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1. INTRODUCTION

TBF-PN magnetostrictive transducer implements Profinet IO communication.

Profinet is a digital communication standard developed and maintained by PI (Profibus and Profinet
International).

The digital communication allows the transfer of data between the device (the TBF-PN transducer)
and the Master (PLC) through a network.

These data are:

Process data, such as position, speed, and status of the device

Acyclic data, such as parameterization, statistic, and diagnostic data

The ProfiNet standard provides a descriptor file called GSDML (General Station Description based on
XML format).

This file allows clear identification of the device and comprehension of data provided and exchanged.
Please refer to TBF website for the download of GSDML files.

This manual is not designed to describe the “PROFINET” Fieldbus, as it is presumed the user is
familiar with the same and will refer to any updates are required to the above-mentioned standard or
the official PROFIBUS CONSORTIUM and PROFINET International website (PI),

http://www.profibus.com/.
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2. INSTALLATION AND ELECTRICAL CONNECTIONS

2.1. General precautions

The system must be used only in accordance with the required protection level.

The sensor must be protected against accidental knocks and used in accordance with the instrument’s
ambient characteristics.

The sensors must be powered by non-distributed networks.

2.2. Electrical installation

The transducer must be grounded (normally through the machine body or equipment it is installed on).
Connect cables shielding to ground at the cabinet side (control equipment or PLC).

To prevent interference, separate the power cables from signal cables.

Aviation plug
Two 5-pin M12 ( female) + One 4-pin M12 (male)
Two 5-pin M12 ( female) + One 4-pin M8 (male)

5-pin M12 PIN | Color Function
5 pin M12 female connector(D-coded ) 1 | Yellow TX+
2 | White RX+
% 3 | Orange TX-
4 Blue RX-
5 - -

4 pin M12 | 5 pin M12 | PIN | Color Function

4 p{n Mlz male connector 4 p|n M8 male connector
D58

D56

_ 0
1 | Brown | +24VDC(-15/+20%)
e9 Q9 3 | Black GND
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Aviation plug
6-pin M12
PIN | Color Function
1 Pink TX+
2 | Yellow RX+
g g g 3 Gray TX-
4 Green RX-
5 | Brown | +24VDC(-15/+20%)
6 | White GND
Straight out cable
Color Function
Brown | +24VDC(-15/+20%)
White GND
Yellow RX+
Green RX-
Gray TX-
Pink TX+

(T s Y,
mee_-
Supervisor
Device
L =
Device
(= $
l | Devics

Controller I
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2.3. Status LEDs
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The built-in LED indicator light provides basic fault feedback and fault alarm of the sensor.

Green Red .
) ) Function
light light
GREEN - . RED
hex - ON OFF View on sensor
=\ |
~ 17NN <
©) ([((:+2)) © Magnet cannot be
—— \K\\:;\:‘\E’__‘p///)ﬂ —
\\ i ON ON measured, nor magnet
. e o~
“\-.\\ - .
S number is correct.
OFF Communication exception

3. MAIN COMMUNICATION FEATURES

Ethernet Baud Rate Max 100 Mbit/s

Data Transport Layer Ethernet II, IEEE 802.3
PNIO version 23

Real-time Communication | RT

Profile

General (Manufacturer) Profile or

Encoder Profile v 4.2 Class 4

Min Device Interval

1 ms (RT)

Address

Discovery and Configuration Protocol

(DCP)
Default IP 192.168.1.100
Default Name Tbfgmbh
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4. GENERAL AND ENCODER PROFILE

Standard Telegram §1
This telegram foresees 4 bytes of output (Master to Device) and 12 bytes of input (Device to Master)

OUTPUT DATA
Word Data 1 2
Byte Data 0 1 2 3
Output value STW2 ENC Gl _STW
Meaning Encoder control word 2 | Sensor control word
INPUT DATA
Word Data | 1 2 3 4 5 6
Byte Data 0 1 2 3 4 151617 891011

Output value | ZSW2 ENC |Gl ZTW |Gl XISTI |Gl XIST2

Meaning Status word 2 | Status word | Position value | Position value 2

We have expanded the standard 81 telegram format to enable the transmission of multiple position
values. Currently, up to three position value inputs are supported. The actual number of position value

inputs depends on the sensor order.

