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Trademarks and Copyrights

Copyrights

Copyright © 2009-12 Kollmorgen™

Information in this document is subject to change without notice. The software
package described in this document is furnished under a license agreement or non-
disclosure agreement. The software may be used or copied only in accordance with
the terms of those agreements.

This document is the intellectual property of Kollmorgen™ and contains proprietary
and confidential information. The reproduction, modification, translation or disclosure
to third parties of this document (in whole or in part) is strictly prohibited without the
prior written permission of Kollmorgen™.

Trademarks

KAS and AKD are registered trademarks of Kollmorgen™.

SERVOSTAR is a registered trademark of Kollmorgen™.

Kollmorgen™ is part of the Danaher Motion company.

Windows® is a registered trademark of Microsoft Corporation

EnDat is a registered trademark of Dr. Johannes Heidenhain GmbH.

EtherCAT® is registered trademark of Ethercat Technology Group.

PLCopen is an independent association providing efficiency in industrial automation.
INtime® is a registered trademark of TenAsys® Corporation.

Codemeter is a registered trademark of WIBU-Systems AG.

SyCon® is a registered trademark of Hilscher GmbH.

Kollmorgen Automation Suite is based on the work of:

e Qwt project (distributed under the terms of the GNU Lesser General Public License -
see also GPL terms)

e Zlib software library

e Curl software library

e Mongoose software (distributed under the MIT License - see terms)
e JsonCpp software (distributed under the MIT License — see terms)

e U-Boot, a universal boot loader is used by the AKD-PDMM (distributed under the
terms of the GNU General Public License). The U-Boot source files, copyright notice,
and readme are available on the distribution disk that is included with the AKD-
PDMM.

All other product and brand names listed in this document may be trademarks or
registered trademarks of their respective owners.

Disclaimer

The information in this document (Version 2.5 published on 5/7/2012) is believed to
be accurate and reliable at the time of its release. Notwithstanding the foregoing,
Kollmorgen assumes no responsibility for any damage or loss resulting from the use
of this help, and expressly disclaims any liability or damages for loss of data, loss of
use, and property damage of any kind, direct, incidental or consequential, in regard
to or arising out of the performance or form of the materials presented herein or in
any software programs that accompany this document.

All timing diagrams, whether produced by Kollmorgen or included by courtesy of the
PLCopen organization, are provided with accuracy on a best-effort basis with no
warranty, explicit or implied, by Kollmorgen. The user releases Kollmorgen from any
liability arising out of the use of these timing diagrams.
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1 Motion Library

1.1 Motion Library / Pipe Network. ... .. ... ... .. 7
1.2 Motion Library / PLCOPEN. . ... o e 236

This chapter covers the Motion Library (for Pipe Network and PLCopen) in the
function blocks tab of the Library toolbox.

Libraries
Function Blocks | Controls | Properties |

Marne Description

(Al

(Project)

PLC Standard

PLC Advanced
MationPipe Metwork
Motion/FLCopen
Field Bus

System

B - R

KAS function library contains ML function blocks that are used to integrate motion in
a PLC program. ML function blocks can be used in 4 of the IEC 61131-3 languages:
ST, FBD, FFLD and IL.

Regarding SFC programs, ML function blocks (like any other function blocks from the
library) are used as part of a step or transition which are defined with ST, FBD, FFLD
or IL languages.

Kollmorgen™ | May 2012 6
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1.1 Motion Library / Pipe Network

The KAS IDE function library contains ML function blocks that are used to integrate
motion from a Pipe Network in a PLC program. ML Function blocks are of the
following types:

Motion |Prepare the physical motion part: init, reset, start, stop
Pipe Network |Manage the Pipe Network: create/activate

Block | Manage the blocks: create/activate

Pipe Block |Manage each specific Pipe Block: read/write parameters...

Table 1-1: List of Pipe Network FB

1.1.1 Motion Library - State Machine

Mot initialized

Error
Init
Stopped Error Error
Start Stop Error
Running

Figure 1-1: Motion State Machine

The Motion State Machine is driven by the IEC 61131-3 application with the help of
the following function blocks.

Each arrow represents a transition from one State to another one.

MLMotionlnit Initializes the motion library. Must be called before any other Motion BOOL
Library function. Returns TRUE if the function succeeded. BasePeriod
is the duration of one motion cycle in microseconds.

MLMotionStart Starts the motion engine as well as the motion bus driver. From this BOOL
point the Pipe Network is running and all activated pipes are executed
at each cycle. Returns TRUE if the function succeeded.

MLMotionStatus Returns the status of the motion engine 0: Not initialized 1: Running None
2: Stopped 3: Error

MLMotionStop Stops the motion bus driver as well as the execution of the motion BOOL
engine

MLMotionSysTime Prints the system time to the log BOOL

7 Kollmorgen™ | May 2012
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1.1.1.1 MLMotionlnit

Description

Initializes the motion library. Must be called before any other Motion Library function.
Returns TRUE if the function succeeded.

The BasePeriod argument establishes the base cycle time (in microseconds) for
the Motion Engine when running simulations without the EtherCAT Motion Bus.
When the EtherCAT Motion Bus is present, the EtherCAT cycle time overrides the
BasePeriod argument (the cycle time is defined in § "Cycle settings"). The
EtherCAT cycle time then becomes the base cycle time for the Motion Engine.

For Sercos fieldbus, BasePeriod argument can be defined here. In that case,
BasePeriod is the duration of one motion cycle in microseconds.

Parameter
BasePeriod : LREAL (input)

Return Type
BOOL

1.1.1.2 MLMotionStart

Description

Starts the motion engine as well as the motion bus driver. From this point the Pipe
Network is running and all activated pipes are executed at each cycle. Returns TRUE
if the function succeeded.

Return Type
BOOL

1.1.1.3 MLMotionStatus

Description
Returns the status of the motion engine

0: Not initialized
1: Running

2: Stopped

3: Error

Parameter
Status : DINT (output)

Return Type
None

1.1.1.4 MLMotionStop

Kollmorgen™ | May 2012 8
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Description

Stops the motion bus driver as well as the execution of the motion engine. Returns
TRUE if the function succeeded.

MLMotionStart and MLMotionStop can be used only once. Meaning that after the
motion engine is stopped, you need to manually stop your application and restart

it again.
Return Type
BOOL

1.1.1.5 MLMotionSysTime

Description

Prints the system time to the log. Returns always TRUE.

Return Type
BOOL

1.1.2 Motion Library - Pipe Network

MLPipeAct |Activates a pipe | BOOL
MLPipeAddBlock |Adds a Pipe Block to a pipe |BOOL
MLPipeCreate |Creates a new pipe object | None
MLPipeDeact |Deactivates a pipe |BOOL

1.1.2.1 MLPipeAct

Description

Activates a pipe. A Pipe contains an Input Pipe Block (Master, PMP, or Sampler), a
Converter Output Pipe Block, and any Transformation Pipe Block that can be in
between. The figure below shows two Pipes, both with the same Master Input Pipe
Block. The first ends with the first converter, and has a Gear Pipe Block to transform
the input values from the Master. The second pipe ends with the second converter,
and has a CAM Pipe Block to modify the input values from the Master.

Once a Pipe is activated then history on the values in the Pipe's Blocks are saved
and updated each program cycle. A Converter object connected to a destination Axis
object cannot send updated position values unless its Pipe is activated.

9 Kollmorgen™ | May 2012
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S i";* Na B
SEAR COML =
MASTER GEARL _ RV ARIS1
l\ Fipe 1 A
+ + +
S
GEAR
GEARZ ChVZ ARISZ

Fipe 2

Figure 1-2: MLPipeAct

All Pipes in the Pipe Network can be activated at once with the command
PipeNetwork(MLPN_ACTIVATE). This calls automatically generated code with
MLPipeAct commands for each Pipe object. Therefore, in a multi-pipe program
only one command can be used to activate Pipes instead of writing code for each
Pipe separately.

Arguments
Input
PipelD Description ID number of a created Pipe object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Default Description Returns TRUE if the Pipe is activated
(Q)
Data type BOOL
Unit n/a

Return Type
BOOL

Related Functions
MLPipeDeact

MLCNVConnect
PipeNetwork(MLPN_ACTIVATE)
MLPipeAddBlock

Example
Structured Text

//Activate a Pipe

MLPipeAct ( PipeAXIS1l );

Kollmorgen™ | May 2012 10
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Ladder Diagram

MLFipeAct

En o { |

PipesxIS1  HPipelD

Function Block Diagram

MLPipeAct ‘Dane

PipeAXS1 |—PipeD  o——()

1.1.2.2 MLPipeAddBlock

Description

Add a Pipe Block to a pipe. A Pipe contains an Input Pipe Block (Master, PMP, or
Sampler), a Converter Output Pipe Block, and any Transformation Pipe Block that can
be in between.

The figure below shows two Pipes, both with the same Master Input Pipe Block. If a
user were to create the Pipe 1 below without using the Graphical Engine, they would
use the following commands once a Pipe and the Pipe Blocks have been created.

MLPipeAddBlock( PipeAXIS1, MASTER);
MLPipeAddBlock( PipeAXIS1, MyGear);
MLPipeAddBlock( PipeAXIS1, CNV1);

B

MASTER SEAFR
MASTER GEAR1 _
l‘\ Fipe
+ +

\ ;"‘ﬁ?

E‘EF!F:

GEARZ
Fipe 2

Figure 1-3: MLPipeAddBlock
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All Blocks in the Pipe Network are added to a Pipe automatically. Code with
MLPipeAddBlock commands are automatically generated and called in a program
with PipeNetwork(MLPN_CREATE_OBJECTS). Therefore, when using the Pipe
Network graphical engine to create Pipe Blocks the user does not have to
manually add MLPipeAddBlock commands to the Project.

Arguments
Input
PipelD Description ID number of a created Pipe
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default _
BlockID Description ID number of a created Pipe object to add to the selected
Pipe
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default _
Output
Default Description Returns TRUE if the Pipe Block is
added to the Pipe
(Q)
Data type BOOL
Unit n/a

Return Type
BOOL

Related Functions
PipeNetwork(MLPN_CREATE_OBJECTS)

MLPipeAct
MLPipeCreate
MLPipeDeact

Example
Structured Text

//Add a block to a pipe

MLPipeAddBlock( PipeAXIS1l, MyGear );

Kollmorgen™ | May 2012 12
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Ladder Diagram

MLFipesddBlock
En ]
Pipe&xS1  HPipelD
MASTER  >HBlockiD

O

Function Block Diagram

PipeAXIST

FipelD

MASTER

BlockD

MLPipeAddBlock ‘Dore

oA

1.1.2.3 MLPipeCreate

Description

Create a new pipe object. A Pipe contains an Input Pipe Block (Master, PMP, or
Sampler), a Converter Output Pipe Block, and any Transformation Pipe Block that can
be in between. The figure below shows two Pipes, both with the same Master Input

Pipe Block.

Pipes are normally created in the Pipe Network using the graphical engine. Then

you do not have to add MLPipeCreate function blocks to their programs. Pipes are
created graphically, and the code with MLPipeCreate commands are automatically
generated and called in a program with PipeNetwork(MLPN_CREATE_OBJECTS).

Arguments
Input
Name Description
Data type
Range
Unit
Default
Output
ID Description
Data type

Related Functions

Unit
Default

PipeNetwork(MLPN_CREATE_OBJECTS)

MLPipeAddBlock

Kollmorgen™ | May 2012
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MLPipeAct
MLPipeDeact

Example

Structured Text

//Create a new pipe

PipeAXIS1 := MLPipeCreate( 'PipeAXIS1l' );

Ladder Diagram

MLPipeCreate
En aK O—
PipesXIS1' >HName D> PipeAXIS
Function Block Diagram
MLFipeCreate
'PipeAxls1" I—Name 0 Pipefsl=1

1.1.2.4 MLPipeDeact

Description

Deactivates a pipe. A Pipe contains an Input Pipe Block (Master, PMP, or Sampler), a
Converter Output Pipe Block, and any Transformation Pipe Block that can be in
between. The figure below shows two Pipes, both with the same Master Input Pipe
Block. The first ends with the first converter, and has a Gear Pipe Block to transform
the input values from the Master. The second pipe ends with the second converter,
and has a CAM Pipe Block to modify the input values from the Master.

Once a Pipe is activated then history on the values in the Pipe's Blocks are lost and
no longer updated. A Converter object connected to a destination Axis object cannot
send updated position values once its Pipe is deactivated.

&_

MASTER:

-\MATE GEARL

AxISE

GEARZ

Figure 1-4: MLPipeDeact
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All Pipes in the Pipe Network can be deactivated at once with the command
PipeNetwork(MLPN_DEACTIVATE). This calls automatically generated code with
MLPipeDeact commands for each Pipe object. Therefore, in a multi-pipe program
only one command can be used to deactivate Pipes instead of writing code for
each Pipe separately.

Arguments
Input
pipe|D Description ID number of a created Pipe object

Data type DINT

Range [-2147483648, 2147483648]
Unit n/a

Default —

Output

Default Description Returns TRUE if the Pipe is
deactivated
(Q)

Data type BOOL
Unit n/a

Return Type
BOOL

Related Functions
MLPipeAct

MLCNVDisconnect
PipeNetwork(MLPN_DEACTIVATE)
MLPipeAddBlock

Example

Structured Text

//Deactivate a Pipe

MLPipeDeact ( PipeAXIS1l );

Ladder Diagram

MLFipeDeact

O

En 0

PipesxS1  HPipelD

Function Block Diagram

MLPipeDeact ‘Done

PipeAxis1 |_—F'ipg|D_ . _l::z_—{i }—{
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1.1.3 Motion Library - Block

MLBIkCreate Creates a new Pipe Block object None
MLBIkIsReady Checks if a Pipe Block currently has a function running BOOL
MLBIkReadModPos Gets the value of the period of a block in user units None
MLBIkReadOutVal Gets the output value of a selected Pipe Block None
MLBIkWriteModPos Sets the value of the period of a block in user units BOOL

1.1.3.1 MLBIkCreate
Description

Creates a new Pipe Block object. Before a Pipe Block is Initialized the block needs
to be created and assigned an ID number. MLBIkCreate function block is
automatically called if a Block is added to the Pipe Network.

Pipe Blocks are normally created in the Pipe Network using the graphical engine.
Then you do not have to add MLBIkCreate function blocks to their programs.
Blocks are created graphically, and the code with MLBIkCreate commands are
automatically generated and called in a program with Pipe Network(MLPN_
CREATE_OBJECTS).

Arguments
Input
Name Description Desired name for the newly created Pipe Block
Data type String
Range —
Unit n/a
Default —
Type Description Type of Pipe Block to create (ex. MASTER, GEAR,
PHASER, etc.)
Data type String
Range —
Unit n/a
Default —
Output
1D Description Assigned ID number of the created Block
Data type DINT
Unit n/a

Default —

Related Functions
PipeNetwork(MLPN_CREATE_OBJECTS)

MLAXisInit

Kollmorgen™ | May 2012 16
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Example
Structured Text

//Create a new Pipe Block

MyGear := MLBlkCreate( 'MyGear',6 'GEAR' );

Ladder Diagram

MLEBIkCreate
En OK O—
My Gear' >— Marme D My Gear

'GEAR' HTvpe

Function Block Diagram

MLEIkCreate
‘MyGear' MName ] MWy Gear
'GEAR' 1Type

1.1.3.2 MLBIkReadOutVal

Description
Get the output value a selected Pipe Block.

Arguments
Input
ID Description ID number of a created Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Value Description Current output value of the selected Pipe Block
Data type LREAL
Unit n/a

Default —

Related Functions
MLBIkReadModPos

MLBIkCreate

17 Kollmorgen™ | May 2012
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Example
Structured Text

//Save the output of a Gear Pipe Block

BlockOutput := MLBlkReadOutVal( PipeNetwork.MyGear );

Ladder Diagram

MLElkReadOutWVal
En OK O |
Pipehletwork MyGear > |0 Yalue = BlackCutput
Function Block Diagram
HIElkR=adOutVal
FipeMetsork MyGear I—ID Ualue—| ElockOutput

1.1.3.3 MLBIkReadModPos
Description

Get the value of the period of a block in user units. The output value of a block is
reset each time it reaches its period value.

300 MODULO_POSITION

R . —‘/
¥

Y

Figure 1-5: MLBIkReadModPos

Arguments
Input
ID Description ID number of a created Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a

Default —

Kollmorgen™ | May 2012
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Output
ModuloPosition Description Current Period Value for selected Pipe Block
Data type LREAL
Unit User unit

Default —

Related Functions
MLBIkWriteModPos

MLBIkCreate
MLBIkReadOutVal

Example

Structured Text

//Return and save the Period of a Pipe Block

GearPeriod := MLBlkReadModPos( PipeNetwork.MyGear );

Ladder Diagram

HIEBlkReadModPo=
En OK. 9
PipeNetwark MyGear  >—ID ModuloFosition — GearPeriod
Function Block Diagram
. MLElkReadModPo=
PipeMetwaork MyGear I—ID MDdUIDF‘DSitiDn—| GearPeriod

1.1.3.4 MLBIkIsReady

Description
Check if a block is ready. Returns FALSE if the selected Pipe Block has a function
running. Returns TRUE if no function of a specified Pipe Block is running.

Same return value as the .Q output of a specific function itself

Arguments
Input
1D Description ID number of a created Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a

Default —

Kollmorgen™ | May 2012
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Output

Default Description Returns TRUE if no function of a
( Q) specified Pipe Block is running.

Data type BOOL
Unit n/a

Return Type
BOOL

Related Functions
MLBIkReadOutVal

MLBIKReadModPos

Example

Structured Text

//Check if a Pipe Block has a function running

IsReady := MLBlkIsReady( PipeNetwork.MASTER );

Ladder Diagram

MLEIkIsHeady

En o > |

PipeMetwork MASTER >HID

Function Block Diagram

MLEkisReady | Daone

PipeNetwark MASTER D a—_H

1.1.3.5 MLBIkWriteModPos

Description

Set the value of the period of a block in user units. The output value of a block is
reset each time it reaches its period value.

=00 MODULO_POSITION

‘/—
¥

L)
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Figure 1-6: MLBIkReadModPos

Arguments
Input
ID Description ID number of a created Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
iti escription esired new Period Value for selected Pipe Bloc
ModuloPosition Peserrti Desired Period Value f lected Pipe Block
Data type LREAL
Range —
Unit User unit
Default —
Output
Default Description Returns TRUE if the function block
executes
(Q)
Data type BOOL
Unit n/a

Return Type
BOOL

Related Functions
MLBIkReadModPos

MLBIkCreate
MLBIkReadOutVal

Example

Structured Text

//Set the Period of a Pipe Block to 300

MLBlkWriteModPos ( PipeNetwork.MyGear, 300 );

Ladder Diagram

MLElLWritedodPos

En ) O |
PipeMetwork MyGear >0

300 “—MaduloPosition
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Function Block Diagram

HLE1kWritedodPos Done
PipeMetwark MyGear IO Q Q_‘
' 300 haoduloPosition '

1.1.4 Motion Library - Adder

MLAddInit Initializes an Adder Pipe Block with user-defined settings BOOL
MLAddReadOff1 Returns the offset value of the first entry of an Adder block None
MLAddReadOff2 Returns the offset value of the second entry of an Adder block None
MLAddReadRatio1 Returns the ratio value of the first entry of an Adder block None
MLAddReadRatio2 Returns the ratio value of the second entry of an Adder block None
MLAddWritelnput Sets the source of an input of an adder Pipe Block BOOL
MLAddWriteOff1 Sets the offset value of the first entry of the Adder block BOOL
MLAddWriteOff2 Sets the offset value of the second entry of the Adder block BOOL
MLAddWriteRat1 Sets the ratio value of the first entry of the Adder block BOOL
MLAddWriteRat2 Sets the ratio value of the second entry of the Adder block BOOL

1.1.4.1 MLAddInit

Description

Initializes an Adder Pipe Block for use in a PLC Program. Function block is
automatically called if an Adder Block is added to the Pipe Network, with user-
defined settings entered in the Pipe Blocks Properties screen.

The Pipe Block is assigned ratios and offsets for both inputs. After an Adder block is
initialized, the inputs still need to be selected using the MLAddWritelnput function
block or graphically using the Pipe Network.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2

EEHH

MASTER

MASTER. Input1

Input? ADDER.

Figure 1-7: MLAddInit
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Adder objects are normally created in the Pipe Network using the graphical
engine. Then you do not have to add MLAddInit function blocks to their programs.
Parameters are entered directly in pop-up windows, and the code is then
automatically added to the current project.

Arguments
Input
BlockID Description ID number of a created Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Ratio1 Description Sets the Ratio value of the first entry of an Adder object
Data type LREAL
Range —
Unit n/a
Default —
Offset1 Description Sets the Offset value of the first entry of an Adder object
Data type LREAL
Range —_
Unit n/a
Default —
Ratio2 Description Sets the Ratio value of the second entry of an Adder object
Data type LREAL
Range —
Unit n/a
Default —
Offset2 Description Sets the Offset value of the second entry of an Adder object
Data type LREAL
Range —
Unit n/a
Default —
Output
Default Description Retu;‘nsI TI;UE if the Adder Pipe Block
is initialize
(Q
Data type BOOL
Unit n/a

Return Type
BOOL

Related Functions
MLBIkCreate

MLAddWritelnput
MLAddReadOff1
MLAddReadRatio1
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Example
Structured Text

//Create
MyAdder := MLBlkCreate (
MLAddInit ( MyAdder, 1.

Ladder Diagram

0,

'"MyAdder',

0.
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and Initiate a Trigger object

'ADDER' ) ;

0, 1.0, 0.0 );

nMLAddInit
En ) |
MyAdder EBlockD
1 HRatio
0 HOffset]
1 HRatio?
0 HOffset?
Function Block Diagram
R MLAddInit ‘Done
MyAdder BlockiD a—_H
1 Fatiol
1] 1Off=et
1 Hatio?
1 {Cffset?

1.1.4.2 MLAddReadOff1

Description

Returns the offset value of the first entry of an Adder block. Can change the offset
value with MLAddWriteOff1 function block. Offset1 shifts the value of the first input to
the block before its added to the second input.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2
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P .__"-
A g
MASTER SEAR
MASTER. Input1
+ +
\
#
CAM

Inputz

Figure 1-8: MLAddReadOff1

Arguments
Input
BlOCkl D Description
Data type
Range
Unit
Default
Output

Offs et Description
Data type

Unit

Related Functions
MLAddWrite Off1

MLAddReadOff2
MLAddReadRatio1

MLAddWriteRat1

Example

Structured Text

ADDER

&xIa1

ID number of an initiated Adder object

DINT
[-2147483648, 2147483648]
n/a

Returns the offset value of the first entry of an Adder object

LREAL

n/a

//Save the offset value of first entry to the Adder Dblock

AdderOffset := MLAddReadOffl( PipeNetwork.MyAdder );

Ladder Diagram

En

MLAAdR=adOffl

Pipetetwork MyAdder >BlockiD

0K, % |

Offset AdderCffset
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Function Block Diagram

MLAddR=ad0f £1
Piperletwork MyAdder I—Blcn:kID

Offsetd AdderOffset

1.1.4.3 MLAddReadOff2

Description

Returns the offset value of the second entry of an Adder block. Can change the offset
value with MLAddWriteOff2 function block. Offset2 shifts the value of the second input
to the block before its added to the first input.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2
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Figure 1-9: MLAddReadOff2

Arguments

Input

Output

S

CHM

Inpuk2

BlockID

Offset

Related Functions

MLAddWrite Off2
MLAddReadOff1

MLAddReadRatio2

MLAddWriteRat2

ADDER

Description
Data type
Range

Unit
Default

Description

Data type
Unit

A 1B

CORL)

Myl

AB >

[=im] SN

MY ARIS2

ID number of an initiated Adder object
DINT

[-2147483648, 2147483648]
n/a

Returns the offset value of the second entry of an Adder
object

LREAL
n/a
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Example
Structured Text

//Save the offset value of second entry to the Adder Dblock

AdderOffset := MLAddReadOff2( PipeNetwork.MyAdder );

Ladder Diagram

MLAddR=adOf £2
En OK O |
Pipeletwork MyAdder >HBlackiD Cffset = AdderOffset

Function Block Diagram

HLAddReadOf {2
Fiperetwork MyAdder I—BIDCkID Offzet] AdderOffzet

1.1.4.4 MLAddReadRatio1

Description

Returns the ratio value of the first entry of an Adder block. Can change the ratio
value with MLAddWriteRat1 function block. Ratio1 amplifies the value of the first input
to the block before its added to the second input.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2

r-1F|'_=-'-I'EF-: E.EHF:

MASTER. Input1 MYl AxIa1

> “!\ AZIB S
CAM SO

Inputz ADDER Y2 BRI52

Figure 1-10: MLAddReadRatio1

Arguments
Input
Block|D  Descrirtion ID number of an initiated Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a

Default —
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Output
Ratio Description Returns the Ratio value of the first entry of an Adder object
Data type LREAL
Unit n/a

Related Functions
MLAddWriteRat1

MLAddReadRatio2
MLAddReadOff1
MLAddReadOff2

Example

Structured Text

//Save the ratio value of first entry to the Adder block

AdderRatio := MLAddReadRatiol( PipeNetwork.MyAdder );

Ladder Diagram

MLAddReadFatiol
En OK. O I
PipeMetwork MyAdder >~ BlockiD Ratio > AdderRatio
Function Block Diagram
HLAddREeadRatiol
PipeMetwark MyAdder ——ElockiD Ratif—  AdderRatio

1.1.4.5 MLAddReadRatio2

Description

Returns the ratio value of the second entry of an Adder block. Can change the ratio
value with MLAddWriteRat2 function block. Ratio2 amplifies the value of the second
input to the block before its added to the first input.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2
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CAM
Inputz ADDER.
Figure 1-11: MLAddReadRatio2
Arguments
Input
BlockID Description ID number of an initiated Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Ratio Description Returns the Ratio value of the second entry of an Adder
object
Data type LREAL
Unit n/a
Related Functions
MLAddWriteRat2
MLAddReadRatio1
MLAddReadOff1
MLAddReadOff2
Example
Structured Text
//Save the ratio value of second entry to the Adder block
AdderRatio := MLAddReadRatio2( PipeNetwork.MyAdder );
Ladder Diagram
MLAddReadRatio?
En OK (_ I
Piperletwork tyAdder > BlockiD Ratio AdderRatio

Kollmorgen™ | May 2012




KAS Reference Manual - Motion Library | 1 Motion Library

Function Block Diagram

MLAddReadFatio?
PipeMetwork MyAdder ——ElockiD Rato—  AdderRatio

1.1.4.6 MLAddWritelnput

Description

Sets the source of an input of an adder Pipe Block. Function block is automatically
called if an Adder Block is connected to other blocks in the Pipe Network.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2

V!

HMASTER

MASTER. Inputl MYl AxIsl

> 3\ ST
CAM COMHY

Inputz ADDER CMYZE

Figure 1-12: MLAddWritelnput

Adder objects are normally created in the Pipe Network using the graphical
engine. Then you do not have to add MLAddWritelnput function blocks to their
programs. Blocks are connected with lines in the Pipe Network, and the code is
then automatically added to the current project.

Arguments
Input
BlockID Description ID number of an initiated Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
InputID Description Select first or second input to the Adder object
Data type DINT
Range [1, 2]
Unit n/a
Default —
InputBIockID Description ID number of an initiated Pipe Block which is an input
to the Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a

Default —
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Output
Default Description Returns TRUE if the input to the Adder
( Q) object is set
Data type BOOL
Unit n/a
Return Type
BOOL
Related Functions
MLBIkCreate
MLAddInit
MLAddReadOff1
MLAddReadRatio1
Example
Structured Text
//Set the inputs to an Adder object
MLAddWriteInput ( MyAdder, 1, GEAR );
DoneGEAR :=TRUE;
MLAddWriteInput ( MyAdder, 2, CAM );
DoneCAM :=TRUE;
Ladder Diagram
MLAddWriteInput
En & ) I
MyAdder HBlockD
1 “HInputlD
My Gear “HInputBlack
Function Block Diagram
WLAddWriteInput ‘Done
MyAdder ElockiD Q—Q—{
1 InputlD
MyGear InputBElockiD

1.1.4.7 MLAddWriteOff1
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Description

Set the offset value of the first entry of the Adder block. Offset1 shifts the value of the
first input to the block before its added to the second input.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2

P - -
A S
MASTER SEAR
MASTER. Input1
+

I

CAM

Inpukz

Figure 1-13: MLAddWrite Off1

ADDER

MYl

AE .

SOk

Y2

Changes made to the Offset of an Adder block are executed immediately and can
cause an axis position to jump.

Arguments

Input
BlockID

Offset

Output

Return Type
BOOL

Related Functions
MLAddReadOff1

MLAddWrite Off2
MLAddReadRatio1
MLAddWriteRat1

Description
Data type
Range

Unit
Default

Description

Data type
Range
Unit
Default

Default
(Q

ID number of an initiated Adder object

DINT
[-2147483648, 2147483648]
n/a

Desired new value for the Adder Object's Offset1

LREAL

n/a

Description Returns TRUE if the Offset value for
input one is set

Data type BOOL

Unit n/a
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Example
Structured Text

//Change the offset value of first entry to the Adder block to 10

MLAddWriteOffl ( PipeNetwork.MyAdder, 10 );

Ladder Diagram

MLAddVriteOff1
En o {2 |
PipeMetwork MyAdder >BlockiD
10 HOffset
Function Block Diagram
MLAddWriteDf £l ‘Done
PipeMetwork MyAdder —BlockiD @—Q—{
10 Offset

1.1.4.8 MLAddWriteOff2

Description
Set the offset value of the second entry of the Adder block. Offset2 shifts the value of
the second input to the block before its added to the first input.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2

i
MASTER SEAR [wlm] W]

MASTER. Input1 Myl &xI31

SR a5 R
Z:AM [=lw] N [¥]

Inputz ADDER MY ARIS2

Figure 1-14: MLAddWrite Off2
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Changes made to the Offset of an Adder block are executed immediately and can
cause an axis position to jump.

Arguments
Input
BlockID Description ID number of an initiated Adder object

Data type DINT

Range [-2147483648, 2147483648]

Unit n/a

Default —

Offset Description Desired new value for the Adder Object's Offset2

Data type LREAL

Range —

Unit n/a

Default —_
Output

Default Description Returns TRUE if the Offset value for
input two is set
(Q)
Data type BOOL
Unit n/a

Return Type
BOOL
Related Functions
MLAddReadOff2
MLAddWrite Off1
MLAddReadRatio2
MLAddWriteRat2
Example

Structured Text

//Change the offset value of second entry to the Adder block to 10

MLAddWriteOff2 ( PipeNetwork.MyAdder, 10 );

Ladder Diagram

MLAQdWriteOf £2

En £ % |
Pipelletwork. MyAdder >HBlockiD

10 “HOffset
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Function Block Diagram

MLAddWriteOf £2 :DDHE '
PipeMetwork MyAdder ElockiD Q_Q_‘
10 Offset

1.1.4.9 MLAddWriteRat1

Description
Set the ratio value of the first entry of the Adder block. Ratio1 amplifies the value of
the first input to the block before its added to the second input.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2

e
f}' > t_f‘t‘ AIB }“
MASTER SEAR [=lm] o [9)

MASTER: Input1 CHY XIS 1
+ + + +
S jﬂ >
Z:AM

Inputz ADDER CMYE

Figure 1-15: MLAddWriteRat1

Changes made to the Ratio of an Adder block are executed immediately and can
cause an axis position to jump.

Arguments
Input
Block|D  Descrirtion ID number of an initiated Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Ratio Description Desired new value for the Adder Object's Ratio1
Data type LREAL
Range —
Unit n/a
Default —
Output
Default Description Returns TRUE if the Ratio value for
input one is set
(Q)
Data type BOOL
Unit n/a
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Return Type
BOOL

Related Functions
MLAddReadRatio1

MLAddWriteRat2
MLAddReadOff1
MLAddWrite Off1

Example

Structured Text

//Change the ratio value of first entry to the Adder block to 2

MLAddWriteRatl( PipeNetwork.MyAdder, 2 );

Ladder Diagram

HLAAdUriteRatl

En £ % |
Pipetletwork MyAdder > BlockiD

2 Ratio

Function Block Diagram

MLAddWriteRatl :Dune '
Pipereteark MyAdder ElockliD G— }—i
2 Fatio

1.1.4.10 MLAddWriteRat2

Description
Set the ratio value of the second entry of the Adder block. Ratio2 amplifies the value
of the second input to the block before its added to the first input.

Adder Block Output = Ratio1*Input1 + Offset1 + Ratio2*Input2 + Offset2
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Vi N
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CAM
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Figure 1-16: MLAddWriteRat2

Changes made to the Ratio of an Adder block are executed immediately and can
cause an axis position to jump.

Arguments
Input
BlockID Description ID number of an initiated Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Ratio Description Desired new value for the Adder Object's Ratio2
Data type LREAL
Range —
Unit n/a
Default —
Output
Default Description Returns TRUE if the Ratio value for
input two is set
(Q
Data type BOOL
Unit n/a

Return Type
BOOL

Related Functions
MLAddReadRatio2

MLAddWriteRat1
MLAddReadOff2
MLAddWrite Off2

Example
Structured Text

//Change the ratio value of second entry to the Adder block to 2

MLAddWriteRat2 ( PipeNetwork.MyAdder, 2 );
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Ladder Diagram

MHLAAdUriteRat?

En o {2 |

PipeMetwork MyAdder >BlockiD

2 “Ratio

Function Block Diagram

HIAddWriteRat? :DDHE '
PipeMetwork MyAdder ElockliD Q—Q_|
2 Fatio

End of document

1.1.5 Motion Library - Axis

Tip
For usage example about Axis Functions, see page 97

Function sorted by types:

MLAxisPower MLAXxisAbs MLAxisGenPos MLAxisWritePos
MLAXxisAdd MLAXxisPipePos MLAxisReAlign
MLAxisMoveVel MLAxisCmdPos
MLAXxisRel MLAxisReadActPos
MLAXisStop MLAxisFBackPos
MLAXisStatus
MLAxisReadGenStatus
MLAXxisGenlsRdy
MLAxisTimeStamp

Functions sorted in alphabetical order:

MLAxisAbs Performs a move to an absolute position BOOL
MLAXxisAdd Performs an additive move relative for a specified distance from the BOOL
endpoint of the previous move
MLAxisAddress Returns the motion bus address of the axis DINT
MLAXxisAddTq Sets additive torque BOOL
MLAXxisCfgFastin Initializes the Fast Input capability for the axis BOOL
MLAxisCmdPos Returns the reference position of the axis None
MLAXxisCreate Creates a new axis object None
MLAxisFBackPos Returns the feedback position of the axis None
MLAXxisGenEN Enables or disables the internal TMP generator of the axis BOOL
MLAXxisGenlsEN Checks if the internal TMP generator of the axis is enabled BOOL
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MLAXxisGenlsRdy
MLAxisGenPos
MLAxisGenReadAcc
MLAxisGenReadDec
MLAxisGenReadSpd
MLAXxisGenWriteAcc
MLAxisGenWriteDec
MLAXxis GenWriteSpd
MLAXxisInit
MLAXxis|sCnctd
MLAXislsTrigged
MLAxisMoveVel
MLAXxisPipePos
MLAxisPower
MLAxisPowerDOff

MLAxisRatedTq
MLAxisRead2ndFB
MLAxisReadActPos
MLAxisReadFBUnit
MLAxisReadFEUU
MLAxisReadGenStatus
MLAxisReadModPos
MLAxisReadTq
MLAxisReadUUnits
MLAxisReadVel
MLAxisReAlgnRdy

MLAxisReAlign

MLAXxisRel

MLAXxisResetErrors
MLAxisRstFastin
MLAXisStatus
MLAXisStop
MLAxisTimeStamp
MLAxisWriteModPos
MLAxisWritePipPos

MLAxisWritePos
MLAxisWriteUUnits

Checks if an axis is ready

Returns the generator position of the axis

Gets the acceleration of the internal generator of an axis
Gets the deceleration of the internal generator of an axis
Gets the speed of the internal generator of an axis

Sets the acceleration of the internal generator of an axis
Sets the deceleration of the internal generator of an axis
Sets the speed of the internal generator of an axis
Initializes an axis object

Checks if a pipe is currently connected to the axis
Checks if the axis got a trigger event

Jogs at the specified speed

Returns the pipe position of the axis

Powers up the axis. Enables Axis Servo Drive.

Returns the adjustment of position done by the last power on to avoid
bumps

Sets rated motor torque

Read secondary feedback

Returns the actual position of the axis

Gets the feedback units per revolution value of the axis
Read following error in user units

Returns the status of the internal generator of the axis
Get the value period of the axis

Read actual torque

Get the user units per revolution value of the axis
Read actual velocity

Checks if an axis is ready. Returns TRUE if the internal realignment
axis is ready.

Realigns the actual position with the reference position by moving the
axis by the specified delta position

Performs a relative move for a specified distance from the current
position

Clears errors of the specified axis

Resets the Fast Input

Returns the status of the axis

Stop with the specified deceleration
Returns the timestamp of the triggered axis
Sets the value period of the axis

Forces the pipe position internal value. This function is working only
when no pipe is connected.

Sets the logical zero position of an axis

Sets the user units per revolution value of the axis

BOOL
None
None
None
None
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
None
BOOL
None

BOOL
None
None
None
None
DINT
None
None
None
None
BOOL

BOOL

BOOL

BOOL
BOOL
DINT
None
DINT
BOOL
BOOL

BOOL
BOOL

1.1.5.1 MLAXxisAbs

Description

Performs a move to an absolute position. Returns TRUE if the function succeeded.

Arguments
Input

Kollmorgen™ | May 2012
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Position  Description Sets the value of the absolute destination position.
When the Modulo is turned on, see more explanations below.
Data type LREAL
Range —
Unit User unit

Default —

Position with Modulo On

When the Modulo is turned on, the Axis Block moves to the targeted position during
the corresponding period, calculated as follows:

e Ifthe Position inputis between 0 and the Modulo Position, then the Axis Block moves
within the current period (no position rollover).

¢ [fthe Position inputis greater than the Modulo Position, then the Axis Block moves
during one of the next period (positive position rollover).

Position
Setpoint
)
37
XS
.-\(\O

yMODULO_POSITION

time

The Axis Block works similarly for negative positions: if the Position input is less than
zero, then the Axis Block moves during one of the previous period (negative position
rollover).

Forcing the direction of rotation

In some applications, the direction of rotation for the axis is forced in one direction
only. As a consequence, the motor movement goes to the next or previous modulo in
the following situations:

e Ifthe End Position is less than the Start Position and the direction of rotation for the
axis is forced to be clockwise (the red point shows when the modulo position is
reached)
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End
30

Start
B0

(see an example in row#2 of the table below)

¢ [fthe End Position is greater than the Start Position and the direction of rotation for
the axis is forced to be counter clockwise

S

Start
B0

End
200

(see an example in row#4 of the table below)

Examples

Distance Moved
" 2 |
MLAXxisAbs

Direction | Position
Input

60 200 clockwise No 200 140 (i.e. 200 - 60 + 0)

60 30 clockwise Yes 390 330 (i.e. 30 - 60 + 360)

60 30 counter clockwise  No 30 30 (i.e. 30 - 60 - 0)

60 200 counter clockwise  Yes -160 -220  (i.e. 200 - 60 - 360)
With:
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(1) Position Input = End Position ( + Modulo * Direction of rotation)

(2) Relative Distance Moved = End Position - Start Position ( + Modulo * Direction of rotation)

Where:

|Direction of rotation = 1 when clockwise and -1 when anti-clockwise

Output

Default Description Returns true when function
successfully executes
Q)

Data type BOOL
Unit n/a

Related Functions
MLAXxisGenWriteSpd

MLAxisGenWriteDec

MLAXxisGenWriteAcc

Example

Structured Text

MLAxisAbs ( PipeNetwork.Axisl, 2000 ) ;

Ladder Diagram

MLAxISADS
Cutput_True

En Q ()

PipeNetwork AXIS1 >—ID

2000 “>—{Position

Function Block Diagram

MLAxiEADS S T Output_True

PipeNetwork AXIS1 D o Q—|

L
(UL

Po=ition

1.1.5.2 MLAxisAdd

Description

A selected Axis performs a move for a specified distance relative to the endpoint of
the previous move. The DeltaPosition input is signed so that the move can be in the
positive or negative direction, and the Axis moves this distance in user units. The
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travel speed, acceleration, deceleration, and User Units of the move are values
inherited from the selected Axis. The default settings are entered when an Axis is
created and initiated, and can be changed with other MLAxis commands such as
MLAxisGenWriteSpd, MLAxisGenWriteAcc, and MLAxisWriteUUnits.

Arguments
Input
ID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
DeltaPosition Peserirtion Sets the Axis Delta Position to add to the endpoint of
the previous move
Data type LREAL
Range i
Unit User unit
Default —
Output
Default Description Returns true when function
successfully executes, after the motion
(Q) profile is complete
Data type BOOL
Unit n/a
Related Functions
MLAxisGenWriteAcc
MLAXxisGenWriteDec
MLAxisGenWriteSpd
Example
Structured Text
MLAxisAdd (PipeNetwork.Axisl, )
Ladder Diagram
ML AxisAdd
Starthove
| p| T |
1P En Q LA |
PipeMetwark. AXIS1 >—ID
750.0 > DeltaPaosition

You must use a pulse contact to start the FB
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Function Block Diagram

ML AxisAdd " DoneAxisAdd

PipeNetwork AXIS1  ——#ID ap
7500 DeltaFosition

1.1.5.3 MLAXxisAddress

Description

Returns the motion bus address of the axis

Arguments
Input
1D Description ID name of the Axis Block
Data type DINT
Range —
Unit n/a
Default —
Output
OK Description Returns true when function successfully executes
Data type BOOL
Unit n/a
Default Description Returns the motion bus address of the axis
Q)
Data type DINT
Unit n/a
Example

Structured Text

MLAxisAddress ( PipeNetwork.Axisl );

Ladder Diagram

MLAxIsAddress
En OK —

Qutput_True
PipeMetwork AXIS1 >—ID Q O |
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Function Block Diagram

PipeNetwork AXIS1 };‘ID

MLAxizAddress

g Axis1_Address

1.1.5.4 MLAXxisAddTq

Description

Allows the application to set the additive torque value to the drive output (Torque

feed-forward).

This function is only active after the MLAxisRatedTq function has been invoked. Using
the PDO, it also requires IL.KBUSFF value to be set to 1 in the drive.

Arguments

Input

Description

Data type
Range
Unit
Default

Torque Description

Output

Related Functions

MLAxisRatedTq

Example
Structured Text

MLAxisAddTqg(PipeNetwork.Axisl,

Ladder Diagram

Data type
Unit

Default
(Q

Pipe network identifier of the axis block

DINT

n/a

Requested additive torque value in N.m (Newton meter).

LREAL

Rated torque units as used in the drive (i.e. Peak Motor
Current times the Torque factor).

Description Returns true when function
successfully executes

Data type BOOL
Unit n/a

Axisl Torque )

En

PipeMetwark AXIS1  >HID

MLAxisFead g
Ok

Torgue

%

— Axis1 Torgue
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Function Block Diagram

hil @iz ReadTg

PipeMetwork . AHI51

—0

Torque

1.1.5.5 MLAXxisCfgFastin

Description

Pois1_Torque

Configures the Fast Input for the axis by writing the expected settings in the Latch
Control Word. Fast input can be armed on falling or rising edge.

Arguments

Input

Description

AxisID

Data type
Range
Unit
Default

Description

InputID

Data type
Range
Unit
Default

Description

Mode

Data type
Range
Unit
Default

Related Functions
MLAXxisIsTrigged

MLAXxisRstFastin

Example

Structured Text

MLAxisCfgFastIn (

PipeNetwork.Axisl, O,

ID name of the Axis Block
DINT

n/a

ID of the Fastlnput of an axis, O=first , 1=second (ie IN1 and
IN2 on S300)

DINT
[0, 1]
n/a

Configures the Fast Inputs as 0= Disabled, 1=Rising Edge,
2=Falling edge

DINT

[0, 2]

n/a
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Ladder Diagram

MLAxisCfgFastin
Cutput_True
En Q & I
PipeNetwork AXIS1 >—AxisID
0 > InputlD
1 >—{Mode
Function Block Diagram
MLAxisC fgF astin 7 putput_True
PipeNetwork AXIS1 — laxisD ] Q—|
- SRR A ..
1 IMode

See also "Fast inputs" for more details.

1.1.5.6 MLAxisCmdPos

Description

Returns the reference position of the axis.

