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1 General

Absolute encoder
The absolute encoder RS-25/33, RM-29/36 is intended for the acquisition of rotary movements of any kind. The acquired measur-
ing values are transmitted via a Profinet interface (PN 10 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 Turck RS-25/33, RM-29/36 encoder passed successfully
passed the Profinet conformity test defined by the PNO.

The mechanical link with the object to be measured is achieved via a solid shaft/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 parameterization, 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. parameterization) 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-TURCK-013D-EncoderRsRm-20160217.xml".
The GSDML file (and the corresponding .omp file) can be downloaded from www.turck.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 transmission
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 (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.

When designing a PROFINET network, basing on the MAC address of a PROFINET node, the latter is assigned a unique
unambiguous name.

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.
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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...30VDC

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-Il, LLDP-MIB, PTCP, MRP, FSU, Conformance Class C,
NetloadClass Ill, IMO readable, IM1...4 readable/writeable, MinDevicelnterval=1ms

Encoder profile V4.1 and Profidrive profile V4.1

«  PROFINET (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.

When designing a PROFINET network, basing on the MAC address of a PROFINET node, the latter is assigned a unique
unambiguous name.

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.

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



3 Terminal assignment

3.1 Profinet data ports

PORT 2 PORT 1

we—
ey

-

d X

The two external encoder connectors "PORT 1" and "PORT 2" serve for the Profinet communication. 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 female connector Function

TD+ Transmit data +
TD- Transmit data -
RD+ Receive data +

RD- Receive data -

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

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

Recommended Profinet network cable (CAT5e, shielded)
RSSD 441-*

Recommended RJ45 connector
CONNECTOR, RJ455 42 IDC

Note:

Strand color Pin number
Yellow 1
Orange 3
White 2
Blue 4

RJ45 pin number
1

2
3
6
RJ45 pin number

3

6
1
2

Make sure that the single segments do in no case exceed 100 m. For cable lengths exceeding 100 m switches (Profinet-

suitable) must be connected in between!



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 A coded Function Pin number
PWR Power supply +10...30 V DC 1

Do not connect! 2
GND Ground 3

Do not connect! 4

Note:

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

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)
Flashing @ Click on button "Flashing on” (for device identification) in the HW configuration

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"!
rofinet link properly established (this may require up to 10 seconds
off O Profinet link ly blished (thi y i 10 ds)
Flashing 0.5 Hz @ Profinet link established, but the "User parameter data" is missing (BFOO telegram)
o -> Use the good GSD file!
-> "Insert" module in slot 1!
Flashing 1 Hz ) 1 Internal memory error (FLASH or RAM)
o -> Send device back for repair!
Flashing 5 Hz @ Internal position sensor (ICLG): No valid data available
o -> Send device back for repair!




5 Startup

5.1 Example: SIMATIC STEP 7

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"!

- 57_Prol
E-E SIMATIC 300 Station R
- [l CPU315-2 PN/DR()
=-{zz] 57 Program(1]
(B Sources

CPU35-2 PH/DP]

5. Install the up-to-date GSD file (see chapter "General information").

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

DERE R &

Customize... Ctrl+Alt+E

Specify Module...

Configure Network

Symbol Table Ctrl+Alt+T
Report System Error...

Edit Catalog Profile
Update Catalog
Install HW Updates ...

 Install GSD File.. |
Find in Service 8 51‘\

Create G5D file for [-Device...
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In the Hardware catalog, click on "PROFINET I0/Additional Field Devices/Encoders/Turck/Absolute rotary encoder/RS_RM and
"drag" it with the mouse cursor on "PROFINET-IO-System". This creates a "RS_RM" object, which represents our encoder.

Bl x|
Eind: | ,,:l= ﬂil
Profile; I Standard E‘

-9 PROFIBUS DP
.22 pROFIBLS-PA
=52 PROFINET 10
=10 Additional Field Devices
E{:l Encoders
B-23 Turck
B {_1 Absolute Rotary Encoder

=@

ManTel8E0
StdTeld1
StdTel21+Speed
StdTelg1+ST+MT +<
Universal

ﬂ-J;_f_..HW Config - [SIMATIC 300(1) (Configuration) -- Profinet_telegramm_860]

m Station  Edit Imsert PLC Wiew Options Window Help

D= f g ne da @R

= (0] UR :| B
1 7
2 CPU 315-2 PN/DP
X1 MADP
X2 P : i
oot Pt 7 _[ Ethernet(1]: PROFINET-I0-Systern (100]
M2P2A Poi 2

- S |

Dl
gl |
o

20| O[O | e | L

-
< | »

