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2 Motion Library

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

Libraries E x
Function Blocks | Controls | Properties |

MName Description
(Al
(Project)
Fieldbus
Kellmorgen UDFBs
Motion/Common
Mation/PLCopen
Mation/Pipe Network
PLC Advanced
PLC Standard
Systemn

Project Explorer | Dictionary | Libraries |

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

2.1 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:

Function Description

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

@ IMPORTANT

Pipe Network code is generated automatically by the compiler, you should not try to modify it.

2.1.1 Motion Library - Pipe Network

Description Return type
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

2.1 1 1 MLPIpeAct P||:|E' Metwark ."l.l"'

2.1.1.1.1 Description
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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.

=

VA

HMASTER:

MASTER EARL
\ Pipe 1

ARIS1

GEARZ ARISE

Pipe 2
Figure 1-1: MLPipeAct

NOTE

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.

2.1.1.1.2 Arguments

2.1.1.1.2.1 Input
PipelD Description

ID number of a created Pipe object
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.1.1.2.2 Output
Default (.Q) Description  peturns TRUE if the Pipe is activated

Data type BOOL

Unit N/A

2.1.1.1.2.3 Return Type
BOOL

2.1.1.1.3 Related Functions
MLPipeDeact

MLCNVConnect
PipeNetwork(MLPN_ACTIVATE)
MLPipeAddBlock

2.1.1.1.4 Example
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2.1.1.1.4.1 Structured Text

//Activate a Pipe

MLPipeAct ( PipeAXIS1l );

2.1.1.1.4.2 Ladder Diagram

MLPipeAct
En oF—O—

PipedXS1  HPipelD

2.1.1.1.4.3 Function Block Diagram

MLPipeAct ‘Done

Pipe&XIS1  —PipeiD Q—'Q—|

2.1.1.2.1 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);

~

4

HMASTER:

MASTER

ARIS1

GEARZ ARISE

Pipe 2
Figure 1-2: MLPipeAddBlock

NOTE

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.

2.1.1.2.2 Arguments
2.1.1.2.2.1 Input
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PipelD Description  1p number of a created Pipe
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
BlockID Description  1p nymper of a created Pipe object to add to the selected
Pipe
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —
2.1.1.2.2.2 Output
Default (.Q) Description  Retyurns TRUE if the Pipe Block is added to the Pipe
Data type BOOL
Unit N/A
2.1.1.2.2.3 Return Type
BOOL
2.1.1.2.3 Related Functions
PipeNetwork(MLPN_CREATE_OBJECTS)
MLPipeAct
MLPipeCreate
MLPipeDeact
2.1.1.2.4 Example
2.1.1.2.4.1 Structured Text
//Add a block to a pipe
MLPipeAddBlock ( PipeAXIS1l, MyGear );

2.1.1.2.4.2 Ladder Diagram

WLFipeAddBlock
En oF—O—

PipeAXISt  >HPipelD

MASTER  HBlocklD
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2.1.1.2.4.3 Function Block Diagram

MLPipeAddBlock |  Done
PipedXIS1 [ —[FipelD a—CH
MASTER  |—[BlockiD

2.1.1.3.1 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.

NOTE

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).

2.1.1.3.2 Arguments
2.1.1.3.2.1 Input

Name Description  pegired name for the newly created Pipe
Data type String
Range _
Unit N/A
Default —

2.1.1.3.2.2 Output
ID Description

Assigned ID number of the created Pipe

Data type DINT

Default

2.1.1.3.3 Related Functions
PipeNetwork(MLPN_CREATE_OBJECTS)
MLPipeAddBlock

MLPipeAct

MLPipeDeact

2.1.1.3.4 Example
2.1.1.3.4.1 Structured Text

//Create a new pipe

PipeAXIS1 := MLPipeCreate( 'PipeAXIS1l' );
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2.1.1.3.4.2 Ladder Diagram

MLFipeCreate
En oK —C—
PipeAXS1 HMame DF  PipeAXst

2.1.1.3.4.3 Function Block Diagram

MLPipeCreate

'Pipedx]=T [—Name ID—| Pipedxl=1

2.1.1.4 MLPipeDeact [Fipe Netwark o

2.1.1.4.1 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.

/ i,

ARIS1

MASTER cARL
\ Pipe 1

GEARZ ARISE

Pipe 2
Figure 1-3: MLPipeDeact

NOTE

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.

2.1.1.4.2 Arguments

2.1.1.4.2.1 Input
PipeID Description

ID number of a created Pipe object
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default
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2.1.1.4.2.2 Output

Default (.Q) Description  petyurns TRUE if the Pipe is deactivated
Data type BOOL

Unit N/A

2.1.1.4.2.3 Return Type
BOOL

2.1.1.4.3 Related Functions
MLPipeAct

MLCNVDisconnect
PipeNetwork(MLPN_DEACTIVATE)
MLPipeAddBlock

2.1.1.4.4 Example
2.1.1.4.4.1 Structured Text

//Deactivate a Pipe

MLPipeDeact ( PipeAXIS1 );

2.1.1.4.4.2 Ladder Diagram

MLPipeDeact
En o——C—

PipesXS1  HPipelD

2.1.1.4.4.3 Function Block Diagram

MLPipeDeact ‘Done

Pipessds!  |—PipelD Q—’Q—{

2.1.2 iMotion Library - Block

Name Description Return type
MLBIkCreate Creates a new Pipe Block object None
MLBIkIsReady Checks if a Pipe Block currently has a function ~ BOOL
running
MLBIkReadModPos  Gets the value of the period of a block in user None
units

MLBIkReadOutVal Gets the output value of a selected Pipe Block None

MLBIkWriteModPos  Sets the value of the period of a block in user BOOL
units

2.121 MLBIkCreate PIF'E Netl.vclrk_v."'
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2.1.2.1.1 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.

NOTE

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).

* TIP

This function should be called after MLMotionInit is called and before MLMotionStart is called.

2.1.2.1.2 Arguments

2.1.2.1.2.1 Input
Name Description  pegired name for the newly created Pipe Block
Datatype  string
Range _
Unit N/A
Default _
Type Description 1y of Pipe Block to create (ex. MASTER, GEAR, PHASER,
etc.)
Data type String
Range _
Unit N/A
Default —
2.1.2.1.2.2 Output
ID Description  assigned ID number of the created Block
Data type DINT
Unit N/A
Default _

2.1.2.1.3 Related Functions
PipeNetwork(MLPN_CREATE_OBJECTS)

MLAXisInit
2.1.2.1.4 Example

2.1.2.1.4.1 Structured Text

//Create a new

MyGear := MLBlkCreate (

GEAR Pipe Block named “MyGear”
'MyGear',

'GEAR' );
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2.1.2.1.4.2 Ladder Diagram

MLEIkCreate
En Ok F——C—
My Gear “HMarme (] =2 Wy Gear

GEAR' “HType

2.1.2.1.4.3 Function Block Diagram

MLEIkCreate
Wy Gear' —{ame 10
'GEAR Type

2.1.2.2 MLBIkReadOutVal |pipe Metwork

2.1.2.2.1 Description
Get the output value a selected Pipe Block.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.2.2.2 Arguments

2.1.2.2.2.1 Input
ID Description

ID number of a created Pipe Block
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.2.2.2.2 Output
Value Description  cyrrent output value of the selected Pipe Block

Data type LREAL

Unit N/A
Default

2.1.2.2.3 Related Functions
MLBIkReadModPos
MLBIkCreate

2.1.2.2.4 Example
2.1.2.2.4.1 Structured Text
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//Save the output of a Gear Pipe Block

BlockOutput := MLBlkReadOutVal ( PipeNetwork.MyGear );

2.1.2.2.4.2 Ladder Diagram

MLElkReadOutVal

En oK f———O—H

PipeMetwork MyGear >0 Value BlockOutput
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2.1.2.2.4.3 Function Block Diagram
" [ MIBlkReadOutVal |
|P@pel\_let\a_\rurk_.MyGear I_—ID_ . _\fa_llue_—! E_iluc_kOL_Jtpu_t |

2.1.2.3.1 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/-

A d

Figure 1-4: MLBIkReadModPos
2.1.2.3.2 Arguments

2.1.2.3.2.1 Input
ID Description

ID number of a created Pipe Block
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default —

2.1.2.3.2.2 Output

"ModuloPosition Description

Current Period Value for selected Pipe Block
Data type LREAL

Unit User unit

Default

2.1.2.3.3 Related Functions
MLBIkWriteModPos
MLBIkCreate
MLBIkReadOutVal

2.1.2.3.4 Example
2.1.2.3.4.1 Structured Text

//Return and save the Period of a Pipe Block

GearPeriod := MLBlkReadModPos ( PipeNetwork.MyGear );
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2.1.2.3.4.2 Ladder Diagram

MLElkReadModPos

En QK

PipeMetwork MyGear >0 ModuloFosition|-

2.1.2.3.4.3 Function Block Diagram

MLElkReadModPos

GearPeriod

| Piperetwark. MyGear I—ID MDduIDF’DSitiDn—| GearPeriod

2.1.2.4.1 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.

NOTE

Same return value as the .Q output of a

NOTE

This function or function block returns c
more information.

2.1.2.4.2 Arguments
2.1.2.4.2.1 Input

specific function itself.

ached data. See Programming a Dual Core Controller for

ID Description
Data type
Range
Unit
Default

ID number of a created Pipe Block
DINT

[-2147483648, 2147483648]

N/A

2.1.2.4.2.2 Output

Default (.Q) Description

Data type
Unit

Returns TRUE if no function of a specified Pipe Block is
running.

BOOL
N/A

2.1.2.4.2.3 Return Type
BOOL

2.1.2.4.3 Related Functions
MLBIkReadOutVal
MLBIkReadModPos
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2.1.2.4.4 Example
2.1.2.4.4.1 Structured Text

//Check if the MST Pipe Block named “MASTER” has a function running
IsReady := MLBlkIsReady( PipeNetwork.MASTER ) ;

2.1.2.4.4.2 lLadder Diagram

MLEIkIsReady

En o——C—
D

PipeMetwork MASTER -

2.1.2.4.4.3 Function Block Diagram

MLBIKsReady |  Done
[PipeNetwork MASTER F—D  a—(_H

2.1.2.5.1 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.

300 MODULO_POSITION
| ‘r/—

A d

Figure 1-5: MLBIkReadModPos
2.1.2.5.2 Arguments

2.1.2.5.2.1 Input
ID Description

ID number of a created Pipe Block

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default —
ModuloPosition Description  pesired new Period Value for selected Pipe Block

Data type LREAL

Range

Unit User unit

Default

2.1.25.2.2 Output
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Default (.Q) Description  petyrns TRUE if the function block executes

Data type BOOL

Unit N/A

2.1.2.5.2.3 Return Type
BOOL

2.1.2.5.3 Related Functions
MLBIkReadModPos
MLBIkCreate
MLBIkReadOutVal
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2.1.2.5.4 Example
2.1.2.5.4.1 Structured Text

//Set the Period of a Pipe Block to 300

MLBlkWriteModPos ( PipeNetwork.MyGear, 300 );

2.1.2.5.4.2 Ladder Diagram

MLElkWriteModPos

En Q I

PipeMetwork MyGear  >-ID

300 >ModuloPasition

2.1.2.5.4.3 Function Block Diagram

MLELlkVriteModPos Done

| PipeMetwork MyGear —D Q;Q—i

| 300 hoduloPosition

2.1.3 idMotion Library - Adder

Name Description Return type

MLAddInit Initializes an Adder Pipe Block with user-defined BOOL
settings

MLAddReadOff1 Returns the offset value of the first entry of an None
Adder block

MLAddReadOff2 Returns the offset value of the second entry of an None
Adder block

MLAddReadRatio1 Returns the ratio value of the first entry of an None
Adder block

MLAddReadRatio2 Returns the ratio value of the second entry of an None
Adder block

MLAddWriteInput  Sets the source of an input of an adder Pipe Block BOOL

MLAddWriteOff1 Sets the offset value of the first entry of the BOOL
Adder block

MLAddWriteOff2 Sets the offset value of the second entry of the BOOL
Adder block

MLAddWriteRat1 Sets the ratio value of the first entry of the Adder BOOL
block

MLAddWriteRat2  Sets the ratio value of the second entry of the BOOL
Adder block

2.1.3.1 MLAddInit |pipe Metwaork

2.1.3.1.1 Description

Kollmorgen | kdn.kollmorgen.com | June 2021




KAS Reference Manual - Motion Library | 2 Motion Library

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 MLAddWriteInput function block or graphically using the

Pipe Network.

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

y/)

HMASTER:

MASTER

Input

Figure 1-6: MLAddInit

NOTE

ARIS1

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.

2.1.3.1.2 Arguments

2.1.3.1.2.1 Input

BlockID Description  1p 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  gets 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
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Range _
Unit N/A
Default _
Offset2 Description  gats the Offset value of the second entry of an Adder
object

Data type LREAL
Range _
Unit N/A
Default —

2.1.3.1.2.2 Output

Default (.Q) Description  petyurns TRUE if the Adder Pipe Block is initialized.
Data type BOOL
Unit N/A

2.1.3.1.2.3 Return Type
BOOL

2.1.3.1.3 Related Functions
MLBIkCreate
MLAddWriteInput
MLAddReadOff1
MLAddReadRatio1

2.1.3.1.4 Example
2.1.3.1.4.1 Structured Text

//Create and Initiate a Trigger object
MyAdder := MLBlkCreate( 'MyAdder', 'ADDER' );
MLAddInit ( MyAdder, 1.0, 0.0, 1.0, 0.0 );

2.1.3.1.4.2 Ladder Diagram
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MLAddInit
En oF———O—

My Adder BlockD

1 Fatiol

>_

>_
] “HOffset
1 “Ratio?
] HOffset?

2.1.3.1.4.3 Function Block Diagram

MLAddInit ‘Done
MyAdder [ BlockiD a—H
1 [ {Ratio? '
0 Offset]
1 RatinZ
0 Offset?

2.1.3.2 MLAddReadOff1 [pipe Metwork

2.1.3.2.1 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
y/!

HMASTER:

MASTER

ARIS1

Inputz ADDER

Figure 1-7: MLAddReadOff1

2.1.3.2.2 Arguments
2.1.3.2.2.1 Input

BlockID Description  1p number of an initiated Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _

2.1.3.2.2.2 Output
Offset Description  peturns the offset value of the first entry of an Adder
object

Kollmorgen | kdn.kollmorgen.com | June 2021




KAS Reference Manual - Motion Library | 2 Motion Library

Data type LREAL

Unit N/A

2.1.3.2.3 Related Functions
MLAddWriteOff1
MLAddReadOff2
MLAddReadRatio1
MLAddWriteRat1

2.1.3.2.4 Example
2.1.3.2.4.1 Structured Text

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

AdderOffset := MLAddReadOffl ( PipeNetwork.MyAdder );

2.1.3.2.4.2 Ladder Diagram

MLAddReadOff1

En oK f———(O—

PipeNetwork MyAdder > BlockiD Offset — AdderOffset

2.1.3.2.4.3 Function Block Diagram
. MLAddReadOf £1 '

[ FipeMetwork MyAdder —BlockiD Offsef—]  AdderOffset

2.1.3.3.1 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

y/\

HMASTER:

MASTER

CORY
vl ARIS1

Inputz ADDER

Figure 1-8: MLAddReadOff2
2.1.3.3.2 Arguments
2.1.3.3.2.1 Input
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BlockID Description  1p number of an initiated Adder object
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.3.3.2.2 Output
Offset Description  peturns the offset value of the second entry of an Adder
object

Data type LREAL

Unit N/A

2.1.3.3.3 Related Functions
MLAddWriteOff2
MLAddReadOff1
MLAddReadRatio2
MLAddWriteRat2

2.1.3.3.4 Example
2.1.3.3.4.1 Structured Text

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

AdderOffset := MLAddReadOff2 ( PipeNetwork.MyAdder );

2.1.3.3.4.2 Ladder Diagram

| HLAddReadOf£2
En oK f———(O—
‘PipeNetwork.MyAdder “BlockD Offset — AdderOffset

2.1.3.3.4.3 Function Block Diagram

MLaddReadOf£2

[ PipeNetwark MyAdder F—BlockiD Offsel—] _ AdderOffset

2.1.3.4 MLAddReadRatio1 [Fipe Netwark o

2.1.3.4.1 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
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HMASTER:

MASTER,

ARIS1

Inputz ADDER

Figure 1-9: MLAddReadRatio1

2.1.3.4.2 Arguments
2.1.3.4.2.1 Input
BlockID Description  1p numbper of an initiated Adder object
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.3.4.2.2 Output
Ratio Description  Retyrns the Ratio value of the first entry of an Adder
object

Data type LREAL

Unit N/A

2.1.3.4.3 Related Functions
MLAddWriteRat1
MLAddReadRatio2
MLAddReadOff1
MLAddReadOff2

2.1.3.4.4 Example
2.1.3.4.4.1 Structured Text

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

AdderRatio := MLAddReadRatiol ( PipeNetwork.MyAdder );
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2.1.3.4.4.2 Ladder Diagram

| HLAddReadRatiol
En oK f———(O—
‘PipeNetwork.MyAdder “BlockD Ratio — AdderRatio

2.1.3.4.4.3 Function Block Diagram

HLAddReadRatiol

[ PipeMetwark MyAdder F—ElockiD Rati—{  AdderRatio

2.1.3.5.1 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
y/\

HMASTER:

MASTER

ARIS1

Inputz ADDER

Figure 1-10: MLAddReadRatio2

2.1.3.5.2 Arguments

2.1.3.5.2.1 Input

BlockID Description  1p number of an initiated Adder object
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.3.5.2.2 Output
Ratio Description  Retyrns the Ratio value of the second entry of an Adder

object
Data type LREAL

Unit N/A

2.1.3.5.3 Related Functions
MLAddWriteRat2
MLAddReadRatio1
MLAddReadOff1
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MLAddReadOff2
2.1.3.5.4 Example
2.1.3.5.4.1 Structured Text

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

AdderRatio := MLAddReadRatio2 ( PipeNetwork.MyAdder );
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2.1.3.5.4.2 Ladder Diagram

| HLAddReadRatioZ?
En oK f———(O—
‘PipeNetwork.MyAdder “BlockD Ratio = AdderRatio

2.1.3.5.4.3 Function Block Diagram

MLAddReadRatioZ

[ PipeMetwark MyAdder F—ElockiD Ratio—{ _ AdderRatio

2.1.3.6.1 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

4
e
Inputz ADDER
Figure 1-11: MLAddWritelnput
NOTE

Adder objects are normally created in the Pipe Network using the graphical engine. Then you do
not have to add MLAddWriteInput 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.

2.1.3.6.2 Arguments
2.1.3.6.2.1 Input

BlockID Description  1p nymper of an initiated Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
InputID Description  seject first or second input to the Adder object
Data type DINT
Range [1, 2]
Unit N/A
Default _
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InputBlockID

Description

Data type
Range
Unit
Default

ID number of an initiated Pipe Block which is an input to
the Adder object

DINT
[-2147483648, 2147483648]
N/A
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2.1.3.6.2.2 Output

Default (.Q) Description  petyurns TRUE if the input to the Adder object is set
Data type BOOL

Unit N/A

2.1.3.6.2.3 Return Type
BOOL

2.1.3.6.3 Related Functions
MLBIkCreate

MLAddInit

MLAddReadOff1
MLAddReadRatio1

2.1.3.6.4 Example
2.1.3.6.4.1 Structured Text

//Set the first input of an Adder pipeblock to be connected to the output
of GEAR1 pipeblock
MLAddWriteInput ( PipeNetwork.ADDER, 1, PipeNetwork.GEAR1 );

2.1.3.6.4.2 Ladder Diagram

MLAddVritelnput
En o0
MyAdder >HBlockD
1 “HlnputlD
MyGear “HinputBlock

2.1.3.6.4.3 Function Block Diagram

MLAddWritelnput Done
PipeNetwork ADDER BlockiD ap—(
1 —AInputiD
PipeNetwork. GEAR1 —aInputBlockiD

2.1.3.7 MLAddWriteOff1 Pipe Metwork

2.1.3.7.1 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

HMASTER:

MASTER,

ARIS1

Inputz ADDER

Figure 1-12: MLAddWriteOff1
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Changes made to the Offset of an Adder block are executed immediately and can cause an axis

position to jump.

2.1.3.7.2 Arguments

2.1.3.7.2.1 Input
BlockID Description  1p nymper of an initiated Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —
Offset Description  pegired new value for the Adder Object's Offset1
Data type | RpaL
Range _
Unit N/A
Default _
2.1.3.7.2.2 Output
Default (.Q) Description  Retyrns TRUE if the Offset value for input one is set
Data type BOOL
Unit N/A

2.1.3.7.2.3 Return Type
BOOL

2.1.3.7.3 Related Functions
MLAddReadOff1
MLAddWriteOff2
MLAddReadRatio1
MLAddWriteRat1

2.1.3.7.4 Example
2.1.3.7.4.1 Structured Text

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

10

MLAddWriteOffl ( PipeNetwork.MyAdder, 10 );

2.1.3.7.4.2 Ladder Diagram
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MLAddWriteOffl

En o0

PipeMetwork MyAdder > BlockiD

10 SHOffset

2.1.3.7.4.3 Function Block Diagram

MLAddWriteOf f1 :DDne'
PipeMNetwark MyAdder —BlockiD Q_Q_i
1 —Offset

2.1.3.8 MLAddWriteOff2 [Fine Netwark o

2.1.3.8.1 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

4
RIS
Inputz ADDER.
Figure 1-13: MLAddWriteOff2
@ IMPORTANT

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

2.1.3.8.2 Arguments
2.1.3.8.2.1 Input

BlockID Description  1p number of an initiated Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Offset Description  pesired new value for the Adder Object's Offset2
Data type | ppaAL
Range _
Unit N/A
Default _

2.1.3.8.2.2 Output
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Default (.Q) Description  petyrns TRUE if the Offset value for input two is set

Data type BOOL

Unit N/A

2.1.3.8.2.3 Return Type
BOOL

2.1.3.8.3 Related Functions
MLAddReadOff2
MLAddWriteOff1
MLAddReadRatio2
MLAddWriteRat2

2.1.3.8.4 Example
2.1.3.8.4.1 Structured Text

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

MLAddWriteOff2 ( PipeNetwork.MyAdder, 10 );

2.1.3.8.4.2 Ladder Diagram

MLAddWriteOff2

En o—O—

PipeMetwork MyAdder > BlockiD

10 SHOffset

2.1.3.8.4.3 Function Block Diagram

HLAddWritelf £2 :DDne '
PipeMNetwork MyAdder —BlockiD Q_O_i
10 | offset

2.1.3.9.1 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
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y/\

HMASTER:

MASTER

Input

Figure 1-14: MLAddWriteRat1

@ IMPORTANT

ARIS1

ADDER

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

position to jump.

2.1.3.9.2 Arguments

2.1.3.9.2.1 Input
BlockID Description  1p nymper of an initiated Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Ratio Description  pegired new value for the Adder Object's Ratio1
Data type LREAL
Range _
Unit N/A
Default _
2.1.3.9.2.2 Output
Default (.Q) Description  petyurns TRUE if the Ratio value for input one is set
Data type BOOL
Unit N/A

2.1.3.9.2.3 Return Type
BOOL

2.1.3.9.3 Related Functions

MLAddReadRatio1
MLAddWriteRat2
MLAddReadOff1
MLAddWriteOff1

2.1.3.9.4 Example

2.1.3.9.4.1 Structured Text
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//Change the ratio value of first entry to the Adder block to 2
MLAddWriteRatl ( PipeNetwork.MyAdder, 2 );

2.1.3.9.4.2 Ladder Diagram

MLAddWriteRatl

En oF—CO—

PipeMetwork MyAdder > BlockiD

2 “Ratio

2.1.3.9.4.3 Function Block Diagram

MLAddWriteRatl ‘Done
PipeMetwork MyAdder —ElockiD o— )—1
2 —Fatia

2.1.3.10 MLAddWriteRat2 [Fioe Netwark o

2.1.3.10.1 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

4
e
Inputz ADDER
Figure 1-15: MLAddWriteRat2\
@ IMPORTANT

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

2.1.3.10.2 Arguments
2.1.3.10.2.1 Input

BlockID Description  1p number of an initiated Adder object
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Ratio Description  pegired new value for the Adder Object's Ratio2
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Data type LREAL
Range _
Unit N/A
Default —
2.1.3.10.2.2 Output
Default (.Q) Description  petyurns TRUE if the Ratio value for input two is set
Data type BOOL
Unit N/A

2.1.3.10.2.3 Return Type
BOOL

2.1.3.10.3 Related Functions
MLAddReadRatio2
MLAddWriteRat1
MLAddReadOff2
MLAddWriteOff2

2.1.3.10.4 Example
2.1.3.10.4.1 Structured Text

//Change the ratio value of second entry to the Adder block to 2
MLAddWriteRat2 ( PipeNetwork.MyAdder, 2 );

2.1.3.10.4.2 Ladder Diagram

MLAddWriteRat?2

En o0

PipeMetwork MyAdder > BlockiD

2 “Ratio

2.1.3.10.4.3 Function Block Diagram

MLAddWriteRat2 :Dune '
PipeMetwork MyAdder —ElackiD Q_Q_i
2 —{Fatio

2.1.4 Motion Library - Axis
* TIP

For an Axis function example, see "Usage Example of Axis Functions" on page 115
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Function sorted by types:

Motion Control

Power Stage

Inquiry Functions

Position setting

MLAXxisPower MLAXxisAbs MLAxisGenPos MLAXxisWritePos
MLAxisPowerDOff MLAxisAdd MLAXxisPipePos MLAxisReAlign
MLAxisMoveVel MLAxisCmdPos
MLAXxisRel MLAxisReadActPos
MLAXxisStop MLAxisFBackPos
MLAXxisStatus
MLAxisReadGenStatus
MLAxisGenIsRdy
MLAXxisTimeStamp
MLAxisDriveNumber

Functions sorted in alphabetical order:

Name
MLAXisAbs
MLAxisAdd

MLAxisAddress
MLAxisAddTq
MLAXxisCfgFastIn
MLAxisCmdPos

MLAXxisDriveNumber
MLAXxisFBackPos

MLAXxisGenEN
MLAxisGenIsEN

MLAxisGenIsRdy
MLAxisGenPos
MLAxisGenReadAcc

MLAxisGenReadDec

MLAxisGenReadSpd
MLAXxisGenWriteAcc

MLAxisGenWriteDec

MLAxisGenWriteSpd
MLAXisInit
MLAXxisIsCnctd

Description
Performs a move to an absolute position

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

Returns the motion bus address of the axis
Sets additive torque

Initializes the Fast Input capability for the axis
Returns the reference position of the axis

Read the DriveAxisNumber from a PipeNetwork axis
Returns the feedback position of the axis

Enables or disables the internal TMP generator of the
axis

Checks if the internal TMP generator of the axis is
enabled

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

Return type
BOOL
BOOL

DINT
BOOL
BOOL

None

None
BOOL

BOOL

BOOL
None

None
None

None
BOOL

BOOL

BOOL
BOOL
BOOL
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Name Description Return type
MLAXisIsTrigged Checks if the axis got a trigger event BOOL
MLAxisMoveVel Jogs at the specified speed BOOL
MLAXxisPipePos Returns the pipe position of the axis None
MLAXxisPower Powers up the axis. Enables a Servo drive or Stepper BOOL
drive mapped to the axis..
MLAxisPowerDOff Returns the adjustment of position done by the last None
power on to avoid bumps
MLAxisRatedTq Sets rated motor torque BOOL
MLAxisReadActPos Returns the actual position of the axis None
MLAxisReadFBUnit Gets the feedback units per revolution value of the axis None
MLAxisReadFEUU Read following error in user units None
MLAxisReadGenStatus Returns the status of the internal generator of the axis DINT
MLAxisReadModPos Get the value period of the axis None
MLAxisReadTq Read actual torque None
MLAxisReadUUnits Get the user units per revolution value of the axis None
MLAxisReadVel Read actual velocity None
MLAxisReAlgnRdy Checks if an axis is ready. Returns TRUE if the internal BOOL
realignment axis is ready.
MLAxisReAlign Realigns the actual position with the reference position BOOL
by moving the axis by the specified delta position
MLAXisRel Performs a relative move for a specified distance from BOOL
the current position
MLAxisResetErrors Clears errors of the specified axis BOOL
MLAXxisRstFastIn Resets the Fast Input BOOL
MLAXxisStatus Returns the status of the axis DINT
MLAXisStop Stop with the specified deceleration None
MLAxisTimeStamp Returns the timestamp of the triggered axis DINT
MLAxisWriteModPos Sets the value period of the axis BOOL
MLAxisWritePipPos Forces the pipe position internal value. This functionis BOOL
working only when no pipe is connected.
MLAXxisWritePos Sets the logical zero position of an axis BOOL
MLAxisWriteUUnits Sets the user units per revolution value of the axis BOOL
MLPNAXxisCreate Creates a new axis object None

2.1.4.1 MLAXisAbs [Fine Network o

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

2.1.4.1.2 Arguments
2.1.4.1.2.1 Input
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ID

Position

Default (.Q)

Description
Data type
Range
Unit
Default

Description

Data type
Range
Unit
Default
Description
Data type
Unit

ID name of the Axis Block
DINT

[-2147483648, 2147483648]
N/A

Sets the value of the absolute destination position.
When the Modulo is turned on, see more explanations
below.