OUTPUT DATA
Word Data 1 2
Byte Data 0 1 2 3
Output value STW2 ENC Gl STW
Meaning Encoder control word 2 | Sensor control word
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INPUT DATA
Word Data 1 2 3 4 5 6 2N+5 2N+6
Byte Data| 0 1 2 3 1415|6789 |10| 11 |2N+10(2N+11|2N+12|2N+13
Output |[ZSW2 ENC | G1_ ZTW | Gl _XIST1 G1_XIST2 Position N
value
Meaning |Status word 2|Status word |Position value |Position value 2 Position N

If the user wishes to input velocity values, the corresponding telegram format can be configured during

configuration. This format is also similar to the standard 81 telegram format.

OUTPUT DATA
Word Data 1 2
Byte Data 0 1 2 3
Output value STW2 ENC Gl _STW
Meaning Encoder control word 2 Sensor control word

INPUT DATA
Word 1 2 3 4 5 6 4N+3 4N+4 4AN+5 4N+6
Data
Byte O] 1 (23 |4]5 71819 |10[11]|4N|4N | 4N | 4N | 4N | 4N | 4N |4N
Data +8 | 49 |+10|+11 [+12|+13 |+14|+15
Output |ZSW2 |Gl Z| GI1 _XISTI Gl _XIST2 Position N Speed N
value ENC | TW
Meaning | Status | Status | Position value | Position value 2 Position N Speed N

word 2 | word

www.tbfsensor.com
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STW2_ENC=Encoder control word 2

TBI=

s5ensor

Bit Function Notes
0 XIST PRESET CONTROL
1...6 Reserved for profile
7 Fault Acknowledgement
8...9 Reserved for vendor-specific extensions Not used
10 Control by PLC
11 Reserved for vendor-specific extensions Not used
12...15 | Controller Sign-Of-Life
G1_STW=Sensor control word
Bit Function Notes
0...7 Function requests: Reference mark search, measurement on the
fly
8...10 | Reserved
11 Home position mode
12 Request set/shift of home position
13 Request absolute value cyclically
14 Activate parking sensor
15 Acknowledging a sensor error

BIT13 This bit requests that the additional transmitted magnetic ring's actual position value be

displayed in the G1_XIST2 position. If this bit is set to zero, G1 _XIST2 will transmit an invalid value,

which in our sensor is OxX7FFFFFFF. If there is an error in the sensor, the error code will always be

displayed in G1_XIST2, regardless of whether this bit is set.
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ZSW2_ENC=Status word 2

Bit Function Notes
0 XIST PRESET ACK

1 XIST _VALID

2 NIST_VALID

3 Fault Present / No Fault

4...6 Reserved for profile

7 Warning Present / No Warning

8 Reserved for vendor-specific extensions
9 Control requested

10,11 | Reserved for vendor-specific extensions
12...15 | Encoder Sign-Of-Life

Bit10 PLC control
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PLC control indicates that the sensor can be controlled via the G1_STW control word. This bit must be

set to 1. If this bit is set to 0, all controls in G1_STW will be ignored.

If "compatibility mode V3.1" is activated, this function is invalid , meaning the input of G1_STW is

always effective.

G1_ZSW=Sensor status word

Bit Function Notes
0...7 | Function status: Reference mark search, measurement on the fly

8 Probe 1 deflected

9 Probe 2 deflected

10 Reserved, set to zero

11 Requirement of acknowledgement detected

12 Set / shift of home position executed

13 Transmit absolute value cyclically (absolute encoder only)

14 Parking sensor active

15 Sensor error

www.tbfsensor.com
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BIT13 Transmit the absolute value of cyclically
This bit depends on BIT13 in the G1_STW control word and indicates that the sensor transmits the
absolute displacement value of magnetic ring 1 in G1_XIST2. This bit cannot be set simultaneously with
BIT15.
BIT15 Sensor error
Indicates a sensor error and outputs the error code in G1_XIST2. BIT13 and BIT15 cannot be set
simultaneously. BIT13 indicates that a valid displacement value is transmitted in G1_XIST2, while

BIT15 indicates that an error code is transmitted in G1_XIST2.