- :| (1] RS_RM

Slat Module Order number | address [J address Diagnostic address: [ A___]
& RS_RM Encoders e Feslf
A7 Jeniadkare S Feal
AT Fiwt 1 SHE Fiad
A7 Fht S SRR Fiad
1 ManTel860 2038
Ty Fayamany Soifad SR Fidd
574 TolRel? Sl i .3 Fiad




7. Double-click on this object, define a meaningful device name and confirm with "OK" (generally, the other settings require no
change).
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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)

=45 PROFINET 10
=] Additional Field Devices
=+ Encoders
=3 Turck

&1 RS_RM

=g Sendi
b E M| 0
- [§ std¥es

F

- [4 StdTel81+Speed

~[4 StdTeld1+5T+MT+5Speed+STwW+25W
[ Universal

Ethemet(1): PROFINET-0-System (100)

1 -
2 CPU 315-2 PN/DP

X7 MALDR

X2 PO

X2PTA Port 7 1
X2P2A Port 2

3

4

5

6

7z

R |

E 1] Rs_RM

:Jﬂ (1) RS_RM

AT FE

LI PURAMETER
AL TELERE

ManTel860
Faranatsr Sbliod

Slot | [ Module Order number | address | O address Diagnostic address: Comment A |
I B3 RS_RM Encoders 2P Feslf
&7 inberface ST Full
KTF? Al S Fl
At SR Feal

Tol? Sebiod

la.r

la.z |

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 "OK". For the first test, you can leave the standard settings (= Singleturn mode

with MUR=TMR=8192) unchanged.

X

= (0]UR
1
2 CPU 315-2 PN/DP
Xt General | Addresses  Parameters l
x2
X2F1A L] = Value
X2P28 EI=1
3 E}J‘j UserParamData {0xBFO0)
. i»fg[ Code Sequence Counter Clockwise
5 r[‘—;[ Class 4 Functionality V]
5 B G1_XIST1 Preset Control O]
7 r Scaling Function Control ™
7 :J —[Z] Alarm Channel Contral (Profile ¥3)
[£] Disabled Encoder Profile ¥3 Comp... | [¥]
| rf-g-[ Measuring Units per Revolution M5B | 0
r@ Measuring Units per Revolution LSE 8192
f@ Total Measuring Range MSB 0
ﬂ:l (1) Rs_RM rfg[ Total Measuring Range LSB 8192
-[Z] Maximum Master Sign-Of-Life fail... |1
St | Mt £ [—E Welocity Measuring Unit Revolutions per minute
g RS_RM _E_
Pl Atoe |
NIFT Ft 7 |
ATAE A s
[{ ManTel860

f
13

Cancel Help




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

4
5 —I Properties - Tel860_SubMod
b General Addressesl
: -]
-
& Inputs
. I Start: ||: Process image:
End: 7 8 IDB1 Pl vI
4| = | (1] RsRM
_I_I r— Outputs
Slat A Module o o :
Start: 0 :
7 = R A & ar Process image:
A7 e End: g |UB1 Pl Vl
XPFE ] A
] Awrs
] ManTel860
I St
f gilreeg

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

Slat Madule
7 RS_RM
M dnaane
APFT Fi ]
AP AT At

For a first startup, the standard settings are generally sufficient. The settings can be optimized later (e.g. for IRT or MRP operation).
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

Eﬂ] Station Edit Insert PLC  Miew Opki
D=8 § & Bl

(1) (Configuration) - k. i
Wiew Options  Window  Hel

B2 @ || oo sl || =2
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10. 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...".

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

Eﬂ] Station  Edit Insert | pLC Wiew Options  Window Help

J 0= 28 |é Esr:::ad... Chrl+L

= (0] LR Download Madule Identification, ..

Uplaad Maodule Identification to PE...

CPU | Faulty Madules, .,
ML

IMadule Information... Chrl+D ;
e ey Chlet net(1]: PROFINET-0-Syster (100

HeariHeset, i = T
SebTime of Day..

It Madify "'E . (‘5.

Update Firmwate, .

Saye Deyice Name to Memory, Card. .,

anetiode |

2 I FROFIEUS »

!I:l 1] Rs_Rm Saye Service Mata, .,

Slat I Madule IDrder rurnbEr

Verify Device Name. ..

| | address I 0 addres:

Now, in the displayed list, mark the line with device type "Turck’, 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".

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

Assign device name = 4 ﬂ

Device name: | RS_RM LI Device type: ITurck

Available devices:

IP address | MAL address | Device ype l Device name I Assign name I

Turck

— Mode flazhing test

Duration [seconds): I 3 ¥ I

Flashing on | &rir‘ug off |

™ Show only devices of the same type | Display only devices without names

Update | Export...

