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1. General

Absolute encoder
The absolute encoder "Sendix 58xx PNIQ" is intended for the acquisition of rotary movements of any kind. The acquired measur-
ing values are transmitted via a Profinet interface (PN |0 device).

The "Profinet" interface standard is considered as the successor of "Profibus” and is maintained by the "PROFIBUS Nutzerorgan-
isation e.V. (PNO)” (PROFIBUS Users Organization). The PNO website www.profibus.com offers various information about the
Profinet standard (e.g. introduction videos, standards, device profiles). The Kiibler "Sendix 58xx PNIO" encoder passed success-
fully the Profinet conformity test defined by the PNO. The test report (by COMDEC, Siemens AG) and the corresponding certifi-
cate issued by the PNO are available for viewing on our Internet website www.kuebler.com.

The mechanical link with the object to be measured is achieved via a solid shaft/a hollow shaft. The shaft position (rotation
angle) is acquired as a 16-bit value (=> singleturn resolution = 65536 positions). The multiturn version includes an additional
revolution counter (12 bits) (=> multiturn resolution = 4096 revolutions).

Depending on configuration and parameterizing, the count direction (clockwise/counterclockwise), the required output resolu-
tion and the unit of the calculated rotational speed can be selected. The Preset function allows setting the current position as a
reference point (e.g. zero point).

The cyclic input/output data can be arranged/formatted either in a manufacturer-defined format ("ManTel860") or in a standard-
ized format ("StdTel81" acc. to encoder profile V4.1, with/without extensions).

The acyclic communication (e.g. parameterizing) takes place in compliance with the definitions in encoder profile V4.1 and in
Profidrive profile V4.1.

Physically, the Profinet interface has 2 ports, allowing both star and line/ring structures without additional hardware (switches).

This manual refers to the encoder firmware V3.0.x and to GSDML file
"GSDML-V2.32-KUEBLER-0198-Sendix58xxPNI0-20160217.xml".
The GSDMIL file (and the corresponding .bmp file) can be downloaded from www.kuebler.com.

The hardware configuration tool (e.g. SIMATIC STEP7 or TIA PORTAL) must support at least the GSDML scheme V2.2!
The minimum permissible STEP7 version is V5.4+SP4+HF1 (revision level K5.4.4.1)!

The Profinet configuration is represented in this manual as an example with the Siemens software "STEP7, V5.5" and "TIA Portal,
V11". When using another software/version, proceed accordingly. In case of doubt, consult the documentation of the configura-
tion software you use!

PROFINET

PROFINET —is an industrial Ethernet standard that connects the standard Ethernet of the office world with plant automation.

As an alternative for PROFIBUS, PROFINET offers in addition comfortable diagnostic tools and is based on established transmis-
sion standards such as UDP and IP.

Device profiles are used by means of GSDML files in the description language XML.

PROFINET offers transmissions adjustable according to the application.

- PROFINET NRT (non real time):
For non- time-critical automation applications with clock rates of about 100 ms.

- PROFINET RT (real time):
Offers cyclic data exchange with optimized performance with 10 ms clock rate.

- PROFINET IRT ( isochronous real time):
Supports cyclic data exchange at 1 ms and a jitter lower than 1 ps.
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When designing a PROFINET network, basing on the MAC address of a PROFINET node, the latter is assigned a unique unam-
biguous name, the so-called "name baptism".

Based in this name, the controller can then assign the node an IP address via which a node can be addressed.

Data can be transmitted cyclically (process data) and acyclically (parameter data) between the controller and the node.
Acyclic parameter data can be transmitted during startup, but also during operation.

2. Technical data

2.1 Mechanics

Shock resistance acc. to EN 60068-2-27 2500 m/s?, 6 ms for singleturn
2000 m/s?, 6 ms for multiturn

Vibration resistance acc. to EN 60068-2-6 100 m/s?, 10 ... 2000 Hz

Working temperature range -40...+85°C

2.2 Supply voltage and current consumption

10...30 VDC

200 mA at 10 VDC
80 mA at 24 VDC
60 mA at 30 VDC

2.3 Hardware characteristics

PROFINET 10 ASIC: ERTEC 200
Auto-Negotiation

Auto-Polarity

Auto-Crossover

Function display and diagnostics by means of LEDs

2.4 Supported standards

Profinet

RT_CLASS_1, RT_CLASS_2, RT_CLASS_3(IRT), DCP, RTA, LLDP, SNMP, MIB-II, LLDP-MIB, PTCP, MRP, FSU, Conformance Class
C, NetloadClass Ill, IM0 readable, IM1...4 readable/writeable, MinDevicelnterval=1ms

Encoder profile V4.1 and Profidrive profile V4.1

Conformity

EN 61000-4-2 :2001
EN 61000-4-3 :2006
EN 61000-4-4 :2005
EN 61000-4-5 :2007
EN 61000-4-6 :2008
EN 61000-4-7 :2004
EN 61000-6-4 :2007
EN 61000-6-2 :2006
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3. Terminal assignment

3.1 Profinet data ports

The two external encoder connectors "PORT 1" and "PORT 2" serve for the Profinet communication (the encoder is here a
Profinet device). One of the two ports is sufficient for a star structure. Both ports are required for a line or ring structure. In
principle, the data ports are equivalent and can be chosen freely. However, when a determined topology has been defined for
the hardware configuration (e.g. for LLDP, IRT, MRP), they shall not be interchanged any more!

D-coded female M12 encoder connector (view towards the encoder)
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Signal name

of an M12 D-coded Function Strand color Pin number
female connector

TD+ Transmit data + Yellow 1

TD- Transmit data - Orange 3

RD+ Receive data + White 2

RD- Receive data - Blue 4

Signal assignment of an RJ45 to M12 cable
M12 to RJ45 direct

Signal M12 pin number RJ45 pin number
TD+ 1 1
TD- 3 2
RD+ 2 3
RD- 4 6
M12 to RJ45 crossover
Signal M12 pin number RJ45 pin number
TD+ 1 3
TD- 3 6
RD+ 2 1
RD- 4 2

Recommended Profinet network cable (CAT5, shielded)
Siemens Industrial Ethernet FC TP flexible cable

GP 2x2 (PROFINET Type B), Twisted Pair Installation
Order code 6XV1870-2B

Recommended RJ45 connector
Siemens IE FC RJ45
Order code 6GK1901-1BB10-2AA0

Note:
Make sure that the single segments do in no case exceed 100 m. For cable lengths exceeding 100 m switches (Profinet-suit-
able) must be connected in between!
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3.2 Voltage supply

The central encoder connector serves for the power supply.

A-coded male M12 encoder connector (view towards the encoder)

Signal at the M12 connector | Function Pin number
A coded

PWR Power supply +10...30 V DC 1

Reserve Do not connect! 2

GND Ground 3

Reserve Do not connect! 4

Hint: Further information about Profinet wiring can be found in PNO document 2252 "PROFINET Cabling and
Interconnection Technology", which can be downloaded from the Internet site www.profibus.com.
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4, Status LEDs
T
W
LINK 1
LINK 2
POWER
ERROR

4.1 LINK1/ LINK2 (green/yellow) Serve respectively for data ports 1 and 2;

LED status Meaning

Green @ Physical data connection (LINK) present
Green + Yellow (flickering) @ Data transmission active (ACTIVITY)

4.2 POWER (green)

LED status Meaning

on ® Normal case (power supply present)

] \./ Click on button "Flashing on” (for device identification) in the HW configuration
Flashing % tool (e.g. in the dialog "PLC/Ethernet/Assign device name...)
4.3 ERROR (red)

LED status Meaning
on @ No Profinet link established

-> Check wiring!

-> Switch PN controller (PLC) on!

-> Set device name as in "Hardware configuration"!
-> Check "Hardware configuration"!

of O Profinet link properly established
(this may require up to 10 seconds)
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) o Profinet link established, but the "User parameter data" is missing
Flashing (BF0O telegram)
0.5 Hz -> Use the good GSD file!
-> "Insert"module in slot 1!
_ o Internal memory error (FLASH or RAM)
1F|i|3h'”9 N -> Send device back for repair!
z
_ o Internal position sensor (ICLG): No valid data available
?I‘:Sh'”g AN -> Send device back for repair!
z
5. Startup

5.1 Example: SIMATIC STEP?

1. Mount the encoder in the system to be measured.

2. Establish the Profinet data link (see chapter "Terminal assignment").

3. Power the device (see chapter "Terminal assignment”).

4. In the SIMATIC Manager, open your project (integrating the CPU or PN controller) and start configuration tool "HW Config":
Double-click on "Hardware"!

e e kn e T i T
£ 57_Prol - C:\Program Files\Siemens\StepT\s7proj\S7_Prol
% 57_Prol iHardware; CPU315-2 PNADPT)
D E SMATICIMNSton |
El CPU315-2 PH/DP)
E-{z5] 57 Pragram(1]
L[] Sources

5. Install the up-to-date GSD file (see chapter "General information”).
Caution:
During installation, the corresponding .bmp file must be in the same folder as the .xml file!