LREAL

User unit

Returns true when function successfully executes
BOOL
N/A

2.1.4.2 Position with Modulo On

NOTE

This information applies to both MLMstAbs and MLAxisAbs. For simplicity, the term Axis Block
also refers to Master Block.

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

« Ifthe Position input is between 0 and the Modulo Position, then the Axis Block moves within

the current period (no position rollover).
« Ifthe Position input is greater than the Modulo Position, then the Axis Block moves during
one of the next period (positive position rollover).

Position
Setpoint

&
.O\I\O
I\

30

yMODULO_POSITION

The Axis Block works similarly for negative positions: if the Position input is less than zero, then the

time

Axis Block moves during one of the previous period (negative position rollover).
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2.1.4.3 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:

« If the 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).

End
a0
Start

(see an example in row#2 of the table below)
. Ifthe End Position is greater than the Start Position and the direction of rotation for the
axis is forced to be counter clockwise.

S

Start
&0

End
200

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

Examples
Start End Direction of Cross Position Input to A
Position Position rotation Modulo MLAxisAbs (1) Relaiive Distarics movet! (2)
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 No 30 -30 (i.e.30-60-0)
clockwise
60 200 counter Yes -160 -220 (i.e. 200 - 60 -
clockwise 360)
With:

(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

2.1.4.4 Travel Speed Update with MLAxisAbs
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The travel speed of the generator can be updated using the function block MLAXisGenWriteSpd.
Depending on the state of the generator, this speed is directly reflected on the current move or a
future move.

« If MLAXisAbs is not currently being executed, the new travel speed will be applied for the
trajectory calculation for a future MLAxisAbs command.

« If MLAXisAbs is currently being executed and a new MLAxisAbs with the same target position
is called, the new travel speed will be taken into account only if the current state of the TMP
profile is the constant velocity or acceleration. If the axis was decelerating to stop at the goal
position the new travel speed will not be taken into account.

« If a MLAXisAbs is currently being executed and a new MLAxisAbs with a different target
position is called, the new travel speed is taken into account.

Following are several examples.

A

First
MLAXxisAbs
. Second
MLAXxisAbs
. Initial Speed
New Speed

A

First
MLAXxisAbs
. Second
MLAXxisAbs
. Initial Speed
New Speed

Figure 1-17: Initial speed is bigger than the new speed

A

1. Acceleration

2. Constant
Velocity

3. Deceleration

Y

T

Figure 1-18: The speed update is taken into account only if the second MLAXxisAbs is triggered
during acceleration or constant velocity

2.1.4.4.1 Related Functions
MLAxisGenWriteSpd
MLAxisGenWriteDec
MLAXxisGenWriteAcc
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2.1.4.4.2 Example
See Usage Example of Axis Functions for additional examples.

2.1.4.4.2.1 Structured Text

MLAxisAbs ( PipeNetwork.Axisl, 2000 ) ;

2.1.4.4.2.2 Ladder Diagram

MLAxisAbs
Qutput_True
En Q I
PipeNetwork AXIS1 >—ID
2000 > Paosition
2.1.4.4.2.3 Function Block Diagram
............ — o e

Pipellstwork AXIS1___ |———— 1D
2000 F———lPosition

2.1.4.5 MLAxisAdd [pipe Metwark

2.1.4.5.1 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 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 MLAXxis
commands such as MLAxisGenWriteSpd, MLAxisGenWriteAcc, and MLAxisWriteUUnits.

2.1.4.5.2 Arguments
2.1.4.5.2.1 Input

ID Description  1p Name of the Axis block
Data type DINT
Range —
Unit N/A
Default —
DeltaPosition Description  sets the Axis Delta Position to add to the endpoint of the
previous move
Data type | RpaAL
Range —
Unit User unit
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Default

2.1.4.5.2.2 Output

Default (.Q) Description  petyurns true when function successfully executes, after
the motion profile is complete

Data type BOOL

Unit N/A

2.1.4.5.3 Related Functions
MLAXxisGenWriteAcc
MLAxisGenWriteDec
MLAxisGenWriteSpd

2.1.4.5.4 Example
2.1.4.5.4.1 Structured Text

I MLAxisAdd (PipeNetwork.Axisl, ) 9

2.1.4.5.4.2 Ladder Diagram

MLAxisAdd
Starthlove
|P} En Q |
PipeNetwork AXIS1 >—ID
780.0 >—DeltaPaosition

NOTE

You must use a pulse contact to start the FB

2.1.4.5.4.3 Function Block Diagram

MLAxisAdd " DoneAxisAdd
PipeMetwork AXIST — —— (] Q
7500 DeltaPosition

2.1.4.6.1 Description

Returns the motion bus address of the axis. It is possible that two or more axes have the same
address if the axis is mapped to a multi-axis drive, such as the dual-axis AKD2G drive.

NOTE

Axes will have the same address when they are mapped to the same multi-axis drive. For
example if Axis1 is mapped to an AKD2G's Drive Axis Number 1 and Axis2 is mapped to the
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AKD2G's Drive Axis Number 2, both axes will return the same address.

|Devioes|Masta|E\lIFk|ESIHes|

? EtherCAT Devices

[] show only drives

# Mame Vend Product  Mod FWVY Drive Axis Mumber Mapped to Axis  Simulated
i AKD2G_1 Kol.. AKD2G.. AK.. (U..

1 AXIST -~
2 AXIS2 -~

PO W W A

2.1.4.6.2 Arguments
2.1.4.6.2.1 Input

ID Description 15 hame of the Axis Block
Data type  pINT
Range —
Unit N/A
Default —

2.1.4.6.2.2 Output

-

OK Description  Returns true when function successfully executes
Data type BOOL
Unit N/A

Default (.Q) Description  petyrns the motion bus address of the axis

Data type DINT

Unit N/A

.

2.1.4.6.3 Example

2.1.4.6.3.1 Structured Text

I Axisl Address := MLAxisAddress (PipeNetwork.AXIS1);

2.1.4.6.3.2 Ladder Diagram

MLAxisAddress
En OK -
Axis1_Address
PipeNetwork AXIST  >-ID Q I

2.1.4.6.3.3 Function Block Diagram

............ e
[ PipeNetwork AXIS1 — Axis1_Address

Kollmorgen | kdn.kollmorgen.com | June 2021




KAS Reference Manual - Motion Library | 2 Motion Library

2.1.4.7 MLAXisAddTq |pipe Metwaork

2.1.4.7.1 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.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.7.2 Arguments
2.1.4.7.2.1 Input

ID Description  pipe network identifier of the axis block
Data type DINT
Range _
Unit N/A
Default _
Torque Description Requested additive torque value in N.m (Newton meter).
Data type LREAL
Unit Rated torque units as used in the drive (i.e. rated motor
continuous torque x the Torque factor).

2.1.4.7.2.2 Output

Default (.Q) Description  eturns true when function successfully executes

Data type BOOL

Unit N/A

2.1.4.7.3 Related Functions
MLAxisRatedTq

2.1.4.7.4 Example
2.1.4.7.4.1 Structured Text

I MLAxisAddTq (PipeNetwork.Axisl, LREAL#10 ) ;

2.1.4.7.4.2 Ladder Diagram

MLAxisAddTq
En Q -
PipeNetwork AXIST ~ >HID
LREAL#10 >Torque
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2.1.4.7.4.3 Function Block Diagram

MLAxisAddTq
PipeNetwork. AXIS1 ID Qp
LREAL#10 Torque

2.1.4.8.1 Description

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.

2.1.4.8.2 Arguments
2.1.4.8.2.1 Input

En Description ¢ hles execution
Data type BOOL
Unit N/A
Default i
AXxisID Description  1p name of the Axis Block
Data type  piNT
Range —
Unit N/A
Default _
InputID Description  p of the FastInput of an axis, (ie INT and IN2 on S300)

0 =Touch Probe 1 / Capture Engine 0
1 =Touch Probe 2 / Capture Engine 1
Range is [0,1]

Data type DINT

Range [0, 11
Default _
Mode Description  configures the Fast Inputs as 0= Disabled, 1=Rising Edge,
2=Falling edge
Data type DINT
Range [0, 2]
Unit N/A
Default

2.1.4.8.2.2 Output
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Q Description  peturns true when the function successfully executes.
Returns false if the fast input could not be configured due
to an invalid PDO mapping in the XML file.

Data type BOOL

Unit N/A

2.1.4.8.3 Related Functions
MLAXxisIsTrigged
MLAXisRstFastIn

2.1.4.8.4 See Also

Fast Inputs with Pipe Network Motion

Fast Homing Example with the Pipe Network Motion Engine Axis Pipe Block
Fast Homing Example with the PLCopen Motion Engine

Pipe Network Registration and Fast Homing

Registration Position Capture Example with Pipe Network Trigger Block

2.1.4.8.5 Example
2.1.4.8.5.1 Structured Text

MLAxisCfgFastIn( PipeNetwork.Axisl, 0, 1 ) ;

2.1.4.8.5.2 Ladder Diagram

MLAxisCfgFastin
Qutput_True
En Q I
PipeMetwork AXIS1 > AxisID
0 S—{InputlD
1 “>—{Mode
2.1.4.8.5.3 Function Block Diagram
............ MLAxi=CfgFastin o 'Output_True

PipeNetwork AXIST _ " laxisD

2.1.4.9 MLAxisCmdPos |pipe Metwark

2.1.4.9.1 Description
Returns the reference position of the axis.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.9.2 Arguments
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2.1.4.9.2.1 Input

ID Description  1p Name of the Axis block
Data type DINT
Range —
Unit N/A
Default

2.1.4.9.2.2 Output

Unit

Unit

oK Description  peturns true when function successfully executes

Data type BOOL

N/A

Position Description  Returns the Axis reference position

Data type LREAL

User unit

2.1.4.9.3 Related Functions
MLAxisReadActPos
MLAxisFBackPos
MLAXxisGenPos
MLAXxisPipePos
MLAXisWritePipPos

2.1.4.9.4 Previous Function Name

MLAXxisRefPos
2.1.4.9.5 Example
2.1.4.9.5.1 Structured Text

I Axisl ReferencePosition := MLAxisCmdPos (PipeNetwork.AXIS1);

2.1.4.9.5.2 Ladder Diagram

| MLAxisCmdPos

PipeNatwark AXIS1 >ID

Qutput_True
OK |

Position —»  Axis1_Reference_Position

2.1.4.9.5.3 Function Block Diagram

MLAxizCmdPos

2.1.4.10 MLAXxisDriveNumber

Fipe Metwaork o
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This function block returns the drive number that is associated with the axis, or -1 if the function

block failed.
Inst_MLAxisDriveNumber
WMLAxisDriveNumber
En OK —
AxislD DriveAxisNumber [—

Figure 1-19: ML_AxisDriveNumber

* TIP

MLPNAXxisCreate assigns the drive axis number.

2.1.4.10.2 Arguments

2.1.4.10.2.1 Input
' AxisID Description  [p name of the Axis
Data type DINT
Range _
Unit N/A
Default _
2.1.4.10.2.2 Output
OK Description  Returns true when the function successfully executes
Data type BOOL
Range N/A
Unit N/A
DriveAxisNumber Description  prive number that is associated with the axis, or -1 if the
function block failed.
Data type INT
Range -1 0r[1,32767]
Unit

.

N/A

2.1.4.10.3 Related Functions

2.1.4.10.4 Example

2.1.4.10.4.1 Structured Text

Inst MLAxisDriveNumber ( AxisID)
IF Inst MLAxisDriveNumber.OK Then
AxislDriveNumber

End IF;

Inst MLAxisDriveNumber.DriveAxisNumber

2.1.4.10.4.2 Ladder Diagram
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r—Inst_MLAxisDriveNumber
MLAxisDriveNumber

Axis 10K

En OK

PipeNetwork AXIS1 > AxisID DriveAxisNumber —>

2.1.4.10.4.3 Function Block Diagram

Inst_MLAxisDriveNumber1

MLAxisDriveNumber
PipeNetwork PipeAXIS1
DriveAxisMumber|

| sisiD OK—— oK
Axis 1DriveNumber

Axis1DriveNumber

2.1.4.11 MLAxisFBackPos

Fipe Metwaork

2.1.4.11.1 Description

Returns the Feedback Position of the axis

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for

more information.

2.1.4.11.2 Arguments

2.1.4.11.2.1 Input
ID Description  1p hame of the Axis Block
Data type  pINT
Range —
Unit N/A
Default —
2.1.4.11.2.2 Output
OK Description  Returns true when function successfully executes
Data type BOOL
Unit N/A
Position Description  peturns the Feedback Position of the axis
Data type | RpaL
Unit User unit

2.1.4.11.3 Related Functions
MLAxisReadActPos
MLAXxisGenPos
MLAXxisPipePos
MLAxisCmdPos
MLAXxisWritePipPos

2.1.4.11.4 Example
2.1.4.11.4.1 Structured Text
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Axisl Position := MLAxisFBackPos( PipeNetwork.Axisl ) ;

2.1.4.11.4.2 Ladder Diagram

MLAxisFBackPos
Qutput_True
En OK |
PipeMetwork AXIS1 >—ID Position —> Axis1_Position
2.1.4.11.4.3 Function Block Diagram
WLAxisFBackPos '
[ Poolietworkaxist  f——"0 Postiof——————————  Axisi Fositon ___ |

2.1.4.12.1 Description
Enables or disables the internal TMP generator of the axis.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.12.2 Arguments
2.1.4.12.2.1 Input

ID Description  1p Name of the Axis block
Data type DINT
Range _
Unit N/A
Default —
Enable Description  ggolean switch to activate the generator

Data type BOOL

Range 0,1
Unit N/A
Default _
2.1.4.12.2.2 Output
Default (.Q) Description  petyrns true when function successfully executes

Data type BOOL

Unit N/A

2.1.4.12.3 Related Functions
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MLAXxisGenIsEN
2.1.4.12.4 Example
2.1.4.12.4.1 Structured Text

MLAxi1sGenEN ( PipeNetwork.Axisl, true) ;

2.1.4.12.4.2 Ladder Diagram

MLAxisGenEN

En
PipeNatwark AXIS1 >ID

1 “>—{Enable

Qutput_True

2.1.4.12.4.3 Function Block Diagram

MLAxi=GenEN

2.1.4.13 MLAxisGenlsEN [Fioz Network o

2.1.4.13.1 Description

Check if the internal TMP generator of the axis is enable. Returns TRUE if the internal generator is

enabled.
2.1.4.13.2 Arguments
2.1.4.13.2.1 Input

ID Description
Data type
Range
Unit

Default

ID Name of the Axis block

DINT

N/A

2.1.4.13.2.2 Output

Default (.Q) Description
Data type
Unit

Returns true when function successfully executes
BOOL
N/A

2.1.4.13.3 Related Functions
MLAxisGenIsRdy

2.1.4.13.4 Example
2.1.4.13.4.1 Structured Text
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MLAx1sGenIsEN (PipeNetwork.Axisl ) ;

2.1.4.13.4.2 Ladder Diagram

| MLAxisGenlsEN

‘ PipeMNetwork AXIS1 >—ID

Qutput_True

2.1.4.13.4.3 Function Block Diagram

MLAxizGenlsEN

2.1.4.14.1 Description
Check if an axis is ready. Returns TRUE if

NOTE

the internal generator axis is ready.

This function or function block returns cached data. See Programming a Dual Core Controller for

more information.

2.1.4.14.2 Arguments
2.1.4.14.2.1 Input

ID Description
Data type
Range
Unit
Default

ID Name of the Axis block
DINT

N/A

2.1.4.14.2.2 Output

Default (.Q) Description
Data type
Unit

Returns true when function successfully executes
BOOL
N/A

2.1.4.14.3 Related Functions
MLAXxisGenIsEN
MLAXisStatus

2.1.4.14.4 Example
See Usage Example of Axis Functions for

additional examples.

Kollmorgen | kdn.kollmorgen.com | June 2021



../../../../../Content/2.IntroKAS/Prog_dual_core.htm
../../../../../Content/11.TechRefs/Axis/MLAxisGenIsEN.htm
../../../../../Content/11.TechRefs/Axis/MLAxisStatus.htm

KAS Reference Manual - Motion Library | 2 Motion Library

2.1.4.14.41 Structured Text

MLAxi1sGenIsRdy (PipeNetwork.Axisl );

2.1.4.14.4.2 Ladder Diagram

MLAxisGenlsRdy
Cutput_True

PipeNatwark AXIS1 >ID

2.1.4.14.4.3 Function Block Diagram

MLAxizGenlzRdy Output_True

2.1.4.15 MLAxisGenPos [pipe Metwork

2.1.4.15.1 Description
Returns the generator position of the axis Returns TRUE if the internal generator axis is ready.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.15.2 Arguments
2.1.4.15.2.1 Input

ID Description  1p Name of the Axis block
Data type  pINT
Range —
Unit N/A
Default —

2.1.4.15.2.2 Output

Default (.Q) Description  peturns true when function successfully executes
Data type BOOL
Unit N/A
Position Description  Returns Axis generator position value
Data type LREAL
Unit User unit

2.1.4.15.3 Related Functions
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MLAxisReadActPos
MLAXxisFBackPos
MLAXxisPipePos
MLAxisCmdPos
MLAXisWritePipPos

2.1.4.15.4 Example
2.1.4.15.4.1 Structured Text

Axisl Generator Position := MLAxisGenPos (PipeNetwork.Axisl ) ;

2.1.4.15.4.2 Ladder Diagram

MLAxisGenFos
Qutput_True
En oK I
‘ PipeMetwork AXIS1 >—ID Position —> Axis1_Generator_Position
2.1.4.15.4.3 Function Block Diagram
............ —— ' o
[ PipeNetworkAxist  |———p Positio——— [ Axis1_Generator_Position

2.1.4.16 MLAxisGenReadAccC |Fipe Metwork .

2.1.4.16.1 Description
Get the acceleration of the internal generator of an axis.

2.1.4.16.2 Arguments
2.1.4.16.2.1 Input

AxisID Description  1p Name of the Axis block
Datatype  piNT
Range —
Unit N/A
Default _

2.1.4.16.2.2 Output

OK Description  Returns true when function successfully executes
Data type BOOL
Unit N/A

Acceleration Description  patyrns Axis Acceleration value
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Data type LREAL

Unit User unit/sec2

2.1.4.16.3 Related Functions
MLAXxisGenReadDec
MLAxisGenReadSpd

2.1.4.16.4 Example
2.1.4.16.4.1 Structured Text

Axisl Acceleration := MLAxisGenReadAcc( PipeNetwork.Axisl );

2.1.4.16.4.2 Ladder Diagram

MLAxisGenReadAcc
Qutput_True
En OK I

PipeMetwork AXIS1 S AxisID Acceleration —> Axis1_Acceleration
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2.1.4.16.4.3 Function Block Diagram

MLAxisGenReadAce
[ PipeletworkAxiSt  |———JaxisiD Acceleration [ Axis1_Acceleration

2.1.4.17 MLAxisGenReadDec |pipe Metwaork

2.1.4.17.1 Description
Get the Deceleration of the internal generator of an axis.

2.1.4.17.2 Arguments
2.1.4.17.2.1 Input

AxisID Description  1p Name of the Axis block
Datatype  piNT
Range —
Unit N/A
Default

2.1.4.17.2.2 Output
OK Description

Data type BOOL

Unit N/A

Deceleration Description  petyurns Axis Deceleration value
Data type LREAL
Unit

User unit/sec2

.

2.1.4.17.3 Related Functions
MLAxisGenReadAcc
MLAxisGenReadSpd

2.1.4.17.4 Example
2.1.4.17.4.1 Structured Text

Axisl Deceleration := MLAxisGenReadDec( PipeNetwork.Axisl );

2.1.4.17.4.2 Ladder Diagram

MLAxisGenReadDec
Qutput_True
En OK |
‘ PipeMetwork AXIS1 S AxisID Deceleration |— Axis1_Deceleration
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2.1.4.17.4.3 Function Block Diagram

MLAxizGenReadDec

2.1.4.18.1 Description
Get the speed of the internal generator of an axis.

2.1.4.18.2 Arguments
2.1.4.18.2.1 Input

AxisID Description  1p Name of the Axis block
Data type  piNT
Range —
Unit N/A
Default _

2.1.4.18.2.2 Output

OK Description

Data type BOOL

Unit N/A

Speed Description  Returns Axis Speed value

Data type LREAL

Unit User unit/sec

2.1.4.18.3 Related Functions
MLAxisGenReadDec
MLAxisGenReadAcc

2.1.4.18.4 Example
2.1.4.18.4.1 Structured Text

Axisl Speed := MLAxisGenReadSpd( PipeNetwork.Axisl ) ;

2.1.4.18.4.2 Ladder Diagram

MLAxisGenReadSpd
Qutput_True
En OK I
‘ PipeMetwork. AXIS1 S AxisID Speed — Axis1_Speed
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2.1.4.18.4.3 Function Block Diagram

MLAxizGenReadSpd '
d

2.1.4.19.1 Description

Set the acceleration of the internal generator of an axis Returns TRUE if the internal generator axis
is ready.

2.1.4.19.2 Arguments
2.1.4.19.2.1 Input

AXisID Description  1p Name of the Axis block
Datatype  piNT
Range —
Unit N/A
Default

Acceleration Description  gets the generator Acceleration value

Data type LREAL
Range

Unit User unit/sec2

Default

2.1.4.19.2.2 Output
Default (.Q)

Description  Retyrns true when function successfully executes
Data type BOOL

Unit N/A

2.1.4.19.3 Related Functions
MLAXxisGenWriteDec
MLAXxisGenWriteSpd

2.1.4.19.4 Example
2.1.4.19.4.1 Structured Text

MLAxisGenWriteAcc (PipeNetwork.Axisl, 100000 ) ;

2.1.4.19.4.2 Ladder Diagram
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MLAxisGenWriteAcc
Qutput_True
En Q I
PipeNetwork AXIS1 >—AxisID
100000 >—Acceleration
2.1.4.19.4.3 Function Block Diagram
............ MLAxizGenWritedcc T 'Output_True

PipeNetwork AXIST _ " laxisD

Acceleration

2.1.4.20 MLAxisGenWriteDec

Fipe Metwork

2.1.4.20.1 Description

Set the Deceleration of the internal generator of an axis Returns TRUE if the internal generator axis
is ready.

2.1.4.20.2 Arguments

2.1.4.20.2.1 Input
AxisID Description  1p Name of the Axis block.
Data type DINT
Range _
Unit N/A
Default _
Deceleration Description  sets the generator Deceleration value.
The axis deceleration rate is limited such that the velocity
cannot change by more than the value of the declared
velocity limit in a single iteration.
The Pipe Network Axis block uses the TRAVEL_SPEED
parameter to scale this limit. The maximum deceleration
is therefore affected by the Pipe Network Axis Block
parameter “TRAVEL_SPEED", as well as the axis update
rate.
Data type LREAL
Range _
Unit User unit/sec2
Default _
2.1.4.20.2.2 Output
Default (.Q) Description  petyurns true when function successfully executes.
Data type BOOL
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{ Unit N/A
2.1.4.20.3 Related Functions
MLAXxisGenWriteAcc

MLAXisGenWriteSpd

2.1.4.20.4 Example
2.1.4.20.4.1 Structured Text

I MLAxisGenWriteDec (PipeNetwork.Axisl, 100000 ) 8

2.1.4.20.4.2 Ladder Diagram

MLAxisGenWriteDec
Qutput_True
En Q |
PipeMetwork AXIS1 >—AxisID
100000 >—{Deceleration
2.1.4.20.4.3 Function Block Diagram
............ e O ovume

PipeNetwork AXI51 R =D
100000 Deceleration

2.1.4.21.1 Description

Set the speed of the internal generator of an axis. Returns TRUE if the function succeeded. This
function does not generate any motion.

2.1.4.21.2 Arguments
2.1.4.21.2.1 Input

AxisID Description  1p Name of the Axis block
Datatype  pinT
Range _
Unit N/A
Default _
Speed Description  gets the generator Speed value

Data type LREAL

Range

Unit User unit

Default

2.1.4.21.2.2 Output
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Default (.Q) Description  Returns true when function successfully executes

Data type BOOL

Unit N/A

2.1.4.21.3 Related Functions
MLAXxisGenWriteAcc
MLAxisGenWriteDec

2.1.4.21.4 Example
2.1.4.21.4.1 Structured Text

MLAxisGenWriteSpd (PipeNetwork.Axisl, 500 ) ;

2.1.4.21.4.2 Ladder Diagram

MLAxisGenWriteSpd
Qutput_True
En Q I
PipeMetwork AXIS1 >—AxisID
500 > Speed
2.1.4.21.4.3 Function Block Diagram
............ MLAxi=GenWriteSpd o 'Output_True:

PipeNetwork AXIS1 [ lasis

2.1.4.22.1 Description

Initializes an axis object. Returns TRUE if the function succeeded. The axis object can be mapped to
servo or stepper drives.

2.1.4.22.2 Arguments
2.1.4.22.2.1 Input

AxisID Description  1p Name of the Axis block
Datatype  piNT
Range —_
Unit N/A
Default _
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ModuloPosition

UserUnitPerTurn

FeedbackUnitPerTurn

Speed

Acceleration

Deceleration

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

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
Sets the Axis Speed
LREAL

User unit
Sets the Axis Acceleration value

LREAL

User unit/sec2

Sets the Axis Deceleration value

LREAL

User unit/sec2
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InitialPosition Description  ppjtjal 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  pefine the mode which can be Modulo (True) or not

(False)
Datatype  pgooL
Range 0,1
Unit N/A
Default _

.