Arguments
Input
ID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
Output
OK Description Returns true when function successfully executes
Data type BOOL
Unit n/a
Position Description Returns the Axis reference position
Data type LREAL
Unit User unit

Related Functions
MLAxisReadActPos

MLAXxisFBackPos
MLAxisGenPos
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MLAXxisPipePos
MLAXxisWritePipPos

Previous Function Name
MLAxisRefPos

Example

Structured Text

MLAxisCmdPos (PipeNetwork.Axisl )

Ladder Diagram

MLAxIsCmdPos
Cutput_True
En oK O |
PipeMetwork AXIST >—ID Position —  Axis1_Reference_Paosition

Function Block Diagram

S ML&xizCmdPos .
PipeMetwork AXIS1 I Po=ition I Axiz1_Reference_Position

1.1.5.7 MLAXxisCreate

Description
Creates a new axis object. Returns the ID of the newly created axis object or 0 if the
function failed

Arguments
Input
Name Description Name of the created Axis
Data type STRING
Range —
Unit n/a
Default —
DriverName Description Is the Motion bus driver name, EtherCAT or Simulated
Data type STRING
Range —
Unit n/a
Default —_
Address  Description Axis motion bus address
Data type DINT
Range —
Unit n/a

Default —
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1D Description ID name of the Axis Block
Data type DINT
Range —
Unit n/a
Default —
Output
OK Description Returns true when function successfully executes
Data type BOOL
Unit n/a
Example
Structured Text
MLAxisCreate( 'AXIS1l', 'MSBusDriver', 1001);
Ladder Diagram
MLAxisCreate
Cutput_True
T |
En 8] i |
A5 —Mame D PipeMetwork AXIS1
SercosDriver S Drivertame
1001 S Address

Function Block Diagram

il &z Create
Pz _ " IName opb—— " FipeHetwark AR5
Sercos Driver DriverMame oo T
1001 _ " leddress

1.1.5.8 MLAXxisFBackPos

Description

Returns the Feedback Position of the axis
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Arguments
Input
ID Description ID name of the Axis Block
Data type DINT
Range —
Unit n/a
Default —
Output
OK Description Returns true when function successfully executes
Data type BOOL
Unit n/a
Position Description Returns the Feedback Position of the axis
Data type LREAL
Unit User unit
Related Functions
MLAxisReadActPos
MLAxisGenPos
MLAXxisPipePos
MLAxisCmdPos
MLAXxisWritePipPos
Example
Structured Text
Axisl Position := MLAxisFBackPos( PipeNetwork.Axisl )
Ladder Diagram
MLAxisFBackPos
Output_True
T |
En OK Lt |
PipeNetwork. AXIS1 >—ID Position — Axis1_Paosition

Function Block Diagram

T
PipeNetwork AXIS1 1D Po=ition I Axiz1_Position

1.1.5.9 MLAXxisGenEN
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Description

Enables or disables the internal TMP generator of the axis.

Arguments
Input
ID Description ID Name of the Axis block

Data type DINT

Range —

Unit n/a

Default i

Enable Description Boolean switch to activate the generator

Data type BOOL

Range 0, 1

Unit n/a

Default —
Output

Default Description Returns true when function
successfully executes
(Q)
Data type BOOL
Unit n/a
Related Functions
MLAXxisGenIsEN
Example
Structured Text
MLAx1sGenEN( PipeNetwork.Axisl, true) ;
Ladder Diagram
MLAxIsGenEM
Qutput_True
Pt |
En Q Ly |
PipeMetwork AXIS1 >—ID
1 “>—Enable
Function Block Diagram
MLAxisGenEN 77 putput_True
PipeNetwork AXIST I a Q—|
1 Enakble
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1.1.5.10 MLAXxisGenReadAcc

Description

Get the acceleration of the internal generator of an axis.

Arguments
Input
AxisID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
Output
OK Description Returns true when function successfully executes
Data type BOOL
Unit n/a
Acceleration DPescription Returns Axis Acceleration value
Data type LREAL
Unit User unit/sec?

Related Functions
MLAxisGenReadDec

MLAxisGenReadSpd

Example

Structured Text

Axisl Acceleration := MLAxisGenReadAcc( PipeNetwork.Axisl );

Ladder Diagram

MLAxisGenReadAcc
Cutput_True
En OK O |
PipeMetwork_AXIS1 S AxisID Acceleration |— Axdis1_Acceleration
Function Block Diagram
S MLAxisGenReadAcc
PipeNetwork AXIST  ——————JaxisiD Acceleration——————————f Axis1_Acceleration

1.1.5.11 MLAXxisGenReadDec
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Description

Get the Deceleration of the internal generator of an axis.

Arguments
Input
AxisID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default _
Output
OK Description
Data type BOOL
Unit n/a
Deceleration Descrrtion Returns Axis Deceleration value
Data type LREAL
Unit User unit/sec?

Related Functions
MLAxisGenReadAcc

MLAxisGenReadSpd

Example

Structured Text

Axisl Deceleration := MLAxisGenReadDec( PipeNetwork.Axisl

Ladder Diagram

)i

MLAxIsGenReadDec
Cutput_True
En OK > |
PipeMetwork_ AXIS1 > AxisID Deceleration — Axis1_Deceleration
Function Block Diagram
S MLAxisGenReadDec

PipeNetwork AXIS1 ———axisn Deceleration

1.1.5.12 MLAXxisGenReadSpd

Description

Get the speed of the internal generator of an axis.
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Arguments
Input
AxisID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default _
Output
OK Description
Data type BOOL
Unit n/a
Speed Description Returns Axis Speed value
Data type LREAL
Unit User unit/sec

Related Functions
MLAxisGenReadDec

MLAxisGenReadAcc

Example
Structured Text

Axisl Speed := MLAxisGenReadSpd( PipeNetwork.Axisl )

Ladder Diagram

MLAxIsGenReadSpd
Qutput_True
En OK @ I
PipeMetwork AXIS1 > AxisID Speed — Axis1_Speed
Function Block Diagram
S MLAxisGenReadSpd
PipeNetwork AXIS1 s Speeg—— | Axis1_Speed [

1.1.5.13 MLAXxisGenlsEN

Description
Check if the internal TMP generator of the axis is enable. Returns TRUE if the
internal generator is enabled.
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Arguments
Input
ID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
Output
Default Description Returns true when function
successfully executes
Q)
Data type BOOL
Unit n/a
Related Functions
MLAxisGenlsRdy
Example
Structured Text
MLAx1sGenIsEN (PipeNetwork.Axisl )
Ladder Diagram
MLAxIsGenlsEN
Cutput_True
Tl
En Q -,
PipeNetwork AXIS1 >—ID

Function Block Diagram

e T —— o 'Dutp-ut_TrIJE
PipeNetwork AXIS1 o 9 Q—i

1.1.5.14 MLAXxisGenlsRdy

Description

Check if an axis is ready. Returns TRUE if the internal generator axis is ready.

Arguments
Input
| D Description
Data type
Range
Unit

Default
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Output

Related Functions

MLAXxisGenlIsEN
MLAXxisStatus

Example

Structured Text

MLAxisGenIsRdy (PipeNetwork.Axisl );

Ladder Diagram

Pipelletwork_ AXIS1

>_

Default Description Returns true when function
successfully executes
(Q)
Data type BOOL
Unit n/a
MLAxisGenlsRdy
Qutput_True
En O |
1D

Function Block Diagram

Y MLAxisGenlzRdy
PipeNetwork AXIS1 D o

' Cutput_True

1.1.5.15 MLAXxisGenPos

Description

~H

Returns the generator position of the axis Returns TRUE if the internal generator axis

is ready.

Arguments

Input

Description

Data type DINT
Range —
Unit n/a

Default

ID Name of the Axis block
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Output
Default Description Returns true when function
successfully executes
(Q)
Data type BOOL
Unit n/a
Position  Pescrirtion Returns Axis generator position value
Data type LREAL
Unit User unit
Related Functions
MLAxisReadActPos
MLAXxisFBackPos
MLAXxisPipePos
MLAxisCmdPos
MLAXxisWritePipPos
Example
Structured Text
Axisl Generator_ Position := MLAxisGenPos (PipeNetwork.Axisl ) ;
Ladder Diagram
MLAxisGenPos
Cutput_True
En OK » I
PipeMetwork AXIS1 >—ID Position — Axis1_Generator_Position

Function Block Diagram

TR
PipeNetwork.AXIS51 10 Pasition I Axiz1_Generator_Position

1.1.5.16 MLAXxisGenWriteAcc

Description
Set the acceleration of the internal generator of an axis Returns TRUE if the internal
generator axis is ready.
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Arguments
Input
AxisID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default _
Acceleration DPescription Sets the generator Acceleration value
Data type LREAL
Range —
Unit User unit/sec?
Default —
Output
Default Description Returns true when function
successfully executes
(Q)
Data type BOOL
Unit n/a

Related Functions
MLAxisGenWriteDec

MLAXxisGenWriteSpd

Example

Structured Text

MLAxisGenWriteAcc (PipeNetwork.Axisl, 100000 )

Ladder Diagram

MLAxIsGen\Writedcc
Cutput_True
En Q O |
PipeNetwork AXIS1 > AxisID
100000 “—Acceleration
Function Block Diagram
MLAxizGenWritedco S Output_True '
PipeNetwork AXIS1 A xisID a Q—|
0000 \Lcceleration

Kollmorgen™ | May 2012 58




KAS Reference Manual - Motion Library | 1 Motion
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1.1.5.17 MLAXxisGenWriteDec

Description

Set the Deceleration of the internal generator of an axis Returns TRUE if the internal

generator axis is ready.

Arguments
Input
AxisI|D Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
Deceleration DPescrirtion Sets the generator Deceleration value
Data type LREAL
Range —
Unit User unit/sec?
Default —
Output
Default Description Returns true when function
successfully executes
(Q)
Data type BOOL
Unit n/a
Related Functions
MLAXxisGenWriteAcc
MLAXxisGenWriteSpd
Example
Structured Text
MLAxisGenWriteDec (PipeNetwork.Axisl, 100000 ) ;
Ladder Diagram
MLAxIsGenWriteDec
Qutput_True
T
En o LA
PipeMetwork AXIS1 S AxisID
100000 »—Deceleration
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Function Block Diagram

MLAxIzGenWriteDec S -Dutput_True'
PipeNetwork AXIST A xisID a Q—|

ML

00000 Deceleration

1.1.5.18 MLAXxisGenWriteSpd

Description

Set the speed of the internal generator of an axis. Returns TRUE if the function

succeeded.
Arguments
Input
AxisI|D Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
Speed Description Sets the generator Speed value
Data type LREAL
Range —
Unit User unit
Default —
Output
Default Description Returns true when function
successfully executes
(Q)
Data type BOOL
Unit n/a

Related Functions
MLAxisGenWriteAcc

MLAxisGenWriteDec

Example

Structured Text

MLAxisGenWriteSpd (PipeNetwork.Axisl, 500 ) ;
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Ladder Diagram

Output_True

£y
g ]

MLAxIsGenWriteSpd
En Q
PipeNetwork AXIS1 > AxisID
500 > Speed
Function Block Diagram
MLAXIzGenWriteSpd
PipeNetwork. AXI51 izl
S0 Speed

' Qutput_True '

(A

1.1.5.19 MLAXisInit

Description

Initializes an axis object. Returns TRUE if the function succeeded

Arguments
Input

Kollmorgen™ | May 2012

AxisID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a

Default —

ModuloPosition  Pescrption

Data type
Range
Unit
Default

UserUnitPerTurn  Descrption

Data type
Range
Unit

Default

FeedbackUnitPerTurn Descrption
Data type

Range
Unit
Default

Value of the period of a cyclic system expressed in
user units. The parameter is defined to correctly
manage the periodicity (modulo) of the input values

LREAL

User unit

Define the unit which is equivalent to one
revolution of the physical motor

LREAL

n/a

DINT

n/a
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Speed Description Sets the Axis Speed
Data type LREAL
Range —
Unit User unit
Default —
Acceleration Description Sets the Axis Acceleration value
Data type LREAL
Range —
Unit User unit/sec?
Default —
Deceleration Description Sets the Axis Deceleration value
Data type LREAL
Range —
Unit User unit/sec?
Default —
InitialPosition Description Initial position value expressed in user logical units.

Used only at the pipe activation to initialize the position
starting point

Data type LREAL
Range —
Unit User unit
Default —
Modulo Description Define the mode which can be Modulo (True) or not (False)
Data type BOOL
Range 0, 1
Unit n/a
Default —
Output
Default Description Returns true when function
successfully executes
(Q
Data type BOOL
Unit n/a
Example

Structured Text

MLAxisInit( PipeNetwork.Axisl, 360.0, 360.0, SHL(1,20), 1000.0,
10000.0, 10000.0, 0.0, true ) ;
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Ladder Diagram

MLAxisInit
Qutput_True
En Q I
PipeNatwark AXIS1 > AxislD
360 “—ModuloPosition
360 >—UserUnitPerTurn
shi{1,20) “—FeedbackUnitPerTurn
500 »—Speed
100000 >—Acceleration
100000 >— Deceleration
0 “>—InitialPosition
0 “>—Modulo
Function Block Diagram
- MLAxisinit " Output_True
PipeNetwork AXIST _ " laxieD G;Q{ '
360 — ModuloPosition -
360 UzerUnitPerTurn
shl(1,20) — FeedbackUnitPerTurn
500  epeed
00000 — lacceleration
00000 — Deceleration
0 [ InitialPosition
0 — Modulo

1.1.5.20 MLAXxislsCnctd

Description

Check if a pipe is currently connected to the axis. Returns TRUE if a pipe is
connected.
Arguments
Input
ID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
Output
Default Description Returns true when function
successfully executes
Q)
Data type BOOL
Unit n/a
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Example

Structured Text

MLAxisIsCnctd(PipeNetwork.Axisl )

Ladder Diagram

MLAxIsIsCnctd
Cutput_True

En ] @ |

PipeNetwork AXIS1 >—ID

Function Block Diagram

T MLAxiskzCnetd ~ Output True
Pipehetw ork AXIST D G A

1.1.5.21 MLAXislIsTrigged

Description
Checks if the axis got a trigger event. Returns TRUE if the Fast Input event has been
triggered and not yet been reset. MLAxisCfgFastin

Arguments
Input
ID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
InputID Description ID of the triggered Fast input of an axis, O=first , 1=second
(ie IN1 and IN2 on S300)
Data type DINT
Range —_
Unit n/a
Default —
edge Description Configures the Inputs as 0= Disabled, 1=Rising Edge,
2=Falling edge
Data type DINT
Range —
Unit n/a

Default —
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Output
Default Description Returns true when function
successfully executes
(Q)
Data type BOOL
Unit n/a
Related Functions
MLAXxisRstFastin
Example
Structured Text
MLAxisIsTrigged (PipeNetwork.Axisl, 0,1 ) ;
Ladder Diagram
MLAxIsIsTrigged
Cutput_True
En Q ) |
PipeNetwork AXIS1 >—ID
0 S>—inputlD
1 >—edge
Function Block Diagram
MLAxizlTrigged 77 Qutput_True
PipeNetwork AXIS1 D o Q—|
0 - inputiD
1 edge

1.1.5.22 MLAXxisMoveVel

Description
Jog at the specified speed. Returns TRUE if the function succeeded

Arguments
Input
1D Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a

Default —
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Output

Speed Description Sets the Axis Speed
Data type LREAL
Range —
Unit User unit/sec

Related Functions

MLAxisGenWriteSpd

MLAxisGenWriteDec

MLAXxisGenWriteAcc

Default —

Default Description
(Q)
Data type
Unit

Previous Function Name

MLAXxisRun

Example
Structured Text

MLAxisMoveVel (PipeNetwork.Axisl, 500 ) ;

Ladder Diagram

PipeMetwork AXIS1

500

>_
>_

MLAxIsMove\Vel

Returns true when function
successfully executes, after the motion
has reached jog speed

BOOL
n/a

Cutput_True

En .

Speed

Function Block Diagram

PipeNetwork AX151

Cii

Oy
oy |

MLAxIzMovevel
D (o}

AN

Speed

1.1.5.23 MLAXxisPipePos

Description

Returns the pipe position of the axis.

0 utput_True
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Returns true when function successfully executes

Cutput_True
P

Arguments
Input
ID Description ID Name of the Axis block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
OK Description
Data type BOOL
Unit n/a
POSition Description
Data type LREAL
Range —
Unit User unit
Related Functions
MLAxisReadActPos
MLAXxisFBackPos
MLAXxisGenPos
MLAxisCmdPos
MLAXxisWritePipPos
Example
Structured Text
Axisl Pipe Position := MLAxisPipePos (PipeNetwork.Axisl ) ;
Ladder Diagram
MLAxisPipeFos
En QK
PipeNetwork AXIS1 >—ID Position

Function Block Diagram

S S MLAxisPipePos
PipeNetwork AXIS1 I Poaition

o

Axis1 Pipe Position

1.1.5.24 MLAXxisPower
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Description

Powers up or down the axis. Enable or disabled Axis Servo Drive.

When the axis is powered up, the ReferencePosition is modified to equal the
ActualPosition. For that, KAS updates the GeneratorPosition.

Arguments
Input

On

Output

Related Functions
MLAXxisPowerD Off

Previous Function Name

MLAxisPowerOn
MLAXxisPowerOff

Example

Structured Text

MLAxisPower ( PipeNetwork.Axisl,

Description
Data type
Range

Unit
Default

Description

Data type
Range
Unit
Default

Default
(Q

ID Name of the Axis block
DINT

n/a

Flag to power up (True) or down (False) the Axis

BOOL

0, 1

n/a

Description Returns true when function
successfully executes

Data type BOOL

Unit n/a

PowerUp (*BOOL*)) ;
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Ladder Diagram

PowerCN StateChanged
| p| L |
150 p— 1
PowerCON
I ml
{ Ny

B Metwork #2

MLAx sPower
StateChanged Axis1PonOK

| | En Q { |

PipeNetwork AXIST 1D
PowerON
|| on

Function Block Diagram

MLAxizPower T 'Dutput_True

PipeNetwork AXIST I o— Q—|
Power_0OnOff on

1.1.5.25 MLAXxisPowerD Off

Description
Returns the adjustment of position done by the last power on to avoid bumps

Arguments
Input
ID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
Output
Default Description Returns true when function
successfully executes
(Q
Data type BOOL
Unit n/a
PowerONDeltaOffset  Peserietion TBD
Data type LREAL
Unit User unit

Related Functions
MLAxisPower
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Example
Structured Text

Axisl_Power_On_Delta Offset := MLAxisPowerDOff (PipeNetwork.Axisl ) ;

Ladder Diagram

MLAxisPowerDOff
Qutput_True
En OK |
PipeNetwork.AXIS1 >—ID PowerONDeltaOffset —> Axis1_Power_On_Delta_Offset
Function Block Diagram
. — o
PipellstworkAXIS1 [ —— 10 PowerONDetaOffsel— | Axis1_Power_On_Defta_Offset

1.1.5.26 MLAXxisRatedTq

Description
Allows conversion of drive torque values from rated torque units (1000=rated torque)
to N.m (Newton meter).

Arguments
Input
ID Description Pipe network identifier of the axis block
Data type DINT
Range —
Unit n/a
Default —
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Torque Description Actual torque applied by the drive associated to the axis
Rated torque = Peak Motor Current * Torque factor =
MOTOR.IPEAK * MOTOR.KT

About SDO

MOTOR.IPEAK is obtained by SDO parameter: index 358Fh
(sub-index 0)

MOTOR.KT is obtained by SDO parameter: index 3593h (sub-
index 0)

For more details, refer to:
- Communication SDOs
- Manufacturer specific SDOs

- Profile specific SDOs

The actual units of MOTOR.IPEAK and MOTOR.KT are
1/1000 of the actual values if obtained by SDO. So the
formula, if using the SDO values, is:

Rated Torque = Torque = (SDO(MOTOR.IPEAK)/1000) *
(SDO(MOTOR.KT)/1000)

Data type LREAL
Unit N.m (Newton meter)
Output
Default Description Returns true when function
successfully executes
(Q
Data type BOOL
Unit n/a

Related Functions
MLAxisReadTq

Example
Structured Text

MLAxisRatedTq(PipeNetwork.Axisl, Axisl Torque ) ;

Ladder Diagram

MLAxisFeadTq

En Ok =

FipeMetwork. 2251 >—ID Torque — Axis1 Torgue

Function Block Diagram

hilLfwizReadTq

Pipe Metwork Ax151 o Torquel — — | Fiz1_Torque
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1.1.5.27 MLAXxisRead2ndFB

Description
Return the position given by the secondary feedback device of the drive mapped to
the specified axis.

Arguments
Input
1D Description Pipe network identifier of the axis block
Data type DINT
Range —
Unit n/a
Default —_
Output
Position  Pescrirtion Position value returned by the secondary feedback
Data type LREAL
Unit User unit

Related Functions
MLAxisReadActPos

Example

Structured Text

Axisl Position := MLAxisRead2ndFB ( PipeNetwork.Axisl )

Ladder Diagram

MLAxIsReadZndFB
Cutput_True
En ]34 ) |
PipeMetwork AXIS1 >—ID Position — Asxis Position
Function Block Diagram
MLAxizRead2nodFB

Pipehletwork AXIS1 —p Positionf— Axis1_Posttion

1.1.5.28 MLAXxisReadActPos
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Description

Returns the Actual Position of the axis

Arguments
Input
1D Description ID name of the Axis Block

Data type DINT

Range —

Unit n/a

Default i
Output

Default Description Returns true when function
successfully executes
Q)
Data type BOOL
Unit n/a
Position  Pescrirtion Returns the absolute position of the axis

Data type LREAL

Unit User unit
Related Functions
MLAXxisFBackPos
MLAXxisGenPos
MLAXxisPipePos
MLAxisCmdPos
MLAXxisWritePipPos
Previous Function Name
MLAXxisActualPos
Example
Structured Text
Axisl Position := MLAxisReadActPos( PipeNetwork.Axisl )
Ladder Diagram

MLAxIsReadActPos
Cutput_True
En OK @ |
PipeNetwork AXIS1 >—ID Position — Axis1_Position
Function Block Diagram
MLAxIsReadActPos
PipelMetwork AXIS1 I D Fosition Axis1_Position
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1.1.5.29 MLAXxisReadFBUnit

Description

Get the feedback units per revolution value of the axis

Arguments
Input
AxisI|D Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
Output
OK Description Returns true when function successfully executes
Data type BOOL
Unit n/a
FBUnitsPerRey Descrirtion Returns the Axis Feedback Units per revolution
Data type LREAL
Unit n/a
Example
Structured Text
Axisl Feedback Units := MLAxisReadFBUnit (PipeNetwork.Axisl )
Ladder Diagram
MLAxisReadFBUnit
Cutput_True
En OK @ |
PipeMetwork AXIS1 > AxisID JUnitsPerRev—  Axis1_Feedback_Units

Function Block Diagram

MLAxizReadFBUnit
PipeMNetwork. AXIS1 Iifa}:islﬂ FBUnitzPerRey I Axiz1_Feedback_Unitz

1.1.5.30 MLAXxisReadFEUU
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Description

Return the difference between the reference
drive mapped to the specified axis

position and the actual position of the

Arguments
Input
ID Description Pipe network identifier of the axis block
Data type DINT
Range —
Unit n/a
Default —
Output
Error Description Difference between the reference position and the actual
position of the drive associated to the axis
Data type LREAL
Unit User unit
Related Functions
MLAxisReadActPos
ECATGetStatus
Example
Structured Text
Axisl Error := MLAxisReadFEUU(PipeNetwork.Axisl )

Ladder Diagram

MLAxIsReadFELUU

En

Ok =

Pipefetwork AX]51 >0 Error — Axiz1 Error

Function Block Diagram

PipeMetwork AXIS1  —— 'Jm

mMLAxisReadFELIL
Errar

Axis1 _Errar

1.1.5.31 MLAXxisReadGenStatus

Description

Returns the status of the internal generator of the axis.

0:RUN mode (acceleration)
1:RUNNING or STOPPED
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2:MOVE: Changing move destination
3:MOVE: Changing move destination
4:MOVE: Acceleration

5:MOVE: Constant speed (travel speed)
6:MOVE: Deceleration

7: MOVE: Single step (micro movement)

' Output_Tr

Arguments
Input
ID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
Output
OK Description Returns true when function successfully executes
Data type BOOL
Unit n/a
Default Description Returns true when function
successfully executes
Q)
Data type BOOL
Unit n/a
Related Functions
MLAxisGenlIsRdy
MLAXxisStatus
Previous Function Name
MLAXxisGenStatus
Example
Structured Text
MLAxisReadGenStatus (PipeNetwork.Axisl
Ladder Diagram
MLAxisReadGenStatus
Cutput_True
T
En (8] it
Cutput_True
PipeNetwork AXIS1 >—ID Q @
Function Block Diagram
MLAxIsReadGenstatus
|  PipeNetwork AXIS1T |————D Q

A
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1.1.5.32 MLAXxisReadModPos

Description

Get the value period of the axis.

Arguments
Input
AxisI|D Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
Output
OK Description Returns true when function successfully executes
Data type BOOL
Unit n/a
ModuloPosition Peseription Returns the Axis Value Period
Data type LREAL
Unit User unit
Example
Structured Text
Axisl Value Period := MLAxisReadModPos (PipeNetwork.Axisl )
Ladder Diagram
MLAxisReadModFos
Cutput_True
P
En Ok LA
PipeMNetwork AXIS1 — AxislD ModuloPosition — Axis1 Value Period

Function Block Diagram

PipeNetwork AXIS1 ———axisiD ModuloPosition

MLAxizReadModPos

1.1.5.33 MLAXxisReadTq

Description

Axiz1_Value Period

Return the actual torque applied by the drive which is mapped to the specified axis.
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Arguments
Input
1D Description Pipe network identifier of the axis block
Data type DINT
Range —
Unit n/a
Default —
Output
Torque Description Actual torque applied by the drive associated to the axis in

N.m (Newton meter)

If you have not previously invoked the MLAxisRatedTq
function, the Output value is 1/1000 rated motor torque
(1000.0 = rated torque)

Data type LREAL
Unit N.m (Newton meter)
Related Functions
MLAXxisRatedTq
MLAxisReadActPos
MLAxisReadVel
Example
Structured Text
Axisl Torque := MLAxisReadTq(PipeNetwork.Axisl ) ;
Ladder Diagram
MLAxisFead g
En OK >
PipeMetwork Ax]51 >HID Torgue > Axig1_Torgue
Function Block Diagram
hil @iz ReadTg
Pipe Metwork Ax151 —— o Torque[— = Fiz1_Torque

1.1.5.34 MLAXxisReadUUnits

Description

Get the User units per revolution value of the axis
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Arguments
Input
AxisID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
Output
OK Description Returns true when function successfully executes
Data type BOOL
Unit n/a
UserUnitsPerRev Description Returns the Axis User Units per revolution
Data type LREAL
Unit n/a
Example
Structured Text
Axisl User Units := MLAxisReadUUnits (PipeNetwork.Axisl )
Ladder Diagram
MLAxIsReadUUnits
Cutput_True
En oK . |
PipeMetwork_AXIS1 > AxisID rUnitsPerRev Axis1_User_Units
Function Block Diagram
S MLAxisReadUUnits
PipeNetwork AXIS1 ————Jaxi=sD UserlinitePerRey | Axiz1_Uszer_Unitz

1.1.5.35 MLAXxisReadVel

Description

Return the actual velocity of the axis as calculated internally by the drive mapped to
it, based on the data provided by the feedback device of the drive.
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Arguments
Input
1D Description Pipe network identifier of the axis block
Data type DINT
Range —
Unit n/a
Default —
Output
Velocity Description Actual velocity returned by the drive associated to the axis
Data type LREAL
Unit User unit/sec

Related Functions
MLAxisReadActPos

MLAXxisReadTq

Example
Structured Text

Axisl Velocity := MLAxisReadVel (PipeNetwork.Axisl )

Ladder Diagram

MLAx =R eadyvel

En QK

PipeMetwork AX]S1 1D YWelocity Axis1 Welocity

Function Block Diagram

hiL iz Readtel

Pipe Metwark Ax151 — o R ) — Pz 1_alocity

1.1.5.36 MLAXxisReAlgnRdy

Description

Check if an axis is ready. Returns TRUE if the internal realignment axis is ready.
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Arguments
Input

Output

Related Functions

MLAxisReAlign

Example

Structured Text

MLAxisReAlgnRdy (PipeNetwork.Axisl )

Ladder Diagram

PipeMetwork AXIS1

>_

Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
Default Description Returns true when function
successfully executes
(Q
Data type BOOL
Unit n/a
MLAxIsReAlgnRdy
Qutput_True
En Q (>
D

Function Block Diagram

S T TS e
PipeNetwork AXIS1 ID ol Q—|

1.1.5.37 MLAXxisReAlign

Description

When stopping the drive a motion profile is applied to decelerate. During the
deceleration, the Reference position changes. Calling MLAxisReAlign realigns the
actual position with the reference position by moving the axis by the specified delta
position, which is typically calculated by the application code. After a MLAXxisStop is
executed, a MLAxisReAlign is required for the Pipe Position to be used again.

The function returns TRUE if it succeeds.
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The realign function do not work properly if the MLAXxisStop function is

continuously executed via its Start input

Arguments
Input

Acceleration

Deceleration

Speed

DeltaPos

Output

Related Functions
MLAxisReAlgnRdy

Example
Structured Text

MLAxisReAlign (PipeNetwork.Axisl,

Description
Data type
Range

Unit
Default

Description
Data type
Range

Unit
Default

Description
Data type
Range

Unit
Default

Description
Data type
Range

Unit

Default

Description

Data type
Range
Unit

Default

Default
Q)

100000,

ID Name of the Axis block
DINT

n/a

Sets the Realign Acceleration

LREAL

User unit/sec?

Sets the Realign Deceleration rate

LREAL

User unit/sec?

Sets the Axis Speed
LREAL

User unit/sec

Sets the Axis Delta Position, or the relative distance to be

moved

LREAL

User unit

Description Returns true when function
successfully executes

Data type BOOL

Unit n/a

100000, 500, 20 )
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Ladder Diagram

MLAxiIsReAlign
Cutput_True
En 8] > |
PipeNetwork AXIS1 >—ID
100000 “—Acceleration
100000 >—Deceleration
500 > Speed
20 > DeltaPos
Function Block Diagram
MLAxizReAlign 7 Output_True
PipeNetwork AXIST D a Q—|
00000 & coeleration
00000 Deceleration
00 Speed
20 DettaPoz

1.1.5.38 MLAXxisRel

Description

A selected Axis performs a move for a specified distance relative to the current
position. The DeltaPosition input is signed so that the move can be in the positive or
negative direction, and the Axis moves this distance in user units. The travel speed,
acceleration, deceleration, and User Units of the move are values inherited from the
selected Axis. The default settings are entered when an Axis is created and initiated,
and can be changed with other MLAxis commands such as MLAxisGenWriteSpd,
MLAxisGenWriteAcc, and MLAxisWriteUUnits.

Arguments
Input
ID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
DeltaPosition Descrirtion Sets the Axis Delta Position, or the relative distance to
be moved
Data type LREAL
Range —
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Output

Related Functions

MLAxisGenWriteAcc

MLAxisGenWriteDec
MLAXxisGenWriteSpd

Example

Structured Text

Unit User unit
Default —

Default Description
(Q
Data type
Unit

MLAxisRel (PipeNetwork.Axisl, 2500 )

Ladder Diagram

StartMove
Pl

FipeMetwork AXIS1

2600 b

En

1D

DeltaFositio

MLAxI=Rel

Output_True
Pl

Returns true when function
successfully executes, after the motion
profile is complete

BOOL

n/a

You must use a pulse contact to start the FB

Function Block Diagram

PipeNetwork AXIS1

SE L

MLAxizRel

py |

' Cutput_True

I 8]

LU

DetaPoszition

1.1.5.39 MLAXxisResetErrors

Description

Clears errors of the specified axis

~H
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Arguments
Input
ID Description ID name of the Axis Block

Data type DINT

Range —

Unit n/a

Default —
Output

Default Description Returns true when function
successfully executes
(Q)
Data type BOOL
Unit n/a
Previous Function Name
MLAXisClIrErrors
Example
Structured Text
MLAxisResetErrors( PipeNetwork.Axisl )
Ladder Diagram
MLAxisResetErrors
Qutput_True
En Q @ I
PipeNetwork AXIS1 >—ID

Function Block Diagram

o MLAxizRezetErrors S 'Dutput_True
PipeNetwork AXIS1 D ol Q—|

1.1.5.40 MLAXxisRstFastin

Description
Write in the Latch Control Word to reset the Fast Input.
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Arguments
Input
AxisID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
|nput|D Description ID name of the Fast input to be reset on an axis, O=first ,
1=second (ie IN1 and IN2 on S300)
Data type DINT
Range —
Unit n/a
Default i
Output
Default Description Returns true when function
successfully executes
Q)
Data type BOOL
Unit n/a
Related Functions
MLAXxisCfgFastin
MLAXxisIsTrigged
Example
Structured Text
MLAxisRstFastIn (PipeNetwork.Axisl,
Ladder Diagram
MLAxIsRstFastin
Cutput_True
En O |
PipeNetwork AXIS1 >—AxisID
0 “—InputiD
Function Block Diagram
S ML AxizRstFastin " Output_True
PipeNetwork AXIS1 iz o Q—|
0 InputiD
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1.1.5.41 MLAXxisStatus

Description

Returns the status of the axis.

Arguments
Input
|D Description
Data type
Range
Unit
Default
Output
OK Description
Data type
Unit

Default Description
(Q)

Data type
Unit

Kollmorgen™ | May 2012

ID Name of the Axis block

DINT

n/a

Returns true when function successfully executes

BOOL
n/a

Returns the status of the axis

Bit Description I

0 Initialized (1 if initialized)

1 Power (1 if power is on)
Is linked to bit 1 (Switched on) of the Status
Word

2 Enabled (1 if enabled)
Is linked to bit 0 (Ready to switch on) of the
Status Word

3 Found (1 if found on the network (=> SERCOS
phase 2))

4 Configured (1 if configured (=> SERCOS phase
3))

5 Running (1 if running (=> SERCOS phase 4))

6 Error (1 if in error)

7 Simulated (1 if working with a simulated axis)

8 Connected (1 if a pipe is connected)

9 Warning (1 if the drive signals a warning)

10 Stopping (1 if the drive is performing a Stop)

11 Stopped (1 if the drive has finished the Stop)

12 to Reserved

31

DINT
n/a
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Example
Structured Text

AxisStatus := MLAxisStatus(PipeNetwork.AXI Al Axis) ;
IF AxisStatus.l11l THEN
MLAxisStop (PipeNetwork.AXI Al Axis,FALSE,DEF_Al StopDec)

END IF;

Ladder Diagram

MLAxIsStatus
En oK @ |
Output_True
PipeMetwork AXIS1 >—ID Q (O I

Function Block Diagram

T MLAxisStatus ~ Output_True
PipeMetwork AXIS1 o 4 Q—l

1.1.5.42 MLAXxisStop

Description
Stop with the specified deceleration.

After stopping the drive, you need to restart the motion by realigning the actual
position with the reference position

The purpose of the MLAxisStop Command is not to remove the input source, but to
stop the drive from continuing to move.

When the stop occurs, the master keeps moving and the axis starts ignoring the Pipe
Position value and begins a controlled stop based on the input parameters. Also at
that point, any Axis Block level profile (issued from FB like MLAxisAbs, MLAXxisRel...)
are aborted. When the stop is complete, it is up to the application to decide how to
move the axis, master, or both to a position where they can be realigned, and the
master restarted.

The realign function is used to move the axis to a restart position in order to enable
synchronized machine motion to start again. Once the realign function is successfully
completed, the Pipe Position is again summed with the Generator Position to create
the Reference Position.

Arguments
Input
1D Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a

Default —
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Description

Data type

Range

Unit

Default

Deceleration

Output

PipePos

Description

Data type
Range
Unit
Default

Default
(Q

Description

Data type

Unit

GenPos

Description

Data type

Unit

RealignPos

StopPos

Description

Data type
Unit

Description

Data type

Unit

Related Functions
MLAxisReAlign
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BOOL
0, 1
n/a

LREAL

User unit/sec?

Description Comes true when the Axis is
completely stopped

Data type BOOL

Unit n/a

Corresponds to the Pipe Position input to the axis at the time
the stop is triggered.

LREAL
User unit

Corresponds to the Generator Position input to the axis at the
time the stop is triggered.

LREAL
User unit

Realign Position is the Reference Position at which the
stop is triggered. The Realign Position is obtained by
converting the last value sent to the drive from drive
interface units into user units.

The Realign Position is useful if you want to return to the
point at which the trajectory was abandoned, or in case
you need to realign the master to the slave.

LREAL
User unit

Corresponds to the last Reference Position sent to the drive
at the time when the Axis is completely stopped. It is
functionally different than the Actual Position because that
position is the drive position converted to user units.

The correct delta for the realign move to get in sync with the
trajectory in order to realign the slave to the master is the
current Reference Position minus the Stop Position for the
realign move.

After stopping, if the axis is disabled and the motor position
is manually altered, this distance must be taken into account
when performing the realign.

LREAL

User unit
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Example
Structured Text

Inst_MLAxisStop (PipeNetwork.AXIS1l, bStop, 200000)
If Inst MLAxisStop.Done Then
StopPosition := Inst MLAxisStop.StopPos;

End if;

Ladder Diagram

—leststop
MLAx s Stop
Realigni Stop1 01 FealionOlk:
| /] | | En Done { | /]
PipeMetwaork Ax1S1 >— O PipePos Fp_1
01
— /| Start GenPos > Gp_1
3600 “—Deceleration RealignPos — Rp_1
StopPos Sp_1
Function Block Diagram
S Inet_MLAxisStop
MLAxi=Stop S Output_True -
PipeNetwork AXIS1 I Dongp————— Q—| '
bStop —  lotart PipePog——— Axis1_Pipe_Position
200000 I Deceleration GenPo Axiz1_Generator_Position

RealignPo
StopPo

Axiz1_Realign_Position
Axiz1_Stop_Position

1.1.5.43 MLAXxisTimeStamp

Description

Returns the timestamp of the triggered axis.

Arguments
Input
ID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a

Default —
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InputID

edge

Output

Related Functions
MLAXxisCfgFastin

MLAXxisRstFastIn
MLAXisIsTrigged
Example

Structured Text

Description

Data type
Range
Unit
Default

Description

Data type
Range
Unit
Default

Default
(Q

MLAxisTimeStamp (PipeNetwork.Axisl, O,

Ladder Diagram

ID of the triggered Fast input of an axis, O=first , 1=second
(ie IN1 and IN2 on S300)

DINT
[0, 1]
n/a

Configures the Inputs as 0= Disabled, 1=Rising Edge,
2=Falling edge

DINT

[0, 2]

n/a

Description Returns true when function
successfully executes

Data type BOOL

Unit n/a

)

MLAxIsTimeStamp
En OK
Cutput_True
PipeNetwork AXIST  >HID Q { |
0 >—inputlD
1 “—edge
Function Block Diagram
MLAxisTimeStamp " Qutput_True
PipeNetwork AXIST ID a Q—|
0 inputiD S
1 edge
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1.1.5.44 MLAXxisWriteModPos

Description
Set the value period of the axis. Returns TRUE if th

e function succeeded.

Arguments
Input
AxisI|D Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default —
ModuloPosition Description Sets the Axis Period Value when Mode is set to
Modulo.
Data type LREAL
Range —
Unit User unit
Default —
Output
Default Description Returns true when function
successfully executes
(Q)
Data type BOOL
Unit n/a
Example
Structured Text
MLAxisWriteModPos (PipeNetwork.Axisl, 360) )
Ladder Diagram
MLAxIsWriteModPos
Qutput_True
En Q 9 |
PipeNetwork AXIS1 S AxisID
360 “—{ModuloPositic
Function Block Diagram
MLAxizWriteModPo=s . Qutput_True '
PipeNetwork AXIS1 A\xiziD a Q—|
360 I eduloPosition
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1.1.5.45 MLAXxisWritePipPos

Description

Force the pipe position internal value. This function is working only when no pipe is

connected.
Arguments
Input
AxisID Description ID Name of the Axis block
Data type DINT
Range —
Unit n/a
Default _
PipePosition  Deserrtion Sets the Axis Pipe Position
Data type LREAL
Range —
Unit User unit
Default _
Output
Default Description Returns true when function
successfully executes
(Q)
Data type BOOL
Unit n/a

Related Functions
MLAxisReadActPos

MLAxisFBackPos
MLAxisGenPos
MLAXxisPipePos
MLAxisCmdPos

Example

Structured Text

MLAxisWritePipPos (PipeNetwork.Axisl, 3000 )

Ladder Diagram

MLAxiIsWritePipPos
Cutput_True
En Q @ |
PipeNetwork AXIS1 > AxisID
3000 >—PipePosition
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Function Block Diagram

MLAxisWritePipPos " Dutput_True
PipeNetwork AXIS 1 AxiziD a Q—|
3000 PipePozition

1.1.5.46 MLAXxisWritePos

Description

Used to set a position offset at the Axis when the Pipe Network is not yet connected.
e Pipe Position and Pipe Offset are set to zero
e Generator Position is set to equal to Zero Position
e Then Reference Position equals Pipe Position + Generator Position

About associated data on Positions
The following data are illustrated in the figure below
e PipePosition: input position of the Axis issued by the upstream pipe and sent to the
motion bus (equivalent to the output position of the convertor block)

e GeneratorPosition: position profile generated by the axis block and sent to the
motion bus (itis the summation of all motion commanded to the axis, except for the
changes in PipePosition)

e ReferencePosition: output position sent to the motion bus

e ActualPosition: real position (taking Offset into account) provided by the drive
through the motion bus.
The ActualPos is calculated by adding offsets to the Feedback position:

ActualPos = FeedbackPos + ZeroOffset + PipeOffset

o FeedbackPosition: absolute position provided by the drive through the motion bus
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Pipe

User units
PipePosition GeneratorPosition
D ActualPosition
ReferencePosition %‘_ Offset
FeedbackPosition
MotorPosition
Arguments
Input
1D Description ID Name of the Axis block
Data type DINT
Unit n/a
Position  Pescrirtion Position offset.
Data type LREAL
U:;ge Jser unit
Output
Default = Svocoestully oxoeuten
(Q
Data type BOOL
Unit n/a

Previous Function Name
MLAXxisSetZero
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Example
Structured Text

MLAxisWritePos( PipeNetwork.Axisl, 0)

Ladder Diagram

Fipelletwork_ AXIS1

0

>_
>_

MLAxisWritePos
En
D
Position

Qutput_True
T

Function Block Diagram

PipeNetwork. AXIS1

n
L

MLAxizWritePos

I

Po=ition

e |

' COutput_True -

1.1.5.47 MLAXxisWriteUUnits

Description

A

Set the user units per revolution value of the axis. Returns TRUE if the function
succeeded. User units are user-defined position units used within the KAS application
Selected units must be as natural as possible and must make sense for the machine
It must be related to the final moving object (e.g. the driven belt rather than the axis
shaft) The same unit must be used for all related axes for simplicity reasons Speeds
are defined in [user units / second] and accelerations in [user units / second?]

Arguments
Input

Output

AXiSl D Description

Data type
Range
Unit
Default

Default
Q)

ID Name of the Axis block

DINT

n/a

Description

Data type
Unit

Returns true when function
successfully executes

BOOL
n/a
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Example

UserUnitsPerRey  Pescription

Structured Text

Data type
Unit

MLAxisWriteUUnits (PipeNetwork.Axisl, 360 )

Ladder Diagram

Sets the Axis User Units per revolution

LREAL
n/a

PipeMetwork AXIS1

360

En

MLAxIsWriteUUnits

S AxisID

“—{UserUnitsPer

Q Lt I

Cutput_True
Pl

Function Block Diagram

PipeNetwork 251

(xizlD

200
U

MLAxizWritelUnits

UserlinitzPerRey

' Qutput_True

A

1.1.5.48 Usage example of Axis Functions

Speed A

“““““““ TRAVEL_SPEED
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S~ MLAxisRel

MLAxisAbs
MLAxisGenlsRdy = FALSE

»\ time

MLAxisGenlsRdy = TRUE

.
o
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MLAXxisMoveVel(Speed) starts to run the axis. Then MLAxisGenlsRdy returns TRUE
when the Speed is reached.

Speed reached

Speed A ML AxisGenlsRd = TRUE
AW
»----
r

“““““““ TRAVEL_SFPEED

R\\\\\ time

ML LxisMowve Vel
MLAxIsGenlsHdy = FALSE

MLAxisMoveVel(0.0) reduces the speed down to 0. Then MLAxisGenlsRdy returns
TRUE once the axis is ready.

MLAxisMowveel(D.0)
I"/’"ML;ﬂ\xisGenIsl?dy:F;&LSE

—-

Speed /

NTTTTTTeTT TRAVEL_SPEED

.
-

f time

MLAxisGenlsFdy = TRUE

Figure 1-17: Axis Functions Usage
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1.1.6 Motion Library - Cam Profile

MLCamlnit Initializes a CAM Pipe Block with user-defined settings BOOL
MLCamSwitch Switches profiles of the selected CAM object BOOL
MLPrfReadlOffset Returns the Input Offset value of a selected CAM Profile None
MLPrfReadlScale Returns the Input Ratio value of a selected CAM Profile None
MLPrfReadOOffset Returns the Output Offset value of a selected CAM Profile None
MLPrfReadOScale Returns the Output Ratio value of a selected CAM Profile None
MLPrfWritel Offset Sets the Input Offset value of a selected CAM Profile BOOL
MLPrfWritelScale Sets the Input Ratio value of a selected CAM Profile BOOL
MLPrfWriteOOffset Sets the Output Offset value of a selected CAM Profile BOOL
MLPrfWriteOScale Sets the Output Ratio value of a selected CAM Profile BOOL
MLProfileCreate Creates a new CAM profile object None
MLProfilelnit Initializes a previously created CAM Profile object BOOL
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1.1.6.1 MLCamlnit

Description

Initializes a CAM Pipe Block for use in a PLC Program. Function block is
automatically called if a CAM Block is added to the Pipe Network, with user-defined
settings then entered in the Pipe Blocks Properties screen.

