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LinMot®
System Overview     
1. System Overview
In automation applications it is often necessary to synchronize several sys-
tems not only in time lock but also in position lock mode. The master encoder
add on module for LinMot® controllers opens solutions for position locked
applications like cam, master encoder, winding etc.

A typical electronic line shaft solution with LinMot® would look like this:

The master encoder module family consists of several types, which provide up
to 2 complete encoder links and up to 8 digital inputs and outputs. 

The following table gives an overview over the different encoder module
types, which will be shortly describes below.

Version ME01-01/08

The master encoder module ME01-01/08 provides one fully equipped encoder
link (link A). The link B can be used for looping through the incremental signals
of link A. In additionally there are eight digital inputs and outputs on this mod-
ule.

Version ME01-02/08

The master encoder module ME01-02/08 provides two fully equipped encoder
links (links A and B). Link B can also drive out the incremental signals from link
A and link B can be used for external A/B position sensors. Additionally there
are eight digital inputs and outputs on this module. 

Figure 1-1: Electronic Line Shaft with Master Encoder
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Version DI01-08/08

This module provides 8 digital inputs and 8 digital outputs without encoder
links. The inputs and outputs are designed for a 24 Volt interface and the sig-
nal lines are galvanically isolated.
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2. Hardware Installation
This chapter shows how to mount and wire the different combinations of main
module, master encoder module and encoder.

2.1 Installation on Exx0

The following picture shows the power cabling of a master encoder module
mounted on the controller type EX00-MT, DN or EX30-DP:

1) 24V ENC and GND ENC are not used for DI01-08/08.

The pin numbers, which are set in brackets, belong to the Control I/O connec-
tor of the master encoder module.

Figure 2-1: Power Supply
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2.2 Installation on Ex0x0

The following picture shows the power cabling of a master encoder module
mounted on the controller EX000-MT, DN or EX030-DP:

1) 24V ENC and GND ENC are not used for DI01-08/08.

The pin numbers, which are set in brackets, belong to the Control I/O con-
nector of the master encoder module.

Figure 2-2: Power Supply
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2.3 Incremental Encoder

An incremental encoder with ABZ signals, where Z is optional, is connected to
the master encoder module the following way:

1) If the encoder works with a 5V supply voltage, the internally generated 5V
can be used by connecting the pins VCC ENC IN and +5V ENC OUT. If the
encoder has a different supply voltage an additional power source is neces-
sary.

2) Only ME01-02/08 modules provide this function on link B.

See for more information in chapter 3. “Hardware Description”.

2.4 Incremental Stepper Interface

A stepper motor interface can be connected to the master encoder module the
following way: 

1) Only ME01-02/08 modules provide this function on link B.

The signals STEP, DIR and ZERO are RS422 compatible. ZERO can be wired
optionally. See for more information in chapter 3. “Hardware Description”.

Figure 2-3: Wiring of an incremental ABZ encoder
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Figure 2-4: Wiring of a incremental stepper encoder
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2.5 Absolute Encoder SSI

Absolute encoders are wired with the master encoder module the following
way:

1) If the encoder works with a 5V supply voltage, the internally generated 5V
can be used by connecting the pins VCC ENC IN and +5V ENC OUT. If the
encoder has a different supply voltage an additional power source is neces-
sary.

2) Only ME01-02/08 modules provide this function on link B.

See for more information in chapter 3. “Hardware Description”.

2.6 Loop Through (incremental)

If there is just one incremental encoder, on which several motors from differ-
ent electronics are synchronized, there is the possibility to loop through the
encoder signals.

The following figure shows the wiring of an incremental ABZ encoder in loop
through mode. 

1) If the encoder works with a 5V supply voltage, the internally generated 5V
can be used by connecting the pins VCC ENC IN and +5V ENC OUT. If the
encoder has a different supply voltage an additional power source is neces-
sary.

Figure 2-5: Wiring of an absolute encoder SSI
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Figure 2-6: Loop through with a ABZ encoder
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The next figure shows the wiring of a stepper interface used in loop through
mode. 

2.7 Digital Inputs

The eight digital inputs are galvanically isolated and are designed for a 24V
interface. The wiring can be done like this:

For more information see in chapter 3. “Hardware Description”. 

Figure 2-7: Loop through with a stepper interface encoder
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Figure 2-8: Wiring of the digital inputs
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2.8 Digital Outputs

All the eight digital outputs are galvanically isolated and designed for a 24V
interface. 

The outputs switch electronically the +24V DIG OUT to the output pin. The
interface must be supplied (pins 21 and 13). For more information see in
chapter 3. “Hardware Description”.

Figure 2-9: Wiring of the digital outputs
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3. Hardware Description

This chapter describes the circuitry of the different links of the master encoder
modules. 

3.1 Mounting

The picture below shows how the master encoder add on module is mounted
on a LinMot® EXX0 controller and the mechanical dimensions.

Figure 3-1: Mounting and dimensions
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The picture below shows how the master encoder add on module is mounted
on a LinMot® EX0X0 controller and the mechanical dimensions.

Figure 3-2: Mounting and dimensions.
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3.2 Link A

The link A supports full encoder functionality on the modules ME01-01/08 and
ME01-02/08. For the pin out please seechapter 3.9 “Pinout”.

Characteristics

3.3 Link B

The link B supports full encoder functionality on the module ME01-02/08. On
ME01-01/08 only the loop through mode is supported. For the pin out see
chapter 3.9 “Pinout”.

Characteristics

Item Specification

Connector Type DSUB-9 female

Signal Levels differential RS422

Encoder Modes incremental (A, B, Z), up to 16 bits
incremental (STEP, DIR, ZERO), up to 16 bits
absolute SSI(DATA, CLK), up to 24 bits

Encoder Supply internally generated (5V, 500mA max.) or
externally (Control I/O, signal VCC ENC IN, pin 14)

Max. Signal Freq. 500 kHz

Protection Galvanic Isolation

Termination All signal lines are terminated. See chapter 
3.4 “Encoder Signal Termination”.

