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1. INTRODUCTION
Linear encoder type magnetostrictive sensor with Profibus DPV0 communication interface, IEC 61158 standard.
For more information on the communication standard, see the documentation downloadable from www.profibus.com,
managed by the P.N.O. (Profibus Network Organization).
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2. ELECTRICAL CONNECTIONS AND CONFIGURATION OF LEDS
Status LED
The two green and red LEDs, placed near the connectors on the electronics head, supply essential information
on the transducer’s operating state.
The code is shown in the table.

IK4PW/MK4PW OUTPUT

CONNECTOR A
(M12 FEMALE)

A

Red LED

B

CONNECTOR B
(M8 MALE)

CONNECTOR C
(M12 MALE)

1

5VD_ISO

1

24V

1

5VD_ISO

2

LINE_A/N

2

N.C.

2

LINE_A/N

3

GND_ISO

3

0V

3

GND_ISO

4

LINE_B/P

4

N.C.

4

LINE_B/P

5

GROUND

5

GROUND
3

1

Green LED

4

3

C

4

2

4

2

5

1

2

5
1

3

RED LED

GREEN LED

Off

Off

Off

Flashing
(f= 1 HZ)

Off

On

DESCRIPTION
Transducer not powered.
Transducer ready to start communicating with Master (state =Wait Parm).
Transducer in cyclical communication with Master (state= Data_Exch).
1. At power-on: signals correct functioning of LEDs.

On

On

2. In Data-Exchange mode: signals magnet error
(number of magnets measured incompatible with current parameterization).

The cables have to satisfy the following characteristics:
Parameter
Impedance
Capacitance
Loop resistance
Core section

Type A cable
ohm

135...165

pF/m

< 30

ohm/km

< 110

mm²

> 0.34 (AWG 22/1)

With this type of cable, the maximum lengths for a bus segment (depending on speed) are:
Transfer Rate

kbit/s

9.6

31.25

45.45

93.75

187.5

500

1500

3000

6000

12000

Cable length

mm

1200

1200

1200

1000

1000

400

200

100

100

100
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3. PROFIBUS STRUCTURE
3.1

CONNECTION

A Profibus network lets you connect peripheral Slave devices (transducers or actuators) to Class 1 Master central control

units (typically PLCs).

The network software is installed with a Class 2 Master containing a database with the GSD files of all connected devices.

The network is designed and parameterized with a graphics tool, then the configuration is downloaded to the Class 1

Masters in the network.

The Class 1 Master(s) start(s) the communication process with the peripheral devices according to the configuration

received from the Class 2 Master.

This process includes an initial Data-Exchange regarding Slave identification, parameterization, and configuration. When

this phase is done, application management begins with exchange of process data on the network.

The GSD file contains all information on device identification, supported functions, and length/format of data packets.
Connection with two M12 connectors + 1 M8 connector:
• no T connection required
• standard M12 and M8 connectors
• separate power supply line (ideal for use of programmer)
• for power supply: use a shielded cable with metal connector and shield
connected to connector case
Class 2 master
Slave

PROFIBUS
24VDC Power supply

Slave

Slave

Terminator

Female

Male

Male

Female

Female

Male

Male

Female

Female

Male

Male

Female

Class 1 master

3.2

SETTING THE PROFIBUS NODE ADDRESS

The transducer’s default address is 125. A different address may be requested in the order. The range of Profibus
addresses is 0 to 127, but to be parameterized (and be operative) the Slave must have a node address from 0 to 125. Address
127 is reserved.
If the slave address is 126, you have to assign the address a value from 0 to 125 to make it operative because no Class
1 Master can use address 126.
At most, a single Slave with address 126 can be connected to the Profibus bus, but this address still cannot be used for
Data-Exchange.
Address 0 can be assigned to a Slave, but by convention this is typically used for the Profibus network Master. The
address of the GEFRAN Profibus transducer can be changed ONLY via Profibus communication, using the Profibus Set_
Slave_Address telegram (SAP 55).
In the field, the address can be set in two ways:
1. With a Class 2 Maste
2. With the Profibus Node Address Programmer (PNP-1, GEFRAN proprietary)
A Class 2 Master also lets you permanently block the Slave address change function (with the SAP 55 telegram). By
default, the GEFRAN Profibus transducer has the address block disabled, therefore address change is allowed.
The GEFRAN Profibus transducer does not include hardware mechanisms for unblocking address change. On the other
hand, the Profibus standard does not supply a command to reset the block.
Therefore, by using a Class 2 Master you cannot change the address of a GEFRAN Profibus transducer with the address
change block ON.
You can change the address of a GEFRAN Profibus transducer with address change block ON only by using the GEFRAN
Node Address Programmer.

4
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4. PROFIBUS TELEGRAMS
4.1

PARAMETERIZATION TELEGRAM (SAP 61)

The Profibus Master uses the parameterization telegram after receiving diagnostics confirmation from the Slave.
It is used to set and configure the basic parameters used by the communication protocol and the device’s various function
modes, some of which are user-configurable.
A transducer can accept the parameterization via all or only part of the modules in the GSD file (in all cases, not more
than one module per device).
If a module unsuitable for the transducer is used, the transducer sends a “Parameterization Error” to the Master.
The first part of the parameterization telegram (bytes 1..7) conforms to standard EN 50170, while the second part (bytes
8..15) includes the specific bytes of the manufacturer (user parameterization).