The CAM Pipe Block is used to generate motion profiles of any shape. These profiles
are created and initiated separately and the shape is modified with the CAM Editor.
With the Editor profiles can be changed graphically or by manually changing values
in a numeric table relating input and output values with specific slopes. The Cam
Editor software tool provides the capability to visualize, analyze, edit, and smooth
profiles.

Profile switching can be done on the fly, without losing synchronization and without
dead time. In addition, the offsets and ratios of CAM Profiles can be changed on the

fly.

CAM objects are normally created in the Pipe Network using the graphical engine.
Then you do not have to add MLCamlnit function blocks to their programs.
Parameters are entered directly in pop-up windows, and the code is then
automatically added to the current project.

Arguments
Input
BlockID Description ID number of a created Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default CAM

Name of the current profile assigned to the cam. It must
be a declared profile object

ProfileName Description

Data type STRING
Range —
Unit n/a

Default —
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ModuloPosition Peserirtion Value of the period of the cam output values
expressed in user units, for a cyclic system
Data type LREAL
Range —
Unit User unit
Default 360.0
Output
Default Description Returns TRUE if the CAM Pipe Block
( Q) is initialized
Data type BOOL
Unit n/a
Return Type
BOOL
Related Functions
MLProfileCreate
MLProfilelnit
Example
Structured Text
//Create and initialize a CAM Object
CAM := MLBlkCreate( 'CAM', 'CAM' );
MLCamInit( CAM, 'Profile A', 360.0 );
Ladder Diagram
ML aminit
En Q o |
CAM > BlockiD
‘Profile_A' “—PrafileMame
360 “—MaoduloPosition
Function Block Diagram
MLC aminit Done
CAM BlockiD a— H
‘Frofile_A' FrofileMame
3600 MaoduloPosition
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1.1.6.2 MLCamSwitch

Description

Switches the CAM Profile in a selected CAM object. Can be used in combination with
a comparator to check that profiles are switched at a time where the input and output
values of both the old and new profiles are equal, so an Axis receives continuous
position values and does not jump.

These profiles are created and initiated separately and the shape is created with the
CAM Editor. With the Editor profiles can be changed graphically or by manually
changing values in a numeric table relating input and output values with specific
slopes. The Cam Editor software tool provides the capability to visualize, analyze,
edit, and smooth profiles.

Arguments
Input
Block|D  DPescription ID number of an initialized CAM Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Profile|D  Description Name of the new CAM profile which is assigned to the CAM
Pipe Block. It must be a declared profile object.
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Default Description Rheturnsd TRUE if the CAM Profile is
change
(Q)
Data type BOOL
Unit n/a
Return Type
BOOL

Related Functions
MLProfileCreate

MLProfilelnit
MLPrfWritelOffset

MLPrfWriteOScale Example

Structured Text

//Switch CAM Profile

MLCamSwitch (PipeNetwork.CAM, Profiles.Profile B);
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Ladder Diagram

MLCamSwitch
En {2 @ I

PipeMetwork CAM > BlockiD
Profiles.Profile_B  >ProfilelD

Function Block Diagram

| MLCamSwitch | Done
PipeMetwork CAM BlockiD a—H
Profiles Profile B FrofilelD

1.1.6.3 MLPrfReadlOffset

Description

Returns the Input Offset value of a selected CAM Profile. Offsets can be changed on

the fly to modify the CAM Profile while maintaining its shape. A change in input offset
is equivalent to shifting the CAM Profile on the x or Input Axis.

Output A
INFUT OFFSET
,-*"F?F_ _____ _h_qh“i
.- .
profile g :
-
0 1
Input
Figure 1-18: MLPrfReadlOffset
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Arguments
Input
ProfilelD Description Name of an initialized CAM Profile
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
OK Description Returns true when function successfully executes
Data type BOOL
Offset Description Returns the Input Offset of the selected CAM Profile
Data type LREAL
Unit n/a

Related Functions
MLPrfWritelOffset

MLProfileCreate
MLProfilelnit

Example
Structured Text

//Save value of input offset

CamOffset := MLPrfReadIOffset( Profiles.Profile A );

Ladder Diagram

MLFrfReadlOf f ==t

En 0K % |

Profiles. Profile_A >HProfilelD  Offset = CamOffset

Function Block Diagram

MIPrfReadI0ffi==t
Profiles Profile_A |—ProfilelD Offset—  CamOffset

1.1.6.4 MLPrfReadlScale
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Description

Returns the Input Ratio value of a selected CAM Profile. Ratios can be changed on
the fly to modify the CAM Profile while maintaining its basic shape. A change in input
ratio is equivalent to stretching, and flipping if negative, the CAM Profile on the X (or
Input) Axis.

Output
INFUT RATIO

-~
L 4

Y

Input
Figure 1-19: MLPrfRead|Scale
Arguments
Input
Profile|D  Pescrirtion ID number of an initialized CAM Profile
Data type DINT
Range [-2147483648, 2147483648
Unit n/a
Default —
Output
Ratio Description Returns the Input Ratio of the selected CAM Profile
Data type LREAL
Unit n/a

Related Functions
MLPrfWritelScale

MLProfileCreate

MLProfilelnit

Previous Function Name
MLPrfGetIRatio
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Example

Structured Text

//Save value of input ratio

CamRatio := MLPrfReadIScale( Profiles.Profile A );

Ladder Diagram

MLPriF=adlScales

En K %, |

Profiles Profile_& >HProfilelD  Ratio = CamRatio

Function Block Diagram

MLPrfReadIScale
Profiles Profile_A |—ProfilelD Rato—  CamRatio

1.1.6.5 MLPrfReadOOffset

Description

Returns the Output Offset value of a selected CAM Profile. Offsets can be changed
on the fly to modify the CAM Profile while maintaining its shape. A change in output
offset is equivalent to shifting the CAM Profile on the Y (or Output) Axis.
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-

Dutput

i 'y -
7 \ Input

! i \ OUTPUT OFFSET

Figure 1-20: MLPrfReadOOffset

Arguments
Input
ProfilelD Description ID number of an initialized CAM Profile
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Offset Description Returns the Output Offset of the selected CAM Profile
Data type LREAL
Unit n/a

Related Functions
MLPrfWriteOOffset

MLProfileCreate
MLProfilelnit

Example
Structured Text

//Save value of output offset

CamOffset := MLPrfReadOOffset( Profiles.Profile A );
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Ladder Diagram

MLFrfReadl0f f =1

En OK %, |

Profiles Profile_A  >HProfilelD  Offset = CamOffset

Function Block Diagram

HIFPrfReadODf ==t
Profiles Profile_#A |—ProfilelD Offset—{  CamOffset

1.1.6.6 MLPrfReadOScale

Description

Returns the Output Ratio value of a selected CAM Profile. Ratios can be changed on
the fly to modify the CAM Profile while maintaining its basic shape. A change in

output ratio is equivalent to stretching, and flipping if negative, the CAM Profile on the
Y (or Output) Axis.

A
Output

y -
Input

* ' ) QUTPUT RATIO

Figure 1-21: MLPrfReadOScale
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Arguments
Input
ProfilelD Description ID number of an initialized CAM Profile
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Ratio Description Returns the Output Ratio of the selected CAM Profile
Data type LREAL
Unit n/a
Related Functions
MLPrfWriteOScale
MLProfileCreate
MLProfilelnit
Previous Function Name
MLPrfGetORatio
Example
Structured Text
//Save value of output ratio
CamRatio := MLPrfReadOScale( Profiles.Profile A );
Ladder Diagram
MLPrfReadlScale
En oK O I

Profiles. Profile_A  >HProfilelD

Ratio CamPatio

Function Block Diagram

MLPrfReadlScale
Profiles Profile_A I—F'rcufiIEID

Hatiu—| CamRatio

1.1.6.7 MLPrfWritelOffset
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Description

Set the Input Offset value of a selected CAM Profile. Offsets are changed on the fly to
modify the CAM Profile while maintaining its shape. A change in input offset is
equivalent to shifting the CAM Profile on the X (or Input) Axis.

Output A

_INPUT OFFSET

T

h

o
Input
Figure 1-22: MLPrfWritelOffset
Arguments
Input
ProfilelD Description ID number of an initialized CAM Profile

Data type DINT

Range [-2147483648, 2147483648]

Unit n/a

Default —

Offset Description Desired new value of Input Offset

Data type LREAL

Range —_

Unit n/a

Default —
Output

Default Description Returns TRUE if the Input Offset is
changed to the new value
(Q)
Data type BOOL
Unit n/a

Return Type
BOOL

Related Functions
MLPrfReadIOffset

MLProfileCreate
MLProfilelnit
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Example
Structured Text

//Change the value of input offset

MLPrfWriteIOffset( Profiles.Profile A , 45 );

Ladder Diagram

MLPriWritelOf f=st

1

En .l > |

Profiles.Profile_A >+ ProfilelD

45 “HOffset

Function Block Diagram

HLPrfWritelOf foet Cone

Profiles Profile_& ProfilelD @—'Q—{

45 Cffset

1.1.6.8 MLPrfWritelScale

Description

Set the Input Ratio value of a selected CAM Profile. Ratios are changed on the fly to
modify the CAM Profile while maintaining its basic shape. A change in input ratio is
equivalent to stretching, and flipping if negative, the CAM Profile on the X (or Input)
Axis.
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Cutput
INPUT RATIC

-~
L 4

Y

Input
Figure 1-23: MLPrfWritelScale
Arguments
Input
Profile|D  Pescrirtion ID number of initialized CAM Profile

Data type DINT

Range [-2147483648, 2147483648]

Unit n/a

Default —

Ratio Description Desired new value for Input Ratio

Data type LREAL

Range —

Unit n/a

Default —
Output

Default Description Returns TRUE if the Input Ratio is
changed
(Q)
Data type BOOL
Unit n/a

Return Type
BOOL

Related Functions
MLPrfReadIScale

MLProfileCreate

MLProfilelnit

Previous Function Name
MLPrfSetIRatio
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Example

Structured Text

//Change value of input ratio

MLPrfWriteIScale( Profiles.Profile A, 360 );

Ladder Diagram

MLPriWritelScals

En (. @ |
Profiles. Profile_A  >HProfilelD

360 “HRatio

Function Block Diagram

MLPrfWritelScale Done
Frafiles Prafile_A Frafilell Q_Q_|
360 FHatio

1.1.6.9 MLPrfWriteOOffset

Description

Changes the Output Offset value of a selected CAM Profile. Offsets are changed on
the fly to modify the CAM Profile while maintaining its shape. A change in output
offset is equivalent to shifting the CAM Profile on the Y (or Output) Axis.
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-

Dutput

i 'y -
; 7 \ Input

! i \ OUTPUT OFFSET

Figure 1-24: MLPrfWriteOOffset

Arguments
Input
Profile|D  DPescrirtion ID number of an initialized CAM Profile

Data type DINT

Range [-2147483648, 2147483648]

Unit n/a

Default —

Offset Description Desired new value of Output Offset

Data type LREAL

Range —

Unit n/a

Default —
Output

Default Description Returns TRUE if the Output Offset
value is changed
(Q)
Data type BOOL
Unit n/a

Return Type
BOOL

Related Functions
MLPrfReadOOffset

MLProfileCreate

MLProfilelnit
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Example
Structured Text

//Change value of output offset

MLPrfWriteOOffset( Profiles.Profile A , 45 );

Ladder Diagram

MLPriWritelOf f=st

En o > |

Profiles. Profile_A  >HProfilelD

45 HOffset

Function Block Diagram

HIEPrfWriteOlf fsat Done

Profiles Profile_A ProfilelD @—'Q—{

45 Ciffset

1.1.6.10 MLPrfWriteOScale

Description
Set the Output Ratio value of a selected CAM Profile. Ratios are changed on the fly
to modify the CAM Profile while maintaining its basic shape. A change in output ratio

is equivalent to stretching, and flipping if negative (as shown on figure below), the
CAM Profile on the Y (or Output) Axis.
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Cutput

+ » 1 ,‘ }
1
/ N\ i Input
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|
/ \ |
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1
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# ' | OUTFLUT RATIO
! \ /
¥ * i
/ \ y
- - l L
Figure 1-25: MLPrfWriteOScale
Arguments
Input
Profile|D  Pescrirtion ID number of an initialized CAM Profile
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Ratio Description Desired new value of Output Ratio
Data type LREAL
Range —
Unit n/a
Default —
Output
Default Description Returns TRUE if the Output Ratio is
changed
(Q)
Data type BOOL
Unit n/a

Return Type
BOOL

Related Functions
MLPrfReadOScale

MLProfileCreate

MLProfilelnit
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Previous Function Name
MLPrfSetORatio

Example

Structured Text

//Change value of output ratio

MLPrfWriteOScale( Profiles.Profile A , -180 );

Ladder Diagram

MLPrfWritelScals

O

En 2

Profiles. Profile_A > ProfilelD

~180 “HRatio

Function Block Diagram

MLPrflWritelScale Daone

Prafiles Profile_4& |—PrafilelD a—_H

-180 Fatio

1.1.6.11 MLProfileCreate

Description

Creates a new Profile Object for use in a PLC Program or Pipe Network CAM block.
This function block is automatically called if a Profile is created in the Project
Explorer, with user-defined settings then entered in the CAM Profile Properties
screen.

Profiles are created and initiated separately and the shape is modified with the CAM
Editor. With the Editor profiles can be changed graphically or by manually changing
values in a numeric table relating input and output values with specific slopes. The
Cam Editor software tool provides the capability to visualize, analyze, edit, and
smooth profiles.

Profile switching can be done on the fly, without losing synchronization and without
dead time. In addition, the offsets and ratios of CAM Profiles can be changed on the

fly.

Profile objects are normally created in the Project Explorer. Then you do not have
to add MLCaminit function blocks to their programs. By right clicking the Profiles
folder under the PLC->Motion Tree, you can select Add new profile. Parameters
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are entered directly in a pop-up window, and the code is then automatically added
to the current project.

Arguments
Input
Name Description Name of initialized CAM Profile
Data type STRING
Range —_
Unit n/a
Default —
Output
OK Description Indicates the profile has been created
Data type BOOL
1D Description Returns the ID number of the created CAM Profile
Data type DINT
Unit n/a

Related Functions
MLProfilelnit

MLCaminit

Example
Structured Text

//Create a new Profile

Profile A := MLProfileCreate( 'Profile A' );

Ladder Diagram

MLProfileCreate

En 0K @ |

Profile_A' “HMame D Profile_A

Function Block Diagram

MLFrofileCreate
'Profile_A' I—Name 1] Frofile_A

1.1.6.12 MLProfilelnit
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Description

Initializes a previously created CAM Profile object for use in a PLC Program or Pipe
Network CAM block. This function block is automatically called if a Profile is created
in the Project Explorer, with user-defined settings then entered in the CAM Profile

Properties screen.

Profiles are created and initiated separately and the shape is modified with the CAM
Editor. With the Editor profiles can be changed graphically or by manually changing
values in a numeric table relating input and output values with specific slopes. The

Cam Editor software tool provides the capability to visualize, analyze, edit, and

smooth profiles.

Profile switching can be done on the fly, without losing synchronization and without
dead time. In addition, the offsets and ratios of CAM Profiles can be changed on the

fly.

Profile objects are normally initiated in the Project Explorer. Then you do not have
to add MLCamlnit function blocks to their programs. By right clicking the Profiles
folder under the PLC->Motion Tree, you can select Add new profile. Parameters
are entered directly in a pop-up window, and the code is then automatically added

to the current project.

Arguments
Input
ProfilelD  Descition
Data type
Range

Unit
Default

FIIeN ame Description
Data type

Range
Unit
Default

InputScale Description

Data type
Range
Unit
Default

OutputScale Pescription

Data type

Range
Unit
Default

|nputOffSet Description

Data type

Range
Unit

Default

ID number of a created CAM Profile

DINT
[-2147483648, 2147483648]
n/a

Filename used to save Profile on the computer's hard disk

STRING

n/a

The input amplitude or x-axis multiplier applied to the CAM
Profile

LREAL

n/a

The output amplitude or y-axis multiplier applied to the
CAM Profile

LREAL

n/a

The input offset or x-axis shift applied to the CAM Profile.
LREAL

n/a
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Description The output offset or y-axis shift applied to the CAM
utputOffset
Profile
Data type LREAL
Range —
Unit n/a
Default —
Output
Default Description Returns TRUE if a new CAM Profile is
initialized
Q)
Data type BOOL
Unit n/a

Return Type
BOOL

Related Functions
MLProfileCreate

MLCamlinit

Example

Structured Text

//Initialize a previously created CAM Profile

MLProfileCreate( Profile A , 'Profile A.50p' , 360, 360, 0, 0 );

Ladder Diagram

MLProfilelnit
En Q I
Profile_A >—PrafilelD
Profile_a.50p' “—FileMame
360 > InputScale
360 S OutputScale
] SInputOffset
] S OutputOffset
Function Block Diagram
| I MLProfilelnit ‘Daone
FProfile_A ProfilelD @—'Q—{
'Profile_a.5o0p’ FileMame '
d60 Input=cale
260 OutputScale
a InputCifset
0 CutputOffset
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1.1.7 Motion Library - Comparator

For usage example about Comparator Functions, see page 127

MLCompCheck Checks if the reference of a comparator Pipe Block has been crossed. |BOOL
Returns TRUE if the reference has been crossed

MLComplnit | Initializes a comparator Pipe Block with user-defined settings |BOOL

MLCompReadRef | Returns the reference position of a comparator block | None

MLCompReset |Clears the Transition Flag of a comparator Pipe Block |BOOL

MLCompWriteRef |Sets the reference position of a comparator block | BOOL

1.1.7.1 MLCompCheck
Description

Check if the reference of a comparator Pipe Block has been crossed. Returns the
Transition Flag of a comparator object, which turns TRUE if the input position to the
comparator is greater or equal to the reference. The Comparator Transition Flag stays
TRUE until it is reset.

QOutputValue | = InputWValue
MLCompCheck Q =TRUE

.

MLCompWriteRef
MLCompCheck Q =FALSE

Figure 1-26: MLCompCheck

Arguments
Input
Block|D  Descrirtion ID number of an initiated Comparator object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a

Default —
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Output
Default Description Returns TRUE if reference position of
the Comparator object has been
(Q) crossed
Data type BOOL
Unit n/a
Return Type
BOOL
Related Functions
MLCompReset
MLCompWriteRef
MLCompReadRef
Example

Structured Text

//Check if Comparator Reference has been reached

bCrossed := MLCompCheck( PipeNetwork.MyComp );

Ladder Diagram

MLCompCheck

En o & |

Pipetetwork MyComp  —BlockiD

Function Block Diagram

MLCompCheck | bDane

PipeNetwark MyCormp —BlockiD a—H

1.1.7.2 MLComplnit

Description

Initializes a comparator Pipe Block for use in a PLC Program. Function block is
automatically called if a Comparator Block is added to the Pipe Network, with user-
defined settings entered in the Pipe Blocks Properties screen.

The Transition Flag of a comparator object turns TRUE if the input position to the
comparator is greater or equal to the reference. The Comparator Transition Flag stays
TRUE until it is reset.

If the input ThroughZero is set to TRUE, system must cross zero and then the
reference position before the Transition Flag is set. If ThroughZero is FALSE,
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Transition Flag is set immediately if the input pipe position is greater or equal to the
Reference value.

Comparator objects are normally created in the Pipe Network using the graphical
engine. Then you do not have to add MLComplnit function blocks to their
programs. Parameters are entered directly in pop-up windows, and the code is
then automatically added to the current project.

Arguments
Input
BlockID Description ID number of a created Comparator Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
ModuloPosition Description Value of the period of a cyclic system
Data type LREAL
Range —
Unit User unit
Default —
Throuthero Description When TRUE, system must cross zero and then the
reference position before the Transition Flag is set. If
FALSE, Transition Flag is set immediately if the input
pipe position is greater then or equal to the Reference
value.
Data type BOOL
Range 0, 1
Unit n/a
Default —
Reference Peserirtion Set the reference position in the new Comparator object
Data type LREAL
Range —
Unit User unit
Default —
Output
Default Description Returns TRUE when function starts to
execute
(Q)
Data type BOOL
Unit n/a
Return Type
BOOL

Related Functions
MLBIkCreate

MLCompCheck
MLCompReset
MLCompWriteRef
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Example
Structured Text

//Create and Initiate a Trigger object

MyComp := MLBlkCreate( 'MyComp', 'COMPARATOR' );

MLCompInit( MyComp, 360.0, TRUE, 45.0 );

Ladder Diagram

MLZ omplnit
hOone
En »] > I
PipeMetwark. MyComp >—BlockiD
360 >~ ModuloPosition
TRUE S~ ThroughZero
45 —{Reference

Function Block Diagram

MLCarmplnit hDone
PipeMetwork MyComp —BlockiD @—'Q—{
- 360 ModuloPosition '
TRLUE ThroughZero
45 Heference

1.1.7.3 MLCompReadRef
Description

Returns the reference position of a comparator block. The Transition Flag of a
comparator object turns TRUE if the input position to the comparator is greater or
equal to the reference. The Comparator Transition Flag stays TRUE until it is reset.

Arguments
Input
BlockID Description ID number of an initiated Comparator object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a

Default —
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Output
Reference Description Returns the current reference position of the Comparator
object
Data type LREAL
Unit User unit

Related Functions
MLCompWriteRef

MLCompReset
MLCompCheck

Example
Structured Text

//Return the Comparator Reference value

CompRef := MLCompReadRef ( PipeNetwork.MyComp );

Ladder Diagram

HLCompFeadRef
hDone
En oK O |
PipeNetwork. MyComp - BlocklD  Reference — CompRef

Function Block Diagram

MLCompReadRef

Fipeteteork My Comp |—E|DI:H|D Heference—| CompRef

1.1.7.4 MLCompReset
Description

Clear the Transition Flag of a comparator Pipe Block. The Transition Flag of a
comparator object turns TRUE if the input position to the comparator is greater or
equal to the reference. The Comparator Transition Flag stays TRUE until it is reset.

Arguments
Input
BlockID Description ID number of an initiated Comparator object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a

Default —
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Output
Defau|t Description
(Q)

Data type
Unit

Return Type
BOOL

Related Functions
MLCompCheck

MLCompReadRef
MLCompWriteRef

Example
Structured Text

//Clear the Transition Flag of a Comparator object

MLCompReset ( PipeNetwork.MyComp ) ;

Ladder Diagram

MLCompHeset

En 2

Returns TRUE when function starts to
execute

BOOL
n/a

FipeMetwark My Comp >—BID|:I<ID

Function Block Diagram

MLCompFReset
FipeMetwork MyComp |—B|DEI{|D

1.1.7.5 MLCompWriteRef
Description

Set the reference position of a comparator block. The Transition Flag of a comparator
object turns TRUE if the input position to the comparator is greater or equal to the
reference. The Comparator Transition Flag stays TRUE until it is reset.

If the input ThroughZero is set to TRUE, system must cross zero and then the
reference position before the Transition Flag is set. If ThroughZero is FALSE,
Transition Flag is set immediately if the input pipe position is greater then or equal to

the Reference value.
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OutputValue | = InputValue

with THROUGH_ZERO = YES

MLCompWrite Ref
MLCompCheck.Q = FALSE

MLCompCheck Q=TRUE

Time
Figure 1-27: MLCompWriteRef
Arguments
Input
BlockID Description ID number of an initiated Comparator object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Throuthero Description When TRUE, system must cross zero and then the
reference position before the Transition Flag is set. If
FALSE, Transition Flag is set immediately if the input
pipe position is greater then or equal to the Reference
value.
Data type BOOL
Range 0,1
Unit n/a
Default —
Reference Description New reference position to set in the selected Comparator
object
Data type LREAL
Range —
Unit User unit
Default —
Output
Default Description Returns TRUE when function starts to
execute
(Q)
Data type BOOL
Unit n/a

Return Type
BOOL
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Related Functions
MLCompCheck

MLCompReadRef

MLCompReset

Example

Structured Text

//Set the Comparator Reference value

MLCompWriteRef ( PipeNetwork.MyComp , TRUE , 45 );

Ladder Diagram

HMLConpWriteRef
En ] . |

FipeMetwork My Comp >—BlockiD
TRUE S~ ThroughZero

45 “—Reference

Function Block Diagram

HLCompWriteRef bDone
FipeMetwark MyComp BlockiD o O_i
- TRUE ThroughZero |
45 Reference

1.1.7.6 Usage example of Comparator Functions

When you call the MLCompWriteRef function, the output for MLCompCheck becomes
True as soon as the input value reaches the reference.
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OutputValue | = InputValue

Reference ------------ - memo oo -

MLCompWriteRef
MLCompCheck Q = FALSE

™~

Time
QutputValue | = InputValue
MLCompCheck Q3 =TRUE
Reference —-—-—-—-—-;f:- —memmme-
MLCompWriteRef
MLCompCheck Q =FALSE
Time

The same function can also be called for a cyclic input value.
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OutputValue | = InputValue
with THROUGH_ZERQO =NO
MLCompWrite Ref
MLCompCheck.Q =FALSE
Time
QutputValue | = InputValue
with THROUGH_ZERO = NO
MLCompWriteRef
MLCompCheck.Q =FALSE MLCompCheck.Q = TRUE
-{Reference
Time

When the THROUGH_ZERO parameter is set to YES, the output for MLCompCheck
becomes True as soon as the input value reaches the reference, but not before it
has passed through zero.
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QutputValue | = InputValue

with THROUGH_ZERO' = YES

MLCompWriteRef
MLCompCheck Q =FALSE

Time
OutputValue | = InputValue
with THROUGH_ZERO =YES
MLCompWriteRef
MLCompCheck Q = FALSE
MLCompCheck Q=TRUE
Time

Figure 1-28: Comparator Functions Usage

1.1.8 Motion Library - Convertor

MLCNVConnect Connects a converter Pipe Block to the specified axis BOOL

MLCNVConnectEx Connects an extra converter Pipe Block to the specified axis. This BOOL
function connects the output of a pipe to an axis data other than the
control position.

MLCNVDisconnect Disconnects a converter Pipe Block from its associated axis BOOL
MLCNVInit Initializes a converter Pipe Block in Position or Speed mode BOOL
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1.1.8.1 MLCNVConnect
Description

Connect a converter Pipe Block to the specified axis. When using the Pipe Network
for coordinated motion, Pipe Blocks have to be Activated, Connected, and then
Powered On before move commands work.

The Converter block changes the incoming flow of values to continuous position
output with no periodicity. If a converter block is not connected to an Axis, it does not
send position output values to its assigned Axis. Every pipe branch must end in a
converter, whether or not it is connected to a destination Axis object, as seen in
Figure 1 below.

| i ATB
INTEGF: COHL
INTEGRATOR COMVERTOR
+ + + +
e ;
ﬂ‘ > 53‘? AB
MASTER SERR: CONL KIS
MASTER. GEAR ChIV1 AYIS1
+ + + +
> h AEB
A CORL 4
CAM Chiv? AYISZ

Figure 1-29: MLCNVConnect

All converters in the Pipe Network can be connected at once with the command
PipeNetwork(MLPN_Connect). This calls automatically generated code with
MLCNVConnect commands for each Converter block. Therefore, in a multi-axis
program only one command can be used to connect Pipe Blocks instead of
writing code for each Axis separately.

Arguments
Input
Block|D  Descrirtion ID number of an initiated Converter object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
AxisID Description ID number of an initiated Axis object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a

Default —
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Output
Defau|t Description
(Q)

Data type
Unit

Return Type
BOOL

Related Functions
MLCNVConnectEx

MLCNVDisconnect
MLCNVInit

Example
Structured Text

//Connect a converter Pipe Block to Axisl

MLCNVConnect ( CNV1, AXIS1 );

Ladder Diagram

MLCMYConnect

En 2

Returns TRUE if the converter is
connected to the Axis object

BOOL
n/a

O

PipeMetwork CNv1 >HBlockiD

PipeMetwork AXIS1 > Axis|D

Function Block Diagram

MLCMVConnect

Fiperetwork AX]=1 Lozl

1.1.8.2 MLCNVConnectEx

Description

Done

Pipenletwark. CNY1 —BlockiD a—(_H

Connect a converter Pipe Block to the specified axis. This function connects the
output of a pipe to an axis data other than the control position. With this function,
several converter Pipe Blocks can connect to the same axis and acts on different

data.

Normally a Converter block sends position values to an Axis. However, some cases
exist that require additional information such as torque feed-forward (IDN 3056) that

needs to be provided by a second converter.
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This FB does not work when you choose to simulate the device. In such a case,
the FB continuously generates error messages displayed in the Controller log

window.

Need to add 16#8000 to desired IDN number for ValuelD input. 8000 in
hexadecimal signals a vendor-specific IDN value.

Arguments
Input
BlOCle Description

Data type
Range
Unit

Default

AXiSl D Description
Data type
Range
Unit
Default

ValuelD Description

Data type
Range
Unit

Default

Valuel nfO Description

Data type
Range
Unit
Default

Output
Default
(Q)

Return Type
BOOL
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ID number of an initiated Converter object
DINT

[-2147483648, 2147483648]
n/a

ID number of an initiated Axis object
DINT

[-2147483648, 2147483648]
n/a

(for Sercos or EtherCAT motion bus)
Sercos:
IDN plus 8000hexadecimal. 8000h means vendor specific

EtherCAT:
Specify the following constant:
e EC_ADDITIVE_TORQUE_
VALUE
(for torque feed-forward)
DINT

[-2147483648, 2147483648]
n/a

Sercos:
Length in bytes

EtherCAT:

This value is ignored and must be set to zero
DINT

[-2147483648, 2147483648

n/a

Description Returns TRUE if the converter is
connected to the Axis object

Data type BOOL

Unit n/a
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Related Functions
MLCNVConnect

MLCNVDisconnect
MLCNVInit

Example

Structured Text

//Connect a converter Pipe Block to Axisl to send feed-forward

MLCNVConnectEx (
TORQUE_VALUE, 0 );

Ladder Diagram

PipeNetwork.CNV1l, PipeNetwork.AXIS1l, EC_ADDITIVE_

MLCNYZ onnectEx
En Q gy I
PineMetwark, CH1 “—BlockiD
PipeMetwork. AXIS1 S AwisiD
EC_ADDITIWE_TORQUE VALUE  S>—valuelD
] “—Valuelnfo
Function Block Diagram
- MLCMNYConnectEx | Done
PipeMetwork CHyT BlockiD @;Q—f
PipeNetwork AX1S 1 e o
EC _ADDITWE TORQUE WALUE aluelD
- a aluelnfo

1.1.8.3 MLCNVDisconnect

Description

Disconnect a converter Pipe Block from its associated axis.

If a converter block is not connected to an Axis, it does not send position output
values to its assigned Axis. Can disconnect one or multiple Axis from the Pipe
Network and still send single-axis motion commands. Axis can be disconnected while
the Pipe Positions are reset to different values or if coordinated motion is only not
needed with every axis in the project in a certain state.
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Arguments
Input
Block|D  Description ID number of an initiated Converter object

Data type DINT

Range [-2147483648, 2147483648]

Unit n/a

Default —
Output

Default Description Returns TRUE if the converter is
disconnected from the Axis object
(Q)
Data type BOOL
Unit n/a
Return Type
BOOL
Related Functions
MLCNVConnect
MLCNVInit
Example
Structured Text
//Disconnect a converter Pipe Block from its axis
MLCNVDisconnect ( CNV1);
Ladder Diagram
MLCHNYDisconnect
En Q @ |

PipeMetwark, CNv1 HBlockiD

Function Block Diagram

MLCHNYDisconnect Daone

PipeNetwork Chy1 —BlockiD @—’Q—{

1.1.8.4 MLCNVInit

Description

Initializes a converter Pipe Block. Function block is automatically called if a Convertor
Block is added to the Pipe Network, with the input mode (position or speed) entered
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in the Pipe Blocks Properties screen. The Converter block changes the incoming flow
of speed or position values to continuous position output with no periodicity.

Converter objects are normally created in the Pipe Network using the graphical
engine. Then you do not have to add MLCNVInit function blocks to their
programs. Parameters are entered directly in pop-up windows, and the code is
then automatically added to the current project.

Arguments
Input
BlockID Description ID number of a created Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Mode Description 1 for Position mode, 2 for Speed mode. Determines the type
of input to the Converter Object.
Data type DINT
Range [1, 2]
Unit n/a
Default —
Output
Default Description Returns TRUE if the Convertor Pipe
Block is initialized
(Q)
Data type BOOL
Unit n/a
Return Type
BOOL
Related Functions
MLBIkCreate
MLCNVConnect
Example
Structured Text
//Create and Initiate a Convertor object
CNV1l := MLBlkCreate( 'CNV1', 'CONVERTOR' );

MLCNVInit( CNV1, 1 );
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Ladder Diagram

ML Mt
En = -, I

ChY HBlockiD

1 “HMode

Function Block Diagram
ML M INit _ Daone

CIV BlockiD a—_H

1 fode

1.1.9 Motion Library - Delay

MLDelayInit | Initializes a delay object | BOOL ‘

1.1.9.1 MLDelaylnit

Description

Initializes a delay object. Returns TRUE if the function succeeded. This FB is
automatically created in the compiled code of a Pipe Network. It is included in the
MLPN_CREATE_OBJECT (created in ST) which is typically executed in a project as
part of the startup sequence of the Pipe Network.

Arguments
Input
Block|D  DPescription ID number of a created Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
CycleDelay Description Number of delay cycles
Data type DINT
Range [o , 9]
Unit Cycle
Default 0
Example

Structured Text

MLDelayInit (PipeNetwork.DELAY1, ) ;
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Ladder Diagram
Bl Metwork #1

l | MLDelaylnit

En Q i |

PipeMetwork DELAY1  >~BlocklD

2 “—CycleDelay
End of Module
Function Block Diagram
MLDelaylnit
PipeMetwork DELAY1 BlocklD Q DoneDelaylnit
2 CycleDelay

1.1.10 Motion Library - Derivator

MLDerlnit Initializes a derivator object BOOL
MLDerReadInModPos | Returns the input MODULO_POSITION of the Derivator block None
MLDerWriteInModPos | Sets the input MODULO_POSITION of the Derivator block BOOL

1.1.10.1 MLDerlnit

Description

Initializes an derivator object. Function block is automatically called if a Derivator
Block is added to the Pipe Network, with user-defined settings entered in the Pipe
Blocks Properties screen. Input ModuloPosition is defined to manage the periodicity
(modulo) of the input values.
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Derivator objects are normally created in the Pipe Network using the graphical
engine. Then you do not have to add MLDerlnit function blocks to their programs.
Parameters are entered directly in pop-up windows, and the code is then
automatically added to the current project.

tout value A = dilnput val
output value ﬁpuguv_auel MODE = RANGE

Input values

Output value

N

MODE = PERICDIC

260

Input Periodicity

time

Figure 1-30: MLDerlnit

Arguments
Input
Blockl|D  DPescription ID number of a created Pipe Block

Data type DINT

Range [-2147483648, 2147483648]

Unit n/a

Default —

iti Description Input ModuloPosition of Derivator object

ModuloPosition p j
Data type LREAL
Range —
Unit User unit
Default 360.0
Output
Default Description Returns TRUE if the Derivator object is
initialized
(Q)
Data type BOOL
Unit n/a

Return Type
BOOL

Related Functions
MLBIkCreate

MLDerReadlnModPos

MLDerWriteInModPos
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Example
Structured Text

//Create and Initiate a Derivator object

MyDerivator := MLBlkCreate( 'MyDerivator', 'DERIVATOR' );

MLDerInit ( MyDerivator, 360.0 );

Ladder Diagram

MLDerInit

En o O |
tly Derivator BlockiD

360 > MaduloPasition

Function Block Diagram

MLDerlnit ‘Done
Wy Derivatar BlockliD Q—Q—|
360 hoduloFosition

1.1.10.2 MLDerReadlnModPos

Description
Returns the Input ModuloPosition of the derivator block. Input ModuloPosition is
defined to manage the periodicity (modulo) of the input values.

For example, if the input value increases each millisecond by one degree then the
output value is 1000 degrees per second. Now lets imagine that the input value skips
suddenly from 359 to 0

- If Input ModuloPosition = 360, the output continues to indicate 1000 degrees per
second, indicating that rollover into the next period has been properly handled

- If Input ModuloPosition = 1000, the output then indicates 359,000 degrees per
second, indicating that the input has incorrectly interpreted roll-over as a 359 degree
move in one millisecond
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autput valus A = dilnput value
P J—pw—l MODE = RANGE

Input waluss

Output value

\

MODE = PERICDIC
360

Input Periodicity

time
Figure 1-31: MLDerReadlnModPos

The first calculation of a Derivator Pipe Block just after the pipe installation
indicates zero regardless of the initial input value.

Arguments
Input
ID Description ID number of an initiated Derivator object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
ModuloPosition Description Current Input ModuloPosition of the selected
Derivator object
Data type LREAL
Unit User unit
Default —

Related Functions
MLDerWriteInModPos

MLDerlnit

Example
Structured Text

//save the current input MODULO POSITION of a Derivator object

DerInputPeriod := MLDerReadInModPos ( PipeNetwork.MyDerivator );
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Ladder Diagram

HIlDerReadInModPos
En OK O |
Pipemletwork MyDerivatar D) ModuloP ositionf—» DetlnputPeriod
Function Block Diagram
S HILDerReadInHodPos
Piperetwork MyDerivatar —|D ModuloPosition— DerlnputPeriod

1.1.10.3 MLDerWriteInModPos

Description
Sets the Input ModuloPosition of the Derivator block. Input ModuloPosition is defined
to manage the periodicity (modulo) of the input values.

For example, if the input value increases each millisecond by one degree then the
output value is 1000 degrees per second. Now lets imagine that the input value skips
suddenly from 359 to 0

-If Input ModuloPosition = 360, the output continues to indicate 1000 degrees per
second, indicating that rollover into the next period has been properly handled

-If Input ModuloPosition = 1000, the output then indicates 359,000 degrees per
second, indicating that the input has incorrectly interpreted roll-over as a 359 degree
move in one millisecond

output value b =g Input value

dt MODE_: RANGE

Input values

Output value

\

MODE = PERICDIC

360

Input Periodicity

0 >
time

Figure 1-32: MLDerWriteInModPos
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The first calculation of a Derivator Pipe Block just after the pipe installation
indicates zero regardless of the initial input value.

Arguments
Input
ID Description ID number of an initiated Derivator object

Data type DINT

Range [-2147483648, 2147483648

Unit n/a

Default —

ModuloPosition Peserirtion Desired new value of Input ModuloPosition of the
selected Derivator object
Data type LREAL
Range —
Unit User unit
Default —
Output
Default Description Returns TRUE if the Input
ModuloPosition value is changed
(Q)
Data type BOOL
Unit n/a

Return Type
BOOL

Related Functions
MLDerReadlnModPos

MLDerlnit

Example
Structured Text

//change the input MODULO POSITION of a Derivator object to 720

MLDerWriteInModPos ( PipeNetwork.MyDerivator, 720 );

Ladder Diagram

HlDerWritelnModPos

En o % |

PipeMeatwork. MyDerivator >—

D

720 SModuloPosition
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Function Block Diagram

FipeMetwork MyDerivatar

WIDerWritelnHodPde DONE

D a—H

720

hWoduloFosition

1.1.11 Motion Library - Gear

Tip

For usage example about Gear Functions, see page 156

MLGearlnit
MLGearReadOffset
MLGearReadOffSIp
MLGearReadRatio
MLGearReadRatSIp
MLGearWriteOff
MLGearWriteOSIp
MLGearWriteRatio
MLGearWriteRatSlIp

Initializes a Gear Pipe Block with user-defined settings BOOL
Returns the offset value of selected Gear Block None
Returns the Offset Slope value of selected Gear Block None
Returns the ratio value of a gear block None
Returns the ratio slope value of a gear block None
Sets the Offset value of a selected Gear Pipe Block BOOL
Sets the Offset Slope value of a selected Gear Pipe Block BOOL
Sets the Ratio value of a selected Gear Pipe Block BOOL
Sets the Ratio Slope value of a selected Gear Pipe Block BOOL

1.1.11.1 MLGearlnit

Description

Initializes a Gear Pipe Block for use in a PLC Program. Function block is
automatically called if a Gear Block is added to the Pipe Network, with user-defined
settings entered in the Pipe Blocks Properties screen.

The Pipe Block is assigned a Name, Ratio, Offset, and Slopes for changes in Ratio
and Offset values. You can also choose between Modulo or Not modulo mode.
Slopes set the limit at which step changes in Ratio and Offset are implemented. The
default slope value when creating a Gear Block is Max or infinite.

The output of a Gear Block = Input value * Ratio + Offset

Gear objects are normally created in the Pipe Network using the graphical engine.
Then you do not have to add MLGearlnit function blocks to their programs.
Parameters are entered directly in pop-up windows, and the code is then
automatically added to the current project.

Arguments
Input

BlOCkl D Description

Data type
Range
Unit
Default

ID number of a created Pipe Block

DINT

[-2147483648, 2147483648]
n/a

GEAR

Kollmorgen™ | May 2012 144




KAS Reference Manual - Motion Library | 1 Motion Library

145

Output
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Ratio Description Ratio of new Gear Pipe Block. Values lower then 1.0 can be
entered, but require a leading zero (for example 0.8 instead of
.8)
Data type LREAL
Range —
Unit n/a
Default 1.0
Offset Description Offset of new Gear Pipe Block. Values lower then 1.0 can be
entered, but require a leading zero (for example 0.8 instead of
.8)
Data type LREAL
Range —
Unit n/a
Default 0.0
UseUSerRatloslope Description FALSE to use default MAX or Infinite Slope,
TRUE to use user-defined RatioSlope
Data type BOOL
Range 0, 1
Unit n/a
Default FALSE
RatioS|ope Description User-defined limit at which step changes in Ratio are
implemented. Values lower then 1.0 can be entered, but
require a leading zero (for example 0.8 instead of .8)
Data type LREAL
Range —
Unit 1/sec
Default 0.0
UseUserOffsetSIope Description FALSE to use default ‘MAX or Infinite Slope,
TRUE to use user-defined OffsetSlope
Data type BOOL
Range 0,1
Unit n/a
Default FALSE
OffsetSIope Description User-defined limit at which step changes in Offset are
implemented. Values lower then 1.0 can be entered, but
require a leading zero (for example 0.8 instead of .8)
Data type LREAL
Range j—
Unit User unit/sec
Default 0.0
Modulo Description TRUE when mode is modulo. Modulo mode adapts the output
values according to the ModuloPosition (modulo)
Data type BOOL
Range 0) 1
Unit n/a
Default FALSE
Default Description Returns TRUE if the Gear Pipe Block
(Q) is initialized
Data type BOOL
Unit n/a
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Return Type
BOOL

Related Functions
MLBIkCreate

MLGearWriteRatio

Example

Structured Text
//Creates and Initializes a Gear Pipe Block with default values

GEAR1 := MLBlkCreate( 'GEAR1', 'GEAR' );

MLGearInit( GEAR1, 1.0, 0.0, false, 0.0, false, 0.0, false );

Ladder Diagram

MLGearlnit
En o |
GEART >—BlockD
1 > Ratio
] > Offset
false >—{UseUserRatioSlope
] >—RatioSlope
false >—{UseUserOffsetSlape
] > OffsetSlope
false >—Modulo
Function Block Diagram
. MLGearlnit Initialized
GEART BlockiD a—(_H
1 Ratio '
a Offset
falze |zellzerFatioSlope
a FatinSlope
falze |zellzserOffsetSlope
a OffsetSlope
falze Maodulo

1.1.11.2 MLGearReadOffset

Description

Returns the Offset value of a selected Gear Block from the Pipe Network.
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The output of a Gear Block = Input value * Ratio + Offset

Arguments
Input
Description ID number of an initiated an initialized Gear object
BlockID j
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Offset Description The offset value currently assigned to the selected Gear Pipe
Block
Data type LREAL
Unit User unit

Related Functions
MLGearWrite Off

MLGearlnit

Example

Structured Text

//Find the Offset value of Gearl Pipe Block

GearlOffset := MLGearReadOffset( PipeNetwork.GEAR1l );

Ladder Diagram

MLGearReadOf f =1

En Ok, @ |

PipeMetwark. GEAR1 >HBlockiD Cffset = Gearl Offzet

Function Block Diagram

MLGearReadlf f==t
PipeNetwark GEAR1 |—BlockiD Offset—{  GearlOffset

1.1.11.3 MLGearReadOffSIp

Description

Returns the Offset Slope value of a selected Gear Block from the Pipe Network.
Offset Slope sets the limit in User Units per Second at which step changes in offset
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are implemented. The default value when creating a Gear Block is OFFSET_SLOPE_
MAX or infinite.

Arguments
Input
BlockID Description ID number of an initiated an initialized Gear object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Slope Description The offset slope value currently assigned to the selected
Gear Pipe Block
Data type LREAL
Unit User unit/sec

Related Functions
MLGearWriteOSlp

MLGearlnit

Example

Structured Text

//Find the Offset Slope value of Gearl Pipe Block

GearlOffsetSlope := MLGearReadOffSlp (PipeNetwork.GEAR1) ;

Ladder Diagram

HLGearFeadOiiSlp

En Ok, % |

PipeMetwork GEART >HBlockiD Slope > Gearl OffsetSlope

Function Block Diagram

MLGearReadOf{Slp
Pipehetwork GEAR1 ——ElockiD Slope— GearlOffsetSlope

1.1.11.4 MLGearReadRatio

Description

Returns the Ratio value of a selected Gear Block from the Pipe Network.