Item Specification

Connector Type DSUB-9 male

Signal Levels differential RS422

Encoder Modes
on ME01-01/08

loop through (incremental only)

Encoder Modes incremental (A, B, Z), up to 16 bits
incremental (STEP, DIR, ZERO), up to 16 bits
absolute SSI(DATA, CLK), up to 24 bits

Encoder Supply internally generated (5V, 500mA max.) or
externally (Control I/O, signal VCC ENC IN, pin 14)

Max. Signal Freq. 500 kHz

Protection Galvanic Isolation

Termination All signal lines are terminated. See chapter 
3.4 “Encoder Signal Termination”.
Master Encoder User Manual Release 1.4 15
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3.4 Encoder Signal Termination

The figure below shows the termination of the RS422 signals on the encoder
links A and B. These termination circuits are placed on all lines and cannot be
disabled (by jumpers e.g.).

3.5 Single Line Wiring

The figure below shows the wiring of the RS422 inputs when only one signal
line is used. In this case only the non-inverted input is used.

Note: For a better operating safety and higher frequencies, it is strongly rec-
ommended to use differential signal wiring. In practical applications single line
wiring has not performed very stable (drift, noise...)! 

Figure 3-3: RS422 signal termination
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3.6 Digital Inputs

On the master encoder module, there are eight galvanically isolated digital
inputs. All inputs are protected against inverse polarity and have a common
ground line. The pin out is shown in chapter 3.9 “Pinout”. The functionality of
the digital inputs is mapped fix.

Characteristics

Signals In the present software version, the function of the digital inputs is mapped fix.
The following table gives an overview, in chapter 4.6 “Digital Inputs” the soft-
ware function is described.

Figure 3-5: Digital Input Circuit

+ 5V
5V1 1k65
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DIG IN 1

DIG IN 8

GND DIG IN

(16)
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(20)

DIG IN 2( 4 )
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DIG IN 6( 6 )

DIG IN 7(19)

Control I/O

EMV_GND

Item Specification

Number of Inputs 8

Logic Levels low < 5V, high > 15V

Nominal Voltage 24 V

Input Current typ. 11mA at 24V (max. 15mA)

Max. Frequency 2kHz

Protection Galvanic Isolation
Inverse Polarity Protection

Signal Function

DIG IN 1 Trigger enable for motor A

DIG IN 2 Trigger enable for motor B

DIG IN 3 Trigger enable for motor C

DIG IN 4 Trigger enable for motor D

DIG IN 5 Recipe input bit 0

DIG IN 6 Recipe input bit 1

DIG IN 7 Recipe input bit 2

DIG IN 8 Recipe input bit 3
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3.7 Digital Outputs

There are eight digital outputs on the master encoder module with the charac-
teristics below. The pin out is shown in chapter 3.9 “Pinout”.

Characteristics

Figure 3-6: Digital Output Circuit
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DIG OUT 2(22)
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EMV_GND

Item Specification

Number of Outputs 8

Max. Current 0.5 A each output

Output Type Electronic High Side Switch

Supply Voltage 6 .. 34 V (between VCC DIG OUT and GND DIG 
OUT)

Max. Frequency 1kHz

Protection Galvanic Isolation
Overload Protection
Inverse Polarity Protection
Note: There is no recovery diode placed for driving 
relais. 
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3.8 Power Supply

Each IO part of the master encoder module has its own galvanically isolated
power supply. The master encoder interface needs 5V, which will be gener-
ated on the board from a 24V supply. These 5V are available for supplying the
encoder. 

Characteristics

Master Encoder Inter-
face Supply

Specification

Voltage Range 20.4 .. 28.8 V

Power Consumption max. 6 W

Pins Names (Numbers) +24V ENC (1) and GND ENC (15)

+5V Output +5V ENC OUT (2), max. 500mA

Encoder Supply Specification

Pin Names (Numbers) VCC ENC (14) and GND ENC (15)

Digital Inputs Supply Specification

Pin Names (Numbers) GND DIG IN (20), common ground line

Digital Outputs Supply Specification

Voltage Range 6 .. 34 V

Max. Current 4 A

Pin Names (Numbers) +24V DIG OUT (21) and GND DIG OUT (13)
Master Encoder User Manual Release 1.4 19
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3.9 Pinout

The following figure shows the pin outs of the three connectors as a summary.
The specifications of the signals can be found in the chapters above.

The connector types are:

Figure 3-7: Pin Out Overview
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4. Software Description

4.1 Installation

The hardware and software commissioning is described in chapter
5. “Commissioning”.

4.2 Compatibility

The present software version (1.4.7ME) runs only on the newest LinMot®-MT
controllers (version 2), this is because of the hardware compatibility. The sys-
tem provides full AT and MT functionality. In this version, the function of the
digital inputs is mapped fix. 

LinMot® keeps the right to make changes in later version, which might not be
downwards compatible. 

4.3 Overview

Additionally to the AT and MT functionality the 1.4.1ME master encoder soft-
ware provides the possibility of executing motion profiles based on an encoder
position (cam locked mode). 

This software is configurable with an extended parameter tree, in which the
encoder type, the application mode and the behavior of the digital IOs can be
set. Due to the additional digital inputs and outputs, the digital command inter-
face has become more flexible. The ASCII protocol, which is fully supported,
has become more powerful with the addition of some master encoder specific
commands. 
Master Encoder User Manual Release 1.4 21
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4.4 Application Modes

The master encoder software 1.4.7ME supports three basic application types:
cam, parallel winding and cross winding. 

Cam 

The cam application mode supports the electronic cam functionality in gen-
eral. The cams are defined like other motion profiles and are saved on the
LinMot® controller. When executing cam profiles, the speed will be overtaken
from the encoder motion. Cams can be started on encoder reference, on reg-
istration inputs or continuously. There are configuration parameters for cam
length (over how many encoder counts a cam goes), cam delay (encoder
counts delay after reference or registration input) and cam start point (the
angle in the cam). Depending on the corresponding encoder type, the cam
application mode can have three submodes, which are called and discussed
as follows: Fixed Cam, Registered Cam and Continuous Cam. 