Standard Parameterization (Bytes 1..7)
Byte 1

7

0

Station_Status
Reserved
Reserved
Reserved
WD_ON = 0
Freeze_req
Sync_req
Unlock
Lock

Byte 2

7

0

WD_Fact_1

Byte 3

7

0

WD_Fact_2

Byte 4

7

0

Min TSDR

Byte 5

7

0

Ident_Number, High Byte

Byte 6

7

0

Ident_Number, Low Byte

Byte 7

7

0

Group_Ident
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Standard Parameterization (Bytes 8..15)

Byte 8

7

0

DPV1.1

Byte 9

7

0

DPV1.2

Byte 10

7

0

DPV1.3

Byte 11

7

0
Error management, value given
0 = data to zero / 1 = old data
Magnet error management
0 = single magnet / 1 = all magnets
Direction of measurement
0 = forward / 1 = reverse
Reserved (set to 0)
State/Position Data Format
00 = state/low/middle/high (24 bit Intel)
01 = state/high/middle/low (24 bit Motorola)
10 = low/middle/high/stato (24 bit Inverse Motorola)
11 = hhigh/high/low/llow (32 bit Motorola)

Error management methods and the format of data sent to the Slave are selected via byte 11:
• Bit 0: In case of error, defines if the position data has to show 0 or the last value used in input.
• Bit 1: Defines if the error message is to be applied to the single magnet in error or to all installed magnets without
		
distinction
• Bit 2: Defines if the measurement has to show increasing values from electronics to the opposite end of the device or
		
vice versa
• Bit 6-7: Define the format of the state/position data in the Data Input telegram (from slave to master) to adapt the device
		
to different controllers
This parameterization DOES NOT affect the order of the preset data in the Data Output telegram (data from master to
slave) or the offset data in the diagnostics telegram.
NOTE: the choice for parameterization of the State/Position data format automatically determines, when present, the
format of the Speed data (see paragraph 4.4 Data-Exchange, Input Data).

Byte 12

7

0
Resolution (μm), 16 bit unsigned
High Byte / Low Byte

Byte 13

7

0

The required resolution is transferred as a 16-bit integer with unit of measurement [μm].

6
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The device defines and supports the following possibilities:
• 1 μm
• 2 μm
• 5 μm
• 10 μm
• 20 μm
• 50 μm
• 100 μm
• 200 μm
• 500 μm
• 1000 μm

Byte 14

7

0

Number of installed magnets
(max 4)

Reserved
(set to 0)

Byte 15

7

0
Value measured
01 = Position
11 = Position and Speed
00 and 10 = “NOT ALLOWED”
Reserved
(set to 0)
Presence of preset
1 = preset enabled
0 = preset disabled
Reserved
(set to 0)

The type of Measurement requested and function with Preset mode are specified via byte 15:
• Bit 0 and 1: Define if the transducer has to supply only the Position data or Position and Speed (the latter only for enabled
models)
• Bit 5:
Defines if the transducer has to return the Position data as factory calibration or correct the measurement via
the saved preset.
If the Preset is requested, you can, if necessary, communicate a new preset value in the Output Data message
(from master to slave).
In the state bytes of the Input Data message, the slave signals if the preset is saved and therefore used to
correct the Position data (see paragraph 4.4 Data-Exchange)..
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4.2

CONFIGURATION TELEGRAM (SAP 62)

The configuration telegram is sent by the master after correct parameterization. This telegram is used to set the number of
the input/output bytes exchanged during Data-Exchange based on the type of module used in the previous parameterization
phase.
The telegram configuration bytes are structured as follows:

Byte 15

7

0
Data Length
0000  1 Byte
1111  15 BYTES

Input/Output:
00  Special Format
01  Input
10  Output
11  Input/Output
Format
(0  Byte / 1 Word)
Consistency
(0  NO / 1  YES)

The configuration telegram is formed and sent according to the installed module and is specified in the GSD file. The
number of bytes of the configuration telegram varies according to the installed module.
Using a module with N magnets, its length is N +1 for modules with Position measurement and 2*N +1 for modules with
Position and Speed measurement.
Example 1
1 Magnet, Position measurement, without Preset
Configuration string: 0x93, 0xA0
where:
0x93: 4 input data bytes (state/position magnet 1)
0xA0: 1 output data byte (Control)
Example 2
2 Magnets, Position and Speed measurement, with Preset
Configuration string: 0x93, 0x93, 0x93, 0x93, 0xA3
where:
0x93: 4 input data bytes (state/position magnet 1)
0x93: 4 input data bytes (state/position magnet 2)
0x93: 4 input data bytes (magnet 1 speed)
0x93: 4 input data bytes (magnet 2 speed)
0xA3: 4 output data byte (Control and Preset)

8
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4.3

DIAGNOSTICS TELEGRAM (SAP 60)

If necessary, the master can interrogate the slave on its current conditions. The device’s response is contained in the
diagnostics reply telegram.
There is a part linked to DP standard (bytes 1..6) and a specific manufacturer’s section.
Octet number

Description

Data type

Standard diagnostics

Unsigned 8

7

Extended diagnostics header

Unsigned 8

8

Reserved

Unsigned 8

9

State

Unsigned 8

Resolution (μm)

Unsigned16 (Motorola)

12

Hardware Revision

Unsigned 8

13

Firmware Revision

Unsigned 8

14

Number of Magnets

Unsigned 8

15

Measurement type and Presence of Preset

Unsigned 8

16-17

Measurement Range (mm)

Unsigned16 (Motorola)

18-21

Production Number

Unsigned 32 (Motorola)

22-24

Pulse Speed (m/s)

Unsigned 24 (Intel)

25-27

Magnet 1 Position Offset

Unsigned 24 (Intel)

28-30

Magnet 2 Position Offset

Unsigned 24 (Intel)

31-33

Magnet 3 Position Offset

Unsigned 24 (Intel)

34-36

Magnet 4 Position Offset

Unsigned 24 (Intel)

1-6

10-11

Standard Diagnostics (Bytes 1..6)
Byte 1

7

0

Station_Status_1
Diag.Station_Not_Existent
Diag.Slave_Not_Ready
Diag.Cfg_Fault
Diag.Ext_Diag
Diag.Not_Supported
Diag.Invalid_Slave_Response
Diag.Prm_Fault
Diag.Master_Lock

