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1. Introduction
The FM 260 unit has been designed for use as a programmable impulse multiplier of incremental
encoder signals. Encoder impulses applied to the input will be scaled by means of two adjustable
Factors, and the resulting impulse sequence will appear at the output with only a few microseconds
of delay.

The output frequency fout may be higher or lower than the input frequency fin, depending on the
factor settings. In principle the function of the unit allows conversion of any input frequency inside
the specified range to any other proportional output frequency.

This unit considers every individual impulse, with consideration of the counting direction indicated by
the quadrature A/B input phase. The number of generated output pulses is therefore accurate and
error-free with regard to input count and Factor setting, even with vibrations and changes of the
direction.

fout = fin Factor 1
Factor 2

(Factor 1 = 0,0005 - 9,9999, Factor 2 = 0,0005 – 9,9999 )

The five-decade resolution of both factors provides precision scaling of the desired output with
regard to the input signal.

Moreover, if applicable, a marker pulse with programmable ppr number can be generated, either
with or without synchronization to an input index pulse.

Setup of the unit requires setting of the few parameters only, which may be done by means of the
front keys and the LCD menu or via PC using the serial link or the USB port of the unit.
For all PC operation the operator software OS32 is suitable (included in delivery).

Some applications may require changing settings during operation (e.g. change of the input/output
ratio "on the fly"). This is easily possible via serial link, via USB or by means of a PROFIBUS network
(gateway PB251 needed).

The versatile impulse input of the unit can be set for use with all common standard encoders or
sensors. Independent of the selected input format the output provides always a full set of the signals
A, /A, B, /B and Z, /Z. The output stages are push-pull type and provide an output level of 5 – 30
volts corresponding to the remote supply voltage applied to the output drivers.

Concerning the shape of the output signals, please observe the special hint
given on page 6 of this manual
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2. Application Examples
2.1. PPR numbers which are not available with encoders
Some applications may require an encoder with a ppr number that is not available on the market, or
which is difficult to get. In such cases the FM 260 multiplier will be able to generate your required
ppr number from the output of any standard encoder.

The example shows how to simulate an encoder with the unusual number of 5431 pulses/rev. from a
standard 4096 ppr encoder, just by setting Factor 1 to 0.5431 and Factor 2 to 0.4096.

This principle even allows encoder operations with non-integer ppr numbers, e.g. to make an encoder
with 100.4 impulses per revolution..

In Ou t

A, /A , B, /B, Z, /Z

0,40 96

0,5431
x

(Example)

5431 ppr

A , /A, B, /B , Z, /Z

Encode r with
40 96 ppr

2.2. Fine tuning of circumference and attrition of a measuring wheel
Many times, in extensive production lines, only one single encoder with measuring wheel is
responsible for the control of several different follower machines and controls. Where an attrition of
the wheel would require readjustments in order to keep the accuracy, this would need to happen
individually on every of the following machines and related controls (provided that such kind of
tuning facility is available at all).

With use of a FM 260 multiplier there is an easy way of fine-tuning of the whole line in one central
location only. If applicable, even remote tuning is possible via PLC and serial communication or via
PROFIBUS.

Measuring wheel

Encoder

FM 260
Impulse
Splitter

Folower machine 1

Follower machine 2

Follower machine 3

Control system

PLC

Material line

Fine tuning by changing the factor: x 0,9998 ... 0,9999 ... 1,0000 ... 1,0001 etc.
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3. Terminal Assignments and Connections

1
2

3
4

5
6

7
8

9
10

11
12

13

14
15

16
17

18
19

20
21

22
23

24
25

GND (-)

