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1. Safety Instructions

Preface

The general safety instructions given below are intended
to ensure the personnel safety and to avoid damage.
TEMPOSONICS are state-of-the-art position measure
ment systems built in accordance with the standard safety
regulations. Nevertheless, hazards to the life and health
of the user or other persons, or impairments of the sensor
or other objects may arise in conjunction with the use of
TEMPOSONICS Sensors.

Application

1. The position measurement systems of all series
TEMPOSONICS may be used only for the purposes for
which they were designed, i.e. they may be used exclu-
sively for measurement tasks in industrial, commercial
and laboratory applications. E.g. positions, displacements
and speeds can be measured (more detailed information
is given in the relevant product documentation).

The position sensors are accessories of an installation
and must be connected to a suitable evaluating unit as
included in a PLC, IPC, indicator or other electronic con-
trol unit. Correct use for the intended purpose implies
that all instructions given in the product documentation
are followed. Using sensor Temposonics beyond these
limits is incorrect. MTS Sensor Technologie refuse any
liability for damage resulting from incorrect use.

2. The displacement sensors may be used only in safe
condition. In order to maintain this condition and to ensure
safe operation, installation, connection and service work
may be done only by trained and qualified personnel *),
whereby the relevant instructions for accident prevention
and safety as well as the information given in the product
documentation must be followed.

SENSORS GROUP

Functional trouble

Hazards to the safety of persons or risks of damage to
operating facilities due to sensor failure or malfunction
must be avoided by additional safety measures such as
plausibility checks, limit switches, emergency off systems,
protective devices, etc.In case of trouble, the sensor must
be shut down and protected against accidental operation.

Repair
Repair of the sensor may be done only by MTS or an
explicitly authorized organization.

Installation and operation

To ensure perfect functioning, following the information
given below is indispensable

1. Protect the sensors against mechanical damage
during installation and operation.

2. Do not open or dismantle the sensors.

3. Connect the sensors with utmost care related to
polarity of connections, supply voltage as well as type
and duration of control pulses.

4. Use only approved power supplies.

5. Meeting the permissible sensor limit values e.g. for
supply voltage, environmental conditions etc. speci-
fied in the product documentation is indispensable.

6. Check the correct function of the position sensors
at regular intervals and provide test documentation.
7. Before switching on the installation, ensure that
the starting machine does not threaten the safety and
health of persons.

*) Trained personnel means persons who

* related to projecting, are familiar with the safety
concepts of automation,

« are informed of the electromagnetic compatibility,

* have received a special training for commissioning
and servicing,

« are familiar with the operation of the unit and
informed of the specifications for correct operation
given in the product documentation.
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2. Device Description

The EB 342-0101 Profibus-DP module is a part of an ab-

solute digital length measurement system (Fig. 2) which D DD DD DD DD DDDIDD
operates on the magnetostrictive measuring principle de- 1811912012122 23124 |25]26 |27 ]28]29]30]31]32]33 |34
veloped by MTS.

The module, which is accommodated in a series- ) ® DO
produced Phoenix electronics housing, is designed for Sensor 3 Sensor 4

mounting on a standard rail.
It is used for connection of max. 4 Temposonics position

4 ° 6 4 s 6
sensors with Start/Stop output (see separate data sheet 3 73 7 F1
of the relevant position sensor). z & & @ Eaus
"o "o
ein

The module generates the start pulses, determines the
length measurement position values from the time diffe-

rences to the stop pulses formed by the sensor and Sensor 1 Sensor 2 Busabschlufs

transmits them to Profibus system. 2 e @ EB 3420101
The 24 V DC sensor operating voltage is taken via the — -

EB 342 and protected against overcurrent. é éé é éé é éé & %é 5 %5 % é
The module interface is suitable for direct connection

to the fieldbus and designed according to the Profibus-

DP specification EN 50170. Protocol architectur is orien- Fig. 1
ted to OSI model (ISO 7498). These fieldbus module Electronics housing: Type Phoenix EG 90.../TSB
provides functions for diag-nostics and monitoring, which for standard rail mounting, 90 mm wide, 34 pin

are loaded into the bus via a configuration tool (3.5" disk) screw termination

at installation.