Standard Parameterization

Index (dec) | DataFormat Name Access Values: meaning
65004.0 Bit Code Sequence RW 0:CW(forward)
1:CCW(reverse)
65004.1 Bit Encoder Class 4 RW 1:Enable
functionality 0:Disable
65004.2 Bit Preset affects RW 0:Enable
Gl XIST1 1:Disable
65004.3 Bit Scaling function control | RW 1:Enable
0:Disable
65004.4 Bit Alarm channel control RW 1:Enable
0:Disable
65004.5 Bit Compatibility mode RW 0:Enable
V3.1 1:Disable
65006 Unsigned32 Scaling: Measurement RW 1000:1 micron
step [nm]
65007 Unsigned32 Scaling: Total RW
measuring range
925 Unsigned8 Master Sign-of-Life RW
faults
60001 Unsigned8 Velocity measuring unit | RW - 0: steps/1000 ms
- 1: steps/100 ms
- 2: steps/10 ms
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Explanation:
Code Sequence: it defines the increasing direction of position and velocity data; values allowed are:
- 0: Clockwise: it means that values increase positively from the sensor head to the end of stroke

- 1: Counterclockwise: it means that values increase positively from the sensor end of the stroke toward

the head

Encoder Class 4 functionality: this parameter enables/disables the use of parameters “Code sequence”,

99 ¢¢ 99 <¢

“G1_XIST1 preset control”, “Scaling function”, “measuring step”, “measuring range”, “velocity unit”. If
this parameter is disabled the above-mentioned parameters are not taken into account, and the device by

default measures with:

- Clockwise

-1 umresolution

- No preset set
If “G1_XIST1 preset control” is activated, this will affect G1_XIST1, G1_XIST2
Preset affects G1_XIST1: this parameter defines whether the preset for G1_XIST1 is active or not

Scaling function control: this parameter defines whether the resolution of the device can be changed or

not

Alarm channel control: this parameter defines whether the alarm channel is active or not; it’s available

only in compatibility mode and can be activated only in compatibility mode

Compatibility mode V3.1: this parameter defines whether the sensor works as a 3.1-compatible encoder

or not; if this parameter is enabled, the following parameters are affected:

Functions V3.1 Compatibility mode enabled V3.1 Compatibility mode disabled
STW2_ENC Ignored Supported

User parameter alarm channel control Supported Not supported

P965 Profile Version 31 (V3.1) 42 (V4.2)

Scaling: Measurement step [nm]: It defines the resolution for the position data; values allowed are:

500, 1000, 2000, 5000, 10000, 50000, 100000 nm

www.tbfsensor.com
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Scaling: Total measuring range: it defines the limit of the measuring range in measuring steps; if the
“Scaling function” is activated
Master Sign-of-Life faults: it defines the number of allowed failures of the master sign-of-life; it can be
used only in compatibility mode
Velocity measuring unit: it defines the resolution of velocity data; values allowed are:
- 0: steps/1000 ms
- 1: steps/100 ms
- 2: steps/10 ms

5. EXAMPLE OF PLC CONFIGURATION

5.1 Open TIA Portal software, Options -> Manager general station description files (GSD).

Ja Siemens - E:ITBF—SensGI'_DEITICl"fI;BF_SENSDR_TEST\TBF_SENSDR_TEST

Project Edit WView Insert ©Online Options Tools Window Help

5F (% B saveproject | Sk M Eg| [ T Sewings i
Support packages
v Manage general station description files (GSD)
Devices Je ge ; : i . !
Start Automation License Manager

[#| show reference text ]

LLl Glzbal libraries »

= | J TRE.SENSCR TEST
ﬁ:‘" Add new device
sy Devices & networks

Ungrouped devices
£ Securitysettings
|38 Cross-device functions
r_-'i Common data
[Z[1 Documentation settings

»

»

]

»

»