The output of a Gear Block = Input value * Ratio + Offset
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Arguments
Input
BlockID Description ID number of an initialized Gear Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Ratio Description The Ratio value currently assigned to the selected Gear Pipe
Block
Data type LREAL
Unit n/a

Related Functions
MLGearWriteRatio

MLGearlnit

Example

Structured Text

//Find the Ratio value of Gearl Pipe Block

GearlRatio := MLGearReadRatio (PipeNetwork.GEARL);

Ladder Diagram

MLGearREeadREatio

En aK O |
Pipelletwork GEART >1BlockiD Fatio —> GearlRatio
Function Block Diagram
- HlGearReadRatio
PipeNetwark GEAR1 |—ElockiD Ratio—{  GearlRatio

1.1.11.5 MLGearReadRatSIp

Description

Returns the Ratio Slope value of a selected Gear Block from the Pipe Network. Ratio
Slope sets the limit in 1/Seconds (or s -') at which step changes in Ratio are
implemented. The default value when creating a Gear Block is RATIO_SLOPE_MAX
or infinite.
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Arguments
Input
BlockID Description ID number of an initialized Gear Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Slope Description The Ratio Slope value currently assigned to the selected
Gear Pipe Block
Data type LREAL
Unit 1/sec (or s 1)

Related Functions
MLGearWriteRatSIp

MLGearlnit

Example

Structured Text

//Find the Ratio Slope value of Gearl Pipe Block

GearlRatioSlope := MLGearReadRatSlp (PipeNetwork.GEARL) ;

Ladder Diagram

MLGearReadEatSlp

En 0K (O |

PipeMetwork. GEART >HBlockiD Slope > GearlRatioSlope

Function Block Diagram

MLGearReadEatSlp
PipeNetwark GEAR1 —ElockiD Slope— Gear1RatioSlope

1.1.11.6 MLGearWriteOff

Description
Sets the Offset value of a selected Gear Pipe Block.

The output of a Gear Block = Input value * Ratio + Offset
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Values lower then 1.0 can be entered, but require a leading zero (for example 0.8

instead of .8)

Arguments
Input

Description

BlockID
Data type
Range
Unit
Default

Description

Offset

Data type
Range
Unit
Default

Output

Default
(Q

Return Type
BOOL

Related Functions
MLGearReadOffset

MLGearlnit

Example
Structured Text

ID number of an initialized Gear Pipe Block
DINT

[-2147483648, 2147483648]

n/a

New Offset value to be assigned to selected Gear Pipe
Block. Values lower then 1.0 can be entered, but require a
leading zero (for example 0.8 instead of .8)

LREAL

User unit

Description Returns TRUE if Offset value is
changed in the selected Gear Pipe
Block

Data type BOOL

Unit n/a

//Set the Offset value of Gear Pipe Block to 5 User Units
MLGearWriteOff (PipeNetwork.GEAR1, 5.0);
Ladder Diagram

HlGearWriteDff

En

PipeMetwork. GEART - BlockiD

5 HOffset

Q @ |
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Function Block Diagram

MLGearWriteOf f Done
FipeMetwork GEAR1 BlockiD

g {Cffset

o—CH

1.1.11.7 MLGearWriteOSlIp

Description

Sets the Offset Slope value of a selected Gear Pipe Block. Offset Slope sets the limit
in User Units per Second at which step changes in offset are implemented. The
default value when creating a Gear Block is OFFSET_SLOPE_MAX or infinite.

Values lower then 1.0 can be entered, but require a leading zero (for example 0.8

instead of .8)

Default
Q)

Arguments
Input
BlOCle Description
Data type
Range
Unit
Default
Slope Description
Data type
Range
Unit
Default
Output
Return Type
BOOL

Related Functions
MLGearReadOffSIp

MLGearlnit

ID number of an initialized Gear Pipe Block
DINT

[-2147483648, 2147483648]

n/a

New Offset Slope value to be assigned to selected Gear Pipe
Block. Values lower then 1.0 can be entered, but require a
leading zero (for example 0.8 instead of .8)

LREAL

User unit/sec

Description Returns TRUE if Offset Slope value is
changed in the selected Gear Pipe
Block

Data type BOOL

Unit n/a
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Example

Structured Text

//Set the Offset Slope va

lue of Gearl Pipe Block to 100

MLGearWriteOSlp (PipeNetwork.GEAR1, 100.0);

Ladder Diagram

Pipelletwork GEART >+

100 b

HLGearWritelSlp

En o { I
BlocklD

Slope

Function Block Diagram

MLGearirite0Slp :DDHE |
FipeMetwork GEAR1 ElockiD Q_Q_‘
100 1=lope

1.1.11.8 MLGearWriteRatio

Description

Set the Ratio value of a selected Gear Pipe Block.

The output of a Gear Block = Input value * Ratio + Offset

Values lower then 1.0 can
instead of .8)

Arguments

Input
BlocklID
Ratio
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be entered, but require a leading zero (for example 0.8

Description ID number of an initialized Gear Pipe Block

Data type DINT

Range [-2147483648, 2147483648]

Unit n/a

Default —_

Description New Ratio value to be assigned to selected Gear Pipe Block.

Values lower then 1.0 can be entered, but require a leading
zero (for example 0.8 instead of .8)
Data type LREAL

Range —
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Output

Return Type
BOOL

Related Functions
MLGearReadRatio

MLGearlnit

Example

Structured Text

//Set the Ratio value of

Unit n/a
Default —

Default Description
Q)

MLGearWriteRatio (PipeNetwork.GEARL1, 5.0);

Ladder Diagram

Pipetletwork. GEART >

5 >

Returns TRUE if Ratio value is
changed in the selected Gear Pipe

Function Block Diagram

Block
Data type BOOL
Unit n/a
Gearl Pipe Block to 5
HlGearlriteRatio
En Q O I
ElockD
Fatio
Cane

MLGearWriteRatio

Fipetetwork GEAR1

BlockiD 2

5

{Fatio

1.1.11.9 MLGearWriteRatSIp

Description

Set the Ratio Slope value of a selected Gear Pipe Block. Ratio Slope sets the limit at
which step changes in ratio are implemented. The default value when creating a
Gear Block is RATIO_SLOPE_MAX or infinite.

Kollmorgen™ | May 2012 154




KAS Reference Manual - Motion Library | 1 Motion Library

Values lower then 1.0 can be entered, but require a leading zero (for example 0.8
instead of .8)

Arguments
Input
BlockID Description ID number of an initialized Gear Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Slope Description New Ratio Slope value to be assigned to selected Gear Pipe
Block. Values lower then 1.0 can be entered, but require a
leading zero (for example 0.8 instead of .8)
Data type LREAL
Range —_
Unit 1/sec
Default —
Output
Default Description Returns TRUE if Ratio Slope ve.llue is
changed in the selected Gear Pipe
(Q) Block
Data type BOOL
Unit n/a
Return Type
BOOL
Related Functions
MLGearReadOffSIp
MLGearlnit
Example
Structured Text
//Set the Ratio Slope value of Gearl Pipe Block to 100
MLGearWriteRatSlp (PipeNetwork.GEARL1, 100.0);
Ladder Diagram
HLGearWriteRatSlo
En Q O I

PipeMetwork GEAR1 >~ BlockiD

100 HSlope
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Function Block Diagram

MLGearWriteRatSly — JONE

PipeNetwork GEAR T BlockiD @—'Q—{

1an =lope

1.1.11.10 Usage example of Gear Functions
The output value starts with offset = 0 and gain = 1 (blue line)

Qutput value

= Input value * GAIN + OFFSET

GAIN =1

OFFSE\T =0 /v

Input value

time

You can call the MLGearWriteOff function to modify the Offset (where Offset_Slope is
set with the MLGearWriteOSlIp function).

Output value

= Input walue ™ GAIN + OFFSET

L =TRUE

OFFSET_SLOPE

A

15 /
T Input walue

MLGearWrite Off
L =FALSE

time

After setting the Offset (Q=TRUE in the previous figure), you can call the
MLGearWriteRatio function to modify the gear Ratio (where Gain_Slope is set with
the MLGearWriteRatSIp function).
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Output walue | = Input value ™ GAIN + OFFSET

L =TRUE
GAIN_SLOPE

A 4

MLGearWriteRatio
L =FALSE

15

e

Input value

time

The output value is finally adapted with the gear offset and ratio (blue line).

h
Output value | = Input value * GAIN + OFFSET

Qutput value

/

Input Value * GAIN

d

Input value

[y
OFFSET \

time

Figure 1-33: Gear Functions Usage

1.1.12 Motion Library - Integrator

MLIntInit | Initializes an integrator object | BOOL
MLIntWriteOutVal |Sets the output value of an integrator object |BOOL

1.1.12.1 MLIntInit
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Description

Initializes an integrator object. Function block is automatically called if an Integrator
Block is added to the Pipe Network, with user-defined settings entered in the Pipe
Blocks Properties screen.

Integrator object can operate in Modulo or not modulo mode. While in Modulo mode,
the output values are adapted according to the entered ModuloPosition value.

Output value \:I[\nput walue] dt
MODE = RANGE

Qutput values

Input value

N

MODE = PERIODIC

Periodicity

-

time

Figure 1-34: MLIntInit

Integrator objects are normally created in the Pipe Network using the graphical
engine. Then you do not have to add MLIntInit function blocks to their programs.
Parameters are entered directly in pop-up windows, and the code is then
automatically added to the current project.

Arguments
Input
Block|D  DPescription ID number of a created Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
ModuloPosition Description Output ModuloPosition of Integrator object
Data type LREAL
Range —
Unit User unit
Default 360.0
Modulo Description TRUE when mode is modulo. Modulo mode adapts the output
values according to the ModuloPosition (modulo)
Data type BOOL
Range 0, 1
Unit n/a
Default TRUE
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Output
Default Description Returns TRUE if the Integrator object
is initialized
(Q)
Data type BOOL
Unit n/a
Return Type
BOOL

Related Functions
MLBIkCreate

MLIntWriteOutVal

Example
Structured Text

//Create and Initiate an Integrator object

MyIntegrator := MLBlkCreate( 'MyIntegrator', 'INTEGRATOR' );

MLIntInit (MyIntegrator, 360.0, true );

Ladder Diagram

MLIntInit
En o @ I
fyIntegratar > BlackiD
360 S ModuloPosition
TRUE >~ Modulo
Function Block Diagram
S MLIntinit Daone
Myintegratar ElockiD Q—Q—‘
A60 WoduloPosition
TRLUE Wodulo

1.1.12.2 MLIntWriteOutVal

Description
Sets the output value of an integrator object. This function can force the output to an
entered value not dependent on the input value from the Pipe Network.
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Output value can jump to another value instantly after the function is executed if
the Pipe Network is running.

Arguments
Input
BlockID Description ID number of an initiated Integrator object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Value Description Desired new output value of the selected Integrator object
Data type LREAL
Range —
Unit User unit
Default —
Output
Default Description Returns TRUE if the output value if the
Integrator object is changed
(Q)
Data type BOOL
Unit n/a
Return Type
BOOL
Related Functions
MLIntInit
Example
Structured Text
//change the output value of an integrator object to 35
MLIntWriteOutvVal ( PipeNetwork.MyIntegrator, 35.0 );
Ladder Diagram
MLIntWriteOutVal
En Q o, I

Pipeletwork hylntegrator > BlockiD

35.0 Hvalue
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Function Block Diagram

Ja.0 alue

1.1.13 Motion Library - Master

For usage example about Master Functions, see page 181

Function sorted by types:

MLMstlInit

MLMstRun
MLMstWriteAccel
MLMstWriteDecel
MLMstWriteSpeed

MLIntWriteOutVal :DDHE '
FipeMetwork Mylntegrataor ElockiD o] O_i

MLMstReadAccel MLMstAbs
| MLMstReadDecel | MLMstAdd
| MLMstReadinitPos | MLMstForcePos
| MLMstReadSpeed | MLMstRel
 MLMstStatus |

Functions sorted in alphabetical order:

MLMstAbs
MLMstAdd

MLMstForcePos

MLMstlnit
MLMstReadAccel
MLMstReadDecel
MLMstReadInitPos
MLMstReadSpeed
MLMstRel

MLMstRun
MLMstStatus
MLMstWriteAccel
MLMstWriteDecel
MLMstWritelnitPos
MLMstWriteSpeed

Does an absolute move

Does an additive move relative for a specified distance from the
endpoint of the previous move

Forces the specified position. Possible only when the block is not
moving.

Initializes a master object (TMP generator)

Gets the present acceleration value of a master block
Gets the present deceleration value of a master block
Gets the initial position of a master block

Gets the speed of a master block

Does an Relative move for a specified distance from the current
position

Jogs at the specified speed. Returns TRUE if the function succeeded
Returns the status of the generator

Sets the acceleration of a master block

Sets the deceleration of a master block

Sets the initial position of a master block

Sets the speed of a master block

BOOL
BOOL

BOOL

BOOL
None
None
None
None
BOOL

BOOL
DINT
BOOL
BOOL
BOOL
BOOL

1.1.13.1 MLMstAbs

Description

Performs a move to an absolute position. Returns TRUE if the function succeeded.
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Arguments
Input
BlockID Description ID name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Position  Pescrirtion Sets the value of the absolute destination position.
When the Modulo is turned on, the Master Block moves to the targeted
position during the corresponding period, calculated as follows:
e |[f the Position input is between 0 and the Modulo Position, then the Master
Block moves within the current period (no position rollover).
e [f the Position input is greater than the Modulo Position, then the Master Block
moves during one of the next period (positive position rollover).
Position
Setpoint
5N
5
N
<@
=
9
=
0]
(@]
™)
(@]
-
=
o
o]
=
time
The Master Block works similarly for negative positions: if the Position input
is less than zero, then the Master Block moves during one of the previous
period (negative position rollover).
Data type LREAL
Range —
Unit User unit
Default —
Output
escription eturns true when function
Default ~ Peseet R o h tf i
successfully executes
(Q)
Data type BOOL
Unit n/a
Related Functions
MLMstWriteSpeed
MLMstWriteDecel
MLMstWriteSpeed
Example
Structured Text
MLMstAbs ( PipeNetwork.MASTER, )
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Ladder Diagram

MLMstAbs
MasterMove1Complete
En Q & |
PipeNetwork MASTER > BlocklD
1000.0 “—Position
Function Block Diagram
I MLMstAbS " DoneAbs
PipeNetwork MASTER BlockiD Q Q—f
1000.0 Fosition

1.1.13.2 MLMstAdd
Description

Performs a move for a specified distance relative to the endpoint of the previous
move. Returns TRUE if the function succeeded.

Arguments
Input
EN Description Enables FB to be executed
Data type BOOL
Range 0, 1
Unit n/a
Default —
Block |D DPescrirtion ID name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
DeltaPos Description Relative distance to move
Data type LREAL
Range —
Unit User unit
Default j—
Output
Default Description Returns true when function
successfully executes
(Q
Data type BOOL
Unit n/a
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Related Functions

MLMstWriteSpeed
MLMstWriteDecel

Example

Structured Text

MLMstAdd( PipeNetwork.MASTER, ) ;

Ladder Diagram

StartMove
Pl

En

FipeMetwork. MASTER

7a0.0

“—BlockiD

MLM=tAdd

> DeltaPosition

You must use a pulse contact to start the FB

Function Block Diagram

FipeMetworlk MASTER
7500

1.1.13.3 MLMstForcePos

Description

EloclklD

DeltaFPosition

MLMstAdd " DoneMstadd

Forces the position of a Master Block to a specified position. This block can only be
executed when motion is not occurring. It can be used to force the master starting
position to the desired values from which to start motion.

Arguments

Input

EN

Block ID

Description

Data type
Range
Unit
Default

Description

Data type
Range
Unit
Default

Enables FB to be executed
BOOL

0, 1

n/a

ID name of the Master Block

DINT
[-2147483648, 2147483648]
n/a
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iti Description Defines the Master starting position when the motion starts
Position

Data type LREAL

Range —

Unit User unit

Default —
Output

Default Description Returns true when function
successfully executes
(Q)
Data type BOOL
Unit n/a

Related Functions
MLMstReadInitPos
Example
Structured Text
MLMstForcePos ( PipeNetwork.MASTER, ) ;
Ladder Diagram

MLMstForcePos

En Q {» |

PipeNetwork MASTER > BlocklD

2500.0 »—Position

You must use a pulse contact to start the FB

Function Block Diagram

MLMstForcePos " DonePos
PipeNetwork MASTER BlockiD Q Q—f
2500.0 Fosition

1.1.13.4 MLMstinit

Description

Initializes a Master TMP (trapezoidal motion profile) generator block. This function is
automatically created when the MLMaster Block is included in the Pipe Network
Editor. Based on the parameters defined in the Master pipe block (see figure below),
the Inputs for this function are initialized by default.
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% MASTER : MASTER

General Parameters

SAMPLING_PERIOD
MODE

MODULO_POSITION
TRAVEL_SPEED
ACCELERATION
DECELERATION

INITIAL _POSITION

1.0

IMODULO v

360.0
1000.0
10000.0
10000.0
0.0

Cancel

Figure 1-35: TMP Initialization

Arguments
Input
B|OCk |D Description
Data type
Range
Unit

Default

ModuloPosition  Peserption

Data type
Range
Unit
Default

PeriOd Description

Data type
Range
Unit
Default

ID name of the Master Block

DINT
[-2147483648, 2147483648]
n/a

Modulo Position for cyclic motion systems expressed
in user logical units (Position Rollover Value)

LREAL

User unit

Sampling period of the generator expressed according to the
update cycle (e.g. 2.0 means the sampling is done once
every 2 cycles)

LREAL

User unit

Kollmorgen™ | May 2012 166




KAS Reference Manual - Motion Library | 1 Motion Library

Speed Description Travel speed value expressed in user logical units per
second. The travel speed value is used to set the constant
speed part of the trapezoidal motion profile

Data type LREAL
Range —
Unit User unit/sec
Default —
Acceleration Descrirtion Acceleration value expressed in user logical units per

second squared. The acceleration value is always used
to generate the first part of the trapezoidal motion profile

Data type LREAL
Range —
Unit User unit/sec?
Default —
Deceleration DPescrirtion Deceleration value expressed in user logical units per

second squared. The deceleration value is always used
to generate the last part of the trapezoidal motion profile

Data type LREAL
Range —
Unit User unit/sec?
Default —
Initial Description Initial position value expressed in user logical units. Used
iy only at the pipe activation to initialize the position starting
Position point
Data type LREAL
Range —
Unit User unit
Default —
Modulo Description The available modes are Modulo (True) or No modulo (False)
Data type BOOL
Range 0, 1
Unit n/a
Default —
Output
Default Description Returns true when function
successfully executes
(Q)
Data type BOOL
Unit n/a
Example
Structured Text
MLMstInit ( PipeNetwork.MASTER, ’ ’ ’ ’ ’

, true );
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MLIMstInit
En (> |
PipeNetwork MASTER »—{BlocklD

360.0 >—{ModuloPosition

1.0 »—{Period

800.0 —{Speed

20000 »—{Acceleration

20000 »—Deceleration

£20.0 »—InitialPosition

true >—{Modulo

Function Block Diagram

MLMstinit " 777 DoneMstinit
PipeNetwork MASTER —IBlockD ] I Q—|

350.0 —|oduloPosition S
1.0 —fPeriod
300.0 —lapesd
20000.0 —{sceeleration
20000.0 —Deceleration
520.0 InitialPe=ition
true Modulo

1.1.13.5 MLMstReadAccel
Description

Get the presently used value for acceleration of a master block.

Arguments
Input
EN Description Enables FB to be executed
Data type BOOL
Range 0,1
Unit n/a

Default —

ID name of the Master Block

BlOCk | D Description
Data type DINT
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Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
OK Description Returns true when function successfully executes
Data type BOOL
Unit n/a
Acceleration DPescrirtion Returns Acceleration value
Data type LREAL
Unit User unit/sec?

Related Functions
MLMstReadSpeed

MLMstReadDecel

Example

Structured Text

MLMstReadAccel ( PipeNetwork.MASTER );

Ladder Diagram

MLIMstReadAccel

En OK {3 I

PipeNetwork MASTER ~ >—BlockID Acceleration —> MstAccelValue

Function Block Diagram

MLMstGetAccel

PipeNetwork MASTER | ——BlockD  Accelerati J———— | MstAccelValue

1.1.13.6 MLMstReadDecel

Description
Get the presently used value for deceleration of a master block.
Arguments
Input
EN Description Enables FB to be executed
Data type BOOL
Range 0,1
Unit n/a

Default —
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BlOCk |D Description
Data type

Range
Unit
Default

Output
OK Description

Data type
Unit

Deceleration  Deseription
Data type

Unit

Example
Structured Text

MLMstReadDecel ( PipeNetwork.MASTER

Ladder Diagram

ID name of the Master Block

DINT
[-2147483648, 2147483648]

n/a

Returns true when function successfully executes

BOOL
n/a

Returns Deceleration value

LREAL
User unit/sec?

En

MLMstReadDecel

PipeMNetwork MASTER >—B|GC|(|D

OK S |

Deceleration —> MsDecelValue

Function Block Diagram

MLMstGetDecel

PipeNetwork MASTER |——BlocklD  Decelerati }—— ]

1.1.13.7 MLMstReadlnitPos
Description

MstDecelValue

Get the presently used value for initial position of a master block.

Arguments
Input
E N Description
Data type
Range
Unit

Default

BlOCk | D Description

Data type

Enables FB to be executed

BOOL
0,1
n/a

PipeNetwork Block
DINT
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Range [-2147483648, 2147483648
Unit n/a
Default —
Output
OK Description Returns true when function successfully executes
Data type BOOL
Unit n/a
Position  Description Returns Intial Postion
Data type LREAL
Unit User unit
Example
Structured Text
MstInitPos := MLMstReadInitPos( PipeNetwork.MASTER );

Ladder Diagram

MLIMstReadInitPos
En OK {3 I
PipeNetwork MASTER ~ »—BlockID Position > MstInitPos
Function Block Diagram
- MLMstReadInitPos -
PipeNetwork MASTER ———BlockiD Position | MstinitPos

1.1.13.8 MLMstReadSpeed
Description

Get the presently used value for speed of a master block.

Arguments
Input
EN Description Enables FB to be executed
Data type BOOL
Range 0, 1
Unit n/a
Default —
Block |D DPescription ID name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a

Default —
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Output
OK Description
Data type
Unit
Speed Description
Data type
Unit
Related Functions
MLMstReadAccel
MLMstReadDecel
Example
Structured Text
MstSpeed := MLMstReadSpeed (

Ladder Diagram

Returns true when function successfully executes

BOOL
n/a

Returns current Speed

LREAL
User unit/sec

PipeNetwork.MASTER ) ;

PipeNetwork MASTER >

Function Block Diagram

MLMstReadSpeed
En OK {3 I
BlockID Speed — MstSpeed
MLMstReadSpeed o
Speed I MsttSpeed

PipeNetwork MASTER  ——BlockID

1.1.13.9 MLMstRel
Description

Performs a move for a specified distance relative to the current position. Returns
TRUE if the function succeeded.

Arguments

Input
EN

Description

Data type
Range
Unit
Default

Enables FB to be executed
BOOL
0, 1

n/a
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Block |D Description ID name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
DeltaPos Description Relative distance to move
Data type LREAL
Range —
Unit User unit
Default —
Output
Default Description Returns true when function
successfully executes
(Q)
Data type BOOL
Unit n/a
Related Functions
MLMstWriteSpeed
MLMstWriteDecel
Example
Structured Text
MLMstRel ( PipeNetwork.MASTER, ) ;
Ladder Diagram
MLMstRel
StartMove
I En Q O |
PipeNetwork MASTER > BlocklD
750.0 > DeltaPosition
You must use a pulse contact to start the FB
Function Block Diagram
MLMstRel "~ DoneMstRel
PipeNetwork MASTER BlockiD Q Q—{
7500 DeltaFosition
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1.1.13.10 MLMstRun

Description
Jog at the specified speed. Returns TRUE if the function succeeded.

Arguments
Input
EN Description Enables FB to be executed
Data type BOOL
Range 0, 1
Unit n/a
Default —
Block |D DPescrirtion ID name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Speed Description Speed to jog motor
Data type LREAL
Range —
Unit User unit/sec
Default —
Output
Default Description Returns ftrltlje when tfunction
successfully executes
(Q)
Data type BOOL
Unit n/a
Related Functions
MLMstWriteSpeed
MLMstWriteDecel
Example
Structured Text
MLMstRun( PipeNetwork.MASTER, )
Ladder Diagram
MLMstRun
En Q O |

PipeNetwork MASTER >—BlockiD

1250.0 > Speed
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Function Block Diagram

MLMstRun " 'DoneMstRun

PipeNetwork MASTER [——BlockiD ——(H

Running

Stopped

1250.0 Speed

1.1.13.11 MLMstStatus

Description

The value returned is the state being executed by the TMP generator as it processes
the various motion commands. Some states are transitory, others are stable until the
next event takes place. The following terms are relevant to the returned values.

Definition

Speed is non-zero

Speed is zero

Positioning A target position has been programmed with a relative, additive or absolute command.

N o o W N =~ O

Status Definition

(New speed programmed) is entered when a MLMstRun command is programmed and the Generator is not at the new speed.
(Stable state Running or Stopped) is entered when the programmed speed is reached and a run command has been programmed.
(Speed change) is entered when the current speed is greater than the travel speed when a positioning move is commanded.
(Speed reversal while positioning) is entered when the distance to go requires a speed reversal.

(Acceleration while positioning) current speed is below the travel speed

(Constant Speed while positioning) current speed is at the travel speed.

(Deceleration while positioning) current speed is changing to achieve the target position at zero speed.

(Micro step) is entered when a small change in position is required and the current speed is zero.

Arguments
Input
EN Description Enables FB to be executed
Data type BOOL
Range 0,1
Unit n/a
Default —
Block |[D  Description ID name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
OK Description Returns true when function successfully executes
Data type BOOL
Unit n/a
Default Description Returns the status of the generator
(Q)
Data type DINT
Unit n/a
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Example
Structured Text

MasterStatus := MLMstStatus( PipeNetwork.MASTER );

Ladder Diagram

MWLMstStatus
En Ok > |
MasterStatus
PipeMetwark. MASTER S BlockiD Q (O |
Function Block Diagram
MLMstStatus "~ DoneMstStatus

PipeNetwork MASTER  |——BlockiD o—— Q—{

1.1.13.12 MLMstWriteAccel
Description

Set the acceleration of a master block. Returns TRUE if the function succeeded.

Arguments
Input
EN Description Enables FB to be executed
Data type BOOL
Range 0, 1
Unit n/a
Default —
Block |D DPescription ID name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Acceleration Description Acceleration value expressed in user logical units per
second squared
Data type LREAL
Range i
Unit User unit/sec?
Default —
Output
Default Description Returns ftr:.lje when tfunction
successfully executes
(Q)
Data type BOOL
Unit n/a
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Related Functions
MLMstAbs

MLMstRel
MLMstWriteSpeed
MLMstWriteDecel

Example

Structured Text

MLMstWriteAccel ( PipeNetwork.MASTER,

Ladder Diagram

MLMstWriteAccel
En Q )
PipeMNetwork MASTER >—BlockID
40000.0 “—Acceleration
Function Block Diagram
MLMstWriteAccel " DoneMstSetAccel
PipeNetwork MASTER BlockiD Q Q—{
40000.0 Accelerati...

1.1.13.13 MLMstWriteDecel
Description

Set the deceleration of a master block. Returns TRUE if the function succeeded.

Arguments
Input
EN Description
Data type
Range

Unit
Default

BlOCk | D Description

Data type
Range
Unit
Default

Kollmorgen™ | May 2012

Enables FB to be executed
BOOL
0, 1

n/a

ID name of the Master Block

DINT
[-2147483648, 2147483648]
n/a




KAS Reference Manual - Motion Library | 1 Motion Library

Deceleration Pescrirtion Deceleration value
Data type LREAL
Range _
Unit User unit/sec?

Default —

Output
Default Description

Returns true when function
successfully executes

(Q
Data type BOOL
Unit n/a
Related Functions
MLMstWriteSpeed
Example
Structured Text
MLMstWriteDecel ( PipeNetwork.MASTER, )
Ladder Diagram
MLMstWriteDecel
En {3 }
PipeNetwork MASTER >—B|GC|(|D
40000.0 ~—Deceleration
Function Block Diagram
MLMstWriteDecel " DoneMstSetDecel
PipeNetwork MASTER BlockiD Q—|
40000.0 Deceleration

1.1.13.14 MLMstWritelnitPos
Description

Set the initial position of a master block. Returns TRUE if the function succeeded.
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Arguments
Input
EN Description Enables FB to be executed
Data type BOOL
Range 0, 1
Unit n/a
Default —
Block |D  DPescrirtion ID name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Position  Descrirtion Initial position
Data type LREAL
Range —
Unit User unit
Default —
Output
Default Description Returns ftrltlje when tfunction
successfully executes
Q)
Data type BOOL
Unit n/a
Example

Structured Text

MLMstWriteInitPos( PipeNetwork.MASTER, )

Ladder Diagram

MLIMstWritelnitPos

En Q {3 I

PipeMetwork MASTER >—E!I::JckID

2500.0 “—Position

Function Block Diagram

| MLMstWritelnitPos ~ DoneSetinitPos
PipeNetwork MASTER BlockiD @;Q—{
120.0 FPosition
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1.1.13.15 MLMstWriteSpeed
Description

Set the speed of a master block. Returns TRUE if the function succeeded.

Arguments
Input
EN Description
Data type
Range
Unit
Default
BlOCk |D Description
Data type
Range
Unit
Default
Speed Description
Data type
Range
Unit
Default
Output
Default
(Q

Related Functions
MLMstWriteSpeed

MLMstWriteDecel

Example

Structured Text

MLMstWriteSpeed( PipeNetwork.MASTER,

Enables FB to be executed
BOOL

0, 1

n/a

ID name of the Master Block

DINT
[-2147483648, 2147483648]
n/a

Speed of the motion

LREAL

User unit/sec

Description Returns true when function
successfully executes

Data type BOOL

Unit n/a
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Ladder Diagram

MLMstWriteSpeed

En Q P |

PipeNetwork MASTER >—B|GC|€|D

400.0 >—{Speed

Function Block Diagram

| mLmstwriteSpeed |  DoneSetSpeed
PipeNetwork MASTER BlocklD Q Q—{
800.0 Speed

1.1.13.16 Usage example of Master Functions

Speed

——————————————— TRAVEL_SPEED

MLMstRel
MLMstAbs

/ {2 = False

\ time

Q=TRUE

MLMstRun(0.0) reduce the speed down to O.
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MLMstRun{0.0)
.Q =FALSE

Speed speed reached
Q=TRUE  ~_ \

7,
I

time

"\ MLMstRuUn

Figure 1-36: Master Functions Usage

1.1.14 Motion Library - Phaser

Tip
For usage example about Phaser Functions, see page 188

MLPhalnit Initializes a phaser Pipe Block BOOL
MLPhaReadPhase Gets the phase value of a phaser block None
MLPhaReadSlope Gets the phase slope value of a phaser block None
MLPhaWritePhase Sets the phase value of a phaser block BOOL
MLPhaWriteSlope Sets the phase value of a phaser block BOOL

1.1.14.1 MLPhalnit

Description
Initializes a phaser Pipe Block. Returns TRUE if the function succeeded.

This function block is automatically called by the Function PipeNetwork(MLPN_
CREATE_OBJECTS) if a Phaser Block is added to the Pipe Network, with user-
defined sefttings entered in the Pipe Blocks Properties screen.

The Phaser Pipe Block is assigned a Name, OUTPUT_PERIOD, PHASE, PHASE_
SLOPE_TYPE, and STANDBY_VALUE.

Arguments
Input
Block|D  DPescription ID Name of a Phaser function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
ModuloPosition Peserirtion Rollover Position of the Phaser block
Data type LREAL
Range —
Unit User unit
Default 360.0
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Phase Description Amount of Phase adjustment
Data type LREAL
Range —
Unit n/a
Default 0.0
UseUserSIope Description Setting determines if Max Slope or user-defined slope
is used
Data type BOOL
Range 0,1
Unit n/a
Default Max Slope
PhaseSIope Description User-defined slope for making the phase adjustment
Data type LREAL
Range —
Unit User unit/sec
Default 0.0
StandbyVaIue Description When using MLPhaStart function, the output becomes
True when the Input value equals the Standby Value
Data type LREAL
Range —
Unit n/a
Default 0.0
Output
Default Description Returns True if the function block is
successfully executing
(Q)
Data type BOOL
Unit n/a
Related Functions
MLPhaReadPhase
MLPhaReadSlope
MLPhalnit
MLPhaWritePhase
Example
Structured Text
MLPhaInit ( PipeNetwork.PhaseAdjust , , , false, , ) ;
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MLPhalnit
InitFhaseBlock
|| En Q @ |
PipeNetwork PhaseAdjust >—E|UC|{|D
720.0 >—ModuloPosition
30.0 >—Phase
0 “—UselJserSlope
30.0 “—PhaseSlope
10.0 > StandbyValue
Function Block Diagram
MLPhalnit
PipeNetwork Phazefdjust ——BlockiD —| Mermal_Init
720 [ ModuloPosition ' -
30 Phaze
falze —UzelzerSlope
30 PhazeSlope
10 —Standbvvalue

1.1.14.2 MLPhaReadPhase

Description
Get the phase value of a

phaser block.

Arguments
Input
BlOCle Description
Data type
Range
Unit
Default
Output
Phase Data type
Example
Structured Text
PresentPhase := MLPhaReadPhase (

ID Name of a Phaser function block in the Pipe Network

DINT
[-2147483648, 2147483648]
n/a

LREAL

PipeNetwork.PhaseAdjust );
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Ladder Diagram

MLPhaReadPhase
GetPhase
|| En OK - I
PipeMetwork PhaseAdjust > BlocklD Phase — PresentPhase
Function Block Diagram
| uLPnaReadPhase|
PipeMNetwork PhaseAdjust I—EIGCHID Phase4| ActualPhase

1.1.14.3 MLPhaReadSlope
Description

Get the phase slope value of a phaser block.

Arguments
Input
BlockID Description ID Name of a Phaser function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Slope Description Present Slope value
Data type LREAL
Unit User unit/sec
Default Value defined in the setup of a Phaser Block within a Pipe

Network. Depending on the phase slope type setting, it is the
VALUE in “PHASE_SLOPE_USER”, “PHASE” or the max
slope.

Related Functions
MLPhaReadSlope

Example

Structured Text

PresentSlope :=MLPhaReadSlope( PipeNetwork.PhaseAdjust );
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Ladder Diagram

MLPhaReadSlope
GetPhase
| | En QK S |
PipeMetwark PhaseAdjust >—EIDCI{ID Slope — PresentSlope
Function Block Diagram
MLFPhaReadSlope

PipeMNetwork PhaseAdjust |—B|DCH|D

ActualSlope

1.1.14.4 MLPhaWritePhase
Description

Set the phase value of a phaser block.

Arguments
Input
BlOCkl D Description
Data type
Range
Unit
Default
Phase Description
Data type
Range
Unit
Default
Output

Default
Q)

Related Functions
MLPhaReadPhase

Example

Structured Text

MLPhaWritePhase( PipeNetwork.PhaseAdjust

ID Name of a Phaser function block in the Pipe Network

DINT
[-2147483648, 2147483648]
n/a

Phase value

LREAL

User unit/sec

Value defined in the setup of a phaser Block within a Pipe
Network. It is in the “PHASE” field in the parameter tab

Description Returns True if the function block is
successfully executing

Data type BOOL
Unit n/a

’ )i
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187

Ladder Diagram

SetPhase
|1

MLPhaWri

PipeMNetwork. PhaseAdjust

30.0

En

> BlockiD
>—Phase

tePhase

Function Block Diagram

MLPhaWritePhase
PipeMetwork PhaseAdjust BlocklD Q
30 Phase

—| Mormal_SetPhase

1.1.14.5 MLPhaWriteSlope

Description

Set the phase value of a phaser block. Returns TRUE if the function succeeded.

Arguments
Input
BlOCkl D Description
Data type
Range
Unit
Default
Slope Description
Data type
Range
Unit
Default
Output
Default
(Q)

Related Functions

MLPhaReadSlope
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ID Name of a Phaser function block in the Pipe Network

DINT
[-2147483648, 2147483648]
n/a

Set slope of phase adjust

LREAL
User unit/sec

Value defined in the setup of a Phaser Block within a Pipe
Network. Depending on the phase slope type setting, it is the
VALUE in “PHASE_SLOPE_USER”, “PHASE” or the max
slope.

Description Returns True if the function block is
successfully executing

Data type BOOL
Unit n/a
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Example
Structured Text

MLPhaWriteSlope( PipeNetwork.PhaseAdjust , )

Ladder Diagram

MLPhaWriteSlope
GetPhase

|| En Q

PipeNetwork PhaseAdjust >—BlocklD

> Slope

30.0

O

Function Block Diagram

MLPhaWriteSlope

PipeNetwork PhaseAdjust —{BlocklD Q]

10 Slope

1.1.14.6 Usage example of Phaser Functions

Mormal_SetSlope

When you call the MLPhaStop function, the output becomes True as soon as the

Standy_Value is reached.

Input value

MLPhaStop

2 =FALSE

input value

f

Y

Qutput value } Q=TRUE | me
~— ¥
1/
,..-r""/nr -
STANDBY_VALUE time
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When you call the MLPhaStart function, the output becomes True as soon as the
Input value equals the Standby_Value.

A
Input value

MLPhaStart Input value
Q =FALSE j

Y

‘ .
Output value A T

A
Q =TRUE L

time

You can call the MLPhaWritePhase function to modify the phase slope.

A

Input value
Input value

time

Output *ufalu:-:*"l

d

‘\ PHASE_SLOPE
L

/' N
1 s a=TRUE time
MLPhaSetPhase T T

(1 = FALSE

e
Y
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Input value

Input value

| PHASE

Output value /= (Input value + PHASE) % MODULO POSITION time

Output value

/

time

Figure 1-37: Phaser Functions Usage

% MODULO_POSITION is in the equation to take into account the modulo
(periodicity) of the value.

1.1.15 Motion Library - PMP

MLPmpAbs Moves to an Absolute Position BOOL
MLPmpForcePos Forces the specified position. Possible only when the block is not BOOL
moving.
MLPmplnit Initializes a PMP object (Parabolic Motion Profile generator) with user- BOOL
defined settings
MLPmpReadAccel Gets the Acceleration parameter of a PMP block None
MLPmpReadFstSpd Gets the FirstTravelSpeed parameter of a PMP block None
MLPmpReadInitPos Gets the InitialPosition parameter of a PMP block None
MLPmpReadJerk Gets the Jerk parameter of a PMP block None
MLPmpReadLstSpd Gets the LastTravelSpeed parameter of a PMP block None
MLPmpRel Does two subsequent relative moves BOOL
MLPmpRun Jog the generator at the specified speed BOOL
MLPmpStatus Returns the status of the PMP block generator None
MLPmpWriteAccel Sets the acceleration parameter of a PMP block BOOL
MLPmpWriteFstSpd Sets the FirstTravelSpeed parameter of a PMP block BOOL
MLPmpWriteJerk Sets the jerk parameter of a PMP block BOOL
MLPmpWriteLstSpd Sets the LastTravelSpeed parameter of a PMP block BOOL

1.1.15.1 MLPmpAbs

Description

Move to an Absolute Position using a parabolic acceleration profile. The FIRST_
TRAVEL_SPEED is used as the velocity for the motion. JERK determines the level of
parabolic acceleration. Returns TRUE if the function succeeded.
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Arguments
Input
BlockID Description ID Name of the PMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Position Description Absolute Position of motor/load to be at after this FB is
complete
Data type LREAL
Range —
Unit User unit
Default i
Output
Default Description Returns True if the function block is
successfully executin
Data type BOOL
Unit n/a
Related Functions
MLPmpWriteAccel
MLPmpWriteJerk
MLPmpWriteFstSpd
Example
Structured Text
MLPmpAbs ( PipeNetwork.PmpMaster, 1000.0 )
Ladder Diagram
MLPmpAbs
Starthove
| | P |
. En Q LA |
PipeNetwork PmpMaster >—BlockiD
1000.0 »—Position
Function Block Diagram
MLPmpAbs Mormal_PmpAbs
PipeMetwork PmpMaster BlocklD II];Q—‘
1000.0 Fosition
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1.1.15.2 MLPmpForcePos

Description

Forces the position of a PMP Block to a specified position. This block can only be
executed when motion is not occurring. It can be used to force the PMP starting

position to the desired values from which to start motion.

Defines the PMP starting position when the motion starts

Returns true when function
successfully executes

BOOL
n/a

Arguments
Input
EN Description Enables FB to be executed
Data type BOOL
Range 0, 1
Unit n/a
Default —
Block |D  DPescription ID name of the PMP Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
POSition Description
Data type LREAL
Range —
Unit User unit
Default —
Output
Default Description
(Q)
Data type
Unit
Related Functions
MLPmpReadlnitPos
Example
Structured Text
MLPmpForcePos ( PipeNetwork.PMP,
Ladder Diagram
MLPmpForcePos
Oy
En Ll Ry

PipeMetwark PMP >+ BlockiD

2500.0 >~ Position
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You must use a pulse contact to start the FB

Function Block Diagram

o MLPmpForcePos DoneF’os
Fipetetwork PMP - ———— ElocklD o] |
25000 Fosition

1.1.15.3 MLPmplInit
Description

Initializes a Pmp Block for use in a PLC Program. This function block is automatically
called by the Function PipeNetwork(MLPN_CREATE_OBJECTS) if a Pmp Block is
added to the Pipe Network, with user-defined settings entered in the Pipe Blocks
Properties screen.

The Pmp Pipe Block is assigned a Name, SAMPLING_PERIOD, MODULO_POSITION,
FIRST_TRAVEL_SPEED, LAST_TRAVEL_SPEED, ACCELERATION, JERK, and
INITIAL Position. Some of these parameters can be changes in an application
program using other MLPmp function blocks

A MLPmpRel function block is used to make a bi directional motion. First movement
in one direction, then a return motion back to the initial position. A MLPmpAbs
function block is use to move one direction to an absolute position.

Pmp objects are normally created in the Pipe Network using the graphical engine.
Then you do not have to add MLPmplnit function blocks to their programs.
Parameters are entered directly in pop-up windows, and the code is then
automatically added to the current project.

Arguments
Input
BlockID Description ID Name of a PMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
ModuloPosition Peseription Modulo Position for cyclic motion systems expressed
in user logical units (Position Rollover Value)
Data type LREAL
Range —
Unit User unit
Default 360.0
Period Description Sampling period of the generator expressed according to the

update cycle (e.g. 2.0 means the sampling is done once
every 2 cycles)
Data type LREAL

Range —
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Unit User unit
Default 1.0
FirstTraveISpeed Description First Travel Speed of the motion
Data type LREAL
Range —
Unit User unit/sec
Default 100.0
LastTraveISpeed Description Last Travel Speed of the motion
Data type LREAL
Range —
Unit User unit/sec
Default 100.0
Acceleration DPescrirtion Acceleration of the Pmp block motion
Data type LREAL
Range —
Unit User unit/sec?
Default 1000.0
Jerk Description Jerk
Data type LREAL
Range —
Unit User unit/sec3
Default 0
InitialPosition Descrirtion Initial Position of the Pmp block when the Pipe Network
is start up
Data type LREAL
Range —
Unit User unit
Default 0
Modulo Description The available modes are Modulo (True) or No modulo (False)
Data type BOOL
Range 0, 1
Unit n/a
Default —
Output
Default Description Returns True if the function block is
successfully executing
(Q)
Data type BOOL
Unit n/a

Related Functions
MLPmpReadAccel

MLPmpReadFstSpd
MLPmpReadlnitPos
MLPmpReadJerk

MLPmpReadLstSpd
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Example
Structured Text

MLPmpInit( PipeNetwork.PmpMaster , , , , , , , , true )

Ladder Diagram

MLF miplnit
InitBlock
| En Q O |
Pipeletwork. PMP »—BlockiD
360.0 »—MaduloPosition
1.0 > Period
A00.0 >—FirstTravelSpeed
20000 »—LastTravelSpeed
20000 > Acceleration
520.0 S Jerk
0 > InitialPosition
0 >—Modulo
Function Block Diagram
MLPrplnit "~ Done_Pmplnit
PipeMNetwork PMP - —— ElockiD o] |
260.0 ModuloPosition
1.0 Feriod
800.0 FirstTravelspeed
20000 LastTravelspeed
20000 Acceleration
5200 Jerk
1] InitialPosition
True Modulo
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1.1.15.4 MLPmpReadAccel

Description
Get the Acceleration parameter of a PMP block used in both the MLPmpAbs and
MLPmpRel function block.

Arguments
Input
BlockID Description ID Name of the PMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Acceleration: Description Present Acceleration of the PMP PipeNetork Function
Block
Data type LREAL
Unit User unit/sec?
Default Value defined PMP Block when creating a Pipe

Network. It is in the “ACCELERATION” field in the
parameter tab.

