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5. 1/0 data

5.1 Overview

5.1.1 Output code R and W

Input data: Device -> Controler
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Octet 1 | Octet 2 | Octet 3 |Octet4 |Octet5 |Octet6 Octet 7 | Octet 8 | Octet9 | Octet 10 | Octet 11 | Octet 12
status word position data velocity F input data
Output data: Controler -> Device
Octet 1 | Octet 2 | Octet 3 |Octet4 |Octet5 |Octet6 Octet 7 |Octet8 |Octet9 |Octet10
control word preset value F output data
5.1.2 Output code D
Input data: Device -> Controler
Octet 1 |Octet2 [Octet3 | Octet4 |Octet5 |Octet6 |Octet7 |Octet8 |Octet9 [Octet 10 | Octet 11 | Octet 12
status word velocity position data F input data

Output data: Controler -> Device

Octet 1 | Octet 2

Octet 3 | Octet4 [Octet5 | Octet 6

Octet 7 | Octet 8 [ Octet9 | Octet 10

control word

preset value

F output data

5.2 Status word

The status word contains error bits which can be interpreted by the application program of the PLC.

Octet 1

Octet 2

7 6 5 4 3 2

1

017 6 5

4 3 2 1 0

15[14[13]12[11]10] 9 [ 8

7|65

[4]s]2]1]o

16 bit status word

Bit | Name

Remarks/remedy

0 Error_Preset

Error during preset setting

- the preset value has to be in the range of 0O ... total number of steps -1

- set the preset value only during standstill of the shaft

- switch on scaling

1-15 | not used

5.3 Position data

The position value is output as a 2x 16 bit signed integer (output code R and W) or 1x 32 bit signed integer value
(output code D) in Motorola format (Big Endian). The factory setting of the resolution of the position value is 4096
respectively 8192 steps / turn. When using devices with output code R and D it can be adjusted via the parame-
terization. For output code W it is fixed to the maximum value.
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5.3.1 Data format coding R

Octet 3 Octet 4 Octet 5 Octet 6
7 6 5 4 3 2 1 0|7 6 5 4 3 2 1 0|7 6 5 4 3 2 1 0|]7 6 5 4 3 2 1 0

31]|30|29(28[27|26|25]|24]|23[22[2120] 19] 18] 17|16 15] 14| 13[12[11]10] 9 | 8 [ 7 [6 [ 5|4 ]3] 2[ 1] 0
0|jo|o|jo|jofojojojojojo|ojofofofofojojojo position value* (singleturn)
0l0[0|0O|0[0]|0]|0]| positionvalue* (high) position value (low)

* At 12 bit resolution. With higher resolution correspondingly longer.

5.3.2. Data format coding W

The rotary encoders with code type W (TRTxx-xxxxxxxW4096S3xTxx) reveal deviating position and preset value
representation. In these models, the number of revolutions (multiturn part) is output in the first word and the steps
of the single-turn part in the second word

Octet 3 Octet 4 Octet 5 Octet 6
7 6 5432 10|76 5432 10[7 65432 10[/7 6543210
31]30{290]28]27|26]25]|24| 23] 22[21]|20] 19| 18] 17[ 16| 15| 14[ 13| 12[ 11[10] o [ 8 | 7|6 [ 5] 4|3 [ 2] 1] 0
o|jofofo number of turns o|jofofo steps*

* At 12 bit resolution. With higher resolution correspondingly longer.

5.3.3 Data format coding D

Encoder with the output code D (TRTxx-xxxxxxxD4096S3xTxx) provide a position- und preset representation as
double word (Integer32).

Octet 5 Octet 6 Octet 7 Octet 8
7 6 5 4 3 2 1 0|7 6 5 4 3 2 1 0|7 6 5 4 3 2 1 0|7 6 5 4 3 2 1 0

31|30[290] 28|27 26| 25|24 | 23] 22]21]|20] 19| 18] 17] 16| 15 14[ 13| 12[ 11| 10| o [ 8 | 7|6 [ 5| 4 [ 3| 2] 1] 0
ojofofofofojojojojojojojofofofofofofojo position value* (singleturn)
ofojo|ofojofo]0 position value* (multiturn)

* At 12 bit resolution. With higher resolution correspondingly longer.