3 rﬂ; Languages & resources

» T& Version control interface
e

¢ Card Reader/USE memory
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5.2 Open the path where the GSD file is located, select this folder

emo\TBF_SENSOR_TEST\IB

Project Edit View Insert Online Options Tools Window Help

Uf [ saveprojer 5 ¥ 3 X O 5 MG B R § coonline ¥ cooffline
TBF_SENSOR_TEST » PLC_1[C
Devices & To|
i it = L Device oven
B ¥ - [Modul
~ [] TBF_SENSOR TEST 1
I ~dd new device 5 =
oy Devices & networks m
» (@ PLC_1 [CPU 15105P1 PN] ‘ o>
» ' Ungrouped devices @~
» S securitysettings
Manage general station description files
Installed GSDs | GSDs in the project 2l e Ll Na ] |
Source path:  [CiProgram Files|Siemens\Automation|Portal V161Bin
Content of imported path ou can use the "Browse” button 1 navigate o the general station description fle.
» | DlFile Version |Lengusge  Swtus Infe
& ‘ e E
— |'s
v
i
g

Installed GSDs | GSDs in the project

Source path [CiiPragram Files\siemens lAutemationiPortal Vi6lgin ]

Content of imported path

1 3D Objects
[ Desktop
Documents
& Downloads
B Music
Hame ] Pictures

B Videos

% Local Disk (C)

Online &diagnostic
Software units

Program blocks = New Volume (E)
Technology objects

Network
B v
PLC tags.

PLC data types Folder: | GSDML-V2.3-TBF-TSERIES-TU-20210224

Watch and force tab) Q Select Fo\dev) Cancel

Online backups

[ File Select Folder X
- - @e(&) > Profinet GSDXMLFILE > GSDML-V2.3-TBF-TSERIES-TU-20210224 @ | Search GSDML- - P
Organize v New folder - @
HT HMI )
N items match your search.
LT HMI
ox
3 This PC

Traces | B

5.3 Select Install, wait for Install finished and close.

| Manage general station description files
Installed GSDs

GSDs in the project

Source path: | E:Profinet GSDXML FILEIGS DML-V2 3-TBF-TSERIES-TU-20210224 | B

Content of imported path

E File |Version | Language mlﬂfﬂ
| & GSDMLAZ 3TBFTSERIESTU-2021_. V23 English, Gerl_ Notyetinstalled  JTBFCCPN Linear Encoder

[<] i

, (
‘ Delets \Lf Install ”/Cance\ }
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Manage general station description files

Installation result
1 | Message
e Installation was completed successfully.
Save log | I Install additional files | E Close I

5.4 After creating a new project, open the network view, Hardware catalog->Other field devices-

>PROFINET IO->Encoders->TBF Magnetostrictive Sensors->TBF-XX-PN , double-click the left

mouse button or drag .

Totally Inteqrated Automation
moe Gy I X 1] al PORTAL

3 o D nn b
[Sheremen Tutre Gl Disgoonsics. |
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5.5 Select the IO controller, for example, the PLC 1. PROFINET interface 1.

emens - E:X\TBF-Sens:

Project Edit View Insert Online Options

5% ) e project

& Mz

5.6

Devices

X N

Tools  Window  Help

& networks

MEE R F coonine  F cooffiine o [A B!
TBF_SENSOR_TEST » Devi

~ | ] TBF_SENSOR_TEST
B Add new device
o Devices & networks
~ [1g PLC_1 [CPU 15105P-1 PN]
1Y Device configuration

EX.

%] Online & diagnostics

58 Software units

[l Program blocks

[ Technology objects
External source files
[& PLC tags

(@) PLC data types

[ Watch and force tables
[l online backups

[ Traces

[ OPC UA communication

Device proxy data

rogram info

-¢ PLC supervisions & alarms
‘E] PLC alarm text lists

[ Local modules

Siemens - EATBF-Sensor_Demo\TBF_SENSOR_TESTVTEF_SENSOR_TEST

Poject Edit View insert Online Option: Tools Window Help

i seveproie & X =

% Network| §

PLC1
CPU 15105P-1 PN 8

X s 506 B QR S coonine J coofiine fp B 3 [ [<oorchinpocer |

TBF_SENSOR_TEST » Ungrouped devices » TBF [TBF-XX-PN] — X

i [ect 10 controller 5
PLC_1.PROFINET interface_1

Set the IP address and device name according to the customer configuration .