Fixed Cam (Incr. (ABZ), STEP/DIR/ZERO or Absolute SSI)

The fixed cam mode is selected in combination with the encoder types “Incr.
(ABZ)”, “STEP/DIR/ZERO” or ”Absolute SSI”.

The relation between encoder position and motor position is visualized in the
following figure:

The motion is strictly cyclic. If the encoder counts up, when Z occurs the
motor stands still for “Cam Delay” encoder counts and then runs the cam over
“Cam Length” counts. If the encoder counts down, after the Z occurs the
motor stands still for (“Counts/Rev.” - “Cam Delay” - “Cam Length”), then runs
the cam backwards over “Cam Length” counts and at the end stands still for
“Cam Delay” counts. The sum of “Cam Delay” and “Cam Length” must be less
or equal than “Counts/Rev”. 

Figure 4-1: Motor Position according to Encoder Counts
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Registered Cam (Incr. (A B) with ext. Reg., STEP/DIR with ext. Reg.
or Absolute SSI with ext. Reg.)

The registered cam mode is selected in combination with the encoder types
“Incr. (A B) with ext. Reg.”, “STEP/DIR with ext. Reg.” or ”Absolute SSI with
ext. Reg.”. This mode is typically used for applications with a conveyor belt
and an light barrier, where the synchronization must be against the conveyor.

Independent from the encoder count direction, after the rising edge on the reg-
istration input occurs, the motor waits for “Cam Delay” counts and then starts
the cam over “Cam Length” counts. If the encoder counts up, the following
behavior is defined:

If the encoder counts down, the following behavior is defined:

A new cam cycle is only initiated on a rising edge of the registration input and
if the previous cycle has completely finished (minimal “Cam Delay” plus “Cam
Length” counts).

Figure 4-2: Registered Cam when encoder counts up

Figure 4-3: Registered Cam when encoder counts down
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Continuous Cam (Incr. (A B) Continuous or STEP/DIR Con-
tinuous)

The continuous cam mode is selected in combination with the encoder types
“Incr. (A B) Continuous” or “STEP/DIR Continuous”. This mode is typically
used for cutting applications. The cutting itself is defined with the cam and the
length of the cut object can be adjusted with the “Cam Delay” parameter. 

A cycle is started when the cam enable input goes high or if the cam enable is
not regarded when the software enters in RUN mode. 

When the cam is finished and the cam enable is still active, the next cycle
starts immediately with the cam delay phase. 

One a cycle has started it will be completely finished.

If the encoder counts down, the following behavior is defined:

Figure 4-4: Continuous Cam when counting up

Figure 4-5: Continuous Cam when counting down
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Parallel Winding 

In this application type, a wire (e.g.) has to be guided according to the rotation
speed of a coil on which it has to be wired up. The motion ratio between the
LinMot® motor and the winder coil must be definable (diameter of the wire)
and the turn around points have to be set on-line. This application is only for
incremental encoder types.

The parallel winding mode generates a pattern like this:

Cross Winding

The cross winding application is quite similar to the parallel winding applica-
tion. It will create another winding pattern and therefore it has some other
parameters. See chapter 4.11 “Parameters”.

The cross winding mode generates a pattern like this:

4.5 Encoder Types

The master encoder hardware module supports different encoder types in dif-
ferent modes, which can be selected in the parameter tree (under
\Encoder\Encoder Setup\Type). Each encoder type (ABZ, STEP/DIR/ZERO
and Absolute SSI) can be used with the encoder internal zero signal (for per-
manently clutched cams) or the cam motion can be started on an external reg-
istration input. See chapter 4.11 “Parameters”.

Figure 4-6: Parallel winding mode pattern

Figure 4-7: Cross winding mode pattern
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4.6 Digital Inputs

There are two selectable mappings for the digital inputs in the software ver-
sion 1.4.1ME. The pinning is selected in the \Encoder\Inputs\Input Loca-
tion\ parameter. See chapter 4.11 “Parameters”.

Normal Mapping The following table shows the input mapping if the parameter is set to Nor-
mal. 

Input Name Function Electronic 
Module

Connector 
and Pin

TRIG/ANALOG 
IN 1

Trigger Input Motor A MT Sys 2
Pin 1

TRIG/ANALOG 
IN 2

Trigger Input Motor B MT Sys 2
Pin 2

TRIG/ANALOG 
IN 3

Trigger Input Motor C MT Sys 2
Pin 6

TRIG/ANALOG 
IN 4

Trigger Input Motor D MT Sys 2
Pin 7

DIG IN 1 Cam Enable Motor A ME Control I/O
Pin 16

DIG IN 2 Cam Enable Motor B ME Control I/O
Pin 4

DIG IN 3 Cam Enable Motor C ME Control I/O
Pin 17

DIG IN 4 Cam Enable Motor D ME Control I/O
Pin 5

DIG IN 5 Recipe Bit 0 (LSB) ME Control I/O
Pin 18

DIG IN 6 Recipe Bit 1 ME Control I/O
Pin 6

DIG IN 7 Recipe Bit 2 ME Control I/O
Pin 19

DIG IN 8 Recipe Bit 3 (MSB) ME Control I/O
Pin 7
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Exchanged Mapping The following table shows the input mapping if the parameter is set to
Exchanged.  

The inputs RUN +/-, INIT +/-, FREEZE +/- and EMERGENCY STOP +/- keep
the same function and same pinning as in the AT-mode.

4.7 Digital Outputs

The function of the digital outputs on the LinMot® controller base module
keeps the same with the master encoder software. The additional outputs on
the master encoder module are configurable in the parameter tree (under
Encoder\Ouputs\Output X). See chapter 4.11 “Parameters”.