Fig. 2
Fieldbus structure of Temposonics
displacement measuring system

with Profibus-DP Interface Profibus Position Module TEMPOSONICS with Start/Stop
output (differential signal )
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2.1 Order information

Description Part No.

Profibus-Module for 4 Sensors Start/Stop EB 342-0101

Scope of delivery
Profibus-Module
Installation guide + 3.5" GDS disk (Electronic Data Sheet with standardized Device Data Base File)
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2.2 Technical Data

Electronic housing

Housing material
Ingress protection
Operating temperature
Electrical connection

Input

Output

Adresses

Baud rate

Position data

Status information
Configuration tool
Resolution

Input voltage

- Ripple

- Current consumption

Fuse

Update frequency

Dimensions: 90 x 75 x 107 mm (width x hight x length), Phoenix EG 90.../TSB type
for standard mounting rails (EN 50 022) with plug-in screw terminals 2,5 mmg2,

2 strips with 17 terminals each

ABS

Housing IP 40, terminals IP 20

0..+75°C

Sensor and power supply with screw terminals,

4 sensors Temposonics with Start/Stop output (4 x Start/Stop-Signal RS 422),
max. 120 m cable, short circuit-proof qualified

RS 485, Profibus-DP Protocol EN50170 (DIN 19245)

Set-up with hardware switches, adresses 03 - 99,

Default set-up: 99

1 adress per Profibus Module

9600 up to 12.000 kBit/s

24 bit per position value (Intel or Motorola format), max. measuring range 7600 mm
1 bit per sensor (Indication: no response message, e.g. no position magnet)
GSD Software

Selectable, minimum 0,005 mm

+ 24 Vdc (+20 % / -15 %)

<1%S-S

<150 mA w/o Sensor + 100 mA typical per connected sensor

4 AI25 V, style TR3/UL 198 G (fuse L1)

Cycle time between 2 measurements will be changed (max. measuring range
dependent):

Measuring range up to Cycle time

400 0,75
1500 1,00
3100 1,50
4300 2,00
5700 2,50
6900 3,00

>6900 mm 3,50 ms

During cycle time the position values of 1 - 4 sensors will be measured at the same time.
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3. Installation

Mount the Profibusmoduls EB 342 on standard mounting
rail. Pls. note the specified protection class ( Mounting
into cabinet if neccessary ).

4. Electrical Connections

Sensor connection to the module plug-in screw terminals
(2 connector strips with 17 terminals each) is via its
cable connector. The required power supply for each
position sensor is connected additionally.

Connect the screenings of the sensor cables to
functional earth (machine ground) near the EB 342
interface module.
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For electromagnetic compatibility (EMC) reasons,
further connection to machine ground in the area of the
control cabinet entry gland may be necessary.

Unless separate machine parts are provided with
sufficient common ground, additional potential
compensation may also be required.

For bus network installation pls. notice the corres-
ponding Profibus standards.

Termination Signal

1 Start + Sensor 1
2 Start -

3 Stop +

4 Stop -

5 +24 VDC } 1)

6 DC Ground (0V)

7 Start + Sensor 2
8 Start -

9 Stop +

10 Stop -

11 +24 VDC 1)
12 DC Ground (0V)

13 +24 VDC Power supply 1)
14 DC Ground (QV) output (looped through)
15 DC Ground (0V) Power supply
16 +24 VDC Input

17

18 Start + Sensor 3
19 Start -

20 Stop +

21 Stop -

22 +24 VDC } 1)
23 DC Ground (0V)

24 Start + Sensor 4
25 Start -

26 Stop +

27 Stop -

28 +24 VDC 1)
29 DC Ground (0V)

30 VP +5V,

31 DGND

32 RxD / TxD-N

33 RxD / TxD -P

34

1) Secured over the internal fuse
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5. System Operation

Module EB 342 is designed as an intelligent Profibus-DP
Slave. Configuration and diagnostics is done by the Pofi-
bus Master. Using the configuration tool on a 3,5" disk
(on delivery) based on GSD files, integration of the sen-
sor system is very simple.