Close | R Help |




15. For test purposes, you can read or set the I/O data e.g. using a "variables table". Example:

g;!SIMATIE Manager - Profinet_telegramm_860

File Edit Insert PLC Wiew Options Window Help
=

D= 2% f =2 dnllo 8| ]

S SIMATIC 300(1) — R
CPU 315-2 PN/DP

=-{z2] 57 Program(1)

%VRT_ManTeIBBD -- Profinet_telegramm_860%SIMATIC 300(1)"CPU 315-2 PN/DP'57 Programi1)

A pddress Symbol | Display format | Status value Madify value
AD 0 HEX D1 600000000
EC O HEX '
ED 4 HEX

M| & || k=

5.2 Example: SIMATICTIA Portal

Mount the encoder in the system to be measured.

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

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

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

e

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

F\AmsM.Turck\Documents\Automatisierung\Profinet\Profinet

Insert  Online | Opticns (Tools Window Help
L& M o Y sewings

Support packages

¥ Gooffli

Manage general station description files (GSD)

Start Automation License Manager

%] show reference text

[L] Global libraries
v

s 1] ]
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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 IO/Encoders/Hans Turck GmbH + Co.KG/TURCK/Absolute rotary encoders/RS_RM"
and "draw” it with the mouse cursor in the "Network view". This creates a "RS_RM" object, which represents our encoder
Finally, "connect" the encoder to your PLC, using "...PROFINET IO.Syste.. ).

~ [ Other field devices
~ [ FROFINETIO
» [ Drives
~ [ Encoders

~ [ Hans Turck GmbH + CoKG

- m Turck
~ [ Absolute Rotary Encoder
I [RS-RM
Profinet » Devices & networks
OO % Network E?_lg‘ Connections [HF Il connection
= [ ] Profinet
B Add new device
iy Devices & networks plc (G . =i
o=z 1511-1 Loy
~ [ plc [CPU 15111 PN] R G RT*RM
u'f Device configuration =
%] Online & diagnostics
=
4 = Program b!ock?
» [3 Technology objects
S e

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

JDeviceoverview |

¥/ Module
~ RS_RM

P

Port 2

Slot | at
o 0
o 0Xx1
o 0X1P1
0 0X1P2
0 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
v | Catalog
[Search>
[ Filter
» (5 Head module
~ (@ Module
i Ttenesed
Il stdelst
Il stdTels 1S
Ml stdTelg 1+ ST +STWeZSW
Il universal
Device overview
¥ Module .. |[Rack |Slot laddress |Qaddress Type Article number
¥ RS_RM o ] RS_RM Encoders
» Interface 0 0X1 R3_RM
~ ManTelB60_1 0 1
Parameter_SubMod [ At Parameter_SubMod
Tel860_SubMed o 111 0.3 Tel860_SubMod



9. Click on Sub-slot "1,1 = Parameter_SubMod’, select item "Module parameters” in register card "Properties” and set the
encoder parameters as required (see corresponding chapter). For the first test, you can leave the standard settings
(= Singleturn mode with MUR=TMR=8192) unchanged.

Hardware identifier

1 1 (<IN ISR <R[

Revolutions per minute

Kl

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

Hardware identifier

- (Automatic update)

--- (Automatic update)

--- (Automatic update)
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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 /O » PROFINET I0-System (100): PN/IE_1 »

d "4 [ [ Device overview |
¥ Module ... |Rack Slot | address | Q addres
S ¥ RS_RM 0 0
1 » Interface 0 ox1
: ~ ManTel860_1 [} 1
- Parameter_SubMod [} 1B g e
Tel860_SubMad v} I 0.7 0.3
,
& g | <]
J General H 10 tags H System constants H Texts
General [

Ethernet addresses
~ Advanced options
Interface options
Media redundancy

-

Real time settings
Port 1 [X1 P1R]
Port 2 [X1 P2 R]
Hardware identifier

v v

Advanced options

Interface options

= Prioritized startup

[J use IEC V2.2 LLDF mode
O Optional I0-Device

Media redundancy

MRP domain ‘mrpdumaind

Media redundancy role: ‘ Not device in the ring

Ring port 1: ‘ Interface [X1]\Port 1 [X1 P1 R]

For a first startup, the standard settings are generally sufficient. The settings can be optimized later (e.g. for IRT or MRP
operation). Further information about the various settings can be found in the "Tool tips”.

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

configuration in the PLC.