GND

GND

RxD

TxD

+Power

+5,2V

A

/A

B

/B

Aux. output
+5,2V

Impulse inputs
for encoders
and sensors

Power supply
11 - 30 VDC

Serial RS232
interface

Z

/Z

Cont.1

Cont.2

Cont.3

Control inputs

A

/A

B

/B

Z

/Z

Cont.4

Impulse outputs

GND

COM+

Remote supply 5 - 30 V
for output stages

Control input

Terminal Appellation Function
01 GND Minus of power supply, common GND potential
02 +Power Plus of power supply, 11 – 30 volts DC
03 GND Common GND
04 +5,2V Auxiliary output 5,2 V / 200 mA for encoder supply
05 A Impulse input, channel A
06 /A Impulse input, channel /A (=A inverted)
07 B Impulse input, channel B
08 /B Impulse input, channel /B (=B inverted)
09 Z Marker pulse input Z
10 /Z Marker pulse input /Z (=Z inverted)
11 Cont. 1 Control input with programmable function
12 Cont. 2 Control input with programmable function
13 Cont. 3 Control input with programmable function
14 GND Common GND
15 RXD Serial RS232 interface, Receive Data (input)
16 TXD Serial RS232 interface, Transmit Data (output)
17 GND Common GND
18 COM+ Remote supply input for output stages (terminals 19 – 24), 5 – 30 VDC
19 A Impulse output, channel A
20 /A Impulse output, channel /A (=A inverted)
21 B Impulse output, channel B
22 /B Impulse output, channel /B (=B inverted)
23 Z Marker impulse output, Z
24 /Z Marker impulse output, /Z (=Z inverted)
25 Cont. 4 Control input with programmable function
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4. LCD Display and Front Keys
The units provide a back-lit LCD display with 2 lines at 16 characters each, and four keys for setup
and command control.

During the setup procedure the LCD display indicates the menu with all parameter texts and the set
values of the parameters.

During normal operation, the LCD display indicates the following information:

Actual conversion error
(input pulses / output pulses)

+0.0000 INC
I: LLHH f > 2000i

Frequency indicator
(input > or < frequency set point))

I: Inputs
Actual state of the 4 control inputs
L = Low, H = High
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5.3. General Setup Procedure
To change over from normal operation to the setup state, please keep down the PROG key for at
least 2 seconds. After this the menu appears and you can select one of the menu groups.
Inside each group you can select the desired parameter and edit the setting according to need. After
this you are free to edit more parameters, or to return to normal operation.
The function of the different keys during setup is shown in the table below.

Key Menu Level Parameter Level Setting Level
PROG Save settings and return

to normal operation
Return to Menu Level Check entry, store result, then

go back to Parameter Level
UP Switch over to next menu Select next parameter Increment the highlighted digit

or scroll the setting upwards
DOWN Go back to previous menu Select previous parameter Decrement the highlighted

digit or scroll the setting
downwards

ENTER Switch over to the
Parameter Level of the
current menu

Switch over to
Setting Level

Shifts the highlighted digit one
position to the left, or from
utmost left to utmost right

5.4. Changing Parameters on the Setting Level
With signed parameters, the front digit can only be changed between „+“ (positive) and „-„
(negative). The subsequent example explains how to change a parameter from originally 1024 to a
new value of 250 000.
The example assumes that you are already on the Setting Level, i.e. you have already selected the
corresponding parameter and read its actual value on the display. Highlighted (blinking) digits are
marked by background color and indicate the cursor position.
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6. Menu Structure and Parameter Description
All parameters are combined to groups, arranged in several menus. You must only set those
parameters which are really relevant for your individual application.

6.1. Survey of Menus
This section provides an overview of the menus and their assignments to the different functions of
the units. The menu names are printed bold, and associated parameters are arrayed directly under
the menu names.

Menu texts are in English, according to the presentation on the LCD display
No.: Factor Setting No.: Command Setting
0 Factor 1 31 Key Up Func.
1 Factor 2 32 Key Down Func.

No.: General Setting 33 Key Enter Func.
5 Encoder Proper 34 Input 1 Config.
6 Direction 35 Input 1 Function
7 Z-Impulse 36 Input 2 Config.
8 Burst 37 Input 2 Function
9 Input Z Config. 38 Input 3 Config.