Related Functions
MLPmpReadFstSpd

MLPmpReadInitPos
MLPmpReadJerk
MLPmpReadLstSpd

Example
Structured Text

PmpAccelValue := MLPmpReadAccel ( PipeNetwork.PmpMaster )

Ladder Diagram

HLPnpRFeadAccel
GetAccel
|| En OK o, I
PipeMetwork PmpMaster >—BlockID Acceleration —> PmpAccelValue
Function Block Diagram
_ MLPnpReadiccel o
PipeMetwork PmplMaster |7|3|DCH|D Acceleration I MasterPmp_Accel
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1.1.15.5 MLPmpReadFstSpd
Descriptions

Get the FirstTravelSpeed parameter of a PMP block. This parameter is used as the
first of 2 speeds in an MLPmpRel Motion Block. It is also used as the speed in an
MLPmpAbs Motion Block.

Arguments
Input
BlockID Description ID Name of a PMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
FirstTraveISpeed Description Present first travel velocity of the PMP PipeNetork
Function Block
Data type LREAL
Unit User unit/sec
Default Value defined in the setup of a PMP Block within

a Pipe Network. It is in the “FIRST_TRAVEL_
SPEED” field in the parameter tab

Related Functions
MLPmpReadAccel

MLPmpReadFstSpd
MLPmpReadlnitPos

MLPmpReadJerk
MLPmpReadLstSpd
MLPmpWriteLstSpd

Example

Structured Text

FirstSpeedValue := MLPmpReadFstSpd( PipeNetwork.PmpMaster )

Ladder Diagram

HLFmpEeadF=tSpd
GetFstApd

[ | En OK |

PipeNetwork PmpMaster “>—BlockiD FirstTravelSpeed | — FirstSpeedValue

Function Block Diagram

_ HLFmpReadF=t5Spd _ _
PipeMetwork PmpMaster |75|DC.H|D FirstTraveISp...4| MasterPmp_FirstSpeed
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1.1.15.6 MLPmpReadlnitPos
Description

Get the Initial Position parameter of a PMP block. This value is the position the
Pmpblock starts at when the Pipe Network is enabled. This position can be set when
adding a Pmp Block to a Pipe Network and defining the parameters for that block.

Arguments
Input
BlockID Description ID Name of a PMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
InitialPosition Description Present Initial Position of the PMP PipeNetork Function
Block
Data type LREAL
Unit User unit
Default Value defined in the setup of a PMP Block within a

Pipe Network. It is in the “INITIAL_POSITION” field in
the parameter tab.

Related Functions
Pmplnit

Example

Structured Text

PmpInitPos := MLPmpReadInitPos( PipeNetwork.PmpMaster )

Ladder Diagram

MILPmpReadInitPo=
GetinitPosition

| | En Ok S |

PipaMetwork. PmpMaster >—BlockiD InitialPosition —> PmplnitPos

Function Block Diagram

HLPmnpReadInitPos=

PipeMetwork PmpMaster |;B|OCK|D InitialPosition% MasterPmp_InitFos

1.1.15.7 MLPmpReadJerk

Description
Get the Jerk parameter of a PMP block used in both the MLPmpAbs and MLPmpRel

function block.
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Arguments
Input
BlockID Description ID Name of a PMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Jerk Description Jerk of the PMP PipeNetork Function Block
Data type LREAL
Unit User unit/sec
Default Value defined in the setup of a PMP Block within a Pipe
Network. It is in the “JERK” field in the parameter tab.
Example

Structured Text

PmpJerkValue := MLPmpReadJerk( PipeNetwork.PmpMaster ) ;

Ladder Diagram

HLFmnpReadlerl
Getlerk
| En OK O |
PipeMetwork PmpMaster > BlockiD Jerk —> PmpJerkValue
Function Block Diagram
_ MLPmpReadJerlk o _ _ _
PipeMetwork PmpMaster IiEIDcHID Jerk I MasterPmp_Jerk

1.1.15.8 MLPmpReadLstSpd

Description
Get the LastTravelSpeed parameter of a PMP block used in the MLPmpRel function

block.
Arguments
Input
BlockID Description ID Name of a PMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a

Default —
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Output
LastTraveISpeed Description Last Travel Speed of the PMP PipeNetork
Function Block
Data type LREAL
Unit User unit/sec
Default Value defined in the setup of a PMP Block within a

Pipe Network. It is in the “LAST_TRAVEL_SPEED”
field in the parameter tab.

Related Functions
MLPmpReadAccel

MLPmpReadFstSpd
MLPmpReadlnitPos
MLPmpReadJerk

Example

Structured Text

PmpLastSpeed := MLPmpReadLstSpd( PipeNetwork.PmpMaster )

Ladder Diagram

HLPmpReadl=tSpd
GetSpeedialue
|| En OK O I
PipeMetwork PmpMaster “—BlockiD astTravelSpeed — PrmplLastSpeed
Function Block Diagram
_ HLPnpRFeadl=t5pd _ _
FPipeMetwork PmplMaster IiElncle LastTraveISpeed4| MasterPmp_LastSpee

1.1.15.9 MLPmpRel
Description

This function is used to perform two subsequent relative moves. Using the MLPmpRel
function block, the PMP Generator is capable of producing forward-backward motions
with a non-stop, jerk-free transition through zero speed (see Figure below). This
feature is frequently useful for linear axes which must move back and forward without
any pause at one end.

This function can also be used to do a single relative move, ending in zero speed,
by setting the DeltaSecond argument to zero (0.0). If it is done, for the controlling
speed to be the first move, the “Last Travel Speed” parameter has to be set equal to
or greater than the “First_Travel_Speed” parameter.

In general, the slower of the two “Speeds” is utilized to optimize the S-curve behavior
for the move whether it is a 2 or 1 delta move.
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If the DeltaSecond argument is non-zero, it must have the opposite sign than the sign
of the DeltaFirst argument.

position
Backward I
speed

Forward

0 time

[
>
time

Figure 1-38: PMP Generator Forward & Backward Motion Profile

Arguments
Input
BlockID Description ID Name of the PMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648
Unit n/a
Default —
DeltaFirst Description Length of first Move
Data type LREAL
Range —
Unit User unit
Default Value defined in the setup of a PMP Block within a Pipe
Network. It is the “FIRST_TRAVEL_SPEED” field in the
parameter tab.
DeltaSecond Description Length of second (return) Move
Data type LREAL
Range —
Unit User unit
Default Value defined in the setup of a PMP Block within a Pipe
Network. It is the “LAST_TRAVEL_SPEED” field in the
parameter tab.
Output
Default Description Returns True if the MLPmIRel
successfully completed
(Q
Data type BOOL
Unit n/a

Related Functions
MLPmpWriteAccel

MLPmpWriteFstSpd
MLPmpWriteJerk
MLPmpWriteLstSpd

Example
Structured Text

MLPmpRel ( PipeNetwork.PmpMaster, 4000 , -2500 )
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Ladder Diagram

MLPmpRel
StartMove
. En Q O |
PipeMetwork PmpMaster >—{BlockiD

750.0 »—DeltaFirst

-500 “— DeltaSecond

Function Block Diagram

MLPmpRel ‘Normal_PmPMasterRelll...
PipeNetwork. PmpMaster BlocklD Q O—'

750.0 DeltaFirst
-450.0 DeltaSecond

1.1.15.10 MLPmpRun
Description

Jog the generator at the requested speed.

Arguments
Input
EN Description
Data type
Range

Unit
Default

BIOCkI D Description

Data type
Range
Unit
Default

S peed Description

Data type
Range
Unit
Default

Enables FB to be executed.
Is only recognized if the PMP generator is Idle or at constant
velocity as determined from the MLPmpStatus function.

BOOL
0, 1
n/a

ID Name of the PMP function block in the Pipe Network
DINT

[-2147483648, 2147483648]
n/a

The desired rate at which to Jog.
If the speed is 0.0 User Units / second the PMP block
decelerates to zero speed and switches to the Idle state (0).

LREAL

User unit/sec
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Output
Default Description Returns True if the MLPmpRun
( Q) successfully completed.
Data type BOOL
Unit n/a
Related Functions
MLPmpStatus
Example
Structured Text
MLPmpRun ( PipeNetwork.PmpMaster, 1000.0 )
Ladder Diagram
MLPmpRun
Starthove
| En Q O |
Pipehetwork. PMP > BlockiD
1000.0 HSpeed
Function Block Diagram
MLPmpRun normal_PMPRuUn
FipeMetwork PP ElockiD o]
1000 Speed
1.1.15.11 MLPmpStatus
Description
Returns the status of the PMP block generator.
Arguments
Input
EN Description Enables FB to be executed.
Data type BOOL
Range 0, 1
Unit n/a
Default —
BlockID Description ID Name of the PMP function block in the Pipe Network
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Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
OK Description Returns true when function successfully executes
Data type BOOL
Unit n/a
Default Description Returns the status of the PMP block generator
(Q)

Value Description I

0 Indicates that the PMP block is idle.

No command is currently running in the
generator.

It can be used to determine that a previous
move is complete.

1 Indicates that the PMP block is either
accelerating to a position or speed, or is
decelerating to a position or speed.

2 Indicates that the PMP block is running at a
constant speed.

Data type DINT
Unit n/a
Example
Structured Text
PMP_ Status := MLPmpStatus ( PipeNetwork.PmpMaster ) ;
Done :=TRUE;
Ladder Diagram
MLFPmpStatus
Starthove
|| En OK - I
PipeMetwork PMP >BlackiD G PMP_Status

Function Block Diagram

MLFmpStatus

normal_PMPStatus

_ F’iper\_lem_rorkPMF’ _

ElocklD
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1.1.15.12 MLPmpWriteAccel
Description

Set the acceleration parameter of a PMP block. Returns TRUE if the function
succeeded.

Acceleration can also be set when adding a Pmp Block to a Pipe Network and
defining the parameters for that block.

Arguments
Input
BlockID Description ID Name of the PMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Acceleration Descrirtion Acceleration Value
Data type LREAL
Range —
Do NOT set this parameter to zero (0.0)
If this parameter is equal to zero there will be no ability
to create motion, and the MLPmpRel() or MLPmpAbs()
functions would hang, and never complete their motion.
Unit User unit/sec?
Default Value defined in the setup of a PMP Block within a Pipe
Network. It is the “ACCELERATION” field the parameter
tab.
Output
Default Description Returns True if the function block is
successfully executing
(Q)
Data type BOOL
Unit n/a

Related Functions
MLPmpAbs

MLPmpRel
MLPmpWriteFstSpd
MLPmpWriteJerk
MLPmpWriteLstSpd
Example

Structured Text

MLPmpWriteAccel ( PipeNetwork.PmpMaster, 40000.0 ) ;
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Ladder Diagram

O

MILFPmplWriteiccel
Sethccel
| | En
PipeMetwork PmpMaster >—{BlocklD
40000.0 “>—Acceleration
Function Block Diagram
MLFmpWritehccel
PipeMNetwork PmpMaster BlocklD Q

40000.0

Weceleration

Norm al_SetPmpMasterAc. .. '

1.1.15.13 MLPmpWriteFstSpd

Description

~H

Set the FirstTravelSpeed parameter of a PMP block. Returns TRUE if the function
succeeded. FirstTravelSpeed can also be set when adding a Pmp Block to a Pipe
Network and defining the parameters for that block.

Arguments

Input
BlockID
First
Travel
Speed

Description

Data type DINT
Range

Unit n/a
Default —
Description

Data type LREAL
Range —

ID Name of the PMP function block in the Pipe Network

[-2147483648, 2147483648]

First Travel Speed Value

Do NOT set this parameter to zero (0.0)

If this parameter is equal to zero there will be no ability to
create motion, and the MLPmpRel() or MLPmpAbs() functions
would hang, and never complete their motion.

Unit
Default

User unit/sec
Value defined in the setup of a PMP Block within a Pipe

Network. It is the “FIRST_TRAVEL_SPEED” field in the
parameter tab.
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Output
Default Description Returns True if the function block is
successfully executing
(Q)
Data type BOOL
Unit n/a

Related Functions
MLPmpAbs

MLPmpRel
MLPmpWriteAccel
MLPmpWriteJerk
MLPmpWriteLstSpd

Example

Structured Text

MLPmpWriteFstSpd( PipeNetwork.PmpMaster, 300.0 )

Ladder Diagram

MLEmpWritelF=tSpd

SetFastSpeed

O En Q O |

PipeMetwork PmpMaster >—BlocklD
400.0 »—{FirstTravelSpee
Function Block Diagram
. MIPnpiiriteFstSpd | Normal MstSetAccel
PipeMetwork PmpMaster BlocklD Q Q—i

40000.0 FirstTrave. ..

1.1.15.14 MLPmpWriteJerk

Description

Set the jerk parameter of a PMP block. Returns TRUE if the function succeeded. Jerk
can also be set when adding a Pmp Block to a Pipe Network and defining the
parameters for that block.
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Arguments
Input
BlockID Description ID Name of the PMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Jerk Description Jerk Value
Data type LREAL
Range —
Do NOT set this parameter to zero (0.0)
If this parameter is equal to zero there will be no ability to
create motion, and the MLPmpRel() or MLPmpAbs() functions
would hang, and never complete their motion.
Unit User unit/sec
Default Value defined in the setup of a PMP Block within a Pipe
Network. It is the “JERK” field in the parameter tab.
Output
Default Description Returns lerlue if thet.function block is
successfully executing
(Q)
Data type BOOL
Unit n/a

Related Functions
MLPmpAbs

MLPmpReadJerk
MLPmpRel
MLPmpWriteAccel
MLPmpWriteFstSpd
MLPmpWriteLstSpd

Example

Structured Text

MLPmpWriteJerk ( PipeNetwork.PmpMaster, 15.0 ) ;

Ladder Diagram

HLPnpWritelerk
Setlerk

| En Q O |

PipeMetwork PmpMaster >—BlocklD

25 —{Jerk
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Function Block Diagram

. MLEmplritelerk :Nur.ma.I_S gthpMas?:erJ.erk:
PipeMetwork Pmplaster BlocklD 2 O—i
25 Jerk

1.1.15.15 MLPmpWriteLstSpd

Description

Set the LastTravelSpeed parameter of a PMP block. Returns TRUE if the function
succeeded. Last Travel Speed can also be set when adding a Pmp Block to a Pipe
Network and defining the parameters for that block.

Arguments
Input
BlockID Description ID Name of the PMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Last Description Last Travel Speed Value
Speed
Data type LREAL
Range —_
Do NOT set this parameter to zero (0.0)
If this parameter is equal to zero there will be no ability to
create motion, and the MLPmpRel() or MLPmpAbs() functions
would hang, and never complete their motion.
Unit User unit/sec
Default Value defined in the setup of a PMP Block within a Pipe
Network. It is in the “LAST_TRAVEL_SPEED” field in the
parameter tab.
Output
Default Description Returns fTlrlue if thet.function block is
successfully executing
(Q
Data type BOOL
Unit n/a

Related Functions
MLPmpAbs

MLPmpReadLstSpd
MLPmpRel
MLPmpWriteAccel
MLPmpWriteFstSpd
MLPmpWriteJerk
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Example

Structured Text

MLPmpWriteLstSpd( PipeNetwork.PmpMaster, 650 )

Ladder Diagram

HLPnpWritel=s=tSpd
SetSpeed

| | En 0

O

PipeMetwork PmpMaster >—{BlocklD

200 > LastTravelSpee

Function Block Diagram

_ MLEmpWritelstSpd .Nur.m aII_MstSetDF.:c el:
PipeNetwork MASTER BlockiD ——( H
40000.0 LastTrave. ..

End of document

1.1.16 Motion Library - Sampler

MLSmpConnect |Connects a sampler to a pipe network axis or pipe block |BOOL
MLSmpConnectEx |Connects a sampler to the specified external data source |BOOL
MLSmplnit | Initializes a sampler object | BOOL

1.1.16.1 MLSmpConnect
Description

Connect a sampler to an axis or pipe block as a value source. Returns TRUE if the
function succeeded.

Arguments
Input
BlockID Description ID Name of the SMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
AxisID Description ID Name of the Axis or Pipe Block the sampler is
connected to
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Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default
Output
Default Description Returns True if the Sampler is connected
(Q)
Data type BOOL
Unit n/a

Return Type
BOOL

Example
Structured Text

MLSmpConnect ( PipeNetwork.EncoderMasterl, AxisID(*DINT*) )

Ladder Diagram

MLSmpConnect
mHormal_SmpConnect

En o > |

Pipehetwork Encodertaster!  >—BlockiD

PipeMetwork. AXIS1 o AxislD

Function Block Diagram

MLEmpConnect Marmal_EnchasterConnect

Fipetletvwork EncoderMasterd — lozkID G4Q—|

Pipebletvwork Ax151 Wil

1.1.16.2 MLSmpConnectEx
Description

Connect a sampler to the specified data source. Returns TRUE if the function
succeeded.
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Arguments
Input
BlockID Description ID Name of the SMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
DriverName Description Driver name of the external source or Axis Name.
Can be EtherCATDriver or SercosDriver (depending on
your motion bus) or the name of the axis block or PLCOpen
Axis.
Examples:
'EtherCAT Driver'
'AXIST
'PLCOpenAxis1'
Data type STRING
Range —
Unit n/a
Default —
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SourceConfig Description Configuration of the source (for EtherCAT or Sercos motion bus) or the specific variable inside an axi
EtherCAT:
The string must have the form '<EtherCAT address>:<source type>'
For example: '1001:Position actual value 2'
- This maps the secondary feedback from an axis in the created pipe network
- The <EtherCAT address> can be found by looking in EtherCATcode item in the project Dictionary. F

Dictionary

[Cuntruller:PLC - ] [ | Track Selection

M6 Mame | Tupe | Dim. | Attrib, | Imit walue | User
[® MachineLogic
[® Main
|3 PNCode
ls# ProfilesCode
=7 EtherCATCode

AKD 1 INT Fead Only INT#1001
AKD 2 INT Read Only INT#1002
Coupler_3 INT Read Only INT#1003

1| 1]

Sercos:
Example for Sercos: x:IDN:53:4

(with x for the axis address, IDN:53 for the second feedback with a length of 4 bytes. IDN53 identifi
the second feedback).

Note that the axis the secondary feedback is on must be in the pipe network and mapped.
Pipe Network Axis:

Example for AXIS1 ‘PipePosition’
(One of the following:
‘PipePosition’
‘ReferencePosition’
‘GeneratorPosition’
‘ActualPosition’
‘FeedbackPosition’
‘2ndFeedbackPosition’
‘ActualVelocity’
‘ActualTorque’
‘FollowingError’
‘CurrentPosition’)

PLCOpen Axis:

Example: PLCOpenAxis1 ‘ActualPosition’
(One of the following:

‘ActualPosition’

‘CommandPosition’

‘NormalCmdPos’

‘SuperimposedCmdPos’

‘PhaseCmdPos’)

Data Type STRING

Range —

Unit n/a

Default —

Output
Default (.Q) Description Function block is operational

Data type BOOL

Unit n/a
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Return Type
BOOL

Example

Structured Text

MLSmpConnectEx (PipeNetwork.Feedback2, 'EtherCATDriver',
'1001:Position actual wvalue 2');

Ladder Diagram

MLZmpConnectEx

FHormal_MLSmpConnectEx
En ] { |

FipeMetwork Encodertaster] > BlockiD
EtherCATDriver > DriverMame

1001:Pasition actual value2 >~ SourceCaonfig

Function Block Diagram

MLSmpiConnectEx o Marmal_EncMasterConnect
Pipebletvwork Encader Master] - lazkID = I Q—i -
EtherCATDriver B riverMame S
1001 Position actual value2 — Eourceconfi

1.1.16.3 MLSmplInit
Description

The purpose of the sampler block is to periodically sample and place into a pipe
some output of a source object. The sampled output can typically be the POSITION
or SPEED of a source object measured by a resolver, an encoder or some other
types of sensor.

The sampler implements the logical connection between an encoder on a physical
master axis (the source object) and one or more pipes and performs the function of
periodically sampling the source and placing the sampled values into the pipe.

This function block is automatically called by the Function PipeNetwork(MLPN_
CREATE_OBJECTS) if a Smp Block is added to the Pipe Network, with user-defined
settings entered in the Pipe Blocks Properties screen.

The Smp Pipe Block is assigned a Name, SAMPLING_PERIOD, MODE, INPUT_
VALUE_PERIOD and OUTPUT_VALUE_PERIOD.
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Arguments
Input
BlockID Description ID Name of the PMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
SamplingPeriod  Description period that the device is sampled
Data type LREAL
Range 0.25 to ?
Unit millisecond
Default 1.0
Mode Description Sampled output can be either position or velocity
Data type DINT
Range [1, 2] Position or Speed
Unit n/a
Default position
InputModuloPosition  Description Period of the input signal
Data type LREAL
Range —
Unit User unit
Default 360.0
OutputModuloPosition  Description Period of the output signal
Data type LREAL
Range —
Unit User unit
Default 360.0
Output
:J(enf)ault Description Smp Block successfully initiated
Data type BOOL
Unit n/a
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Example

Structured Text

MLSmpInit ( PipeNetwork.EncoderMasterl, SamplingPeriod (*LREAL*),
Mode (*DINT*),

InputModuloPosition (*LREAL*), OutputModuloPosition (*LREAL*) ) );

Ladder Diagram

MLSmplnit
Farmal_MLSmplnit

En o O |

PipeMetwark. Encaodertaster]  >—BlockiD

1.0 SamplingPeric

360 InputhdoduloP:

>_

2 >—hode
>_
>_

720 Cutputhodulo

Function Block Diagram

MLSmplnit Normal_EncMasterlnit
PipeNetwork EncoderMas..——BlockiD Q4Q_1 C
1 — SamplingPeriod S
2 —Mode
360 —InputModuloPosition
720 — loutputModuloPosition

1.1.17 Motion Library - Synchronizer

Tip

For usage example about Synchronizer Functions, see page 224

MLSynclnit Initializes a synchronizer Pipe Block BOOL
MLSyncReadDeltaS |Gets the output phasing value of a synchronizer block | None
MLSyncStart |Starts a synchronization of a synchronizer Pipe Block |BOOL
MLSyncStop | De-synchronizes a synchronizer Pipe Block |BOOL
MLSyncWriteDeltaS |Sets the output phasing value of a synchronizer block | BOOL

1.1.17.1 MLSynclnit
Description

Initializes a synchronizer Pipe Block. Returns TRUE if the function succeeded.

This FB is automatically created in the compiled code of a Pipe Network.

Kollmorgen™ | May 2012 216




KAS Reference Manual - Motion Library | 1 Motion Library

This function block is part of the MLPN_CREATE_OBJECT to initialize the Pipe
Network. It is called at the beginning of an application program with the function call:

PipeNetwork (MLPN_CREATE_OBJECTS) ;

Arguments
Input
BlLock|D  DPescription Name of the Pipe Network Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
ModuloPosition Peserirtion The modulo distance
Data type LREAL
Range —
Unit User unit
Default —
CurveType Description The curve type to the motion when starting and stopping
synchronization. Option are Parabolic or Polynomial
Data type DINT
Range [1, 2] (1 = Parabolic, 2 = Polynomial)
Unit n/a
Default —
DeltaS Description The Distance to get in or out of synchronization. This
parameter is used in the MLSyncStart and MLSyncStop
FunctionBlocks
Data type LREAL
Range —
Unit User unit
Default —
Output
Default Description Function Block Execute Successfully
(Q)
Data type BOOL
Unit n/a

Related Functions
MLSyncWriteDeltaS

Example
Structured Text

MLSyncInit( PipeNetwork.SYN, 360, 1, 30 );
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Ladder Diagram

MLSyncInit
En Q - |
PipeNetwork SYN >—{BlockiD
360.0 >—{ModuloPosition
1 > CurveType
45 >—DeltaS
Function Block Diagram
MLSynclnit
FPipeMetwork SYM BlocklD Q—| SyncinitOK
360.0 IModuloPosition
1 CurveType
45 Deltas

1.1.17.2 MLSyncReadDeltaS

Description

Gets the output phasing value of a synchronizer block. Output phasing is the distance
or the slope the output takes to synchronize with the input when MLSyncStart Block
is executed (see "Figure 1-39: Get Output Phasing after MLSyncStart " on page 218).
It also affects the distance or the slope the output takes to desynchronize with the

input and come to a stop when MLSyncStop Block is executed (see "Figure 1-40: Get
Output Phasing after MLSyncStop " on page 219).

b
Input Value

MLSyncStart

0 =FALSE Input Value

‘ /

o
1l

TRUE
Qutput value

Figure 1-39: Get Output Phasing after MLSyncStart
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Input Value

MLSyncStop(Stop-Position)
A =FALSE

~ /

Input Value

Stop-Position reached time

Q=TRUE
B/

LN
AN
<
CURV

Qutput value h

PR

A

QUTPUT_PHASING

_TYPE

m

time

Figure 1-40: Get Output Phasing after MLSyncStop

Arguments
Input
BlockID Description Name of the Pipe Network Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output

DeltaS Description

Data type

Present Delta Slope value
LREAL

Unit User unit

Related Functions
MLSyncWriteDeltaS

Example

Structured Text

ActScope := MLSyncReadDeltaS( PipeNetwork.SYN );

Ladder Diagram

MLSyncReadDeltas
En OK o |
PipeMetwork SYN >—BlockiD DeltaS I~ ActScope
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Function Block Diagram

MLSyncReadDeltas

PipeNetwork SN [——piocki Dettas— ActSlope

1.1.17.3 MLSyncStart

Description

Start a synchronization of a synchronizer Pipe Block. Returns TRUE if the function
succeeded.

Input Value

MLSyncStart
) = EALSE Input Value

\ /

[®]
1"

TRUE time
Qutput value 1

DUTPUT_PHASING

\\K:\\

time
Figure 1-41: MLSyncStart
Arguments
Input
BlLock|D  DPescrirtion Name of the Pipe Network Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Default Description Function Block Execute Successfully
(Q)
Data type BOOL
Unit n/a
Example

Structured Text

MLSyncStart( PipeNetwork.SYN );
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Ladder Diagram

MLSyncStart

En 2

PipeNetwork SYN >+ BlockID

Function Block Diagram

MLSyncStart

PipeNetwork SYN  [————{BlockiD Q—]

SyncstartOK

1.1.17.4 MLSyncStop
Description

De-synchronizes a synchronizer Pipe Block. Returns TRUE if the function succeeded.

\
Input Value

MLSyncStop(Stop-Position) Input Value
Q =FALSE

~ /

. Stop-Position reached time
Output value } i Q=TRUE
. B
A OUTPUT_PHASING
<
CURVE_TYPE time

Figure 1-42: MLSyncStop

Arguments
Input
Position Description Motion Stop Position
Data type LREAL
Range
Unit User unit
Default
Output

Default Description
Q)

Function Block Execute Successfully
Data type BOOL

Unit n/a
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Example

Structured Text

MLSyncStop( PipeNetwork.SYN , 120 );

Ladder Diagram

MLSyncStop

En 2

PipeNetwork. SYN  >BlockID

120 >~ Position

Function Block Diagram

MLSyncStop
PipeMNetwork SYM BElocklD
120 Position

QH SyncStopOK

1.1.17.5 MLSyncWriteDeltaS

Description

Set the output phasing value of a synchronizer block. Returns TRUE if the function
succeeded. Output phasing is the distance or the slope the output takes to
synchronize with the input when MLSyncStart Block is executed. It also affects the
distance or the slope the output takes to desynchronize with the input and come to a

stop when MLSyncStop Block is executed.

b
Input Value

MLSyncStart

Al O
b =FALoC

Input Value

/

Qutput value

Q=TRUE

CURV

m
o
m

Figure 1-43: Set output phasing after MLSyncStart

time
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Input Value

MLSyncStop(Stop-Position) Input Value
A =FALSE

~ /

. Stop-Position reached time
Output value } i Q=TRUE
. B
A OUTPUT_PHASING
<
CURVE_TYPE time

Figure 1-44: Set output phasing after MLSyncStop

Arguments
Input
BLock|D  Description Name of the Pipe Network Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default
DeltaS Description Slope to be used during Start and stop of Synchronization
Data type LREAL
Range —
Unit User unit
Default —
Output
Default Description Function Block Execute Successfully
(Q)
Data type BOOL
Unit n/a
Example

Structured Text

MLSyncWriteDeltaS( PipeNetwork.SYN, 45 );
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Ladder Diagram

MLSyncWriteDeltas
En Q { |
PipeNetwork SYN >—BlocklD
45 >—DeltaS
Function Block Diagram
S MLSyncWiriteDeltas
PipeNetwork SN BlockiD of— DeltaSetOK
45 DeltaS

1.1.17.6 Usage example of Synchronizer Functions
When you call the MLSyncStop function, the output value is adapted according to the
specified Stop-Position (point B).

The OUTPUT_PHASING parameter is used to define point A, where the flow follows
a curve in order to smooth the output value.

\
Input Value

A =FALSE

MLSyncStop(Stop-Position)

Input Value

~ /

Stop-Position reached
Qutput value

time
Q =TRUE
B/

<
CURVE

PR

A

LN

TYP

T

time
When you call the MLSyncStart function, the output value is adapted to catch up
with the input value.

The OUTPUT_PHASING parameter is also used to define a curve in order to smooth
the output value.
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Input Value

MLSyncStart
) = EALSE Input Value

‘ /

[®]
1"

TRUE time

Qutput value 1

DUTPUT_PHASING

\\K:\\

CURVE_TYPE time

Figure 1-45: Synchronizer Functions Usage

1.1.18 Motion Library - Trigger

Tip
For usage example about Trigger Functions, see page 234

MLTrigClearFlag Clears the flag of an initiated Trigger block BOOL

MLTriglnit Initializes a Trigger object BOOL

MLTrigls Trigged Checks if the selected block has been triggered BOOL

MLTrigReadDelay Returns the time that the trigger block uses to compensate the delay None
of the sensor that captures the triggering signal

MLTrigReadPos Returns the position of the block at the moment when it was triggered | None

MLTrigReadTime Returns the time of the moment where the block was triggered in None
milliseconds

MLTrigWriteDelay Sets the time that the trigger block uses to compensate for the delay BOOL

introduced by the sensor that captures the triggering signal

1.1.18.1 MLTrigClearFlag

Description

Clears the flag of an initiated Trigger block so the block can capture the position and
time of the next event. Once triggered, a block has to be reset with this command
before it can be triggered again. All events that are sent to a block while in a
triggered state are ignored and the position and time information is lost.

225 Kollmorgen™ | May 2012




KAS Reference Manual - Motion Library | 1 Motion Library

The Fast Input assigned to a Trigger block has to be reset as well before
information on a new event can be captured. MLAxisRstFastIn is generally used
at the same time as MLTrigClearFlag

Arguments

Input
BlockID Description ID number of an initiated Trigger object

Data type DINT
Range [-2147483648, 2147483648]

Unit n/a
Default —

Output

Default Description Returns TRUE if function block is
executed
(Q)

Data type BOOL
Unit n/a

Return Type
BOOL

Related Functions
MLAXxisRstFastin

MLTriglsTrigged
MLTrigReadPos
MLTrigReadTime

Example

Structured Text

//Clear Trigger Flag

MLTrigClearFlag( PipeNetwork.TRIGGER );

Ladder Diagram

MLTrigClearFlag

En o @ I

PipeMetwork TRIGGER > BlockiD

Function Block Diagram

MLTrigClearFlag ‘Done

Pipeletwork TRIGGER [—BlockiD @—’Q—{
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1.1.18.2 MLTriglnit

Description

Initializes a Trigger object for use in a PLC Program. Function block is automatically
called if a Trigger Block is added to the Pipe Network, with user-defined settings
entered in the Pipe Blocks Properties screen.

The Trigger object monitors a selected Fast Input and captures the time of a rising or
falling edge event. With the time and pipe position information the Trigger object
extrapolates the axis position when the Fast Input event occurred.

Parameters to enter include the name of the Pipe Block, the Axis where the Fast
Input is located, the number of the desired Fast Input, and whether to trigger on the
rising or falling edge of the input.

Trigger objects are normally created in the Pipe Network using the graphical
engine. Then you do not have to add MLTriglnit function blocks to their programs.
Parameters are entered directly in pop-up windows, and the code is then
automatically added to the current project.

Arguments
Input
Block|D  DPescription ID number of a created Pipe Block
Data type DINT
Range [-2147483648, 2147483648
Unit n/a
Default —
Input Description Name of the axis where the Fast Input is located
Axis
Data type STRING
Range _
Unit n/a
Default —
InputID Description ID number of the Fast Input
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Edge|D Description Trigger at rising or falling edge of Fast Input. Enter 1 for
rising edge, 2 for falling edge, and O disables the Fast Input
Data type DINT
Range [o , 2]
Unit n/a
Default 1 (Rising edge)
Output
Default Description Returr;sdTRUE if function block is
execute
Q)
Data type BOOL
Unit n/a
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Return Type
BOOL

Related Functions
MLTriglsTrigged

MLTrigReadPos
MLTrigClearFlag
MLAXxisRstFastin

Example
Structured Text

//Create and Initiate a Trigger object
TRIGGER := MLBlkCreate( 'TRIGGER', 'TRIGGER' );

MLTrigInit( TRIGGER, 'Axisl', 0, 1 );

Ladder Diagram

ML TrigInit
En o o |
TRIGGER “HBlockiD
iz’ SHinput Axis
0 HInputlD
1 “Edge
Function Block Diagram
S MLTriginit Done
TRIGGER BlockiD a—(H
Pzl Input Axis
0 IMputiD
1 Edoe

1.1.18.3 MLTriglsTrigged

Description
Checks if the selected block has been triggered. When a block has been triggered, it
contains the time and position when a Fast Input event occurred. The application has
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to reset the block before the block can be triggered again. All trigger events that are
sent to the block during its triggered state are lost.

TrigPos

b
A

Axis Position A

MLTriglsTriggerd = TRUE

]

| —

Y

time

Figure 1-46: MLTriglsTrigged

Once triggered, a block has to be reset before it can be triggered again. All events
that are sent to a block while in a triggered state are ignored and the position and
time information is lost.

Arguments
Input
BlockID Description ID number of an initiated Trigger object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Default Description Returns TRUE if the selected Trigger
Object has Triggered
(Q)
Data type BOOL
Unit n/a
Return Type
BOOL
Related Functions
MLTrigReadPos
MLTrigReadTime
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Example

/ICheck if a Trigger Block has been triggered, then save position
IF MLTriglsTrigged( PipeNetwork. TRIGGER ) THEN

Trig_Position := MLTrigReadPos( PipeNetwork. TRIGGER );
END_IF

Ladder Diagram

MLTriglsTrigged

O

En o

PipeMetwork TRIGGER >—BlockiD

Function Block Diagram

ML Trigls Trigged ‘Done

PipeNetwork TRIGGER —BlockiD a—_H

1.1.18.4 MLTrigReadDelay

Description

Electronic sensors are not able to respond immediately to a signal. Sensors usually
require a certain amount of time to process a change of state in their input signal.

This function returns the delay that has been programmed in a trigger block by the
MLTrigWriteDelay function to compensate for this reaction time required by the

sensor.
Input
BlockID Description Identifier of the trigger block whose delay is requested
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Delay Description Value of the delay compensation currently applied by the
trigger block
Data type LREAL
Unit microseconds

Return Type
BOOL

Related Functions
MLTrigWriteDelay
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1.1.18.5 MLTrigReadPos

Description

Returns the position of the block at the moment when it was triggered by the Trigger
Block's selected Fast Input. This value is only valid when TriglsTrigged() returns
TRUE. The Trigger block extrapolates the output value based on the timestamp of the
Fast Input event to provide an accurate position even if the event occurs in the
middle of a program cycle.

Once triggered, a block has to be reset before it can be triggered again. All events
that are sent to a block while in a triggered state are ignored and the position and
time information is lost.

TrigPos

A

. - jk Ll
Axis Position PERIOD

MLTriglsTriggerd = TRUE

]

Input T —l

Y

time
Figure 1-47: MLTrigReadPos
Arguments
Input
BlockID Description ID number of an initiated Trigger object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Position  Descrirtion Returns the position of the selected block's Axis at the
moment when it was triggered
Data type LREAL
Unit User unit
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Related Functions
MLTriglsTrigged

MLTrigReadTime

MLTrigClearFlag
MLAxisRstFastin

Previous Function Name
MLTrigGetPos

Example

Structured Text

//Save position of Axis when Fast Input event occurs

Trig Position := MLTrigReadPos( PipeNetwork.TRIGGER );

Ladder Diagram

MLTrigReadFPo=

En 0K % |

PipeMetwork TRIGGER > BlockiD Position — Trig_Position

Function Block Diagram

HILTrigEeadPos=
PipeNetwark TRIGGER |—BlockiD Pasition—]  Trig_Pasitian

1.1.18.6 MLTrigReadTime

Description

Returns the time of the moment where the block was triggered in milliseconds. This
value is only valid when TriglsTrigged() returns TRUE. The output is computed from
the timestamp of a Fast Input time event

Once ftriggered, a block has to be reset before it can be triggered again. All events
that are sent to a block while in a triggered state are ignored and the position and
time information is lost.
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TrigPos

A

Axis Position PERIOD

MLTriglsTriggerd = TRUE

]

| —

Y

time
Figure 1-48: MLTrigReadTime
Arguments
Input
BlockID Description ID number of an initiated Trigger object
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —_
Output
Time Description Returns the time that the Trigger Block's selected Fast Input
was triggered
Data type LREAL
Unit milliseconds

Related Functions
MLTriglsTrigged

MLTrigReadPos
MLTrigClearFlag
MLAXxisRstFastin

Previous Function Name
MLTrigGetTime

Example

/ISave time when Fast Input event occurs

Trig_Time := MLTrigReadTime( PipeNetwork. TRIGGER );
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Ladder Diagram

MLTrigReadTime
En OK O |
PipeMetwork TRIGGER > BElockiD Time Trig_Time
Function Block Diagram
MLTrigReadTine

PipeMetwork TRIGGER ——ElockiD

1.1.18.7 MLTrigWriteDelay

Description

Time—| Trig_Time

Electronic sensors are not able to respond immediately to a signal. Sensors usually
require a certain amount of time to process a change of state in their input signal.
This function allows the trigger block to calculate the exact moment at which a signal
was triggered by letting you specify the delay introduced by the sensor.

Input
BlOCkl D Description
Data type
Range
Unit
Default
Delay Description
Data type
Range
Unit
Default
Output
Default
(Q

Return Type
BOOL

Related Functions
MLTrigReadDelay

Identifier of the trigger block

DINT

[-2147483648,

n/a

2147483648]

Reaction time of the sensor that the trigger block has to

compensate
LREAL

microseconds

Description

Data type
Unit

Returns TRUE if the delay is
successfully set

BOOL
n/a
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1.1.18.8 Usage example of Trigger Functions
When you call the MLTrigClearFlag function, the flag for trigger is reset to False.

MLTrigClearFlag
MLTriglsTriggered = FALS

1
1
t time

When a Fast Input is set, the MLTriglsTriggered function returns True.

MLTriglsTriggered = TRUE

o | —

! t

time

Then you can call the MLTrigReadPos and MLTrigReadTime functions to get more
details.
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Time

Input T —l

[

time
Figure 1-49: Trigger Functions Usage

The trigger delay has to be calculated by you and set with the MLTrigWriteDelay
function block.

This delay belongs to the sensor and it is additional to the MLTrigReadTime /
MLTrigReadPos.

1.2 Motion Library / PLCopen

Functions sorted in alphabetical order:

MC_ Abort MC_TouchProbe

AbortTrigger

MC_Camin Performs a slave axis move based on the Cam Table
MC_CamOut Disengages the slave axis from a MC_CamIn move
MC_ Defined to read and initialize the specified profile
CamTblSelect

MC_ Clear Drive Faults

ClearFaults

MC_CreateAxis |Creates a PLCopen Axis

MC_EStop Performs a Emergency stop

MC_Gearln Performs a slave axis move based on the ratio

MC_GearInPos | Performs a slave axis move based on the ratio

MC_GearOut Disengages the slave axis from a MC_Gearln or MC_GearlnPos move
MC_Halt Decelerates an axis to zero velocity

MC_InitAxis Initializes a PLCopen Servo Axis' data

MC_ Performs a single-axis move to a specified endpoint position
MoveAbsolute

MC_ Performs a single-axis move for a specified distance

MoveRelative

MC_ Performs a single-axis move for a specified distance from the endpoint of the previous move
MoveAdditive

MC_ Performs a single-axis move which is superimposed upon the active move
MoveSuperimp
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MC_Reference
MC_ResetError

MC_ Performs a single-axis non-ending move at a specified velocity
MoveVelocity
MC_Phasing Performs a master position phase shift for the slave axis
MC_Power Requests to:
enable the drive and close the loop
or disable the drive and open the loop
MC_ Reads the actual position of the axis
ReadActPos
MC_ Reads the actual velocity of the axis
ReadActVel
MC_ Returns the error status of the specified axis
ReadAxisErr
MC_ Returns the value of the specified Boolean axis parameter
ReadBoolPar
MC_ Returns the value of the specified axis parameter
ReadParam
MC_ Returns the state of the specified axis
ReadStatus

Defines the position at the reference location for PLCopen Axis

Resets the errors of the specified axis

MC_ Writes velocity and acceleration override factors

SetOverride

MC_SetPosition |writes a new axis position

MC_Stop Aborts the active move, removes the next move from the queue, performs a controlled stop, and
switches the axis to Stopping state

MC_ Specifies synchronized slaves

SyncSlaves

MC_ Arm a Fast Input and capture an axis position

TouchProbe

MC_ Writes the specified axis Boolean parameter

WriteBoolPar

MC_ Writes the specified axis parameter

WriteParam

1.2.1 Control

1.2.1.1 M8 MC_ClearFaults (Function)
Description

MC_ClearFaults sends a request to the drive to clear any drive faults that exists.

The condition causing the drive fault has to be corrected before calling this
function. If the fault condition still exists when this function is called, this function
sends a request to the drive but the drive faults remain.

This function does not reset axis errors. MC_ResetError is required to reset axis
errors.

WMZ_ ClearFaults

—Axis

Figure 1-50: MC_ClearFaults
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Arguments
Input
E n Description
Data type
Range
Unit
Default
AXiS Description
Data type
Range
Unit
Default
Output
OK Description
Data type
Usage

Function enable — execute function.
This Input must be on shot.

BOOL
0, 1
n/a

AXIS_REF.AXIS_NUM is the master axis number

AXIS_REF
[1,256]
n/a

Boolean output to indicate successful request. This output
does not indicate that the fault are cleared, but simply
indicates the request was made.

BOOL

Upon the positive transition of the EN input, this function requests a Fault Reset of
the Drive for the Axis defined in the axis input of this function.

Related Functions
MC_ResetError

Example
Structured Text

(* MC_ClearFaults ST example ¥*)

MC_ClearFaults( Axisl);

Ladder Diagram

//clear drive

Reset the Fault of the Drive for the current Axis when the button is pressed

FesetFaultButton Resetl Ok
Pl ®
Axis]

WM ClearFaults

En

Bxis

Reset! Ok
S |
g Xy |

Ok

1.2.1.2 MB MC_CreateAxis (Function)
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Description

MC_CreateAxis creates a PLCopen Axis. A call to this function is automatically
generated when the application is compiled, based on the data entered in the
PLCopen Axis Data dialog.

MC_Createfxis
En 8]
AxisMName
Businterface
BusAddress
AxisMumber
AxisType
UserUnits
FeedbackUnits
Rollover
UpdateRate

Figure 1-51: MC_CreateAxis

Arguments
Input
En Description Requests to create a PLCopen axis
Data type BOOL
Range 0, 1
Unit n/a
Default _
AxisName Deserietion Axis name
Data type STRING
Range _
Unit n/a
Default _
BuslInterface Descrirtion Bus interface identifier:

“EtherCATDriver” = EtherCAT interface
“SercosDriver” = SERCOS interface
“Sercos3Driver” = SERCOS |l interface
“S300BusDriver” = S300 interface
“SyngNetDriver” = SyngNet interface
“MSBusDriver” = KAS Simulator interface

Data type STRING

Range —

Unit n/a

Default _
BusAddress Descrirtion Address of the drive on the bus

Data type DINT

Range bus dependent

Unit n/a

Default _
AxisNumber Description Axis number

Data type UINT
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Range
Unit
Default

AX ISType Description
Data type
Range

Unit
Default

Description

UserUnits
Data type

Range
Unit
Default

Description

FeedbackUnits

Data type
Range
Unit

Default

Description

Rollover
Data type

Range
Unit
Default

UpdateRate Description

[1,256]
n/a

Axis type: 0 = servo, 1 = digitizing
USINT

[0,1]

n/a

User unit portion of the user unit/feedback unit ratio

UDINT
[1,4294967296]
User unit

Feedback unit portion of the user unit/feedback unit
ratio

UDINT
[1,4294967296]

feedback units. Note: The FeedbackUnits input must
be a power of 2. If input FeedbackUnits is not a
power of two, the axis will not be created, and the
OK output will be FALSE.