The module digitized the measured positions and per-
mits at parameterization additional the selection of:

* Numbers of sensors (4 sensors maximum)

* Resolution (common for all sensors)

» Measuring direction (each sensor)

« Offset setup (each sensor)

 Error messages

Profibus interface is built up with Siemens ASIC SPC3.
That allows baud-rates from 9600 baud to 12 Mbaud with
an automatic search of transfer rate and a very fast sy-
stem response time.

SENSORS GROUP

System Connections

For operation, the sensors have to be connected to the
box (see page 6).

The module requires a 24 Vdc power supply connection,
the data transfer is via RS485 standard to the bus.

The Bus connection, the integrated evaluation electro-
nics and the start/stop sensor interface are electrically
isolated.

The needed bus-termination can be switched on by the
slide switch in front panel (Fig. 3).

Fig. 3

Front view Profibus Module LED

Sensor
Status

|

left: 107/

Address setup switches

LEDs Module Status
right: 10°

Terminal blocks

@@@@@@?@@@@@@@@?@
181920212223 |24 [25|26 |27 |28 |29[30|31|32|33]|34
@j red yellow j

® ® ® ®green
Sensor 3 Sensor 4 Status
4 3 6 4 3 6 Fuse
3 73 7
dedds 2 e
T 0 9 T 0 9
on
Sensor 1 Sensor 2 Bus
® ® termination
MIS, EB 342-0101
1]2[3[4[5]6]7[8]9[10[11[12]13][14[15[16[17
DD OO DD DD DDDLDD

24 Vdc to next module
if necessary

24 Vdc
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6. System configuration
6.1 Address setting

For operation the Profibus module needs a unique slave
address. The setup of slave address is done by the
integrated switches in the module front panel (Fig. 3).
The slave address is selectable between 3 and 99 accor-
ding to the Profibus standards. An addresss < 3 will au-
tomatically be changed into 3 by the busmodule.

6.2 LED status displays
The status of sensors and the busmodule with its internal

state machine (logic operation of parameterization and
configuration) is indicated by LEDs on the module.

Fig. 4
State Machine POWER_ON
according Profibus
standard EN 50170

SET_SLAVE_ADD

—

SLAVE_DIAG
WAIT_PRM GET CFG

SET_PRM, ok

=

SLAVE_DIAG
SET_PRM, not_ok<<]|  WAIT_CFG SET_PRM
GET_CFG

CHK_CFG, ok

CHK_CFG, not_ok<<]| DATA_EXCH

(

DATA_EXCH, ok / RD_INP / RD_OUTP
Commands (SYNCH, FREEZE) / SLAVE_DIAG
CHK_CFG, ok / SET_PRM, ok / GET_CFG

LED functions
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6.3 GSD file

The GSD file which is delivered together with the module
allows to connect the measurement system to the
Profibus-DP. These files provide a clear and comprehen-
sive description of the sensor system characteristics in a
precisely defined format.

The GSD features for the Profibus module are e.g.
number of displacement sensors, sensor resolution,
measuring direction and magnet offset.

The sensor tolerances in the module are compensated
by entry of a correction factor for the sensing-pulse
speed (Grd = gradient ) printed on the sensor type label.
This allows a high-accuracy measurement.

Fig. 5
Example sensor type label

LH-M-D600-M0850-2-R0
Grd: 2775.40 m/s
Part No. FNr: 0020 0376

Gradient
(sensing-pulse
speed)

Fabrication No.

The Approval No. of this Profibus-DP interface module,
granted by the PNO (Profibus User Organisation) is
hexadecimal 0539. The GSD-File is MTSG0539.GSD.

green (flashes)

2. Sensor 1 - 4 status green
green (flashes)

LED description LED color Comment
1. Module status red After switching on module waits
for parameterizing
yellow Parameterization active
green Data communication to Master
yellow und Hardware malfunction in bus communication or

configuration fault

Standard operations
Malfunction
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6.4 Parameter adjustment

The parameterization of the MTS Profibus-DP module
follows the Profibus standard EN 50170 (DIN 19245-3).
The first 7 Bytes are defined by the Profibus standard.
Byte 8 contains the specific information for the Profibus
controller SPC3 and also the information for the
Profibus-DP extensions for the acyclic data exchange
(DPV 1).