Input Name Function Electronic 
Module

Connector 
and Pin

TRIG/ANALOG 
IN 1

Cam Enable Motor A MT Sys 2
Pin 1

TRIG/ANALOG 
IN 2

Cam Enable Motor B MT Sys 2
Pin 2

TRIG/ANALOG 
IN 3

Cam Enable Motor C MT Sys 2
Pin 6

TRIG/ANALOG 
IN 4

Cam Enable Motor D MT Sys 2
Pin 7

DIG IN 1 Trigger Input Motor A ME Control I/O
Pin 16

DIG IN 2 Trigger Input Motor B ME Control I/O
Pin 4

DIG IN 3 Trigger Input Motor C ME Control I/O
Pin 17

DIG IN 4 Trigger Input Motor D ME Control I/O
Pin 5

DIG IN 5 Recipe Bit 0 (LSB) ME Control I/O
Pin 18

DIG IN 6 Recipe Bit 1 ME Control I/O
Pin 6

DIG IN 7 Recipe Bit 2 ME Control I/O
Pin 19

DIG IN 8 Recipe Bit 3 (MSB) ME Control I/O
Pin 7
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4.8 Defining Cams

Cams can be defined in the Curve Inspector similar to curves for time lock
mode.

In contrast to the time for time locked curves, the number of encoder incre-
ments over which the cam runs is not defined in the curve editor but can be
set in the parameter tree under \Encoder\Encoder Application\Cam Con-
fig\Cam Length (X). See chapter 4.11 “Parameters”. For achieving the best
motor performance, it is advisable to set the time to the expected value at
100% machine speed.

Figure 4-8: Defining a Cam in the Curve Inspector
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4.9 Defining Recipes

The master encoder software supports the use of recipes, which means the
possibility of working with different cam sets while the system runs. A cam set
consists of maximum four different cams, one for each motor. This functional-
ity makes the system possible to proceed product changes on the fly.

The recipe function is activate if the system detects a curve named “Recipe”.
Recipes are defined in the LinMot®-Talk Curve Editor. 

A curve named “Recipe” must be defined in the “Manual” mode for a stepper
motor. The value for “Time” or “Frequency” is irrelevant. “Recipe” must be writ-
ten with a capital letter at the beginning and the rest in small letters.

One recipe is defined with four curve numbers (Recipe 1: Nbr. 1-4, Recipe 2:
Nbr. 5-8, ...). The curve numbers are filled in the position table. (“1” means
curve number 1, “2” curve number 2 ...). The first curve number of each recipe
is for motor A, the second for motor B, and so on. The curve graphics, which is
drawn automatically in the window on the right, does only show the curve
numbers set on the left and has no relevance in this case. 

Figure 4-9: Creating a Recipe
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In the curve editor the cam numbers for the different recipes are defined the
following way:

If the recipe list has more than 64 items, all items with a higher number than
64 will be ignored. If the recipe list is shorter than 64 items and if a digital
inputs combination is set which would access to not defined items, the combi-
nation will be ignored and the system will keep executing the former recipe.

A recipe (set of cams for each motor) are selected by the digital inputs DIG IN
5 to DIG IN 8 on the master encoder module. The following table shows the
mapping of the digital input pattern an the corresponding recipe number.

A new recipe will be loaded when the digital inputs have changed and the
next registration event or zero signal of the encoder has occurred.

This user interface for defining recipes will become more comfortable in future
versions.

Nbr Position (Steps) Recipe, Motor, Cam

1 a 0, A, a

2 b 0, B, b

3 c 0 C, c

4 d 0, D, d

5 e 1, A, e

6 f 1, B, f

7 g 1, C, g

8 h 1, D, h

9 i 2, A, i

... ... ..., ..., ...

64 xx 15, D, xx

DIG IN X Recipe Number

8 7 6 5

0 0 0 0 0

0 0 0 1 1

0 0 1 0 2

... ... ... ... ...

1 1 1 1 15
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Example In this example, we assume the following “Recipe”. 

In this case there are two recipes defined, which can be selected the following
way:

Nbr Position (Steps)

1 5

2 1

3 3

4 3

5 6

6 2

7 4

8 4

D
IG

 IN
 4

D
IG

 IN
 3

D
IG

 IN
 2

D
IG

 IN
 1

M
o

to
r 

A

M
o

to
r 

B

M
o

to
r 

C

M
o

to
r 

D
0 0 0 0 5 1 3 3

0 0 0 1 6 2 4 4
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4.10 ASCII Commands

The ASCII command interface can also be used in combination with the mas-
ter encoder. There are some additional commands for configuring and con-
trolling. The mechanism of the ASCII command interface is described in the
Addendum V1.3. chapter 8.

If the ASCII command interface has to be active, it has to be switched on in
the base parameter tree under \System\Command Interface. 

List of additional commands and afterwards the alphabetical list of the com-
mands with detailed information.

CU

This command changes motor from time locked mode to cam mode. If the
motor is already in cam mode and only the cam profile has to be changed, it is
better to use the !PR command. The !CU command immediately switches the
motor to the cam mode, so if according to the settings (cam start condition,
Cam Delay parameter, Cam Length parameter, ...) the motor will jump to the
corresponding position.

ASCII Commands
Value Set Command Get Command

L
in

M
o

t

S
te

p
p

er

M
ag

n
et

S
ys

te
m

G
et

/S
et

Cam Length !MC !NC ✘ ✘

Cam Start Point !MO !NO ✘ ✘

Minimal Position !ML !NL ✘ ✘

Maximal Position !MR !NR ✘ ✘

Motor Stroke !MS !NS ✘

FF Reversion !MF !NF ✘

Cam Delay !MD !ND ✘ ✘

Cam Number (Rise Curve Number) !PR !GR ✘ ✘

Counts per Stroke !MT !NT ✘

G
et

Get wanted Position in Curve/Cam !GH ✘ ✘

Get actual Curve/Cam !GG ✘ ✘

A
ct

Start Cam !CU ✘ ✘

Start Cam from actual Position !CV ✘ ✘

CU Start Cam  
Direction ASCII sequence

PC → ELO ‘!CU’+ cam[uint16] + drive[drivecode] + 0x0D

ELO → PC ‘#’ + ack[uint16] + 0x0D

Value Min Max

cam[uint16] 0 63
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CV

This command changes the motor from time locked mode to cam mode. If the
motor is already in cam mode and only the cam profile has to be changed, it is
better to use the !PR command. The !CU command immediately switches the
motor to the cam mode, so if according to the settings (cam start condition,
Cam Delay parameter, Cam Length parameter, ...). In contrast to the !CU
command, the motor will start the cam from the actual position. 