Byte 2

7

0

Station_Status_2
Diag.Prm_Req
Diag.Stat_Diag
Fisso a 1
Diag.WD_on
Diag.Freeze_Mode
Diag.Sync_Mode
Reserved
Diag.Deactivated
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Byte 3

7

0

Station_Status_3

Reserved

Diag.Master_Req

Byte 4

7

0

Para_Master_Address
Diag.Master_Add

Byte 5

7

0

Ident_Number, High Byte

Byte 6

7

0

Ident_Number, Low Byte

Byte 7

7

0

Header Byte

Header lenght in Byte

Reserved: 00

10
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Extended Diagnostics (from Byte 8)
Byte 8

7

0

Reserved

Byte 9

7

0

State
Error management, data
0 = data to zero / 1 = old data
Magnet error management
0 = single magnet / 1 = all magnets
Direction of measurement
0 = forward / 1 = reverse
Reserved
State/Position Data Format
00 = state/low/middle/high (24 bit Intel)
01 = state/high/middle/low (24 bit Motorola)
10 = low/middle/high/stato (24 bit Inverse Motorola)
11 = hhigh/high/low/llow (32 bit Motorola)

Byte 10

7

0
Resolution (μm), 16 bit unsigned
High Byte / Low Byte

Byte 11

7

0

Byte 12

7

0

Hardware Revision

Byte 13

7

0

Firmware Revision

Byte 14

7

0

Number of magnets

Number of configured magnets

Reserved

Byte 15

7

0

Measurement type and Presence of Preset
Value measured
01 = Position
11 = Position and Speed
Reserved
Presence of preset
1 = preset enabled
0 = preset disabled
Reserved
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Byte 16

7

0

Byte 17

7

0

Byte 18

7

0

Byte 19

7

0

Byte 20

7

0

Byte 21

7

0

Byte 22

7

0

Byte 23

7

0

Measurement Range (mm), 16 bits unsigned:
Low Byte / High Byte

						Production Number, 32 bit unsigned:
						LL Byte/L Byte/H Byte/HH Byte

						
Pulse Speed, 24 bit unsigned: L Byte / M Byte / H Byte

						
Byte 24

7

0

For modules with preset, depending on the number of magnets installed, the diagnostics telegram shows the value of
the position measurement offset factor (expressed in [μm] with the same resolution of the Position data used for the current
parameterization).

Byte 25

7

0

Byte 26

7

0

						

						
Byte 27

7

0

Byte 28

7

0

Byte 29

7

0

Magnet 1 Position Offset 1, 24 bit unsigned: 				
L Byte / M Byte / H Byte

						

						
Byte 30

12

7

Magnet 2 Position Offset 2, 24 bit unsigned: 				
L Byte / M Byte / H Byte

0
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Byte 31

7

0

Byte 32

7

0

						

						
Byte 33

7

0

Byte 34

7

0

Byte 35

7

0

Magnet 3 Position Offset, 24 bit unsigned: 				
L Byte / M Byte / H Byte

						

						
Byte 36

7

Magnet 4 Position Offset, 24 bit unsigned: 				
L Byte / M Byte / H Byte

0

The offset factor transmitted in the diagnostics telegram is expressed with the same resolution used for the current
Slave parameterization.
The offset factor varies with the parameterization used, and depends on:
		 • R esolution of position data
		 • Direction of measurement
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4.4

Data-Exchange TELEGRAM (SAP 0)

After Parameterization and Configuration are correctly done, the Master and Slave can start Data-Exchange, during which
the master cyclically interrogates the Slave to request data and give commands (if necessary), while the Slave replies to the
Master by transmitting Position (and possibly Speed) data.
The Data-Exchange Input and Output telegrams differ in length and content according to the module installed during
configuration and to the specific parameterization adopted.
A complete Data-Exchange cycle includes a request telegram, sent from master to slave (OUTPUT DATA), followed by a
reply telegram from slave to master (INPUT DATA).
OUTPUT DATA (Master  Slave)
OUTPUT DATA means the Data-Exchange telegram sent from Master to Slave.
The number of OUTPUT bytes (from Master to Slave) in the Data-Exchange message is:
• 1 for modules without preset
• 4 for modules with preset
The first byte is the Control Byte.

Byte 1

7

0

Control
Reserved (set to 0)
Save Preset
0 = no command
1 = on positive edge (transition 0 1) saves the specified preset in the three following
bytes of the OUTPUT DATA message.
Reserved (set to 0)

Number of magnet assigned to preset

If the Slave is parameterized with a “measurement with preset” module, three additional bytes are transmitted, in which
you can specify the preset value that you want to save:

Byte 2

7

0

Byte 3

7

0

						

						
Byte 4

7

Preset Value
L Byte / M Byte / H Byte

0

Example
Module without Preset.
The OUTPUT DATA message is composed of the following bytes:
Byte 1: Control Byte

14
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OUTPUT DATA (Master  Slave)
Control

1
Example
Module with Preset.
The OUTPUT DATA message is composed of the following bytes:
Byte 1: Control

Byte 2: Preset (L Byte)

Byte 3: Preset (M Byte)
Byte 4: Preset (H Byte)

OUTPUT DATA (Master  Slave)
Control + Preset

1

2

3

4

INPUT DATA (Slave  Master)
INPUT DATA means the Data-Exchange telegram containing the measurement data sent from Slave to Master.
Depending on the chosen parameterization, for each magnet the number of INPUT bytes (from Slave to Master) in the
Data-Exchange message is:
• 4 for modules with position measurement
• 8 for modules with position and speed measurement
Depending on the chosen parameterization, one of the four bytes for position measurement can be replaced by a state
byte; in this case, the actual position data is 24-bit.