5.4 Velocity

The velocity value is determined via the cyclically read-in of the position data. The dimension is steps per gating
time. The gating time (time interval for determining the change of position) is adjustable in the range of 10 - 1000
ms. The default value is 10 ms.

Coding R, W Octet 7 Octet 8

Coding D Octet 3 Octet 4
7 6 5432 10[7 6543210
15[14[13][12[11]10[ 9| 8|7 [6]|5]4[3]2[1]0

16 bit velocity

The speed value is output as a 16-bit signed integer value in Motorola format (Big-Endian). The following applies
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to the prefix:

positive for increasing position
negative for decreasing position

The refresh rate of the velocity signal is independent from the selected gating time always 1ms.

The speed measurement resolution is independent of the resolution set for the position value (resolution parameter).
In devices with 12 or 13 bit resolution it is based on a resolution of 4096 otherwise on 65536 steps per revolution.

The steps/gating time unit can be converted to rpm as follows:

v x 60000/ t v = encoder output for speed value
r t = gating time in ms

u = speed in rpm
r = resolution in steps (4096 or 65536)

5.5 F input data

The 4-byte F input data consist of the 1-byte F status and the 3-byte CRC checksum. Their content is defined
in the Profisafe profile /1/. The status of the F status bit must be evaluated in the F application programme (see
programme example in Chapter 4.3.4).

5.6 Control word

Octet 7 Octet 8
7 6 54 3 2 107 65 43210
15[14[13][12[11]10] 9 [ 8] 7[e6]|5]4[3]2[1]0
16 bit control word

Bit | Name Meaning

0 Set_Preset The preset value is activated on the rising edge.
1-15 | not used

5.7 Preset value (reference value)

In certain cases, setting the reference value is unavoidable in order to compare the machine position values and
the absolute position of the absolute encoder. The reference value is the position value which is displayed at the
reference point. The user must note that the reference value must lie within the range of 0 to (total number of
steps - 1). This particularly has to be taken into consideration when changing the total number of steps.

The set reference value (preset value) function can only be executed whilst the absolute encoder shaft
is stationary! Setting the reference value is only possible when scaling is switched on (see Chapter 6)!

The preset value is set in the cyclical I/O data traffic by transferring the preset value in the output bytes (octets
3 - 6) and subsequently (or simultaneously) setting bit O of the control word (octets 1 - 2).

Before setting the preset value, the i parameterization must be enabled with the F control bit iPar_EN. The rotary
encoder reports the completion of the process with the F status bit iPar_OK. If an error occurs on setting the
preset value, e.g. due to a rotating rotary encoder shaft, this is reported via status bit 0 in the status word. In both
cases, i.e. in the case of successful preset and in the event of an error, the iPar_EN bit must be reset. The rotary
encoder then resets its iPAR_OK to zero. (See programme example in Chapter 4.3.4.)
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The preset value is taken over with the rising edge of bit 0 of the contorl word. An offset value is calculated (from
the current actual position and the reference value) by the absolute encoder in this case. This is stored in the ab-
solute encoder, where it is protected against zero voltage, with the result that the new position is correctly output
again even following voltage failure.

5.7.1 Data format coding R

Octet 3 Octet 4 Octet 5 Octet 6
7 6 5 4 3 2 1 0|7 6 5 4 3 2 1 0|7 6 5 4 3 2 1 0|7 6 5 4 3 2 10

31]|30{ 20| 28|27 26| 25|24 | 23] 22[21]|20] 19| 18] 17[ 16| 15| 14[13] 12[ 11| 10] o [ 8 [ 7|6 [ 5| 43| 2] 1] 0
olololo|ofo|o|o]|o]|o|o|olo|o|o|olofofo]o preset value* (Singleturn)
ofojo|ofojofoj|o preset value* preset value

* At 12 bit resolution. With higher resolution correspondingly longer.