No.: Display Setting 39 Input 3 Function
14 Update Time 40 Input 4 Config.
15 Display Mode 41 Input 4 Function
16 Display Factor No.: Serial Setting
17 Display Multi. 45 Unit Number
18 Inhibit Overflow 46 Serial Baud Rate

No.: Keypad Setting 47 Serial Format
21 Protect Factor 48 Serial Protocol
22 Protect General 49 Serial Time (s)
23 Protect Display 50 Register Code
24 Protect Keypad No.: Trim Setting
25 Protect Command 54 Trim Time
26 Protect Serial
27 Protect Trim
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6.2.6. Serial communication settings
Serial transmissions will operate in either the “PC Mode“ or in “Printer Mode“.

With “PC-Mode“, the unit receives a request string and responds with a corresponding data string.
For details of the protocol see separate description “SERPRO“.
With “Printer Mode“ the unit sends data without any request and under Timer control, as described
subsequently.

As soon as the unit receives a character, it automatically switches over to PC Mode and operates
according to protocol. When for a period of 20 sec. no character has been received, the unit switches
automatically back to “Printer Mode“ and starts cyclic data transmission again.

Serial -Menu (Configuration of the serial link) Code Setting Range Default
Unit Number (Serial device address)
A unit number between 11 and 99 can be assigned to each unit.
The address must not contain any zeros (0) since these addresses are
reserved for collective addressing of several units.

„90“ 11 ... 99 11

Serial Baud Rate (Transmission speed) „91“ 0..6 0
0= 9600 Baud
1= 4800 Baud
2= 2400 Baud
3= 1200 Baud
4= 600 Baud
5= 19200 Baud
6= 38400 Baud
Serial Format (Format of transmit data) „92“ 0 ... 9 0
0= 7 Data, Parity even, 1 Stop
1= 7 Data, Parity even, 2 Stop
2= 7 Data, Parity odd, 1 Stop
3= 7 Data, Parity odd, 2 Stop
4= 7 Data, no Parity, 1 Stop
5= 7 Data, no Parity, 2 Stop
6= 8 Data, Parity even, 1 Stop
7= 8 Data, Parity odd, 1 Stop
8= 8 Data, no Parity, 1 Stop
9= 8 Data, no Parity, 2 Stop
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Serial -Menu (Configuration of the serial link) Code Setting Range Default
Serial Protocol
Determines the sequence of characters sent, when you use the serial
output for cyclic data transmission under timer control
(xxxxxxx is the measuring value transmitted).

„F3“ 0 ... 1 0

0= Transmission = Unit Nr. – Data, LF, CR
1= Transmission = Data, LF, CR

Setting "1" removes the unit address from the string which allows a
slightly faster transmission cycle.

Unit No.
0: 1 1 +/- X X X X X X LF CR
1: +/- X X X X X X LF CR

Serial Timer
This register determines the cycle time in seconds for cyclic transmission
when the Printer Mode is switched on.
Range 0.001 to 9.999 seconds.
With setting “0” all cyclic transmission is switched off and the unit will
only send data upon request (PC mode)

„F4“ 0 ... 9.99 0

Register Code
Serial access code of the register which, in Printer Mode, should be
transmitted with every cycle.

„F5“ 0 ... 19
(:0) … (;9)

8

6.2.7. Phase Trimming
Trim Settings Range Default
Trim Time:
Time base (sec.) for adding or subtracting additional impulses to the output
frequency (differential frequency = 1/ Trim Time.
(see also chapter 7.)