2.1.4.22.2.2 Output

Default (.Q) Description  peturns true when function successfully executes

Data type BOOL

Unit N/A

2.1.4.22.3 Example
2.1.4.22.3.1 Structured Text

MLAxisInit

( PipeNetwork.Axisl, 360.0, 360.0, SHL(1,20), 500.0, 100000.0,
100000.0, 0.0

, true ) ;

2.1.4.22.3.2 Ladder Diagram

MLAxisInit
Qutput_True
En Q |

PipeNetwork AXIS1 AxislD

360 ModuloPosition

360 UserUnitPerTurn

shl(1.20) FeedbackUnitPerTurn
500 Speed
100000 Acceleration

100000 Deceleration

0 InitialPosition

0 Modulo

T I YT Y YYYTY

2.1.4.22.3.3 Function Block Diagram
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MLAxisInit " Output_True |

PipeNetwork AXIST _ " laxisD 0;0—1 )
350

ModuloPosition

360 UszerUnitPerTurn
=hl(1,20} FeedbackUnitPerTurn

d
peed

100000 Acceleration

100000 Deceleration

2.1.4.23 MLAxislsCnctd |Fipe Metwaork

2.1.4.23.1 Description

Check if a pipe is currently connected to the axis. Returns TRUE if a pipe is connected.
2.1.4.23.2 Arguments
2.1.4.23.2.1 Input

ID Description  1p Name of the Axis block
Datatype  piNT
Range —
Unit N/A
Default —

2.1.4.23.2.2 Output
Default (.Q) Description

Returns true when function successfully executes
Data type BOOL

Unit N/A

2.1.4.23.3 Example
2.1.4.23.3.1 Structured Text

MLAxisIsCnctd (PipeNetwork.Axisl ) ;

2.1.4.23.3.2 Ladder Diagram

MLAxisIsCnctd
Qutput_True

‘ PipeNatwark AXIS1 >ID

2.1.4.23.3.3 Function Block Diagram

MLAxizlzCnctd Output_True '
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2.1.4.24 MLAXislsTrigged

2.1.4.24.1 Description

Pipe Metwaork o

Checks if the axis got a trigger event. Returns TRUE if the Fast Input event has been triggered and

not yet been reset.

2.1.4.24.2 Arguments

2.1.4.24.2.1 Input
ID Description  1p Name of the Axis block
Data type DINT
Range _
Unit N/A
Default _
InputID Description  p of the triggered Fast input of an axis (ie IN1 and IN2 on
S300) .
0 = Touch Probe 1/ Capture Engine 0
1 =Touch Probe 2 / Capture Engine 1
Rangeis [0,1]
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 _
2.1.4.24.2.2 Output
Default (.Q) Description  petyrns true when function successfully executes.
Data type BOOL
Unit N/A

2.1.4.24.3 Related Functions

MLAXisRstFastIn
2.1.4.24.4 Example

2.1.4.24.4.1 Structured Text
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MLAxisIsTrigged (PipeNetwork.Axisl, 0,1 )
2.1.4.24.4.2 Ladder Diagram
MLAxis|s Trigged
Qutput_True
En Q
PipeNetwork AXIS1 >—ID
0 >—{inputlD
1 “edge

2.1.4.24.4.3 Function Block Diagram

MLAxi=leTrigged

2.1.4.25 MLAxisMoveVel

2.1.4.25.1 Description

Fipe Metwaork

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

2.1.4.25.2 Arguments

4

2.1.4.25.2.1 Input
ID Description  1p Name of the Axis block.
Data type DINT
Range _
Unit N/A
Default _
Speed Description  gets the Axis Speed.
Data type LREAL
Range _
Unit User unit/sec
Default _
2.1.4.25.2.2 Output
Default (.Q) Description  peturns true when function successfully executes, after
the motion has reached jog speed.
Data type BOOL
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Unit N/A

2.1.4.25.3 Related Functions
MLAxisGenWriteSpd
MLAxisGenWriteDec
MLAXxisGenWriteAcc

2.1.4.25.4 Previous Function Name
MLAXisRun

2.1.4.25.5 Example
See Usage Example of Axis Functions for additional examples.

2.1.4.25.5.1 Structured Text

MLAxisMoveVel (PipeNetwork.Axisl, 500 ) ;

2.1.4.25.5.2 Ladder Diagram

MLAxisMoveVel
Qutput_True
En Q I
PipeNetwork AXIS1 >—ID
500 “—Speed
2.1.4.25.5.3 Function Block Diagram
"""""" WLAxisMoveVel " Output_True
Pipellstwork AXIS1___ |—— 1 0;0—1
T ey = B

2.1.4.26 MLAxisPipePos |Fipe Metwark

2.1.4.26.1 Description
Returns the pipe position of the axis.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.26.2 Arguments
2.1.4.26.2.1 Input

ID Description  1p Name of the Axis block
Data type  pINT

Range [-2147483648, 2147483648]
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Unit N/A
Default —
2.1.4.26.2.2 Output
OK Description  peturns true when function successfully executes

Data type BOOL

Position Description
Data type LREAL
Range

Unit

User unit

2.1.4.26.3 Related Functions
MLAxisReadActPos
MLAxisFBackPos
MLAxisGenPos
MLAxisCmdPos
MLAXxisWritePipPos

2.1.4.26.4 Example
2.1.4.26.4.1 Structured Text

Axisl Pipe Position := MLAxisPipePos (PipeNetwork.Axisl ) ;

2.1.4.26.4.2 Ladder Diagram

Qutput_True

| MLAxisPipePos
En OK |

‘ PipeMetwork. AXIS1 >—ID Position —> Axis1_Pipe_Position

2.1.4.26.4.3 Function Block Diagram

MLAxizPipePos '

2.1.4.27 MLAxisPower [pipe Metwark

2.1.4.27.1 Description
Powers up or down the axis. Enables or disables a Servo drive or Stepper drive mapped to the axis.
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When the axis is powered up, the ReferencePosition is modified to equal the ActualPosition. For

that, KAS updates the GeneratorPosition.

(@ IMPORTANT

Powering on an axis affects the position and motion state of an axis. MLAxisPower should not be

called with the On input flag set to True while the axis is in motion.

2.1.4.27.2 Arguments

2.1.4.27.2.1 Input
1D Description  1p Name of the Axis block
Datatype  pinT
Range _
Unit N/A
Default —
On Description  p5q to power up (True) or down (False) the Axis
Datatype  gooL
Range 0,1
Unit N/A
Default _
2.1.4.27.2.2 Output
Default (.Q) Description  petyrns true when function successfully executes
Data type BOOL
Unit N/A

2.1.4.27.3 Related Functions

MLAXxisPowerDOff

2.1.4.27.4 Previous Function Name

MLAXxisPowerOn
MLAXxisPowerOff

2.1.4.27.5 Example

2.1.4.27.5.1 Structured Text

(* If Power OnOff is TRUE then power in ON,
MLAxisPower ( PipeNetwork.Axisl,

otherwise OFF*)
Power OnOff) ;

2.1.4.27.5.2 Ladder Diagram
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MLAxisPower
En Q H
PipeMetwork AXIS1 —ID
FPower_OnOff
[ ] On

2.1.4.27.5.3 Function Block Diagram

MLAxiI=Power Output_True

PipeNetwork AXIST )
Power_0OnOff Cn

2.1.4.28.1 Description
This function has been deprecated.

2.1.4.29 MLAxisRatedTq |pipe Metwark

2.1.4.29.1 Description

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

MLAxisRatedTq
—En Q F
—ID
—Torque

2.1.4.29.2 Arguments
2.1.4.29.2.1 Input

ID Description  pjne network identifier of the axis block
Data type DINT
Range _
Unit N/A
Default _
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Torque

Description

Data type
Unit

Actual torque applied by the drive associated to the axis

Rated torque = Nominal Drive Current * Torque factor =
DRV.ICONT * MOTOR.KT

About SDO

DRV.ICONT is obtained by SDO parameter: index 5083h
(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

To read/write an SDO object with an index greater than
16#7FFF (32767), the value must be entered in the form
any to int(index # in hex format).For
example any to int (16#8321).

The actual units of DRV.ICONT 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(DRV.ICONT)/1000) *
(SDO(MOTOR.KT)/1000)

LREAL

N.m (Newton meter)

2.1.4.29.2.2 Output

Default (.Q)

Description
Data type
Unit

Returns true when function successfully executes

BOOL
N/A

2.1.4.29.3 Related Functions

MLAxisReadTq

2.1.4.29.4 Example

2.1.4.29.4.1 Struc

tured Text

MLAxisRatedTq(PipeNetwork.Axisl, Axisl Torque ) ;

2.1.4.29.4.2 Ladder Diagram

En

PipeNetwork AXIS1  >HID

Axis1_Torgue > Torque

MLAxisRatedTqg
Q =
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2.1.4.30 MLAxisReadActPos

Fipe Metwaork

2.1.4.30.1 Description
Returns the Actual Position of the axis

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for

more information.

2.1.4.30.2 Arguments

2.1.4.30.2.1 Input
ID Description  1p name of the Axis Block
Data type DINT
Range _
Unit N/A
Default _
2.1.4.30.2.2 Output
Default (.Q) Description  Retyrns true when function successfully executes
Data type BOOL
Unit N/A
Position Description  Retyurns the absolute position of the axis
Data type LREAL
Unit User unit

2.1.4.30.3 Related Functions
MLAxisFBackPos
MLAXxisGenPos
MLAXxisPipePos
MLAxisCmdPos
MLAXxisWritePipPos

2.1.4.30.4 Previous Function Name
MLAXxisActualPos

2.1.4.30.5 Example
2.1.4.30.5.1 Structured Text
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Axisl Position := MLAxisReadActPos( PipeNetwork.Axisl ) ;

2.1.4.30.5.2 Ladder Diagram

MLAxisReadActPos
Qutput_True
En OK |

PipeMetwork. AXIS1 >—ID Position —> Axis1_Position

2.1.4.30.5.3 Function Block Diagram
S ILAxisReadActPos S
[ PipeNetwork AXIS1 ID Position———] Axis1_Position

2.1.4.31.1 Description
Get the feedback units per revolution value of the axis

2.1.4.31.2 Arguments
2.1.4.31.2.1 Input

AxisID Description  1p Name of the Axis block
Data type  piNT
Range —
Unit N/A
Default _

2.1.4.31.2.2 Output
OK Description

Returns true when function successfully executes
Data type BOOL

Unit N/A

FBUnitsPerRev Description  eturns the Axis Feedback Units per revolution

Data type LREAL

Unit N/A

.

2.1.4.31.3 Example
2.1.4.31.3.1 Structured Text

Axisl Feedback Units := MLAxisReadFBUnit (PipeNetwork.Axisl ) ;
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2.1.4.31.3.2 Ladder Diagram

MLAxisReadFBUnit
Qutput_True
En oK I
PipeNetwork.AXIS1 S AxisID JUnitsPerRev—  Axis1_Feedback_Units
2.1.4.31.3.3 Function Block Diagram
............ e J o
[ PipsNetworkAXis1  [——————axisD FBUnitsPerRes| [ Axis1_Feedback_Units

2.1.4.32.1 Description

Return the difference between the reference position and the actual position of the drive mapped
to the specified axis

2.1.4.32.2 Arguments
2.1.4.32.2.1 Input

ID Description  pjne network identifier of the axis block
Data type DINT
Range _
Unit N/A
Default _

2.1.4.32.2.2 Output

Error Description  pifference between the reference position and the actual
position of the drive associated to the axis

Data type LREAL
Unit

User unit
2.1.4.32.3 Related Functions
MLAxisReadActPos
2.1.4.32.4 Example
2.1.4.32.4.1 Structured Text
Axisl Error := MLAxisReadFEUU(PipeNetwork.Axisl ) ;

2.1.4.32.4.2 Ladder Diagram
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Pipehetwark AXI51 b

En

D

MLAxisReadFEUL
Ok

Error

%
%

2.1.4.32.4.3 Function Block Diagram

Axis1_Errar

MLAxisReadFELUL

2.1.4.33 MLAxisReadGenStatus

2.1.4.33.1 Description
Returns the status of the internal generator of the axis.

Pipe Metwaork o

Noouu b~ WN =

0 RUN mode (acceleration)
RUNNING or STOPPED

MOVE: Changing move destination
MOVE: Changing move destination
MOVE: Acceleration
MOVE: Constant speed (travel speed)
MOVE: Deceleration
MOVE: Single step (micro movement)

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for

more information.

2.1.4.33.2 Arguments

2.1.4.33.2.1 Input

ID Description  1p Name of the Axis block
Data type DINT
Range _
Unit N/A
Default _

2.1.4.33.2.2 Output

OK Description  Returns true when function successfully executes
Data type BOOL
Unit N/A

Default (.Q) Description Shows the status of the internal generator based on the

table at the top of this topic

Data type DINT
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{ Unit N/A
2.1.4.33.3 Related Functions
MLAxisGenIsRdy

MLAXxisStatus

2.1.4.33.4 Previous Function Name
MLAXxisGenStatus

2.1.4.33.5 Example
2.1.4.33.5.1 Structured Text

I MLAxisReadGenStatus (PipeNetwork.Axisl ) 8

2.1.4.33.5.2 Ladder Diagram

MLAxisReadGenStatus
Qutput_True

En OK
Qutput_True

PipeMetwaork AXIS1 >ID Q

2.1.4.33.5.3 Function Block Diagram
S MLAxisReadGenStatus - Output True
[ PipeNetwork AXIS1 ID Q {H

2.1.4.34.1 Description
Get the value period of the axis.

2.1.4.34.2 Arguments
2.1.4.34.2.1 Input

AxisID Description  1p Name of the Axis block
Data type  piNT
Range —
Unit N/A
Default _

2.1.4.34.2.2 Output
OK Description

Returns true when function successfully executes
Data type BOOL
Unit N/A

ModuloPosition Description  Returns the Axis Value Period
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Data type LREAL

Unit User unit

2.1.4.34.3 Example

2.1.4.34.3.1 Structured Text

Axisl Value Period := MLAxisReadModPos (PipeNetwork.Axisl ) ;

2.1.4.34.3.2 Ladder Diagram

MLAxisReadModFos
Qutput_True
En OK I
PipeMetwork. AXIS1 S AxisiD ModuloPosition |— Axis1_Value_Period
2.1.4.34.3.3 Function Block Diagram
............ — ' L
[ FoeNetworkAXiST _ f————xsd _ ModuloPostion}——————————{ s Value Perod _ |

2.1.4.35 MLAxisReadTq Pipe Metworlk

2.1.4.35.1 Description
Return the actual torque applied by the drive which is mapped to the specified axis.

—-En

—ID

MLAxisReadTq
OK

Torque

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.35.2 Arguments

2.1

4.35.2.1

Input

ID

Description  pjpe network identifier of the axis block
Datatype  piNT

Range

Unit N/A
Default

2.1.4.35.2.2 Output
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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 rated motor continuous
torque (where 1000.0 = rated torque)

Data type LREAL
Unit

N.m (Newton meter)

.

2.1.4.35.3 Related Functions
MLAxisRatedTq
MLAxisReadActPos
MLAXxisReadVel

2.1.4.35.4 Example
2.1.4.35.4.1 Structured Text

I Axisl Torque := MLAxisReadTq(PipeNetwork.Axisl ) ;

2.1.4.35.4.2 Ladder Diagram

MLAxisReadTq
En OK =

PipeNetwork AXIS1 >HID Torque [  Axis1_Torque

2.1.4.35.4.3 Function Block Diagram

MLAxizResdTg
Torgue Bodis1_Torgue

2.1.4.36.1 Description
Get the User units per revolution value of the axis.

2.1.4.36.2 Arguments
2.1.4.36.2.1 Input

AxisID Description  1p Name of the Axis block.
Data type DINT
Range _
Unit N/A
Default _

.

2.1.4.36.2.2 Output

oK Description  petyurns true when function successfully executes.
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Data type BOOL
Unit N/A

UserUnitsPerRev Description  petyurns the Axis User Units per revolution.

Data type LREAL

Unit N/A

2.1.4.36.3 Example
2.1.4.36.3.1 Structured Text

Axisl User Units := MLAxisReadUUnits (PipeNetwork.Axisl ) ;

2.1.4.36.3.2 Ladder Diagram

MLAxisReadUUnits
Qutput_True
En OK |
PipeMetwork AXIS1 S AxisID rUnitsPerRev |— Axis1_User_Units
2.1.4.36.3.3 Function Block Diagram
............ e J o
[ FpeNetworkAXiST _ f————sd __ UserunisPerRey————————— _ Al User Unis |

2.1.4.37.1 Description
Return the actual velocity of the axis, based on the data provided by the drive's feedback device.

AKD, S300, S700 drives: The actual velocity is calculated internally by the drive. The 'Velocity Actual
Value' object (CoE object 0x606C, subindex 0) must be included in the drive's Input (Tx) PDO data
for the controller to read the axis actual velocity from the drives. This can be added via the PDO
Editor Tab. The 'Velocity Actual Value' object is included by default in the AKD PDOs 0x1B20,
0x1B22, and 0x1B23.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.37.2 Arguments
2.1.4.37.2.1 Input

ID Description  pjne network identifier of the axis block.
Data type DINT
Range _
Unit N/A
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{ Default

2.1.4.37.2.2 Output

Velocity Description

The actual velocity of the axis.
Data type LREAL

Unit User unit/sec

2.1.4.37.3 Related Functions
MLAxisReadActPos
MLAxisReadTq

2.1.4.37.4 Example
2.1.4.37.4.1 Structured Text

Axisl Velocity := MLAxisReadVel (PipeNetwork.Axisl ) ;

2.1.4.37.4.2 Ladder Diagram

| MLAxIsR eadvel
En OK =

PipeMetwork AXIST  >HID Velocity = Axis1_Velocity

2.1.4.37.4.3 Function Block Diagram

Fipe Hetwork BRI51 M

: Fuiz1_alocity

Loz Readl

“wizlocity| M

2.1.4.38 MLAxisReAlgnRdy [Fine Netwark v

2.1.4.38.1 Description
Check if an axis is ready. Returns TRUE if the internal realignment axis is ready.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.38.2 Arguments
2.1.4.38.2.1 Input

ID Description  1p Name of the Axis block.
Data type DINT
Range —_
Unit N/A
Default

Kollmorgen | kdn.kollmorgen.com | June 2021



../../../../../Content/11.TechRefs/Axis/MLAxisReadActPos.htm
../../../../../Content/11.TechRefs/Axis/MLAxisReadTq.htm
../../../../../Content/2.IntroKAS/Prog_dual_core.htm

KAS Reference Manual - Motion Library | 2 Motion Library

2.1.4.38.2.2 Output

Default (.Q) Description  peturns true when function successfully executes.

Data type BOOL

Unit N/A

2.1.4.38.3 Related Functions
MLAxisReAlign

2.1.4.38.4 Example
2.1.4.38.4.1 Structured Text

MLAxisReAlgnRdy (PipeNetwork.Axisl ) ;

2.1.4.38.4.2 Ladder Diagram

MLAxisReAlgnRdy
Qutput_True
En Q I
PipeNetwork AXIS1 >—ID
2.1.4.38.4.3 Function Block Diagram
............ TS o b

2.1.4.39.1 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 MLAXxisReAlign is required for the Pipe Position
to be used again.

The function returns TRUE if it succeeds.

NOTE

The realign function do not work properly if the MLAXxisStop function is continuously executed via
its Start input

2.1.4.39.2 Arguments
2.1.4.39.2.1 Input

ID Description  1p Name of the Axis block.
Data type DINT
Range _
Unit N/A
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Default _

Acceleration Description  sets the Realign Acceleration.
Data type | ppaAL
Range _
Unit User unit/sec2
Default _

Deceleration Description  sets the Realign Deceleration rate.
Data type LREAL
Range _
Unit User unit/sec2
Default _

Speed Description  sets the Axis Speed.
Data type LREAL
Range _
Unit User unit/sec
Default _

DeltaPos Description  sets the Axis Delta Position, or the relative distance to be

moved.
Data type LREAL
Range _
Unit User unit
Default _
2.1.4.39.2.2 Output

Default (.Q) Description  peturns true when function successfully executes.
Data type BOOL
Unit N/A

2.1.4.39.3 Related Functions
MLAXxisReAlgnRdy

2.1.4.39.4 Example
2.1.4.39.4.1 Structured Text
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MLAxisReAlign (PipeNetwork.Axisl, 100000, 100000, 500, 20 ) ;

2.1.4.39.4.2 Ladder Diagram

MLAxisReAlign

En

PipeMetwork AXIS1 D

100000 Acceleration

500 Speed

>
>
100000 > Deceleration
>
>

20 DeltaPos

Qutput_True

2.1.4.39.4.3 Function Block Diagram

MLAxizReAlign

PipeNetwork AXIST )
100000 Acceleration

100000 Deceleration

d
peed

20 DeltaPos

2.1.4.40 MLAXisRel [Fine Netwark v

2.1.4.40.1 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.

NOTE

If you wish to know when a move has completed, we recommend using MLAxisGenIsRdy. The
output of MLAxisRel can occur before moves have finished.

2.1.4.40.2 Arguments
2.1.4.40.2.1 Input

ID Description
Data type
Range
Unit
Default

DeltaPosition Description

ID Name of the Axis block.
DINT

N/A

Sets the Axis Delta Position, or the relative distance to be
moved.
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Data type LREAL
Range _
Unit User unit
Default _
2.1.4.40.2.2 Output
Default (.Q) Description  petyrns true when function successfully executes. This

occurs immediately after the function is called; the
function does not wait for the motion profile to be
completed.

Data type BOOL

Unit N/A

2.1.4.40.3 Related Functions
MLAXxisGenWriteAcc
MLAxisGenWriteDec
MLAxisGenWriteSpd

2.1.4.40.4 Example
See Usage Example of Axis Functions for additional examples.

2.1.4.40.4.1 Structured Text

MLAxisRel (PipeNetwork.Axisl, 2500 ) ;

2.1.4.40.4.2 Ladder Diagram

MLAxisRel
StartMove Qutput_True
|p} En Q I
PipeMetwork AXIS1  >HID
2800 >{DeltaPositio

NOTE

You must use a pulse contact to start the FB

2.1.4.40.4.3 Function Block Diagram

MLAxi=Rel Output_True
PipeletworkAXIS1  |——————1D

2500 [ IpetiaPosition

2.1.4.41.1 Description
Clears errors of the specified axis
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2.1.4.41.2 Arguments
2.1.4.41.2.1 Input

ID Description  p hame of the Axis Block.
Data type  pINT
Range —
Unit N/A
Default —

2.1.4.41.2.2 Output

Default (.Q) Description  Returns true when function successfully executes.

Data type BOOL

Unit N/A

2.1.4.41.3 Previous Function Name
MLAXisCIrErrors

2.1.4.41.4 Example
2.1.4.41.4.1 Structured Text

MLAxisResetErrors( PipeNetwork.Axisl ) ;

2.1.4.41.4.2 Ladder Diagram

MLAxisResetErrors
Qutput_True
En Q I
PipeNatwark AXIS1 >ID
2.1.4.41.4.3 Function Block Diagram
............ — o

2.1.4.42.1 Description
Write in the Latch Control Word to reset the Fast Input.

2.1.4.42.2 Arguments
2.1.4.42.2.1 Input

AxisID Description  1p Name of the Axis block.
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Data type DINT
Range _
Unit N/A
Default —
InputlD Description  1p name of the Fast input to be reset on an axis, (ie IN1
and IN2 on S300).
0 = Touch Probe 1/ Capture Engine 0
1 =Touch Probe 2 / Capture Engine 1
Range is [0,1]
Data type DINT
Range _
Unit N/A
Default _
2.1.4.42.2.2 Output
Default (.Q) Description  peturns true when function successfully executes.
Data type BOOL
Unit N/A

2.1.4.42.3 Related Functions

MLAXxisCfgFastIn
MLAXisIsTrigged

2.1.4.42.4 Example

2.1.4.42.41 Structured Text

MLAxisRstFastIn (PipeNetwork.Axisl, 0 ) ;

2.1.4.42.4.2 Ladder Diagram

MLAxisRstFastin
Qutput_True
En Q I
PipeMetwork AXIS1 > AxisID
0 S—{InputlD
2.1.4.42.4.3 Function Block Diagram
............ MLAxizR=tFastin S 'Output_True
Pipellstwork AXIS1 | ———laxisiD
0 w0 [

2.1.4.43 MLAXxisStatus

Pipe Metwaork
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2.1.4.43.1 Description
Returns the status of the axis.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.43.2 Arguments
2.1.4.43.2.1 Input

ID Description  1p Name of the Axis block.
Data type  pINT
Range —
Unit N/A
Default

2.1.4.43.2.2 Output
OK Description

Returns true when function successfully executes.
Data type BOOL

Unit N/A
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Default (.Q) Description  patyrns the status of the axis
Bit Description

0 Initialized (1 if initialized)

1 Power (1 if power is on)
Is linked to bit 1 (Switched on) of the Status
Word
For more information on the status machine

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). EtherCAT
state is Pre-Operational, see EtherCAT State
Machine.

4 Configured (1 if configured) EtherCAT state is
Safe-Operational, see EtherCAT State Machine.

5 Running (1 if running) EtherCAT state is
Operational, see EtherCAT State Machine.

Error (1 if in error)

Simulated (1 if working with a simulated axis)
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)

12to Reserved
31

0 N O

Data type DINT

Unit N/A

2.1.4.43.3 Example
2.1.4.43.3.1 Structured Text

AxisStatus := MLAxisStatus(PipeNetwork.AXI Al Axis) ;
IF AxisStatus.l1ll THEN
MLAxisStop (PipeNetwork.AXI Al Axis, FALSE,DEF Al StopDec) ;

END IF;

AxisStatus := MLAxisStatus (PipeNetwork.AXIS1) ;
If AxisStatus.0 Then
(*Axis is initialized*)
ElsIf AxisStatus.l Then
(*Axis' power is ON*)
ElsIf AxisStatus.2 Then
(*Axis is READY to be enabled*)
End If;
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2.1.4.43.3.2 Ladder Diagram

| MLAxisStatus
En OK —
AxisStatus
PipeNetwork AXIS1 D Q I

2.1.4.43.3.3 Function Block Diagram

MLAXxisStatus|
PipeNetwork.AXIS1 ID Q AxisStatus

2.1.4.44 MLAxisStop [Fine Metwark v

2.1.4.44.1 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.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.44.2 Arguments
2.1.4.44.2.1 Input

ID Description  1p Name of the Axis block.
Datatype  piNT
Range —
Unit N/A
Default —
Start Description
Datatype  gooL
Range 0,1
Unit N/A
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Default

Deceleration Description

Data type LREAL

Range _
Unit User unit/sec2
Default _
2.1.4.44.2.2 Output
Default (.Q) Description  comes true when the Axis is completely stopped.

Data type BOOL

Unit N/A

PipePos Description  corresponds to the Pipe Position input to the axis at the

time the stop is triggered.
Data type LREAL

Unit User unit

GenPos Description  corresponds to the Generator Position input to the axis at

the time the stop is triggered.
Data type LREAL

Unit User unit

RealignPos Description  pealign 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.

Data type LREAL

Unit User unit

StopPos Description  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.