5.7.2. Data format coding W

Octet 3 Octet 4 Octet 5 Octet 6
7 6 5 4 3 2 1 0|7 6 5 4 3 2 1 0|7 6 5 4 3 2 1 0|7 6 5 4 3 2 1 0

31]30{20]28]27|26]25]|24| 23] 22[21|20]19[ 18] 17[16] 15| 14[13] 12[ 11[10] o [ 8 [ 7|6 [ 5] 43| 2] 1] 0
0fojo]|o0 preset value number of turns 0fojo]|0 preset value steps*
* At 12 bit resolution. With higher resolution correspondingly longer.
5.7.3 Data format coding D
Octet 3 Octet 4 Octet 5 Octet 6

7 6 5432 10[7 65432 10[76543210[76543210
31]30{290]28]27|26]25]|24| 23] 22[21]|20] 19| 18] 17[16] 15| 14[13] 12[ 11[10] o [ 8 [ 7|6 [ 5] 4|3 [ 2] 1] 0

ojojofofojojojofofojojofofojojofofojojo preset value* (Singleturn)

N

ojofofofofojojo preset value*

* At 12 bit resolution. With higher resolution correspondingly longer.

5.8 F output data

The 4-byte F output data consist of 1 control byte and the 3-byte CRC checksum. Their content is defined in the
Profisafe profile /1/. The F control bits are made available by the F control system and must be implemented in
the F application program (see programme example Chapter 4.3.4).
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Parameterisation of the absolute encoder is carried out using the acyclical PROFINET services. In the case of
the Simatic S7 control system, this is carried out during starting as default. Changing the parameter of the TRT/
S3 during cyclic I/0 data exchange is not possible.

Attention: Never change the parameterisation whilst a system or machine is in operation! A complete
function test has to be performed after each parameter change befor returning to normal operation.

Record index

Data

0xBF02

Encoder parameter

0x64

F parameter

6.1 Encoder parameter

6.1.1 Overview

Byte Data type Designation Default
1 BYTE Operating mode 0x08
2-5 UINT32 Single turn resolution [steps/turn] 4096*
. 16.777.216 or 4096*
6-9 UINT32 Total measuring steps [steps] for Singleturn
10 -11 INT16 Gating time [ms] 10

*HW version 2: 16384
*HW version 2: 67.108.864

6.1.2 Description of the absolute encoder parameters

Byte |Bit | Parameter Value range Default Remark
No.
1 0 | Code path 0: clockwise (cw) | clockwise Ascending values on rotation
1: counter clock- (cw) clockwise (CW) or
wise (ccw) counter clockwise (CCW).
(When looking towards the
shaft)
1-2 | Not used
3 | Scaling function 0: off 1: on on Enables/disables scaling of
the position value via the
resolutioin, the total number of
steps and the preset.
4-7 | Not used
2-5 Resolution [steps/revo- | 1 - 4096* 4096* To change this, the parameter
lution] "Scaling function" must be set
to llonll
6-9 Total number of steps 1-16,777,216* or | 16,777,216* | To change this, the parameter
[steps] 4096* for Single- "Scaling function" must be set
turn to "on"
10-11 Gating time [ms] 10 - 1000 10

The maximum values depend on the encoder type. The values specified here apply to an encoder with 12 bit resolution.
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Notes:

Coding:

All values in Motorola format (Big Endian)
Resolution

The resolution of encoders with coding W is not changeable and factory set to 4096 respectivly 8192 for the 25
bit encoder.

Total number of steps:

It must be noted that the number of revolutions is calculated in powers of 2n internally in the encoder. Irrespec-
tive of this requirement, the user can programme the desired total number of steps and the desired resolution
according to the application. During calculation, the absolute encoder uses the next highest power of 2n if ne-
cessary. In this case, the values are designated as the effective resolution or the effective total number of steps
and are displayed as the output values.