Byte A

7

0

Byte B

7

0

						State / Position
Byte C

7

0

Byte D

7

0
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Byte E

7

0

Byte F

7

0

						Speed
Byte G

7

0

Byte H

7

0

INPUT DATA for position data can be transmitted to the Master in four different ways, depending on the type of “Data
Format” selected for parameterization of the Slave (byte 11 parameterization telegram, see paragraph Parameterization).
This lets you adapt the output data to the type of PLC used.
State/Position

Parameterization

Speed

A

B

C

D

E

F

G

H

Intel Format with State (Standard)

State

L

M

H

LL

L

H

HH

Motorola Format with State (Siemens)

State

H

M

L

HH

H

L

LL

L

M

H

State

LL

L

H

HH

HH

H

L

LL

HH

H

L

LL

Inverse Motorola Format with State (Allen-Bradley)
Motorola 32-bit without state (Siemens S7)

State.

You can therefore request transmission of the position data in 24-bit format with State byte, or in 32-bit format without

With a parameterization that requests Position and Speed measurement, the following convention is used: all of the
State/Position bytes for all magnets present are transmitted first, and then all of the Speed bytes.
Example
Using a 1-magnet configuration with Position measurement, the INPUT DATA message is composed of the following
bytes:
Byte 1..4: (State)/Position Magnet 1
INPUT DATA (Slave  Master)
State/Position 1

1

2

3

4

Example
Using a 4-magnet configuration with Position and Speed measurement, the INPUT DATA message is composed of the
following bytes:
Byte 1..4:

(State)/Position Magnet 1

Byte 9..12:

(State)/Position Magnet 3

Byte 5..8:

Byte 13..16:

Byte 17..20:

Byte 21..24:

Byte 25..28:

Byte 29..32:

16

(State)/Position Magnet 2

(State)/Position Magnet 4
Speed Magnet 1

Speed Magnet 2

Speed Magnet 3

Speed Magnet 4
85168_MAN_MK4-IK4_PROFIBUS_09-2014_ENG

INPUT DATA (Slave  Master)
State/Position 1

State/Position 2

State/Position 3

1

5

9

2

3

4

Speed 1
17

18

19

6

7

8

Speed 2
20

21

22

23

10

11

12

State/Position 4
13

Speed 3
24

25

26

27

14

15

16

Speed 4
28

29

30

31

32

Transmission of the state byte lets you detect any error conditions, such as a number of magnets differing from the
number specified in parameterization.
For example, a magnet that is missing or positioned beyond the maximum stroke, or too many magnets, will generate
an error message. Two magnets positioned too closely together may also generate an error condition.
The state byte also tells you whether or not the current measurement data is influenced by correction of the set preset
(only on modules with preset).

7

0

State
Reserved
Preset ON
0 = position measurement is not offset by preset factor (no preset saved,
or module without preset)
1 = position measurement is offset by preset factor
Magnet error
0 = no error
1 = magnet is missing, out of position, or too many magnets

Number of magnet assigned to measurement

NOTE: if data ordering in Motorola 32 bit format is used, and parameterization without preset was set, you can still detect
a possible error condition on the magnet by configuring error management (data value) as “data at zero”. Normally, the
measurement is never zero: if there is an error, the measurement data is forced to zero, from which you deduce that the
measurement is in error.
On the other hand, if parameterization with preset was set, data ordering in Motorola 32 bit format could generate false
magnet error signals.
In this case, to eliminate all doubt, you have to check that the red LED is off (not a very practical method).
Lastly, Motorola 32 bit format provides no way to check if the preset is ON.
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4.5

ADDRESS CHANGE TELEGRAM (SAP 55)

The device supports address change via software, by means of the Profibus SET_SLAVE ADDRESS telegram (SAP 55).
The slave accepts the telegram only after power-on and before it receives parameterization.
It must be in “Waiting Parameterization” state. After receiving the telegram, the slave immediately changes address and
saves it in non-volatile memory.
The Set_Slave_Address telegram has the following structure:

Byte 1

7

0

New Address (0..125)

Byte 2

7

0

Ident_Number, High Byte

Byte 3

7

0

Ident_Number, Low Byte

Byte 4

7

0

Address block
00H = no block, future address change allowed
FFH = block ON, future address change not allowed

The Ident_Number is transmitted in the message for security reasons. If it does not match the one for the addressed
Slave, the Set_Slave_Address command is rejected.

18
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5. SPEED (for compatible models)
For models that provide both speed and position measurement, 4 additional bytes are transmitted for each magnet at
the end of the position byte sequence for all magnets (see Input Data para. 4.4).
The following conventions are used to display the speed data:
1.
2.
3.

The sensor measures speed data internally with resolution of 0.25mm/s. The speed data is then offset by a factor
corresponding to the resolution set in parameterization for the state/position data.
The speed data sign is positive with an increment in the position data, vice versa negative. The output data is signed
and uses two’s complement to represent negative values
Ordering of speed bytes is set by ordering of the state/position data byte in parameterization (see Input Data
paragraph 4.4).
Example
Calculate the speed data value if the parameterization adopted corresponds to data ordering type State/L/M/H and
to data resolution of 20μm.
The output message shows that the speed data is composed (for example) of the following bytes:

0x04 0x01 0x00 0x00

speed

Calculation:
1. Convert data: State/L/M/H ordering of position data determines LL/L/H/HH ordering for speed data,
therefore data converted to decimal is 4 + (1*256) = 260.
2. Multiply by coefficient of resolution of data: 260*20 = 5200
3. Multiply by base resolution (0.25mm/s): 5200* 0,25mm/s = 1300mm/s
 Measured speed is 1300mm/s
Example
Calculate the speed data value if the parameterization adopted corresponds to data ordering type State/H/M/L and
to data resolution of 5μm.
The output message shows that the speed data is composed (for example) of the following bytes:

0x00 0x00 0x06 0x04

speed

Calculation:
1. Convert data: State/H/M/L ordering of position data determines HH/H/L/LL ordering for speed data,
therefore data converted to decimal is 6*256) + 4 = 1540.
2. Multiply by coefficient of resolution of data: 1540*5 = 7700
3. Multiply by base resolution (0.25mm/s): 7700* 0,25mm/s = 1925mm/s
 Measured speed is 1925mm/s
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6. SETTING THE POSITION PRESET (for modules with preset)