[ b et s it B
B HW Config - SIMATIC 300 Station
Station Edit Inset PLC Vrew EOptions' Window Help
J DE2-8 §| & E Customize... Ctrl+Alt+E

ﬁfmmﬁcm»lm R T m; Specfy Module...

Configure Network
Symbol Table Ctri+Alt+T

Report System Error...

CPU315-2 PN/

Edit Catalog Profile
Update Catalog

Install HW Updates ...

Install GSD File...
Find in Service & (3
71 Create G5D file for I-Device..,

10
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6. In the Hardware catalog, click on "PROFINET 10/Additional Field Devices/Encoders/KUEBLER/Absolute rotary encoder/Sendix
58xx and "drag" it with the mouse cursor on "PROFINET-10-System". This creates a "sendix58xx" object, which represents our

encoder.

mix

%

Find [

FProfile: | Standard

¥ PROFIBLS DP
258 PROFIBIS-Pa
=138 PROFINET IO
-] Additional Field Devices
E|{:| Encoders
=7 KUEBLER

StdTeld1
StdTeld1+5peed
StdTel31+5T+MT+E
Universal

m] Station Edit Insert PLC Wiew Options  Window Help

0528 & a|ee | daalD=|%8

2 CPU 3152 PN/DF
X1 MPIDP

- o — Ethemet(1): PROFINET-0-System (100)
X2 Poi 2

-
«| | »

4| (1) sendinsa

SlotI Madule Order nunnber | addiess | O address | Diagnostic address: ol [ |
Z sendivi s & 5B a2 £ A Fuslf
Aeiace S Ful
Fowr ST A
Pk SR Fd
ManT el860 2038*
Faamster, Fulad SR Ff
TalblT Sl & a7 Fef
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7. Double-click on this object, define a meaningful device name and confirm with "OK" (generally, the other settings require no
change).

12
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8. Mark our encoder object (single mouse click) and, according to the required "Input/output data format" (see corresponding
chapter), draw one of modules "ManTel860", "StdTel81..." or "Universal" from the catalog to "Slot1".

Example: Module "ManTel860" (recommended because of its simple handling)

=-%2 FROFINET 1D
-0 Additional Field Devices
E|C| Encoders
B3 KUEBLER
E|C| Abgolute Rotay Encoder
EE Sendix G

@ ManTel2E0
-4 StdTe
(4 StdTel21+5p
(4 StdTel21+5T+MT +5pead+STWZ5W
@ Universal
= [0JUR W
T e | =
2 CPU 315-2 PN/DP
X7 MELDE
X2 A0
Ethernet(1]: PROFINET-0-System (100
] Port 1 1 <Ll - Sfr"'[ ]
HAP2A Por 2 ==
- = B s
1
5
B
7
R i
i | »
|
Slot I [ todule Order number | address 0 address Diagnostic address: Comment e I
B 5B anl2 5L SE Feslf

_ManTel860
Faramaiar Sedlfod
Folfd Subiind

LT ABETER
L TELERT

9. Double-click on sub-slot 1,1 = Parameter_SubMod", select register card Parameter, set the encoder parameters as required
(see corresponding chapter) and confirm with "0K". For the first test, you can leave the standard settings (= Singleturn mode
with MUR=TMR=8192) unchanged.

= 1R ol
1 Properlies - Parameter Subod x|
F CPU 3152 PN/DP
“ General| Addesszs Farameteis |
oy
A R
X2F2E 2=
3 =5 LsmrPar am st (BFO)

il [Z] Zade Sequence Coursr dockeise | [
= [Z] ass 4 Functinaly [+
5 (=] S1_1=T1 Preset Conal 58|
2 —[Z] Scaing Funckian Contral
" g | —[Z] Marm Channel Contral [Frafle ¥3) (7]
—[=] Disabed Encoder Prafie U3 Comp... ]
il [Z] Measuring Units per Revolbcn MSE 0
[Z] Measuring Units per Revoltion LSE | 8152
[Z] Tora Measwring Ranps MSE SR
:I:I 1 sy —[] Total Measung Range L3B [EA
—{[Z] Mawimum Masker SigreOF-Lire Fal, i

S:t | ﬂﬂ:&due ; _[=] ¥elacky Measurng Link ot minute

T It [ ]

T i S =

MR Finf

1 [i ManTeld60
I F A
11 TR [ e sasvisng -

el |__tioh
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10. If necessary, adapt the I/0 addresses for the cyclic data exchange as required.

4 o]
5

E

¥

R =

|
A 1)

Slat [ Module

&7 2ty

X Svasiane

MEFE Sl

AR 1 A

1 4 ManTelB60

Sl

Properties - Tel@60_SubMod

Gereral Addreszes |

—Input
Start; IE Process image:
Bt 7 R |
—0 utput
Start: ID Pracess image:
End: 3 R [ogrPr

11. As an option, you also can carry out settings under Slot "0" ("X1= Interface”, "X1 P1 = Port 1" and "X1 P2 = Port 2“).

Slot Module
il oy

AT Senaniaca

A e Sl

SR AR Far s

For a first startup, the standard settings are generally sufficient. The settings can be optimized later (e.g. for IRT or MRP opera-
tion). Further information about the different settings can be found with the "Help” button of the Properties dialog window.

12. Finally, "save and translate" the configuration and load it in the PN controller (PLC) ("Load”).

[ Hw Config - [SIMATIC 300(1) {Config
m Station Edit Insett PLC  Miew Opti

D28 8 & Bl
0{1) (Configuration) -- P, afi
Wiew Options  wWindow  Hel

By 2 || g g
N

14

fsil=
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13. Set the Profinet device name of the encoder according to the setting in the configuration:
to that purpose, select the encoder (single mouse click) and select menu item "PLC/Ethernet/Assign device name..." .

Flj'd_:Hw Config - [SIMATIC 300(1) {Configuration) -- Profinet_telegranam_860]

ﬂh Station  Edit Insert | pLC Wiew Options ‘Window Help
J 0 i @:q 2 & |é Download. .,

ChrlHL
Upload. ..
Downlaad Module Identification. ..
Upload Maodule Tdentification to Pa...
CPU- Eaulby Madules. .
Module Tnfarmation. .. ChrHD

net(1); PROFINET-10-5yster (100

Cperating Modes. Chrl+T
GEearffeset

Set Time o Dy

Ilamitariladifs:

Update Firmuare: .

Siaye Device:ame to Memory card,, .

cretperstiode |

PROFIBUS L

4]
ﬂﬂ (1] sds

Slot | @ Modue

verify Device Name,,
Assign Dey dame. .,

Save Service Data:,

I Order pumber | | address I O address

Now, in the displayed list, mark the line with device type "KUEBLER", the file name is still missing. Click on "Flashing on” and
make sure that the green PWR LED is flashing in the encoder. Finally, click on "Assign name".

x

ﬂ Device type: |KUEBLEH

Deevice name: Isd:.;

Available devices:

IP addieszs | WAL address

| Dievice t_l,lpel Device name
00-0E - :

| Agzign name !

— MNode flazhing test

Diuration [zeconds): |3 'I

Flazhing on | Flazhitg aff |

LN

[ Show only devices of the same type [ Display only devices without names

Update | Export...

Lloze |

Help |

14. Wait until the PN controller (PLC) has established the connection with the encoder
(=>red ERR-LED OFF in the encoder).
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15. For test purposes, you can read or set the 1/0 data e.g. using a "variables table". Example:

&ESIMATIE Manager - Profinet_telegramm_860

File Edit Insert PLC Wiew Options ‘Window Help
D@ |8t & 2R |l %5 %l

E3; profinet_telegramm_860 —-

- Frofinet_telegramm_860 Y 3
= SIMATIC 30001) ) R
- [§ CPU 3152 PR
[E-{z2] 57 Program(1]

(@] Sources

F‘r YAT_ManTel860 -- Profinet_telegramm_860%SIMATIC 300(1}"CPU 315-2 PN/DPST Programi1)

A address| Symbol| Display format| Status value Modify walue
a0 0 HEx Chviitd BRO0000000
ED 0 HEX :
ED 4 HEX

mm'-p_mm-xl

5.2 Example: SIMATIC TIA Portal

1. Mount the encoder in the system to be measured.

2. Establish the Profinet data link (see chapter "Terminal assignment").

3. Power the device (see chapter "Terminal assignment").

4. Start the SIMATIC TIA Portal and open your project (with integrated CPU or PN controller). Select "Project view".
5. Install the up-to-date GSD file (see chapter "General information”).