Example : Desired total number of steps: 20,480
Desired resolution: 4096
Desired number of revolutions: 5
Internal absolute encoder calculation
Effective total number of steps: 32,768
Effective resolution: 4096
Calculated number of revolutions: 8

(Note: The above notice is to be taken into consideration in the case of non-reversible operation. In the listed
example, position 0 is only reached after 32,767 steps and not after 20,479 steps as desired.)

Checksum:

After changing the encoder parameters, the checksum must be recalculated and entered under the F-parameter
"F_iPar_CRC". TWK provides the program PsCRC for calculating the F_iPar_CRC. You can download this pro-

gram from the Internet at www.twk.de, Documentation area, PsCRC.

6.2 F parameter

6.2.1 Overview

Overview
Octet Data type Description Default
1 Unsigned8 F_Prm_Flag1
2 Unsigned8 F_Prm_Flag2
3-4 Unsigned16 F_Source Add 0
5-6 Unsigned16 F _Dest_Add 1
7-8 Unsigned16 F_WD_Time 120
9-12 Unsigned32 F_iPar CRC 7100
13-14 Unsigned16 F Par CRC |-
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Octet 1: F_Prm_Flag1

Bit no. | Parameter name | Value range Default Remarks
0 F_Check_SeqNr [ 0: NoCheck NoCheck Fixed to "No Check"
1 F_Check_iPar 0: NoCheck NoCheck Fixed to "No Check"
2-3 | F_SIL 1: SIL2 SIL2 Fixed to "SIL2"
4-5 | F_CRC_Length 0: 3-Byte-CRC (V2 | 3-Byte-CRC | Checksum of the process data (CRC2).
Mode)
6-7 | not used
Octet 2: F_Prm_Flag2
Bit no. [ Parameter name | Value range Default Remarks
0-2 not used
3-5 F_Block_ID 0-7 1 1 = F parameter block contains F_
iPar_ CRC
6-7 F_Par_Version 1: V2-Mode 1 Parameter version
Octet 3-14
Octet | Parameter name | Value range Default | Remarks
3-4 |F_Source_Add 1-65534 Automatically assigned by the SIMATIC manager
5-6 |F_Dest_Add 1-65535 1 Must correspond to the Profisafe address set in
the Profinet name.
The TRT/S3 is a F device with PROFIsafe address
type 1, i.e. the F_Dest_Add has be unique netwi-
de and CPU-wide.
7-8 |F_WD_Time 1-65534 120 Monitoring time in the failsafe slave.
Within the monitoring time, a valid, current safety
message must be received from the F CPU.
Otherwise, the device goes to the safe state. Set
the monitoring time long enough to ensure not
only that the communication functions tolerate
telegram delays, but also that the fault response
is triggered quickly enough if a fault occurs (e.g.
interruption of the communication connection).
The minimum watchdog time for the TRT/S3 is
120 ms (for 4 ms actualisation time).
9-12 | F_iPar_CRC 1 - OxFFFF FFFF | Ox1BBC | CRC checksum on the iParameters (encoder
parameters). A checksum calculation program
is availabe for download on www.twk.de menu
documentaton.
13-14 | F_ParCRC (CRC1) | 0 - 65535 CRC checksum on the F parameters. Is genera-
ted from the SIMATIC Manager.
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7. Diagnostic

7.1 Overview

The encoder TRT/S3 provides diagnostic data in 3 different ways.

- LEDs (see Chapter 3.3)

- PROFINET alarms (see Chapter 7.2)

- Diagnostic data (see Chapter 7.3)

7.2 PROFINET alarms
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The following alarms are send via the PROFINET alarm mechanism. In the PROFINET controler they are displa-
yed in plain text and partially with a help text.