The Preset lets you specify a Position data value for each magnet independently, so that you can set a new zero point
or any other preset value for each cursor.
To use the Preset function on the transducer, you have to parameterize it by selecting the relative module during
parameterization. Once the preset is saved, it can be used later (even after the transducer has been switched off and back
on) without having to repeat the procedure.
A new transducer, fresh from the factory, has no saved preset. When a new transducer is parameterized for the first time
with a Preset module, the position measurement returned is not influenced by the preset correction.
This can be seen by observing bit 2 on the State byte of the Input Data for the magnets present.
Example: preset not saved
If no preset has been saved yet for a certain magnet, bit 2 (Preset ON) is zero.
INPUT DATA
7

0

State *

Preset ON = 0
The measurement is not offset by the
preset factor (no preset saved, or
module without preset)

* complete description in paragraph 4.4
The measurement therefore matches a “measurement without preset.” Until a preset value is assigned to a magnet, that
magnet will continue to return the position data without the preset correction.
The preset value is acquired, saved, and used by the transducer to correct the position data value only when the “Save
Preset” command is launched.
The “Save Preset” command is launched by the Output Data control byte.
Example: launch “Save Preset” command
OUTPUT DATA
7

0

State *

Save Preset = 0 1.
After switch from 0 to 1, saves the specified preset in the three following bytes of the
OUTPUT DATA message
Number of magnet assigned to preset

* complete description in paragraph 4.4
The magnet assigned to the corresponding preset value is defined by bits 4-7 of the Control Byte. A positive edge on bit
2 of the Control Byte lets you launch the “Save Preset” command to the slave.
The new preset value, contained in the 3 following bytes of the OUTPUT DATA message, is then acquired and saved by
the Slave.
The transducer immediately redefines the position data of the relative cursor. Note that bit 2 on the State byte of the Input
Data for the relative magnet equals 1.

20
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Example: preset saved for current magnet
INPUT DATA
7

0

State

Preset ON = 1 Measurement is offset by preset factor

Before launching a new “Save Preset” command, you have to reset bit 1 of the Control Byte. The preset value is saved
internally and the offset (difference between absolute measurement and preset value) is presented in the diagnostics packet.
Therefore,
Offset = Absolute Measurement - Preset
If you use a module with preset, you can calculate the value of the “absolute” measurement of the sensor, i.e., not
affected by the preset, as follows:
			

Absolute Measurement = Measurement with Preset + Offset

The offset data in the diagnostics message is expressed with the same resolution as the current position data.
IMPORTANT: The preset value must be specified in [μm] with the same resolution used for the current parameterization of
the Slave.
Example 1
You want to set the preset value of magnet number 1 to 50mm, and the transducer is currently parameterized with
resolution of data at 20μm.
Calculation:
1. Convert position to μm: 50mm = 50000μm
2. Divide by the resolution of the data: 50000μm/20 = 2500
The preset value to be specified in bytes 2, 3 and 4 is 2500 = 0x0009C4.
To set the preset on magnet 1, the control byte must be
00010010b = 0x12
 The OUTPUT DATA message to be sent by the Master is:

0x12 0xC4 0x09 0x00
 The Master, after a few cycles, has to send the following message to reset the command bit:

0x10 0xC4 0x09 0x00
or

0x00 0xC4 0x09 0x00
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Example 2
You want to set the preset value of magnet number 2 to -40cm, and the transducer is currently parameterized with
resolution of data at 100μm.
Calculation:
1. Convert position to μm: -40cm = -400000 μm
2. Divide by the resolution of the data: -400000/100 = -4000
The preset value to be specified in bytes 2, 3 and 4 is -4000 = 0xFFF060 (negative numbers with representation in
two’s complement).
To set the preset on magnet 2, the control byte must be
00100010b = 0x22
 The OUTPUT DATA message to be sent by the Master is:

0x22 0x60 0xF0 0xFF
 The Master, after a few cycles, has to send the following message to reset the command bit:

0x20 0x60 0xF0 0xFF
or

0x00 0x60 0xF0 0xFF
Example 3
You want to set the preset value of magnet number 3 to zero.
Calculation:
Not needed
The preset value to be specified in bytes 2, 3 and 4 is 0x000000.
 The OUTPUT DATA message to be sent by the Master is:

0x32 0x00 0x00 0x00
 The Master, after a few cycles, has to send the following message to reset the command bit:

0x30 0x00 0x00 0x00
or

0x00 0x00 0x00 0x00

See the table specifying the Control Byte value to be sent in the OUTPUT DATA message to launch the “Save Preset”
command.
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Magnet Number

Control Byte Value (Hex)

2

22

1
3
4

12
32
42

NOTE: when a preset is set, and depending on its value, the position data may assume negative values (representation in
two’s complement).
NOTE: when the measurement for a certain magnet is in error state (condition shown by the State byte), you cannot run the
“Save Preset” command for that magnet.
In this case, the command is ignored.
IMPORTANT:
The saved preset value, as well as the offset factor in the diagnostics message, remain valid even when changing the
resolution of the position data or the direction of measurement after subsequent and different parameterizations.
Therefore, it is not necessary to repeat the preset saving procedures. If you plan to use different resolutions, it is
advisable to run the preset saving procedure using the highest resolution (low μm value) possible for the application
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7. ERROR MANAGEMENT
7.1

Bit “Magnet Error” (bit 3)

During Data-Exchange between Master and Slave, bit 3 of the State Byte assigned to Position measurement in the
INPUT DATA telegram lets you monitor and detect the presence of measurement errors in magnets, according to the following
logic:
- if the bit is at zero, there is no magnet error
- if the bit is at 1, there is a magnet error
Following a magnet error, the data sent by the slave are changed according to the error management logic adopted
during parameterization.
Example
Parameterization: 3 magnets, only position without preset, data format Status/H/M/L, single measurement at zero
State/Position 1