T4 Siemens - C:\Users\AmsM.Turck\Documents\Automatisierung\Profinet\Profinet

Project Edit View

3 (% B save project

Insert  Online  Options  Tools

Window Help

SN X9 IMEER F o

Devices

Profinet » plc) . J 1511-1 PN] » Distrib

QO

¥ | ] Profinet

¢ Add new device
#h Devices & networks
~ [ ple [CPU 15111 PN]

dr

« P

[IY pevice conﬁguratiR
%] Online & diagnostic

] ril Program

X T,

blocks !

=
]

£

Device overview

¥4 Module
* RS_RM
» Interface
¥ NManTel860_
Paramet
Tel860_t

[ —

| T | |

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”.



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”.

% 5. Y Device configuration

. Change device

Wirite 10-Device name to Micro Memory Card
Start device tool...

Iy
PN/IE_1
- — 1Y cut Carlex
-|[E&) Copy ctritC
[ Paste Ctrl+v
¥ Delete Del
Rename F2
& Go to topology view
Compile »
Download to device 4
’ Go online Curl+K
&Y Go offline Crrl+M
'/ Online & diagnostics cerl+D
[:] Receive alarms
Update and display fo rands
Cross-reference information Shift+F11
[ Properties Alt+Enter
[ Export module labeling strips...

Now, in the displayed list, mark the line with device type "Turck’, 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”.

RS_RM
RS_RM

[ Realtek RTL8168C(P)I8111C(P)-Familie-PCI-E-...

0000  00QECF 898 Turck  — 3 = Sibrromesesae

Assign name
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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 I/0 data e.g. using an "observation table". Example:

Uifi Siemens - C:\Users\AmsM.Turck\Documents\Automatisierung\Profinet\Profinet

Project Edit View Insert Online Options Tools Wndow Help
i Y E svepriect @ X B 5 X D& (¥ D 0GB R coonine F cooriine fp B X ] ]

Profinet » plc [CPU 1511-1 PN] » Watch and force tables » Observation table_1
Devices

Gi@Q© FE W ARLS T
i Name Address Display fermat Monitor value Modify value 7 Comment
~ |7 Profinet 1 %QD0 Hex 16#0000_0000 M
¥ Add new device & %ID0 Hex
B Devices & networks & %ID4 Hex
~ [ plc [CPU 1511-1 PN] 4
Y Device configuration 5 @ |
% Online & diagnostics 6
» gl Program blecks Z
» [ Technology cbjects 8 <Add ne:

» External source files

» [@ PLCtags

» g PLC data types

w [ Watch and force tables
B Add new watch table

Observation table

SEEEEE

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”

Step 7:

mstation Edit Insert PLC View Options Window Help

DSe-8 % 8| 0e dda @D 2w

= (0] LR
1 5
. i
))Z General |Addresses| Synchronization | 10 Cycle | Shar
X2P1AR Short description: Interface
X2P2R
3
4
5
&
) Order no.:
] .'J Hardware revision level:

Software revision level:

Name: IInterface

<

ﬂ :I [1] RS_RM

Slat | @ Modue | orde
7 RS_RM Enco [V Prioitized startup

Eeas Pt R




TIA:

J General " 10 tags || System constants " Texts

* General E

Catalog information
~ FROFIMETinterface [X1]
General

Advanced options

> Interface options

Ethernet addresses

O 2 LLDP mode
= ioM@IO-Device

= Advanced options

Interface options

Media redundancy

~ Real time settings

6.2 LLDP (Link Layer Discovery Protocol)
"LLDP” facilitates the replacement of defective devices.

When a defective Profinet device 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 "assigned" automatically.

Activation of "LLDP":
STEP7:
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-I0 {(R0/52.2)

tedia Redundancy I Time-of-0ay Spnchronizatic
Genetal | Addesses | PROFINET | IDes

Short description: FM-I0

Device name: |< s different method »

¥ Use different method to obtain device name

v Suppart device replacement without exchangeable medium

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

“Jd__::HW' Config - [SIMATIC 300(1) (Configuration}) — Profinet_telegramm_860]
Eﬂ] Station | Edit Imsert PLC View Options ‘Window Help

Copy, GhHE i I}
Rifl=NiE 0 2
Paste CEEHE o | |
Insert Redundant
E|ete el
Select Al Chrl-a
Go To 13
SOPTE Symbols.,, Ethermet[1]: PROFINET-/0-Syster
HAe28 Masker Syskem 3 _ Y
3 PROFINET IO PROFINET IO System... » | mlll ks
4 Ohbject Properties...  Alt+Return 5 o i l_.f =
5 Open Ofject With,,, CrAl+O Sl
3 Change Access 3
i Isoch Mod
a Assign Asset 1D, SHEHT 500
Shart: Dewice Taol [
<« |
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; Topology Editor