| Devices | [ Topology view [ Network view [IIY Device view |
& (2 |de [rrmeocemt G AE R i | [ Device overview |
V2 viodule Rack [Siot |Isddress |Q addr.
~ ) TBF_SENSORTEST ] E ey 3
W Addnew deice s T
£ Devices & networks S et —
~ [mpc 1 [crutsioser v Module Access Point o 1"
I Device configuration —
& Online & disgnostics L —
» &8 Software units 3 -
" Program blocks - .
[ Technology abjects = & ror E
» i Extemel source flex i
» @ nceg |
» [g PLCdata opes
» 2 Wotch and frce tablez
» (&g Online backups
» B Toces
» i 0FC U communication
i Device provydata
<[ v | [>] [100% = —g— @ Bc] ] ] >
[ Properties  [fjInfo_i)| % Diagnostics |
» (@ Distrbuted 0 I General [ 10tags | System constants | Temts |
» B Ungrouped v o) T [ - -
» a Securitysettings |+ PrornETinterace 11}
T Genersl 1P protocol
Ethemetaddresses
» Advanced optionz (@ set P addrezs inthe project
G o aimparcs e .. E|
Name Shared Device — 1
Subnetmask: | 255 355355 0
) Synchronize router settings with 0 controller
[ se router
O 1P ddress is setdirectyat the device
PROFINET
) Generate PROFINET device name sutomaticaly
[f A
e m =,
e -
[+

5.7 Select the Sun modules, for example, the Standard Telegram 81.

[ Topolon view

[ Networkview I Device view || Options

¢ [or tmroocen]

[ Dovice overviow |

W voduie
-

mﬂu‘

» o
~ Linear encoder_1

Module Accezs Point

Rock

Siot|1address |Q ad.
o

Bojees o

0%, riter  rroe:

1 o

= » [ Head module.
~ [etEmodule:

)

W 1 Fosiionvatue

>][100%. == 8

M Position: velocity Value
M 2rosition lues
M 2 Positioni elocity Values
[~ [N  Positon vatue:
B 3 Position Velocity Values

WESETRT

S O e @] oo suno ]
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5.8 Select Module Access Point, set the Module parameters

"TBF_SENSOR_TES| » Ungrouped devices » IBF [TBF-XX-PN|

[ Topology view [ Network view I Device view

d¢ [Tor mrocen] ) = (g=as 4 | [ Device overview
= Module | |Rack [siot|1address |Qadr..
~ ) e semsorTEST ] - Wi E — o

B Add newdevice » a0 o oxi

ke s anpnE AT e 0o 1

~ [ PLC1 [CPU 151051 PN
e
4] Online & diegnostics
» g Sofewere units
» ' Program blocks
» [ Technalogy objects
» [ Extemal ource ez
» (@ PLctags
» [ PLCdata opes
» 12 Watch and force tables
» (&g Online backups
» [ Troces
» [ 0PCUA communication
» [ Device prowydata
85 rogram info
5 PLC supenisions & alarms
51 PLC alorm textists
» g Local modules
» [ Distrbuted 10
» [ Ungrouped devices
» & Secuity setings
[~ Details view

Module parameters
Standard parameter (Encoder Profile)

k)

[Minimum volue o comnector side

[ Scaling, Oftet. \ -

[Gisable Y ol

[ensble ] 2!

[ensble ys 2!

1: [disable P4 1
[fo0 ]

Scalng: Toal measuring

L C—
B

5.9 Select Online access, find the network card being used

% Online & diagnostics

Edit View Insert Online Optiens Tools Window Help

CF (3Bl seveproject | S M 35 T X s R

~ _] TBF_SENSOR_TEST

BF Add new device

By Devices & networks
[ PLC_1 [CPU 15105P-1 PN] <
&= Ungrouped devices

E% Security settings

[»& Cross-device functions
[&# common data

[5) Documentation settings
(@ Languages &
[al Version contr

Devices & networks

resources

3 ) B P

Y Displayhide interfaces
[} Intel(R) 82574L Gigabit Network Connection

» B PCinternal [Local]

» A PLCSIM [PRAE]

+ [§ usB [57usBI]

» [ TeleService [Automatic protocol detection]
» [5F Card Reader/USE memory
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5.10 Assign IP address and assign PROFINET device names according to the project configuration

¥ Diagnostics

~ Functions
Assion IP address]
setume

}_Firmware update
Assign PROFINET device name
e et to Tactory SEtings

Format memory card

Save service data

b Diagnostics

v Functions
Assign IP address
settime

Format memory card
Save service data

Assign IP address

Assign IP address to the device

For more information about industrial security, please visit

b iemen:

Assign PROFINET device name

| Devices connected to an enterprise network or directly to the intemet must be appropriately
a  protected against unautharized access, e.9. by use of firewalls and network segmentation.