Note: The parameter Curve Position Offset will be changed.

GG

This command returns the active cam number. This command can be used to
find out when the commanded recipe (!PR) becomes active, so the next cam
number can be commanded.

GH

This command returns the actual wanted position in cam mode, according to
the encoder position and the selected cam profile. This command can be used
for changing from position to time locked mode. 

CV Start Cam from actual position  
Direction ASCII sequence

PC → ELO ‘!CV’+ cam[uint16] + drive[drivecode] + 0x0D

ELO → PC ‘#’ + ack[uint16] + 0x0D

Value Min Max

cam[uint16] 0 63

GG Get actual Cam (Curve) Number  
Direction ASCII sequence

PC → ELO ‘!GG’+ drive[drivecode] + 0x0D

ELO → PC ‘#’ + cam[uint16] + 0x0D

Value Min Max

cam[uint16] 0 63

GH Get wanted Cam Position  
Direction ASCII sequence

PC → ELO ‘!GH’+ drive[drivecode] + 0x0D

ELO → PC ‘#’ + pos[uint16] + 0x0D

Value Min Max

pos[uint16] -32256 32256
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GR

This command returns the value of the Curve Number parameter.

MC

This command sets the Cam Length (X) parameter, which defines the motion
ration between master encoder and motor movement for cam applications.
This command must be used carefully! Because this command takes effect
immediately, a running cam will make the motor jumping to its new position.
This command is preferably used in the DISABLE state.

MT

This command sets the Counts per Stroke parameter, which is used in wind-
ing configurations. This command is preferably used in the DISABLE state.

GR Get Cam (Curve) Number  
Direction ASCII sequence

PC → ELO ‘!GR’+ drive[drivecode] + 0x0D

ELO → PC ‘#’ + cam[uint16] + 0x0D

Value Min Max

delay[uint16] 0 63

MC Set Cam Length
Direction ASCII sequence

PC → ELO ‘!MC’ + length[uint16] + drive[drivecode] + 0x0D

ELO → PC ‘#’ + ack[ackcode] + 0x0D

Value Min Max

length[uint16] 16 32767

MT Set Counts per Stroke
Direction ASCII sequence

PC → ELO ‘!MT’ + counts[uint16] + drive[drivecode] + 0x0D

ELO → PC ‘#’ + ack[ackcode] + 0x0D

Value Min Max

counts[uint16] 64 16384
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MD

This command sets the Cam Delay (X) parameter, which defines the number
of increments the system will wait after an active edge on the registration input
until the cam will be started. This command only takes effect if the encoder
application mode is set to “Cam” and the registration input is used.  

MF

This command sets the FF Reversion parameter, which is used for defining
the position controller behavior at the reversion points in the level winding
application. See chapter 4.11 “Parameters” for more details.

ML

This command sets the Minimal Position parameter, which is used for the
lower turn around point in the level winding application.

MD Set Cam Delay
Direction ASCII sequence

PC → ELO ‘!MD’ + delay[uint16] + drive[drivecode] + 0x0D

ELO → PC ‘#’ + ack[ackcode] + 0x0D

Value Min Max

delay[uint16] 0 28672

MF Set FF Reversion
Direction ASCII sequence

PC → ELO ‘!ML’ + value[uint16] + drive[drivecode] + 0x0D

ELO → PC ‘#’ + ack[ackcode] + 0x0D

Value Min Max

value[uint16] 0 32767

ML Set Minimal Position  
Direction ASCII sequence

PC → ELO ‘!ML’ + pos[uint16] + drive[drivecode] + 0x0D

ELO → PC ‘#’ + ack[ackcode] + 0x0D

Value Min Max

pos[uint16] -32256 32256
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MO

This command sets the Cam Start Point parameter, which defines the start
position of the cam on a registration or a zero indicator event. This command
must be used carefully! Because this command takes effect immediately, the
motor will jump to its new position. This command is preferably used in the
DISABLE state. See chapter 4.11 “Parameters” for more details.

MR

This command sets the Maximal Position parameter, which is used for the
upper turn around point for level winding applications.

MS

This command sets the Motor Stroke parameter, which is used for defining
the ratio between Encoder Counts and Motor Stroke for level winding appli-
cations. See chapter 4.11 “Parameters” for more details.

MO Set Cam Start Point
Direction ASCII sequence

PC → ELO ‘!MO’ + startpoint[uint16] + drive[drivecode] + 0x0D

ELO → PC ‘#’ + ack[ackcode] + 0x0D

Value Min Max

startpoint[uint16] 0 32767

MR Set Maximal Position
Direction ASCII sequence

PC → ELO ‘!MR’ + pos[uint16] + drive[drivecode] + 0x0D

ELO → PC ‘#’ + ack[ackcode] + 0x0D

Value Min Max

pos[uint16] -32256 32256

MF Set Motor Stroke
Direction ASCII sequence

PC → ELO ‘!MF’ + stroke[uint16] + drive[drivecode] + 0x0D

ELO → PC ‘#’ + ack[ackcode] + 0x0D

Value Min Max

stroke[uint16] 64 16384
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NC

This command returns the value of the Cam Length parameter.

ND

This command returns the value of the Cam Delay parameter.

NF

This command returns the value of the FF Reversion parameter.

NL

This command returns the value of the Minimal Position parameter.