SIMATIC 300(1)

PN-IO(CPU 315-2
PN/DR)

RS_RM 2

Properties - Interface - Port 1 {X1 P1)

300(1)4(1) RS_RM\Port 2[X1 P2]

Lltemating parthier ports:

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”

PROFINET-Schnittstelle_1 [Module]

General

Ethernet addresses
Time synchronizmtion
Operating mode

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

W [dn Netv

ka:. PROFINET I0-System (...:
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 Catalog information
~ PROFINETinterface [¥1]
General .
Ethernet addresses
w Advanced nphms
Interface options
Media redundancy
= Real time settings
10 cycle
‘synchroniztion
» Port1[X1P1R]
~ Port2 [X1 P2 ]
General
Portinterconnection
Port options
Hardware identifier
I-hrdmrie'idenﬁﬁer
Identification & Maintenance [ RS_RMuinterface [X11\Port T [XT P1R] _
Hardware identifier
Shared Device

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":
STEP7:

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

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

= {3 Configuration

wnchronization role
Mame of sync domain
RT class

L[Z] IRT option

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

Properties - Interface (X1}

=142 Configuration
Synchronization role
Mame of sync domain
RT class

IRT option
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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.

HilHW Config - [SIMATIC 300{1) (Configuration) -- Profinet_telegramm_860]

E“] Station | Edit Insert PLC View Options ‘Window Help

Copy Chrl4+C E | %‘% | \?‘

Haste k[
Insert Hedundant

DElete e

Select Al Ghrl 5

g}?n:bools... : _| Ethernet(1): PROFINET-10-System [100]
Master System 3
PROFINET I PROFINET IO System... » I
Obiject Properties...  Alt+Return
(18 o L = 1 N g o =
Change Access 3

RM B ZIRs_RM2

._fj.:

o

Diornain Management. ..

Isochronos

Assign Assek ID. .,

Start Deyice Tao|

4

'": Topology Editor

Table view Graphic view | Dfflineronline comparizon I

SIMATIC 300(1)
PN-IO[CPU 315-2 PN,DF)

RS_RM RS_RM 2

S L
Properties - Interface - Port 2 (X1 P2) l :

Generall Addresses  Topology | Dptionsl

— Part Interconnection

Local part: , 4[1]RS_RM\Port 2 [X1 P2]
Medium: Lacal port: ICopper Fa
Cable name: IEopper

— Patner
Partner port: |SIMATIE 300[1]4[2] RS_RM 2\Port 2 [X1 P1]
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4, Set the transmission clock and the update time(s).

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

Domain management - Ethernet{1)

SIMATIC 300(1) / PN-IO Sync master high flexibility, high perform...
SIMATIC 300[1) / Rs_RM Sync slave high performance
SIMATIC 300(1] / RS_RM 2 Unsynchronized

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

Ethernet[1): PROFINE 705 ystem (100]

PROFINET I0-System Properties

High perf...  Automatic 1.000 [read-only)
High perf...  Automatic 1.000* [read-only)
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TIA:
1. Set up the PN controller (PLC) as "Sync master” (IRT, high performance).

PROFINET- Interface [Module]

General
Ethernet addresses
Time synchroniztion
Operating mode | Sync-Domain_|
- Advanced options Syne master
Interface opticns o
R
v Real time settings
10 communication

Real time options
» Port[X1P1R]
» Port [X1P2R]
Web server access
Hardware identifier

2. Setup all PN devices (encoders) as "Sync slaves” (IRT, high performance).
sdx [Module]

 General
Catalog information
* PROFINET interface [X1]
General
Ethernet addresses
v Advanced options
Interface options
Media redundancy
w Real time settings

10 cycle

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.

|plc. PROFINET 10-System (..}
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4,

sdx2 [Module]

v General
~ Catalog information
~ PROFINETinterface [X1]
General -
éﬂ_ﬁ_meta'ddrésses
= Advanced options.
Interface options
'Itdiﬂmtﬁ.mdamy
~ Real fime settings

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

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

* Domain management
~ Sync domains
= v
» MRP domains
Overview isochronous mode
Hardware identifier

Ethemet sddresses

~ Advanced options
Interface options
Media redundancy

~ Real time semings.