Configured PROFINET device

PROFINET device name:

Device type:

Online access

Device filter
bl Onlyshouw devices of th type
E Onlyshaw para
i Onlyshaw ithout names
Accessible devices in the network:
IF address MAC address Device FROFINET devicename  Status

st tan ven men Gnine Cpmors foor tedw iz
3 3 S XSG XM D MDEE S et oot B X L -

[Dmiees

- SEnsOR ST

i e vicn

» L& verson ccemctimerice
=l Ol aceess

» L P e Loeal].
» Chrucsn

Totally Integrated Automation
PORTAL

i (e -
s o [ [ e
o o T
o om ,..
& =iy e
T 0 i e
—
-
- "
-
-
- ol
ket 51 foo 5 o« - 5
- | Properties  [“4infa 1] 's Disgnastics
[ General [ 101 | system comsiams | fests
— ok s

 Detalls view

www.tbfsensor.com

‘Standard paramater (Encoder Profile)

ot sequence; | vinmum vs e teonnacra ke
RRERN —
Presetafics 05T

Seating bcion comot

rar—r—

Ol Code Sequaree sratied

Compaisiy e V1.1
Scaling: Veazurng

plom: (1000
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EATBF Sen:

PO Eoit view mem onine Opuoms Tods vindow Hes
9 Y s @ X E s X DEci: 3 0GB D S ceonine I

Camment Tag comment

i Neme Addres: Display format Monvor velue Madify velue
o zsw e [ e ex =
G e hex k
ot
osm o Hex

= [P 1 (G 153052 P
Y Deviceconsy
. Onlie & dngrostics

a
£

[Epe——
i rogram blecks

# Technalogy obect:
) External zource fle:

pe:

v L Watch and force table:

W/ Add new watch table
bie

1 Online backups
5 maces 2 Properties [hinto (D] Diagnostics
 orc ua communication General |
L Cevin proes =

i frogam ko

General

e
Display format; [1e

» S secuty semings Vilie
» 38 crous e inction: Camment:
+ af Commen data

5.12 Create a new Watch table 1 table to monitor variables.

Project Edit View Insert Online Options Tools Window Help

(55 [ [ seveproject X 9z 5 05 ER Fcoonine Fcootine o MIE x S 1|

Devices

2B

Address Display format Idonitor valu Modify value 7 Comment

“ZSW2_ENC" WD Bin |_220000_0000_0000_0o00

~ ] TBF_SENSOR_TEST

1
[ ~dd new device B "G1_ZTW Bin 220000_0000_0000_0000
hy Devices & networks 3 “G1_XISTH DEC 0
~ (1§ PLC_1 [CPU 15105P-1 PN] o | "G1_XIST2" Hex 16#0000_0000
s

[} Device configuration
%) Online & diagnostics
» [g@ software units

¥ =g Program blocks

» [ Technology objects
¥ Lgi External source files
» [3 Pictags ®
» [g) PLC data types

~ [ viatch and force tables

B Add new watch table o=
E

+ [} Online backups
» [ Taces
» 3

» [, Device prowy data

OPCUAcommunication

Program infa
PLC supervisions & alarms
PLC alarm textlists

» [2 online card data

» [ Local modules.

» [ Distributed 110
» &4 Ungrouped devices

<] <]

Security settings
» [3¢ Cross-device functions
+ [&# camman data
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TBF Electronic Technology GmbH(German branch )
Felix-Wankel-Str.1, 85221 Dachau, Germany

Tel: +49(0)8131 337578-0

E-mail: info@tbfsensor.de

Beijing Tebeifu Electronic Technology Co., Ltd.

Building 6, Dazu Enterprise Bay, 8th yard of Liangshuihe 2nd Street, BDA P.R.China
Tel: 010-67948976/67948916

Fax:010-67948979

Mailbox: sale@tbfsensor.com
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