Data type LREAL
Unit

User unit
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2.1.4.44.3 Related Functions
MLAxisReAlign

2.1.4.44.4 Example
2.1.4.44.4.1 Structured Text

Inst MLAxisStop (PipeNetwork.AXIS1l, bStop, 200000);

If Inst MLAxisStop.Done Then
Axisl PipePosition Inst MLAxisStop.PipePos;
Axisl GeneratorPosition := Inst MLAxisStop.GenPos;
Axisl RealignPosition Inst MLAxisStop.RealignPos;
Axisl StopPosition Inst MLAxisStop.StopPos;

End if;

2.1.4.44.4.2 Ladder Diagram

—Inst_MLAxisStop
MLAxisStop
OQutput_True
En Done |
PipeMetwork AXIS1 >HID PipePos —} Axis1 PipePosition
bStop
| 1} Start GenPos > Axis1_GeneratorPosition
LREAL#200000 “Deceleration RealignPos |~  Axis1_RealignPosition
StopPos — Axis1_StopPosition

2.1.4.44.4.3 Function Block Diagram

MLAxisStop Output_True
PipeNetwork AXIS1 D Done H
bStop Start PipePos Axis1_PipePosition
200000 Deceleration GenPos Axis1_GeneratorPosition
RealignPos Axis1_RealignPosition
StopPos Axis1_StopPosition

2.1.4.45 MLAxisTimeStamp |pipe Metwaork

2.1.4.45.1 Description
Returns the timestamp of the triggered axis.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.4.45.2 Arguments
2.1.4.45.2.1 Input

En Description ¢, ples execution
Data type BOOL
Unit N/A
Default
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ID Description  1p Name of the Axis block.
Data type DINT
Range _
Unit N/A
Default _
InputID Description  p of the triggered Fast input of an axis, O=first , 1=second
(ie INT and IN2 on S300).
Data type DINT
Range [0, 11
Unit N/A
Default —
edge Description  configures the Inputs as 0= Disabled, 1=Rising Edge,
2=Falling edge
Data type DINT
Range [0, 2]
Unit N/A
Default _
2.1.4.45.2.2 Output
oK Description  petyurns true when function successfully executes.
Data type BOOL
Unit N/A
Q Description  peturns the time stamp value. This value is explained in
How To Interpret a Timestamp-
Data type DINT
Unit

microseconds

2.1.4.45.3 Related Functions

MLAxisCfgFastIn
MLAXxisRstFastIn
MLAXisIsTrigged

2.1.4.45.4 Example

2.1.4.45.4.1 Structured Text

MLAxisTimeStamp (PipeNetwork.Axisl, 0, 1 ) ;
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2.1.4.45.4.2 Ladder Diagram

MLAxisTimeStamp
En OK >
Qutput_True
PipeNetwork AXIS1  >HID Q |
0 “HinputiD
1 “Hedge

2.1.4.45.4.3 Function Block Diagram

MLAxi=TimeStamp Output_True '

o
&
=
[
E
B
]
(=)

2.1.4.46.1 Description
Set the value period of the axis. Returns TRUE if the function succeeded.

2.1.4.46.2 Arguments
2.1.4.46.2.1 Input

AXisID Description  1p Name of the Axis block
Data type DINT
Range _
Unit N/A
Default _

ModuloPosition Description  gets the Axis Period Value when Mode is set to Modulo.
Data type LREAL
Range _
Unit User unit
Default —

2.1.4.46.2.2 Output

Default (.Q) Description  petyrns true when function successfully executes
Data type BOOL
Unit N/A

2.1.4.46.3 Example
2.1.4.46.3.1 Structured Text
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MLAxisWriteModPos (PipeNetwork.Axisl, 360) ) ;

2.1.4.46.3.2 Ladder Diagram

MLAxis\WriteModPos
Qutput_True
En Q I
PipeMetwork AXIS1 >—AxisID
360 “—ModuloPositic
2.1.4.46.3.3 Function Block Diagram
"""""" MLAxisWriteModPos T Output_True |

Pipellstwork AXIS1 _ |———axisD
360 IilacdulcPcs'rticn

2.1.4.47 MLAXisWritePipPos [Finz Metwork o

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

2.1.4.47.2 Arguments
2.1.4.47.2.1 Input

AxisID Description  1p Name of the Axis block.
Datatype  piNT
Range —
Unit N/A
Default _
PipePosition Description  gets the Axis Pipe Position.

Data type LREAL

Range _
Unit User unit
Default _
2.1.4.47.2.2 Output
Default (.Q) Description  Returns true when function successfully executes

Data type BOOL

Unit N/A

2.1.4.47.3 Related Functions
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« MLAXxisReadActPos
« MLAXxisFBackPos
« MLAXxisGenPos

« MLAXxisPipePos

« MLAxisCmdPos

2.1.4.47.4 Example
2.1.4.47.4.1 Structured Text

MLAxisWritePipPos (PipeNetwork.Axisl, 3000 ) ;

2.1.4.47.4.2 Ladder Diagram

MLAxisWritePipPos
Qutput_True
En Q I
PipeMetwork AXIS1 >—AxisID
3000 “—PipePosition
2.1.4.47.4.3 Function Block Diagram
............ MLAxizWritePipPos . 'Output_True

Pipellstwork AXIS1 | ——laxisD
3000 —————fipepostion

2.1.4.48 MLAXisWritePos Pipe Metwork

2.1.4.48.1 Description

Sets a new value to an axis’ current location. After this function is called, the axis’ current location
will have a value equal to the Position argument.

About associated data on Positions
The following data are illustrated in the figure below.

NOTE

All positions are in user units with modulo applied if active, unless specified.

Position /  Description

Offset
Actual Actual Position refers to the actual position of the underlying axis as reported by
Position the drive. It is the sum of the feedback value (Position actual value) returned from

the communication link to the drive and any zero-offset due to an MLWritePos
function block (MLAxisWritePipPos: MLAxisWritePos)-

I ActualPos := FeedbackPos + ZeroOffset
Feedback Feedback Position is the current position the drive reports for an axis, scaled to
Position user units. It does not take into account the value of the Zero Offset or axis
modulo.
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Position /
Offset

Description

Generator Generator Position is the summation of all previous commands (i.e. calls to
Position functions which perform motion such as MLAxisAbs, MLAxisMoveVel, and
MLAXxisRel) to the Axis internal motion generator. It is modified by
MLAXxisWritePos in order to insure no jumps in the Reference Position
command. It also accumulates changes in pipe position due to activate and
deactivation of the pipe the Axis block is associated with.
Pipe The output of the convertor block is written into the Pipe Position value
Position whenever the Convertor block is connected to the axis and the pipe is active.
Reference Reference Position is the commanded axis position sent to the drive. It is the
Position =~ summation of pjpe Position and Generator Position-
I ReferencePosition = Pipe Position + Generator Position
Zero Offset The Zero Offset adjusts the coordinate system so that the Actual Position reports
correct values after homing or using MLAxisWritePos.

Converter MLAxis functions that
Block modify the trajectory
calculator
Axis Block
A4 Actual Position

MLAxisReadActPos

Pipe Position Generator Position
MLAxisPipePos MLAxisGenPos

Zero Offset
by

Y

Reference Position
MLAxisCmdPos

Feedback Position
MLAxisFBackPos

2.1.4.48.2 Arguments

2.1.4.48.2.1 Input

ID Description  1p Name of the Axis block.
Data type  pINT
Range —
Unit N/A
Default

Position Description  The new value for the axis’ current location.
Data type | RpaAL
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Range _
Unit User unit
Default _
2.1.4.48.2.2 Output
Default (.Q) Description  petyurns true when function successfully executes.
Data type BOOL
Unit N/A

2.1.4.48.3 Previous Function Name
MLAXxisSetZero

2.1.4.48.4 Example
2.1.4.48.4.1 Structured Text

I MLAxisWritePos (PipeNetwork.Axisl, 0) ;

2.1.4.48.4.2 Ladder Diagram

MLAxis\WritePos
Qutput_True
En Q I
PipeNetwork AXIS1 >ID
0 > Position
2.1.4.48.4.3 Function Block Diagram
............ MLAxi=VWritePos S 'Output_True:

Pipellstwork AXIS1___ |—— 1
0 '7 Position

2.1.4.49.1 Description

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 / secondz2]

2.1.4.49.2 Arguments
2.1.4.49.2.1 Input

AxisID Description  1p Name of the Axis block.
Data type DINT
Range _
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Unit N/A
Default —
2.1.4.49.2.2 Output
Default (.Q) Description  peturns true when function successfully executes.

Data type BOOL

UserUnitsPerRev Description  gets the Axis User Units per revolution.

Data type LREAL

Unit N/A

2.1.4.49.3 Example
2.1.4.49.3.1 Structured Text

MLAxisWriteUUnits (PipeNetwork.Axisl, 360 ) ;

2.1.4.49.3.2 Ladder Diagram

MLAxisWWriteUUnits
Qutput_True
En Q I
PipeMetwork AXIS1 >—AxisID
360 >—UserUnitsPer
2.1.4.49.3.3 Function Block Diagram
............ — o e

Pipellstwork AXIS1 | ———laxisiD
360 I*USxarUn'rtsPerRe‘.r

2.1.4.50 MLPNAxisCreate |pine Metwark

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

* TIP

This function should be called after MLMotionInit is called and before MLMotionStart is called.
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MLPMAxIs Create
—En Ok

—{Mame Im}

Drivertame

DrivefexisMumber

—lAddress

2.1.4.50.2 Arguments

2.1.4.50.2.1 Input

Name Description  Name of the created Axis.
Data type STRING
Range _
Unit N/A
Default _

DriverName Description [ the Motion bus driver name or Simulated.
Datatype  sTRING
Range _
Unit N/A
Default _

DriveAxisNumber Description  1hjs one-based number specifies the axis on the drive. For

a single-axis drive, this number should be 1.

Data type UINT
Range [1,256]
Unit N/A
Default _

Address Description  axis motion bus address
Data type DINT
Range _
Unit N/A
Default _

2.1.4.50.2.2 Output

OK Description  peturns true when function successfully executes.
Data type BOOL
Unit N/A
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2.1.4.50.3.1 Structured Text

I PipeNetwork.AXIS1

MLPNAxisCreate ('AXIS1', 'SercosDriver',0,1001) ;

2.1.4.50.3.2 Ladder Diagram

En

Name

MLPNAxisCreate

OK

D

DriverName

DriveAxisNumber

Address

MLPNAXISCREATE
Name
DriverName
DrivedogisNumber

2.1.4.51 Usage Example of Axis Functions

Speed

TRAVEL_SPEED

S lLAxisRel

MLAxisAbs
MLAxisGenlsRdy = FALSE

\ time

MLAxisGenlsRdy = TRUE

MLAxisMoveVel(Speed) starts to run the axis. Then MLAXisGenIsRdy returns TRUE when the

Speed is reached.

Speed

Speed reached
MLAxIsGenlsRd = TRUE

N

,—-—---—
”

TRAVEL_SPEED

AN

ML Axishowveel
MLAxisGenlsRdy = FALSE

time

MLAXxisMoveVel(0.0) reduces the speed down to 0. Then MLAXisGenIsRdy returns TRUE once the

axis is ready.

Kollmorgen | kdn.kollmorgen.com | June 2021

115



KAS Reference Manual - Motion Library | 2 Motion Library

Speed

ML Axishowveel(0.0)
MLAxIsGenlsRdy = FALSE

““““““ TRAVEL_SPEED

f time

MLAxIsGenlsRdy = TRUE

Figure 1-20: Axis Functions Usage

2.1.5 Motion Library - Cam Profile

Name

MLCamlInit

MLCamSwitch
MLPrfReadIOffset

MLPrfReadIScale

MLPrfReadOOffset

MLPrfReadOScale

MLPrfWriteIOffset
MLPrfWriteIScale
MLPrfWriteOOffset

MLPrfWriteOScale
MLProfileBuild
MLProfileCreate
MLProfilelnit
MLProfileRelease

Description

Initializes a cam Pipe Block with user-defined
settings

Switches profiles of the selected cam object

Returns the Input Offset value of a selected cam
profile

Returns the Input Ratio value of a selected cam
profile

Returns the Output Offset value of a selected cam
profile

Returns the Output Ratio value of a selected cam
profile

Sets the Input Offset value of a selected cam profile
Sets the Input Ratio value of a selected cam profile

Sets the Output Offset value of a selected cam
profile

Sets the Output Ratio value of a selected cam profile
Builds a cam profile from application data

Creates a new cam profile object

Initializes a previously created cam profile object

Removes a Profile so the Profile ID may be used by a
different or new Profile.

Return type

BOOL

BOOL
None

None
None
None

BOOL
BOOL
BOOL

BOOL
See Output
None
BOOL
See Output
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2.1 .5.1 MLCamlnIt P||:|E' Metwark .".l"'

2.1.5.1.1 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.

With the PipeNetwork (PN) Cam block:

« the Cam block’s profile is in reference to the input positions coming into the PN Cam block
(Master Absolute)

« the PN Cam block output positions are in reference to PN Cam block’s output position at the
end of the last cam cycle (Slave Relative)

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. See Cam Profile
Switching for more information.

NOTE

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

2.1.5.1.2 Arguments
2.1.5.1.2.1 Input

BlockID Description  1p numper of a created Pipe Block

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default CAM
ProfileName Description  Name of the current profile assigned to the cam. It must

be a declared profile object

Data type STRING
Range

Unit N/A
Default

Kollmorgen | kdn.kollmorgen.com | June 2021



../../../../../Content/8.AdvancedTopics/Cam_Profile_Switching.htm
../../../../../Content/8.AdvancedTopics/Cam_Profile_Switching.htm

KAS Reference Manual - Motion Library | 2 Motion Library

ModuloPosition Description  vajye 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
2.1.5.1.2.2 Output
Default (.Q) Description  peturns TRUE if the CAM Pipe Block is initialized

Data type BOOL

Unit N/A

2.1.5.1.2.3 Return Type
BOOL

2.1.5.1.3 Related Functions
MLProfileCreate
MLProfilelnit

2.1.5.1.4 Example
2.1.5.1.4.1 Structured Text

//Initialize a Pipe Network block named “CAM” with a profile named
“Profile A”, set the cam modulo position to 360

CAM := MLBlkCreate( 'CAM', 'CAM' );

MLCamInit ( CAM, 'Profile A', 360.0 );

2.1.5.1.4.2 Ladder Diagram

MLCaminit
En a I
CAM >—EBlockD
Profile_A' > ProfieName
360 >—ModuloPosition

2.1.56.1.4.3 Function Block Diagram

MLCaminit Dane
CAM [ BlockiD Q—’Q—{
Profile A —ProfileName '
360.0 ModuloPosition

2.1.5.2 MLCamSwitch Pipe Metwork

2.1.5.2.1 Description
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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.

See Cam Profile Switching for more information.

2.1.5.2.2 Arguments

2.1.5.2.2.1 Input
BlockID Description  1p numbper of an initialized CAM Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
ProfileID 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 _
2.1.56.2.2.2 Output
Default (.Q) Description  peturns TRUE if the CAM Profile is changed
Data type BOOL
Unit N/A

2.1.5.2.2.3 Return Type
BOOL

2.1.5.2.3 Related Functions
MLProfileCreate
MLProfilelnit
MLPrfWriteIOffset
MLPrfWriteOScale

2.1.5.2.4 Example
2.1.5.2.4.1 Structured Text

Kollmorgen | kdn.kollmorgen.com | June 2021

119



../../../../../Content/8.AdvancedTopics/Cam_Profile_Switching.htm

KAS Reference Manual - Motion Library | 2 Motion Library

//Switch CAM Profile

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

2.1.5.2.4.2 Ladder Diagram

MLC amSwitch
En o

PipeMetwork CAM > BlockiD

Profiles.Profile_B > PrafilelD

2.1.56.2.4.3 Function Block Diagram

MLCamSwitch ‘Done

PipeNetwork. &M —{BlockiD Q—’Q—{

Praofiles Profile_E  —FrofilelD

2.1.5.3.1 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.

Cutput A

L
Fa

INFUT OFFSET

]

Input

Figure 1-21: MLPrfReadIOffset
2.1.56.3.2 Arguments
2.1.5.3.2.1 Input

Description ~ Name of an initialized CAM Profile
Data type DINT

ProfileID Range [-2147483648, 2147483648]
Unit N/A
Default —

2.1.5.3.2.2 Output

OK Description  Returns true when function successfully executes
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Data type BOOL

Offset Description  Returns the Input Offset of the selected CAM Profile
Data type LREAL
Unit N/A

2.1.5.3.3 Related Functions
MLPrfWriteIOffset
MLProfileCreate
MLProfilelnit

2.1.5.3.4 Example
2.1.5.3.4.1 Structured Text

//Save value of input offset

CamOffset := MLPrfReadIOffset( Profiles.Profile A );

2.1.56.3.4.2 Ladder Diagram

MLPrfReadIOf f et

En oW ——

Profiles.Prafile_&  >HProfilelD  Offset = CamOffset

2.1.56.3.4.3 Function Block Diagram

MLPrfReadIOff=et

Prafiles Profile_A [—F'rufileID Offset—| CamOffset

2.1.5.4.1 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 the CAM Profile on the X (or Input) Axis. A negative value is not allowed.

Output
INPUT RATIO

Input

Figure 1-22: MLPrfReadIScale
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2.1.5.4.2 Arguments
2.1.5.4.2.1 Input

Description  ID number of an initialized CAM Profile
Data type DINT

ProfileID Range [-2147483648, 2147483648]
Unit N/A
Default —

2.1.5.4.2.2 Output

Description  Returns the Input Ratio of the selected CAM Profile
Ratio Data type LREAL
Unit N/A

2.1.5.4.3 Related Functions
MLPrfWriteIScale
MLProfileCreate
MLProfilelnit

2.1.5.4.4 Previous Function Name
MLPrfGetIRatio

2.1.5.4.5 Example
2.1.5.4.5.1 Structured Text

//Save value of input ratio

CamRatio := MLPrfReadIScale( Profiles.Profile A );

2.1.5.4.5.2 Ladder Diagram

MLPrfReadIScale
En oK ———CO—

Profiles. Prafile_A > ProfilelD Ratio = CamRatio

2.1.5.4.5.3 Function Block Diagram

MLPrfReadIlScals

Prafiles Profile_A [—F'rufileID Rati0—| CamRatio

2.1.5.5.1 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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Output A

el L.
-

7 \ Input

P \ OUTPUT OFFSET

Figure 1-23: MLPrfReadOOffset
2.1.56.5.2 Arguments
2.1.5.5.2.1 Input

Description  ID number of an initialized CAM Profile
Data type DINT

ProfileID Range [-2147483648, 2147483648]
Unit N/A
Default —

2.1.5.5.2.2 Output

Description  Returns the Output Offset of the selected CAM Profile
Offset Data type LREAL
Unit N/A

2.1.5.5.3 Related Functions
MLPrfWriteOOffset
MLProfileCreate
MLProfilelnit

2.1.5.5.4 Example
2.1.5.5.4.1 Structured Text

//Save value of output offset

CamOffset := MLPrfReadOOffset( Profiles.Profile A );

2.1.56.5.4.2 Ladder Diagram

MLPrfReadO0ff=e
En Ok ——C—

Profiles. Prafile_A  >HProfilelD  Offset = CamOffset

2.1.5.5.4.3 Function Block Diagram
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MLPrfReadOOf f=st

Prafiles Profile_A [—F'rufileID Offset—| CamOffset

2.1.5.6.1 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

L.

7/ N\ i Input

: ' OUTPUT RATIO

Figure 1-24: MLPrfReadOScale
2.1.5.6.2 Arguments

2.1.5.6.2.1 Input
Description  ID number of an initialized CAM Profile

Data type DINT

ProfileID Range [-2147483648, 2147483648]
Unit N/A
Default —

2.1.5.6.2.2 Output
Description  Returns the Output Ratio of the selected CAM Profile

Ratio Data type LREAL
Unit N/A

2.1.5.6.3 Related Functions
MLPrfWriteOScale
MLProfileCreate

MLProfileInit

2.1.5.6.4 Previous Function Name
MLPrfGetORatio

2.1.5.6.5 Example

2.1.5.6.5.1 Structured Text
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//Save value of output ratio

CamRatio := MLPrfReadOScale( Profiles.Profile A );

2.1.5.6.5.2 Ladder Diagram

MLPrfReadOScale

En oW ——

Profiles. Prafile_A > ProfilelD Ratio = CarnRatio

2.1.5.6.5.3 Function Block Diagram

MLPrfReadOScale

Prafiles Profile_A [—F'rufileID Rati0—| CamRatio

2.1.5.7.1 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.

Cutput A

L
Fa

INFUT OFFSET

]

Input

Figure 1-25: MLPrfWriteIOffset
2.1.5.7.2 Arguments
2.1.5.7.2.1 Input

Description  ID number of an initialized CAM Profile
Data type DINT

ProfileID Range [-2147483648, 2147483648]
Unit N/A
Default —

Description  Desired new value of Input Offset
Data type LREAL
Offset Range —
Unit N/A
Default —

2.1.56.7.2.2 Output
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Returns TRUE if the Input Offset is changed to the new

Description value
Default (.Q) Data type BOOL
Unit N/A

2.1.5.7.2.3 Return Type
BOOL

2.1.5.7.3 Related Functions
MLPrfReadIOffset
MLProfileCreate
MLProfilelnit

2.1.5.7.4 Example
2.1.5.7.4.1 Structured Text

//Change the value of input offset

MLPrfWriteIOffset ( Profiles.Profile A , 45 );

2.1.5.7.4.2 Ladder Diagram

MLPrfWritelOf f=et

En or—{—

Profiles. Prafile_& >-PrafilelD

45 “HOffset

2.1.5.7.4.3 Function Block Diagram

MLPrfWritelOffset| LJONE

Prafiles Profile_& —ProfilelD Q—’Q—{

45 —Offset

2.1.5.8.1 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 the CAM
Profile on the X (or Input) Axis.

Kollmorgen | kdn.kollmorgen.com | June 2021




Output
INPUT RATIO

KAS Reference Manual - Motion Library | 2 Motion Library

Figure 1-26: MLPrfWriteIScale
2.1.5.8.2 Arguments

2.1.5.8.2.1 Input

Description
Data type
Range
Unit
Default

ProfileID

Description
Data type
Range
Unit
Default

Ratio

2.1.56.8.2.2 Output

Description
Data type
Unit

Default (.Q)

2.1.5.8.2.3 Return Type
BOOL

2.1.56.8.3 Related Functions
MLPrfReadIScale
MLProfileCreate
MLProfilelnit

2.1.5.8.4 Previous Function Name
MLPrfSetIRatio

2.1.5.8.5 Example
2.1.5.8.5.1 Structured Text

Input

ID number of initialized CAM Profile
DINT

[-2147483648, 2147483648]

N/A

Desired new value for Input Ratio
LREAL

Positive

N/A

Returns TRUE if the Input Ratio is changed
BOOL
N/A
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//Change value of input ratio

MLPrfWriteIScale( Profiles.Profile A, 360 );

2.1.5.8.5.2 Ladder Diagram

MLPrfWritelScals
En o——C—

Prafiles. Profile_& > ProfilelD

360 Ratio

2.1.5.8.5.3 Function Block Diagram

MLPriWritelScale| LONE

Profiles Profile_A —ProfilelD a—{(_H

360 —Fatia

2.1.5.9.1 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.

Output A

SN o [Y fl
7 \ Input

P \ OUTPUT OFFSET

Figure 1-27: MLPrfWriteOOffset
2.1.56.9.2 Arguments
2.1.5.9.2.1 Input

Description  ID number of an initialized CAM Profile
Data type DINT

ProfileID Range [-2147483648, 2147483648]
Unit N/A
Default —
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Description  Desired new value of Output Offset
Data type LREAL
Offset Range —
Unit N/A
Default —
2.1.5.9.2.2 Output

Description  Returns TRUE if the Output Offset value is changed
Default (.Q) Data type BOOL
Unit N/A

2.1.5.9.2.3 Return Type
BOOL

2.1.5.9.3 Related Functions
MLPrfReadOOffset
MLProfileCreate
MLProfilelnit

2.1.5.9.4 Example
2.1.5.9.4.1 Structured Text

//Change value of output offset

MLPrfWriteOOffset ( Profiles.Profile A , 45 );

2.1.56.9.4.2 Ladder Diagram

MLPrfWriteOOf f=et
En o—CO—

Profiles. Prafile_A > ProfilelD

45 “HOffset

2.1.5.9.4.3 Function Block Diagram

MLPrfWritellf fost Dane

Prafiles Profile_& —ProfilelD Q—’Q—{

45 —Cffset

2.1.5.10.1 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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Output

L.

Input

OUTPUT RATIO

Figure 1-28: MLPrfWriteOScale
2.1.5.10.2 Arguments

2.1.5.10.2.1 Input

Description
Data type
Range
Unit
Default
Description
Data type
Range
Unit
Default

ProfileID

Ratio

2.1.5.10.2.2 Output

Description
Data type
Unit

Default (.Q)

2.1.5.10.2.3 Return Type
BOOL

2.1.5.10.3 Related Functions
MLPrfReadOScale

MLProfileCreate

MLProfilelnit

2.1.5.10.4 Previous Function Name
MLPrfSetORatio

2.1.5.10.5 Example
2.1.5.10.5.1 Structured Text

ID number of an initialized CAM Profile
DINT

[-2147483648, 2147483648]

N/A

Desired new value of Output Ratio
LREAL

N/A

Returns TRUE if the Output Ratio is changed
BOOL
N/A
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//Change value of output ratio

MLPrfWriteOScale( Profiles.Profile A , -180 );

2.1.5.10.5.2 Ladder Diagram

MLPrfWritedScals

En or—{—

Profiles. Prafile_A > ProfilelD

-180 Ratio

2.1.5.10.5.3 Function Block Diagram

MLPrfWriteOScale| DONE

Profiles Profile_A —ProfilelD Q—’Q—{

-180 —Fatia

2.1.6 Motion Library - Comparator

* TIP

« For a Comparator function example, see Usage example of Comparator Functions

Name Description Return type

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

MLComplInit Initializes a comparator Pipe Block with user- BOOL
defined settings

MLCompReadRef Returns the reference position of a comparator None
block

MLCompReset Clears the Transition Flag of a comparator Pipe BOOL
Block

MLCompWriteRef Sets the reference position of a comparator block BOOL

2.1.6.1 MLCompCheck Fipe Metwork

2.1.6.1.1 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.
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QufputValue [ = InputValue
MLCompCheck Q=TRUE

£
Reference ---------,»"-

MLCompWriteRef
MLCompCheck Q =FALSE

Time

Figure 1-29: MLCompCheck

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.6.1.2 Arguments

2.1.6.1.2.1 Input
BlockID Description

ID number of an initiated Comparator object
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.6.1.2.2 Output
Default (.Q) Description

Returns TRUE if reference position of the Comparator
object has been crossed

Data type BOOL

Unit N/A

2.1.6.1.2.3 Return Type
BOOL

2.1.6.1.3 Related Functions
MLCompReset
MLCompWriteRef
MLCompReadRef

2.1.6.1.4 Example
2.1.6.1.4.1 Structured Text
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//Check if Comparator Reference has been reached

bCrossed := MLCompCheck( PipeNetwork.MyComp ) ;

2.1.6.1.4.2 Ladder Diagram

MLCampCheck
hCone

En @]

Pipahletwark. My Comp >—BMCMD

2.1.6.1.4.3 Function Block Diagram

MLCampCheck |  hDone

[FRSNESGRI G |—SlockD___o—(H

2.1.6.2 MLComplnit Pipe Metwork

2.1.6.2.1 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, Transition Flag is set immediately if the
input pipe position is greater or equal to the Reference value.

NOTE

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

2.1.6.2.2 Arguments

2.1.6.2.2.1 Input
BlockID Description

ID number of a created Comparator Pipe Block
Datatype DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
ModuloPosition Description  yjye of the period of a cyclic system
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Data type LREAL
Range _
Unit User unit
Default —
ThroughZero Description  \yhen 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 01
Unit N/A
Default _
Reference Description  get the reference position in the new Comparator object
Data type LREAL
Range _
Unit User unit
Default —
2.1.6.2.2.2 Output
Default (.Q) Description  peturns TRUE when function starts to execute
Data type BOOL
Unit N/A

2.1.6.2.2.3 Return Type

BOOL

2.1.6.2.3 Related Functions

MLBIkCreate
MLCompCheck
MLCompReset
MLCompWriteRef

2.1.6.2.4 Example

2.1.6.2.4.1 Structured Text

//Initiate a created Comparator Block named “MyComp” to:
// Modulo of 360
// Require the input position to first cross 0 before the
// MLCompCheck output is triggered

// Input compared position to 45
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Comp := MLBlkCreate( 'MyComp', 'COMPARATOR' );
CompInit ( MyComp, 360.0, TRUE, 45.0 );

2.1.6.2.4.2 Ladder Diagram

MLComplnit
hCone

En Q I

Pipatletwark. My Comp >—B|DCkID

360 >~ ModuloPasition
TRUE > ThroughZera
45 Reference

2.1.6.2.4.3 Function Block Diagram

MLC omplnit hDane
[ PipeNetwark MyComp —BlockiD Q—'Q—|
360 MaoduloPosition
TREUE  ——ThroughZero
45 —Feference

2.1.6.3.1 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.