Caution:
A During installation, the corresponding .bmp file must be in the same folder as the .xml file!

A ms M. KU EBLER\Documents\Automatisierung \Profinet\Profinet

Insert  Online .opu'aflmk window  Help
[ n ECl : Y Semngs

Support peckages

e ¥ Go ot

T
Manmge geneinl st tion desciption iles (@30

SEefT AUTDMETION Licans e Manager

(=15 [#] Show reference tex
LI Global librari=z

b

I i

16
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’

6. Double-click on "Project tree/Project.../Devices & Networks” to call up the "Network view". Then, in the "Hardware catalog”
click on "Other field devices/PROFINET 10/Encoders/Fritz Kuebler GmbH/KUEBLER/Absolute rotary encoders/Sendix 58xx”
and "draw” it with the mouse cursor in the "Network view". This creates a "sendix58xx" object, which represents our encoder.
Finally, "connect" the encoder to your PLC, using "...PROFINET 10.Syste...").

~ [[§ Other field devices
~ [l FROFINETIO
4 E Drives
~ [l Encoders
w [ FritzKuebler GmbH
~ [l KUEBLER
~ [ Absolute Rotary Encoder

| Project tr 4" Profinet » Devices & networks
Devices
FHOQ

& Network ?? Connections |H.'\!I connection

> | ] Profinet
B Add new device

iy Devices & networks ple SE“:_MW W
r CPU1511-1PN Sel 58:
= [ plc [CPU 1511-1 PN] MRS ek

ﬂ'f Device configuration | ple R 31

4 online & diagnostics

» [l Frogram blocks |

» [ Technology objects m

Coll e B e

7. Mark our encoder object and click on register card "Device overview". There, input a meaningful device name

JDeviceoverview |

) Module = .Rack Slot I ac
¥ sendixS8ax ] 0
- InterfaceR 0 0x1
Fort 1 ] 0X1F1
Port 2 ] 0 X1 P2
o 1

8. According to the required "Input/output data format" (see corresponding chapter), draw one of modules "ManTel860", "Std-
Tel81..." or "Universal" from the hardware catalog in the "Device overview'to "Slot 1" of the encoder.

Example: Module "ManTel860” (recommended because of its simple handling)

Options

i latalon,

Search>

& Filer
b il Head medule
- fiadule

u

| ERSC

[ zedTele oz

[ 5edTelg | ST MTS pred ST Z5W
W univeral

J Davice ovarviaw

¥ Module Reck  |slon laddress | addisss | Type Anicle numksr
T sendiisEe 0 ] Sendix Shax 858180002 (212
b neerfece 0 03 sendinSio:
= hanT=lasn ) o ¥ MarTelgen
Paramverer_5ubiviod 0 [R T Pararmener_Subhiod
Tel60_Subliod 0 111 QN 03 Tel860_Subkiod
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9. Click on Sub-slot "1,1 = Parameter_SubMod", select item "Module parameters” in register card "Properties” and set the en-
coder parameters as required (see corresponding chapter). For the first test, you can leave the standard settings (= Single-
turn mode with MUR=TMR=8192) unchanged.

Profinet » plc [CPU 1511-1 PN] } Distributed /O » PROFINET 10-System (100): PN/IE_1 » sendix58xx

= Topol

3 I = =
fing =] Device overview
e o : ; : 2
) Module ... |Rack Slot | address | Q address | Type Article numb:
= ¥ cendix5Bax o o Sendix 58x0¢ B.58xBalC2.(
l b Interface o ox1 sendixsBxx
:-' ¥ ManTel860_1 o i ManTel860
= Farameter_Subhod o G L T Parameter_Subhiod
Tel860_Subhod i} el 0.7 0.3 Tel860_Subhod
0 ; lie] [
\ |l pre
J General " 10 tags " System constants " Texts |
» General [l Modul t
ule parameters
Module parameters P
Hardware identifier UserParamData (0xBF00)

[ code sequence Counter Clockwise
Class 4 Functionality
G1_XISTi Preset Control
[¥] Sealing Function Contrel
Alarm Channel Centrol (Profile V3)
Disabled Encoder Profile V2 Compatibility

Measuring Units per Revolution
mse: [0 |

Weasuring Units per Revolution
Ls8: [B192 |

Tote| Messuring Range M58 |CI |

o Total Measuring Range LSB: 8192 |

n Maximum Master Sign-OfLife

L failures (Profile V3) | 1 |
Velocity Measuring Unit: | Revolutions per minute [v1

10. If necessary, adapt the I/0 addresses for the cyclic data exchange as required.

Profinet » plc [CPU 1511-1 PN] » Distributed /O » PROFINET I0-System (100): PN/IE_1 » sendix58xx

» = = &
o = Device overview
T x X
ﬂ_l\_n_adule - | Rack Slot | address | Q address | Type
& > sendin58ax o 0 Sendix 58xc
1 » Interface 0 oxi sendix58xc
" v NEnTel8s0_1 0 1 z z ManTel8s0
= Parameter_SubMod o T 1T Parameter_Subm
Tel860_Subhod o EE 0.7 6.3 Tel860_Subhod
.
B v & e
J General || 10 tags ” System constants || Texts |

* General

/0 addresses

Catalog information

Inputs Input addresses
110 addresses:

Hardware identifier Startaddress: | a ‘

End address: |7 ‘

Organimtion block: |~f (Automatic update) ]

Process image: |F.ut0mal:is:he Aktualisierung ]

Output addresses z
Startaddress: |0

End address: | 3 ‘

Organizmtion block: | {Automatic update) |

Process image: |Aut0matis:he Aktualisierung ]
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11. As an option, you also can carry out settings under Slot "0" ("X1= Interface”, "X1 P1 = Port 1" and "X1 P2 = Port 2“).

Profinet » plc [CPU 1511-1 PN] » Distributed VO » PROFINET 10-System (100): PNJIE_1 »

ﬁﬁ" b 3 Device overview
@ L4 Madule . |Back |Slot | address | Q addres
= = * cendixSgx: 1] 0
" b Interface 0 ox1
: * ManTel860_1 o 3
— Farameter_Subhiod o G
Tel860_Subhad (i} i 5 (e ) B 0.3
.
B e <]
J General ” 10 tags || System constants ” Texts

General

Advanced options

Ethernet addresses

- Ad d opti .
R Interface options

Interface options
Media redundancy

-

Real time settings D

Port 1 [X1 P1 R] [[] use IECV2.2 LLDP mode
Fort 2 [X1 P2 R]

Hardware identifier

v v

D Opticnal ID-Device

Media redundancy

MRF domain | mrpdomain-1

Media redundancy role: | Mot device in the ring

Ring port 1: |Inzeﬁce {X11\Port1 [X1 P1R]
For a first startup, the standard settings are generally sufficient. The settings can be optimized later (e.g. for IRT or MRP opera-

tion). Further information about the various settings can be found in the "Tool tips” if you leave the mouse cursor for some
seconds on the input fields without moving it.

12. Click on your CPU (e.g. under "Project tree/Devices” and then on symbol "Load in device”. This loads the hardware configu-
ration in the PLC.

Ti& Siemens - C:i\Users\AmsM.KUEBLER\Documents\Automatisierung\Profinet\Profinet

Project Edit View Insert Online Options Tools Window Help

Cf iRl soveproject & ¥ = I X D0 ZMEHER F oo

Profinet » plc 7.¢ J)1511-1 PN] » Distrib
Devices
HOQ@ i’ =" Device overview
@ w Module
] Pl_'::ﬁnet . (=] ~ sendix58xc
‘rﬁddlnewdewce A » Interface
EEIU Devices & networks : * ManTel360_
m pI:__! = Paramet
e N1 Telgs0_s
| Online & diagnostics E
B
» - F‘rogram blocks ;E —F—— W =

In case of any connection problems: Make sure that the IP address of the CPU set in the device configuration corresponds to
the actual IP address (the latter can be found via "Project tree/Online accesses/Network card/Update accessible nodes”.
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13. Set the Profinet device name of the encoder according to the setting in the configuration: To do so, select the encoder
(single mouse click on the encoder symbol in the network overview) and select the contextual menu item "Assign device
name”.