State/Position 2

State/Position 3

No error:

0x10

0x00

0x01

0x34

0x20

0x00

0x03

0x87

0x30

0x00

0x05

0x04

Magnet missing:

0x10

0x00

0x01

0x34

0x20

0x00

0x03

0x87

0x38

0x00

0x00

0x00

Too many magnets:

0x18

0x00

0x00

0x00

0x28

0x00

0x00

0x00

0x38

0x00

0x00

0x00

value

Parameterization: 3 magnets, only position without preset, data format Status/L/M/H, single measurement at previous

State/Position 1

State/Position 2

State/Position 3

No error:

0x10

0x34

0x01

0x00

0x20

0x87

0x03

0x00

0x30

0x04

0x05

0x00

Magnet missing:

0x10

0x34

0x01

0x00

0x20

0x87

0x03

0x00

0x38

0x04

0x05

0x00

Too many magnets:

0x18

0x34

0x01

0x00

0x28

0x87

0x03

0x00

0x38

0x04

0x05

0x00

Parameterization: 3 magnets, only position without preset, data format HH/H/L/LL, single measurement at zero
State/Position 1

State/Position 2

State/Position 3

No error:

0x00

0x00

0x01

0x34

0x00

0x00

0x03

0x00

0x00

0x00

0x05

0x04

Magnet error:

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

If there are fewer magnets than the number parameterized, for example due to a physically missing magnet, magnet out
of position, or magnets placed too close together, the error bit trips on the state byte of the missing magnets only. If there are
too many magnets, the error bit trips on the state byte of all parameterized magnets.
The RED LED on the transducer lights up in all magnet error situations.
IMPORTANT: when a “magnet error” event occurs, especially when fewer magnets than the number parameterized are
detected, the Position Measurement / Magnet Number association may be incorrect. This depends especially on which
magnet is actually missing. The association is still correct only if the missing magnet is the last one positioned toward the limit
switch. The same applies with more than one magnet generating the error. Therefore, for safety reasons is it is advisable to
use a parameterization that provides for management of the error message on all magnets, rather than on a single magnet
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7.2

“Preset ON” Bit (bit 2)

During Data-Exchange between Master and Slave, bit 2 of the State Byte assigned to Position measurement in the
INPUT DATA telegram tells you whether or not the current position data returned by the sensor is changed with the preset
value.
This state bit provides the control system with precise information for correct interpretation of measurement data,
according to the following logic:
-

if bit is at zero, position measurement is not affected by preset value.
if bit is at one, position measurement is affected by preset value.
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8. GSD file
The GSD file is an electronic data sheet for a Profibus device. It consists of an ASCII text file containing all the
information needed for plug & play interaction between the Master and Slave devices in the Profibus network.
If modular devices are used, the GSD file contains different configurations (one for each module with which the Slave can be
parameterized). The Slave can accept parameterization via one or more modules, depending on its functions.
The name of the GSD file normally consists of the first 4 characters corresponding to the Manufacturer’s identifier, while
the remaining 4 characters correspond to the device IDENT NUMBER.
The name of the GSD file for Gefran MK4-P and IK4-P transducers is MKIK0F0E.
The electronic data sheet for the device is shown below. It provides a complete description of the device’s functions and
is required by the Master for recognition, parameterization, configuration, and commissioning of the product.
;===============================================================================
; GSD File for:
GEFRAN “MK4-P” and “IK4-P” Linear Position Magnetostrictive Transducers
; Manufacturer:

GEFRAN S.p.a.