Rollover position (0 = no rollover)

UDINT
[0, 4294967296]
User unit

Servo update rate
(0, 1, and 2 are reserved for future enhancements)

3 =125 psec
4 = 250 psec
5 = 500 psec
6 = 1 msec
7 =2 msec
8 = 4 msec
9 = 8 msec
Data type UINT
Range [3,9]
Unit n/a
Default —
Output
OK Description Indicates the axis has been created
Data type BOOL
Example
Structured Text
(* MC CreateAxis ST example *)
MC CreateAxis( 'PLCopenAxisl', 'EtherCATDriver', 1001, 1, 0, 360,

1048576, 0, 3 );
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Ladder Diagram

MC_Createfxis
CreateAxis1 CreateAxis 10K CreateAxis 10K
|| ® En oK S I
AxisMame1 > AxisName
BusMame1 >—Buslnterface
BusAddrees1 >—BusAddress
AxisNumber? > AxisNumber
AxisTypel >—AxiSTvpe
UserUnits1 >—Userlnits
FeadbackUnits1 »—FeedbackUnits
Rallover1 >—Rollover
UpdateRate1 “>—UpdateRate

1.2.1.3 MB MC_EStop (Function)

Description

This function causes an emergency stop (E-stop). An E-stop stops motion
interpolation, clear all moves from the queue (active and next), change the axis state
to ErrorStop, and request the drive to open the position loop and disable the drive.
The E-stop remains in effect until the application calls MC_ResetError to reset the E-

stop.
MC_EStop
Axis Ok

Figure 1-52: MC_EStop

Arguments
Input
En Description A positive transition of this input causes an E-stop on the
specified axis
Data type BOOL
Range 0,1
Unit n/a
Default —
Axis Description Axis identifier
Data type AXIS_REF
Range 1-256
The AXIS_NUM element of the AXIS_REF structure must be
in the range [1-256]
Unit n/a
Default —
Output
OK Description Indicates the E-stop was executed. If an invalid Axis input
was specified, this output is not energized and no E-stop is
performed.
Data type BOOL
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Usage

Call MC_EStop to generate an emergency stop for an axis.

Call MC_ResetError to reset the emergency stop.

Related Functions
MC_ResetError

Example
Structured Text

(* MC_Estop ST example *)

MC_EStop( Axisl ); //E-Stop Axis 1

Ladder Diagram

E-stop both axes when the E-stop button is pressed
MC_EStop
EStopButtan EStop10K EStop10K
| P| R En OK & I
Az > Axis
MC_EStop
EStopButton EStop20OK EStop20K
[ ® En OK &—
Axis2 > Axis

1.2.1.4 MB MC_lInitAxis (Function)
Description

MC_InitAxis initializes a PLCopen Servo Axis' data. A call to this function is
automatically generated when the application is compiled, based on the data entered
in the PLCopen Axis Data dialog.

MC_InitAxis
En Ok
AxisNumber
VelocityLimit
LowerLimit
UpperLimit
Ignorelimits
PosErrorLimit
InPositionBand

Figure 1-53: MC_InitAxis
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Arguments
Input
En Description Request to initialize a PLCopen servo axis
Data type BOOL
Range 0,1
Unit n/a
Default —
AxisNumber Description Servo axis number
Data type UINT
Range [1,256]
Unit none
Default —
VeIocityLimit Description Velocity limit
Data type LREAL
Range —
Unit User unit/sec
Default —
LowerLimit Description Lower position limit
Data type LREAL
Range i
Unit User unit
Default —
UpperleIt Description Upper position limit
Data type LREAL
Range —
Unit User unit
Default —_
LimitControl Description Establishes how position limits are applied

0 = apply position limits
1 = ignore position limits
2 = ignore limits until referenced

Data type UINT
Range [0,2]
Unit n/a
Default —
PosErrorLimit Description Position error limit — when the Position Error

(command position — actual position) exceeds this
value, an E-stop is generated

Data type LREAL
Range —
Unit User unit
Default —
InPositionBand Descrirtion In-position bandwidth — when the axis actual position

is within this distance from its programmed endpoint,
the axis is considered “in position”

Data type LREAL
Range —

Unit User unit
Default —
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InitAgi
|

s1
|

Output
OK Description Indicates the initialization is complete
Data type BOOL
Example

Structured Text

(* MC InitAxis ST example *)

MC_InitAxis( 1, 0, 0, 0, 2, 0, 0 );

Ladder Diagram

MC_InitAxis
InitAxis 10K InitAxis 10K

® En oK S I

AxisNumber? AxisNumber

WelocityLimit1 VelocityLimit

LowerPosLimit1 LowerLimit

LimitControl1 LimitControl

PosErrorLimit1 PosErrorLimit

InPosBand1 InPositionBand

>_

>_

>_
UpperPosLimit1 “—{UpperLimit

>_

>_

>_

1.2.1.5 &% MC_Power (Function Block)

Description

This function block requests to enable the drive and close the position loop, or
disable the drive and open the position loop. The Status output indicates the state of
the position loop. If the position loop is open, the axis command position is set to the
actual position of the axis and tracks the actual position.

—MC_FPower

MC_Power
Enable Status
Axis Busy
Enable Positive Error
Enable MNegative ErrorlD
Bufferiode

Figure 1-54: MC_Power

Kollmorgen™ | May 2012 244




KAS Reference Manual - Motion Library | 1 Motion Library
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You must be careful if you have more than one instance of MC_Power FB for the
same drive, scanned in the same cycle. The problem arises when one instance
requests the drive to enable and the other requests the same drive to disable.

To avoid this trap, it is recommended to have only one instance of MC_Power for

all of your active programs.

Arguments
Input
Enable Description
Data type
Range
Unit
Default
AXiS Description
Data type
Range
Unit
Default
Enable Description
Positive
Data type
Range
Unit
Default
Enable Description
Negative
Data type
Range
Unit
Default
BufferMode  Pescrton
Data type
Range
Unit
Default
Output
StatUS Description
Data type
Busy Description
Data type
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When this transitions go to high, the control closes the servo
loop and sends a command to the drive to enable.

When this transitions go to low, the
control opens the servo loop and
sends a command to the drive to
disable.

BOOL

0, 1
n/a

Name of a declared instance of the AXIS_REF library
function.

AXIS_REF
[1,256]
n/a

for future enhancement

BOOL
0, 1
n/a

for future enhancement

BOOL
0, 1
n/a

Unused
SINT
[0]

n/a

Indicates the enabled/disabled state of the drive

BOOL

for future enhancement — always false

BOOL
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Error Description Indicates an invalid input was specified
Data type BOOL
ErrorlD Description Indicates the error if Error output is set to TRUE
Data type INT
Example
Structured Text
(* MC_Power ST example *)

Inst_MC_Power( CloseLoopReq, Axisl, TRUE, TRUE, 0 );
//Inst_MC Power is an instance of MC_Power function block

DriveIsOn := Inst MC Power.Status; //store the Status output into a
user defined variable

Ladder Diagram

Close the servo loop and enable the drive when Closeloop is high
Open the servo loop and disable the drive when Closeloop is low

—FPower1
MC_Power

Closeloop PowerStat1

| Enable Status |

FowerBusy1

Axis1 S Axis Busy |
FirstScan FowerErr1

[ | Enable Positive Error |
FirstScan

|} Enable Negative ErrorlD —> PowerErrD1

0 “—Bufferllode

—FPower2
MC_Power

Closeloop Fowerstat2

| Enable Status |

FowerBusy2

Axis2 S Axis Busy |
FirstScan FowerErr2

[ | Enable Positive Error |
FirstScan

| Enable Megative ErrorlD > PowerErrD2

0 “—Bufferllode

1.2.1.6 M8 MC_ResetError (Function)
Description

MC_ResetError resets the errors of a specified axis.
This function performs in sequence the following tasks:

e ltsends a request to the drive to clear any drive faults that exists
e Then itresets the axis errors
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The condition causing the axis error has to be corrected before calling this
function. The axis error still remains until the error condition exists when this

function is called.

See also transition 15 in the status machine of the CANopen protocol.

MZ_ResetError
En
Axis

Ok

Figure 1-55: MC_ResetError

Arguments
Input
E n Description
Data type
Range
Unit
Default
AXiS Description
Data type
Range
Unit
Default
Output
OK Description
Data type
Example

Structured Text

//reset the axis and drive errors

MC ResetError( Axisl );
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Requests to reset the axis errors
BOOL
0, 1

n/a

Name of a declared instance of the AXIS_REF library
function )

AXIS_REF
[1,256]
n/a

Indicates the function has completed successfully

BOOL
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Ladder Diagram
Feset the axis errors of both axes when the Reset button is pressed

MC_ResetError

FesetButton Reset10K Feset10K
| P GY En OK S I
Axis Axis

MC_ResetError

ResetButtan Reset2 0K Reset20K
Pl ® En OK &—
Axis2 > Axis

1.2.1.7 &3 MC_Stop (Function Block)

Description

This function block aborts the active move, removes the next move from the queue,
performs a controlled stop at the specified deceleration rate, and switches the axis to
Stopping state.

MC_Stop cannot be aborted. This means that, while in Stopping state, no function
block can command any motion on the axis. The axis remains in Stopping state until
it reaches zero velocity and the Execute input is low. The application program can
hold the axis in Stopping state even after it reaches zero velocity by leaving the
Execute input high.

MC_Stop
Execute Done
Axis Busy
Deceleration Active
Jerk Erraor
ErroriD

Figure 1-56: MC_Stop

Time Diagram

The example below shows the behavior of the combination of a MC_Stop FB with a
MC_MoveVelocity FB.

e Arotating axis is ramped down with FB2 MC_Stop
e The axis rejects motion commands as long as MC_Stop parameter “Execute” = TRUE
FB1 MC_MoveVelocity reports an error indicating the busy MC_Stop command.
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EB1 EB2
MC_MoveVelocity MC_Stop
Exe_1 — Execute InVelocity | Invel 1 Exe_2 — Execute Done |- Done 2
Axis_1 — Axis Busy [~ Axis_1 — Axis Busy —
50 - Velocity Active |- 20 - Deceleration Active |-
10 - AccelerationCommandAborted | Abort_1 0 - Jerk Error |-
10 | Deceleration Error |~ Error_1 ErrorlD |-
0 - Jerk ErrorlD
1 — Direction
1 — BufferMode
_ - =, - » b, -
FB1 A a > + b »
1
Exe 1
- 0 -t
1
InVel_1
- 0 l >t
Abort 1 !
0 > 1
1
Error_1
L~ 0 > t
—FB2
1
Exe 2
- 0 > t
1
Done_2
L - 0 >t
50
Velocity
Axis_1
>t
Arguments
Input
Execute  Description Requests to stop the axis.
It can be held high to prevent any other moves from being
queued
Data type BOOL
Range 0, 1
Unit n/a
Default —
Axis Description Name of a declared instance of the AXIS_REF library
function.
Data type AXIS_REF
Range [1,256]
Unit n/a
Default —
Deceleration Description Trapezoidal: Deceleration rate
S-curve: Maximum deceleration
Data type REAL
Range —_
Unit User unit/sec?
Default —
Jerk Description Trapezoidal: 0

S-curve: Constant jerk
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Data type REAL
Range —
Unit User unit/sec3
Default —
Output
Done Description Indicates the axis has reached zero velocity AND the
Execute input is low
Data type BOOL
BUSy Description High from the time the Execute input goes high until the axis
reaches zero velocity AND the Execute input is low
Data type BOOL
Active Description High from the time the MC_Stop move becomes the active
move, until the axis reaches zero velocity AND the Execute
input is low
Data type BOOL
Error Description Indicates an invalid input was specified
Data type BOOL
ErrorlD Description Indicates the error if Error output is set to TRUE
Data type INT
Example

Structured Text

(* MC_Stop ST example *)

Inst MC_Stop( StopRequest , Axisl, 100.0, 100.0 ); //Inst MC Stop is
an instance of MC_Stop function block

StopComplete := Inst MC Stop.Done; //store the Done output into a
user defined variable

StopActive := Inst MC_ Stop.Active; //store the Active output into a
user defined wvariable

StopError := Inst_MC_Stop.Error; //store the Error output into a
user defined wvariable

Ladder Diagram

Put Axis 1 into Stopping Mode

—Stop1
MC_Stop
StopAxist Stop1Done
|} Execute Done I
Stop1Busy
Axis > Axis Busy |
Stop1Active
30 “—Deceleration Active |
Stop1Error
0 ek Error |
ErrorlD —> Stop1ErrarlD
1.2.2 1/0

1.2.2.1 &3 MC_AbortTrigger (Function Block)
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Description
When the Execute input transitions from low to high, this function block aborts an
MC_TouchProbe function block.

Arguments
Input
Execute Description Enables execution
Data type BOOL
Range 0, 1
Unit n/a
Default —
Axis Description Specifies the axis that was specified in the MC_TouchProbe
function block which is to be aborted
Data type AXIS_REF
Range [1,256]
Unit n/a
Default —

Triggerlnput Description Specifies the Fast Input that was specified in the MC_
TouchProbe function block which is to be aborted. The
elements of Triggerinput are as follows:

INT Triggerlnput.InputID
0 = first Fast Input
1 = second Fast Input
Range is [0,1]
INT Triggerinput.Direction
1 = rising edge
2 = falling edge
Range is [1,2]
INT Triggerlnput.TrigID is the axis number of the input. 0
indicates that the trigger axis is to be the same as
Axis.AXIS_NUM.
Range is [0,256]
Data type TRIGGER_REF
Range See Description above
Unit n/a
Default j—
Output
Done Description Function block has completed
Data type BOOL
Busy Description Indicates the function block is currently executing
Data type BOOL
Error Description Indicates the function block did not complete due to an error.

The ErrorlD output indicates the type of error when this
output is high

Data type BOOL
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ErrorlD Description When the Error output is high, this output indicates the type
of error. When the Error output is low, this output is
undefined

Data type INT

Usage
This function block is used to abort an MC_TouchProbe function block.

Related Functions
MC_TouchProbe

Example

Structured Text
(* MC_AbortTrigger ST example *)

Inst MC AbortTrigger ( AbortReq, Axisl, TriggerInputRef );

//Inst MC AbortTrigger is an instance of MC AbortTrigger

Ladder Diagram

—AbortTrigger1
MC_AbortTrigger

AborTrigger AborTriggeriDone
| Execute Done |

AborTriggeriBusy
Axis1 —Axis Busy |

AborTriggeri1Errar
Trigger > Triggerinput Error |

ErrorlD —> AbortTrigger1ErrorlD

1.2.2.2 &% MC_TouchProbe (Function Block)

Description
This function block arms a Fast Input and returns the latched position when the Fast
Input event occurs. This function block causes no motion.

When the Execute input transitions from low to high, the control requests the drive to
arm its Fast Input to latch the axis position when a Fast Input occurs. The Axis input
specifies which axis's position to latch and the Triggerlnput input specifies which Fast
Input to use and whether to trigger on the rising or falling edge of the Fast Input.
When the Fast Input event occurs, the drive latches the axis's position. This function
block then returns the latched position at the RecordedPosition output and set the
Done output high. This process can be canceled with the AbortTrigger function block.

If the WindowOnly input is high, the FirstPosition input and the LastPosition input
define a window in which a Fast Input is accepted. Any Fast Input events that occur
outside the window is ignored.

If First Position <= LastPosition, the window in which a Fast Input is accepted is:

FastinputPosition >= FirstPosition AND FastinputPosition <= LastPosition.

acceptaed area

FirstPosition LastPosition
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If First Position > LastPosition, the window in which a Fast Input is accepted is:

FastinputPosition >= FirstPosition OR FastinputPosition <= LastPosition.

accepted area accepted area

-+ 9 & >

LastPosition FirstPosition

The following figure shows the ladder diagram view of the MC_TouchProbe function

block:
MC_TouchProbe
BOOL — Execute Done | BOOL
AXIS_REF —— Axis Busy [—— BOOL
TRIGGER_REF —— Triggerlnput Commandaborted —— BOOL
BOOL —— WindowOnly Error |— BOOL
LREAL ——| FirstPosition ErrorlD  — INT
LREAL — | | astPosition RecordedPosition | —— LREAL

Figure 1-57: MC_TouchProbe

Arguments
Input
Execute  Descrption Enables execution
Data type BOOL
Range 0, 1
Unit n/a
Default _
Axis Description Selects the axis for which the position is latched
Data type AXIS_REF
Range [1,256]
Unit n/a

Default —
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Output

Triggerlnput  Descrition

Data type
Range
Unit
Default

WindOWOn|y Description

Data type
Range
Unit
Default

FirstPosition Pescrrtion

Data type
Range
Unit
Default

LastPosition Deserption

Done

Busy

Data type
Range
Unit
Default

Description

Data type

Description

Data type

Selects the axis which contains the specified input to be
armed. The elements of Triggerlnput are as follows:

INT Triggerlnput.InputID
0 = first Fast Input

1 = second Fast Input
Range is [0,1]

INT Triggerinput.Direction
1 = rising edge

2 = falling edge

Range is [1,2]

INT Triggerlnput.TrigID is the axis number of the input. O
indicates that the trigger axis is to be the same as
Axis.AXIS_NUM.

Range is [0,256]

TRIGGER_REF
See Description above
n/a

Enables a position latching window. When this input is
set, a window is defined by the FirstPosition and
LastPosition inputs. Any Fast Input event that occurs
outside the window is ignored. The first Fast Input event
that occurs within the window latches the axis position

BOOL

n/a

See the function block Description above for an
explanation of how this input and the LastPosition input
define the window. This input is only applicable when the
WindowOnly input is high. If the WindowOnly input is
low, this input is ignored

LREAL

User unit

See the function block Description above for an
explanation of how this input and the FirstPosition input
define the window. This input is only applicable when the
WindowOnly input is high. If the WindowOnly input is
low, this input is ignored

LREAL

User unit

Function block has completed and the RecordedPosition
output is valid

BOOL

Indicates that the specified input is arming or is armed, and
waiting for the trigger and recording of the position to occur

BOOL
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CommandAborted Description A TriggerAbort function block has executed and
canceled this function
Data type BOOL
Error Description The function block has not completed successfully due to an
error. The ErrorlD output indicates the type of error
Data type BOOL
ErrorlD Description When the Error output is high, this output indicates the type
of error. When the Error output is low, this output is
undefined
Data type INT
RecordedPosition Description When the Done output goes high, this output
returns the latched position. When the Done
output is low, this output is undefined
Data type LREAL
Unit User unit
Usage
This function block can be used to:
e Perform registration
e Determine the position of a product
e Measure product length
Related Functions
MC_AbortTrigger
Example
Structured Text
(* MC TouchProbe ST example *)
TriggerInputRef.InputID := 1; //configure InputID
TriggerInputRef.Direction := 1; //configure Direction
TriggerInputRef.TrigID := 0; //configure TrigID
Inst_MC_TouchProbe( ArmProbe, Axisl, TriggerInputRef, FALSE,0.0, 0.0

)i

//Inst MC TouchProbe

is an

ProbeIsDone := Inst_MC_TouchProbe.Done;

user defined variable

ProbeValue :=

RecordedPosition output into a user
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instance of MC TouchProbe

//store Done output

Inst MC TouchProbe.RecordedPosition;

function block

into a

//store

defined variable
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Ladder Diagram

TouchProbe1Done

TouchProbe1Busy

TouchProbelAborted

TouchProbe1Error

— TouchProbe1
MC_TouchProbe
TouchProbe
|} Execute Done
Axis > Axis Busy
Trigger > Triggerinput CommandAborted
Window
| WindowOnly Error
WindowStart >—FirstPosition ErrorlD —
WindowEnd >—LastPosition RecordedPosition |—
1.2.3 Info

1.2.3.1 &% MC_ReadActPos (Function Block)

Description
MC_ReadActPos reads the actual position of the axis.

MC_ReadActPos

TouchProbe1ErrorlD

TouchProbe1RecPos

Enable
Axis

valid
Busy
Error
ErroriD
Position

Figure 1-58: MC_ReadActPos

Arguments

Input
Enable Description

Data type
Range
Unit
Default

H D ipti
Axis escription

Data type
Range
Unit
Default

Output

Va“d Description
Data type

Busy Description
Data type

Request to read the axis's actual position
Keeps continuously to read the actual position every PLC
cycle, as long as the Enable remains high

BOOL
0, 1
n/a

Name of a declared instance of the AXIS_REF library
function. )

AXIS_REF
[1,256]
n/a

Indicates the value at the Position output is available
BOOL

Indicates this function block is executing

BOOL
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Error Description Indicates an invalid input
Data type BOOL
ErrorlD Description Indicates the error if Error output is set to TRUE
Data type INT
Position  Pescrirtion Actual position of the axis.
Unit User unit
Data type LREAL

Example
Structured Text

(* MC ReadActPos ST example *)
Inst_MC_ReadActPos( TRUE, Axisl );
//Inst MC ReadActPos is an instance of MC ReadActPos function block

ActualPos := Inst MC ReadActPos.Position; //store Position output
into a user defined variable

Ladder Diagram

Get the Axis 1 actual position for the Control Panel to display

—ReadActPos1
MC_ReadActPos
FirstScan ReadActPosValidl
[ | Enable Valid I
ReadActPosBusyi
Axis1 > Axis Busy |
ReadActPosErrort
Error |
ErrorlD — ReadActPosErorlD1
Position — ActPos1
1.2.3.2 &3 MC_ReadActVel (Function Block)
Description
MC_ReadActVel reads the actual velocity of the axis.
MC_ReadActVel
Enable Valid
Axis Busy
Error
ErrorlD
ActualVelocity
Figure 1-59: MC_ReadActVel
Arguments
Input
Enable Description Requests to read the axis's actual velocity
Data type BOOL
Range 0, 1
Unit n/a
Default —
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AXiS Description

Data type
Range
Unit
Default

Output
Description

Valid

Data type

Description

Busy

Data type

Description

Error
Data type

Description

ErrorlD

Data type

ActualVelocity Peseieton
Unit
Data type

Example

Structured Text

(* MC_ReadActVel ST example *);

Inst MC ReadActVel( TRUE, Axisl );

//Inst MC ReadActVel 1is an instance of

Name of a declared instance of the AXIS_REF library
function.

AXIS_REF
[1,256]
n/a

Indicates the value at the ActualVelocity output is available

BOOL

Indicates this function block is executing

BOOL

Indicates an invalid input

BOOL

Indicates the error if Error output is set to TRUE
INT

Actual velocity 1 of the axis.

User unit/sec
LREAL

MC ReadActVel function block

ActualvVel := InstiMciReadActVel.Actual\/elocity; // store
ActualVelocity output into a user defined variable

"The measured value is the instant velocity of the axis in RPM*1000. Note that you can see some oscillations

because itis an instant velocity, not an average velocity.
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Ladder Diagram
Fead Axis 1 actual velocity

—ReadactVell

MC_ReadActVel
ReadAxis1Velocity ReadVel1valid
|| Enable Valid O |
ReadVel1Busy
Axis1 > Axis Busy O |
ReadVel1Error
Errar o |
ErrorlD ReadVel1ErrorD
ActualVelocity — AxisTVelocity
1.2.3.3 &3 MC_ReadAxisErr (Function Block)
Description
MC_ReadAxisErr returns the error status of the specified axis.
MC_ReadAxisError
Enable Valid
Axis Busy
Error
ErroriD
AxisErroriD
Figure 1-60: MC_ReadAxisErr
Arguments
Input
Enable Description requests to read the error status of the axis
Data type BOOL
Range 0,1
Unit n/a
Default i
Axis Description Name of a declared instance of the AXIS_REF library
function.
Data type AXIS_REF
Range [1,256]
Unit n/a
Default —
Output
Valid Description Indicates the AxisErrorlD output is valid
Data type BOOL
Busy Description Indicates this function block is executing
Data type BOOL
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Error Description Indicates an invalid input
Data type BOOL
ErrorlD Description Indicates the error if Error output is set to TRUE
Data type INT
AXiSError|D  Pescription Indicates the error status of the axis. Each bit indicates a

specific error. Both emergency-stop (E-stop) and
controlled-stop (C-stop) errors are indicated. The table
below defines the bits of this output.

Data type INT

0000H 0 No Error

0001H 1 User-set E-stop via MC_EStop, E-stop
0002H 2 Loss of Feedback, E-stop

0004H 4 Drive Fault, E-stop

0008H 8 Drive Communication Failure, E-stop
0400H 1024 Synchronization Error, C-stop

Multiple errors can be active at the same time. For example, if a User-set E-stop
and an Excess Position Error E-stop are both active, the value would be
00000011H (17 decimal).

Example
Structured Text

(* MC _ReadAxisErr ST example ¥*)
Inst_MC_ReadAxisErr( TRUE, Axisl );

//Inst_MC ReadAxisErr is an instance of MC_ReadAxisErr function
block

AxisErrorBits := Inst_MC_ReadAxisErr.AxisErrorID; //AxisErrorID
contains the error bits
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Ladder Diagram
Fead Axis 1 error

—ReadAxisErr1
MC_ReadAxisErr
ReadAxisEr ReadErmr1valid
|| Enable Valid . |
ReadErmr1Busy
Axis S Axis Busy {2 |
ReadErr1Erraor
Error {3 |
ErrorlD — ReadErr1ErroriD
AxisErrorlD — Axis1Ermror
1.2.3.4 &3 MC_ReadBoolPar (Function Block)
Description
MC_ReadBoolPar returns the value of the specified Boolean axis parameter.
MC_ReadBoolPar
Enable Valid
Axis Busy
ParameterMumber Error
ErroriD
Value
Figure 1-61: MC_ReadBoolPar
Arguments
Input
Enable Description Requests to read the Boolean axis parameter
Data type BOOL
Range 0, 1
Unit n/a
Default i
Axis Description Name of a declared instance of the AXIS_REF library
function. )
Data type AXIS_REF
Range [1,256]
Unit n/a
Default —
ParameterNumber Description Parameter number, see table in § "Motion
Library (PLCopen)"
Data type INT
Range —
Unit n/a

Default —
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Output
Valid Description Indicates the Value output is valid
Data type BOOL
Busy Description Indicates this function block is executing
Data type BOOL
Error Description Indicates an invalid input
Data type BOOL
ErrorlD Description Indicates the error if Error output is set to TRUE
Data type INT
Value Description State of the Boolean parameter
Data type BOOL
Example
Structured Text
(* MC_ReadBoolPar ST example ¥*)

Inst_MC_ReadBoolPar( EnableRead, Axisl, 3 );

//Inst_MC ReadBoolPar is an instance of MC_ReadBoolPar function
block

BoolParm := Inst MC_ReadBoolPar.Value; //store the Value output into
a user defined variable

Ladder Diagram
Read Axis 1 in-position state
—ReadBoolParam1
MC_ReadBoolPar

ReadAxis1InFosBand ReadParam1valid
| | Enable Valid { |
ReadFaram1Busy
Axis —Axis Busy @ |
ReadFParam1Error
1011 “—Parameter Num Error @ |
ErrorlD —> ReadParam1ErrorlD
InFosition
Value {7 |

1.2.3.5 &3 MC_ReadParam (Function Block)
Description

MC_ReadParam returns the value of the specified axis parameter.
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MC_ReadParam
Enable Valid
Axis Busy
ParameterMumber Error
ErrorID
Value

Figure 1-62: MC_ReadParam

Arguments
Input
Enable Description Requests to read the axis parameter
Data type BOOL
Range 0,1
Unit n/a
Default —_
Axis Description Name of a declared instance of the AXIS_REF library
function. )
Data type AXIS_REF
Range [1,256]
Unit n/a
Default —
ParameterNumber Description Parameter number, see table in § "Axis
Parameters"
Data type INT
Range —
Unit n/a
Default —_
Output
Valid Description Indicates the Value output is valid
Data type BOOL
Busy Description Indicates this function block is executing
Data type BOOL
Error Description Indicates an invalid input
Data type BOOL
ErrorlD Description Indicates the error if Error output is set to TRUE
Data type INT
Value Description Value of the parameter
Data type LREAL
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Example
Structured Text

(* MC ReadParam ST example ¥*)

ParameterNumber := 3; //configure the parameter to read

Inst_ MC_ReadParam( EnableRead, Axisl, ParameterNumber );
//Inst MC ReadParam is an instance of MC ReadParam function block

ParmVal := Inst_ MC_ReadParam.Value; //store the Value output into a
user defined wvariable

Ladder Diagram
Read Axis 1 command position

—ReadParam1
MC_ReadParam

Readixis1CmdPos ReadParam1Valid
|| Enable Valid > |

ReadFaram1Busy
Axis1 > Axis Busy O I

ReadParam1Error
1 “—Parameter Num Error @ |

ErrorlD ReadParam1ErrorlD
Value [ Axis1CmdPos

1.2.3.6 &% MC_ReadStatus (Function Block)

Description
MC_ReadStatus returns the state of the specified axis.

MC_ReadStatus

Enable Valid

Axis Busy
Error
ErrorlD
ErrorStop
Disabled
Stopping
StandStill
DiscreteMotion
ContinuousMotion
SynchonizedMotion
Homing
ConstantVelocity
Accelerating
Decelerating

Figure 1-63: MC_ReadStatus
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Arguments
Input
Enable Description Requests to read and return the axis status
Data type BOOL
Range 0,1
Unit n/a
Default —
Axis Description Name of a declared instance of the AXIS_REF library function. click here...
Data type AXIS_REF
Range [1,256]
Unit n/a
Default —
Output
Valid Description Indicates the outputs are valid
Data type BOOL
Busy Description Indicates this function block is executing
Data type BOOL
Error Description Indicates an invalid input
Data type BOOL
ErrorlD Description Indicates the error if Error output is set to TRUE
Data type INT
ErrorStop Description Indicates Error Stop state — E-stop or C-stop
Data type BOOL
Disabled DPescrirtion Indicates Disabled state — open loop and drive is disabled
Data type BOOL
Stopping Description Indicates Stopping state — MC_Stop command
Data type BOOL
StandStill Description Indicates Stand Still state — no move, closed loop, drive
enabled
Data type BOOL
DiscreteMotion Description Indicates Discrete Motion state — programmed
endpoint move is active
Data type BOOL
ContinuousMotion Description Indicates Continuous Motion state — unending,
single-axis move is active
Data type BOOL
SynchronizedMotion Description Indicatles Synchronized Motion state — slave
move is active
Data type BOOL
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Description

Homing

Data type

ConstantVelocity Pesciption
Data type
Accelerating  Pescriton
Data type
Decelerating  Pescrpton
Data type
Example
Structured Text
(* MC_ReadStatus ST example *)
Inst MC ReadStatus( EnableRead, Axisl );

Indicates Homing state — a homing cycle is currently
executing

BOOL

Indicates the axis is moving at a constant velocity
BOOL

Indicates the axis is accelerating

BOOL

Indicates the axis is decelerating

BOOL

//Inst MC ReadStatus is an instance of MC ReadStatus function block
AxisStopping := Inst MC_ReadStatus.Stopping; // store Stopping output
to a user defined variable
AxisAccelerating := Inst MC ReadStatus.Accelerating; // store
Accelerating output to a user defined variable
Ladder Diagram
—AxStat1 —AxStat2
MC_ReadStatus MC_ReadStatus
FirstScan Stat1Vvalid Statzvalid
|} Enable Valid Enable Valid |
Stat1Busy Stat2Busy
Axisl S Axis Busy Axis2 S Axis Busy |
Stat1Eror Stat2Error
Error Error |
ErrorlD{—>  Stat1ErmariD ErrorD —> Stat2ErrorlD
Stat1ErrorStop Stat2ErrorStop
ErrorStop ErrorStop |
Stat1Disabled StatZDisabled
Disabled Disabled |
Stat1Stopping Stat2Stopping
Stopping Stapping |
Stat1StandStill StatzStandstill
StandStill StandStill |
Stat1DMotion Stat2DMotion
DiscretelMotion DiscreteMotion |
Stat1CMotion Stat2CMotion
ContinuousMation ContinuousMotion |
Stat1EMotion StatzSMotion
SynchronizedMotion SynchronizedMotion |
Stat1Homing StatzHoming
Homing Homing |
Stat1Atvel StatzAtvel
ConstantVelocity ConstantVelocity |
StatlAcc StatZAcc
Accelerating Accelerating I
Stat1Dec StatZDec
Decelerating Decelerating I

1.2.3.7 &3 MC_WriteBoolPar (Function Block)

Description

MC_WriteBoolPar writes the specified axis Boolean parameter.
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Arguments
Input
Execute  Description Requests to write a Boolean axis parameter
Data type BOOL
Range 0,1
Unit n/a
Default —
Axis Description Name of a declared instance of the AXIS_REF library
function.
Data type AXIS_REF
Range [1,256]
Unit n/a
Default —_
ParameterNumber Description Parameter number, see table in § "Motion
Library (PLCopen)"
Data type INT
Range —
Unit n/a
Default —
Value Description State to write
Data type BOOL
Range 0,1
Unit n/a
Default —
Output
Done Description Indicates the Boolean parameter has been written
Data type BOOL
Busy Description Indicates this function block is executing
Data type BOOL
Error Description Indicates an invalid input
Data type BOOL
ErrorlD Description Indicates the error if Error output is set to TRUE
Data type INT
Example

Structured Text

(* MC_WriteBoolPar ST example *)
WriteBool := TRUE; //value to write to the boolean parameter #1

Inst_MC_WriteBoolPar( WriteReq, Axisl, 1, WriteBool ); //Inst MC
WriteBoolPar is an instance of MC WriteBoolPar

267 Kollmorgen™ | May 2012




KAS Reference Manual - Motion Library | 1 Motion Library

Ladder Diagram

—\\riteBoolPar1

MC_WriteBoolPar

WriteBoolean WriteBoolPar1Done
|| Execute Done {3 |

WriteBoolPar1Busy
Axis1 > Axis Busy @ |

WriteBoolPar1Erraor
1050 >—Parameter Num Error O |

0 S Value ErrorlD = WriteBoolPar1ErrorlD

Currently, MC_WriteBoolPar does not support any parameters (1050 is an arbitrary

number chosen for example)

1.2.3.8 &3 MC_WriteParam (Function Block)

Description

MC_WriteParam writes the specified axis parameter.

Arguments
Input

Execute Description
Data type

Range
Unit
Default

AXiS Description

Data type
Range
Unit
Default

ParameterNumber

Value Description
Data type

Range
Unit
Default

Requests to write the axis parameter
BOOL
0, 1

n/a

Name of a declared instance of the AXIS_REF library

function.
AXIS_REF
[1,256]
n/a
Description Parameter number, see table in § "Motion
Library (PLCopen)"
Data type INT
Range —
Unit n/a

Default —

Value to write

LREAL

n/a
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Output
Done Description Indicates the parameter has been written
Data type BOOL
Busy Description Indicates this function block is executing
Data type BOOL
Error Description Indicates an invalid input
Data type BOOL
ErrorlD Description Indicates the error if Error output is set to TRUE
Data type INT
Example

Structured Text

(* MC WriteParam ST example *)

WriteValue := 1234.2; //value to write to parameter 1002
Inst MC WriteParam( WriteReq, Axisl, 1002, WriteValue); //Inst MC
WriteParam is an instance of MC WriteParam

Ladder Diagram
Increment the master offset delta by 24

—WriteParam1
MC_WriteParam

IncrilasterOffset WriteFaram1Done
|P| Execute Done ) |

WriteFaram1Busy
Axis1 S—{Axis Busy o I

WriteParam1Error
1002 “—Parameter Num Error & |

24 “>—Value ErrorlD — WriteParam1ErrorlD

1.2.4 PLCopenMotion

1.2.4.1 &% MC_Halt (Function Block)
Description

This function block decelerates an axis to zero velocity. It is a queued single-axis
move. The move is complete when the axis reaches zero velocity. It is typically used
with Abort at the BufferMode input to terminate a move.To execute a stop that cannot
be aborted, see MC_Stop.
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MC_Halt
Execute
Axis
Deceleration
Jerk
BufferMode

Done

Busy

Active
CommandAborted
Error

ErroriD

Figure 1-64: MC_Halt

Time Diagram

The example below shows the behavior in combination with a MC_MoveVelocity.

e Arotating axis is ramped down with FB2 MC_Halt

o Another motion command ove

rrides the MC_Halt command

MC_Halt allows this, in contrast to MC_Stop. The axis can accelerate again without

reaching standstill.

FBE1

MG _MovaVelooity

FB2

Exe_1 — Execute Inelocity
Axis_1 — Axis Busy
50 — Velocity Active
10 —{Acceleration CommandAborted
10 — Decelaration Error
0 — Jerk Errorl D

1 — Direction

MC_Halt

- Invel 1 Exe_2 — Execute

= Auis_1 — Axis

- 5 — Deceleration
— Abort_1 0 - Jerk

- —{ BufferMode

Done | Done_2
Busy
Active |-
CommandAboried — Abori_2
Error -
ErrorlD -

—|Bufferiode

L= = B =

L = R =

Velocity
Axis_1
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Arguments
Input
Execute  Description Requests to queue the move
Data type BOOL
Range 0, 1
Unit n/a
Default —
Axis Description Name of a declared instance of the AXIS_REF library
function
Data type AXIS_REF
Range [1,256]
Unit n/a
Default —
Deceleration Description Trapezoidal: Deceleration rate
S-curve: Maximum deceleration
Data type LREAL
Range —_
Unit User unit/sec?
Default —
Jerk Description Trapezoidal: 0
S-curve: Constant jerk
Data type LREAL
Range —
Unit User unit/sec3
Default —
BufferMode  DPeseription 0 = abort
1 = buffer
2 = blend to active
3 = blend to next
4 = blend to low velocity
5 = blend to high velocity
Data type SINT
Range [0,5]
Unit n/a
Default —
Output
Done Description Indicates the move completed successfully.
The Command Position has reached the endpoint.
Data type BOOL
Busy Description High from the moment the Execute input is one-shot to the
time the move is ended
Data type BOOL
Active Description Indicates this move is the active move
Data type BOOL
escription ndicates this move was aborte
ommandAborted  Pescrt Indicates thi borted
Data type BOOL
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Error Description Indicates an invalid input was specified or the move was
terminated due to an error
Data type BOOL
ErroriD Description Indicates the error if Error output is set to TRUE
Data type INT

Example
Structured Text

(* MC_Halt ST example *)
Inst_MC_Halt( HaltReqg, Axisl,100.0, 100.0, 0 );
//Inst_MC Halt is an instance of MC_halt function block

HaltComplete := Inst MC Halt.Done; //store Done output into user
defined variable

Ladder Diagram

Stop both axes when the Run/Stop switch is set to Stop

—Halt1
MC_Halt
StartMove HaltDone HaltDone
I N} GY Execute Done S |
HaltBusy1
Axis1 > Axis Busy |
HaltActive1
30 “—Deceleration Active |
HaltAborted
0 S—{Jerk CommandAborted |
HaltErrort
0 “—Bufferllode Error |
ErrorlD —> HaltErrariDA
—Halt2
MC_Halt
HaltDone HaltDone2
|p| Execute Done |
HaltBusy2
Axis?2 > Axis Busy |
HaltActive2
30 “—Deceleration Active |
HaltAborted2
0 S—{Jerk CommandAborted |
HaltError2
0 “—Bufferllode Error |
ErrorlD —> HaltErrorlD2

1.2.4.2 &5 MC_MoveAbsolute (Function Block)
Description

This function block performs a single-axis move to a specified endpoint position.
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MC_Movesbsolute
Execute Done
Axis Busy
Position Active
Velocity CommandAborted
Acceleration Error
Deceleration ErroriD
Jerk
Direction
BufferMode

Figure 1-65: MC_MoveAbsolute

Time Diagram
The following figure shows two examples of the combination of two absolute move
Function Blocks:

e The left part of iming diagram illustrates the case if the Second Function Block is
called after the First one. If First reaches the commanded position of 6000 (and the
velocity is 0) then the output Done causes the Second FB to move to the position
10000

e The right part of the timing diagram illustrates the case if the Second move Function
Block starts the execution while the First FB is still executing. In this case the First
motion is interrupted and aborted by the Test signal during the constant velocity of
the First FB. The Second FB moves directly to the position 10000 although the posi-
tion of 6000 is not yet reached

First Second
MC_MoveAbsolute MC_MoveAbsolute
GO — | Execute Dane 1 . Execute Done ,~— Finish
My AKX —o ] AXIS Busy | MyAX —=o ) AXIS Busy |, —
6000 —] Pastion Active | 10 000 —=) Postion Active , —
3000 —e] Velocity CommandAborted | 2000 —) Velocity CommandAborted | —
10 — | Acceleration Error " 10— | Acceleration Ermor | —
10 — | Deceleration ErrorlD 10 = | Deceleration ErrorlD | —
0 —) Jerk 0 ] Jerk
positive—- " Direction positive—-1 Direction |
0 — ! Bufferiode 0 — | BufferMode |
Test
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First A Sequence of two complete motions Second motion interrupts First motion
1
GO
0 |
1
Dane
0 I 1
o : : | ‘
CommandAboried . ! 1
Second
Test
i
1
Finish
0
1
Motion
300
2000
Velocity
T S
E000)
Paosition
o
Arguments
Input
Execute  Description Requests to queue the move
Data type BOOL
Range 0,1
Unit n/a
Default —
Axis Description Name of a declared instance of the AXIS_REF library
function
Data type AXIS_REF
Range [1,256]
Unit n/a
Default —
Position  Pescrirtion Endpoint position. If Rollover Position is nonzero, this value

must be in the range

0 <= Position < Rollover Position

When not in Rollover mode, the input accepts a 64-bit
floating point value.

When converted to feedback units, the range is [-251,251-1]
feedback units.

Data type LREAL
Range [see Description]
Unit User unit
Default _

Velocity Description Velocity setpoint
Data type LREAL
Range _
Unit User unit/sec
Default _
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Acceleration

Deceleration

Jerk

Direction

Description

Data type
Range
Unit
Default

Description

Data type
Range
Unit

Default

Description

Data type
Range
Unit
Default

Description

Trapezoidal: Acceleration rate

S-curve: Maximum acceleration

See also "Selection of Acceleration and Jerk Parameters
for Function Blocks"

If Acceleration is not valid, ErrorlD is
set to 21
LREAL

User unit/sec?

Trapezoidal: Deceleration rate
S-curve: Unused
LREAL

User unit/sec?

Trapezoidal: 0

S-curve: Constant jerk

See also "Selection of Acceleration and Jerk Parameters for
Function Blocks"

If Jerk is not valid, ErrorlD is set to 21
LREAL

User unit/sec

When Rollover Position is zero, a value of 0 must be
specified.

When Rollover Position is nonzero, a value of 1, 2, 3, or 4
must be specified.

Value Description I

0 no direction specification

1 positive direction. The axis travels in the
positive direction to the endpoint

2 shortest distance. The axis travels in the
direction that provides the shortest
distance to the endpoint

3 negative direction. The axis travels in the
negative direction to the endpoint

4 last direction. The axis travels to the
endpoint in the same direction as its
previous move

If the Position input is the same as the axis's current
position, then:

o when Direction =2 (shortest distance), the axis does not
move and the Done output goes high indicating that the
move has been completed.

o when Direction=1, 3, or 4, the axis travels in the specified
direction, through one rollover cycle, and arrives back at the
same position.
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Data type INT
Range [0,4]
Unit n/a
Default —
BufferMode  Deserption 0 = abort
1 = buffer

2 = blend to active

3 = blend to next

4 = blend to low velocity
5 = blend to high velocity

Data type SINT
Range [015]
Unit n/a
Default —
Output
Done Description Indicates the move completed successfully.
The Command Position has reached the endpoint.
Data type BOOL
Busy Description High from the moment the Execute input is one-shot to the
time the move is ended
Data type BOOL
Active Description Indicates this move is the active move
Data type BOOL
CommandAborted Pescription Indicates the move was aborted
Data type BOOL
Error Description Indicates an invalid input was specified or the move was
terminated due to an error
Data type BOOL
ErrorlD Description Indicates the error if Error output is set to TRUE
Data type INT
Example

Structured Text

(* MC MoveAbsolute ST example *)

Inst MC MoveAbsolute( MovAbsReq, Axisl, 1234.567, 100.0, 100.0,
100.0, 0, 0O, O ); //instance of MC MoveAbsolute

MovAbsDone := Inst_MC_MoveAbsolute.Done; //store done output into
user defined wvariable

MovAbsBusy := Inst MC MoveAbsolute.Busy;

MovAbsActive := Inst MC_MoveAbsolute.Active;
MovAbsAborted := Inst MC MoveAbsolute.CommandAborted;
MovAbsError := Inst_MC_MoveAbsolute.Error;
MovAbsErrID := Inst MC MoveAbsolute.ErrorID;
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Ladder Diagram
Maove Axis 1to 1000

—MoveAbsi1
MC_MoveAbsolute
MoveAbsAxis1 MoveAbs1Done
| Execute Done |
MoveAbs1Busy
Axis1 > Axis Busy |
MoveAbs 1Active
1000 “—{Position Active |
MoveAbs1Aborted
100 “>—Velocity CommandAborted |
MoveAbs1Error
70 “»—{Acceleration Error |
70 “—Deceleration ErrorlD —> MoveAbs1ErmrariD
0 S—{Jerk
0 “—Direction
0 “—Bufferllode

1.2.4.3 &% MC_MoveAdditive (Function Block)

Description

This function block performs a single-axis move for a specified distance from the
endpoint of the previous move. It is typically used with Abort specified at the
BufferMode input. If BufferMode is not Abort, this move is identical to an MC_
MoveRelative.