Profinet » Devices & networks

% Netwark ?‘3 Connections | HMI connection

plc sendix58xx E - ~ l :1

CPU 1511-1 PN Sendix 58:x¢ : Y Device configuration
Lk- = S Change device
Wirite |0-Device name to Micro Memaory Card

R Start device tool..
L [PNAE_7]
r M cut Ctrl+X
g copy Carl+C
(T3] Paste Ctrl+v
¥ Delete Del

Rename 7]

& Goto topology view

Compile »
Download to device »
& Goonline Ctrl+K
2% Go offline Ctrl+M
4| Online & diagnostics Ctrl+D

[5&l Properties Alt+Enter

[ Export module |abeling strips...

Now, in the displayed list, mark the line with device type "KUEBLER", the file name is still missing. Click on "Flash LED” and make
sure that the green PWR LED is flashing in the encoder. Finally, click on "Assign name”.

Assign PROFINET device name.

Configured PROFINET device

PROFINET device name: | sox [=]
Device type: | Sendix 580 |

Online access

Type ofthe PGIPC interface: __ PNIIE i

PGIPCinterface: [l Realtek RTLS168C(PY/S111C(P)-Familie-PCI-E-... |7 | @@

bﬁ' Device filter

B Only show devices ofthe same type

D Only show devices with bad parameter settings

D Only show devices without names

Accessible devices in the network:

IP address MAC address Device type  PROFINET device name Status
0000 O0-0E-CF03-5B-98 KUEBLER — 1. No device name assigned

=N RL '

Flash LED
[] i [2]
R 2. [ Update list Tl Assign name #
3.

Online status information:
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14. Wait until the PN controller (PLC) has established the connection with the encoder
(=>red ERR-LED OFF in the encoder).

15. For test purposes, you can read or set the 1/0 data e.g. using an "observation table". Example:

T4 Siemens - C\Users\AmsM.KUEBLER\Documents\Automatisierung\ProfinetiProfinet

Project Edit View Insert Online Options Tools Window Help
S R smepoet & X % H X D2 ed T 0GB R S coonine F cocline fp IR X 1]

Profinet » pic [CPU 1511-1 PN] » Watch and force tables » Beobachtungstabelle 1
Devices

HoO EE o A AD TN
i Name Address Display format Monitor value Modify value # Comment
v | ] Profinet %QD0 Hex 16¥0000_0000 [ B
B Add new device %ID0. Hex
By Devices & networks %ID4 Hex

~ [ plc [CPU 15111 PN]
HY Device configuration
%/ Online & diagnostics
» rﬂ Program blocks
v [ Technology objects
3 External source files
+ [g PLCtags
» [ PLC data types
w [ wstch and force tables
B Add new watch table
Eeobachtungstabel .

[ ]

B s my Bk =
il

<Add new>

6. Profinet options

6.1 FSU (Fast Startup)

"FSU" accelerates the set-up of the Profinet connection.

Activation of "FSU":
For the PN devices, check the interface feature "Prioritized startup™.

li;. HW Config - [STMATIC 300(1} {Configuration) — Proiinet_telegra _BRO
Wl Station Edit Irsert PLC Wisw  Options  Window Help

D280 % & (Bar diein| D8 N

1 -
2 R
Pl Gl General |Addresses| Synchrnmzatlonl ID.CycLeI Shar
A A 1_ 3
MR Pt 7 Shart description Intertace
M2R2R Part 2
a
4
]
g
= Drder no.:
A LI Hardware revision level:
| Software revision level:
4
Name: IIntelface
e
Slot | A Hodie | Orde
& S 56 | Prioitized startip

KT P R R

21
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TIA:
J General ” 10 tags ” System constants ” Texts
~ General E_

Catalog information
w PROFINET interface [X1]

Genersl

Ethernet addresses

 Advanced options

Interface options
Medis redundancy

T T

~ Realtime settings

Advanced options

> Interface options

[&) Priaritized startup

Oy

[ opticnal 10-Device

V2.2 LLDP mode

6.2 LLDP (Link Layer Discovery Protocol)

‘LLDP* facilitates the replacement of defective devices.

When a defective Profinet participant is replaced with a brand new device, it must first be assigned the suitable "device name".
This can be done either manually with the hardware configuration tool ("Assign device name...”) or automatically with "LLDP".
When starting a PN controller (PLC) with active LLDP and correctly configured topology, all "brand new” (unnamed) PN devices

are "baptized" automatically.

Activation of "LLDP":
STEP?:

1. Make sure that "Support device replacement without exchangeable medium"is checked in the Properties dialog window of

the PN controller interface under "General”.

Properties - PN-IO0 {(RO/52.2)

tedia Redundarncy I Time-.nf-Da_l,l Syrchronizatic
General Addesses | PROFIMET | 1Des
Shart description: PHAD

Dievice name:

|< tse ditferent methad »

v Lig=diferent method to obtain device name:

¥ Support device replacement without exchangeable medium

2. In the hardware configuration, define the "Partner port” of the participating ports (according to the actual wiring) (concerns

PN controllers and PN devices):

F:Jd_::HW Config - [SIMATIC 300(1) {Configuration) -- Profinet_telegramm_860]

m Skation | Edit Insert PLC Wiew Options ‘Window Help

22

Gopy, CERH-C [Ehll=| I} 9|

Paste e | @ | K

Insert Redundant

Delete [l
2 Select All Chrl+a
X‘]’ =

- '

SOOTE Symbols,., Ethernet|1): PROFINET-0-Syste
X228 Masker System L3 s T
E PROFINET I0) PROFINET IO System... r_| mllls
4 Object Properties... Alt+Return —— 5 £ =
5 Dper ObjectWithi,, Crialbrc i bl
5 Change Access » 2 SIS
? ey |
a Assign Asset I0. ., T el

Start Deyice Too| [

4] |
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"F: Topology Editor

Table view Graphic view | Oiflinedonling comparizan |

SIMATIC 300(1)
PH-IOCPU 315-2
m PH/CR)
O

O
sl 52
| : B
RE,*.'IE& t.‘:'gf:‘;
| | | |
» 3
Properties - Interface - Pork 1 (X1 P1)
G'enerall Addresses  Topalogy | Dﬁtionsl
- Part Interconnection
Local port: [SIMATIC 30071 )4(2) sche2\Port 1 (41 P1]
Medium: Local port; |C6ppe[- f
Cable narme: | Coppet
— Partner
.Eartner pit: Sk
Lltemating partnen porks: | R
TIA:

1. Make sure that "Support device replacement without exchangeable medium"is checked in the Properties dialog window of
the PROFINET interface under "Advanced options/Interface options”.

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

General .
Interface options

Ethernet addresses

Time synchronizmtion

Operating mode [ €all the user program if communication errars occur
= Advanced options
Interface optic

[W] support device replacement without exchangeable medium

- evices
dium

T

C AR S A S S UL L P s CA N R SRR ) R S
Media redundancy D} Device replacement without exchangeable me

2. In the hardware configuration, define the "Partner ports” of the participating ports (according to the actual wiring) (concerns
PN controllers and PN devices):

‘E Topology view ”ﬂﬁ, Nety

£¥ nemork L4 Connections o] B

R 10 system: plc PROFINET |0-System (10(

plc sdx sdx2
CPUT511-TPN Sendix 58xx Sendix 58xx
plic pie

:

23
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General || 10 tags || System constants || Texts

w General
> > Portinterconnection

Catalog information

» PROFINET interface [X1] Local port:
General
Ethernet addresses Local pert: |sdx2linterface [X1]\Port 2 [X1 P2 R]

= Advanced options

Medium: |C0pper

Interface options

Media redundancy Cable name:

~ Real time settings
10 cycle
synchroniztion

» Port1 [X1P1R]

~ Port 2 [X1 P2 R]
General

T T

Port interconnection
Fart options Partner port:
Hardware identifier

Hardware identifier | Manitoring of partner portis executed
Identification & Maintenance Tl ol dxlinterface [X1]IPort 1 [X1 P1R]

Hardware identifier g .
Medium: |Copper

() Cable length:

Shared Device

[<100m
(") signal delay:

6.3 IRT (Isochronous Real Time)

If several encoders are operated in a system, it may make sense to synchronize them with "IRT". This way, position acquisition
takes place (all 1 ms) for the various encoders (almost) at the same moment

Activation of "IRT":
STEPT:
1. Set up the PN controller (PLC) as "Sync-Master” (IRT, high performance).

Properties - PN-I0 {RO/S2.2)

Media Redundancy | Time-of-Diay Synchionization | =
General I Addresses | PROFINET I |-Device spne

Parameter |
=423 Configuration:

[Z] Synchronization role !