These extensions are not supported by the MTS module.
The MTS specific parameter adjustments start at Byte 9.
The adjustments are preset by the Device Data Base
Files (*.GSD) as User_Prm_Data, but they are chan-
geable during the configuration. The bytes descriptions
for parameterizing is shown as follows:

6.4.1. Parameters (Profibus-DP Protocol)

Octet1 [7] [ [ [ [ [ [0]
reserved
resered
reserved
WD_On=0
Freeze_req:
Sync_req:
Unlock
Lock
Octet2 [7] | | [ | | [0] wD_Fact_1
Octet3 [7] [ | [ | [ [0] WD_Fact 2
Octet4 (7] | [ | [ | [0o] TsbrR
Octet5 [7] | | [ | | 0] Identification # 2nd Byte
octet6 [7] [ [ [ [ [ [O] Identification # 1st Byte
Octet7 [7] | | | | | |0] Group_ldent
Octet8 |7 | | | | |

|0 | Spec_User_Prm_Data
* Disable Start-Bit

* Disable Stop-Bit

* WD-Base

* reserved

* reserved

* reserved

* reserved

* Enable_Alarm

Setup of reserved Bits and Bytes = 0 !
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6.4.2. MTS Profile (General sensor parameters)

Octet 9 |7| | | | | | |0| Resolution in pm
Octet10 [7] [ [ [ [ [ [0] 16 Bit, unsigned

The resolution shown above shall prevail for all sensors.
If the resolution is e.g. 20 ym the change of the input da
ta from module into the control system by 1 Bit means a
change of position by 20 pm.

Octet 11 |7 | | | | | | |0 | Measuring direction

0 = forward / 1 = reverse
Sensor 1

Sensor 2

Sensor 3

Sensor 4

reserved

reserved

reserved

reserved

Octet 12 |7| | | | | | |0| Max. measuring range (mm)
Octet13 [7] [ [ [ ] [ [0] 16 Bit, unsigned

In order to avoid conflicts the measuring length of the
longest connected sensor has to be #entered above.

6.4.3. MTS Profile (Sensor parameter per sensor)

Sensing-pulse speed

Octet 14 |7 | | | | | | |0 | (Grd: in m/s), see page 8
Octet15 [7] [ [ [ [ [ [o] sensor labeling,

16 Bit, unsigned
Octet 16 |7 | | | | | | |0 | Gradient (Grd) in cm/s,

8 Bit, unsigned
Octet17 [7] | [ [ [ [ [0]n

Offset value in units

Octet 18 |7 | | | | | | |0 |M of resolution
Octet 19 |7 | | | | | | |0 |L 24 Bit, unsigned

These parameters are existing for each sensor, i.e.

Sensor-No. Gradient (Octet) Offset (Octet)
1 14-16 17-19
2 20-22 23-25
3 26-28 29-31
4 32-34 35-37

Attention ! All Bits will be set as:
1 = Functional selection / 0 = Reserved

After the module has checked the parameters, its chan-
ges into the state Wait_Cfg. Here it waits for the trans-
mission of the configuration data. If the parameters are
not allowed, it sends a diagnostic message to the master
and stays in the state Wait_Prm until it gets the right
parameters.
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6.5 Configuration

After the successful parameterization, the sensor needs
the configuration data. The configuration describes
mainly the length of the input and output data, that are
transferred during the data exchange mode.

Built-up of Configuration Byte:

7]

[ [0]

Data Length

0000 = 1 Byte

0015 = 16 Bytes
Input / Output Data
00 = Special Format
01 = Input only

10 = Output only

11 = Input and Output
Format

0 =Byte/1=Word
Consistence
0=No/1=Yes

The MTS Profibus module has a modular data structure.
During the configuration 1 configuration byte has to be
added for each sensor into the configuration data.

To shorten data transfer rates, only input data will be
transmitted. Additional 1 configuration-byte is always ne-
cessary for status information of all connected sensors.