2.1.6.3.2 Arguments

2.1.6.3.2.1 Input
BlockID Description

ID number of an initiated Comparator object
Data type DINT

Range [-2147483648, 2147483648]

Unit N/A

Default _

2.1.6.3.2.2 Output
Reference Description  Retyrns the current reference position of the Comparator

object

Data type LREAL

Unit User unit

2.1.6.3.3 Related Functions
MLCompWriteRef
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MLCompReset
MLCompCheck

2.1.6.3.4 Example
2.1.6.3.4.1 Structured Text

//Return the Comparator Reference value
CompRef := MLCompReadRef ( PipeNetwork.MyComp ) ;

2.1.6.3.4.2 Ladder Diagram

HLCompReadRef
hCone
En Ok,
‘PipeNetwork.MyComp “HBlockiD  Reference — CormpRef

2.1.6.3.4.3 Function Block Diagram

HlCompReadRef

| PipeMetwork MyComp |—B|DC|<|D Reference—| CompRef

2.1.6.4.1 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.

2.1.6.4.2 Arguments
2.1.6.4.2.1 Input

BlockID Description  1p number of an initiated Comparator object

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.6.4.2.2 Output
Default (.Q) Description  petyrns TRUE when function starts to execute

Data type BOOL

Unit N/A

2.1.6.4.2.3 Return Type
BOOL

2.1.6.4.3 Related Functions
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MLCompCheck
MLCompReadRef
MLCompWriteRef

2.1.6.4.4 Example
2.1.6.4.4.1 Structured Text

//Clear the Transition Flag of a Comparator object
MLCompReset ( PipeNetwork.MyComp ) ;

2.1.6.4.4.2 Ladder Diagram

MLCompReset
hCone

En ]

Pipatletwark. My Comp >—B|DCkID

2.1.6.4.4.3 Function Block Diagram

MLCompReset :bDDne'

[PosemICo oo o—(H

2.1.6.5.1 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.

L]
QufputValue [ = InputValue

with THROUGH_ZERO' = YES

MLCompWriteRef
MLCompCheck Q = FALSE

MLCompCheck.Q=TRUE
EY 4
l’ )

Figure 1-30: MLCompWriteRef

Time

2.1.6.5.2 Arguments
2.1.6.5.2.1 Input

BlockID Description  1p number of an initiated Comparator object
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Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —
ThroughZero Description  \yhen 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 01
Unit N/A
Default _
Reference Description Ny reference position to set in the selected Comparator
object
Data type LREAL
Range _
Unit User unit
Default —
2.1.6.5.2.2 Output
Default (.Q) Description  peturns TRUE when function starts to execute
Data type BOOL
Unit N/A

2.1.6.5.2.3 Return Type

BOOL

2.1.6.5.3 Related Functions

MLCompCheck
MLCompReadRef
MLCompReset

2.1.6.5.4 Example

2.1.6.5.4.1 Structured Text

//Set the Comparator Reference value

MLCompWriteRef (

2.1.6.5.4.2 Ladder Diagram

PipeNetwork.MyComp , TRUE , 45 );
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HLCompWriteRef hOone

En o
Pipatletwark. My Comp >—BlockD
TRUE > ThroughZero

45 “—Reference

2.1.6.5.4.3 Function Block Diagram

HLCompiri teRet hDone
[ PipeNetwork MyCormp —{BlockiD Q—Q—{
TREUE  —ThroughZera
45 —Feference

2.1.6.6 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.

QutputValue | = InputValue

Reference --------=----

MLCompWriteRef
MLCompCheck.Q = FALSE

~

QufputValue [ = InputValue
MLCompCheck Q=TRUE

Reference ---------»%-

MLCompWriteRef
MLCompCheck Q =FALSE

Time

Time

The same function can also be called for a cyclic input value.
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QufputValue | = InputValue

with THROUGH_ZERO' =NO

MLCompWriteRef
MLCompCheck.Q =FALSE

Time
QufputValue | = InputValue
with THROUGH_ZERO = NO
MLCompWriteRef
MLCompCheck.Q = FALSE MLCompGheck Q = TRUE
’-‘D
i -|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.

QutputValue | = InputValue

with THROUGH_ZERQ' = YES

MLCompWriteRef
MLCompCheck Q = FALSE

Time
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QufputValue [ = InputValue

with THROUGH_ZERO = YES

MLCompWriteRef
MLCompCheck Q = FALSE

MLCompCheck.Q=TRUE
t" - ‘\\
Y 4
!’ B
' H

Figure 1-31: Comparator Functions Usage

Time

2.1.7 Motion Library - Convertor

Name Description Return

type

MLCNVConECAT Connect the output of a pipe convertor block to an EtherCAT
Output (Rx) PDO object.

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

2.1.7.1 MLCNVConECAT

2.1.7.1.1 Description

This function will connect the output of a pipe convertor block to an EtherCAT Output (Rx) PDO
object. The output value of the convertor block will then be written to the PDO object every update
of the convertor block. The pipe block is specified by the BlockID input and the PDO object is
specified by the DeviceAddr, Index, and SubIndex inputs.

2.1.7.1.2 Arguments

2.1.7.1.2.1 Input
BlockID Description

The convertor block whose output value will be written to
the PDO obiject. For example: PipeNetwork:CNV1

Data type DINT

Range N/A
Unit N/A
Default _
DeviceAddr Description  The device address of the PDO object to be written.

EtherCAT devices are numbered in order with the first
device being 1001, the second 1002, etc.

Data type INT

Kollmorgen | kdn.kollmorgen.com | June 2021 141




KAS Reference Manual - Motion Library | 2 Motion Library

Range N/A
Unit N/A
Default _
Index Description  The jndex of the PDO object to be written. The index can
be determined from the table located in the “PDO
Selection/Mapping” tab of the EtherCAT device page. (In
Project Explorer, under EtherCAT, select the device, then
select the PDO Selection/Mapping tab.)
Data type UINT
Range N/A
Unit N/A
Default _
SubIndex Description  The syp index of the PDO object to be written. The sub
index can be determined from the table located in the
“PDO Selection/Mapping” tab of the EtherCAT device
page. (In Project Explorer, under EtherCAT, select the
device, then select the PDO Selection/Mapping tab.)
Data type USINT
Range N/A
Unit N/A
Default _
2.1.7.1.2.2 Output
Default (.Q) Description  Returns TRUE if this function has successfully connected
the output of the pipe convertor block to the EtherCAT
Output (Rx) PDO Object.
Data type BOOL
Unit N/A

2.1.7.1.3 Related Functions

MLCNVDisconnect
MLCNVInit

2.1.7.1.4 Example

2.1.7.1.4.1 Structured Text

//Connect a converter Pipe Block named “CNV2”

on ECAT address 1002.

MLCNVConECAT ( PipeNetwork.CNV2,

to PDO 16#60B2 (Accel FF)

1002, 16#60B2, 0 );

2.1.7.1.4.2 Ladder Diagram
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MLCNVConECAT
bMationEngineStarted conECATQ
[P} En Q 5 I
PipeMetwork CNV2 >—{BlocklD
INT#1002 “—{DeviceAddr
UINT#1646082 >—Index
USINT#0 >—{Sublndex

2.1.7.1.4.3 Function Block Diagram

MLCNVCen...
Bloc.. Qe conECATC

2.1.7.2 MLCNVConnect
2.1.7.2.1 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.

ARIS1

CaM AXIS2

Figure 1-32: MLCNVConnect

NOTE

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.

* TIP

The converter block has the ability to control the analog output on the AKD. See for information
on the parameters.

2.1.7.2.2 Arguments

2.1.7.2.2.1 Input
BlockID Description

ID number of an initiated Converter object
Data type DINT
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Range [-2147483648, 2147483648]
Unit N/A
Default —_
AxisID Description  1p numper of an initiated Axis object

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.7.2.2.2 Output
Default (.Q) Description  peatyrns TRUE if the converter is connected to the Axis

object

Data type BOOL

Unit N/A

2.1.7.2.2.3 Return Type
BOOL

2.1.7.2.3 Related Functions
MLCNVConnectEx
MLCNVDisconnect
MLCNVInit

2.1.7.2.4 Example
2.1.7.2.4.1 Structured Text

//Connect a converter Pipe Block named “CNV1” to Pipe Block AXIS1
MLCNVConnect ( PipeNetwork.CNV1l, AXIS1 );

2.1.7.2.4.2 Ladder Diagram

MLCNYConnect
En o——

PipeMetwork CMW1 > BlockD

PipeMetwork AXIS1T > 2xisD

2.1.7.2.4.3 Function Block Diagram

MLCMNvCaonnect| Done

PipeNetwork. CNY1 —BlockiD Q—’Q—{

PipeMetwork A5 —dxisID

2.1.7.3 MLCNVConnectEx
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2.1.7.3.1 Description

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.

NOTE

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.

NOTE

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

2.1.7.3.2 Arguments

2.1.7.3.2.1 Input
BlockID Description  1p numper of an initiated Converter object
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
AxisID Description  1p number of an initiated Axis object
Data type DINT
Range [-2147483648, 2147483648]
Default _
ValueID Description  Specify the following constant:
« EC_ADDITIVE_TORQUE_VALUE
(for torque feed-forward)
« EC_ANALOG_OUTPUT
(for control of Analog Output: AKD
parameter: "AOUT.VALUEU")
If the Analog Output is mapped to a PLC variable, the
connection to the analog output by EC_ANALOG_OUTPUT
will not work as the output value will be overwritten by
the PLC mapped variable data. In order to function
properly the AOUT.MODE must be set to “User Mode
(mode = 0)".
See the TIP below for more information.
Data type DINT
Range [-2147483648, 2147483648]
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Unit N/A
Default _
Valuelnfo Description  This value is ignored and must be set to zerg

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default

* TIP

The PDO values will be overwritten by Mapped PLC variables including a possible link to the
mapping of variables or the section on MLParamWrite() warning indicating that the function
block write of Analog output will be overwritten by the MLCnvConnectEx function.

Precedence rules:

1. A PLC variable mapped to Analog Output takes precedence.

2. If MLCNVConnect assigns a Pipe output to Analog Output it will take precedence over a
DriveParamWrite function call.

3. DriveParamWrite will modify the Analog Output but get overwritten by the higher
precedent options if they are present.

2.1.7.3.2.2 Output
Default (.Q) Description

Returns TRUE if the converter is connected to the Axis
object

Data type BOOL

Unit N/A

2.1.7.3.2.3 Return Type
BOOL

2.1.7.3.3 Related Functions
MLCNVConnect
MLCNVDisconnect
MLCNVInit

2.1.7.3.4 Example
2.1.7.3.4.1 Structured Text

//Connect a converter Pipe Block named “CNV1” to the pipe block named
AXIS1l, And send feed-forward (EC ADDITIVE TORQUE VALUE) to the drive
MLCNVConnectEx ( PipeNetwork.CNV1, PipeNetwork.AXIS1, EC_ADDITIVE TORQUE
VALUE, 0 );

2.1.7.3.4.2 Ladder Diagram
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MLCHYCannectEsx
Dane
En Q I
PipeMetwork, Chyv1 >—ElockiD
PipeMetwork AXIS1 sl

EC_ADDITWE_TORQUE_WALUE >—Va|UE|D

] S>—valuelnfo

2.1.7.3.4.3 Function Block Diagram

MLCNWConnectEx | Done
Pipehletwork. CV — FlockiD Q;Q—f
PipeMetwork AXIS1 — byisD -
[EC_ADDITIVE_TORQUE WALUE|————WaluelD
- | 0 — Maluelnfo

2.1.7.4 MLCNVDisconnect

2.1.7.4.1 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.

2.1.7.4.2 Arguments

2.1.7.4.2.1 Input
BlockID Description

ID number of an initiated Converter object
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.7.4.2.2 Output
Default (.Q) Description  peatyrns TRUE if the converter is disconnected from the

Axis object

Data type BOOL

Unit N/A

2.1.7.4.2.3 Return Type
BOOL

2.1.7.4.3 Related Functions
MLCNVConnect
MLCNVInit
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2.1.7.4.4 Example
2.1.7.4.4.1 Structured Text

//Disconnect a converter Pipe Block name “ CNV1” from its present
connection
MLCNVDisconnect ( PipeNetwork.CNV1) ;

2.1.7.4.4.2 lLadder Diagram

MLCHYDisconnect
En o

PipeMetwork CMw1 >HBlockiD

2.1.7.4.4.3 Function Block Diagram

MLCHYDisconnect ‘Done

PipeNetwork. CNY1 —BlockiD Q—'Q—{

2.1.7.5 MLCNViInit

2.1.7.5.1 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 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.

NOTE

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.

2.1.7.5.2 Arguments
2.1.7.5.2.1 Input

BlockID Description  1p nymper 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
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2.1.7.5.2.2 Output
Default (.Q) Description

Returns TRUE if the Convertor Pipe Block is initialized
Data type BOOL

Unit N/A

2.1.7.5.2.3 Return Type
BOOL

2.1.7.5.3 Related Functions
MLBIkCreate
MLCNVConnect

2.1.7.5.4 Example
2.1.7.5.4.1 Structured Text

// Initiate a created convertor block named “CNV1”
CNV1l := MLBlkCreate( 'CNV1l', 'CONVERTOR' );
MLCNVInit ( CNV1, 1 );

2.1.7.5.4.2 Ladder Diagram

MLCNYInit

En o
CH HBlockiD

1 “HMode

2.1.7.5.4.3 Function Block Diagram

MLCINYInit ‘Done

CINVT [ BlockiD Q—’Q—{

1 Wode

2.1.8 Motion Library - Delay

Description Return type

MLDelayInit Initializes a delay object BOOL

2.1.8.1.1 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.

2.1.8.1.2 Arguments
2.1.8.1.2.1 Input
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BlockID Description  1p hymber of a created Pipe Block
Data type  pINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
CycleDelay Description  Nymber of delay cycles
Datatype  piNT
Range [0, 9]
Unlt Cycle
Default 0

2.1.8.1.2.2 Example
2.1.8.1.2.3 Structured Text

MLDelayInit (PipeNetwork.DELAY1, )

2.1.8.1.2.4 Ladder Diagram

El Network #1
MLDelaylnit
En Q I
PipeNetwork DELAY1 > BlocklD
2 “—CycleDelay
End of Module
2.1.8.1.2.5 Function Block Diagram
MLDelaylnit
PipeNetwork DELAY1 — BlockiD aQ—] DoneDelaylnit
2 F——{CycleDely
2.1.9 Motion Library - Derivator
Name Description Return type
MLDerInit Initializes a derivator object BOOL
MLDerReadInModPos  Returns the input MODULO_POSITION of the Derivator None
block
MLDerWriteInModPos  Sets the input MODULO_POSITION of the Derivator BOOL
block
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2.1.9.1 MLDerlnit {pine Netwark

2.1.9.1.1 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.

NOTE

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

tput value A = d{input val
output value _(_nwg;ﬂl MODE = RANGE

Input values

Qutput value

\ WMODE = PERIODIC

360 A

Input Periodicity

0 -

time

Figure 1-33: MLDerInit
2.1.9.1.2 Arguments

2.1.9.1.2.1 Input
BlockID Description

ID number of a created Pipe Block

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default —
ModuloPosition Description 15yt ModuloPosition of Derivator object

Data type LREAL

Range _
Unit User unit
Default 360.0

2.1.9.1.2.2 Output
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Default (.Q)

Description

Returns TRUE if the Derivator object is initialized

Data type BOOL

Unit N/A

2.1.9.1.2.3 Return Type

BOOL

2.1.9.1.3 Related Functions
MLBIkCreate
MLDerReadInModPos
MLDerWriteInModPos

2.1.9.1.4 Example

2.1.9.1.4.1 Structured Text

//Create and Initiate a Derivator object

MyDerivator

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

MLDerInit ( MyDerivator, 360.0 );

2.1.9.1.4.2 Ladder Diagram

MLOerlnit

MyDerivator

360

En
“BlockD

> ModuloPaosition

2.1.9.1.4.3 Function Block Diagram

WyDerivator

360

MLOerlnit
ElockiD

ModuloPositian

Done

a—(H

2.1.9.2.1 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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MODE = RANGE

\

WMODE = PERIODIC

360

M

Input Periodicity

Figure 1-34: MLDerReadInModPos

NOTE

L.
-

time

The first calculation of a Derivator Pipe Block just after the pipe installation indicates zero

regardless of the initial input value.

2.1.9.2.2 Arguments
2.1.9.2.2.1 Input

-

ID Description
Data type
Range
Unit

Default

ID number of an initiated Derivator object.
DINT

[-2147483648, 2147483648]

N/A

2.1.9.2.2.2 Output

ModuloPosition Description

Data type
Unit

Default

Current Input ModuloPosition of the selected Derivator
object.

LREAL

User unit

2.1.9.2.3 Related Functions
MLDerWriteInModPos
MLDerInit

2.1.9.2.4 Example
2.1.9.2.4.1 Structured Text
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//save the current input MODULO POSITION of a Derivator object

DerInputPeriod := MLDerReadInModPos ( PipeNetwork.MyDerivator );

2.1.9.2.4.2 Ladder Diagram

| HLDerReadInModPos
En OK I
‘ PipeMetwork MyDerivator >0 ModuloPosition|— DetlnputPeriod

2.1.9.2.4.3 Function Block Diagram

HLDerReadInModPos

[ PineMetwork MyDerivator |—D MDdU|DPDSitiDn—| DerlnputPeriod

2.1.9.3.1 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

tput value A = d{input val
output value _(_nlwgi\fﬂl MODE = RANGE

Input values

Qutput value

\

360 7y

WMODE = PERIODIC

Input Periodicity

0 -

time

Figure 1-35: 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.

2.1.9.3.2 Arguments
2.1.9.3.2.1 Input

ID Description  1p numbper of an initiated Derivator object
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
ModuloPosition Description  pesired new value of Input ModuloPosition of the
selected Derivator object
Data type LREAL
Range _
Unit User unit
Default —
2.1.9.3.2.2 Output
Default (.Q) Description  petyurns TRUE if the Input ModuloPosition value is
changed
Data type BOOL
Unit N/A

2.1.9.3.2.3 Return Type
BOOL

2.1.9.3.3 Related Functions

MLDerReadInModPos
MLDerInit

2.1.9.3.4 Example

2.1.9.3.4.1 Structured Text

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

MLDerWriteInModPos

2.1.9.3.4.2 Ladder Diagram

( PipeNetwork.MyDerivator, 720 );
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HLDerWriteInHodPos
En Q I

PipeMetwork MyDerivator >— |0

720 “—ModuloPosition

2.1.9.3.4.3 Function Block Diagram

MLDerWriteIntodPgs LIONE

| PipeMetwork MyDerivatar —D Q;Q—i

| 720 ModuloPosition

2.1.10 Motion Library - Gear

Name Description Return type

MLGearInit Initializes a Gear Pipe Block with user-defined BOOL
settings

MLGearReadOffset Returns the offset value of selected Gear Block None

MLGearReadOffSIp Returns the Offset Slope value of selected None
Gear Block

MLGearReadRatio Returns the ratio value of a gear block None

MLGearReadRatSIp Returns the ratio slope value of a gear block  None

MLGearWriteOff Sets the Offset value of a selected Gear Pipe ~ BOOL
Block

MLGearWriteOSlp Sets the Offset Slope value of a selected Gear BOOL
Pipe Block

MLGearWriteRatio Sets the Ratio value of a selected Gear Pipe BOOL
Block

MLGearWriteRatSIp Sets the Ratio Slope value of a selected Gear  BOOL
Pipe Block

2.1.10.1 Usage example of Gear Functions
The output value starts with offset = 0 and gain = 1 (blue line)
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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 walue | = Input value ™ GAIN + OFFSET

L =TRUE

N

OFFSET_SLOPE

A

15 /
T Input value

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 MLGearWriteRatSlp function).
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Output walue | = Input value ™ GAIN + OFFSET

L =TRUE
GAIN_SLOPE \

A 4

MLGearWriteRatio
L =FALSE

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

Output value

/

Input Value * GAIN

d

Input value

[y
OFFSET \

Al

time

Figure 1-36: Gear Functions Usage

2.1.10.2 MLGearlnit |pipe Metwaork

2.1.10.2.1 Description

Initializes a Gear Pipe Block for use in a PLC Program. This 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 output of a Gear Block = Input value * Ratio + Offset
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(Ratio * EtherCAT Update Rate).The Gear block will

make a jump (without a ramp) from one gear to the next when the RatioSlope is greater than the
Ratio change factor multiplied by the update rate scale factor.

NOTE

If the Gear block's input is a modulo value, and the position delta is greater than % the modulo
value within one sample period in the opposite direction, then the Gear block cannot detect the
change in the direction of motion. As an example, suppose the sample period is 1 msec and the
Master is configured for a 360 degree modulo and the Master position is changed by >180
degrees within 1 msec. In this case the Gear block cannot determine whether the direction is in

the same or opposite direction.

To avoid modulo calculation problems, either deactivate and reactivate the PipeNetwork when
forcing the Master position with MLMstForcePos, or use a MLMstAbs or MLMstRel move to force
the Master's position value. For example, to force the Master position to zero you could do the

following:

PipeNetwork(MLPN_DEACTIVATE);
MLMstForcePos (PipeNetwork.MASTER, )
PipeNetwork(MLPN_ACTIVATE);

* TIP

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

2.1.10.2.2 Arguments

2.1.10.2.2.1
BlockID

Input

Description
Data type
Range
Unit
Default

Ratio Description

Data type
Range
Unit
Default

Offset Description

Data type

ID number of a created Pipe Block
DINT

[-2147483648, 2147483648]

N/A

GEAR

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)

LREAL
N/A
1.0

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)

LREAL

159
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UseUserRatioSlope

RatioSlope

UseUserOffsetSlope

OffsetSlope

Modulo

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

N/A
0.0

FALSE to use the maximum Slope, causing an
instantaneous gear change within one cycle. TRUE to use
user-defined RatioSlope

BOOL
0,1
N/A
FALSE

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)

LREAL
1/sec
0.0

FALSE to use the maximum Slope, causing an
instantaneous gear change within one cycle. TRUE to use
user-defined OffsetSlope

BOOL
0,1
N/A
FALSE

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)

LREAL
User unit/sec
0.0

TRUE when mode is modulo. Modulo mode adapts the
output values according to the ModuloPosition (modulo)

BOOL
0,1
N/A
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{ Default FALSE ]

2.1.10.2.2.2 Output

Default (.Q) Description  petyrns TRUE if the Gear Pipe Block is initialized
Data type BOOL

Unit N/A

2.1.10.2.2.3 Return Type
BOOL

2.1.10.2.3 Related Functions
MLBIkCreate
MLGearWriteRatio

2.1.10.2.4 Example
2.1.10.2.4.1 Structured Text

//Initialize a Gear Pipe Block named GEAR1l with:

// Ratio = 1,0ffset = 0, User Ratio Slope OFF, User Ratio
// Slope = 0, Offset Slope 0, and no Modulo

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

MLGearInit ( GEAR1l, 1.0, 0.0, false, 0.0, false, 0.0, false);

2.1.10.2.4.2 Ladder Diagram

MLGearlnit

En a I
GEAR1 BlockiD
Ratio
Offset
false UselUserRatioSlope
RatioSlope

false

UselserOffsetSlope

OffsetSlope

TYYYYYTYY

false Modulo

2.1.10.2.4.3 Function Block Diagram

MLGearlnit Initialized
GEART |—BlockiD a—{(H
1 L —Ratio '
a —Offset
falze —UselUserRatioSlope
a —FatioSlope
false —lJsellserOffzetSlope
a i OffsetSlope
false Modulo
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2.1.10.3.1 Description
Returns the Offset value of a selected Gear Block from the Pipe Network.
The output of a Gear Block = Input value * Ratio + Offset

2.1.10.3.2 Arguments

2.1.10.3.2.1 Input
BlockID Description

ID number of an initiated an initialized Gear object

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.10.3.2.2 Output
Offset Description  The offset value currently assigned to the selected Gear
Pipe Block
Data type LREAL
Unit User unit

2.1.10.3.3 Related Functions
MLGearWriteOff
MLGearlInit

2.1.10.3.4 Example
2.1.10.3.4.1 Structured Text

//Find the Offset value of Gearl Pipe Block
GearlOffset := MLGearReadOffset( PipeNetwork.GEAR1l );

2.1.10.3.4.2 Ladder Diagram

HlGearReadOffse
En oK —CO—H
BlockiD Offset > Gearl Offset

2.1.10.3.4.3 Function Block Diagram

MLGearReadOf f ==t

[ PipeNetwork GEAR1T |—BlockiD Offse—]  GearlOffset
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2.1.10.4.1 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 are implemented. The default
value when creating a Gear Block is OFFSET_SLOPE_MAX or infinite.

2.1.10.4.2 Arguments
2.1.10.4.2.1 Input

BlockID Description
Data type
Range
Unit

Default

ID number of an initiated an initialized Gear object
DINT

[-2147483648, 2147483648]

N/A

2.1.10.4.2.2 Output

Slope Description

Data type
Unit

The offset slope value currently assigned to the selected
Gear Pipe Block, which may be a different sign than what
is programmed with MLGearWriteOSlp.

LREAL

User unit/sec

2.1.10.4.3 Related Functions
MLGearWriteOSlp
MLGearlInit

2.1.10.4.4 Example
2.1.10.4.4.1 Structured Text

//Find the Offset Slope value of Gearl Pipe Block
GearlOffsetSlope := MLGearReadOffSlp (PipeNetwork.GEARL) ;

2.1.10.4.4.2 Ladder Diagram

| HLGearReadOifS1lp

En OK f——0O—H

‘F’ipeNetwork.GEAm “BlockD Slope > Gearl OffsetSlope

2.1.10.4.4.3 Function Block Diagram

HLGearReadOifS1lp

| PipeMetwark.GEART —ElockiD Slopel—] GearlOffsetSlope
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2.1.10.5.1 Description

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

2.1.10.5.2 Arguments

2.1.10.5.2.1 Input
BlockID Description

ID number of an initialized Gear Pipe Block

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.10.5.2.2 Output
Ratio Description  The Ratio value currently assigned to the selected Gear
Pipe Block

Data type LREAL

Unit N/A

.

2.1.10.5.3 Related Functions
MLGearWriteRatio
MLGearlInit

2.1.10.5.4 Example
2.1.10.5.4.1 Structured Text

//Find the Ratio value of Gearl Pipe Block
GearlRatio := MLGearReadRatio (PipeNetwork.GEAR1) ;

2.1.10.5.4.2 Ladder Diagram

| MLGearReadRatio
En OK f——C2—
‘PipeNetwork.GEAm “BlockD Ratio — Gear Ratio

2.1.10.5.4.3 Function Block Diagram

MLGearReadRatio

| PipeMetwark. GEART —EBlockiD Rati)—{  GearlRatio

2.1.10.6 MLGearReadRatSIp [Fipe Metwark

2.1.10.6.1 Description
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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.

2.1.10.6.2 Arguments
2.1.10.6.2.1 Input

BlockID Description
Data type
Range
Unit

Default

ID number of an initialized Gear Pipe Block
DINT

[-2147483648, 2147483648]

N/A

2.1.10.6.2.2 Output

Slope Description

Data type
Unit

The Ratio Slope value currently assigned to the selected
Gear Pipe Block, , which may be a different sign than what
is programmed with MLGearWriteRatSIp.