Erro Error text Reaction Status-LED | Remarks/remedy
no. (NS)
(hex)
0x001A | Internal communication Input and F data =0 Please switch power off/on or
error (TPS-1) change the device
0x0040 | Mismatch of safety destina- | Diagnostic data: F para- | red flashing
tion address (F_Dest_Add) | meter error (1 Hz2)
0x0041 | Safety destination address | Diagnostic data: F para- | red flashing
not valid (F_Dest_Add) meter error (1 Hz)
0x0042 | Safety source address not | Diagnostic data: F para- | red flashing
valid (F_Source_Add) meter error (1 Hz)
0x0043 | Safety watchdog time va- | Diagnostic data: F para- | red flashing
lue is 0 ms(F_WD_Time) meter error (1 Hz)
0x0044 | Parameter "F_SIL" ex- Diagnostic data: F para- | red flashing
ceeds SIL from specific meter error (1 Hz)
device application
0x0045 | Parameter "F_CRC _ Diagnostic data: F para- | red flashing
Length" does not match meter error (1 Hz)
the generated values
0x0046 | Version of F-Parameter set | Diagnostic data: F para- | red flashing
incorrect (F_Par_Version) | meter error (1 Hz)
0x0047 | F parameter CRC error Diagnostic data: F para- | red flashing
(CRC1-Fault) meter error (1 Hz)
0x0048 | Error in F parameterset Diagnostic data: F para- | red flashing
meter error (1 Hz)
0x004B | Inconsistent iParameters Diagnostic data: F para- | red flashing | Please check the value of
(iPar-CRC error) meter error (1 Hz) the F parameter F-iPar-CRC.
0x1100 | Device error Diagnostic data: fast red Please switch power off/on or
device error flashing change the device.
F status word: (10 Hz)
FV_activated, Device
Fault
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0x1110 | Preset error Diagnostic data: Preset | red flashing | The preset value has to be
error (1 Hz) in the range of 0 ... total
Status word: Error- number of steps -1. Setting
Preset the preset is only allowed
when the shaft is in standstill.
Scaling has to be on.
0x1120 [ Velocity measuring range | Diagnostic data: red flashing | Please reduce the velocity or
exceeded velocity error (1 Hz) decrease the gating time.
F status word:
FV_activated
0x1140 | Parameter error Diagnostic data: red flashing | The value for the total
Parameter error (1 Hz) measuring range has to be
in the range of: resolution ...
(resolution x max. number of
turns (4096)).
0x1150 | Supply voltage out of range | F status word: red flashing | Please check the supply
FV_activated, Device | (1 Hz) voltage and switch power
Fault supply off/on.
0x1160 | Wrong Record Index on F status word: red flashing | Please check your GSD file.
startup FV_activated, Device_ | (1 Hz)
Fault
0x1170 | Sensor not ready F status word: red flashing | Please switch power off/on or
FV_activated, Device | (1 Hz) change the device.
Fault

7.3 Diagnostic data records

The following diagnostic records are available in the TRT/S3. They can be read out with the PROFINET acyclic

read services.

Record index Data

OxAFFO I&MO0 data (according to I&M-specification version 1.2 /9/)
0xBF02 Parameter data (see Chapter 6)
OxFDE9 Diagnostic data according to Encoder Class 2 Profile (see below)

7.3.1 Diagnostic data according to Encoder Class 2 Profile

Diagnosis data in data record 0xFDE9
Byte Datatyp Diagnostic function Default Diagnostic Remark
(values in hex) alarm
1-8 BYTE | Reserved 00
9 BYTE | Operating status 08 No Cw,
Scaling on
10 BYTE Encoder typ 01 No Absolute multiturn encoder

*Depending on the encoder type.
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11-14 | UINT32 | Maximum resolution 0000.1000* No Maximum possible steps/
revolution of the present
encoder typ.