;							v. Sebina,74
;							25050 Provaglio d’Iseo (BS) ITALY
;							tel. +39 030 98881
;							fax. +39 030 9839063
;							http://www.gefran.it
; Date:					08.09.2014
;=======================================================================================
;
#Profibus_DP
;
; ___Prm-Text-Def-List
;
PrmText= 1
Text(1)= “Position”
EndPrmText
;
PrmText= 2
Text(3)= “Position and Speed”
EndPrmText
;
PrmText= 3
Text(0)= “No”
EndPrmText
;
PrmText= 4
Text(1)= “Yes”
EndPrmText
;
PrmText= 5
Text(0)= “Single position, zero value”
Text(1)= “Single position, old value”
Text(2)= “All positions, zero value”
Text(3)= “All positions, old value”
EndPrmText
;
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PrmText= 6
Text(0)= “Forward”
Text(1)= “Reverse”
EndPrmText
;
PrmText= 7
Text(1)= “1 um”
Text(2)= “2 um”
Text(5)= “5 um”
Text(10)= “10 um”
Text(20)= “20 um”
Text(50)= “50 um”
Text(100)= “100 um”
Text(200)= “200 um”
Text(500)= “500 um”
Text(1000)= “1000 um”
EndPrmText
;
PrmText= 8
Text(0)= “STATUS / L / M / H”
Text(1)= “STATUS / H / M / L”
Text(2)= “L / M / H / STATUS”
Text(3)= “HH / H / L / LL”
EndPrmText
;
;___<Ext-User-Prm-Data-Def-List>
;
ExtUserPrmData= 1 “Activated measurements”
BitArea(0-4) 1 1-1
Prm_Text_Ref= 1
EndExtUserPrmData
;
ExtUserPrmData= 2 “Activated measurements”
BitArea(0-4) 3 3-3
Prm_Text_Ref= 2
EndExtUserPrmData
;
ExtUserPrmData= 3 “Offset adjustment enabled”
BitArea(5-7) 0 0-0
Prm_Text_Ref= 3
EndExtUserPrmData
;
ExtUserPrmData= 4 “Offset adjustment enabled”
BitArea(5-7) 1 1-1
Prm_Text_Ref= 4
EndExtUserPrmData
;
ExtUserPrmData= 5 “Error handling”
BitArea(0-1) 0 0-3
Prm_Text_Ref= 5
EndExtUserPrmData
;
ExtUserPrmData= 6 “Measure direction”
Bit(2) 0 0-1
Prm_Text_Ref= 6
EndExtUserPrmData
;
ExtUserPrmData= 7 “Data format”
BitArea(6-7) 0 0-3
Prm_Text_Ref= 8
EndExtUserPrmData
;
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ExtUserPrmData= 8 “Resolution”
Unsigned16 20 1-1000
Prm_Text_Ref= 7
EndExtUserPrmData
;
;
; General parameters
;
GSD_Revision
=1
Vendor_Name
= “GEFRAN SPA”
Model_Name
= “MK4-P / IK4-P”
Revision
= “Version 01”
Ident_Number
= 0x0F0E
Protocol_Ident
=0
Station_Type
=0
FMS_supp
=0
Hardware_Release = “HW01”
Software_Release = “SW01”
9.6_supp
=1
19.2_supp
=1
45.45_supp
=1
93.75_supp
=1
187.5_supp
=1
500_supp
=1
1.5M_supp
=1
3M_supp
=1
6M_supp
=1
12M_supp
=1
MaxTsdr_9.6
= 60
MaxTsdr_19.2
= 60
MaxTsdr_45.45
= 60
MaxTsdr_93.75
= 60
MaxTsdr_187.5
= 60
MaxTsdr_500
= 100
MaxTsdr_1.5M
= 150
MaxTsdr_3M
= 250
MaxTsdr_6M
= 450
MaxTsdr_12M
= 800
Redundancy
=0
Repeater_Ctrl_Sig = 0
24V_Pins
=0
Implementation_Type = “SPC3”
Bitmap_Device
= “MKIK_N”
Bitmap_Diag
= “MKIK_D”
Bitmap_SF
= “MKIK_S”
; Slave-Specification:
Freeze_Mode_supp = 1
Sync_Mode_supp
=1
Auto_Baud_supp
=1
Set_Slave_Add_supp = 1
Min_Slave_Intervall = 1
Fail_Safe
=0
Max_Diag_Data_Len = 36
Modul_Offset
=0
Slave_Family
=0
Modular_Station
=1
Max_Module
=1
Max_Input_Len
= 32
Max_Output_Len
=4
Max_Data_Len
= 36
; UserPrmData: Length and Preset:
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Max_User_Prm_Data_Len = 8
Ext_User_Prm_Data_Const(0) = 0x00,0x00,0x00 ; Reserved DPV1.1, DPV1.2, DPV1.3
Ext_User_Prm_Data_Ref(3)=5
Ext_User_Prm_Data_Ref(3)=6
Ext_User_Prm_Data_Ref(3)=7
Ext_User_Prm_Data_Ref(4)=8
;
;
; Module Definition List
;
Module= “1 magnet, pos only” 0x93,0xA0
Ext_Module_Prm_Data_Len= 2
Ext_User_Prm_Data_Const(0)= 0x01
Ext_User_Prm_Data_Ref(1)= 1
Ext_User_Prm_Data_Ref(1)= 3
EndModule
;
Module= “2 magnets, pos only” 0x93,0x93,0xA0
Ext_Module_Prm_Data_Len= 2
Ext_User_Prm_Data_Const(0)= 0x02
Ext_User_Prm_Data_Ref(1)= 1
Ext_User_Prm_Data_Ref(1)= 3
EndModule
;
Module= “3 magnets, pos only” 0x93,0x93,0x93,0xA0
Ext_Module_Prm_Data_Len= 2
Ext_User_Prm_Data_Const(0)= 0x03
Ext_User_Prm_Data_Ref(1)= 1
Ext_User_Prm_Data_Ref(1)= 3
EndModule
;
Module= “4 magnets, pos only” 0x93,0x93,0x93,0x93,0xA0
Ext_Module_Prm_Data_Len= 2
Ext_User_Prm_Data_Const(0)= 0x04
Ext_User_Prm_Data_Ref(1)= 1
Ext_User_Prm_Data_Ref(1)= 3
EndModule
;
Module= “1 magnet with preset, pos only” 0x93,0xA3
Ext_Module_Prm_Data_Len= 2
Ext_User_Prm_Data_Const(0)= 0x01
Ext_User_Prm_Data_Ref(1)= 1
Ext_User_Prm_Data_Ref(1)= 4
EndModule
;
Module= “2 magnets with preset, pos only” 0x93,0x93,0xA3
Ext_Module_Prm_Data_Len= 2
Ext_User_Prm_Data_Const(0)= 0x02
Ext_User_Prm_Data_Ref(1)= 1
Ext_User_Prm_Data_Ref(1)= 4
EndModule
;
Module= “3 magnets with preset, pos only” 0x93,0x93,0x93,0xA3
Ext_Module_Prm_Data_Len= 2
Ext_User_Prm_Data_Const(0)= 0x03
Ext_User_Prm_Data_Ref(1)= 1
Ext_User_Prm_Data_Ref(1)= 4
EndModule
;
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Module= “4 magnets with preset, pos only” 0x93,0x93,0x93,0x93,0xA3
Ext_Module_Prm_Data_Len= 2
Ext_User_Prm_Data_Const(0)= 0x04
Ext_User_Prm_Data_Ref(1)= 1
Ext_User_Prm_Data_Ref(1)= 4
EndModule
;
Module= “1 magnet, pos+vel” 0x93,0x93,0xA0
Ext_Module_Prm_Data_Len= 2
Ext_User_Prm_Data_Const(0)= 0x01
Ext_User_Prm_Data_Ref(1)= 2
Ext_User_Prm_Data_Ref(1)= 3
EndModule
;
Module= “2 magnets, pos+vel” 0x93,0x93,0x93,0x93,0xA0
Ext_Module_Prm_Data_Len= 2
Ext_User_Prm_Data_Const(0)= 0x02
Ext_User_Prm_Data_Ref(1)= 2
Ext_User_Prm_Data_Ref(1)= 3
EndModule
;
Module= “3 magnets, pos+vel” 0x93,0x93,0x93,0x93,0x93,0x93,0xA0
Ext_Module_Prm_Data_Len= 2
Ext_User_Prm_Data_Const(0)= 0x03
Ext_User_Prm_Data_Ref(1)= 2
Ext_User_Prm_Data_Ref(1)= 3
EndModule
;
Module= “4 magnets, pos+vel” 0x93,0x93,0x93,0x93,0x93,0x93,0x93,0x93,0xA0
Ext_Module_Prm_Data_Len= 2
Ext_User_Prm_Data_Const(0)= 0x04
Ext_User_Prm_Data_Ref(1)= 2
Ext_User_Prm_Data_Ref(1)= 3
EndModule
;
Module= “1 magnet with preset, pos+vel” 0x93,0x93,0xA3
Ext_Module_Prm_Data_Len= 2
Ext_User_Prm_Data_Const(0)= 0x01
Ext_User_Prm_Data_Ref(1)= 2
Ext_User_Prm_Data_Ref(1)= 4
EndModule
;
Module= “2 magnets with preset, pos+vel” 0x93,0x93,0x93,0x93,0xA3
Ext_Module_Prm_Data_Len= 2
Ext_User_Prm_Data_Const(0)= 0x02
Ext_User_Prm_Data_Ref(1)= 2
Ext_User_Prm_Data_Ref(1)= 4
EndModule
;
Module= “3 magnets with preset, pos+vel” 0x93,0x93,0x93,0x93,0x93,0x93,0xA3
Ext_Module_Prm_Data_Len= 2
Ext_User_Prm_Data_Const(0)= 0x03
Ext_User_Prm_Data_Ref(1)= 2
Ext_User_Prm_Data_Ref(1)= 4
EndModule
;
Module= “4 magnets with preset, pos+vel” 0x93,0x93,0x93,0x93,0x93,0x93,0x93,0x93,0xA3
Ext_Module_Prm_Data_Len= 2
Ext_User_Prm_Data_Const(0)= 0x04
Ext_User_Prm_Data_Ref(1)= 2
Ext_User_Prm_Data_Ref(1)= 4
EndModule
;
30
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8.1