LREAL

1/sec(ors™

2.1.10.6.3 Related Functions
MLGearWriteRatSlp
MLGearlInit

2.1.10.6.4 Example
2.1.10.6.4.1 Structured Text

//Find the Ratio Slope value of Gearl Pipe Block
GearlRatioSlope := MLGearReadRatSlp (PipeNetwork.GEARL) ;

2.1.10.6.4.2 Ladder Diagram

| HLGearReadRatSlp
En oK f————H
PipeMetwark. GEART > BlockiD Slope > GearlRatioSlope

2.1.10.6.4.3 Function Block Diagram

HLGearReadRatSlp

| PipeMetwark. GEART —ElockiD Slope}—] GearlRatinSlope

2.1.10.7 MLGearWriteOff |Fipe Metwaork

2.1.10.7.1 Description

Sets the Offset value of a selected Gear Pipe Block.

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

Kollmorgen | kdn.kollmorgen.com | June 2021

165




KAS Reference Manual - Motion Library | 2 Motion Library

* TIP

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

2.1.10.7.2 Arguments

2.1.10.7.2.1 Input
BlockID Description

ID number of an initialized Gear Pipe Block

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
Offset Description  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)

Data type LREAL

Range _
Unit User unit
Default —
2.1.10.7.2.2 Output
Default (.Q) Description  peturns TRUE if Offset value is changed in the selected

Gear Pipe Block
Data type BOOL

2.1.10.7.2.3 Return Type
BOOL

2.1.10.7.3 Related Functions
MLGearReadOffset
MLGearlInit

2.1.10.7.4 Example
2.1.10.7.4.1 Structured Text

//Set the Offset value of Gearl Pipe Block to 5 User Units

MLGearWriteOff (PipeNetwork.GEARL1, 5.0);

2.1.10.7.4.2 Ladder Diagram
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MLGearWriteOff
En o—-yO—-

PipeNstwark. GEART >-BlockiD

5 “HOffset

2.1.10.7.4.3 Function Block Diagram

MLGearlriteOf £ Dane

PipeNetwork. GEART |—BlockiD Q—’Q—{

3 Cffset

2.1.10.8 MLGearWriteOSIp

2.1.10.8.1 Description

Fipe Metwaork

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.

* TIP

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

2.1.10.8.2 Arguments

2.1.10.8.2.1 Input
BlockID Description  1p numbper of an initialized Gear Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Slope Description e 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)
Data type LREAL
Range _
Unit User unit/sec
Default _
2.1.10.8.2.2 Output
Default (.Q) Description  Retyrns TRUE if Offset Slope value is changed in the
selected Gear Pipe Block
Data type BOOL
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Unit N/A

2.1.10.8.2.3 Return Type
BOOL

2.1.10.8.3 Related Functions
MLGearReadOffSlp
MLGearlInit

2.1.10.8.4 Example
2.1.10.8.4.1 Structured Text

//Set the Offset Slope value of Gearl Pipe Block to 100

MLGearWriteOSlp (PipeNetwork.GEAR1, 100.0);

2.1.10.8.4.2 Ladder Diagram

HlGearWrite0Slp
En o—O—

Pipeetwork. GEART > BlockiD

100 “Slope

2.1.10.8.4.3 Function Block Diagram

HLGearWriteOS1p :DDne '
PipeMetwork GEART |—ElockiD o—{ )
100 Slope

2.1.10.9 MLGearWriteRatio |pipe Metwark

2.1.10.9.1 Description
Set the Ratio value of a selected Gear Pipe Block.
The output of a Gear Block = Input value * Ratio + Offset

* TIP

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

2.1.10.9.2 Arguments

2.1.10.9.2.1 Input
BlockID Description

ID number of an initialized Gear Pipe Block

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
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Default

Ratio 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 _
Unit N/A
Default —
2.1.10.9.2.2 Output
 Default (.Q) Description  peturns TRUE if Ratio value is changed in the selected

Gear Pipe Block
Data type BOOL

2.1.10.9.2.3 Return Type
BOOL

2.1.10.9.3 Related Functions
MLGearReadRatio
MLGearlInit

2.1.10.9.4 Example
2.1.10.9.4.1 Structured Text

//Set the Ratio value of Gearl Pipe Block to 5

MLGearWriteRatio (PipeNetwork.GEAR1, 5.0);

2.1.10.9.4.2 Ladder Diagram

MLGearWriteRatio
En o—-yC—

Pipeetwork. GEART > BlockiD

5 “Ratio

2.1.10.9.4.3 Function Block Diagram

MLGearWriteRatio Done

PipeNetwork. GEART —BlockiD Q—’Q—{

3 F atio

2.1.10.10 MLGearWriteRatSIp |pipe Metwork
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2.1.10.10.1 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.

(@ IMPORTANT

Be sureto set RatioSlope <

(Ratio * EtherCAT Update Rate).The Gear block will
make a jump (without a ramp) from one gear to the next when the RatioSlope is greater than the

Ratio change factor multiplied by the update rate scale factor.

* TIP

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

NOTE

The GEAR block output will add a position offset to the GEAR block input when using a RatioSlope.

See RatioSlope Offset in the Examples below.

2.1.10.10.2 Arguments

2.1.10.10.2.1 Input
BlockID Description  1p number of an initialized Gear Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Slope Description e 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 _
2.1.10.10.2.2 Output
Default (.Q) Description  petyrns TRUE if Ratio Slope value is changed in the
selected Gear Pipe Block
Data type BOOL
Unit N/A

2.1.10.10.2.3 Return Type

BOOL

2.1.10.10.3 Related Functions

MLGearReadOffSlp
MLGearInit
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2.1.10.10.4 Example
2.1.10.10.4.1 Structured Text

//Set the Ratio Slope value of Gearl Pipe Block to 100

MLGearWriteRatSlp (PipeNetwork.GEAR1, 100.0);

2.1.10.10.4.2 Ladder Diagram

HLGearWriteRatSlp
En o—-yC—

PipeNetwork. GEART > BlockiD

100 “Slope

2.1.10.10.4.3 Function Block Diagram

MLGsarlriteRatSlg — DOMNE

PipeNetwork. GEART |—BlockiD Q—’Q—{

100 —=lope

2.1.10.10.4.4 RatioSlope Offset

If MLGearerteRatSIp |S Set as MLGearWriteRatS5lp({ PipeNetwork.GEARI1 12 , GearlRatioSlope 500.0 ): tO
generate a ramp (instead of a step) when going from a gear ratio of 1 to 2, then there will be a

position offset when the gear ratio settles as 2. In the image below the ratio goes from 1.0 to 2.0;
Green is PN Gear Block Output and Red is Gearbox Input.

ISR RN: N

500

Green line: PN Gear Block Output
Red line: PN Gearbox Input
When the ratio is changed

Phase difference

PN~

-500

If MLGearWriteRatSIp is set without a ramp,

MLGearWriteRatSlp( PipeNetwork.GEZRI1 12 , GearlRatioSlope le+301 ); then there W|” nOt be an Offset

< g

1le+03

Green line: PN Gear Block Output
Red line: PN Gearbox Input
When the ratio changes

Synched

500

El

~500

2.1.11 ssMotion Library - Integrator

Description Return type

MLIntInit Initializes an integrator object BOOL
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Description Return type

MLIntWriteOutVal Sets the output value of an integrator object BOOL

2.1.11.1 MLIntIr"t P||:|E' Metwaork .".l"-

2.1.11.1.1 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.

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

Output values

Input value

N

MODE = PERICDIC

Periodicity

-

time

Figure 1-37: MLIntInit

NOTE

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.

2.1.11.1.2 Arguments

2.1.11.1.2.1 Input
BlockID Description

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
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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

2.1.11.1.2.2 Output

 Default (.Q) Description  peturns TRUE if the Integrator object is initialized
Data type BOOL
Unit N/A

2.1.11.1.2.3 Return Type

BOOL

2.1.11.1.3 Re
MLBIkCreate

lated Functions

MLINtWriteOutVal

2.1.11.1.4 Example

2.1.11.1.4.1 Structured Text

//Initiate an Integrator Pipe Block named “MyIntegrator” with a Modulo of

360

MLIntInit (MyIntegrator,

360.0, true );

2.1.11.1.4.2 Ladder Diagram

MLIAtInit

MylIntegratar
360

TRUE

En ]

“—BlockD
“—ModuloPosition

>~ Maodulo

2.1.11.1.4.3 Function Block Diagram

MLIrtinit Dorne
Mylntegrator  ——BlockiD Q—Q—f
360 ModuloFosition
TRLE —hodulo
2.1.11.2 MLIn

tWriteOutVal Pi pe Metwork .,‘.-""
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2.1.11.2.1 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.

NOTE

Output value can jump to another value instantly after the function is executed if the Pipe
Network is running.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.11.2.2 Arguments

2.1.11.2.2.1 Input
BlockID Description

ID number of an initiated Integrator object
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _

Value Description  pesired new output value of the selected Integrator

object
Data type LREAL
Range _
Unit User unit
Default _
2.1.11.2.2.2 Output
Default (.Q) Description

Returns TRUE if the output value if the Integrator object is
changed

Data type BOOL

2.1.11.2.2.3 Return Type
BOOL

2.1.11.2.3 Related Functions
MLIntInit

2.1.11.2.4 Example
2.1.11.2.4.1 Structured Text
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//change the output value of an integrator object to 35

MLIntWriteOutVal ( PipeNetwork.MyIntegrator, 35.0 );

2.1.11.2.4.2 Ladder Diagram

MLIntWriteOutVal
En a I

PipeMetwork Mylntegrator > BlockiD

380 value

2.1.11.2.4.3 Function Block Diagram

MLIntWriteOutVal|  DONE

| PipeMetwork Mylntegrator ——BlockiD Q;Q—i
| 350 [—bvalue '

2.1.12 Motion Library - Master
* TIP

« For an example of Master Functions, see Usage example of Master Functions

Functions sorted by types:

Motion Control Inquiry Functions Position setting
MLMstlInit MLMstReadAccel MLMstAbs
MLMstRun MLMstReadDecel MLMstAdd
MLMstWriteAccel MLMstReadInitPos MLMstForcePos
MLMstWriteDecel MLMstReadSpeed MLMstRel
MLMstWriteSpeed MLMstStatus

Functions sorted in alphabetical order:

Name Description Return type

MLMstAbs Does an absolute move BOOL

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

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

MLMstInit Initializes a master object (TMP generator) BOOL

MLMstReadAccel Gets the present acceleration value of a master None
block

MLMstReadDecel Gets the present deceleration value of a master  None
block

MLMstReadInitPos Gets the initial position of a master block None

MLMstReadSpeed Gets the speed of a master block None
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Name Description Return type
MLMstRel Does an Relative move for a specified distance BOOL
from the current position
MLMstRun Jogs at the specified speed. Returns TRUE if the BOOL
function succeeded
MLMstStatus Returns the status of the generator DINT
MLMstWriteAccel Sets the acceleration of a master block BOOL
MLMstWriteDecel Sets the deceleration of a master block BOOL
MLMstWriteInitPos Sets the initial position of a master block BOOL
MLMstWriteSpeed Sets the speed of a master block BOOL

2.1.12.1 Usage example of Master Functions

Speed

——————————————— TRAVEL_SPEED

MLMstRel
MLMstAbs

/ Q= False

\ time

Q=TRUE

MLMstRun(0.0) reduce the speed down to 0.

MLMstRun{0.0)
.Q =FALSE

Speed speed reached
Q=TRUE ~__ \

time

Figure 1-38: Master Functions Usage

2.1122 MLMStAbS P|F|E NE‘['.\IQ[I{."I.I"'

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

Kollmorgen | kdn.kollmorgen.com | June 2021




KAS Reference Manual - Motion Library | 2 Motion Library

2.1.12.2.2 Arguments

2.1.12.2.2.1 Input
BlockID Description

ID name of the Master Block
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default —
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

2.1.12.3 Position with Modulo On

NOTE

This information applies to both MLMstAbs and MLAxisAbs. For simplicity, the term Axis Block
also refers to Master Block.

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

« If the Position input is between 0 and the Modulo Position, then the Axis Block moves within
the current period (no position rollover).

« If the Position input is greater than the Modulo Position, then the Axis Block moves during
one of the next period (positive position rollover).

Position
Setpoint

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).

2.1.12.4 Forcing the direction of rotation
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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:

. 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).

End
a0
Start

(see an example in row#2 of the table below)
. Ifthe End Position is greater than the Start Position and the direction of rotation for the
axis is forced to be counter clockwise.

S

Start
&0

End
200

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

Examples
Start End Direction of Cross Position Input to R
Position Position rotation Modulo MLAxisAbs (1) RelativeDistance Moved (2)
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 No 30 -30 (i.e.30-60-0)
clockwise
60 200 counter Yes -160 -220 (i.e. 200 - 60 -
clockwise 360)
With:

(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

2.1.12.5 Travel Speed Update with MLAxisAbs
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The travel speed of the generator can be updated using the function block MLAXisGenWriteSpd.
Depending on the state of the generator, this speed is directly reflected on the current move or a
future move.

« If MLAXisAbs is not currently being executed, the new travel speed will be applied for the
trajectory calculation for a future MLAxisAbs command.

« If MLAXisAbs is currently being executed and a new MLAxisAbs with the same target position
is called, the new travel speed will be taken into account only if the current state of the TMP
profile is the constant velocity or acceleration. If the axis was decelerating to stop at the goal
position the new travel speed will not be taken into account.

« If a MLAXisAbs is currently being executed and a new MLAxisAbs with a different target
position is called, the new travel speed is taken into account.

Following are several examples.

A

First
MLAXxisAbs
. Second
MLAXxisAbs
. Initial Speed
New Speed

A

First
MLAXxisAbs
. Second
MLAXxisAbs
. Initial Speed
New Speed

Figure 1-40: Initial speed is bigger than the new speed

A

1. Acceleration

2. Constant
Velocity

3. Deceleration

Y

T

Figure 1-41: The speed update is taken into account only if the second MLAXxisAbs is triggered
during acceleration or constant velocity

2.1.12.5.0.1 Output
Default (.Q) Description

Returns true when function successfully executes
Data type BOOL
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{ Unit N/A

* TIP

To reduce the load on the CPU, call MLMstAbs only once for each move. This can be achieved by
adding a control variable, which is illustrated below.

// Master: modulo is on and modulo range is 0 - 360 with
rollover at 360

If Not MoveStarted Then

Position := 500;
MLMstAbs ( PipeNetwork.MASTER, Position);
MovesStarted := TRUE;

End if;

NOTE

Perform one of the following to prevent undesired axis movement if modulo is turned on.

« Verify that the Position value is within the modulo range.
. If the Position value is outside of the modulo range, call MLMstAbs function only once. See
the TIP above for an example of how to do this.

2.1.12.5.1 Related Functions
MLMstWriteSpeed
MLMstWriteDecel

2.1.12.5.2 Examples
2.1.12.5.2.1 Structured Text

//Make an absolute positon move with a Master block called “MASTER” to
position 1000.0
MLMstAbs ( PipeNetwork.MASTER, 1000.0 );

2.1.12.5.2.2 Ladder Diagram

MLMstAbs
MasterMove1Complete

En Q |

PipeMetwork MASTER >—BlockiD

1000.0 >—{Paosition

2.1.12.5.2.3 Function Block Diagram

S MLMstAbs ~ DoneAbs
PipeNetwork MASTER BlockiD a—_H
1000.0 Position

2.1.12.6 MLMstAdd |pipe Metwark

2.1.12.6.1 Description

Kollmorgen | kdn.kollmorgen.com | June 2021




KAS Reference Manual - Motion Library | 2 Motion Library

Performs a move for a specified distance relative to the endpoint of the previous move. Returns

TRUE if the function succeeded.

2.1.12.6.2 Arguments

2.1.12.6.2.1 Input

EN Description  gnables FB to be executed
Data type BOOL
Range 0,1
Unit N/A
Default _

Block ID Description  1p name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _

DeltaPos Description  Reative distance to move
Data type LREAL
Range _
Unit User unit
Default _

2.1.12.6.2.2 Output

Default (.Q) Description  eturns true when function successfully executes
Data type BOOL
Unit N/A

2.1.12.6.3 Related Functions
MLMstWriteSpeed
MLMstWriteDecel

2.1.12.6.4 Example
2.1.12.6.4.1 Structured Text

//At the endpoint of the previous move, with the Master

pipe block named

“MASTER”, make a move of 750.0

MLMstAdd ( PipeNetwork.MASTER,

750.0 );

2.1.12.6.4.2 Ladder Diagram
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StartMove
Pl

En
PipeMetwork. MASTER

7a0.0

MLMstAdd

“>—BlockiD

“—DeltaPosition

NOTE

You must use a pulse contact to start the FB

2.1.12.6.4.3 Function Block Diagram

 PipeNetwork MASTER
7500

2.1.12.7 MLMstForcePos

2.1.12.7.1 Description

MLMstAdd

ElockiD
DeltaPosition

DoneMstAdd’

Fipe Metwark

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.

2.1.12.7.2 Arguments

2.1.12.7.2.1 Input

EN Description  gpaples FB to be executed
Data type  gpoL
Range 0, 1
Unit N/A
Default —_

Block ID Description  1p name of the Master Block
Data type  pINT
Range [-2147483648, 2147483648]
Unit N/A
Default —

Position Description  pefines the Master starting position when the motion

starts

Datatype | RpaL
Range —
Unit User unit
Default —_

2.1.12.7.2.2 Output
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Default (.Q) Description  Returns true when function successfully executes

Data type BOOL

Unit N/A

2.1.12.7.3 Related Functions
MLMstReadInitPos

2.1.12.7.4 Example
2.1.12.7.4.1 Structured Text

//Reset the output position of the Master Pipe Block named “Master” to
2500.0
MLMstForcePos (PipeNetwork.Master, 2500.0);

2.1.12.7.4.2 Ladder Diagram

MLMstForcePos

En Q I

PipeMetwork MASTER >—BlockiD

2600.0 >—{Paosition

NOTE

You must use a pulse contact to start the FB

2.1.12.7.4.3 Function Block Diagram

o MLMstForcePos DonePos
PipeNetwork MASTER BlocklD - )—1
2500.0 FPosition

2.1.12.8 MLMstInit Fipe Network

2.1.12.8.1 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 pipe block (see figure below), the Inputs for this function are initialized by default.
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B MASTER : MASTER X

General Parameters

Sampling Period |1.0 |

Mode Modulo ~

Modulo Position |350.0

|
Travel Speed |1000.0 |
Acceleration |10000.0 |
|
|

Deceleration |10000.0

Initial Position |0.0

Cancel

Figure 1-42: TMP Initialization
2.1.12.8.2 Arguments
2.1.12.8.2.1 Input

Block ID Description  1p name of the Master Block
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default —
ModuloPosition Description  \odulo Position for cyclic motion systems expressed in

user logical units (Position Rollover Value)

Data type LREAL

Range _
Unit User unit
Default _
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 _
Unit Cycles
Default —
Speed Description  Traye| 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
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Data type LREAL

Range _
Unit User unit / sec
Default _
Acceleration Description  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/sec2
Default _
Deceleration Description  peceleration 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/sec2
Default _

Initial Position Description  ppjtja| 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  The available modes are Modulo (True) or No modulo

(False)
Data type BOOL
Range 01
Unit N/A
Default _
2.1.12.8.2.2 Output
Default (.Q) Description  Returns true when function successfully executes

Data type BOOL

Unit N/A
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2.1.12.8.3 Example
2.1.12.8.3.1 Structured Text

//Initialize a Master Pipe Block named “MASTER” to a Modulo of 360,
motion generator sample period of 1,Speed of 1000.0, Accel and Decel of
10000.0, Initial position of 0.0,

MLMstInit ( PipeNetwork.MASTER, 360.0, 1.0, 1000.0, 10000.0, 10000.0, 0.0,
true );

2.1.12.8.3.2 Ladder Diagram

MLMstinit
En Q |
PipeMetwork MASTER >—BlockiD

360.0 “>—ModuloPosition

1.0 > Period

800.0 —{Speed
20000 >—Acceleration
20000 “—{Deceleration

5200 >—InitialPosition

true >—Modulo

2.1.12.8.3.3 Function Block Diagram

MLMstinit 777 DoneMstinit
PipeNetwork MASTER —BlockiD -
360.0 —ModuloPosition
10 —Period
300.0 ~lspeed
20000.0 —laceeleration
20000.0 ~IDeceleration
5200 InttialPosition
true - Modulo

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

2.1.12.9.2 Arguments
2.1.12.9.2.1 Input

EN Description  gnaples FB to be executed
Data type BOOL
Range 0,1
Unit N/A
Default
Description  |p hame of the Master Block
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Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —
2.1.12.9.2.2 Output
'OK Description  peturns true when function successfully executes

Data type BOOL

Acceleration Description  peturns Acceleration value
Data type LREAL
Unit

User unit/sec2

2.1.12.9.3 Related Functions
MLMstReadSpeed
MLMstReadDecel

2.1.12.9.4 Example
2.1.12.9.4.1 Structured Text

// Read the present acceleration of a Pipe Block named “MASTER”
MLMstReadAccel ( PipeNetwork.MASTER ) ;

2.1.12.9.4.2 Ladder Diagram

MLMstReadAccel

En oK O |

PipeNetwork. MASTER ~ >—BlockID Acceleration —> MstAccelValue

2.1.12.10 Function Block Diagram

MLMstGetAccel

[ PipeNetwork MASTER [ ——BlocklD  Accelerati }————————] MstAccelValue

2.1.12.11 MLMstReadDecel |pipe Metwark

2.1.12.11.1 Description
Get the presently used value for deceleration of a master block.

2.1.12.11.2 Arguments
2.1.12.11.2.1 Input

Kollmorgen | kdn.kollmorgen.com | June 2021



../../../../../Content/4.UsingKASIDE/Design_Motion_Set_Position_Units.htm

KAS Reference Manual - Motion Library | 2 Motion Library

EN Description  gnjples FB to be executed
Data type BOOL
Range 01
Unit N/A
Default _

Block ID Description 15 name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —

2.1.12.11.2.2 Output

OK Description  peturns true when function successfully executes
Data type BOOL
Unit N/A

Deceleration Description  petyrns Deceleration value
Data type  |ReaL
Unit

User unit/sec2

2.1.12.11.3 Example

2.1.12.11.3.1 Structured Text

// Read the present

deceleration

of a Pipe Block named “MASTER”

MLMstReadDecel ( PipeNetwork.MASTER ) ;

2.1.12.11.3.2 Ladder Diagram

PipeNetwork MASTER

>_

MLMstReadDecel
En OK @ I
BlockID Deceleration — MsDecelValue

2.1.12.11.3.3 Function Block Diagram

[ PipeNetwork MASTER | ———BlockiD

2.1.12.12 MLMstReadInitPos

2.1.12.12.1 Description

MLMstGetDecel

Decelerati___;|

MstDecelValue

Fipe Metwaork
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Get the presently used value for initial position of a master block.
2.1.12.12.2 Arguments
2.1.12.12.2.1 Input

EN Description  gnaples FB to be executed
Data type  gooL
Range 0,1
Unit N/A
Default —
Block ID Description  pjneNetwork Block

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.12.12.2.2 Output
OK Description  Returns true when function successfully executes

Data type BOOL

Unit N/A
Position Description  petyrns Intial Postion

Data type LREAL

Unit User unit

2.1.12.12.3 Example
2.1.12.12.3.1 Structured Text

MstInitPos := MLMstReadInitPos( PipeNetwork.MASTER );

2.1.12.12.3.2 Ladder Diagram

MLMstReadInitPos

En 0K @ I

PipeNetwork. MASTER ~ >—BlockID Position —> MstinitPos

2.1.12.12.3.3 Function Block Diagram

_ MLMstGetinitPos S
| PipeNetwork MASTER |——BlockiD  Position } MstinitPos
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2.1.12.13 MLMstReadSpeed

2.1.12.13.1 Description

Pipe Metwark

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

2.1.12.13.2 Arguments

2.1.12.13.2.1 Input
‘EN Description  gpaples FB to be executed
Data type BOOL
Range 0,1
Unit N/A
Default _
Block ID Description  1p name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.12.13.2.2 Output
OK Description  Retyrns true when function successfully executes
Data type BOOL
Unit N/A
Speed Description  Retyrns current Speed
Data type | RpaL
Unit

User unit/sec

2.1.12.13.3 Related Functions

MLMstReadAccel
MLMstReadDecel

2.1.12.13.4 Example

2.1.12.13.4.1 Structured Text

MstSpeed :=

2.1.12.13.4.2 Ladder Diagram

MLMstReadSpeed( PipeNetwork.MASTER ) ;
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En

PipeNetwork MASTER >—BlockID

MLMstReadSpeed

2.1.12.13.4.3 Function Block Diagram

MLMstReadSpeed
| PipeNetwork MASTER |—{BlockiD

Speed

2.1.12.14 MLMstRel

Fipe Metwark

2.1.12.14.1 Description

0K S |
Speed — MstSpeed
——4——4——4—4 MsttSpeed

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

function succeeded.

2.1.12.14.2 Arguments

2.1.12.14.2.1 Input
EN Description  ppaples FB to be executed
Data type BOOL
Range 0,1
Default _
Block ID Description  1p name of the Master Block
Datatype DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
DeltaPos Description  pelative distance to move
Data type LREAL
Range _
Unit User unit
Default _
2.1.12.14.2.2 Output
Default (.Q) Description  Retyrns true when function successfully executes
Data type BOOL
Unit N/A

2.1.12.14.3 Related Functions
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MLMstWriteSpeed
MLMstWriteDecel

2.1.12.14.4 Example
2.1.12.14.4.1 Structured Text

MLMstRel ( PipeNetwork.MASTER, )

2.1.12.14.4.2 Ladder Diagram

MLMstRel
StartMove
nd En Q |
PipeMetwork MASTER >—BlockiD
750.0 ~—{DeltaPosition

NOTE

You must use a pulse contact to start the FB

2.1.12.14.4.3 Function Block Diagram

MLMstRel " DoneMstRel

PipeNetwork MASTER —BlockiD Q%O—i

750.0 DeltaPosition

2.1.12.15 MLMstRUN |pipe Metwark

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

2.1.12.15.2 Arguments
2.1.12.15.2.1 Input

EN Description  gpapes FB to be executed
Data type BOOL
Range 0,1
Unit N/A
Default _
Block ID Description  1p name of the Master Block

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default
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Speed Description  gpeed to jog motor

Data type LREAL
Range _
Unit User unit/sec
Default —

2.1.12.15.2.2 Output

Default (.Q) Description  peturns true when function successfully executes

Data type BOOL
Unit N/A

2.1.12.15.3 Related Functions

MLMstWriteSpeed

MLMstWriteDecel

2.1.12.15.4 Example

2.1.12.15.4.1 Structured Text

MLMstRun ( PipeNetwork.MASTER, )
2.1.12.15.4.2 Ladder Diagram
MLMstRun
En Q I
PipeMetwork MASTER >—BlockiD
1250.0 > Speed

2.1.12.15.4.3 Function Block Diagram

MLMstRun DonellstRun

2.1.12.16 MLMstStatus

2.1.12.16.1 Description

PipeNetwork MASTER —BlockiD ——H

1250.0 Speed

Fipe Metwaork

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.

Term Definition

Running Speed is hon-zero
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Term Definition

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

Status Definition

0 (New speed programmed) is entered when a jog move (MLMstRun) is commanded and
the current speed is not at the commanded speed.

1 (Stable state Running or Stopped) is entered when a jog move (MLMstRun) is
commanded and the current speed is at the commanded speed.
(Stable state Running or Stopped) is entered when a position move is programmed and
motion is completed.

2 (Speed change) is entered when the current speed is greater than the commanded
speed.

3 (Speed reversal while positioning) is entered when a position move is programmed and
the distance to go requires a speed reversal.

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

5 (Constant Speed while positioning) is entered when a positioning move is commanded
and the current speed is at the commanded speed.

6 (Deceleration while positioning) is entered when a positioning move is commanded and
the current speed is changing to achieve the target position at zero speed.