[Z] Mame of sync domain 's'yn'tdo’rﬂain.—‘d&

RT class RTIRT
L[] IRT option High perfarmance

2. Set up all PN devices (encoders) as "Sync-Slaves” (IRT, high performance).

Properties - Interface (X1}

Generall Addresses  Synchronization |ID Cycle.'l Shared Devicel he

Paramster | Walue
(=123 Configuration

[£] Syrchrorization role.
[£] Mame of sync domain
RT class IRT
L[] IRT aption High perfarmance

2
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3. Define the topology: For all ports taking part in the synchronous operation ( on the PN controller and on the PN devices),
define the respective "partner ports” as a fix setting.

m Station | Edik Insert PLC View Options  Window Help

. ~ Copy _krl+C s z
D = @ Copy L |5l = ] ?‘
J_m Paste CGEE | %‘é | X
Insert-Hedindant
== (0] LIF;
; DElete el
2 Sefect-al Ctrft
X
XD GoTa +
eaprn Symbels.., _| Ethemet[1]: PROFINET-|0-System [100]
AxApag  Masker System: g e .
PROFINET 10 PROFINET IO System... F l Ea 1] s &2 s
4 ‘Object Properties... Al+Return T & - (". & fi (*.
5 Open Ohjsctaithi, Girlealbeo e R | Tl 9 Ty 9
E Change Access »
7 5 |
o Assign Asset 1D, ., LEdinoce
Shart Deyice Tl
1] |
J: Topology Editor
Table wiew Graphic view I Oiffline/online comparison I
SIMATIC 300(1)
m PN-IGECPU 315-2 PM/DR)
O ]
s Scx2
& e 3
'=.f.;;*=f} "'f;e._"z.f.'i
u O
N
Properties - Interface - Port 2 (X1 P2)

Generall Addiesses  Topology | Dp'tionsl

 Part Interconne ctior
Local port: ] [1141] st 1 2
Medium: Local paort: IEopper— Pa
Cable name: |Eopper

— Partner
Eértner pok: |S|MAT|C E ]\[2] sdw2%Port 1 (<1 F1)

' N
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4. Set the transmission clock and the update time(s).

Open menu item "Edit/PROFINET 10/Domain Management...” , register card "Sync-Domain®. Set the transmission clock to 1 ms.

Domain management - Ethernet{1) 3 E X

Syne Domain | MRF Domain |

r~Sync Domain

Sync domain: s 5!

Send clock time [ms]:

Mew I Delete | | Edit

Details... I

-~ Mad

Station /10 system
SIMATIC 300(1) # PROFINET-10-System (100]

Add,. Hemouie |
Station ¢ Device Name | Synchronizstion Role | RT Class | IRT Dption |
SIMATIC 300(1) ¢ PM-O Sync master RT.IRT high flexibility. high perform,
SIMATIC 300[1] # sdx Sync slave IRT high performance
SIMATIC 300[1) ¢ sds2 Unsynchronized RT

Double-click on "PROFINET-10-System™:
Set the respective update time(s) to 1 ms.

Ethernet[1): PROFINET-I0-Spstem [100]

x
General UpdateTimel
Cammunication allocation (PROFINET 10) 100 | =
Send clock: |'I.IJEID 'I i
Dverview of all 10 devices:
De. ¢ | Device Name | Tups | BT Class | IRT Option | Mod= | Update Time [ms] |
1 2 KLUEBLER IRT High perf...  Automatic 1.000 [read-only]
2 sdu2 KUEBLER IRT Highperf...  Automatic 1.000" [read-only)

26
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TIA:
1. Set up the PN controller (PLC) as "Sync master” (IRT, high performance).
J General || 10 tags ” System constants ” Texts ‘
General il e
Ethernet addresses i SihcHiantton
Time synchronizmtion
Operating mode Sync domain: |5ync-DDma\'ﬂ_1
= AflTnnaer o ptions Synchroniztion role: | Sync master p Sync domain name

Interface options
RTclass: |RT.IRT

Wedia redundancy

l

* Realtime settings
|0 communication

Synchroniztion:
Real time options
¥ Port[X1 P1R]

» Fort[x1F2R]

Web server access

T T

Hardware identifier

2. Set up all PN devices (encoders) as "Sync slaves” (IRT, high performance).

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

* General
*> > Synchronization

Catalog information
w PROFINET interface [X1]

General Sync domain: | Sync-Domain_1

Ethernet addresses RTclass: O

: IRT
Interface options @
Media redundancy Synchroniztion role: | Sync slave

 Advanced options

= Real time settings
10 cycle
Synchroniztion

3. Define the topology: For all ports taking part in the synchronous operation ( on the PN controller and on the PN devices),
define the respective "partner ports" as a fixed setting.

Profinet » Devices & networks

|,;'? Topology view \|ﬁ['m Netw

% Network| i §¥ Connections [HM connection

1 10 system: plc. PROFINET |0-System (100

plc sdx sdx2 | & = ~
CPU1511-1 PN Sendix 58xx Sendix 58xx Aty
ple gle b
¥
| 1 R
] ||
[1c. PROFTNET 10-5ys teim (... s

27
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sdx2 [Module]

4. Set the send clock and the update time(s).

Open the Properties dialog window for the "Sync-Domain” of the PN network.
Setthe send clock to 1 ms.

PROFINET 10-System [I0-system]

> > > Device
e —

Set the respective update time(s)of all PN devices to 1 ms.

28
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6.4 MRP (Media Redundancy Protocol)

"MRP" is available for enhancing failure safety

To that purpose, the Profinet data lines are connected in a "ring".

Leaving from a port of the PN controller, the data link runs from one PN device to the following. The (actually unnecessary)
second port of the last PN device is connected back to a port of the PN controller, resulting in a "ring" The redundancy thus cre-
ated allows continuation of the communication in case of an interruption (e.g. cable breakage). In the worst case, there will be
a short pause before the link is re-established (passing through the until now redundant path).

Note: FSU (Fast Startup) cannot be used together with MRP!

Activation of "MRP*:
STEP?:

1. Set up the PN controller (PLC) as "MRP Manager”

Properties - PN-1I0 (R0,/52.2)

General | Addresses I FROFINET |-Device I Synchronization
Media Redundancy Time-of-Day Synchronization I Options
MRF Configuration
Domait: | mrpdornain-1 j
HRuole: |Manager [&uita) ;I
Biria port ||F'N-|D]\F'ort1 15} 2PTR) j
Fifio pot2: JIRNIB P 2 (RO/52442 P2 R) =l

™ Diagrostic intermipts

2. Set up the PN devices (encoders) as "MRP Clients”
ETTTE—
Generall Addressesl Synchronizationl 0 Eyclel Shared Device  Media Redundancy |

MRP Configuration

Daomain: I mipdomain-1 i ]
Fiole: | Cient ]
Hirmgpart [Interfac&rﬂ PR 1.2}
Himgpart 2 [Irterface\Fort 2 (1 P2) o)

I Diagnostic intermupts

3. Define the topology: For all ports taking part in the "MRP ring" (on the PN controller and on the PN devices), define the respec-
tive "partner ports" as a fixed setting.

H-J:__.Hw Config - [SIMATIC 300{1) {Configuration) -- Profinet_telegramm_860]

@y station | Edit Insert PLC Wiew Options ‘Window Help

I (e oom Ctrl+C ’EE |28 |§‘?|

Paste Gl
Isert Redundant

Delete Del

Selental Gl

Go T L3 r
Syrtinls., _\_—

Master Syskem 3

PROFIMET IC PROFINET [ System..,
4 Object Properties... Al+Return - "
5 Onen ObjEcE Wit Gl HALHD S A
6 “Change Access 3
= i
q Assign Asset D,
Stark Beyice Tuol [
1| |
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"Hﬁ Topology Editor

Table view Graphic view |ZDF{Iir_1_e'a’0nﬁne campatisan |

SIMATIC 200(1)
m PN-IO(CPU 315-2 PNJDR)

scx sdxz
&)
| | O ]
| | I
Properties - Interface - Port 2 (X1 P2} :
Gganerall Addreszes T'UPU]U_C!.'[' | Dp_fiont'l
Fart Interconnestion
Local port; E > 3000174 9 ]
M ediurm; Lozal port: |Eo'ppar Partrer part: |C_obp§ai
Cable name: IEoppEl
Partners
(Eartne'r port: |SIMATIC 30001 5PH-10 [CPU 315-2 PMADPPort 2 [RO/S2/42 P2 R)
TIA:

1. Set up the PN controller (PLC) as "MRP Manager”

JGeneraI " 10 tags ” System constants || Texts |
General [

Ethernetaddresses

Media redundancy

Time synchronizmtion

Operating mode WMRP domain |mrpdomam4
w Advanced options

Media redundancy role:

Interface options

Media redundancy Ring port 1: |PROFINET—Schn| s 1 [X1]iPort_1 [X1 P1 Rl
» Real time settings Ring port 22 | FROFINET-Schnittstelle_1 [X1]\Port_2 [X1 F2 R}
» Port [X1P1R] [ Diagnostics interrupts
¥ Port[X1 P2 R]

Domain settings

Vieb server access

Hardware identifier

T

2. Set up the PN devices (encoders) as "MRP Clients”

jﬂ Properties [Ty Infa

| General | 10 tags | Systemconstamis | Tems |
General |
Ethemeznddresses
o Advanced options

Media redundancy

Interizce cpticns IMRF domain |mrpdomn|’n—1
Medis redundancy hedia redundancy rols:

b Rzaltime setings e 7

¥ Port1 [k1 PRl Hing pries

¥ Fore2 [x1 F2'R] Ring part 2:

Hardware idenifier [ | Disgnostics intemrupts  Sethe ports that are cannected to the ring port T here.