Synchroniztion
» mi_pﬂ_n_ui
~ Por:2 [X1 P2 R

Ganaral
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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
created 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":
STEP7:

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

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

General | Addrezzes I FROFIMET I-Device I Synchronization
Media Redundancy I Tirme-of-0ay Synchronization | Dpticrs

MRP Configuration

Damain: I mrpdomain-1 j
FRaole: |Manager [&uto) j
Ring port1; [PHAONPort 1 [ROAS 2452 PT R ﬂ
Hirig port 2 [FMAONPor 2 [RO/S 242 P2 R) ﬂ
[T Diagrostic inkemupts
2. Setup the PN devices (encoders) as "MRP Clients”
Propetrties - Interface (X1} i
Generall Addressesl Synchronizationl 10 Cyc:lel Shared Device  Media Redundancy |

MAP Configuration

Dromain: I mrpdomnain-1 j
FEole: IEIient j
Ringipor 1 [Interfﬁ'l 1P |
Hing port-2: [Interfack]y 241 B2 j

I Diagrostic intemipts

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

ﬂJd__.Hw Config - [SIMATIC 300{1) {Configuration} -- Profinet_telegramm_860]

m Station | Edit Insert PLC View Options ‘Window Help
Copy Chrl+C ]
O&a = ?
2 pate b 0 | %‘i | N
Insert Redundant

Delete Del

Select Al G

GoTo 3 B
e e E

Master System

L PROFINET IO System... ¥
Object Properties: i AlkRetur = o 00
Dpen Ohject With, | EhrlFal
Change Access 3

=

Dormain Management. ..

wm

@™

-

Isochronous

Assign Asset ID...

)

StartDeyice Tan] [

Py
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Topology Editor

SIMATIC 300(1)
- PH-IO[CPU 215-2 PHDP) |

| |
RS_RM _ RS_RM 2
| | | | ] O
| | |

Properties - Interface - Port 2 (X1 P2}

| SIMATIC 30001 )4FN-I0 [CPU 3152 PNADP)NPart 2 [RD/S2442 P2 R)

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

PROFINET-Schnittstelle_1 [X1]

General
Ethernet addresses
Time synchronizmtion
.C.)peraﬁng mode
+ Advanced options
Interface options

» Realtime settings
» Port[X1P1R]

» Fort [X1 P2 R]
Wieb server access
Hardware identifier

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

Interface [IE1]

General

General )
R

Ethemet sddresses Lo
~ Advanced options
h‘ﬂih‘ﬂ(‘)-!)ﬂs T T e i e e T I e

b Real time settings
b Port1 [¥1P1R]

b Port2 [X1F2R] w Interface [1llPort1 x1P1R]
Hardware identifier

Set the ports thatare connected to the ring port 1 here.

Hote: For X200 switches with more than 8 parts, not all ports may be
selectable as ring ports. B

] guring media redundal
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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
respective "partner ports" as a fixed setting.

¥ Newiork| £ Connections [l connecri [ BH Qe

R 10 system: plc PROFINET 10-System (100)

|plc.PROFINET 10-System (...

RS_RM\Interface [X1]\Port 1 [X1 P1R]
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7 Profinet options

The encoder features the following setting options/parameters:

Properties - Parameter_SubMod I

G

enerall Addreszes  Parameters |

R Note:

B For a multiturn encoder, the TMR value

1o UserParamData (0xBF00) must be set to MUR x number of required
(%] Caode Sequence Counter Clackwise revolutions.

—[£] Class 4 Functionality

(£] G1_¥IST1 Preset Contral

(2] Scaling Function Cantral

[Z] Alarm Channel Contral (Profile ¥:3)
(%] Disabled Encader Prafile ¥3 Camp...
—E] Measuring Units per Revolution M3E
—E] Measuring Lnits per Revolution LSE
-(Z] Taotal Measuring Range MSE

—E] Total Measuring R.ange LSE

(E] Maximum Master Sign-OF-Life Fai...
—E] Welocity Measuring Unit Revolutions per minute

Maximal MUR x 4096

EUORIOEO

Here for example: 8192 x 4096 = 33554432

oo ) oo
=
o
™

o0
—
o
ra

—

SHH Preset {0xB02E)

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

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

|

llc

|

IIG

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

lass 4 Functionality”

Application class 3: Scaling, preset and direction of rotation setting blocked
Application class 4: Scaling, preset and direction of rotation setting allowed

1_XIST1 Preset Control”
G1_XIST1 displays the current position (= G1_XIST2, but without possible error code).

v

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.

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 1 _ Encoder total measuring range
33554432 - - » G1_XIST1
g
Scaled o
ra
: total range L e
I (e
5,000 ! % G1_XIST2
|
I
]
|
]
I
0 . - >
0 MAX

Measuring range

"Scaling Function Control”

. 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...216 : Number of different positions per revolution (ideally a power of two).

"TMR =Total Measuring Range”
1...228 : For a multiturn encoder:
1...216 : For a singleturn encoder:

Total number of different positions to be issued (over all revolutions to be differentiated).