NC Get Cam Length  
Direction ASCII sequence

PC → ELO ‘!NC’+ drive[drivecode] + 0x0D

ELO → PC ‘#’ + length[uint16] + 0x0D

Value Min Max

length[uint16] 16 32767

ND Get Cam Delay  
Direction ASCII sequence

PC → ELO ‘!NC’+ drive[drivecode] + 0x0D

ELO → PC ‘#’ + delay[uint16] + 0x0D

Value Min Max

delay[uint16] 0 28672

NF Get FF Reversion  
Direction ASCII sequence

PC → ELO ‘!NF’+ drive[drivecode] + 0x0D

ELO → PC ‘#’ + value[uint16] + 0x0D

Value Min Max

value[uint16] 0 32767

NL Get Minimal Position  
Direction ASCII sequence

PC → ELO ‘!NL’+ drive[drivecode] + 0x0D

ELO → PC ‘#’ + pos[uint16] + 0x0D

Value Min Max

pos[uint16] -32256 32256
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NO

This command returns the value of the Cam Start Point parameter.

NR

This command returns the value of the Maximal Position parameter.

NS

This command returns the value of the Motor Stroke parameter.

NT

This command returns the Counts per Stroke parameter.

NO Get Cam Start Point  
Direction ASCII sequence

PC → ELO ‘!NO’+ drive[drivecode] + 0x0D

ELO → PC ‘#’ + startpoint[uint16] + 0x0D

Value Min Max

startpoint[uint16] 0 32767

NR Get Maximal Position  
Direction ASCII sequence

PC → ELO ‘!NR’+ drive[drivecode] + 0x0D

ELO → PC ‘#’ + pos[uint16] + 0x0D

Value Min Max

pos[uint16] -32256 32256

NS Get Motor Stroke  
Direction ASCII sequence

PC → ELO ‘!NS’+ drive[drivecode] + 0x0D

ELO → PC ‘#’ + stroke[uint16] + 0x0D

Value Min Max

stroke[uint16] 64 16384

NT Get Counts per Stroke
Direction ASCII sequence

PC → ELO ‘!MT’ + drive[drivecode] + 0x0D

ELO → PC ‘#’ + counts[uint16] + 0x0D

Value Min Max

counts[uint16] 64 16384
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PR

This command sets the Curve Number parameter, which defines the next
cam number which will be executed. This command can be used to command
the recipe over the ASCII interface.

MC Set Cam (Curve) Number
Direction ASCII sequence

PC → ELO ‘!PR’ + cam[uint16] + elo[elocode] + 0x0D

ELO → PC ‘#’ + ack[ackcode] + 0x10D

Value Min Max

cam[uint16] 0 63
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4.11 Parameters

The master encoder application needs some additional parameters, which
are organized in an application parameter tree. The visibility feature (chang-
ing visibility of parameter tree structures depending on the different selec-
tions) can not be supported for these parameters. Some parameters of the
base software parameter tree may change their function in combination with
the master encoder applications. Please see chapter 4.12 “Base Parame-
ters”.

The master encoder specific parameters are subdivided into three parts:
encoder parameters, application parameters and I/O parameters.

Encoder Parameters

These parameters are used to specify the hardware of the connected
encoder.

Type This parameter defines the connected encoder type.

\Encoder\Encoder Setup\Type

Incr. (A B Z) The encoder type is incremental with a zero signal.

Incr. (A B) with 
ext. Reg.

The encoder type is incremental without a zero sig-
nal. The cam will be started and synchronized with a
registration input.

Incr. (A B) Contin-
uous

The encoder type is incremental without a zero
track. The cam will be started as soon as the control-
ler is in the RUN state and the cam enable is active
(if used). When the cam is finished, it starts again
immediately.See chapter “Continuous Cam (Incr. (A
B) Continuous or STEP/DIR Continuous)”

STEP/DIR/ZERO The encoder signals come from a stepper motor
interface with a zero signal. 

STEP/DIR with 
ext. Reg.

The encoder signals come from a stepper motor
interface. The start of a motion is triggered by a reg-
istration input.

STEP/DIR Contin-
uous

The encoder signals come from a stepper motor
interface without a zero track. The cam will be
started as soon as the controller is in the RUN state
and the cam enable is active (if used). When the
cam is finished, it starts again immediately. See
chapter “Continuous Cam (Incr. (A B) Continuous or
STEP/DIR Continuous)”

Absolute SSI The encoder type is absolute (SSI).

Absolute SSI with 
ext. Reg.

The encoder type is absolute (SSI). The movement
of the motor will be started with a registration input.
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Configuration Incr. In the Configuration Incr. directory are the parameters which define the
incremental encoder more precisely. This directory is only relevant if the
encoder type is set to Incr. (A B Z) or Incr. (A B) with ext. Reg. 

This figure shows how the different decode modes generate the increments
out of the signals A and B.

Position Format In the Position Format directory are the parameters which define the number
of bits transferred from the absolute encoder via SSI and how many of these
bits will be processed. This directory is only relevant if the encoder type is set
to Absolute SSI or Absolute SSI with ext. Reg.

\Encoder\Encoder Setup\Configuration Incr.

Counts/Rev. Defines the number of counts per revolution the
encoder has. 

Range: 16 .. 32767

Decode This parameter specifies the decode mode of the
encoder. There are the following possibilities: 1x,
2x and 4x decode. See the figure below.

Zero Offset This parameter is to compensate the difference
between the machine and the encoder zero posi-
tions. This parameter is only relevant for encod-
ers with a zero track.

Figure 4-10: Decoding of incremental signals

1x

2x

4x

A

B

Decoded counts

Signals

\Encoder\Encoder Setup\Configuration Abs.\Position Format

Encoder Readout 
Width

This parameter defines how many position bits
have to be clocked in from the absolute encoder.
The most significant bit of the position will be
clocked first. 

Range: 2 .. 24

Processed Width This parameter defines how many bits of the
clocked in position will be processed. See the fig-
ure below. 

Range: 2 .. 15
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The following figure shows how the position defining bits are processed.