0,000 … 1,000 0,100
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7. Clarification of Command Functions
Nr. Command Description Assignment

Keys Cont. input
0 no function The corresponding key or the corresponding control input

will not activate any command
yes yes

1 Send Data Starts a serial data transmission (see 6.2.6 Serial
Protocol) where the transmit value is determined by
"Register Code".

yes yes

2 Disable Output Inhibits all output function, i.e. the output frequency is
zero while this command is on

yes yes

3 Freeze Output Freezes the actual output frequency, i.e. the frequency
will be constant and no more follow the input frequency

yes yes

4 Direction Changes the direction of the output frequency, i.e. the
phase situation A / B will be inverted

yes yes

5 Reference Z Sets the internal marker pulse generator and related
counters to zero. No marker pulse will appear at the
output while this command is active.

yes yes

6 Reset Resets the actual conversion error to zero, clears the
"Overflow" message and inhibits the frequency output
(i.e. output frequency is zero)

yes yes

7 Trim - *) Generates a differential frequency fdiff that is subtracted
from the regular output frequency, i.e. the number of
output pulses will be temporary scaled down by
fdiff = 1/ Trim Time,

yes yes

8 Trim + *) Generates a differential frequency fdiff that is added to
the regular output frequency, i.e. the number of output
pulses will be temporary scaled up by
fdiff = 1/ Trim Time,

yes yes

9 Hardware keypad
interlock

See chapter 5.2 no yes

*) Trim functions can e.g. be used in position-related applications where it may be necessary to
temporary shift the output count with regard to the input count (e.g. to adapt the relative position
of a product to the process).
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8. Technical Specifications and Dimensions
Power supply : 11 VDC - 30 VDC

Current consumption : approx. 65 mA with 24 VDC

Aux. output for encoder supply : 5.2 V max. 200 mA

Control inputs Cont.1 - Cont.4 : Ri = 3,9 kOhm, LOW < 2,5V, HIGH > 10V
Minimum pulse duration with dynamic function: 50 µsec.
Minimum pulse duration with static signals: 2 msec.

Encoder inputs : RS422 or differential TTL or differential HTL
(differential voltage mist always be > 1 V)

TTL, LOW < 0.5V, HIGH > 2,5V

HTL (NPN / PNP) Ri = 4,75 k, LOW < 4V / HIGH >10V

Encoder outputs Push-pull stages 5 – 30 V / 30 mA
(short-circuit-proof)

Input frequency : RS422 und TTL differential: 1 MHz
HTL und TTL single-ended: 300 kHz

Serial interface : RS232 / 2400 -38 400 bauds

Ambient temperature : Operation: 0 - 45°C ( 32 – 113°F)
Storage: -25 - +70°C (-13 – 158°F)

Housing : Plastic housing for mounting on standard DIN rails 35 mm

Display : LCD with backlight
2 lines at 16 characters each, 3,5 mm size

Protection class : IP20

Connection terminals : 25 screw terminals, cross section max. 1.5 mm² (0.0023 in²)

Conformity and standards : EMC 89/336/EEC: EN 61000-6-2
EN 61000-6-3

LV73/23/EEC: EN 61010-1
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Dimensions:
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72,0 mm
(2,835’’)

33,0 mm

51,0 mm

76,0 mm

(1.299’’)

(2.001’’)

(2.992’’)

Front view Side view
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9. Appendix
9.1. Serial Communication Protocol

All registers are also available for serial readout by PC or PLC. For communication the unit uses the
Drivecom Protocol according to ISO 1745. All protocol details can be found in our manual
SERPRO_2a.doc which is available for download from our homepage

www.motrona.com

To request for a data transmission you must send the following request string to the unit:

EOT AD1 AD2 C1 C2 ENQ
EOT = control character (Hex 04)
AD1 = unit address, High Byte
AD2 = unit address, Low Byte
C1 = register code, High Byte
C2 = register code, Low Byte
ENQ = control character (Hex 05)

The following example shows the request string for readout of the actual Factor1 setting (code 00)
from a unit with unit address 11:

ASCII Code: EOT 1 1 0 0 ENQ
Hex Code: 04 31 31 30 30 05
Binary Code: 0000 0100 0011 0001 0011 0001 0011 0000 0011 0000 0000 0101

After a correct request, the unit will respond:

STX C1 C2 x x x x x x x ETX BCC
STX = control character (Hex 02)
C1 = register code, High Byte
C2 = register code, Low Byte
xxxxx = readout data
ETX = control character (Hex 03)
BCC = block check character

For all further details see SERPRO_2a.doc.