MC_Mowvehdditive
Execute Done
Axis Busy
Distance Active
Velocity CommandAborted
Acceleration Error
Deceleration ErroriD
Jerk
BufferMode

Figure 1-66: MC_MoveAdditive

Time Diagram
The following figure shows two examples of the combination of two Function Blocks
while the axis is in Discrete Motion state:

e The left part of timing diagram illustrates the case if the Second Function Block is
called after the First one. If First reaches the commanded distance 6000 (and the
velocity is 0) then the output Done causes the Second FB to move to the distance
10000

e The right part of the timing diagram illustrates the case if the Second move Function
Blocks starts the execution while the First FB is still executing. In this case the First
motion is interrupted and aborted by the Test signal during the constant velocity of
the First FB. The Second FB adds on the previous commanded position of 6000 the
distance 4000 and moves the axis to the resulting position of 10000
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First Second
MC_MoveAbsolute MC_MoveAdditive
MyAX —- Execute Done |, oR , Execute Done =—Finish
GO —m, Axis Busy ' — PlyAX —od Aol Busy ' —
6000 —!’ Postion CommandAbarted | — 4000 —-} Distance Aclive , —
3000 —! Velocity Active |, — 2000 —" Velocity CommandAborted , —
100 —-) Acceleration Error , — 00—, Acceleration Error | —
00— Deceleration EmorlD |, — 100 — ) Deceleration EnorlD | —
0 —el Jork | 0 —y Jerk |
0 — | Direction | 0 — | BufferMode |
0 — | BufferMode |
Test
First A Sequence of two complete motions Second motion interrupts first motion
1
Go e >t
0 A
1
Done . e >t
) By
CommandAborted >t
0 -
Second
7
Test0 o .
) D
Finish
0 55 ool
Motion
3000 —_—
2000
Veloclty0 o -
JJ ot
10000 :
/ /
000
Position / ”
0 O o L i}
JJ
Arguments
Input
Execute  Description Requests to queue the move
Data type BOOL
Range 0,1
Unit n/a
Default —_
Axis Description Name of a declared instance of the AXIS_REF library
function. )
Data type AXIS_REF
Range [1,256]
Unit n/a
Default —
i Description Distance to add to the endpoint of the previous move
Distance P P
Data type REAL
Range —
Unit User unit
Default —
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Output
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Description

Velocity
Data type
Range
Unit
Default

Description

Acceleration

Data type
Range
Unit
Default

Description

Deceleration

Data type
Range
Unit
Default

Description

Jerk

Data type
Range
Unit
Default

Description

BufferMode

Data type
Range
Unit
Default

Description

Done

Data type

Description

Busy

Data type

Description

Active
Data type

Description

CommandAborted

Data type

Description

Error

Data type

Velocity setpoint

LREAL

User unit/sec

Trapezoidal: Acceleration rate
S-curve: Maximum acceleration
LREAL

User unit/sec?

Trapezoidal: Deceleration rate
S-curve: Unused

LREAL

User unit/sec?

Trapezoidal: 0
S-curve: Constant jerk
LREAL

User unit/sec3

0 = abort

1 = buffer

2 = blend to active

3 = blend to next

4 = blend to low velocity
5 = blend to high velocity

SINT
[0,5]
n/a

Indicates the move completed successfully.
The Command Position has reached the endpoint.

BOOL

High from the moment the Execute input is one-shot to the
time the move is ended

BOOL

Indicates this move is the active move

BOOL

Indicates the move was aborted

BOOL

Indicates an invalid input was specified or the move was
terminated due to an error

BOOL
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Description

ErrorlD

Data type

Example
Structured Text

(* MC_MoveAdditive

ST example *)

Indicates the error if Error output is set to TRUE

INT

//Inst MC MoveAdditive is an

instance of MC_MoveAdditive function block
Inst MC MoveAdditive( MovAddReq, Axisl, 123.456, 100.0, 100.0, 100.0,
0, 0 );
MovAddDone InstiMciMoveAdditive .Done; //store Done output into
user defined variable
Ladder Diagram
Maove Axis 1 an additive distance of 300
—MoveAdd1
MC_MoveAdditive
MoveAddAxis1 MoveAdd1Done
| Execute Done |
MoveAdd1Busy
Axis1 > Axis Busy |
MoveAdd1Active
300 “—Distance Active |
MoveAdd1Aborted
100 “>—Velocity CommandAborted |
MoveAdd1Error
70 “»—{Acceleration Error |
70 “—Deceleration ErrorlD —> MoveAdd1ErmroriD
0 S—{Jerk
0 “—Bufferllode

1.2.4.4 &3 MC_MoveRelative (Function Block)

Description

This function block executes a single-axis move for a specified distance to perform

incremental motion.

Execute

Axis
Distance
Velocity
Acceleration
Deceleration
Jerk
BufferMode

MC_MoveRelative

Busy

Active
CommandAborted
Error

ErrorlD

Figure 1-67: MC_MoveRelative

Time Diagram

The following figure shows the example of the combination of two relative move

Function Blocks:
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e The left part of iming diagram illustrates the case if the Second Function Block is
called after the First one. If First reaches the commanded distance 6000 (and the
velocity is 0) then the output Done causes the Second FB to move to the distance
10000

e The right part of the timing diagram illustrates the case if the Second move Function
Blocks starts the execution while the First FB is still executing. In this case the First
motion is interrupted and aborted by the Test signal during the constant velocity of
the First FB. The Second FB adds on the actual position of 3250 the distance 4000
and moves the axis to the resulting position of 7250

First Second
MC_MoveRelative MC_MoveRelative |

GO — | Execute Done Execule Dane L Finish
MyAX — IMS Busy MyAX — i Auis Busy =

G000 — i Distance Active 4000 == Distance Active | —

3000 — Welocily CommandAborted 2000 = Velocity CammandAborted [

o - i Acceleration Errar 100 —= Acceleration Error —

0 — Decaleration ErrorlD 100 —= Deceleration ErorlD | —

[ ' Jerk 0 — Jerk

0 — | BufferMode 0 — | BufferMade

Test
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Fir51 A Sequence of two complete motions Second motion interrupts first motion

Go
-

Done
: i lcalll!
i i é JT >

Command
Aborted [ 7 i 55

Accelerating
| : —55

Constant ¢ O
i i i i A i i gl

Decelerating . 55

Second ,

. b

< -

Finish o
R o

Accelerating & L E
I i f P S '

H | : H : : <. i i : :
N D T~ T A T -y

Decelerating

Motion

. anaa
Velocity ..,

o 1 1

0000 e —— -

i TZE
relative fo -
Position ;244

a

Arguments

Input

Execute  Description Requests to queue the move
Data type BOOL
Range 0,1
Unit n/a

Default —

Axis Description Name of a declared instance of the AXIS_REF library
function.

Data type AXIS_REF
Range [1,256]

Unit n/a

Default —

Distance Description Distance
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Data type LREAL
Range —
Unit User unit
Default —
Velocity Description Velocity setpoint
Data type LREAL
Range —
Unit User unit/sec
Default —
Acceleration Description Trapezoidal: Acceleration rate
S-curve: Maximum acceleration
Data type LREAL
Range —
Unit User unit/sec?
Default —
Deceleration DPescription Trapezoidal: Deceleration rate
S-curve: Unused
Data type LREAL
Range —
Unit User unit/sec?
Default —
Jerk Description Trapezoidal: 0
S-curve: Constant jerk
Data type LREAL
Range —
Unit User unit/sec
Default —
BUfferMOde Description 0 = abort
1 = buffer

2 = blend to active

3 = blend to next

4 = blend to low velocity
5 = blend to high velocity

Data type SINT
Range [0,5]
Unit n/a
Default —
Output
Description Indicates the move completed successfully.
Done
The Command Position has reached the endpoint.
Data type BOOL
Busy Description High from the moment the Execute input is one-shot to the
time the move is ended
Data type BOOL
Active Description Indicates this move is the active move
Data type BOOL
CommandAborted Description Indicates the move was aborted
Data type BOOL
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Error Description Indicates an invalid input was specified or the move was
terminated due to an error
Data type BOOL
ErrorlD Description Indicates the error if Error output is set to TRUE
Data type INT

Example

Structured Text

(* MC_MoveRelative ST example *)

Inst MC MoveRelative( MovRelReq, Axisl, 10.0, 200.0,150.0, 150.0, 0,0
)i

MovRelDone := Inst MC MoveRelative.Done; //store Done output into
user defined variable

See also how this function is used in the Hole punch project here

Ladder Diagram

Maove Axis 1 a relative distance of 300

—MoveRel1
MC_MoveRelative
MoveRelAxis1 MoveRel1Done
| Execute Done |
MoveRel1Busy
Axis1 > Axis Busy |
MoveRel1Active
300 “—Distance Active |
MoveRel1Aborted
100 “>—Velocity CommandAborted |
MoveRel1Error
70 “»—Acceleration Error !
70 “—Deceleration ErrorlD — MaveRel1ErrorD
0 S—{Jerk
0 “—Bufferllode

1.2.4.5 &% MC_MoveSuperimp (Function Block)

Description

This function block performs a relative single-axis move which is superimposed upon
the active move. Superimposed moves have their own Profile Generator and queue.
Superimposed moves can be aborted by and blended with other superimposed
moves. The distance of the superimposed move is an addition to the existing motion.

Kollmorgen™ | May 2012 284




KAS Reference Manual - Motion Library | 1 Motion Library

MC_MoveSuperimp
Execute Done
Axis Busy
Distance Active
VelocityDiff ComrmandAborted
Acceleration Error
Deceleration ErroriD
Jerk
BufferMode

Figure 1-68: MC_MoveSuperimp

Time Diagram

First Second
MC_MoveRelative MC_MoveSuperimp
GO Rel —mw' Execule Dore GO_Sup 1, Execuie Dore i 7
MyAX — :m(is Busy &~ — MyBX  — EAx\s Busy =
5000 — lDlslﬁnce Active | — 1000 —o, Distance Active .
300 Valocity GommandAtmnad: — 00 — !VslncityDiﬁ CDmrrlandAburbedI —
0 — :AJU ration Error : — 50— !Ancelaraﬂan Error [
00— Deceleration EmoriD | — 50 — ' Deceleration EmolD | —
000 — Jerk | 000 — :Jerk
[ - ! BufferMode | 0 — | Bufferbode
First 4
1
Go Rel >
1
Done | !
[ 5 - i
Second
i i |
Go_Sup : i -
H Pl i ; t
Done & 5 5 5 >
i ] i ] ] =t
1
[(note1) .
: -

CommandAborted o

Motion

Velocity

Distance pagn -

SO0 -t
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1) The CommandAborted is not visible here, because the new command works on

the same instance

2) The end position is between 7000 and 8000, depending on the timing of the
aborting of the second command set for the MC_MoveSuperimposed

Arguments
Input

Execute Description
Data type

Range
Unit
Default

AXiS Description

Data type
Range
Unit
Default

D iStance Description
Data type
Range
Unit
Default

Velocity Description
Data type

Range
Unit
Default

Acceleration  Deseription

Data type

Range
Unit
Default

Deceleration Descrrtion

Data type

Range
Unit
Default

Jerk Description

Data type
Range
Unit
Default

Requests to queue the superimposed move
BOOL

0, 1

n/a

Name of a declared instance of the AXIS_REF library
function.

AXIS_REF
[1,256]
n/a

Distance

LREAL

User unit

Velocity rate

LREAL

User unit/sec

Trapezoidal: Acceleration rate
S-curve: Maximum acceleration
LREAL

User unit/sec?

Trapezoidal: Deceleration rate
S-curve: Unused

LREAL

User unit/sec?

Trapezoidal: 0
S-curve: Constant jerk
LREAL

User unit/sec3
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Description

BufferMode

Data type
Range
Unit
Default

Output

Description

Done

Data type

Description

Busy

Data type

Description

Active
Data type

Description

CommandAborted

Data type

Description

Error

Data type

Description

ErrorlD

Data type

Example

Structured Text

(* MC_MoveSuperimp ST example *)

0 = abort

1 = buffer

2 = blend to active

3 = blend to next

4 = blend to low velocity
5 = blend to high velocity

SINT
[0,5]
n/a

Indicates the move completed successfully.
The Command Position has reached the endpoint.

BOOL

High from the moment the Execute input is one-shot to the
time the move is ended

BOOL

Indicates this move is the active superimposed move

BOOL

Indicates the move was aborted

BOOL

Indicates an invalid input was specified or the move was
terminated due to an error

BOOL

Indicates the error if Error output is set to TRUE

INT

Inst MC MoveSuperimp( MovSupReq, Axisl, 123.555, 10.0, 100.0, 100.0,
0, 0 )z

MovSupDone := Inst MC MoveSuperimp.Done; //store Done output into
user defined variable
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Ladder Diagram

Move Axis 1 a superimposed distance of 500

—MoveSuper1
MC_MoveSuperimp
MoveSuperixis1 MoveSuperiDone
|} Execute Done I
MoveSuperiBusy
Axis > Axis Busy |
MoveSuperiActive
500 >—Distance Active |
MoveSuperiAborted
100 “>—{VelocityDiff CommandAborted |
MoveSuper1Error
70 >—Acceleration Error |
70 “—Deceleration ErrorlD — MoveSuperiErroriD
0 S—{Jerk
0 “—Bufferllode

1.2.4.6 &3 MC_MoveVelocity (Function Block)
Description

This function block performs a single-axis non-ending move at a specified velocity.
This type of move can be terminated with the MC_Halt function block or by aborting it
with another move.

MC_MoveVelocity
Execute InVelocity
Axis Busy
Velocity Active
Acceleration CommandAborted
Deceleration Error
Jerk ErroriD
Direction
BufferMode

Figure 1-69: MC_MoveVelocity

Time Diagram
The example below shows the behavior of the combination of a MC_Stop FB with a
MC_MoveVelocity FB.

e Arotating axis is ramped down with FB2 MC_Stop

e The axis rejects motion commands as long as MC_Stop parameter “Execute” = TRUE
FB1 MC_MoveVelocity reports an error indicating the busy MC_Stop command.

EB1 EB2
MC_MoveVelocity MC_Stop

Exe_1 — Execute InVelocity | Invel 1 Exe_2 — Execute Done |- Done 2
Axis_1 — Axis Busy [~ Axis_1 — Axis Busy —

50 - Velocity Active |- 20 | Deceleration Active |—

10 4 AccelerationCommandAborted  Abort_1 0 - Jerk Error |-

10 | Deceleration Error |~ Error_1 ErrorlD |-

0 - Jerk ErrorlD

1 — Direction

1 - BufferMode

Kollmorgen™ | May 2012 288




KAS Reference Manual - Motion Library | 1 Motion Library

289

o
r

Y

A 4

=
=2
[=]
I._—'l
-
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Error_1

—EB2
Exe 2

o = o =

Done_2

50

Velocity
Axis_1

Arguments
Input
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Execute Description
Data type

Range
Unit
Default

AXiS Description

Data type
Range
Unit
Default

Velocity Description
Data type

Range
Unit
Default

Acceleration  Deseription

Data type
Range
Unit
Default

Deceleration Descrrtion

Data type
Range
Unit
Default

Requests to queue the move
BOOL

0, 1
n/a

Name of a declared instance of the AXIS_REF library
function

AXIS_REF
[1,256]

n/a

Velocity rate

LREAL

User unit/sec

Trapezoidal: Acceleration rate
S-curve: Maximum acceleration
LREAL

User unit/sec?

Trapezoidal: Deceleration rate
S-curve: Unused

LREAL

User unit/sec?
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Description

Jerk

Data type
Range
Unit
Default

Description

Direction

Data type
Range
Unit
Default

Description

BufferMode

Data type
Range
Unit
Default

Output

Description

InVelocity

Data type

Description

Busy

Data type

Description

Active
Data type

Description

CommandAborted

Data type

Description

Error

Data type

Description

ErrorlD

Data type

Example
Structured Text

(* MC_MoveVelocity ST example *)

Inst_MC_MoveVelocity(
)i

MovVelReq , Axisl,

Trapezoidal: 0
S-curve: Constant jerk
LREAL

User unit/sec3

0 = positive direction
1 = negative direction
SINT

[0.1]

n/a

0 = abort

1 = buffer

2 = blend to active

3 = blend to next

4 = blend to low velocity
5 = blend to high velocity
SINT

[0.,5]

n/a

Indicates the command velocity has reached the
programmed velocity

BOOL

High from the moment the Execute input is one-shot to the
time the move is ended

BOOL

Indicates this move is the active move

BOOL

Indicates the move was aborted

BOOL

Indicates an invalid input was specified or the move was
terminated due to an error

BOOL

Indicates the error if Error output is set to TRUE
INT

200.0, 100.0,100.0, 0, 0, O
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Ladder Diagram

Run Axis 1 when the Run/Stop switch is set to Run
—MoveVell
MC_MoveVelocity
GearlnActive2 Movevellnvel1
|p| Execute InVelocity |
MoveVelBusy1
Axis1 > Axis Busy |
MoveVelActive
45 “>—Velocity Active |
MoveVelAborted
30 “»—{Acceleration CommandAborted |
MoveVelError
30 “—Deceleration Error |
0 > Jerk ErrorlD — MoveVelErroriD1
Dir “—Direction
0 “—Bufferllode

1.2.4.7 &3 MC_SetOverride (Function Block)

Description
This function block writes the velocity override factor. A change in the velocity
override factor takes effect immediately on the active move.

The velocity override factor is applied to the programmed velocity to determine the
command velocity:

command velocity = programmed velocity * VelFactor

MC_SetOverride

Enable Enabled

Axis Busy

VelFactor Error
ErroriD

Figure 1-70: MC_SetOverride

Arguments
Input
Enable Description Request to write the override factors
Data type BOOL
Range 0, 1
Unit n/a
Default —
Axis Description Name of a declared instance of the AXIS_REF library function.
Data type AXIS_REF
Range [1,256]
Unit n/a
Default —
VelFactor Pescription Velocity override factor
Data type REAL
Range [0.0, 2.0]
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Unit n/a
Default —
Output
Enabled Description Indicates the override values have been written
Data type BOOL
Busy Description Indicates the function block is executing
Data type BOOL
Error Description Indicates an invalid input is specified
Data type BOOL
ErrorlD Description Indicates the error if Error output is set to TRUE
Data type INT
Example

Structured Text

(* MC_SetOverride ST example ¥*)
VelFactor := 1.25 ; //set the velocity factor to 1.25 (125%)
Inst MC SetOverride( TRUE , Axisl, VelFactor );

// Inst MC Setoverride is an instance of MC SetOverride

Ladder Diagram

Apply the Axis 1 velocity override factor

—SetOverride1
MC_SetOverride
FirstScan SetOverrideEnabled?
[ | Enable Enabled |
SetOverrideBusy1
Axis1 > Axis Busy |
SetOverrideErrort
VelFactor >—|VelFactor Error |
ErrorlD — SetOverrideErrorlD1

1.2.5 Profile

1.2.5.1 &% MC_Camin (Function Block)
Description

This function block performs a slave axis move which follows the master axis based
on the Cam Table specified by CamTablelD.

Arguments
Input
Execute  Description Requests to queue the Camlin move
Data type BOOL
Range 0,1
Unit n/a
Default —
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Master Description

Data type
Range
Unit
Default

Slave Description
Data type
Range
Unit
Default

MasterOffset  Descrivtion
Data type

Range
Unit
Default

SlaveOffset Pescrpton
Data type

Range
Unit
Default

MasterScaling Pescietion
Data type
Range
Unit
Default

SlaveScaling Pesciption
Data type
Range
Unit
Default

Startmode Description
Data type

Range
Unit
Default

CamTablelD  Pescrption
Data type

Range
Unit

Default

BufferMode  Pescrietion
Data type

Range
Unit
Default

Name of a declared instance of the AXIS_REF library
function

AXIS_REF
1- 256
n/a

AXIS_REF.AXIS_NUM is the slave axis number

AXIS_REF
1-256
n/a

Profile shift along the master axis

LREAL

User unit

Profile shift along the slave axis

LREAL

User unit

Master axis profile range
LREAL

User unit

Slave axis profile range

LREAL

User unit

(future addition, must be set to zero)

INT
0
n/a

ID number of the profile to be used with MC_Camln

INT

n/a

Buffer mode for Camin block
SINT

0-5

n/a
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Output
InSync Description Indicates the slave axis is in sync with the profile
Data type BOOL
Range 0,1
Unit n/a
Busy Description Indicates this function block is executing
Data type BOOL
Range 0, 1
Unit n/a
Active Description Indicates this move is the Active move
Data type BOOL
Range 0,1
Unit n/a
CommandAborted DPescription Indicates the move was aborted
Data type BOOL
Range 0, 1
Unit n/a
Error Description Indicates an invalid input, or the move was terminated due to
an error
Data type BOOL
Range 0,1
Unit n/a
ErrorlD Description Indicates the error if the Error output is high
Data type INT
Range
Unit n/a
EndOfProfile  Descrirtion Indicates the end of profile has been reached. If the
profile is periodic this output is set to ON for one ladder
scan. If the profile is not periodic, the output remains
ON while outside the range of the profile.
Data type BOOL
Range 0,1
Unit n/a
Usage

The slave axis immediately locks on to the Cam Table profile.

The Master Offset is used to shift the profile along the master axis.

The Master Scaling defines the range of the profile along the master axis.
The Slave Offset is used to shift the profile along the Slave axis.

The Slave Scaling defines the range of the profile along the slave axis.

If the profile is periodic, when the end of profile reached, the profile continues at the
start of the profile. The EndOfProfile output is ON for 1 ladder scan.

If the profile is not periodic, when the end of profile is reached, the slave axis stops

and remains at the end of the profile until the master axis returns to within the profile
range as defined by MasterScaling. The EndOfProfile output remains ON anytime the
master axis is outside of the profile range.

Adjustments computation is done as follows:
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When cam is first started, offsets are adjusted if necessary

e If slave is not absolute, then slave offset = slave offset + starting position
¢ Ifmasteris not absolute, then master offset = master offset + starting position.
At run-time

e Master position for profile = master position - master offset
e Use master position for profile table to obtain slave profile position
e Slave commanded position = slave profile position + slave offset

Related Functions
MC_CamTblSelect

MC_CamOut

Examples
Structured Text

(* MC CamIn ST example *) //Inst_MC_CamIn is an instance of MC
CamIn

Inst MC CamIn( CamStartBool, Axisl, Axis2, 0.0, 0.0, 360.0, 360.0,
0, CamTableID, 0 );

Ladder Diagram

El Network #3
r—camii
MC_Camin
StartMove GearlnActive2 CaminSync
|p| R’ Execute InSync |
CaminBusy
Axis1 >—Master Busy |
CaminActive
Axis?2 >—Slave Active S |
CaminAborted
0 “—MasterOffset CommandAborted |
CaminError
0 > SlaveOffset Error |
360 “—MasterScaling ErrorlD —> CamInErrorlD
eop
360 > SlaveScaling EndOfProfile I
0 “—Starthode
cts_id1 »—CamTablelD
0 “—BufferMode

The three following examples utilizes the screen shot below showing the cam profile
“MyProfile”
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Main Control Panel Profileb Oscilloscope Profilec MyProfile™®

Specified points (Absolute) 350
Cydic 300
In Out Type Ve 250

1 o 180 POINT 200 41 ]
2 90 324 POINT Lt
100
3 180 150 POINT -2 50
4 270 35 POINT il

250 180 - 2 B R R R e s e

i 3 0 50 100 150 200 250 300 350

3 gy =
=) 2
1 | velodity | = ;
2 Acceleration | = 1
3 Jerk B> 9
-3

R e e s e

0 50 100 150 200 250 300 350

Figure 1-71: MC_CamlIn examples

Example 1

Profile MyProfile
Periodic NO
MasterAbsolute YES
SlaveAbsolute YES
MasterOffset 0.0
SlaveOffset 0.0
MasterScaling 360.0
SlaveScaling 360.0
Initial Master position 0.0
Initial Slave position 180.0

After MC_CamTblSelect and MC CamIn are programmed with the above parameters,
the slave axis is locked on to the profile. Since both have zero offsets, the profile is
not shifted in either axis. The initial condition of the master axis at position 0, yields a
slave command position of 180.0. As the master axis moves positive, the slave
position follows the profile. When the master position is at 90.0, the slave is
commanded to 324.0 (see curve below where in = 90, out = 324). The slave follows
the profile as the master axis moves until the master axis reaches a position of
360.0. At this time the slave is commanded to 180.0.

If the master were to continue to move past 360.0 the slave commanded position
would remain at 180.0 since the Periodic input is false. If the master moves negative
and its position returns to less than 360.0, then the slave follows the profile again.
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Example 2
Profile MyProfile
Periodic YES
MasterAbsolute NO
SlaveAbsolute NO
MasterOffset 0.0
SlaveOffset 0.0
MasterScaling 360.0
SlaveScaling 360.0
Initial Master position 180
Initial Slave position 90.0

After MC_CamTblSelect and MC CamIn are programmed with the above parameters,
the slave axis is locked on to the profile. Since the both axes have zero offsets, the
profile is not shifted in either axis. Neither the MasterAbsolute nor SlaveAbsolute
input is on, so the profile is relative to the axes initial positions. Specifically, the initial
condition of the master axis at position 180 would represent a master profile position
of 0 (180-180). This yields a slave command position of 270 (180 + 90). As the
master axis moves positive, the slave position follows the profile. When the master
position is at 270, the slave is commanded to 414.0 (324 + 90). The slave follows
the profile as the master axis moves until the master axis reaches a position of 540.
At this time the slave is commanded to 270.0 (180 + 90).

If the master continues to move past 540.0, the slave commanded position follows the
profile from the beginning since the Periodic input is TRUE. When the master
reaches a position of 630, the slave is commanded to a position of 414.0 (324 + 90).
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0 200 400 mL
Example 3
Profile MyProfile
Periodic NO
MasterAbsolute YES
SlaveAbsolute YES
MasterOffset 90
SlaveOffset -180
MasterScaling 360.0
SlaveScaling 360.0
Initial Master position 180
Initial Slave position 144

After MC_CamTblSelect and MC_CamIn are programmed with the above parameters,
the slave axis is locked on to the profile. Since the both axes have offsets, the profile
is shifted along both axes. Specifically the master axis is shifted 90, and the slave
axis is shifted -180. Initially the master axis position of 180 yields a master position
for the profile calculation of 90 (master position 180 - Master offset 90), which yields
a slave command position of 144 (slave profile command 324 + slave offset (-180)).
As the master axis moves positive, the slave position follows the profile. When the
master axis position is at 270, the master position for profile calculation is 180 (270 -
90). This yields a slave command position of 0 (180 + (-180)).

The slave follows the profile as the master axis moves until the master axis reaches
a position of 450. The master axis position of 450 yields a master position for profile
calculation of 360 (450 - 90). The slave command position is 0 (180 + (-180)).

When the master reaches a position of 450, the slave commanded position remains
at 0 since the Periodic input is false.
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1.2.5.2 &% MC_CamOut (Function Block)
Description

This function block:
e aborts the active MC_Camin move
e disengages the axis from its master
e and commands the axis to continue at its current velocity

Like a MC_MoveVelocity move, the control continues to command the axis to move at
this velocity until this MC_CamOut move is aborted. If this function block is called and
the active move is not a MC_Camin move, this function block returns an error and
the active move is not aborted.

MC_CamOut
Execute Done
Slave Busy
Acceleration Active
Deceleration CommandAborted
Jderk Errar
ErrarlD

Figure 1-72: MC_CamOut
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Arguments

Input

Execute Description
Data type

Range
Unit
Default

Slave Description

Data type
Range
Unit
Default

Acceleration  Deseription

Data type
Range
Unit
Default

Deceleration Pesertion

Data type
Range
Unit
Default

Jerk Description

Data type
Range
Unit
Default

Output

Done Description
Data type
Range
Unit

Busy Description
Data type

Range
Unit

ACtive Description
Data type
Range

Unit

CommandAborted  Peseription
Data type

Range

Requests to queue the CamOut move
BOOL
0, 1

n/a

Name of a declared instance of the AXIS_REF library
function

AXIS_REF
1 - 256
n/a

Trapezoidal: Acceleration rate
S-curve: Maximum acceleration

LREAL

User unit/sec?

Trapezoidal: Deceleration rate
S-curve: Unused

LREAL

User unit/sec?

Trapezoidal: 0
S-curve: Constant jerk
LREAL

User unit/sec3

Indicates the axis is disengaged from its master
BOOL

0, 1

n/a

Indicates this function block is executing
BOOL

0, 1

n/a

Indicates this move is the Active move
BOOL

0, 1

n/a

Indicates the move was aborted

BOOL
0, 1
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Unit n/a
Error Description Indicates an invalid input was specified or no MC_Camln
move was active
Data type BOOL
Range 0,1
Unit n/a
ErrorlD Description Indicates the error if the Error output is high
Data type INT
Range —
Unit n/a

Usage

This function block disengages the slave axis from a MC_CamlIn move and then
leaves the axis running at its current velocity. The axis continues to run at this
velocity until this move is aborted.

Related Functions
MC_Camin

MC_CamTblSelect

Example
Structured Text

(* MC CamOut ST example *)
Inst MC_ CamOut (ExecCamOutl,Axisl,CamOutlAcc,CamOutlDec,CamOutlJerk) ;

//Inst MC CamOut is an instance of MC CamOut

Ladder Diagram

—CamCut
MC_CamOut
ExecCamOutt CamoutiDone
|} Execute Done I
CamoOut! Busy
Axis1 > Slave Busy |
Camoutl Active
CamOut! Acc >—Acceleration Active |
CamoutlAbarted
CamOut1Dec >—Deceleration Commandaharted |
Camout! Error
CamOutl Jerk >—Jderk Errar |
ErrarlD — CarmOut1ErrarlD

See also MC_Camlin for examples.

1.2.5.3 &3 MC_CamTblSelect (Function Block)
Description

This FB is defined to read and initialize the specified profile, returning an ID to be
used with MC_Camlin function block.
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Arguments
Input

Output

Execute

CamTable

Periodic

MasterAbsolute

SlaveAbsolute

Done

Busy

Error

ErrorlD
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Description

Data type
Range
Unit
Default

Description

Data type
Range
Unit
Default

Description

Data type
Range
Unit
Default

Description

Data type
Range
Unit
Default

Description

Data type
Range
Unit
Default

Description
Data type
Range

Unit

Description
Data type
Range

Unit

Description
Data type
Range

Unit

Description
Data type
Range

Unit

Requests to queue the slave gear ratio move
BOOL
0, 1

n/a

Profile name as defined in the CAM Profile Properties dialog

STRING

n/a

Selects if the profile is periodic
(see also Usage section)

BOOL
0, 1
n/a

Selects if master profile is absolute or relative
(see also Usage section)

BOOL
0, 1
n/a

Selects if Slave profile is absolute or relative
(see also Usage section)

BOOL
0, 1
n/a

Indicates the function block has completed successfully
BOOL

0, 1

n/a

Indicates this function block is executing
BOOL

0, 1

n/a

Indicates an invalid input was specified
BOOL

0, 1

n/a

Indicates the error if the Error output is high

INT

n/a

Kollmorgen™ | May 2012 302




KAS Reference Manual - Motion Library | 1 Motion Library

CamTablelD DPescrption Indicates the ID number of the profile to be used with
MC_Camin
Data type INT
Range 0- 255
Unit n/a

Usage

e Each positive transition of the Enable input will create a unique Cam ID and store the
profile information in a table. The number of unique Cam IDs is limited to 256. If the
application attempts to create more than 256 Cam IDs, the Error output will be true
and the ErrorID output will be 22 (Too Many Profiles).ltis only necessary to call
MC_CamTblSelect once for each Profile/Periodic/MasterAbsolute/SlaveAbsolute con-
figuration to be used.

e The Periodic input selects if the profile is to repeat each cycle. If the profile is not peri-
odic and the master axis moves beyond the profile range, the slave stops at the end
of the profile.

If the master axis moves back into the profile range, the slave resumes
following the profile.

e Ifthe MasterAbsolute inputis ON, the profile is in reference to the Master axis posi-
tion.
If the MasterAbsolute input is OFF, the profile is in reference to the Master axis posi-
tion at the time the MC_Camin function block is executed.

e Similarly, the SlaveAbsolute input selects if the slave positions are in reference to
the Slave axis position or the Slave axis position at the time the MC_CamlIn function
block is executed.

Tip
If the SlaveAbsolute input is set to TRUE, the axis jumps back to the
starting position. If you set this input to FALSE, the axis will no longer jump
back; but rather, as the profile repeats, the slave moves relative to the start
of each period.

Related Functions
MC_Camin

MC_CamOut
Example

Structured Text

(* MC_CamTblSelect ST example *) //call this function block every
scan until "Done"

Inst MC CamTblSelect (DoSelect, 'Profileb', TRUE, TRUE, TRUE );
//Inst MC CamTblSelect is instance of MC CamTblSelect

CamSelDone := Inst MC_CamTblSelect.Done; //store Done output to user

defined variable
IF CamSelDone = TRUE THEN//when function block 1is "done" store

CamTableID := Inst MC_CamTblSelect.CamTablelID; //CamTableID in user

defined variable

END IF;

See also how this function is used in the Hole punch project here
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Ladder Diagram

FirstScan dosel —camsell
{P} 5 I MC_CamTbiSelect
dosel ctsdone
[ | Execute Done |
ctshusy
Profileb’ »>—CamTable Busy |
firstscan ctserror
| Periodic Error |
firstscan
[ | MasterAbsolute ErrorlD —> ctserrirud
firstscan
| SlaveAbsolute CamTablelD —> cts_id

See also MC_Camin for examples.

1.2.5.4 &3 MC_Gearln (Function Block)
Description

This function block performs a slave axis move which follows the master axis based
on the ratio specified by RatioNumerator and RatioDenominator.

SlaveCommandPosition = MasterActualPosition *
RatioNumerator / RatioDenominator

When this command is executed, the slave axis accelerates or decelerates (using the
Acceleration, Deceleration, and Jerk inputs) to the target velocity determined by the
master axis velocity and the ratio. When the slave axis reaches that target velocity, it
locks on to the master and the InGear output goes high. The slave axis continues to
follow the master axis until this move is aborted.

Time to Reach the Target Velocity

While following the master, gearing functions can generate large accelerations. If the
gearing function is aborted while the axis is currently accelerating, and the aborting
function block has small non-zero Jerk or small acceleration values, it can take a
long time to reach the target velocity, or position of the aborting function block. If the
Jerk and/or acceleration of the aborting function cannot be increased to suitable
values, it may be desirable to:

e Abort the gearing function with an MC_GearOut with higher accelerations and/or Jerk
values (or zero jerk value),

e Execute the next MC motion function block.

MC_Gearln
Execute InGear
Master Busy
Slave Active
RatioMumerator CommandAborted
Ratio Denominator Error
Acceleration ErroriD
Deceleration
Jerk
BufferMode

Figure 1-73: MC_Gearin
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Time Diagram

MC_Gearln
Exe 1 —|Execute InGear |—
MyhMaster —| Master Busy |-
MySlave —| Slave Active |
1 —| RatioNumerator CommandAborted |~ Abort_1
1 —| RatioDenominator Error | Error_1
10 —{ Acceleration ErrorlD —
10 — Deceleration
0 —Jerk
0 —|BufferMode
P
1 b
Exe 1 r':
0 —— Ll
H ]
' '
N
I : H
InGear
0 . -
oo
P .
- i 1+ Ratio
i 1 Reached
1 ¥
MySlave.Velocity . » t
Arguments
Input
Execute  DPescrption Requests to queue the slave gear ratio move
Data type BOOL
Range 0, 1
Unit n/a
Default —
Master Description Name of a declared instance of the AXIS_REF library
function
Data type AXIS_REF
Range [1,256]
Unit n/a
Default —
Slave Description AXIS_REF.AXIS_NUM is the slave axis number
Data type AXIS_REF
Range [1,256]
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Unit
Default

RatioNumerator

Description

Data type

Range

Unit

Default

RatioDenominator

Acceleration

Data type

Range
Unit
Default

Deceleration

Description

Data type
Range
Unit
Default

Description

Description

Data type

Range
Unit

Default

Description

Jerk

Data type
Range
Unit
Default

BufferMode

Data type

Range
Unit
Default

Output

Description

InGear
Data type

Description

Busy

Data type

Description

Active
Data type

CommandAborted

Description

Description

Data type

n/a

Numerator of master/slave ratio
DINT

[-2147483648, 2147483647]
n/a

Denominator of master/slave ratio
DINT

[-2147483648, 2147483647]
n/a

Trapezoidal: Acceleration rate
S-curve: Maximum acceleration
LREAL

User unit/sec?

Trapezoidal: Deceleration rate
S-curve: Unused

LREAL

User unit/sec?

Trapezoidal: 0
S-curve: Constant jerk
LREAL

User unit/sec3

0 = abort
1 = buffer
SINT
[0,1]

n/a

Indicates the slave axis is locked on to the master axis

BOOL

High from the moment the Execute input goes high until the
time the move is ended

BOOL

Indicates this move is the Active move

BOOL

Indicates the move was aborted

BOOL
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Error Description Indicates an invalid input was specified or the move was
terminated due to an error
Data type BOOL
ErrorlD Description Indicates the error if Error output is set to TRUE
Data type INT

Example

Structured Text

(* MC_GearIn ST example *)

Inst MC GearIn( GearInReq, Axisl, Axis2, 2, 1, 150.0, 150.0, 0, O
)i

//Inst MC GearIn is an instance of MC GearIn

See also how this function is used in the Hole punch project here

Ladder Diagram

When both axes are enabled, slave Axis 2 to Axis 1 at a 2:1 ratio
—Gearin?
MC_Gearln
StartMove GearinActive? GearininGear?
| p| R Execute InGear )
GearinBusy?2
Axis1 >— Master Busy 9
GearlnActive?
Axis2 > Slave Active 5
GearlnAbonted?
2 “—RatioNumerator GommandAborted {0
GearinErrorz
1 “»— RatioDenominator Error )
30 “—Acceleration ErrorlD — GearinErrorlD2
30 »— Deceleration
0 —Jerk
0 >— BufferiMode

1.2.5.5 &% MC_GearinPos (Function Block)

Description
This function block performs a slave axis move which follows the master axis based
on the ratio specified by RatioNumerator and RatioDenominator.
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SlaveCommandPosition = MasterActualPosition *
RatioNumerator / RatioDenominator

This function block also allows the application to specify sync positions for the master
and slave axes. It is the point in which the master and slave axes become engaged
in synchronous motion. When the master axis reaches the MasterStartDistance from
the MasterSyncPosition, the slave axis begins to accelerate to the target velocity
determined by the master axis velocity and the ratio. The slave axis arrives at the
target velocity and the SlaveSyncPosition at the same time the master axis arrives at
the MasterSyncPosition. At that time, the slave is locked on to the master and follows
the master at the ratio specified. The slave axis continues to follow the master axis
until this move is aborted.

Time to Reach the Target Velocity

While following the master, gearing functions can generate large accelerations. If the
gearing function is aborted while the axis is currently accelerating, and the aborting
function block has small non-zero Jerk or small acceleration values, it can take a
long time to reach the target velocity, or position of the aborting function block. If the
Jerk and/or acceleration of the aborting function cannot be increased to suitable
values, it may be desirable to:

e Abort the gearing function with an MC_GearOut with higher accelerations and/or Jerk
values (or zero jerk value),

e Execute the next MC motion function block.

MC_GearInPos
Execute StartSync
Master InSync
Slave Busy
RatioMumerator Active
RatioDenominator CommandAborted
MasterSyncPosition Error
SlaveSyncPosition ErrorlD
SyncMode
MasterStartDistance
BufferMode

Figure 1-74: MC_GearlnPos

Time Diagram
MC=GearlnPns
Exe 1 —|Execute StartSync |-
MyMaster — Master InSync |~
MySlave —| Slave Busy |-
1 — RatioMumerator Active |-
1 — RatioDenominator CommandAborted |— Abort 1
10 — MasterSyncPosition Error |— Error_1
10 — SlaveSyncPosition ErrorlD |
0 —SyncMode
0 — MasterStartDistance
1 — BufferMode
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4 ,
1 —~—|
Exe_1 :
0 : » t
;
StartSync
0 -
1
InSync o : >t
MySlave.Velocity -+ /TT >t
Sync positions reached
Master start position reached
Arguments
Input
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Execute

Master

Slave

Description

Data type
Range
Unit
Default

Description

Data type
Range
Unit
Default

Description

Data type
Range
Unit
Default

RatioNumerator

RatioDenominator

MasterSyncPosition

Description

Data type
Range
Unit
Default

Description

Data type
Range
Unit
Default

Description

Requests to queue the slave gear ratio move
BOOL

0, 1

n/a

Name of a declared instance of the AXIS_REF library
function

AXIS_REF
[1,256]
n/a

AXIS_REF.AXIS_NUM is the slave axis number
AXIS_REF
[1,256]

n/a

Numerator of master/slave ratio

DINT
[-2147483648, 2147483647]
n/a

Denominator of master/slave ratio

DINT
[-2147483648, 2147483647]
n/a

Master axis sync position
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Data type LREAL
Range —
Unit n/a
Default —
SIaveSyncPosition Description Slave axis sync position
Data type LREAL
Range i
Unit n/a
Default —
SyncMode Description for future enhancements
Data type INT
Range —
Unit n/a
Default j—

MasterStartDistance DPescription When the master axis reaches this distance
before MasterSyncPosition, the slave axis
begins its lock-on process

Data type LREAL
Range —
Unit User unit
Default —
escription = buffer
BufferMode  Peseet 1 = buff
Data type SINT
Range 1
Unit n/a
Default —
Output
StartSync Description Indicates that the master axis has reached the
MasterStartDistance from the MasterSyncPosition and the
lock-on process has begun
Data type BOOL
InSync Description Indicated the slave axis is locked on to the master axis
Data type BOOL
Busy Description High from the moment the Execute input goes high until the
time the move is ended
Data type BOOL
Active Description Indicates this move is the Active move
Data type BOOL
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CommandAborted Description Indicates the move was aborted

If the abort arises because the
inputs cause inconsistent motion,
then this FB:

- performs no motion

- sets an error flag

- set the ErrorlD to 13

Data type BOOL
Error Description Indicates an invalid input was specified or the move was
terminated due to an error
Data type BOOL
ErrorlD Description Indicates the error if Error output is set to TRUE
Data type INT

Example
Structured Text

(* MC GearInPos ST example *)

Inst MC GearInPos( GearInPosReq, Axisl, Axis2, 2, 1, 0, 0, 0, 100.0,
0 )

//Inst MC GearInPos is instance of MC GearInPos

GearInPosSync:= Inst MC_GearInPos.InSync; //store InSync output into
user defined wvariable

Ladder Diagram

—GearlnPos1
MC_GearlnPos
GearlnPosAxis1 GearlnPos15tartSync
| Execute StartSync |
GearlnPos1inSync
Axis2 >—|Master InSync |
GearlnPos1Busy
Axis1 >—Slave Busy |
GearlnPos1Active
2 “—RatioNumerator Active |
GearinPos1Aborted
1 “—RatioDenominator CommandAborted |
GearinPos1Error
0 “—MasterSyncPositio Error |
0 >—SIaveS\chositi0n ErrorlD —> GearlnPos1ErrorlD
0 >—SyncMode
100 “—{MasterStartDistanc
0 “—Bufferllode

1.2.5.6 &% MC_GearOut (Function Block)

Description
This function block:

e aborts the active MC_Gearln or MC_GearlnPos move,
e disengages the axis from its master,
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e and commands the axis to continue at its current velocity.

Like a MC_MoveVelocity move, the control continues to command the axis to move at
this velocity until this MC_GearOut move is aborted. The Acceleration, Deceleration
and Jerk input parameters are applied if this command velocity is modified by the
MC_SetOverride function block. If this function block is called and the active move is
not a MC_Gearln or MC_GearlnPos move, this function block returns an error and the
active move is not aborted.

MZ GearOut
Execute Oane
Slave Busy
Acceleration Arctive
Deceleration CommandAhorted
Jderk Errar
ErrarlD
Figure 1-75: MC_GearOut
Arguments
Input
Execute Description Requests to disengage the slave axis from a MC_Gearln or
MC_GearInPos move
Data type BOOL
Range 0, 1
Unit n/a
Default —
Slave Description Name of a declared instance of the AXIS_REF library
function
Data type AXIS_REF
Range [1,256]
Unit n/a
Default —
Acceleration Description Trapezoidal: Acceleration rate
S-curve: Maximum acceleration
Data type LREAL
Range —
Unit User unit/sec?
Default —
Deceleration DPescription Trapezoidal: Deceleration rate
S-curve: Unused
Data type LREAL
Range —
Unit User unit/sec?

Default —
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Jerk Description Trapezoidal: 0
S-curve: Constant jerk
Data type LREAL
Range —_
Unit User unit/sec3
Default —
Output

Done Description Indicates the axis is disengaged from its master
Data type BOOL

Busy Description Indicates the function is executing
Data type BOOL

Active Description Indicates this move is the Active move
Data type BOOL

CommandAborted Pescription Indicates the move was aborted

Data type BOOL
Error Description Indicates an invalid input was specified or no MC_Gearln or
MC_GearlnPos move is active

Data type BOOL

ErroriD Description Indicates the error if Error output is set to TRUE
Data type INT

Example

Structured Text

(* MC_GearOut ST example *

Inst MC
GearOut (ExecGearOutl,Axisl,GearOutlAcc,GearOutlDec, GearOutlJerk) ;

//Inst_MC_GearOut is instance of MC_GearOut

Ladder Diagram

—SearCut1
MC_GearCut
ExecGearOut! GearQutlDone
|} Execute Dane |
GearOut! Busy
Auig > Slave Busy |
GearCutl Active
GearQutl Acc >—Acceleration Active |
GearQutlAborted
GearOut1Dec >—Deceleration Commandaharted |
GearQut! Error
GearOut1Jerk >—Jderk Errar |
ErrorlD —> GearOut1ErrarlD

1.2.5.7 &% MC_Phasing (Function Block)
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Description

This function block performs a master position phase shift for the slave axis. The
phase shift is applied like a traditional single-axis move with a velocity setpoint and
acceleration and deceleration rates. Phasing has its own Profile Generator and its
own queue. Phase shifts can be aborted and blended with additional phase shifts.
The amount of phase shift is added to the total master offset as the phase shift is

executing.
MC_Phasing
Execute Done
Master Busy
Slave Active
PhaseShift CommandAborted
Velocity Error
Acceleration ErroriD
Deceleration
Jerk
BufferMode
Figure 1-76: MC_Phasing
Arguments
Input
Execute Description Requests to queue the phase shift
Data type BOOL
Range 0, 1
Unit n/a
Default —
Master Description Name of a declared instance of the AXIS_REF library
function. )
Data type AXIS_REF
Range [1,256]
Unit n/a
Default _
Slave Description AXIS_REF.AXIS_NUM is the slave axis number
Data type AXIS_REF
Range [1,256]
Unit n/a
Default —
PhaseShift Descrirtion Amount of phase shift
Data type LREAL
Range —
Unit User unit
Default —
Ve|ocity Description Velocity setpoint
Data type LREAL
Range —

Unit
Default

User unit/sec
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Output
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Description

Acceleration

Data type
Range
Unit
Default

Description

Deceleration

Data type
Range
Unit
Default

Description

Jerk

Data type
Range
Unit
Default

Description

BufferMode

Data type
Range
Unit
Default

Description

Done
Data type

Description

Busy

Data type

Description

Active
Data type

Description

CommandAborted

Data type

Description

Error

Data type

Description

ErrorlD

Data type

Trapezoidal: Acceleration rate
S-curve: Maximum acceleration
LREAL

User unit/sec?