Mote: For 200 switches with mare then 8 pors. not all ports may be

;: Im | selectable st ring pons
4 = Confguring media redundancy
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3. Define the topology: For all ports taking part in the "MRP ring" (on the PN controller and on the PN devices), define the respec-
tive "partner ports" as a fixed setting.

Profinet » Devices & networks

|E Topology view ||ﬁ%h Netw
Ef Metwork| ?3 Cannections | HMI connection g:‘: % ,.-.t Qi =

plc sdx
CPU 1511-1 PN Sendix 581
gle

1 10 system: plc. PROFINET 10-System (100)

i
¥
! R i
' ]
[ple. PROFINET 10-System (...|-Fees — :
ace properties - |Mikinfo | % Diagnostic
| General || 10 tags | Systemconstants || Tes
General I
Ethemetaddresses * Poitinterconnection
= Advanced options Local port:
Interfnce optians
hedia redundancy Local pore. | coudiinterace [x1]\Por 2 [X1 F2 R

¥ Real ime setings
¥ Port 4 [x1 P18 i
- Part 2 [F P2 ] Ceble neme: | -

Nedium: | Coppar

PO cptions
Hardware idernrifiar
Hardware identfier

(B e

Partner port:

Monitoring of pariner port is execyted
Farner port; | codimerface [X1]Port t X1 F1R]

tedium: [Coppar
(@) £bic lenge:

[<1eom
B signa | delay:
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1. Adjustable encoder parameters

The encoder features the following setting options/parameters:

Properties - Parameter_SubMod ]

General | Addiesses Parameters | Note:

rvEn For a multiturn encoder, the TMR value
B3 |

must be setto MUR x number of required
== UserParambata (0xEF00) : revolutions.

2] Code Sequence Counter Clackwise
(2] Class 4 Functionality

—[E] 51_#8IST1 Preset Control

-] 5caling Function Cankral

—E] alarm Channel Control {Profile Y3)
[Z] Disabled Encoder Profile ¥3 Comp, ..
—E] Measuring Units per Revolution M3E
[Z] Measuring Units per Revalukion LSE
—[Z] Total Measuring Range MSE

—E] Tatal Measuring Range LSE

—Z] Maximum Masker Sign-Of -Life Fail,..
L[Z] Velocity Measuring Unit Revolutions per minute

=H Preset (0xB0ZE)
Screenshot with standard settings = singleturn mode with MUR=TMR=8192.
"Greyed out"fields cannot be modified (profile V3 is not supported)!

Maximal MUR x 4096

Here for example: 8192 x 4096 = 33554432

EILECEIC

az

ololo
e

o
prort
w0
-

o

"Code Sequence Counter Clockwise”
Looking at the shaft side of the encoder:

The encoder position increases for clockwise shaft rotation
The encoder position increases for counter-clockwise shaft rotation

N

ass 4 Functionality”
Application class 3: Scaling, preset and direction of rotation setting blocked

Application class 4: Scaling, preset and direction of rotation setting allowed

"G1_XIST1 Preset Control”
H G1_XIST1 displays the current position (= G1_XIST2, but without possible error code).
G1_XIST1 displays the current position without taking into consideration the last preset operation.

Preset control G1_XIST1 = Disabled
If G1_XIST1 is disabled and if the position value increases above the maximum value or falls below 0, the device outputs the
maximum position value within the scaled total range as position value G1_XIST2.

NE=

Position value G1-XIST1 is not limited to the scaled total range. For position value G1-XIST1, the device goes on issuing a scaled
position value within the total measuring range. (e.g. max. 33554432 position for 25 bits).
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Example of a non-cyclic scaling with disabled preset control G1_XIST1:
MUR (Measuring units per revolution) = 100

TMR (Total measuring range) = 5000

= Number of revolutions = 50

Position ¢ _ Encoder total measuring range
33554432 cofrmmmmmm s e > G1_XIST1
r
Scaled -
I -
l total range : ."f".ﬂ'
|
5.000 ! d Gl XIST2
l i
i
]
]
1
]
i
0 - >
0 MAX

The position is represented in the physical resolution of the encoder.
The encoder position is represented scaled (according to "MUR" and "TMR?").

"MUR = Measuring Units per Revolution”
1...2'%: Number of different positions per revolution (ideally a power of two).

"TMR = Total Measuring Range”
1...2%: For a multiturn encoder:

1...2'%: For a singleturn encoder:
Total number of different positions to be issued (over all revolutions to be differentiated).

Here:
- TMR / MUR = max. 2'? (multiturn) or 1 (singleturn)
-TMR/MUR = power of 2 (e.qg. 14, %2, 1,2, 4,8, ..., 4096)

Example: MUR=8192, TMR=65536
=> Positions 0 to 65535 are repeated all 8 revolutions!

"Velocity Measuring Unit”

0 = Steps (positions) / second or

1 = Steps (positions) / 0.1 second or
2 = Steps (positions) / 0.01 second or
3 = revolutions / minute

This setting only affects the unit of the calculated speed.
As a general rule, calculation takes place once per second!
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“Preset value” (not with "ManTel860")
Allows defining an absolute or relative position that is to be used by the "StdTel81” (standard telegram 81) when carrying out a
"PRESET".

Permissible values range:
a) Absolute preset: 0...("TMR"-1)
b) Relative preset: 0...+/-(,TMR"-1)

The preset value defined here is set automatically by the Profinet controller (PLC) when establishing the Profinet link. If neces-
sary, the preset value can also be modified later (see chapter "Acyclic data transmission").

In contrast, if the preset operation is triggered by the "ManTel860" (Manufacturer telegram 860), the preset value is set directly
via the cyclic output data!

Hint: Using the "Universal module” also allows combining "ManTel860" and "StdTel81"!

8. Input/output data formats

8.1 ManTel860 submodule = Manufacturer Telegram 860

Very simple manufacturer-defined data format (suitable for a wide range of applications). Allows direct setting of the preset
value via the cyclic output data.

Index (byte) 0..3 4..1
Input Position Velocity
Actual position Actual speed
or actual rotary speed

Output Preset value
Preset position and trigger bit

Input data (8 bytes)
Position Unit 32 Speed SINT 32
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
MSB LSB MSB LSB
Meaning Details
Position Current encoder position:
- Representation = 32 hits (unsigned)
- Valuesrange =0 ... (,TMR"-1)
- "MUR" positions per revolution
Speed Current encoder speed
- Representation = 32 bits (signed)
- Units according to the parameter
“Velocity Measuring Unit”

1. Example (hex.): 00 00 12 34 00 00 05 CD
=> Position = 1234h = 4660dec
=> Speed = 05CDhex = +1485dec (position increases)

2. Example (hex.): 00 00 12 34 FF FF FA 33
=> Position = 1234h = 4660dec

=> Speed = FFFFFA33hex = -1485dec (position decreases)
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Output data (4 bytes)
Preset Unit 32
Bit 31 Bit 30 ... Bit0
Preset control Preset value < Total Measuring Range (TMR)
Meaning Details
Preset control - Bit 31 = Trigger bit:

Switching from 0 to 1 triggers a preset operation (duration up to 40 ms). Position is not up-
dated during this period of time (=> to be carried only during standstill!) The new calculated
offset value is saved in a non-volatile memory. The trigger bit must then immediately be
resetto 0 (in order to prevent any accidental triggering in the case a Profinet link interrup-
tion occurs in the meantime).

Preset value - Bit30...28=0

- Bit 27...0 = Preset position (unsigned) = Position upon conclusion of the preset operation
performed during standstill

Values range =0...(,TMR"-1)

(limited to ("TMR-1") if range is exceeded)

Example (hex.): 80 00 12 34
=> Preset on position = 1234, = 4660,

8.2 StdTel81 submodule = Standard Telegram 81

Standard data format according to Encoder profile V4.1.