15-16 | UINT16 [Maximum measuring range | 1000 No 4096 revolutions

17 UINT8 [ Additional alarm messages |00 No Not supported

18-19 | UINT16 [ Supported alarm messages | 0000 No Not supported

20-21| UINT16 [Warning messages 0000 No Not supported

22-23 | UINT16 | Supported warning messages | 0000 No Not supported

24 -25 | UINT16 | Profile version 0101 No Current encoder profile
version

26 -27 | UINT16 | Software version XX.XX No Current firmware version

28 -31 | UINT32 |[Operating time FFFF.FFFF No Not supported

32-35| UINT32 |[Offsetvalue 0000.0000 No Current internally calcula-
ted offset value

36 -39 | UINT32 |[Manufacturer offset value 0000.0000 No Not supported

40-43 | UINT32 [Resolution 0000.1000* No Currently set resolution

44 - 47 | UINT32 [ Total number of steps 01.000.0000* No Current total number of steps

48 - 57 BYTE Serial number No Serial number of the device

58 - 59 BYTE Reserved 0000 No

60 - 63 BYTE Manufacturer specific dia- 00000000 Yes See below

gnostic data
*Depending on the encoder type.
Encoder specific diagnostic data
Byte | Bit | Error message Diagnostic | Status-LED Remarks/remedy (see Pro-
alarm (NS) finet alarms)
60 reserviert
61 reserviert
62 0 Flash error yes fast red flashing
(10 Hz)
1 not used
2 F parameter error yes red flashing
(1 Hz)
3-7 |notused
63 0 not used
1 Device error yes fast red flashing
(10 Hz)
2 Parameter error yes red flashing
(1 Hz)
3 Scaling error yes red flashing
(1 Hz)
4 Supply voltage out of range yes red flashing
(1 Hz)
not used
Preset error yes red flashing
(1 Hz)
7 Velocity error yes red flashing
(1 Hz)
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8. Scope of delivery

The scope of delivery includes:
- Absolute encoder with PROFIsafe interface

- Connection assignment TY XXXXX (depending on the device variant)

Available for download on www.twk.de are:
- the corresponding datasheet

- this user manual

- the checksum calculation program PsCrc
- the certificates

- example programmes

- GSD file and bitmap

9. Literature

/11 PROFlsafe-Profile for Safety Technology, Order No. 3.092 und 3.192, PROFIBUS Nutzerorganisation e. V.,
Haid-und-Neu-Str. 7, D-76131 Karlsruhe, www.profibus.com

/2] PROFINET - Interface nach IEC 61158 / 61784 bzw. PNO-Spezifikation, Order No. 2.712 und 2.722, PRO
FIBUS Nutzerorganisation e. V., Haid-und-Neu-Str. 7, D-76131 Karlsruhe, www.profibus.com

/3/  PROFINET Installation guidline, Order No. 8.071, PROFIBUS Nutzerorganisation e. V.,
Haid-und-Neu-Str. 7, D-76131 Karlsruhe, www.profibus.com

14/ PROFINET Cabling and Interconnection Technology, Order No.: 2.252, PROFIBUS Nutzerorganisation e. V.,
Haid-und-Neu-Str. 7, D-76131 Karlsruhe, www.profibus.com

/5/ Installation Guideline PROFINET Part2: Network Components, Order No.: 2.252 p2, PROFIBUS Nutzeror
ganisation e. V., Haid-und-Neu-Str. 7, D-76131 Karlsruhe, www.profibus.com

16/  PROFlsafe - Environmental Requirements related to PROFIsafe - Profile for Safety Technology on PROFI-
BUS DP and PROFINET IO (IEC 61784-3-3), Order No. 2.232, PROFIBUS Nutzerorganisation e. V.,
Haid-und-Neu-Str. 7, D-76131 Karlsruhe, www.profibus.com

/71 SIMATIC S7 Distributed Safety - Project Planning and Programming, Programming and Operating Manual
(AS5E00109536-03) - http://support.automation.siemens.com

/8/  SIMATIC S7 Distributed Safety Getting Started
(AS5E00320725-01) - http://support.automation.siemens.com

/91 Profile Guidelines Part 1: Identification & Maintenance Functions, Order No. 3.502, www.profibus.com

/10/ SIMATIC Safety - Project Planning and Programming
(ASE02714440-AC) - http://support.automation.siemens.com

/11/ SIMATIC Safety - Getting Started
(AS5E02714463-01) - http://support.automation.siemens.com

Datum: 20.02.2020 Seite 49 von 49 Document no. TRT 12846 NE