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

2.1.12.16.2 Arguments

2.1.12.16.2.1 Input
EN Description  gpaples FB to be executed
Data type BOOL
Range 0,1
Unit N/A
Default _
Block ID Description  1p name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.12.16.2.2 Output
OK Description  Returns true when function successfully executes
Data type BOOL
Unit N/A
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Default (.Q) Description
Data type

Unit

Returns the status of the generator

DINT
N/A

2.1.12.16.3 Example
2.1.12.16.3.1 Structured Text

MasterStatus :=

2.1.12.16.3.2 Ladder Diagram

‘ MLMstStatus

En

QK

MLMstStatus ( PipeNetwork.MASTER ) ;

MasterStatus

‘ PipeMetwork MASTER >—ElockiD

2.1.12.16.3.3 Function Block Diagram

_ MLMstStatus
| PipeNetwork MASTER |——BlockiD Q

2.1.12.17 MLMstWriteAccel

Pipe Metwaork

2.1.12.17.1 Description

" DoneMstStatus

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

2.1.12.17.2 Arguments

2.1.12.17.2.1 Input

EN Description  gpaples FB to be executed
Data type BOOL
Range 01
Unit N/A
Default —

Block ID Description  |p hame of the Master Block
Data type  pINT
Range [-2147483648, 2147483648]
Unit N/A
Default _

Acceleration Description  acceleration value expressed in user logical units per

second squared
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Data type LREAL
Range _
Unit User unit/sec2
Default _

2.1.12.17.2.2 Output

Default (.Q) Description  Returns true when function successfully executes

Data type BOOL
Unit N/A

2.1.12.17.3 Related Functions
MLMstAbs

MLMstRel

MLMstWriteSpeed
MLMstWriteDecel

2.1.12.17.4 Example
2.1.12.17.4.1 Structured Text

MLMstWriteAccel ( PipeNetwork.MASTER, ) ;

2.1.12.17.4.2 Ladder Diagram

MLMstWriteAccel

En Q S |
PipeNetwork MASTER >—BlockID

40000.0 “—Acceleration

2.1.12.17.4.3 Function Block Diagram

o MLMstWriteAccel - DonellstSetAcce
PipeNetwork MASTER BlockiD Q40—1
40000.0 Accelerati .

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

2.1.12.18.2 Arguments
2.1.12.18.2.1 Input
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EN Description
Data type
Range
Unit
Default

Block ID Description
Data type
Range
Unit
Default

Deceleration 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

Deceleration value

LREAL

User unit/sec2

2.1.12.18.2.2 Output

Default (.Q) Description
Data type
Unit

Returns true when function successfully executes

BOOL
N/A

2.1.12.18.3 Related Functions
MLMstWriteSpeed

2.1.12.18.4 Example
2.1.12.18.4.1 Structured Text

MLMstWriteDecel ( PipeNetwork.MASTER,

2.1.12.18.4.2 Ladder Diagram

En

PipeNetwork MASTER >—BlockID

40000.0 “—{Deceleration

MLMstWriteDecel
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2.1.12.18.4.3 Function Block Diagram

MLMstWriteDecel " DonelMstSetDecel
PipeNetwork MASTER BlockiD Q40—1
40000.0 Deceleration

2.1.12.19.1 Description
Set the initial position of a master block. Returns TRUE if the function succeeded.

2.1.12.19.2 Arguments
2.1.12.19.2.1 Input

EN Description  gpaples FB to be executed
Data type BOOL
Range 0.1
Unit N/A
Default _

Block ID Description  1p name of the Master Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _

Position Description  ppjtjal position
Data type | RpaL
Range _
Unit User unit
Default _

2.1.12.19.2.2 Output

Default (.Q) Description  petyrns true when function successfully executes
Data type BOOL
Unit N/A

2.1.12.19.3 Example
2.1.12.19.3.1 Structured Text

MLMstWriteInitPos ( PipeNetwork.MASTER, )
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2.1.12.19.3.2 Ladder Diagram

2.1.12.20 MLMstWriteSpeed

2.1.12.20.1 Description

Set the speed of motion for the MLMstAbs and MLMstRel blocks. Returns TRUE if the function
succeeded. This function does not generate any motion.

2.1.12.20.2 Arguments

MLMstWritelnitPos
En Q S |
PipeNetwork MASTER >—BlockID
2500.0 “—{Position
2.1.12.19.3.3 Function Block Diagram
MLMst\WritelnitPos ~ DoneSetinitPos
PipeNetwork MASTER BlockiD ——H
120.0 Position

Pipe Metwaork

2.1.12.20.2.1
EN Description  gpaples FB to be executed
Datatype  gooL
Range 0,1
Unit N/A
Default _
Block ID Description 15 name of the Master Block
Datatype  piNT
Range [-2147483648, 2147483648]
Unit N/A
Default —
Speed Description  gpeed of the motion
Data type | RpaL
Range —
Unit User unit/sec
Default _
2.1.12.20.2.2 Output
Default (.Q) Description  Returns true when function successfully executes

Kollmorgen | kdn.kollmorgen.com | June 2021



../../../../../Content/4.UsingKASIDE/Design_Motion_Set_Position_Units.htm

KAS Reference Manual - Motion Library | 2 Motion Library

Data type BOOL

Unit N/A

2.1.12.20.3 Related Functions
MLMstWriteDecel

2.1.12.20.4 Example
2.1.12.20.4.1 Structured Text

MLMstWriteSpeed( PipeNetwork.MASTER, ) ;

2.1.12.20.4.2 Ladder Diagram

MLMstWriteSpeed

En Q S |
PipeNetwork MASTER >—BlockID

400.0 “—{Speed

2.1.12.20.4.3 Function Block Diagram

_ MLMst\WriteSpeed ~ DoneSetSpeed
PipeNetwork MASTER BlockiD Q40—1
800.0 Speed

2.1.13 Motion Library - Phaser
* TIP

« For an example of Phaser functions, see Usage example of Phaser Functions

INET[ES Description Return type
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 slope value of a phaser block BOOL
MLPhaReadActPhase Get the actual phase value of a phaser block. LREAL

* TIP

There is a delay when using an external encoder. The delay is five cycles (2 cycles to read the
encoder from the AKD via EtherCAT, 1 cycle for computing, 2 cycles for sending the new position
set point to the AKD). This lag error is speed proportional (5 cycles * speed). A Phaser block can
be used to compensate for this lag.

When executing, the phaser block is in one of three states: Standby, Changing phase, or Applying
phase.

Kollmorgen | kdn.kollmorgen.com | June 2021




KAS Reference Manual - Motion Library | 2 Motion Library

Standby Entered when the Block is initialized. Exits to the State "Changing Phase" when the
Phase value is changed via the MLPhaWritePhase command

Changing Entered when a new value is programmed, and exits to "Applying phase" state when
Phase the programmed phase offset is reached. The current Phase offset value is slewed to
the new phase offset by the amount of the slew value.

Applying  Entered when the programmed Phase value is reached. Exits to the Changing phase
Phase state whenever a new value is programmed via the MLPhaWritePhase function
changes the Phase Offset target.

2.1.13.1 Usage example of Phaser Functions
You can call MLPhaWritePhase function to modify the Phase value..

You can call MLPhaWriteSlope to modify the rate of change of phase, or slope, applied when the
Phase value is changed.

Input value

Input value

Qutput value time
\ PHASE_SLOPE
v
“ N\
// N

1s Q = TRUE time
MLPhaSetPhase T T
Q =FALSE

A
Input value
Input value
j | PHASE
-~

Output value = (Input value + PHASE) % MODULO_POSITION time

Output value

/

time

Figure 1-43: Phaser Functions Usage

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

2.1.13.2 MLPhalnit |pipe Metwaork
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2.1.13.2.1 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 settings entered in the Pipe Blocks

Properties screen.

The Phaser Pipe Block is assigned a Name, OUTPUT_PERIOD, PHASE, PHASE_SLOPE_TYPE, and

STANDBY_VALUE.
2.1.13.2.2 Arguments

2.1.13.2.2.1 Input
BlockID Description  1p Name of a Phaser function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
ModuloPosition Description  Rojiover Position of the Phaser block
Data type LREAL
Range _
Unit User unit
Default 360.0
Phase Description  Amount of Phase adjustment
Data type LREAL
Range _
Unit N/A
Default 0.0
UseUserSlope Description  setting determines if Max Slope or user-defined slope is
used
Data type BOOL
Range 0,1
Unit N/A
Default Max Slope
PhaseSlope Description  yser-defined slope for making the phase adjustment
Data type LREAL
Range _
Unit User unit/sec
Default

0.0
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StandbyValue Description  1hjs value is output from the Phaser Block, when the pipe
is active, until the MLPhaWritePhase function is executed.

Data type LREAL

Range _
Unit N/A
Default 0.0
2.1.13.2.2.2 Output
Default (.Q) Description  petyrns True if the function block is successfully

executing

Data type BOOL

Unit N/A

2.1.13.2.3 Related Functions
MLPhaReadPhase
MLPhaReadSlope

MLPhalnit

MLPhaWritePhase

2.1.13.2.4 Example
2.1.13.2.4.1 Structured Text

//Initialize a Phaser Pipe Block named “PhaseAdjust” to a Modulo of
720, phase offset value of 30, use the Max Slope
MLPhalInit ( PipeNetwork.PhaseAdjust , 720, 30, false, 30 , 10 );

2.1.13.2.4.2 Ladder Diagram

MLPhalnit
InitPhaseBlock
| En Q |
PipeNetwork. PhaseAdjust >—BlockiD
7200 “>—ModuloPosition
30.0 “—{Phase
0 >—UseUserSlope
300 >—PhaseSlope
10.0 “—{StandbyValue

2.1.13.2.4.3 Function Block Diagram

......... T Lo
PipeMNetwork.PhaseAdjust [——BlockiD Q—' MNormal_Init

720 —{ModuloPesition

—~ R

falze [ luseusersiope |

— o e L

10 tandbyvawe [ 0 7
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2.1.13.3.1 Description
Get the actual phase value of a phaser block.

If a “PHASE_SLOPE_USER" (refer to MLPhaReadSlope and MLPhaWriteSlope) value is being used, the
new phase (refer to MLPhaWritePhase) isn't set immediately; the phase will be ramped with the
slope value from the old phase value to the new phase value. MLPhaReadActPhase returns this
ramping value.

MLPhaReadPhase returns the new value and this also when the phaser is still ramping. If using
max slope means no ramping MLPhaReadActPhase and MLPhaReadPhase return always the same
value.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.13.3.2 Arguments

2.1.13.3.2.1 Input
Enable Description

Data type
Range
Unit
Default

BlockID Description  1p Name of a Phaser function block in the Pipe Network

Data type DINT

Range [-2147483648, 2147483648]

Unit N/A
Default

2.1.13.3.2.2 Output
OK Description

Data type
Unit
Phase Description

Data type LREAL
Unit

2.1.13.3.3 Related Functions
MLPhaReadPhase, MLPhaWritePhase, MLPhaReadSlope, MLPhaWriteSlope
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2.1.13.4.1 Description
Get the phase value of a phaser block.

2.1.13.4.2 Arguments
2.1.13.4.2.1 Input

BlockID Description  1p Name of a Phaser function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.13.4.2.2 Output
Phase Data type LREAL

2.1.13.4.3 Example
2.1.13.4.3.1 Structured Text

PresentPhase := MLPhaReadPhase( PipeNetwork.PhaseAdjust );

2.1.13.4.3.2 Ladder Diagram

MLPhaReadFPhase
GetPhase

‘ | En OK |

PipeMetwork PhaseAdjust “—{BlockiD Phase — PresentPhase

2.1.13.4.3.3 Function Block Diagram

IMLPhaReadFhase
| PipeMetwork PhaseAdjust I—BlockID Phase4| ActualPhase

2.1.13.5.1 Description
Get the phase slope value of a phaser block.

2.1.13.5.2 Arguments
2.1.13.5.2.1 Input

BlockID Description  1p Name of a Phaser function block in the Pipe Network

Data type DINT

Range [-2147483648, 2147483648]
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Unit N/A
Default —
2.1.13.5.2.2 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.

2.1.13.5.3 Related Functions
MLPhaReadSlope

2.1.13.5.4 Example
2.1.13.5.4.1 Structured Text

PresentSlope :=MLPhaReadSlope( PipeNetwork.PhaseAdjust );

2.1.13.5.4.2 Ladder Diagram

MLPhaReadSlope

| GetPhase

‘ | En OK |

PipeMetwork PhaseAdjust “—{BlockiD Slope — PresentSlope

2.1.13.5.4.3 Function Block Diagram

MLPhaReadSlope
| PipeNetwork PhaseAdjust I—BlockID Slope4| ActualSlope

2.1.13.6 MLPhaWritePhase [Fine Netwark o

2.1.13.6.1 Description
Set the phase value of a phaser block.

2.1.13.6.2 Arguments
2.1.13.6.2.1 Input

BlockID Description  1p Name of a Phaser function block in the Pipe Network

Data type DINT

Range [-2147483648, 2147483648]
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Unit N/A
Default —
Phase Description  phase value
Data type LREAL
Range _
Unit User unit/sec
Default Value defined in the setup of a phaser Block within a Pipe
Network. It is in the “PHASE" field in the parameter tab
2.1.13.6.2.2 Output
Default (.Q) Description  petyurns True if the function block is successfully
executing
Data type BOOL
Unit N/A

2.1.13.6.3 Related Functions
MLPhaReadPhase

2.1.13.6.4 Example
2.1.13.6.4.1 Structured Text
MLPhaWritePhase ( PipeNetwork.PhaseAdjust ,

) ;

2.1.13.6.4.2 Ladder Diagram

MLPhaWritePhase
SetPhase
|

En Q |

PipeNetwork. PhaseAdjust >—BlockiD

“»—{Phase

30.0

2.1.13.6.4.3 Function Block Diagram

MLPhaWritePhase -
PipeNetwork PhaseAdjust —BlocklD Q4| Mormal_SetPhase
30 —Fhase

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

2.1.13.7.2 Arguments

2.1.13.7.2.1 Input
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BlockID Description  1p Name of a Phaser function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Description  get sjope of phase adjust
Data type LREAL
Range _
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.
2.1.13.7.2.2 Output
Default (.Q) Description  petyurns True if the function block is successfully executing
Data type BOOL
Unit N/A
2.1.13.7.3 Related Functions
MLPhaReadSlope
2.1.13.7.4 Example
2.1.13.7.4.1 Structured Text
MLPhaWriteSlope ( PipeNetwork.PhaseAdjust , )
2.1.13.7.4.2 Ladder Diagram
MLPhaWriteSlope
GetPhase
|| En Q I
PipeNetwork. PhaseAdjust >—BlockiD
300 “>—Slope
2.1.13.7.4.3 Function Block Diagram
" [MLPhaWriteSlope
PipeNetwork PhaseAdjust —BlocklD Q4| _ NprmaI_SetSIope _
10 —{Slope
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2.1.14 Motion Library - PMP

Description Return type

MLPmMpAbs Moves to an Absolute Position BOOL

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

MLPmplInit Initializes a PMP object (Parabolic Motion Profile BOOL
generator) with user-defined settings

MLPmpReadAccel Gets the Acceleration parameter of a PMP block None

MLPmpReadFstSpd Gets the FirstTravelSpeed parameter of a PMP  None
block

MLPmpReadInitPos Gets the InitialPosition parameter of a PMP None
block

MLPmpReadJerk Gets the Jerk parameter of a PMP block None

MLPmpReadLstSpd Gets the LastTravelSpeed parameter of a PMP  None
block

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  BOOL
block

MLPmpWriteJerk Sets the jerk parameter of a PMP block BOOL

MLPmpWriteLstSpd Sets the LastTravelSpeed parameter of a PMP ~ BOOL
block

2.1.14.1 MLPmpAbS P'F'E' NEt'&\":‘fk 1.|"'-.

2.1.14.1.1 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.

2.1.14.1.2 Arguments
2.1.14.1.2.1 Input
BlockID Description  1p Name of the PMP function block in the Pipe Network
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default —
Position Description  Apsolute Position of motor/load to be at after this FB is
complete
Data type | RpaL
Range —_

Kollmorgen | kdn.kollmorgen.com | June 2021 209




KAS Reference Manual - Motion Library | 2 Motion Library

Unit

User unit
Default _
2.1.14.1.2.2 Output
Default (.Q) Description  petyurns True if the function block is successfully executing
Data type BOOL
Unit N/A

2.1.14.1.3 Related Functions

MLPmpWriteAccel
MLPmpWriteJerk
MLPmpWriteFstSpd

2.1.14.1.4 Example

2.1.14.1.4.1 Structured Text

MLPmpAbs ( PipeNetwork.PmpMaster, 1000.0 ) ;

2.1.14.1.4.2 Ladder Diagram

StartMove
| |

11
PipeMetwork.PmpMaster

1000.0

>_
>_

MLPmpéAbs
En
BlocklD

Position

2.1.14.1.4.3 Function Block Diagram

MLPmpAbs
BlocklD

PipeNetwork Pmphaster

1000.0

2.1.14.2 MLPmpForcePos

2.1.14.2.1 Description

FPosition

Mormal_PmpéAbs

a—(H

Pipe Metwark

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.

2.1.14.2.2 Arguments
2.1.14.2.2.1 Input

EN

Description

Data type

Enables FB to be executed

BOOL
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Range 0,1
Unit N/A
Default _
Block ID Description  1p name of the PMP Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Position Description  pefines the PMP starting position when the motion starts
Data type LREAL
Range _
Unit User unit
Default _
2.1.14.2.2.2 Output
Default (.Q) Description  Returns true when function successfully executes
Data type BOOL
Unit N/A
2.1.14.2.3 Related Functions
MLPmpReadInitPos
2.1.14.2.4 Example
2.1.14.2.4.1 Structured Text
MLPmpForcePos ( PipeNetwork.PMP, )
2.1.14.2.4.2 Ladder Diagram
MLPmpForceFos
En oF——CO—

PipeMetwork. PMP  >-BlockiD

2600.0 >HPosition
NOTE

You must use a pulse contact to start the FB

2.1.14.2.4.3 Function Block Diagram
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_ MLPmpForcePos DonePos
_ FipeMetwork PP BlockiD Q
25000 Position

2.1143 MLPmpInlt P|F|E' NEt'ﬂ"Drk \I"-..

2.1.14.3.1 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.

NOTE

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

2.1.14.3.2 Arguments
2.1.14.3.2.1 Input

BlockID Description  1p Name of a PMP function block in the Pipe Network
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
ModuloPosition Description  \j0dulo 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 _
Unit User unit
Default 1.0
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FirstTravelSpeed

LastTravelSpeed

Acceleration

Jerk

InitialPosition

Modulo

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

Default

First Travel Speed of the motion
LREAL

User unit/sec

100.0

Last Travel Speed of the motion
LREAL

User unit/sec

100.0

Acceleration of the Pmp block motion
LREAL

User unit/sec?

1000.0

Jerk

LREAL

User unit/sec3

0

Initial Position of the Pmp block when the Pipe Network is
start up

LREAL
User unit
0

The available modes are Modulo (True) or No modulo
(False)

BOOL
0,1
N/A

2.1.14.3.2.2 Output
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Default (.Q) Description  petyrns True if the function block is successfully executing

Data type BOOL

Unit N/A

2.1.14.3.3 Related Functions
MLPmpReadAccel
MLPmpReadFstSpd
MLPmpReadInitPos
MLPmpRead]erk
MLPmpReadLstSpd

2.1.14.3.4 Example
2.1.14.3.4.1 Structured Text

//Initialize a PMP Pipe Block named “PMP” to a modulo roll over of 360,
motion generator sample period of 1,First Travel Speed of 800.0, Second
Travel Speed of 20000.0, Accel of 20000.0,Jerk of 520.0, Initial position
of 0.0

MLPmpInit ( PipeNetwork.Pmp , 360.0, 1.0, 800.0, 20000.0, 20000.0, 520.0,
0, true ) ;

2.1.14.3.4.2 Ladder Diagram

MLPrmiplnit

InitBlock

| En o—C—-

PipeMetwork PMP >—BlockiD

360.0 >—MaoduloPosition

1.0 >—{Period
800.0 >—FirstTravelSpeed
20000 >—LastTravelSpeed
20000 >—|Acceleration
520.0 S—derk

] S—InitialPosition

] “>—{Modulo

2.1.14.3.4.3 Function Block Diagram

o MLPmplnit © ' Done_Prmplnit
PipeMetwork PMP —— BlockiD Q S _

3600 ModuloPosition
1.0 Feriod
2000 FirstTravelSpead
20000 LastTravelSpeed
20000 Acceleration
5200 Jerk
0 InitialP osition
True odulo
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2.1.14.4.1 Description

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

2.1.14.4.2 Arguments
2.1.14.4.2.1 Input

BlockID Description  1p Name of the PMP function block in the Pipe Network
Data type DINT

Range [-2147483648, 2147483648]

Unit N/A

Default _

2.1.14.4.2.2 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.

2.1.14.4.3 Related Functions
MLPmpReadFstSpd
MLPmpReadInitPos
MLPmpRead]erk
MLPmpReadLstSpd

2.1.14.4.4 Example
2.1.14.4.4.1 Structured Text

PmpAccelValue := MLPmpReadAccel ( PipeNetwork.PmpMaster ) ;

2.1.14.4.4.2 Ladder Diagram

Gethccel

| HLPmpReadiccel
[ En OK I

PipeNetwork PmpMaster “>—BlockiD Acceleration —> PmpAccelValue

2.1.14.4.4.3 Function Block Diagram
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2.1.14.5.1 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.

2.1.14.5.2 Arguments
2.1.14.5.2.1 Input

BlockID Description  1p Name of a PMP function block in the Pipe Network
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.14.5.2.2 Output
FirstTravelSpeed 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

2.1.14.5.3 Related Functions
MLPmpReadAccel
MLPmpReadFstSpd
MLPmpReadInitPos
MLPmpRead]erk
MLPmpReadLstSpd
MLPmpWriteLstSpd

2.1.14.5.4 Example
2.1.14.5.4.1 Structured Text

FirstSpeedValue := MLPmpReadFstSpd( PipeNetwork.PmpMaster ) ;

2.1.14.5.4.2 Ladder Diagram

HLPnpReadF=t5pd
GetFstApd

‘ | En OK |

PipeNetwork PmpMaster “>—BlockiD FirstTravelSpeed | — FirstSpeedValue
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2.1.14.5.4.3 Function Block Diagram

.......... e e P
" aBlockiD FirstTravelSpesdjg—— FirstSpeedyalue

2.1.14.6.1 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.

2.1.14.6.2 Arguments
2.1.14.6.2.1 Input

BlockID Description  1p Name of a PMP function block in the Pipe Network
Data type DINT

Range [-2147483648, 2147483648]

Unit N/A

Default _

2.1.14.6.2.2 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.

2.1.14.6.3 Related Functions
MLPmplnit

2.1.14.6.4 Example
2.1.14.6.4.1 Structured Text

PmpInitPos := MLPmpReadInitPos( PipeNetwork.PmpMaster ) ;

2.1.14.6.4.2 Ladder Diagram

HLPmnpReadInitPos=
GetinitPosition
|

‘ | En OK |

PipeMetwork. PmpMaster “»—BlockiD InitialPosition PmplnitFos
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2.1.14.6.4.3 Function Block Diagram

HLPmnpReadInitPos=

| PipeMetwork PmpMaster |;B|OC|{|D InitialPosition% MasterPmp_InitPos

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

2.1.14.7.2 Arguments
2.1.14.7.2.1 Input

BlockID Description  ID Name of a PMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —

2.1.14.7.2.2 Output

Jerk Description  Jerk of the PMP PipeNetork Function Block
Data type LREAL
Unit User unit/sec3

Value defined in the setup of a PMP Block within a Pipe

Default Network. It is in the “JERK” field in the parameter tab.

2.1.14.7.3 Example
2.1.14.7.3.1 Structured Text

PmpJerkValue := MLPmpReadJerk( PipeNetwork.PmpMaster ) ;

2.1.14.7.3.2 Ladder Diagram

HLPmpReadJerk
Getlerk

[ | En OK |

PipeNetwork PmpMaster “—{BlockiD Jerk — PmpJerkValue

2.1.14.7.3.3 Function Block Diagram

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

2.1.14.8.2 Arguments
2.1.14.8.2.1 Input

Kollmorgen | kdn.kollmorgen.com | June 2021




KAS Reference Manual - Motion Library | 2 Motion Library

BlockID Description  1p Name of a PMP function block in the Pipe Network

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.14.8.2.2 Output
LastTravelSpeed Description | 55t 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.

2.1.14.8.3 Related Functions
MLPmpReadAccel
MLPmpReadFstSpd
MLPmpReadInitPos
MLPmpRead)erk

2.1.14.8.4 Example
2.1.14.8.4.1 Structured Text

PmpLastSpeed := MLPmpReadLstSpd( PipeNetwork.PmpMaster ) ;

2.1.14.8.4.2 Ladder Diagram

HLPmnpReadl=t5Spd
GetSpeedvalue

[ | En OK |

PipeNetwork PmpMaster “—{BlockiD astTravelSpeed — PmplLastSpeed

2.1.14.8.4.3 Function Block Diagram

MLPmpReadl stSpd et
" PipeNetwork PmpMaster 3l BlockID LastTravelSpesdfs—— PmplastSpesd

2.1.14.9 MLPmpReI P|F'E NEt'ﬁ\'ﬂrkyf

2.1.14.9.1 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.
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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 itis a 2 or 1 delta move.

If the DeltaSecond argument is non-zero, it must have the opposite sign than the sign of the
DeltaFirst argument.

A A

position
Backward
speed

Forward

0 time

[
>
time

Figure 1-44: PMP Generator Forward & Backward Motion Profile

2.1.14.9.2 Arguments
2.1.14.9.2.1 Input

BlockID Description  1p Name of the PMP function block in the Pipe Network
Data type  pINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
DeltaFirst Description | ongth of first Move

Datatype 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 | angth 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.
2.1.14.9.2.2 Output
Default (.Q) Description

Returns True if the MLPmIRel successfully completed
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Data type
Unit

BOOL
N/A

2.1.14.9.3 Related Functions

MLPmpWriteAccel
MLPmpWriteFstSpd
MLPmpWriteJerk
MLPmpWriteLstSpd

2.1.14.9.4 Example

2.1.14.9.4.1 Structured Text

//Execute a Relative move on a PMP Block name “PmpMaster” with a First

Travel Speed of 750.0, Second Travel Speed of -500,

MLPmpRel ( PipeNetwork.PmpMaster, 750 , -500);

2.1.14.9.4.2 LadderD

StartMove
| |
11

iagram

MLPmpRel

En

PipeMetwork.PmpMaster
750.0

-500

2.1.14.9.4.3 Function

“—{BlockiD
“—DeltaFirst

»—DeltaSecond

Block Diagram

MLPmpRel
PipeNetwork PmpMaster BlocklD
750.0 DeltaFirst
-450.0 DeltaSecond

'NormaI_PmPMasterReIM_" '

a—H

2.1.14.10 MLPmpRun

Pipe Metwork o

2.1.14.10.1 Description
Jog the generator at the requested speed.

2.1.14.10.2 Arguments

2.1.14.10.2.1 Input

EN

Description

Data type
Range

Unit

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
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Default —
BlockID Description ID Name of the PMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —
Speed Description 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).
Data type  LREAL
Range —
Unit User unit/sec
Default —
2.1.14.10.2.2 Output
Default (.Q) Description  Returns True if the MLPmpRun successfully completed.
Data type BOOL
Unit N/A

2.1.14.10.3 Related Functions

MLPmpStatus
2.1.14.10.4 Example

2.1.14.10.4.1 Structured Text

//Execute a Relative move on a PMP Block name “PmpMaster” with a Jog

speed of 1000.0
MLPmpRun ( PipeNetwork.PmpMaster,

1000.0 )

2.1.14.10.4.2 Ladder Diagram

StartMove
[ | En

MLPmpRun

PipeMetwork PMP = BlockiD

1000.0 >{Sneed

2.1.14.10.4.3 Function Block Diagram

FipeMetwork PMP
1000

MLPmpRun © " normal_PMPRuR
BlockiD Q

: Speed
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2.1.14.11 MLPmpStatus [pipe Metwork

2.1.14.11.1 Description
Returns the status of the PMP block generator.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.14.11.2 Arguments
2.1.14.11.2.1 Input

EN Description  ppaples FB to be executed.
Data type BOOL
Range 0 1
Unit N/A
Default _

BlockID Description  1p Name of the PMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _

2.1.14.11.2.2 Output

OK Description  eturns true when function successfully executes
Data type BOOL
Unit N/A

Default (.Q) Description  Retyrns the status of the PMP block generator

Value Description

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

Kollmorgen | kdn.kollmorgen.com | June 2021



../../../../../Content/2.IntroKAS/Prog_dual_core.htm

KAS Reference Manual - Motion Library | 2 Motion Library

[ Unit N/A }

2.1.14.11.3 Example
2.1.14.11.3.1 Structured Text

PMP Status := MLPmpStatus ( PipeNetwork.PmpMaster ) ;

Done :=TRUE;

2.1.14.11.3.2 Ladder Diagram

MLPmpStatus
StartMove
|

[ | En Ok |

PipeMetwork PMP >—BlockiD o] =2 PMP_Status

2.1.14.11.3.3 Function Block Diagram

' J MLPrp Status L " normal_PMPStatus
Q

_PipeNem_rorkPMP _ quckID _

2.1.14.12 MLPmpWriteAccel [Finz Metwork o

2.1.14.12.1 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.