Index (byte) 0...1 2...3 4..17 8.1
Input ZSW2_ENC G1_ZSW G1_XIST1 G1_XIST2
Encoder status word Sensor status word Actual position 1 Actual position 2
Output STW2_ENC G1_STW
Encoder control word | Sensor control word
Input data (12 bytes)
ZSW2_ENC G1_ZSW G1_XIST1 G1_XIST2
Byte Byte Byte Byte Byte Byte Byte Byte Byte Byte Byte Byte
0 1 2 3 4 5 6 7 8 9 10 11
MSB LSB MSB LSB MSB LSB MSB LSB
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Details

ZSW2_ENC

- Bit 15...12 : "Encoder Sign-0f-Life” = 1...15,1...15, ...
"Sign of life" of the encoder.
Changes with every PN send clock signal (1 ms)

- Bit9: "Control Requested” =1
Switches permanently to 1 after PN link set-up

- Bit 3: "Fault Present” = 0/1
Switches to 1is a hardware error is detected

G1_ZSW

- Bit 15: "Sensor Error” = 0/1
Switches to 1is a hardware error is detected G1_XIST2 then contains the error code (=> bit
13=0).

- Bit 14 : "Parking Sensor Active” = 0/1
Switches to 1 when the corresponding bitin G1_STW is set. In this case, the reported posi-
tion is fixed.

- Bit 13: "Transmit Absolute Value Cyclically” = 0/1
Setto 1 when a valid position is present in G1_XIST2 (=> bit 15=0)

- Bit 12 : "Set/Shift Of Home Position Executed” = 0/1
Is setto 1 after completion of a preset operation until the corresponding bitin G1_STW is
erased again.

- Bit 11 : "Requirement Of Error Ack. Detected” = 0/1
Is setto 1 when an error is present and an attempt is made to reset it with bit 15 of G1_STW
(there are no resettable errors at the moment)

G1_XIST1

Current encoder position:

- Representation = 32 hits (unsigned)

- Valuesrange =0 ... ("TMR"-1)

- "MUR" positions per revolution

- Possibly without considering the last preset operation (according to parameter "G1_XIST1
Preset Control’)

G1_XIST2

Current encoder position (as G1_XIST1, but always taking into consideration the last preset
operation)

or error code (if G1_ZSW, bit 15 =1):

0001, = Position error (e.g. sensor IC defective)

0020, = Memory error (FLASH or RAM defective)

1002, = Parameterizing error (BF00-Tel. missing or invalid)

1. Example (hex.): F2 00 20 00 00 00 12 34 00 00 12 34
=> Position (valid) = 1234h = 4660dec

2. Example (hex.): F2.00 30 00 00 00 12 34 00 00 12 34
=> Position (valid) = 1234h = 4660dec
=> Preset performed!

3. Example (hex.): F2 08 80 00 00 00 12 34 00 00 00 20
=> Position (invalid) = 1234h = 4660dec
=> Error = 0020h (memory error)
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Output data (4 Bytes)

STW2_ENC G1_STW

Byte 0 Byte 1 Byte 2 Byte 3

MSB LSB MSB LSB

Meaning Details

STW2_ENC - Bit 15...12 : "Controller Sign-0f-Life” = 1...15
Is currently ignored, but should change constantly (e.g. incrementing from 1 ... 15) (for
future compatibility).
- Bit 10: "Control By PLC" =1
Must be set permanently to 1 after set-up of the link (otherwise G1_STW will not be evalu-
ated).

G1_STW - Bit 15: "Acknowledge Sensor Error” =0

There are no resettable errors at the moment.

- Bit 14 : "Activate Parking Sensor” = 0/1
Fixes the reported position

- Bit 13: "Request Absolute Value Cyclically” =1
Is currently ignored, should nevertheless be set to 1 (for future compatibility.

- Bit 12 : "Request Set/Shift Of Home Position” = 0/1

Switching from 0 to 1 triggers a preset operation (duration up to 40 ms). Position is not up-
dated during this period of time (=> to be carried only during standstill!) The new calculated
offset value is saved in a non-volatile memory. This bit must then immediately be resetto 0
(in order to prevent any accidental triggering in the case a Profinet link interruption occurs
in the meantime).

Caution: Only to be activated if necessary ("wear" of the non-volatile memory)!

- Bit 11 : "Home Position Mode" = 0/1
Preset mode:
0 = Absolute preset (new position = preset value)
1 = Relative preset (new position = old position
+ preset value)

1. Example (hex.): F4 00 20 00

=> Normal case (request only position data)

2. Example (hex.): F4 00 30 00

=> Trigger absolute preset (to the parameterized preset position)
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8.3 SPEED submodule

Input data (2 bytes)
Velocity
Byte 0 Byte 1
MSB LSB
Meaning Details
Speed Current encoder speed

- Representation = 16 bits (signed)
- Limitation to +32767 or -32768

- Units according to the parameter
"Velocity Measuring Unit”

1. Example (hex.): 05 CD

=>Speed = 05CD, = +1485, _(position increases)

2. Example (hex.): FA 33

=>Speed = FA33,  =-1485,_(position decreases)

8.4 ST_POS submodule

Input data (4 bytes)
Singleturn position
Byte 0 Byte 1 Byte 2 Byte 3
MSB LSB
Meaning Details
Singleturn position Current singleturn position:
- Position within a revolution
- Values range = 0...(MUR-1)

Example: Position = 3456hex, MUR=1000hex, TMR=4000hex
=> Singleturn position (hex): 00 00 04 56

8.5 MT_POS submodule

Input data (4 bytes)
Multiturn position
Byte 0 Byte 1 Byte 2 Byte 3
MSB LSB
Meaning Details
Multiturn position Current multiturn position
- ="revolution counter”
- Values range = 0...((TMR/MUR)-1)

Example: Position = 3456, , MUR=1000, , TMR=4000,
=> Multiturn position (hex): 00 00 00 03
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8.6 G1_STW submodule

Output data (2 bytes)
G1_STW
Byte 0 Byte 1
MSB LSB
Meaning Details
G1_STW Not (yet) used for the moment!
=> Set both bytes to 0!

8.7 G1_ZSW submodule

Input data (2 bytes)
G1_ZSW
Byte 0 Byte 1
MSB LSB
Meaning Details
G1_ZSW Content as StdTel81 (see there)

8.8 Universal module

The "universal module” contains all defined submodules.

This way, the various data formats of the single submodules can be used in parallel.

It must be noted here that the preset operation shall net be triggered simultaneously with "ManTel860” and with "StdTel81"!
With "ManTel860", the preset position is transferred directly in the cyclic output data, while with "StdTel81", the parameterized
or acyclically transferred preset position is used.

8.9 Note about the behavior of the output data

The output data bytes processed internally by the encoder are set to 0x00 (erased) ...
... when powering (applying the supply voltage)

... atevery PN link interruption (e.g. disconnecting the PN data line)

... when the PN controller sets "IOPS=BAD" (e.g. when the PLC switches to "STOP*)
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9. Acyclic data transmission ("PNIO Record Read/Write")

Note: The "standard blocks" SFB52=RDREC ("Read Record”) and SFB53= WRREC ("Write Record”) can be used with a Siemens
PLC (S7) for the acyclic communication described in this chapter!

9.1 "Write User Parameter Data” (0xBF00 telegram)

This telegram is sent automatically when establishing the Profinet link (depending on the adjustable encoder parameters
"UserParamData" of the hardware configuration). If necessary, the settings can also be modified while the Profinet link is in
operation.

API: 0x3D00, Slot/Subslot: 0x1/0x1, Index:0xBF00 (48896dec)
Data: 31 bytes according to Encoder profile V4.1 (page 52, table 53):

Parameter Data type Value Comments User data Octet number

Code sequence Bit 0BIt0

Class 4 functionality Bit 0Bit1

G1_XIST 1 Preset control | Bit 0Bit2

Scaling function control Bit 0BIt3

Alarm channel control Bit Only supported in 0Bit4
compatibility mode

Compatibility mode Bit 0Bit5

Reserved 0 Set to zero 0 Bit 6-7

Measuring units / Unsigned 64 1-8

Revolution 64 bits*

Total measuring range 64 | Unsigned 64 9-16

bits*

Maximum Master Sign- Unsigned 8 Only supported in 17

Of-Life failures compatibility mode

Velocity measuring unit Unsigned 8 18

Reserved 0x00 Setto zero 19-30

Meaning of the data: See chapter "Adjustable encoder parameters” (a checked box means 1). Values are to be sent in the
"MSBfirst” byte sequence.