Modules

The GSD file contains all of the information on modules that can be used with the MK4-P and IK4-P line of transducers.
Depending on the specific transducer, some functions may or may not be available, so that only certain modules may actually
be usable. For this reason, see the order code for the specific transducer.
The following table shows which modules can be used with MK4-P and IK4-P transducers, according to the following
characteristics:
-

Position output, single cursor
Position+Speed output, single cursor
Position output, multi-cursor
Position+Speed output, multi-cursor
Single Cursor

Multi-Cursor

Position

Position+Speed

Position

Position+Speed

v

v

v

v

2 magnets, only position

v

v

3 magnets, only position

v

v

1 magnet, only position

4 magnets, only position

v

v

v

v

2 magnets with preset, only position

v

v

3 magnets with preset, only position

v

v

4 magnets with preset, only position

v

v

1 magnet with preset, only position

1 magnet, position+speed

v

v

v

v

2 magnets, position+speed

v

3 magnets, position+speed

v

4 magnets, position+speed

v

1 magnet with preset, position+speed

v

v

2 magnets with preset, position+speed

v

3 magnets with preset, position+speed

v

4 magnets with preset, position+speed

v

NOTE:
A “Parameterization Error” message is generated if an inappropriate module is used on a transducer.
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9. COMMISSIONING
The following instructions describe how to install, configure, and commission an MK4-P or IK4-P transducer in a
Profibus network by using configuration software; this example uses Siemens Step7 software.
1. Make sure the device is powered and that the Profibus cables are properly attached and tightened.

		
		

If the MK4-P/IK4-P transducer is at one of the ends of the network, make sure you install the specific termination
cap (see catalog) on the output connector.

2. Open the Hardware configuration window for the corresponding design in Step7.
3. Temporarily close the existing configuration.

4. From Tools  Install GSD file, install the MKIK0F0E.gsd or MKIK0F0E.gsi file (downloadable from the website) by

		

searching for it in the folder where it was saved.

5. When installation is done, reopen the HW configuration for the design you were working on.
6. The newly-installed product is now in the catalog; expand Profibus-DP 

		

Additional devices from catalog  Main  MK4-P / IK4-P.

		

(Figure 1).

7. Click the MK4-P / IK4-P object and drag it to the line representing the Profibus network in the graphics window

Figure 1. Hardware Configuration: inserting the device.
8.
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Double-click the icon of the device connected to the network: the DP Slave Properties” window opens.
Click the “PROFIBUS…” button; the “Properties – Profibus MK4-P / IK4-P Interface” window opens.
Go to parameters and assign the address to the device (125 unless specified otherwise in the order code).
Confirm  OK (Figure 2).
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Figure 2. Assigning the address.

9. Expand the MK4-P / IK4-P object to Catalog and choose the module to be installed by clicking and dragging it to the
		 memory zone for the node whose address has just been assigned (green).
10. Double-click the icon of the device connected to the network: the DP Slave Properties” window opens.
		 Go to “Parameterize” and choose the parameterization required for the device.
Confirm  OK (Figure 3).

Figure 3. Parameterizing the device.
11. Double-click the installed module, choose the address space allowed in (Address/ Identification) and parameterize
		 the module as required (Parameterize).
		Confirm  OK (Figure 4).
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Figure 4. Parameterizing the module.
12. The configuration is now ready to be saved, compiled and downloaded to the network Master.
		 Run Station  Save and Compile; run Destination System  Load in unit.
To display the data exchanged in DATA_EXCHANGE, right-click on installed module  Control/Command
(Figure 5).

Figure 5. Displaying exchanged data.
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Notes
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GEFRAN spa
via Sebina, 74 - 25050 PROVAGLIO D’ISEO (BS) - ITALIA
tel. 0309888.1 - fax. 0309839063 Internet: http://www.gefran.com
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