Trapezoidal: Deceleration rate
S-curve: Unused

LREAL

User unit/sec?

Trapezoidal: 0
S-curve: Constant jerk
LREAL

User unit/sec3

0 = abort

1 = buffer

2 = blend to active

3 = blend to next

4 = blend to low velocity
5 = blend to high velocity

SINT
[0,5]
n/a

Indicates the phase shift has been completely applied
BOOL

High from the moment the Execute input is one-shot to the
time the move is ended

BOOL

Indicates this phase shift is the active phase shift

BOOL

Indicates the move was aborted

BOOL

Indicates an invalid input was specified or the move was
terminated due to an error

BOOL

Indicates the error if Error output is set to TRUE

INT
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Example
Structured Text

(* MC Phasing ST example *) //Inst MC Phasing is an instance of MC

Phasing function block

Inst MC Phasing(PhasingAxisl, Axis2, Axisl, 1000.0,100.0, 200.0,
200.0, 0, 0 );

Ladder Diagram

—Phasing1
MC_Phasing
PhasingAxis1 Phasing1Done
|} Execute Done I
Fhasing1Busy
Axis? “—{Master Busy |
Fhasing1Active
Axis >—Slave Active |
FPhasing1Aborted
1000 >—PhaseShift CommandAborted |
Fhasing1Error
400 “>—Velocity Error |
80 “»—{Acceleration ErrorlD — Phasing1ErrorlD
80 “—Deceleration
0 S—{Jerk
0 “—Bufferllode

1.2.5.8 &3 MC_SyncSlaves (Function Block)

Description

This function block allows the application to specify what slave axes are to be
synchronized and which master they follow. After this function block is executed
successfully, all the slave axes specified at the SlaveList input start their slave moves
(i.e. MC_GearIn, MC_Camin, etc.) on the same servo interrupt for a synchronized
slave start. When a slave move is commanded for one of the slave axes listed, the
slave move is queued but the motion is held off until all of the listed slaves have
queued their slave moves.

MC_SyncSlaves
Execute Done
IMaster Erron
SlaveCount ErrorlD
Slavelist]

Figure 1-77: MC_SyncSlaves
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Arguments
Input
Execute Description A positive transition of this input causes the function block to
execute
Data type BOOL
Range 0, 1
Unit n/a
Default —
Master Description Master axis identifier
Data type AXIS_REF
Range 1- 256
Unit n/a
Default —

SlaveCount Description The number of slave axes listed in the SlaveList array
input that are to be synchronized. This number must not
be greater than the declared size of the Slavelist array. If
this number is 0, the list of synchronized slaves for the
specified Master axis is cleared.

Data type AXIS_REF

Range 1-256
The AXIS_NUM element of the AXIS_REF structure must
be in the range [1-256]

Unit n/a

Default —

Slavelist Pescription The list of slave axes that are to be synchronized. Each
element of this array contains a unique axis number. The
axis number must not be the same as the Master axis
number.

Data type UINT

Range 1-32

Unit n/a

Default —
Output

Done Description Indicates the synchronized slave assignments were

completed without error
Data type BOOL
Error Description Indicates an invalid input was specified
Data type BOOL
ErroriD Description Indicates the error if Error output is set to TRUE
Data type INT
Usage

Call MC_SyncSlaves to specify the slave axes to synchronize.

Call each slave move (e.g. MC_Gearln) for each slave axis. The motion is held off
until all the slave moves have been queued.

After all the slave moves have been queued, the interpolation for all the slave axes
begin on the same servo interrupt, providing a synchronized start.

The master axis can be in motion prior to this sequence, or the master can be
commanded after all the slave moves are queued.
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Related Functions
MC_Gearln

MC_GearlnPos
MC_Camin
Example

Structured Text

(* MC_SyncSlaves ST example *)

// Inst MC SyncSlaves is an instance of MC_SyncSlaves function block

Inst MC SyncSlaves( SyncSlaves, Axisl, SlaveCount, SlavelList );
Ladder Diagram
—ayncSlavest
MC_SyncSlaves
ayncSlaves Syncslaves1Done
|| Execute Done @
SyncSlaves1Error
Axis2 >—Master Error O
SlaveCount >— SlaveCount ErrorD — SyncSlaves1ErmorlD
SlaveList > SlaveList[]

1.2.6 Reference

1.2.6.1 &% MC_Reference (Function Block)
Description

This function block is used to execute a fast home to a switch. If the application
selects to reference to the index mark of an encoder, or the null of a resolver (which
is typical), the new position value is assigned to the position of the index of the
encoder (or the null of the resolver) and not the position of the switch. The
ECATWriteSDO function block is used to setup the trigger event and any desired
preconditions. This function block utilizes the Position Capture Mode of the AKD.

Kollmorgen™ | May 2012 318




KAS Reference Manual - Motion Library | 1 Motion Library

319

At this time, position capture is not available for PLCopen axes assigned to the
secondary feedback input (digitizing axes). Therefore, MC_Reference cannot be
used to home digitizing axes at this time.

MCZ Feference
—Execute Done —
— RS Busy —
— Trigoerlinput Active —
—Welocity Command&borted —
—Acceleration Errar —
—Deceleration ErrarlD —
—derk
—Direction
—FPosition
— Option

Figure 1-78: MC_Reference

Arguments
Input
Execute  Description Requests to queue the MC_Reference move and arms
reference trigger events
Data type BOOL
Range 0, 1
Unit n/a
Default —
Axis Description Name of a declared instance of the AXIS_REF library
function. )
Data type AXIS_REF
Range [1,256]
Unit n/a
Default —
Triggerlnput Description TRIGGER_REF structure defines the trigger

INT InputID = capture engine to use
INT Direction; 1 = rising edge of trigger, 2 = falling edge

of trigger

INT Trigid; must be zero
Data type TRIGGER_REF
Range See Description above
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Unit n/a
Default —
Velocity Description Commanded velocity for the reference move
Data type LREAL
Range —
Unit User unit/sec
Default —
Acceleration Descrirtion Commanded acceleration for the reference move
Data type LREAL
Range —
Unit User unit/sec?
Default —
Deceleration Pescrirtion Commanded deceleration for the reference move
Data type LREAL
Range —
Unit User unit/sec?
Default —
Jerk Description Commanded jerk for the reference move (if zero, then
trapezoidal acc/dec is used)
Data type LREAL
Range —
Unit User unit/sec3
Default —
Direction Descrirtion Commanded Direction of the reference
Data type SINT
Range [0_1]
Unit n/a
Default —
Position Description Position of the axis at the reference location
Data type LREAL
Range —
Unit User unit
Default —
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Option Description Option identifier for Resolvers/Modulo reference.
0 = Use latched position for reference
1 = use resolver position of nearest null for reference 2 pole
resolver
2 = use resolver position of nearest null for reference 4 pole
resolver
3 = use resolver position of nearest null for reference 6 pole
resolver
4 = use resolver position of nearest null for reference 8 pole
resolver
5 = use resolver position of nearest null for reference 10 pole
resolver
15 = use resolver position of nearest null for reference 30
pole resolver

Data type SINT
Range [0,15]
Unit n/a
Default —_
Output
Done Description Indicates the reference move and position adjustment is
complete
Data type BOOL
Busy Description Indicates this function block is executing
Data type BOOL
Active Description Indicates this move is the Active move
Data type BOOL
CommandAborted Pescription Indicates the move was aborted
Data type BOOL
Error Description Indicates an invalid input, or the move was terminated due to
an error
Data type BOOL
ErrorlD Description Indicates the error if the Error output is high
Data type INT
Usage

The following lists the steps for homing a PLCopen axis, using the MC_Reference
function block. Not all of the steps are necessary depending on the configuration and
the homing cycle design.

The sequence of events of a PLCopen homing cycle consists of the following steps:

e Ensure Axis is not on Reference switch.
If a switch is used in the homing cycle for the event or precondition to the event,
check to ensure the axis is not already tripping the switches that trigger the event and
precondition. [fitis, move the axis off the switches.

e Configure AKD capture engine
Configuration of the AKD capture engine is performed by writing drive CAN objects
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via SDO. ltis accomplished with the ECATWriteSdo function. The AKD Capture
mode must be set to POSITION CAPTURE.
The available configurations are discussed in paragraph "AKD Capture Engine Con-
figuration" . Example AKD capture engine configurations and reference examples
are discussed in paragraph "PLCopen Homing Methods".
e Call the MC_REFERENCE function to initiate optional homing motion and to arm the
AKD capture engine
The MC_Reference function block selects the trigger edge (rising or falling edge) and
arm the capture. Then, it optionally moves the axis to the reference location as
directed by inputs to this function. When the AKD indicates that the capture event has
occurred, the coordinate system is shifted so that the reference position input to this
function block is set to the reference location. Then, the reference motion is stopped.
e Wait for the completion of the MC_Reference function block
The application is notified by the completion, abort or error of the homing by the MC_
Reference function block.

e Upon completion of the MC_Reference function block, the axis can be moved to the
home position with a MC_MoveAbsolute function block.

Tip
Once the MC_Reference block is queued, but before it is completed, the cycle
can be aborted with a MC_Halt or MC_Stop function block or by queuing a new
motion function block with the Abort selected for buffer mode.

Related Functions
ECATWriteSdo

MC_MoveAbsolute

Example

Structured Text

(* MC_Reference ST example *)
TriggerInput.InputID := 0; //configure the reference InputlD
TriggerInput.DIRECTION := 1; //configure the reference direction

Inst_MC_Reference( RefReq, Axisl, TriggerInput, 20.0, 100.0, 100.0,
100.0, 0, 0.0, 0 );
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Ladder Diagram

Bl Network #18
Command the Reference move, specifying the Trigger, Velocity, Acc/Dec, direction, Reference position and Options
r—doref
MC_Reference
Assiggref refisdone
|p| Execute Done |
refbsy
Axis1 > Axis Busy |
refact
trigref >— Triggerinput Active |
refabtd
refvel “—Velocity CommandAborted |
referr
refack >—Acceleration Error |
300 “—Deceleration ErrorlD — referrid
miyjerk > Jerk
dir “—Direction
refpos >—Paosition
refopt “»— Option

1.2.6.2 MB MC_SetPosition (Function)
Description

This Function sets the axis position to the position specified at the Position input. It is
a no-motion reference.

MZ SetPosition
—En OK
—|Ais

—|Fosition

—Mode

Figure 1-79: MC_SetPosition

Arguments
Input
En Description Requests to change the axis position
Data type BOOL
Range 0,1
Unit n/a
Default —
Axis Description Name of a declared instance of the AXIS_REF library
function. )
Data type AXIS_REF
Range [1,256]
Unit n/a
Default —_

323 Kollmorgen™ | May 2012




KAS Reference Manual - Motion Library | 1 Motion Library

POSition Description
Data type
Range
Unit
Default
Mode Description
Data type
Range
Unit
Default
Output
OK Description
Data type
Example
Structured Text
(* MC_SetPosition ST example ¥*)

Inst_MC_SetPosition( RefReq, Axisl

//Inst MC SetPosition is an instance

Ladder Diagram

New axis position (absolute or relative)

LREAL

n/a

LOW = value at Position is an absolute position

HIGH = value at Position is a relative position

BOOL

n/a

HIGH = The function completed successfully
LOW = The Axis input is invalid or

Rollover position is non-zero and the Position input is outside

the range [0,RolloverPosition]
BOOL

0, 0 )7

of MC_SetPosition function

M SetFosition

En Ok

SetPost Ok
) |

Axis

Fosition

Wocde

DoSetPos
Pl
Axis]
SetPos1Pos
SetPos1haode
| |
DoSetPos
Pl
Aojs?
SetPosZPos
SetPosZhode
|1

M SetFosition

En Ok

(3 !

SetPos2 0k
® |

Axis

Faosition

Wode
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2 Fieldbus Library

2.1 EtherCAT Library. ... .o 327
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2.1 EtherCAT Library

DriveParamRead SDO Reads a drive parameter (ASCII format)

DriveParamWrite SDO Writes a drive parameter (ASCII format)

ECATGetObjVal PDO Reads cyclic drive parameter (String format) by returning the value of an EtherCAT
PDO element

ECATGetStatus PDO Reads cyclic status word (Index 6041)

ECATReadData PDO Reads cyclic parameter (byte offset format)

ECATReadSdo Sinle} Reads parameter (32 bit format) using SDO command

ECATSetControl PDO Manipulates the state of a drive by setting its control word (Index 6040)

ECATWriteData PDO Writes cyclic parameter (byte offset format)

ECATWriteSdo SDO Writes parameter (32 bit format) using SDO command

Table 2-1: List of EtherCAT FB

The four EtherCAT SDO function blocks are activated by the CANopen over EtherCAT
(CoE) protocol in a client/server mode.
e The client (aka EtherCAT master) is the KAS Run Time application

e The servers (aka EtherCAT slaves) are the drives and I/0O nodes where data can be
retrieved

The SDO function blocks only support the reading and writing of 32-bit values. It is
the fundamental size of CANopen SDO calls.

Why use ECATReadSdo and ECATWriteSdo FBs?

The ECATReadSdo and ECATWriteSdo response time is faster and therefore is
typically preferred over the DriveParamRead and DriveParamWrite.

Why use the DriveParam FBs?
The two reasons to prefer the DriveParam FBs are:

e They allow direct use of the parameter name
(e.g. ILLIMITP instead of the SDO index: 356Eh)

e They can be used to setup a drive terminal in the HMI application
(which is similar to the Terminal view available in the AKD widget embedded in the
KAS IDE)

See some stats about the CPU load
Increase of CPU load when calling SDO function blocks

Mean |60 Hs |30 us
Min |48 ps |24 ps
Max | 64 ps | 38 ps

(these values have been computed with the TraceTimes command)
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2.1.1 EtherCAT Library - Drive

These function blocks are used to work with drive parameters that are not supported
by ML and MC function blocks.

They support reading and writing drive parameters using the non-cyclic SDO channel
in the EtherCAT network. The ASCIlI name for the parameter is used as an input.

Execution Time

These function blocks typically take a longer time to execute (up to ten cycles to
finish executing).
It takes the same amount of time to Read or Write a parameter.

It takes more than one cycle to execute these function blocks (but less than 100
ms).

Reason

It is not only linked to the SDO ASCIlI communication. Because these FBs are waiting
for the AKD drive to responds, the execution time can also increase due to the load
of the AKD firmware at the time you call them.

Result

The PLC code is overrunning the cycle duration. as explained in paragraph "Tasking
Model / Scheduling".
As a consequence, you can see the following message in the Controller Log window:

"The Virtual Machine missed 1 cycle(s) of PLC execution”

Solution
When this happens we recommend to:

e Use these function blocks sparingly in programs
e Rely on the EtherCAT read/write SDO function blocks whenever possible

e Smooth the load of the PLC code by executing these function blocks at the required
update rate.

See some stats about the FB execution time

¢ Max time to consider when executing a single Drive Parameter command (i.e. before
the Done output becomes True): 60 ms

Mean 20 ms 11 ms
Min 15 ms 9 ms
Max 45 ms 58 ms

¢ When sending multiple commands to a single drive, only one command can be sent
at a time. Therefore the time to execute multiple commands is:
Number of commands x Execution time of a single command

2.1.1.1 53 DriveParamRead (Function Block)
Description

This function block reads a drive parameter by sending an ASCIl command to a
drive.

See also some stats about the execution time here.
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DriveParamRead

Execute : BOOL Daone « BOOL
Drive : IMNT Error @ BOOL
— | Param : STREIMG Errorld : DINT [

“Yalue | LREAL [

Units 1 STRING

Figure 2-1: DriveParamRead

This function block uses and reserves the EtherCAT SDO Channel. The SDO

Channel will remain reserved until the done output is "true". Therefore, this FB

should be called at each cycle until the done output is true. If it is not called at
each cycle the rest of SDO communication (the AKD GUI Views, for example)
will be blocked.

Using this FB in SFC PO or P1 steps is not recommended as these steps are

executed only once. If this FB is used in PO or P1 then it must be used in an

SFC N step to ensure the FB completes.

Arguments
Input

Execute  DPescription On the rising edge of Execute, a drive parameter is read.

The function block only
handles one request at a
time. If Execute is toggled
quickly so that another rising
edge occurs before the
function block has
completed, the function block
does not issue a second
read command.

Data type BOOL
Range 0, 1
Unit n/a

Default —
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Drive Description The address of the drive from which data is read.
The first node usually has the value '1001'. The second node
usually has the value '1002'.

Alternately, you can use the members of the EtherCAT
structure to specify a drive's address when you create the

variable.
[EtherCAT AKD_T v X
=By EtherCAT s
T
T arD_2
T} Coupler_3 w
|"Jaria|:ules: [all] ﬂ
Data type INT
Range —
Unit n/a
Default —
Param Description The parameter to read.
Data type STRING
Range —
Unit n/a
Default —
Output
Done Description Indicates whether the DriveParamRead function block has
completed without error.
Data type BOOL
Unit n/a
Error Description Indicates whether the DriveParamRead function block call has
completed with error:
Data type BOOL
Unit n/a
ErrorlD Description The DriveParamRead error result if Error is TRUE
(see list of Error Codes in table below)
Upon success, Error is set to zero.
Data type DINT
Unit n/a

Error Code Value, dec Description

(hex)
ECERR_OK 0 The SDO call succeeded
ECERR_DEVICE_INVALIDINDEX 1795 (0x703) An invalid value for the Index input was specified
ECERR_DEVICE_INVALIDACCESS 1796 (0x704) Reading of the variable is not permitted
ECERR_DEVICE_INVALIDDATA 1798 (0x706) Invalid parameter value(s) in SDO index and/or sub-index
ECERR_DEVICE_NOTREADY 1799 (0x707) device is not in a ready state, network is not in operational
ECERR_DEVICE_NOTFOUND 1804 (0x70C) EtherCAT device not found
ECERR_DEVICE_SYNTAX 1805 (0x70D) An unexpected error occurred
ECERR_DEVICE_INVALIDSTATE 1810 (0x712) The EtherCAT device is in an invalid state
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Error Code Value, dec Description
(hex)

ECERR_DEVICE_TIMEOUT 1817 (0x719) The EtherCAT device failed to respond, timing out

ECERR_DEVICE_INSERTMAILBOX 1826 (0x722) Error while inserting the mailbox command into internal
FIFO

ECERR_DEVICE_UNKNOWNMAILBOXCMD 1828 (0x724) The master sent an unknown mailbox command to the
slave

ECERR_DEVICE_INVALIDADDR 1832 (0x728) Can’t send a mailbox command to the specified slave

ECERR_DEVICE_INVALIDOFFSET 1827 (0x723) An invalid value for the Sublndex input was specified

ECERR_DEVICE_PARAM_ACCESS_ 1920 (0x780) Unknown error occurred while accessing parameter

ERROR

ECERR_DEVICE_PARAM_NOT_FOUND 1921 (0x781) Parameter was not found

ECERR_DEVICE_PARAM_NOT_INTEGER 1922 (0x782) Parameter is a floating-point value. Integer value
required.

ECERR_DEVICE_VALUE_IS_NEGATIVE 1923 (0x783) No negative values allowed. Value specified was neg-
ative.

ECERR_DEVICE_VALUE_OUT_OF_RANGE 1924 (0x784) Value is out of data-range

ECERR_DEVICE_VALUE_GREATER_ 1925 (0x785) Value bigger than maximum

THAN_MAX

ECERR_DEVICE_VALUE_LOWER_THAN_ 1926 (0x786) Value lower than minimum

MIN

ECERR_CLIENT_ERROR 2048 (0x800) Error in Mailbox response to a previously sent mailbox
command

ECERR_CLIENT_TIMEOUT 2049 (0x801) The SDO command timed out

ECERR_CLIENT_ INVALIDPARM 2050 (0x802) An invalid value was specified

ECERR_CLIENT_ INVALIDSIZE 2051 (0x803) An invalid value for the size input was specified

Table 2-2: List of EtherCAT Error Codes

Value Description The value of the drive parameter.

Value is only set when the function block has successfully

completed.
Data type LREAL
Unit n/a
Units Description The units of the drive parameter.

Value is only set when the function block has successfully

completed.
Data type STRING
Unit n/a

Usage

Use this FB to read drive parameters that are not supported by other function blocks.
Examples would be motor temperature, drive bus voltage, Present drive limit settings,
present regen loading, drive display, and fault history.

Related Functions
DriveParamWrite
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Example
Structured Text

(* Read PL.KP on first AKD Drive on EtherCAT network *)

(* The code continually calls the FB (without re-executing it)
until the first execution is done, then reads the returned value
from the drive and reset the FB *)

IF ReadPropGain then
Inst DriveParamReadl( 1, 1001, 'PL.KP' );

End_If;

On Inst_DriveParamReadl.Done do
Inst DriveParamReadl( 0, 1001, 'PL.KP' );

PositionProportionalGain := Inst_DriveParamReadl.Value; (* Reads the
returned value from the drive *)

ReadPropGain := 0; (* Reset the FB *)

End_DO;

See example with animation

IF ReadPropGain then
Inst DriveParamReadl( 1, 1001, 'PL.EF' );
End If:

On Inst_ DriveParamReadl.Done TRUE do
Inst_DrivEParamReadlt 0, 1001, 'PL.EP' ):
Po=itionProportionalGain 94 .999000 1= Inst_DriveParamReadl.va
BeadPropGain = Oz

End_DO;

2.1.1.2 53 DriveParamWrite (Function Block)

Description

This function block writes a drive parameter by sending an ASCIl command to a
drive.

See also some stats about the execution time here.
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DriveParamirite

Execute . BOOL Cone + BOOL
Drive @ IMNT Error : BOOL
— | Param : STRIMG Errorld @ DINT [

Yalue @ LREAL —

Figure 2-2: DriveParamWWrite

This function block uses and reserves the EtherCAT SDO Channel. The SDO

Channel will remain reserved until the done output is "true". Therefore, this FB

should be called at each cycle until the done output is true. If it is not called at
each cycle the rest of SDO communication (the AKD GUI Views, for example)
will be blocked.

Using this FB in SFC PO or P1 steps is not recommended as these steps are

executed only once. If this FB is used in PO or P1 then it must be used in an

SFC N step to ensure the FB completes.

Arguments
Input

Execute Description On the rising edge of Execute, a drive parameter is set.

The function block only
handles one request at a
time. If Execute is toggled
quickly so that another rising
edge occurs before the
function block has
completed, the function block
does not issue a second
write command.

Data type BOOL
Range 0,1
Unit n/a

Default —
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Drive Description The address of the drive to which data is written to.
The first node usually has the value '1001'. The second node
usually has the value '1002'.

Alternately, you can use the members of the EtherCAT
structure to specify a drive's address when you create the

variable.
[EtherCAT AKD_T v X
=By EtherCAT ”
g KD
T arD_2
T} Coupler_3 a4
ariables: (all |
Data type INT
Range —
Unit n/a
Default —
Param Description The parameter to write.
Data type STRING
Range —_
Unit n/a
Default —
Value Description The value to set the drive parameter to.
Data type LREAL
Range —
Unit n/a
Default —_
Output
Done Description Indicates whether the DriveParamWrite function block has
completed without error.
Data type BOOL
Unit n/a
Error Description Indicates whether the DriveParamWrite function block call has
completed with error.
Data type BOOL
Unit n/a
ErrorlD Description The DriveParamWrite error result if Error is TRUE
(see "Table 2-2: List of EtherCAT Error Codes " on page 331)
Upon success, Error is set to zero.
Data type DINT
Unit n/a
Usage

The function block can be used to change drive parameters. Common examples
include tuning parameters and changing drive limits such as peak current.
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Related Functions
DriveParamRead

Example

Structured Text

(* Write 58.000 to PL.KP of first AKD Drive on EtherCAT network *)

Inst DriveParamWrite( TRUE, 1001, 'PL.KP', 58 );

2.1.2 EtherCAT Library - SDO

These function blocks are used to work with drive or remote /O parameters that are
not supported by ML and MC function blocks.

Drive or remote I/O parameters that have an associated SDO number can be read
and written using these function blocks.

It takes more than one cycle to execute these function blocks (but less than 100
ms).

See some stats about the FB execution time

¢ Max time to consider when executing a single SDO command (i.e. before the Done
output becomes True): 45 ms

Mean |10 ms |15 ms
Min |5 ms | 10 ms
Max |45 ms |45 ms

e When sending multiple commands to a single drive, only one command can be sent
at a time. Therefore the time to execute multiple commands is:
Number of commands x Execution time of a single command

¢ When commands are sent to different AKD drives at the same time, the requests do
notinterfere with each other. So you can be confident the function finishes execution
in the same max time as to one drive

2.1.2.1 53 ECATReadSdo (Function Block)

Description
This function block reads a 32-bit word from I/O nodes using a CANopen SDO read
command. Is is typically used to query the status of inputs.

See also some stats about the execution time here.
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Index: INT

Execute:BOOL

Subindex: SINT

ECATReadSDO

Done:BOOL

ERROR:BOOL

Errorid: DINT

— Size: SINT Value:DINT 4—
— SlaveAddress: INT
Figure 2-3: ECATReadSdo
State Diagram
Execute
IdIe Rising Edge —+— SDO Ca”
» Started
SDO failed
to start
Done set
to TRUE for Done set to TRUE

one PLC cycle

Error set to
ECERR_CLIENT_TIMEOUT
for one PLC cycle

Value set to value that was read for one PLC cycle
Done set to TRUE for one PLC cycle
Error set to SDO call error for one PLC cycle

SDO started
successfully

SDO SDO
timeout completed Execute
Falling Edge—+— h 4
Interrupted Waiting
Done continually
t to FALSE
Execute ; et to
Rising Edge
SDO SDO
completed timeout
Value set to zero
Done set to FALSE
Error set to zero
Valueset to value that was read
Error set to SDO call error
Completed
Execute
Falling Edge Done continually [+
ge ¥ cet to TRUE Error set to ECERR_CLIENT_TIMEOUT
Figure 2-4: ECATReadSdo State Diagram
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This function block uses and reserves the EtherCAT SDO Channel. The SDO

Channel will remain reserved until the done output is "true". Therefore, this FB

should be called at each cycle until the done output is true. If it is not called at
each cycle the rest of SDO communication (the AKD GUI Views, for example)
will be blocked.

Using this FB in SFC PO or P1 steps is not recommended as these steps are

executed only once. If this FB is used in PO or P1 then it must be used in an

SFC N step to ensure the FB completes.

Arguments
Input
Execute Description On the rising edge of Execute, an SDO read command is
issued.

The function block only
handles one SDO command
at a time. If Execute is
toggled quickly so that
another rising edge occurs
before the SDO command
has completed, the function
block does not issue a
second SDO command.

Data type BOOL
Range 0,1
Unit n/a
Default —
Index Description The object directory index of the data to be read.

For more details, refer to:
- Communication SDOs
- Manufacturer specific SDOs

- Profile specific SDOs

Data type INT
Range —
Unit n/a
Default —
Subindex Description The sub-index of the object directory variable to be read.

For more details, refer to:
- Communication SDOs
- Manufacturer specific SDOs

- Profile specific SDOs

Data type SINT
Range —
Unit n/a
Default J—
Size Description The size (number of bytes) to write.
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Output

Data type
Range
Unit
Default

SlaveAddress  Pescrption

Done

Error

ErrorlD

Data type
Range
Unit
Default

Description

Data type
Unit

Description

Data type
Unit

Description

Data type
Unit

SINT
1-4
n/a

The EtherCAT address of the slave from which data is
written to.

The first node usually has the value '1001". The
second node usually has the value '1002'.

Alternately, you can use the members of the EtherCAT
structure to specify a drive's address when you create

the variable.
|EtherE.-‘-‘-.T..f3.KD_‘I v X
=G EtherCaT -
T =
Tt
1=} Coupler_3 h
Wariables: (all |
INT
n/a

Indicates whether the SDO call has completed without error.

BOOL
n/a

Indicates whether the SDO call has completed with error:

BOOL
n/a

The SDO call error result, if Error is TRUE
(see "Table 2-2: List of EtherCAT Error Codes " on page 331)

Upon success, Error is set to zero.
DINT
n/a

Kollmorgen™ | May 2012

338




KAS Reference Manual - Motion Library | 2 Fieldbus Library

Value Description The value of the object directory variable being read.

Value is only set when an SDO read command has
successfully completed.

Data type DINT
Unit n/a

Related Functions
ECATWriteSDO

Example
Structured Text

(* Read PL.KP on first AKD Drive on EtherCAT network *)
Inst ECATReadSdo( TRUE, 16#3542, 0, 4, 1001 );

PositionProportionalGain := Inst ECATReadSdo.Value;

2.1.2.2 &3 ECATWriteSdo (Function Block)

Description
This function block writes a 32-bit word to /O nodes using a CANopen SDO write
command.

See also some stats about the execution time here.

ECATWriteSDO
— Execute:BOOL Done:BOOL |—
—1 Index: INT Error:BOOL |—
— Subindex: SINT ErrorID:DINT |—
— Size: SINT

SlaveAddress: INT

—1 Value:DINT

Figure 2-5: ECATWriteSdo
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State Diagram

Execute —+— SDO CaII

Rising Edge
e > Started

SDO failed
to start
Done set
to TRUE for Done set to TRUE
one PLC cycle
SDO started
Error set to Done set to TRUE for one PLC cycle successfully
ECERR_CLIENT_TIMEOUT Error set to SDO call error for one PLC cycle
for one PLC cycle
SDO SDO
timeout completed Execute
Falling Edge—+— h 4
Interrupted Waiting

Done continually
set to FALSE

Execute ;

Rising Edge
SDO SDO
completed timeout
Done set to FALSE
Error set to zero
Error set to SDO call error
Completed
Execute
i Done continually [+

Falling Edge et teTRUE Error set to ECERR_CLIENT_TIMEOQUT

Figure 2-6: ECATWriteSdo State Diagram
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This function block uses and reserves the EtherCAT SDO Channel. The SDO

Channel will remain reserved until the done output is "true". Therefore, this FB

should be called at each cycle until the done output is true. If it is not called at
each cycle the rest of SDO communication (the AKD GUI Views, for example)
will be blocked.

Using this FB in SFC PO or P1 steps is not recommended as these steps are

executed only once. If this FB is used in PO or P1 then it must be used in an

SFC N step to ensure the FB completes.

Arguments
Input
Execute  Description On the rising edge of Execute, an SDO write command will
be issued.

The function block will only
handle one SDO command
at a time. If Execute is
toggled quickly so that
another rising edge occurs
before the SDO command
has completed, the function
block will not issue a second
SDO command.

Data type BOOL
Range 0,1
Unit n/a
Default —
Index Description The object directory index of the data to be written to.

For more details, refer to:
- Communication SDOs
- Manufacturer specific SDOs

- Profile specific SDOs

Data type INT
Range —
Unit n/a
Default —
Subindex Pescription The sub-index of the object directory variable to be written

to.

For more details, refer to:

- Communication SDOs

- Manufacturer specific SDOs

- Profile specific SDOs

Data type SINT
Range —_
Unit n/a
Default —
Size Description The size (number of bytes) to write.
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Output

Data type
Range
Unit
Default

SlaveAddress  Pescrption

Value

Done

Error

ErrorlD

Data type
Range
Unit
Default

Description

Data type
Range
Unit
Default

Description

Data type
Unit

Description

Data type
Unit

Description

Data type
Unit

SINT
1-4
n/a

The EtherCAT address of the slave from which data
will be written to.

The first node usually has the value '1001". The
second node usually has the value '1002'.

Alternately, you can use the members of the EtherCAT
structure to specify a drive's address when you create

the variable.
|EtherE.-‘-‘-.T..f3.KD_‘I v X
=G EtherCaT -
T B
Tt
1=} Coupler_3 h
Wariables: (all |
INT
n/a

The value to write to the object directory variable.

DINT
[-2147483648, 2147483648]
n/a

Indicates whether the SDO call has completed without error.

BOOL
n/a

Indicates whether the SDO call has completed with error:

BOOL
n/a

The SDO call error result, if Error is TRUE
(see "Table 2-2: List of EtherCAT Error Codes " on page 331)

Upon success, Error is set to zero.
DINT
n/a
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Related Functions
ECATReadSDO

Example
Structured Text

(* Write 58.000 to PL.KP of first AKD Drive on EtherCAT network *)

Inst ECATWriteSdo( TRUE, 16#3542, 0, 4, 1001, 58000 );

Ladder Diagram

—wsdo]
ECATWTiteSdo
sdodone
Execute Dane { |
sdoerrb
1645450 Index Error O I
3 Subindesx ErrarlD sdoarrl A

Size

Axis1 _ECAT Address Slavelddres

Y Y Y Y Y

mode Walue

2.1.3 EtherCAT Library - Debug

The following function blocks support advanced functionality typically used for
diagnostic support.

Most information available in these function blocks is also available in a ML and MC
function block.

2.1.3.1 N3 ECATReadData (Function)

This is a low level function and it should only be used carefully by advanced
users.

Description

This function allows a direct access to the memory image of the EtherCAT frame
which is sent or received when you need to debug your application. You access the
EtherCAT image element by giving the offset in the image and the size of the
element.

If you have a device other than the drive, ECATReadData is used for more than just
debug. It is used to get the status of the module (e.g. Stepper I/O slice).
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Arguments
Input
Offs et Description
Data type
Range
Unit
Default
N byteS Description
Data type
Range
Unit
Default
Direction  Peserietion
Data type
Range
Unit
Default
Output
Value Description
Data type

Unit

Related Functions
ECATGetObjVal

Example

Structured Text

// Read 4 bytes starting at offset

Position := ECATReadData (26, 4,

2.1.3.2 B ECATWriteData (Function)

Offset from the beginning of the frame

UINT

0-size of frame
(maximum size of an Ethernet frame is 1500)

n/a

Number of bytes to read
SINT

1, 2or 4

bytes

Direction of the frame (true = output image, false = input
image).

BOOL

0, 1

n/a

Value of the EtherCAT frame

DINT
n/a

of the output image

This is a low level function and it should only be used carefully by advanced

users.

Description

Modify the EtherCAT process image by directly writing values in it.

If you have a device other than the drive, ECATWriteData is used for more than just
debug. It is used to set the status of the module (e.g. Stepper /O slice) in the case
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your project is based on an external XML file because it contains unsupported
EtherCAT Device.

Arguments
Input
Offset Description Byte offset from the beginning of the process image where
data is to be written
Data type UINT
Range 0 - 1500
Unit n/a
Default —
betes Description Number of bytes to write
Data type SINT
Range 1, 2or4
Unit bytes
Default —
Value Description Value to be written in the image. Only the number of bytes
specified by Nbytes is copied.
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default —
Output
Default Description True if data was written
(Q)
Data type BOOL
Unit n/a

Related Functions

ECATReadData

2.1.3.3 MB ECATGetObjVal (Function)

This is a low level function and it should only be used carefully by advanced
users.

Description
This function is specific to the drive and normally only used for advanced debugging
because KAS provides standard FBs to access the same data (e.g. MC_ReadActVel).

This function is used to observe the actual values (unscaled 1 ) that are transferred
between the control and the drive via the PDO’s (TxPDO and RxPDO). The current
value of a named object in an EtherCAT drive is directly retrieved from the memory
image of the actual EtherCAT frame which is sent or received by the KAS Run Time.

TUnscaled means that data get back from a drive are in feedback units. As opposed to PLCopen FBs where
the drive values are converted to User Units.
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So you have to specify the EtherCAT address of the drive, and a string which is the
name of the PDO object.

Arguments
Input
Address  Description EtherCAT address of the drive from which to get information
Data type DINT
Range [0, 65535]
Unit n/a
Default —

Object Description Name of the parameter you want to get. The parameters that
you can select depend on the PDO (see list here) that you
are using, and they have to match with the names in the
device description file (XML) of the drive.

Data type STRING
Range See list of names
Unit n/a
Default —
Output
Value Description Return the value of any of the available objects in a drive.

If the specified object is not used, a value of -1 is returned.

-1 can also be a valid value returned for some requested

PDOs.
Keep in mind that this FB is primarily for debug purposes.
Data type DINT
Unit n/a
Related Functions
ECATReadData
Example
Structured Text
Position := ECATGetObjVval (1001, 'Position actual value');

2.1.4 EtherCAT Library - Status

The following function blocks support advanced functionality typically used for
diagnostic support.

Most information available in these function blocks is also available in ML and MC
function blocks.

2.1.4.1 N3 ECATGetStatus (Function)

Description
Return the status word of the designated drive (SDO 0x6041).
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The status machine for the status word corresponds to the CANopen status machine.

The Function Block receives the status word through the cyclic EtherCAT PDO
communications. The status word is captured in every instance of fixed PDO

mapping.
Arguments
Input
Address Description EtherCAT address of the drive
Data type DINT
Range [0, 65535]
Unit n/a
Default —
Output
Status Description Status word of the drive as defined in the EtherCAT profile

for the S300/S400/S600/S700. Compatible with CiA 402
definition of status word (CANopen object 0x6041).

Data type UINT

Unit n/a
Related Functions
ECATSetControl
Example
Structured Text
(KK R KR KR K K KR KK K K KR KK K K KR KK K K KR KK K K KR K KR K K K )
(* read EtherCAT axis status (Bit3: Fault, Bit7: Warning) *)
(x*A*x*A***A***A***A***A**AA**Ak*‘kAk**A***A'kw*A*x*A*x*A*x)
ECATStatus := ECATGetStatus (AxisAddress); //Read the ECAT Status
Word (SDO 6041) of the Axis

IF AxisAddress > 1000 THEN

(%K KKK Sk Kk K K K K kK Kk K K K K K R K kK K K R K K K R Kk K K K K R K kR K kK Kk K k)

(* timer to read cyclically SDOs *)

(% % ok ok K ok ok ok K ok ok ok K ok ok K ok K ok ok K ok ok K ok K ok ok K ok K ok ok K ok ok ok ok K kR Kk ok ok Kk K Kk K k)

2.1.4.2 N3 ECATSetControl (Function)

Description
Manipulate the state of a drive by setting its control word (SDO 0x6040).
The status machine for the control word corresponds to the CANopen status machine.

The Function Block transmits the control word through the cyclic EtherCAT PDO
communications. The control word is captured in every instance of fixed PDO

mapping.
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Arguments
Input
AddreSS Description
Data type
Range
Unit
Default
Control Description
Data type
Range
Unit
Default
Output
Default
(Q

Related Functions
ECATGetStatus

EtherCAT address of the drive
DINT
[0, 65535]

n/a

Control word of the drive as defined in the EtherCAT profile
for the S300/S400/S600/S700. Compatible with CiA 402
definition of control word (CANopen object 0x6040).

UINT

n/a

Description Returns true when function
successfully executes (i.e. if the
control word was successfully set)

Data type BOOL

Unit n/a

Kollmorgen™ | May 2012 348




This page intentionally left blank.

Kollmorgen™ | May 2012




KAS Reference Manual - Motion Library | 3 System Library

3 System Library
351

3.1 PrintMessage (Function).

Generate an output message in the log windows.

PrintMessage
GetCtrlErrors Get a list of the active errors and alarms on the controller.
ClearCtriErrors |Clears the list of active errors and alarms on the controller.

Table 3-1: List of System FB
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3.1 PrintMessage (Function)

3.1.1 Description

The PrintMessage block is used to generate a log message with any wanted strings
in the log message window.

3.1.1.1 About the Source

PrintMessage use the PLC message type. So, to display all messages generated by
PrintMessage, go to the log configuration and select the DEBUG level for the PLC
source.

3.1.1.2 About the Level

The message could be sent with a logging level from 0 to 4 that qualifies its
importance. The highest level, 4, logs critical messages (available levels are: debug,
informational, warning, error and Critical).

Keep in mind that only Error and Critical messages a generated by default. If you
want to force the system to generate every message level, go into the log
configuration and change the settings to the desired level.

Enabling all messages could slow down the execution of the application. To avoid
locking up communications between the IDE and Run Time, you must never
include a print statement in your program that prints to the log every update cycle.
Have a look at the configuration settings for more details about it.

3.1.2 Arguments

3.1.2.1 Input

Level Description Level of the logged message. In other words, the importance

of it. Keep in mind that not all messages are displayed in the
log windows by default. Only Error and Critical messages a
displayed. So, in order to show lower level, it is needed to
change the log settings. PrintMessage logs PLC messages.

Data type DINT

Range [0, 4]
Defines are: LEVEL_DEBUG, LEVEL_INFO, LEVEL_
WARNING, LEVEL_ERROR, LEVEL_CRITICAL

Unit n/a
Default —
Message Description Content of the message. A string of 255 characters
maximum.
Data type String
Range 1 to 255 characters
Unit n/a
Default —
3.1.2.2 Output
Default Description Returns true when function
successfully executes
(Q
Data type BOOL
Unit n/a
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3.1.3 Usage

PrintMessage ( LEVEL DEBUG, 'Message string to be logged' );

3.1.4 Example

3.1.4.1 Structured Text

// It's possible to create a temporary variable with the message.

MESSAGE := CONCAT ( , ANY_TO_STRING (MachineState),
, ANY TO_ STRING (MachineSpeed) );

// Then print the message to the log window
PrintMessage ( LEVEL_INFO, MESSAGE );
PrintMessage ( LEVEL_ WARNING, MESSAGE );

PrintMessage ( LEVEL ERROR, MESSAGE );

// Or to create the string directly in the function call:

PrintMessage( LEVEL_CRITICAL, CONCAT ( , ANY TO_
STRING (MachineState), ;, ANY_TO_STRING (MachineSpeed)
) )i

3.1.4.2 Function Block Diagram
. EEEEreelll——

=

PrintMezzage

concat J—
0 a—;—j_f_
any_to_string S I

s

any_to_string

L .l
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Global Support Contacts

Danaher Motion Assistance Center

Phone: 1-540-633-3400
Fax: 1-540-639-4162
Email: contactus@danahermotion.com

Danaher Motion
203A West Rock Road
Radford, VA 24141 USA

Europe Product Support

France

e Linear Units

e Ball- & Leadscrews

e Actuators

e Gearheads

e Rails & Components

e Servo Motors & Direct Drives

e Servo Drives & High Frequency Inverters
e Machine & Motion Controls

Tel.: +33 (0)243 5003-30
Fax: +33 (0)243 5003-39
Email: sales.france@tollo.com

Germany

e Gearheads

e Servo Motors & Direct Drives

e Servo Drives & High Frequency Inverters
¢ Machine & Motion Controls

Tel.: +49 (0)2102 9394-0
Fax: +49 (0)2102 - 9394-3155
Email: technik@kollmorgen.com

e Ball- & Leadscrews
e Linear Units

e Actuators

e Rails & Components

Tel.: +49 (0)70 22 504-0
Fax: +49 (0)70 22 54-168
Email: sales.wolfschlugen@danahermotion.com

Italy

e Ball- & Leadscrews
e Linear Units
e Actuators
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e Rails & Components

e Servo Motors & Direct Drives

e Servo Drives & High Frequency Inverters
¢ Machine & Motion Controls

Tel.: +39 0362 5942-60
Fax: +39 0362 5942-63
Email: info@danahermotion.it

Sweden

e Ball- & Leadscrews

e Linear Units

e Actuators

e Gearheads

e Rails & Components

e Servo Motors & Direct Drives

e Servo Drives & High Frequency Inverters
¢ Machine & Motion Controls

Tel.: +46 (0)44 24 67-00
Fax: +46 (0)44 24 40-85
Email: helpdesk.kid@danahermotion.com

Switzerland

e Servo Motors & Direct Drives
e Servo Drives & High Frequency Inverters
e Machine & Motion Controls

Tel. : +41 (0)21 6313333
Fax: +41 (0)21 6360509
Email: info@danaher-motion.ch

o Miniature Motors

Tel.: +41 (0)32 9256-111
Fax: +41 (0)32 9256-596
Email: info@portescap.com

United Kingdom / Ireland

e Ball- & Leadscrews

e Linear Units

e Actuators

e Gearheads

e Rails & Components

e Servo Motors & Direct Drives

e Servo Drives & High Frequency Inverters
e Machine & Motion Controls

Tel.: +44 (0)1525 243-243
Fax: +44 (0)1525 243-244
Email: sales.uk@danahermotion.com
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