Here:
-TMR/ MUR = max. 212 (multiturn) or 1 (singleturn)
-TMR/MUR = power of 2 (e.g. ¥4, %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 necessary,
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..7
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 O 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 bits (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)

34 Turck Inc.| 3000 Campus Drive, Minneapolis, MN 55441 | T +1 800 544 7769 | F +1 763 553 0708 | www.turck.com



Output data (4 bytes)
Preset Unit 32
Bit 31
Preset control

Meaning
Preset control

Preset value

Example (hex.): 80 00 12 34

Bit30...Bit0
Preset value < Total Measuring Range (TMR)

Details

- Bit 31 =Trigger bit:

Switching from 0 to 1 triggers a preset operation (duration up to 40 ms). Position is not updated
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

reset to O (in order to prevent any accidental triggering in the case a Profinet link interruption
occurs in the meantime).

- Bit 30...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)

=> 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...7 8...11

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

Input data (12 bytes)

Sensor control word

ZSW2_ENC G1_ZSW G1_XIST1 G1_XIST2
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8 Byte 9 Byte 10 | Byte 11
MSB LSB MSB LSB MSB LSB MSB LSB
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Meaning
ZSW2_ENC

G1_7ZSW

G1_XIST1

G1_XIST2

Details

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

- Bit 9: "Control Requested” =1
Switches permanently to 1 after PN link set-up

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

- Bit 15 :"Sensor Error” = 0/1
Switches to 1 is 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 bit in G1_STW is set. In this case, the reported position is
fixed.

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

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

- Bit 11 : "Requirement Of Error Ack. Detected” = 0/1
Is set to 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)

Current encoder position:

- Representation = 32 bits (unsigned)

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

- "MUR" positions per revolution

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

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 (BFOO-Tel. missing or invalid)

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

2. Example (hex.): F200 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
Byte O
MSB

Meaning
STW2_ENC

G1_STW

G1_STW
Byte 1 Byte 2 Byte 3
LSB MSB LSB

Details

- Bit 15...12: "Controller Sign-Of-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 evaluated).

- 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 updated
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 reset to 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 (8 bytes)

Velocity
Byte O
MSB

Meaning
Speed

1. Example (hex.): 05 CD

Byte 1
LSB

Details

Current encoder speed

- Representation = 16 bits (signed)

- Limitation to 432767 or -32768

- Units according to the parameter "Velocity Measuring Unit”

=> Speed = 05CDhex = +1485dec (position increases)

2. Example (hex.): FA 33

=> Speed = FA33hex =-1485dez (position decreases)

8.4 ST_POS submodule
Input data (4 bytes)

Multiturn position
Byte 0 Byte 1
MSB

Meaning
Singleturn position

Byte 2 Byte 3
LSB

Details

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
MSB

Meaning
Multiturn position

Byte 2 Byte 3
LSB

Details

Current multiturn position
- ="revolution counter”
- Values range = 0...((TMR/MUR)-1)

Example: Position = 3456hex, MUR=1000hex, TMIR=4000hex

=> Multiturn position (hex): 00 00 00 03
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8.6 G1_STW submodule
Output data (2 bytes)

G1_STW
Byte O
MSB

Meaning
G1_STW

8.7 G1_ZSW submodule
Input data (2 bytes)

G1_ZSW
Byte 0
MSB

Meaning
G1_ZSW

1. Example (hex.): 05 CD

Byte 1
LSB

Details

Not (yet) used for the moment!
=> Set both bytes to 0!

Byte 1
LSB

Details
Content as StdTel81 (see there)

=> Speed = 05CDhex = +1485dec (position increases)

2. Example (hex.): FA 33

=> Speed = FA33hex =-1485dez (position decreases)

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 not 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)
... at every 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")

39



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” (0xBF0O 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 0 Bit 1
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 / Revolution 64 bits* | Unsigned 64 1-8
Total measuring range 64bits* Unsigned 64 9-16
Maximum Master Sign-Of-Life failures | Unsigned 8 Only supported in 17
compatibility mode
Velocity measuring unit Unsigned 8 18
Reserved 0x00 Set to 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
Class 4 =0ON

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" (0xBO2E 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: 0x3DO00, Slot/Subslot: 0x1/0x1, Index:0xB02E (45102dec)
Data: 16 bytes according to Profidrive profile V4.1 (page 59ff, table 24):

Block definition
Request Header

1at Parameter Address

nth Parameter Address

1st Parameter Value(s)
(only for request
"Change parameter”)

nth Parameter Values

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

DO-ID =CD
NoOfElem. = 00

Attr. = 10(Value)