Example As a short practical example, an absolute SSI encoder is assumed, which has
24 position bits (12 bits revolution counter and 12 bits resolution in one revolu-
tion). A defined cam has to be run each two revolutions with 1024 encoder
counts each revolution. The parameters have to be set to: 

Encoder Readout Width = 21 Bits

Processed Width = 10 Bits

Position Coding This parameter defines the coding of the serially transmitted position of the
absolute encoder. This parameter is only to be set for absolute encoders.

Figure 4-11: Position Format

Processed Width
e.g. 12 Bits

Complete Internal Encoder Position Bits (max. 24 Bits)

0

16 bits

Encoder Readout Width
e.g. 20 Bits

MSB LSB

\Encoder\Encoder Setup\Configuration Abs.\Position Coding

Gray Code The coding of the serially clocked in position is in
Gray code. 

Binary Code The coding is binary.
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Encoder Application Parameters

These parameters define the behavior of the master encoder application.

Mode This parameter defines the application type.

Cam Config The parameters in this directory are to define the cam function. This directory
is only used for cam applications (Encoder Application\Mode set to Cam).
The “X” stands for the motor letters A to D. 

\Encoder\Encoder Application\Mode

Cam The motor(s) controlled by the LinMot® unit run a
predefined motion profile as a cam. Depending on
the selected encoder type, the start and synchroni-
zation is controlled by the zero or registration inputs.

Parallel Winding This application type will wind bobbins with the par-
allel winding pattern. This mode can only be used
with incremental encoder types.

Cross Winding This application type will wind bobbins with a cross
winding pattern. This mode can only be used with
incremental encoder types.

\Encoder\ Encoder Application\Cam Config

Cam Length (X)

 

This parameter defines over how many encoder
counts the cam for the motor is defined. Thus, the
time information of the cam in the curve editor is not
relevant. See the figure below.

Cam Start Point 
(X)

This parameter defines the start point in the cam.
E.g. if Cam Length (X) is set to 1000 and Cam Start
Point (X) is set to 250, the cam will start at 90
degrees, run to 360, wrap around and finish up to 90
degrees.See the figure below.

Cam Delay (X) This parameter defines the delay in encoder counts,
which the motor will wait on a registration event until
the cam will be started.

Figure 4-12: Parameters Cam Length (X) and Cam Start Point (X)
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Cam with Cam Start Point set to 256
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Pos

256 512 768
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Cam Length
Registration

A
B
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Winding Config In this directory are the parameters for the level winding application. This
directory is only relevant if the encoder application mode is set to Parallel
Winding or Cross Winding.

The following figure shows the meaning of the Motor Stroke and Counts per
Stroke parameters for parallel winding applications. The movement ratio
between motor and encoder is defined as the quotient (Motor Stroke / Counts
per Stroke). Please note: there is one degree of freedom for the selection of
the two parameters. It is exactly the same if it is selected (20mm /
1000counts) or (100mm / 5000counts) e.g.

\Encoder\ Encoder Application\Winding Config

Motor Stroke

 1

This parameter works together with the Counts per
Stroke parameter. It defines the motor stroke per
encoder counts. See figure below.

Range: 64 .. 16384

Counts per Stroke In parallel winding applications this parameter works
together with the Motor Stroke parameter. It defines
the number of encoder counts per motor stroke. See
figure below.

In cross winding applications this parameter defines
the number of encoder increments it will take the
motor to move from one turn around point to the
other.

Range: 256 .. 16384

FF Reversion

 

This parameter is used to optimize the motion of the

LinMot® at the turn around points. See the figure
below.

Range: 0 .. 32767

1) Relevant only if the Encoder Application Mode is set to Parallel Winding.

Figure 4-13: Meaning of Motor Stroke and Counts per Stroke

Inc

Wanted Position

Encoder
Counts

Motor
Stroke
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The two following figures show the effect of the FF Reversion parameter. If
this parameter is set to zero the movement of the linear motor could look like
this:

By setting the FF Reversion parameter the overshooting and the large posi-
tion error can be minimized. It is necessary to perform some practical tests to
find out the optimal value of FF Reversion. 

Figure 4-14: Motion with FF Reversion = 0

Figure 4-15: Motion with FF Reversion = 32
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Master Encoder on Motors

Encoder on Motors These on/off parameters define which motors will run in the position locked
mode. All not selected motors will run the time locked mode. 

Each item is only visible if the corresponding motor is selected. 

High Resolution Motors

High Resolution 
Motors

This on/off parameters defines if the motor will run in the high resolution regis-
tration mode. This mode is for high speed applications where it is necessary
to start a movement exactly on the hardware start strobe even without any
software synchronization. This mode is only for incremental encoder applica-
tions without zero track. In this release 1.4.1ME the high resolution mode is
only supported for motor A.

See also chapter 4.6 “Digital Inputs”.

If any of the motors run in the high resolution mode, make sure the input loca-
tion is set to Exchanged.

Each item is only visible if the corresponding motor is selected. 

Inputs

Location This parameter defines the mapping of the digital inputs. Because of the high
resolution input feature there are two mappings:

\Encoder\Master Encoder on Motors\

Motor A Motor A runs in the cam mode, if selected. 

Motor B Motor B runs in the cam mode, if selected. 

Motor C Motor C runs in the cam mode, if selected. 

Motor D Motor D runs in the cam mode, if selected. 

\Encoder\Encoder on Motors\

Motor A Motor A runs in the high resolution mode.

Motor B Motor B runs in the high resolution mode.

Motor C Motor C runs in the high resolution mode.

Motor D Motor D runs in the high resolution mode.

\Encoder\Inputs\Input Location

Normal The mapping is as describe in chapter 4.6 “Digital
Inputs”. 

Exchanged The Trigger Input Motor X and Cam Enable Motor
X signals are exchanged.
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Cam Enables These on/off parameters define which cam start enable inputs are turned on. 

Each item is only visible if the corresponding motor is selected.

The following figure shows the logic how the cam is started:

\Encoder\Inputs\Cam Enables

Cam Enable Motor A Cam enable input for motor A is read in.