Example Write User Parameter:
Code Sequence = Clockwise
Class4=0N

G1_XIST1 Preset = normal
Scaling = ON

MUR = 0x2000

TMR = 0x8000

Speed unit=3=RPM

= The resulting byte sequence
Example (hex.): 2A 00 00 00 00 00 00 20 00 00 00 00 00 00 00 80 00 01 03 00 00 00 00 00 00 00 00 00 00 00 00
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9.2 "Base Mode Parameter Access" (0xBO02E telegram): setting preset value

This telegram is sent automatically when establishing the Profinet link ("Preset" parameter of the hardware configuration; not
for "ManTel860"). If necessary, the preset value can also be modified while the Profinet link is in operation.

API: 0x3D00, Slot/Subslot: 0x1/0x1, Index:0xB0O2E (45102, )
Data: 16 bytes according to Profidrive profile V4.1 (page 59ff, table 24):

Block definition Byte n*! Byte n n
Request Header Request Reference Request ID 0
Axis-No./DO-1D No. of Parameter =n 2
1t Parameter Address Attribute No. of Elements 4
Parameter Number (PNU)
Subindex
n™ Parameter Address 4+6x(n7)
1st Parameter Value(s) Format No. of Values 4+6xn
(only for request Values
"Change parameter”)
n™ Parameter Values
4+6xn+
(Format_n x Qty_n)

Req.-ID = 02(Change)
Req.-Ref. = AB
NoOfPar. = 01
DO-ID=CD

NoOfElem. =00

Attr. = 10(Value)

PNU = FDES, _ =65000,
Subidx. = 0000,
NoOfVal. = 01

Format = 43(DWORD)
Value (preset value)=00001234, (MSB, )

= The resulting byte sequence
Example (hex.): 02 AB 01 CD 00 10 FD E8 00 00 01 430000 12 34
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9.3 "Read Operating Status/Parameter" (0xBF00 telegram)

This allows requesting, besides the current settings, also possible present errors and warnings.

API: 0x3D00, Slot/Subslot: 0x1/0x1, Index:0xBF00 (48896, )

Answer data: 48 bytes = 12 long words (MSB

Index (byte) Meaning Details
0 Header =0x000B0101, acc. to encoder profile V4.1, table 25
4 Operating Status Acc. to encoder profile V4.1, table 29
As for bit 0.0...5 of "Write User Parameter Data” (see above)
8 Faults Current errors (acc. to encoder profile V4.1, table 36):
Bit 0 = 1: Position error (e.g. sensor IC defective)
Bit 5= 1: Memory error (FLASH or RAM defective)
Note:
When an error occurs, it is also recorded in G1_XIST2 of StdTel81 (see
above)!
12 Supported Faults Supported errors
=0x00000021 (bit 0 and bit 5)
16 Warnings Current warnings (acc. to encoder profile V4.1, table 38):
Bit 0 = 1: Inadmissible rotary speed (> 9000 RPM)
Bit 1 = 1: Inadmissible temperature (internal)
Bit 2 = 1: Inadmissible LED current (internal)
20 Supported Warnings Supported Warnings
= 0x00000007 (bit 0, 1 and 2)
24 Encoder profile version = 0x00000401
28 Operating Time = OXFFFFFFFF (not used)
32 Preset-Offset Offset value calculated (internally) for the last preset.
36 ‘MUR" *Measuring Units per Revolution”:
Number of different positions per revolution
40 "TMR" “Total Measuring Range”
Number of different positions over all revolutions that can be differentiated
44 Speed measuring unit 0 = Steps (positions) / second
1 = Steps (positions) /0.1 second
2 = Steps (positions) / 0.01 second
3 =revolutions / minute
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10. Resetting to factory settings

The Profinet interface of the encoder can be reset to the "factory settings". This erases among others the device name and the
IP address.

Note: "Resetting to factory settings” only relates to the PN interface.
The preset position of the encoder is not affected.

If a defective device is to be replaced in a Profinet network, it is recommended to mount a new replacement device or a de-
vice reset to factory settings. It will then automatically be assigned the correct Profinet device name (if LLDP is enabled).

Caution: If the PN controller (PLC) is currently in operation and contains a LLDP configuration corresponding to the current
topology, the configured name is assigned to the device just reset to "factory settings” (and if necessary the PN link is set up)
after some seconds!

Proceed as follows to "reset to factory settings"™:

STEP?:
1. Open the "Edit Ethernet nodes” dialog window.

@-,_'{:HW Config - [SIMATIC 300{1} {Configuration) -- Profinet_telegramm_860]
m Station Edit Insert | PLC Wiew Options ‘Window Help

J D =E.E E‘H |é Esrzzgéd... Chrl+L

Download Madule IdentiFication, ..
Upload Module Identification to P&...

CPU: oty Madules, .,

‘Module Informatian. . Chrl+D £ R i

Operating Made:., CtrlT themet(1} +/0-System [100]
ClearfReset, ——
Set Tine oh Day. E [2] gdu2
TanitarMadify | i (.;I

Update Firmware;

Save Deyice Ware to Memary Card, .

—
4
—I— PROFIBUS * Yerify Device Name..

“Assign Device Name. .,

tl:l [1) sd« Saye Service Data, ., .

2. Click on "Browse under "Nodes accessible online”

Edit Ethernet Node 1

Etherret node

Nodes accessible online

MALC address: I Browsze... |
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3. Mark the line with the concerned device. Click on "Flash” and check whether the "PWR" LED (green) of the encoder to be
reset is flashing.
Close the dialog window with "0K".

x
Start | || IP address MAL address Device pe | Mame
Stop | il

¥ Fastseach

4 | 2l
Elash ‘ MAC address:  [00.0E-CF-02-56-98
o
&
Cvee | e

Ns

4. Under "Reset to factory settings”, click on "Reset”
Reset *
TIA:

1. Open branch "Project tree/Devices/Online access/{Your PN network card}”. Double-click on "Update accessible nodes" Wait
some seconds until the search process is completed and the list of the accessible PN devices is displayed. Double-click on
"Online & Diagnostics” of the encoder to be reset.

Feset to factony seftings:

! Project tree m 4
|| Devices
FHOO =]l

] ﬁ Local modules lz‘
» [ Dictributed 10

» W Common data

4 rj] Documentation settings

4 P_@ Languages & resources

= |~ [ Online access

1 Dizplaythide interfaces

7 Pc Adapter [MPI] 5]

[ Pcinternal )

[0 PLCSIMYS X [PHIE] WG| |

(R s7use [s7UsB] I

R Intel(R) 82579LM Giga...

E[] Realtime OS Virtual Net..w,

(R Dell vireless 1504 802.. i

7] Teleservice [Automatic. | =

1 Realtek RTLE168C(P)S... W8,
#7 Update accessible .

¥ (g plc[192.188.0.1] R

- [ sdx[192.168.0.2] 1.

Y./ Online &diagn...\ ||
4 I"-_w Card Reader/USE memaory RZ

(> vy v vvww-~w
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2. Under "Functions/Reset to factory settings”, click on "Reset”.

Online access » Realtek RTL8168C(P)/8 111C(P)-Familie-PCI-E-Gigabit-Ethernet-NIC {(NDIS 6.20) » sdx[192.168.0.2] » sdx

<=

&

=)
=
()
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11.Certificate

PR §

PROFIBUS - PROFINET

Certificate

PROFIBUS Nutzerorganisation e.V. grants to

Fritz Kiibler GmbH
Schubertstrasse 47, 78054 Villingen-Schwenningen, Germany

the Certificate No: Z10569 for the PROFINET 10 Device:
Model Name: SENDIX Absolute

Revision: SW/FW: V3.0.0; HW: 2

Identnumber: 0x0198; 0x0001

GSD: GSDML-V2.32-KUEBLER-0198-Sendix58xxPNIO-20160217.xml
DAP: DAP3: Sendix 58xx, 0x00000003
This certificate confirms that the product has successfully passed the certification tests with the following scope:
[ PNIO_Version V232

4 Conformance Class C

Optional Features: FSU, MRP, Legacy

[ Netload Class 1]

[@ PNIO_Tester_Version V235

[ Tester SIEMENS AG, Fiirth, Germany

PN211-2

This certificate is granted according to the document:
“Framework for testing and certification of PROFIBUS and PROFINET products”.

For all products that are placed in circulation by March 24, 2019 the certificate is valid for life.

(Officialin Charge) Board of PROFIBUS Nutzerorganisation e. V.
5%%%%‘2 @ VW
. f Grd

(K.-P. Lindner)

46