PNU = FDE8hex = 65000dec

Subidx. = 0000hex
NoOfVal. =01
Format = 43(DWORD)

Byte n+1

Request Reference
Axis-No./ DO-ID
Attribute

Parameter Number (PNU)
Subindex

Format
Values

Value (preset value)=00001234hex(MSBfirst)

The resulting byte sequence

Example (hex.): 02 AB01 CD 00 10 FD E8 00 00 01 43 00 00 12 34

Byte n
Request ID

No. of Parameter = n
No. of Elements

No. of Values

AN O S

4+6x(n-1)
4+6Xxn

4 + 6 xn + (Format_n x Qty_n)



9.3 "Read Operating Status/Parameter” (0xBF0O telegram)
This allows requesting, besides the current settings, also possible present errors and warnings.

API: 0x3DO0O0, Slot/Subslot: 0x1/0x1, Index:0xBF00 (48896dec)
Answer data: 48 bytes = 12 long words (MSBfirst):

Index (byte)
0
4

12

16

20

24
28
32
36

40

44

Meaning
Header
Operating Status

Faults

Supported Faults

Warnings

Supported Warnings

Encoder profile version
Operating Time
Preset-Offset

"MUR"

"TMR”

Speed measuring unit

Details
= 0x000B0101, acc. to encoder profile V4.1, table 25

Acc. to encoder profile V4.1, table 29
As for bit 0.0...5 of "Write User Parameter Data” (see above)

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)!

Supported errors
= 0x00000021 (bit 0 and bit 5)

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)

Supported Warnings
= 0x00000007 (bit 0, 1 and 2)

= 0x00000401
= OxFFFFFFFF (not used)
Offset value calculated (internally) for the last preset.

"Measuring Units per Revolution”:
Number of different positions per revolution

"Total Measuring Range”
Number of different positions over all revolutions that can be
differentiated

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 device
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":

STEP7:
1. Open the "Edit Ethernet nodes” dialog window.

Eﬁ:Hw Config - [SIMATIC 300{1) {Configuration) -- Profinet_telegramm_860]

Eﬂ] Station Edit Imsert | PLC Wiew Options Window Help

J O=28 B |é E;\:::joad... Chrl+L

Download Module Identification. ..
Upload Module Identification to PGE...

CPU I Faiilky Madules,

Module Information. .. Chrl+D

et o Chrla Ethermet{1]: PROFIMET-0-Sypstem [100]
ClearfReset,

Set Tinme of Dy

TiamitarMadify

Update Ermwate, .,

Saye Deyice MWame tofemory Gard,..

4
J— PROFIBUS 4 Werify Device Mame. ..

Assign Device MName. .,

:I:I [1] sds Saye Seryice Data,, r

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

Ethernet node

MAC address: I

Modes accessible online
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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 "OK".
orowe networ 2 nodes
Start ] | | IP address MAC address Device type | Name
0.0, s

00-0E-CF-03-56-93

o | 0.0.0.0 00-0E-8C-CAOD-..  57-300

[¥ Fast search

< | 2
Flash MAC address: IEIEI-IJE-CF-I]S-EB 98

Cancel I Help

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

Reset to factory settings

Beset |

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.

Project tree m 4

Devices
i@ g
» [l Local modules E‘

» [ Distributed 1i0
» ﬁ Common data
» [5]) Decumentation settings
» % Languages & resources
~ [ig Online access
1 Displaylhide interfaces
R PC Adapter [MPI] ]
[R rCinternal R’
R PLCSIMVS x [PNIE] |
[R s7usB [s7UsE] =)
R Intel(R) 82579LM Giga... il
[ Realtime 05 Virtual Net. /&,
R Dell wireless 1504 802.. &l
[ TeleService [Automatic.. il
['8 Realtek RTLB168C(P)S... W,
£7 Update accessible .
» [ plc [192.168.0.1]
= [l RS_RM[192.168.0.2]
%/ Online & diagn... ;
» (5 Card ReaderiUSE memory

4 v v v v v v v w
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2. Under "Functions/Reset to factory settings”, click on "Reset".

t-Ethernet-NIC (NDIS 6.20) » RS_RM[192.168.0.2] *RS_RM
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Turck Inc. sells its products through Authorized Distributors. These distributors provide our
customers with technical support, service and local stock. Turck distributors are located
nationwide - including all major metropolitan marketing areas.

For Application Assistance or for the location of your nearest Turck distributor, call:
1-800-544-7769

Specifications in this manual are subject to change with out notice. Turck also reserves the right to
make modifications and makes no guarantee of the accuracy of the information contained herein.
Literature and Media questions or concerns?

Contact Marketing Turck USA - media@turck.com
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