For each sensor the length of input data in the data ex-
change mode is 4 byte (1 byte status information and
3 bytes position data).

After the module has checked the configuration data, it
enters the data exchange mode Data_Exch and the
sensor transmits the position values permanently.

If the configuration is not valid, it sends a diagnostic
message to the master and waits in the configuration
state Wait_Cfg, until it receives the right configuration
data.

The parameterization and configuration is usually
handled by the project engineering software.

Under normal circumstances the position and func-
tion of the data mentioned above is not necessary
if using the GSD-File (MTSG0539.GSD).

-10 -
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6.6 Data exchange

Selection of following described operation modes is done
by the GSD file and configuration software.

6.6.1. Intel-Format operation mode

StatusByte [7] | | [ [ | [0]
Error Sensor 1
Error Sensor 2
Error Sensor 3
Error Sensor 4
reserved
Sensor_ 1_L [7] [ [ | [ | [0] Position value in um
Aufldsungseinheiten ???
Sensor_1_M [7] [ [ | | | [0] forsensor1
Sensor A H [7T T T T [ ] 10]
up to max. @
Sensor 4 L | 7 | | | | | | | 0 | Position value in ym
Auflésungseinheiten ?7??
Sensor_4_M [7] T I ] | | [0] forsensor4
sonsor 4 1 LT T T T T10]

With Intel-Format, the position information is transmitted
in ascending byte order with 3 bytes per sensor after a
status byte.

If the inverse output action was selected, the position da
ta are complemented. An offset value is added
subsequently.

With sensor errors, the relevant bytes in the status byte
are set and reset with the next correct measurement.
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6.6.2. Motorola-Format operation mode

StatusByte [7] [ [ [ [ [ ]O]

Error Sensor 1
Error Sensor 2
Error Sensor 3
Error Sensor 4

reserved
(7] [ [ [ [ [ [0] reserved
(7] L [ [ [ [ [0] reserved
(7] L [ [ [ [ [0] reserved

0]

Sensor_1_HH [ 7] |
[ O] Position value in ym
|
|

|
Sensor_1_ H [7] |
|
|

Aufldsungseinheiten ???
[0] for Sensor 1

Sensor_1_L |[7]

Sensor_1_LL |7] [0]
Sensor_4_HH | 7] 0]

Aufldsungseinheiten ???
| 0 | for Sensor 4

Sensor 4_L |7]
Sensor_ 4 LL (7]

|
|
|
|
up to max. @
[ 1]
Sensor 4 H [7] | |
L[]
L[]

|
[ ]0] Position value in um
|
|

[0]

With Motorola-Format, the position information is trans-
mitted in descending byte order with 4 bytes per sensor
after 1 status byte and 3 reserved bytes.

If the inverse output action was selected, the position da
ta are complemented. An offset value is added subse-
quently.

The Interface module uses an internal data width of

24 bits. With output in Motorola format, the most signifi-
cant byte is a copy of the most significant bit of the 24-bit
value.

With sensor errors, the relevant bits in the status byte
are set, and reset with the next correct measurement.

-11 -
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6.7 Diagnostic

Profibus-module EB 342-0101 supports only the stan-
dard diagnostic function according to the profibus norm.
Extended diagnostic functions are not assigned at
present.

Octet 1 [7]

[ [0]

L Diag.Station_Non_Existent
Diag.Station_Not_Ready
Diag.Cfg_Fault
Diag.Ext_diag
Diag.Not_supported
Diag.Invalid_Response
Diag.Prm_Fault
Diag.Master_Look

-

Octet2 7] |

L [ [ ] ]o]

L Diag.Prm_Req
Diag.Stat_Diag
Fixed to 1
Diag.WD_On
Diag_Freeze_Mode
Diag.Synch_Mode
Reserved
Diag.Deactivated

-

Octet3|T|||||||||||||0|

Reserved
Diag.Ext_Diag_Overflow

Octet4 (7] |

Diag.Master_Add

Octet 5 [7] |
1

Identification # High

Octet6 [7] |

Identification # Low