Cam Enable Motor B Cam enable input for motor B is read in.

Cam Enable Motor C Cam enable input for motor C is read in.

Cam Enable Motor D Cam enable input for motor D is read in.

Figure 4-16: Cam Start Logic
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Outputs

These parameters are used to define the behavior of the digital outputs.

Function This parameter is to select the signal source for the output. The “Y” stands for
the numbers 1 to 8 and the “X” is for the motor letters A to D. Please note: The
Encoder Position and the Cam Angle Mot. X are not available on each out-
put (Encoder Position is on Output 1, 3, 5 and 7, Cam Angle Mot. X on 2, 4,
6, 8). 

Encoder Position Con-
fig

The parameters in this directory, which only exists for the outputs 1, 3, 5 and
7, are used to define the switching points of the digital output if the output
function is set to Encoder Position. Between these two points the output is
active (high). 

\Encoder\Outputs\Output Y\Function

None The output is disabled.

Mot. X In Position The output is high, if the corresponding motor is in
position, which is defined by the In Position- and In
Position+ parameters.

Mot. X Pos. Range The output is low, if the motor is in the position range
defined by Pos Range Min and Pos Range Max in
the base parameter tree. Please note: Outputs 1 and
2 can be mapped to motor A, outputs 3 and 4 to
motor B etc. 

Mot. X Following 
Error

The output is high, if a following error has occurred.
The following error generation can be configured by
the parameters Following Error- and Following
Error+ in the base parameter tree.

Encoder Position The output is high, if the encoder position is within
the count range defined by the parameters Encoder
Position Min and Encoder Position Max under
\Encoder\Outputs\Encoder Position Config. This
choice is only selectable for the outputs 1, 3, 5 and 7 

Mot X Cam Angle The output is high, if the cam angle is within the
count range defined by the parameters Cam Angle
Min and Cam Angle Max under \Encoder\Out-
puts\Cam Angle Config. This choice is only selecta-
ble for the outputs 2, 4, 6 and 8.

\Encoder\Outputs\Output Y\Encoder Position Config

Encoder Position 
Min

 

Defines the encoder position at which the digital out-
put Y switches on.

Encoder Position 
Max

 

Defines the encoder position at which the digital out-
put Y switches off.
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Cam Angle Config The parameters in this directory, which only exists for the outputs 2, 4, 6 and
8, are used to define the switching points of the digital output if the output
function is set to Mot. X Cam Angle. Between these two points the output is
active (high). 

\Encoder\Outputs\Output Y\Cam Angle Config

Cam Angle Min Defines the cam position at which the output Y
switches on.

Cam Angle Max Defines the cam position at which the output Y
switches off.
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4.12 Base Parameters

In this section there will be the parameters discussed which have a changed
function in the master encoder context.

Set Value configura-
tion

In the two winding applications the Minimal Position and Maximal Position
parameters define the reversal points. Please note: In contrast to other appli-
cation modes these two parameters are not live. 

\Drives\Drive X\Set Value Generation\Set Value Configuration

Minimal Position Determines the minimal position for the motor
(lower limit of positioning range).

In the level winding application it defines the lower
turn around point. 

Maximal Position Determines the maximal position for the motor
(upper limit of positioning range).

In the level winding application it defines the upper
turn around point.

Curve Number
 

In the cam application the Curve Number parame-
ter defines the cam number. This value will be over-
written if recipes are used.
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5. Commissioning
This section deals with the steps necessary for successfully commissioning a
LinMot® system for master encoder module applications.

5.1 Installing the LinMot® Master Encoder Software

The master encoder software is delivered as an install package on diskette.
This install package contains everything needed to operate LinMot® in the
master encoder mode.

Procedure for installing the master encoder software is as follows:

1 Install release R1.3.14 on your PC. (The software can be downloaded from
the internet www.linmot.com)

2 Mount the master encoder add on module on the LinMot® servo controller.

3 Provide a serial link between PC and servo controller.

4 Supply servo controller and encoder module with power.

5 Start LinMot®-Talk 1.3.14.

6 Select “Install Package” from “Special” menu.

7 Log in with ID: “Install” and password: “NTI”.

8 In the appearing file dialogue, select the installation package
ME1R4R11.ipk under \LM1R3R14\Firmware\ME.

9 Wait until the installation is completed.
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5.2 Quick Start up Guide for Cross Winding Application

This section is a guide for a quick start up of a cross winding application for
one axis. The encoder type in this example is assumed to be incremental,
5000 increments per revolution.

The movement ratio between linear motor and encoder increments is set in
this case to 20mm per 5000 increments.

The following items show step by step which setting have to be done.

General System Please set up the system like for a normal AT system. Select the correct drive
type and set up its parameters. Possibly the command interface selection and
the I/O configuration have to be changed.

Set Value Generation The Run Mode has to be set to Continuous Curve.

Set Value Configura-
tion

The two parameters Min Position and Max Position are used in the cross
winding application to define the two turn around points.

Figure 5-1: Set Value Generation

Figure 5-2: Set Value Configuration
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Encoder Type Under Encoder\Encoder Setup\Type the encoder has to be selected: Incr.
(A B) with ext. Reg.

Encoder Cunfigura-
tion

The decode mode (Encoder\Configuration Incr.\Decode) is to set to 1X
Decode for this application.

Application Mode In this example, the application is cross winding. Thus, Cross Winding is to
be selected under Encoder\Encoder Application\Mode.

Figure 5-3: Encoder Type Selection

Figure 5-4: Encoder Configuration

Figure 5-5: Application Mode
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Winding Configuration Under Encoder\Encoder Application\Winding Config the movement con-
trol of the motor is set up. With the parameters Counts per Stroke the ratio
between motor speed and encoder speed is defined. In this example we set it
to 5000 counts. The FF Reversion parameter influences the motor behavior
at the turn around points, we set it to 32 mm/(m/s). 

Figure 5-6: Winding Configuration
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