2.1.14.12.2 Arguments

2.1.14.12.2.1 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 Description Acceleration Value

Data type LREAL

Range >0

Unit User unit/sec2

Default Value defined in the setup of a PMP Block within a Pipe
Network. It is the “ACCELERATION" field the parameter
tab.
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2.1.14.12.2.2 Output

Default (.Q) Description  Returns True if the function block is successfully
executing

Data type BOOL

Unit N/A

2.1.14.12.3 Related Functions
MLPmMpAbs

MLPmpRel
MLPmpWriteFstSpd
MLPmpWriteJerk
MLPmpWriteLstSpd

2.1.14.12.4 Example
2.1.14.12.4.1 Structured Text

MLPmpWriteAccel ( PipeNetwork.PmpMaster, 40000.0 ) ;

2.1.14.12.4.2 Ladder Diagram

HLPmpWriteiccel
SetAccel
| | En Q I
PipeNetwork PmpMaster “—{BlockiD
40000.0 >—Acceleration

2.1.14.12.4.3 Function Block Diagram

MIEmpWri tehccel Normal_SetPmpMasterAc. .
PipeNetwork Pmphaster BlocklD Q40—1
40000.0 Acceleration

2.1.14.13 MLPmpWriteFstSpd |pipe Metwork

2.1.14.13.1 Description

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.

2.1.14.13.2 Arguments

2.1.14.13.2.1 Input
BlockID Description ID Name of the PMP function block in the Pipe Network

Data type  DINT
Range [-2147483648, 2147483648]
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Unit N/A
Default —
First Travel Speed Description First Travel Speed Value

Data type LREAL

Range >0
Unit User unit/sec
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.

.

2.1.14.13.2.2 Output

Default (.Q) Description  Returns True if the function block is successfully executing
Data type BOOL
Unit N/A

2.1.14.13.3 Related Functions
MLPmpAbs

MLPmpRel

MLPmpWriteAccel
MLPmpWriteJerk
MLPmpWriteLstSpd

2.1.14.13.4 Example
2.1.14.13.4.1 Structured Text

MLPmpWriteFstSpd( PipeNetwork.PmpMaster, 300.0 ) ;

2.1.14.13.4.2 Ladder Diagram

HLPmpWriteF=tSpd
SetFastSpeed
En Q I
PipeNetwork PmpMaster “—{BlockiD
400.0 >—FirstTravelSpee

2.1.14.13.4.3 Function Block Diagram

_ MLPnplriteFstSpd :NO"_"“ al_Mst3 emc_*':
PipeNetwork Pmphaster BlocklD Q40—1
40000.0 FirstTrave...

2.1.14.14 MLPmpWriteJerk Pipe Network ./
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2.1.14.14.1 Description

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

2.1.14.14.2 Arguments

2.1.14.14.2.1 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 >0
Unit User unit/sec3
Default Value defined in the setup of a PMP Block within a Pipe
Network. It is the “JERK" field in the parameter tab.
2.1.14.14.2.2 Output
Default (.Q) Description Returns True if the function block is successfully
executing
Data type BOOL
Unit N/A

2.1.14.14.3 Related Functions
MLPmMpAbs

MLPmpRead]erk

MLPmpRel

MLPmpWriteAccel
MLPmpWriteFstSpd
MLPmpWriteLstSpd

2.1.14.14.4 Example
2.1.14.14.4.1 Structured Text

MLPmpWriteJerk ( PipeNetwork.PmpMaster,

2.1.14.14.4.2 Ladder Diagram

15.0 ) >
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HLPmpWritelerk

|| En Q I
PipeNetwork PmpMaster “—{BlockiD
25 —Jerk

2.1.14.14.4.3 Function Block Diagram

MLPnplritelerk Norm al_SetPmpMasterJerk '

BlockiD q—— CH

PipeNetwork Pmphaster

25

Jerk

2.1.14.15 MLPmpWriteLstSpd

2.1.14.15.1 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.

2.1.14.15.2 Arguments

Pipe Metwark

2.1.14.15.21
BlockID Description ID Name of the PMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —
Last Speed Description |ast Travel Speed Value
Data type LREAL
Range >0
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.
2.1.14.15.2.2 Output
Default (.Q) Description  Returns True if the function block is successfully executing
Data type BOOL
Unit N/A

2.1.14.15.3 Related Functions

MLPmMpAbs

MLPmpReadLstSpd

MLPmpRel
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MLPmpWriteAccel
MLPmpWriteFstSpd
MLPmpWriteJerk

2.1.14.15.4 Example
2.1.14.15.4.1 Structured Text

MLPmpWriteLstSpd( PipeNetwork.PmpMaster, 650 ) ;

2.1.14.15.4.2 Ladder Diagram

HLPmpWritel=tSpd
SetSpeed
[ En Q I
PipeNetwork PmpMaster “—{BlockiD
200 >—LastTravelSpee

2.1.14.15.4.3 Function Block Diagram

. MLPnpliiritelstSod .Nor.maII_M stS ethceI:
PipeNetwork MASTER BlockiD Q4O—i
40000.0 LastTrave. ..

2.1.15 Motion Library - Sampler

Name Description Return type
MLSmpConECAT Connects a sampler block to the specified CoE objectin BOOL
a PDO
MLSmpConnect Connects a sampler block to a pipe network axis or BOOL
pipe block
MLSmpConPLCAXxis Connects a sampler block to a PLCopen axis variable BOOL
MLSmpConPNAXxis Connects a sampler block to a Pipe Network axis BOOL
variable
MLSmplInit Initializes a sampler object BOOL
* TIP

There is a delay when using an external encoder. The delay is five cycles (2 cycles to read the
encoder from the AKD via EtherCAT, 1 cycle for computing, 2 cycles for sending the new position
set point to the AKD). This lag error is speed proportional (5 cycles * speed). A Phaser block can
be used to compensate for this lag.

2.1.15.1 MLSmpConECAT Fipe Network

2.1.15.1.1 Description

Connects a sampler block to the specified CoE object. The CoE object must be included in a PDO for
the specified EtherCAT device.

Using this function, you can use any EtherCAT data source as input for the specified sampler block.
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MLSmpConECAT

En Q

BlocklD

DeviceAddr

Index

Sublndex

Figure 1-45: MLSmpConECAT function

Motion Library

This function can also be programmed from within the PipeNetwork block. Simply right-click on the

block and select Properties.

B SAMPLER : SAMPLER1

General Parameters Input Source

Feedback Settings

EtherCAT Device: AKD2G_1

£

CoE Object Index: (hex) 0x 60E4 CoE Object Subindex:

CoE Object: |Feedback 3 - 3rd additional position actual value - Axis 1

Cancel

Address: 0

3 -

2.1.15.1.1.1 Related Function Blocks
MLSmpConnect, MLSmpInit

2.1.15.1.2 Arguments

2.1.15.1.2.1 Input
BlockID Description  1p Name of the Sampler function block in the Pipe
Network
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —
DeviceAddr Description  The EtherCAT address of the slave device. The first node
usually has the value "1001". Alternately, you can use the
members of the EtherCATCode structure to specify a
device's address.
Data type INT
Range _
Unit N/A
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Default

Index Description  The CoE index of the object to be connected with the

Sampler block.

Data Type UINT

Range _
Unit N/A
Default _
SubIndex Description  The CoE sub-index of the object to be connected with the

Sampler block.
Data Type UINT

Range _
Unit N/A
Default _
2.1.15.1.2.2 Output
Default (.Q) Description  Function block is operational

Data type BOOL

Unit N/A

\

2.1.15.1.2.3 Return Type
BOOL

2.1.15.1.3 Example
2.1.15.1.3.1 Structured Text

//Connect a Sampler pipe block named “EncoderMaster” to an ECAT Index
Object defined by variable “CoE SubIndex” with the SubIndex defined by
variable “CoE SubIndex”, from a device with Ethercat Address defined by
“ECAT Addr”

MLSmpConECAT (PipeNetwork.EncoderMaster, ECAT Addr, CoE Index, CoE
SubIndex );

2.1.15.1.3.2 Ladder Diagram

MLSmpCenECAT

En Q —
F'ipENEt.mrt.EncadjgsstEr >— BlockiD
ECAT_Addr »—{DeviceAddr
CoE_Index >— Index

>_

CoE_Sublndex Sublndex

2.1.15.1.3.3 Function Block Diagram
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BlockID
ECAT_Addr e AlDeviceAddr
CoE_Index " Sindex

MLSmpConECAT

2.1.15.2 MLSmpConnect

2.1.15.2.1 Description

Fipe Netwaork

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

succeeded.

2.1.15.2.1.1 Related Function Blocks
MLSmpConECAT, MLSmplInit, MLSmpConPNAXxis, MLSmpConPLCAXxis

2.1.15.2.2 Arguments
2.1.15.2.2.1 Input

.

BlockID Description  1p Name of the SMP function block in the Pipe Network
Data type  pINT
Range [-2147483648, 2147483648]
Unit N/A
Default —

PipeBlockID Description  1p Name of the Pipe Block the sampler is connected to
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —

2.1.15.2.2.2 Output

Default (.Q) Description  peturns True if the Sampler is connected.
Datatype  gooL
Unit N/A

2.1.15.2.2.3 Return Type
BOOL

2.1.15.2.3 Example

2.1.15.2.3.1 Structured Text

//Connect a Sampler pipe block named “EncoderMasterl” to a PipeNetwork
Axis block named AXIS1
MLSmpConnect ( PipeNetwork.EncoderMasterl, PipeNetwork.AXIS1 ) ;

2.1.15.2.3.2 Ladder Diagram
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MLSmpConnect
Mormal_SmpConnect
En Q I

PipeMetwork Encoderhaster!  >—BlockiD

PipeMetwork AXIS1 AxisiD

2.1.15.2.3.3 Function Block Diagram

MLSmpConnect Marmal_EnchasterConnect

Pipetetwork Encodertaster] - lockiD Q4Q—|

Pipetetwork AXIS1 Axig|D

2.1.15.3.1 Description

This function connects a sampler block to a specific variable from a PLCOpen Axis.

MLSmpConPLCAxis

—En Q =

BlocklD

—Axis

—Variable

Figure 1-46: MLSmpConPLCAXxis function
2.1.15.3.2 Arguments

2.1.15.3.2.1 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

Name of a declared instance of the AXIS_REF library
function (for more details, click here....)

Data Type  ax1s_REF

Range [1,256]
Unit N/A
Default
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Variable Description  Variable to be connected to. You need to use one of the
following Internal Defines:

MC_ACTUAL_POSITION
MC_COMMAND_POSITION
MC_NORMAL_COMMAND_POSITION
MC_SUPERIMPOSED_COMMAND_POSITION
MC_PHASE_COMMAND_POSITION

Data Type UINT

Range N/A (use available macros)
Unit N/A
Default —
2.1.15.3.2.2 Output
Default (.Q) Description  Function block is operational

Data type BOOL

2.1.15.3.2.3 Return Type
BOOL

2.1.15.3.3 Example
2.1.15.3.3.1 Structured Text

//Connect a Sampler pipe block named “SAMPLER” to a variable named “MC_
ACTUAL POSITION” from a PLCOpen Axis named Axisl.
MLSmpConPLCAxis ( PipeNetwork.SAMPLER, Axisl, MC ACTUAL POSITION) ;

2.1.15.3.3.2 Ladder Diagram

MLSmpConPNAxis
Mormal
En Q I
SAMPLER > BlockiD
Axis1
[ | AxisID

MC_ACTUAL_POSITION >—|Variable

2.1.15.3.3.3 Function Block Diagram

" MC_ACTUAL_POSITION -

2.1.15.4.1 Description
This function connects a sampler block to a specific variable from a PipeNetwork Axis.

234 Kollmorgen | kdn.kollmorgen.com | June 2021



../../../../../Content/4.UsingKASIDE/Defines_Internal.htm

En Q

BlocklD

—AxislD

Variable

MLSmpConPNAxis
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Figure 1-47: MLSmpConPNAXxis function

2.1.15.4.2 Arguments

2.1.15.4.2.1 Input
BlockID Description  1p Name of the SMP function block in the Pipe Network
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —
AXisID Description  1p Name of the Axis the sampler is connected to
Data Type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Variable Description Variable to be connected to. You need to use one of the
following Internal Defines :
« ML_PIPE_POSITION
« ML_REFERENCE_POSITION
« ML_GENERATOR_POSITION
e ML_ACTUAL_POSITION
« ML_FEEDBACK_POSITION
e ML_ACTUAL_VELOCITY
« ML_ACTUAL_TORQUE
e ML_FOLLOWING_ERROR
e ML_CURRENT_POSITION
Data Type UINT
Range N/A (use available macros)
Unit N/A
Default _
2.1.15.4.2.2 Output
Default (.Q) Description  Function block is operational
Data type BOOL
Unit N/A
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2.1.15.4.2.3 Return Type
BOOL

2.1.15.4.3 Example
2.1.15.4.3.1 Structured Text

//Connect a sampler block named “SAMPLER” to a variable named ML PIPE
POSITION from a Pipe Network Axis named PipeNetwork.AXIS1
MLSmpConPNAxis ( PipeNetwork.SAMPLER , PipeNetwork.AXIS1, ML PIPE POSITION
)

2.1.15.4.3.2 Ladder Diagram

MLSmpConPNAxis
Mormal
En Q I
SAMPLER >—{BlocklD
AXIS1 >—AxisID
ML_PIPE_POSITION > Variable

2.1.15.4.3.3 Function Block Diagram

......... =
SAMFLER L aBlc.. op Normal

AXIS “age [

ML_FIFE_FOSTION  _ fvei. | T T T T

2.1.15.5 MLSmplInit |pipe Metwark

2.1.15.5.1 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.

This function can also be programmed from within the PipeNetwork block. Simply right-click on the
block and select Properties.
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B SAMPLER : SAMPLER1 X

General Parameters Input Source

Sampling Period |1.0 |

Mode Position ~

Input Modulo Position |350.0 |

Output Modulo Position |350.0 |

Cancel
Using AKD Secondary Feedback Using AKD2G Additional Feedback
The Sampler can be connected to the secondary The Sampler can be connected to the

feedback on the AKD using MLSmpConPNAXxis. The additional feedback (1-5) on the AKD2G
scaling for the AKD Secondary Feedback is setup using MLSmpConPNAxis. Please refer to

using AKD Parameters: DRV.HANDWHEEL and the AKD2G Feedback section for setting up
FB2.ENCRES. The feedback signal comes through the additional feedback type and

EtherCAT in object 0x2050. resolution.

The scaling for this position signal is 0 to The default feed constant value in the
4294967296 = 0 to FB2.ENCRES. Object 0x2050 rolls  KAS IDE is scaled to 65536. This feed

over to 0 when reaching 4294967296. constant value can be changed using

EtherCAT object Ox60E9 subindex 1-5. The
feedback signal comes through EtherCAT in
object O0x60E4 subindex 1-5.

Place a Phaser Block (and write MLPhaWritePhase in the application code) or Gear
Block (and write MLGearWriteOff ) after the Sampler Block to offset the Sampler
Block Output Position in the PipeNetwork.

SAMPLER PHA_M1
2.1.15.5.1.1 Related Function Blocks

MLSmpConnect, MLSmpConECAT, MLSmpConPLCAXxis, MLSmpConPNAXis

2.1.15.5.2 Arguments

2.1.15.5.2.1 Input

BlockID Description  1p Name of the SMP 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 0.25t0?

Unit millisecond
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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. The value set depends upon
the device used.

« AKD: This should be set equal to 232 (4294967296.0)

o AKD2G: The value should be set based on the feed
constant value assigned in the EtherCAT object 0x60E4
subindex 1-5. The default feed constant value is 216
(65536)

Data type LREAL

Range _
Unit User unit
Default 360.0

OutputModuloPosition Description peariod of the output signal

Data type LREAL

Range _
Unit User unit
Default 360.0
2.1.15.5.2.2 Output
Default (.Q) Description  smp Block successfully initiated

Data type BOOL

Unit N/A

2.1.15.5.3 Example
2.1.15.5.3.1 Structured Text

//Initialize a Sampler Pipe Block named “EncoderMasterl” to a Sample
Period of 1 millisec, Mode of Operation to 2(Velocity), Input Modulo of
4294967296, and Output Modulo of 720

MLSmpInit ( PipeNetwork.EncoderMasterl, 1.0,2,4294967296,720);

2.1.15.5.3.2 Ladder Diagram
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MLSmplnit
Mormal_MLEmplnit
En a I
PipeMetwork Encoderhaster!  >—BlockiD
1.0 “—SamplingPeric
2 “—Mode
4294967 296.0 >—InputhMaodulaPe
720 S Outputhodulo

2.1.15.5.3.3 Function Block Diagram

MLSmplnit Normal_EncMasterinit
PipeNetwork EncoderMas..——BlockiD Q4Q_1 o
1 — SamplingPeriod R
2 —— Mode
42949672960 —_InputModuloPasition
720 — loutputModuloPosition

2.1.16 Motion Library - Synchronizer
* TIP

« For a Synchronizer example, see Usage Example of Synchronizer Functions

Name Description Return Type
MLSynclnit Initializes a synchronizer Pipe Block BOOL
MLSyncReadDeltaS  Gets the output phasing value of a synchronizer None

block
MLSyncStart Starts a synchronization of a synchronizer Pipe  BOOL

Block
MLSyncStop De-synchronizes a synchronizer Pipe Block BOOL

MLSyncWriteDeltaS Sets the output phasing value of a synchronizer BOOL
block

2.1.16.1 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.
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Input Value

MLSyncStop(Stop-Position) Input Value
Q =FALSE

. /

Stop-Position reached
Qutput value h

time
Q =TRUE
B/

- OUTPUT_PHASING
N\
<
CURV

PR

A

E_TYP

T
m

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.
\
Input Value
MLSyncStart
) = EALSE Input Value
‘ /
: Q=TRUE time
Output value l.j
M GUTPUT_PHASING
/ i _
7
CURVE_TYPE time
Figure 1-48: Synchronizer Functions Usage

2.1.16.2.1 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.

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) ;
2.1.16.2.2 Arguments

2.1.16.2.2.1 Input
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BLockID Description  Name of the Pipe Network Block
Data type DINT

Range [-2147483648, 2147483648]
Unit n/a
Default _

ModuloPosition Description  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 pistance 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 —
2.1.16.2.2.2 Output
Default (.Q) Description  pynction Block Execute Successfully
Data type BOOL
Unit n/a

2.1.16.2.3 Related Functions
MLSyncWriteDeltaS

2.1.16.2.4 Example
2.1.16.2.4.1 Structured Text

//Initialize a synchronizer Pipe Block named “ SYN” with a modulo of
360, Curve Type of Parabolic, and a distance (DeltaS) of 30 to get in and
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t of synchronization

SyncInit ( PipeNetwork.SYN,

360, 1, 30 );
2.1.16.2.4.2 Ladder Diagram
MLSynclnit
En Q
PipeMetwork SYN >—BlockiD
360.0 “>—ModuloPosition
1 >—{CurveType
45 >—{DeltaS
2.1.16.2.4.3 Function Block Diagram
. MLSynclnit _
PipeNetwork SYN BlocklD Q—| SyncinitOK
360.0 IModuloPosition
1 CurveType
45 DeltaS

2.1.16.3 MLSyncReadDeltaS

Fipe Metwark

2.1.16.3.1 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 Get Output
Phasing after MLSyncStart). 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 Get
Output Phasing after MLSyncStop).

b
Input Value

MLSyncStart

) = EALSE Input Value

‘ /

1
: Q=TRUE time
Qutput value f
“'/. |~ BUTPUT_PHASING
7
CURVE_TYPE

fime

Figure 1-49: Get Output Phasing after MLSyncStart
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\
Input Value

MLSyncStop(Stop-Position) Input Value

0 =FALSE /
I
\ fi
! Stop-Position reached ime

Output value } i Q=TRUE
. B
A OUTPUT_PHASING
<
CURVE_TYPE

time

Figure 1-50: Get Output Phasing after MLSyncStop
2.1.16.3.2 Arguments

2.1.16.3.2.1 Input

BlockID Description  Name of the Pipe Network Block

Data type DINT
Range [-2147483648, 2147483648]
Unit n/a

Default _

2.1.16.3.2.2 Output
Deltas Description  present Delta Slope value
Data type LREAL
Unit User unit
2.1.16.3.3 Related Functions

MLSyncWriteDeltaS
2.1.16.3.4 Example

2.1.16.3.4.1 Structured Text

ActScope := MLSyncReadDeltaS( PipeNetwork.SYN );

2.1.16.3.4.2 Ladder Diagram
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| MLSyncReadDeltaS
En oK I
PipeMetwork.SYN >{BlocklD DeltaS |—> ActScope

2.1.16.3.4.3 Function Block Diagram

2.1.16.4 MLSyncStart

Fipe Metwark .

2.1.16.4.1 Description

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

b
Input Value

MLSyncStart
) = EALSE Input Value

\ /

o
1l

TRUE time

Qutput value 1

DUTPUT_PHASING

gt

CURVE_TYPE

fime

Figure 1-51: MLSyncStart
2.1.16.4.2 Arguments
2.1.16.4.2.1 Input

BLockID Description  Name of the Pipe Network Block
Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default _
2.1.16.4.2.2 Output
Default (.Q) Description

Function Block Execute Successfully
Data type BOOL
Unit

n/a

2.1.16.4.3 Example
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2.1.16.4.3.1 Structured Text

MLSyncStart ( PipeNetwork.SYN );

2.1.16.4.3.2 Ladder Diagram

MLSyncStart

En Q

PipeNetwork. SYN - BlocklD

2.1.16.4.3.3 Function Block Diagram

MLSyncStart

[ PpeNetwok SN _}——ockd __ o——

SyncStartOK

2.1.16.5 MLSyncStop

Fipe Metwark o

2.1.16.5.1 Description

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

\
Input Value

MLSyncStop(Stop-Position) Input Value
O =FALSE

. /

. Stop-Position reached time
Output value } i / Q=TRUE
': B
oS OUTPUT PHASING
AN
<
CURVE_TYPE time
Figure 1-52: MLSyncStop
2.1.16.5.2 Arguments
2.1.16.5.2.1 Input
Position Description  \iotion Stop Position
Data type LREAL
Range _
Unit User unit
Default
2.1.16.5.2.2 Output
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Default (.Q) Description  pynction Block Execute Successfully
Data type BOOL
Unit n/a
2.1.16.5.3 Example

2.1.16.5.3.1 Structured Text

MLSyncStop ( PipeNetwork.SYN , 120 );

2.1.16.5.3.2 Ladder Diagram

MLSync Stop

En Q

PipeNetwork. SYN - BlocklD

120 >Pasition

2.1.16.5.3.3 Function Block Diagram

MLSync Stop

BlockiD Q— SyncStopOK
Position

PipeNetwork SYN
120

2.1.16.6 MLSyncWriteDeltaS

Fipe Metwark

2.1.16.6.1 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.

\
Input Value
MLSyncStart
) = EALSE Input Value
\l
1
‘I
! Q =TRUE time
Qutput value f
¥ OUTPUT_PHASING
7
CURVE_TYPE

fime

Figure 1-53: Set output phasing after MLSyncStart
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Input Value
MLSyncStop(Stop-Position) Input Value
0 =FALSE /
I
\ fi
! Stop-Position reached ime
Output value } i Q=TRUE
. B
A OUTPUT_PHASING
<
CURVE_TYPE

time

Figure 1-54: Set output phasing after MLSyncStop

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.16.6.2 Arguments
2.1.16.6.2.1 Input

BLockID Description  Name of the Pipe Network Block

Data type DINT
Range [-2147483648, 2147483648]
Unit n/a
Default _

Deltas Description  g|gpe to be used during Start and stop of Synchronization
Data type LREAL
Range _
Unit User unit
Default _

2.1.16.6.2.2 Output
Default (.Q) Description

Function Block Execute Successfully
Data type BOOL

Unit n/a

2.1.16.6.3 Example

2.1.16.6.3.1 Structured Text
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MLSyncWriteDeltaS ( PipeNetwork.SYN, 45 );

2.1.16.6.3.2 Ladder Diagram

MLSyncWriteDeltaS

En Q I
PipeMetwork SYN > BlockiD

45 “DeltaS

2.1.16.6.3.3 Function Block Diagram

MLSyncWriteDeltaS

PipellstworkSYN | ——fBlockD o— DeltaSetoK

2.1.17 Motion Library - Trigger
* TIP

« For an example of Trigger functions, see Usage Example of Trigger Functions

Name Description Return Type
MLTrigClearFlag Clears the flag of an initiated Trigger block BOOL
MLTrigInit Initializes a Trigger object BOOL
MLTrigIsTrigged Checks if the selected block has been triggered BOOL
MLTrigReadDelay Returns the time that the trigger block uses to None

compensate the delay of the sensor that captures
the triggering signal

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

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

MLTrigSetEdge Sets the edge configuration for a Trigger object  BOOL

MLTrigWriteDelay Sets the time that the trigger block uses to BOOL

compensate for the delay introduced by the
sensor that captures the triggering signal

2.1.17.1 Usage Example of Trigger Functions
When you call the MLTrigClearFlag function, the flag for trigger is reset to False.
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MLTrigClearFlag
MLTriglsTriggered = FALS

|
1
t

time

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

MLTriglsTriggered = TRUE

Input T —I

t

time

Then you can call the MLTrigReadPos and MLTrigReadTime functions to get more details.
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™ | —)

[

time
Figure 1-55: Trigger Functions Usage

(@ IMPORTANT

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.

2.1.17.2.1 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.

(@ IMPORTANT

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

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.17.2.2 Arguments

2.1.17.2.2.1 Input
BlockID Description

ID number of an initiated Trigger object

Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default
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2.1.17.2.2.2 Output

Default (.Q) Description  petyrns TRUE if function block is executed
Data type BOOL

Unit N/A

2.1.17.2.3 Return Type
BOOL

2.1.17.2.4 Related Functions
MLAXxisRstFastIn
MLTrigIsTrigged
MLTrigReadPos
MLTrigReadTime

2.1.17.2.5 See Also

Fast Inputs with Pipe Network Motion

Fast Homing Example with the Pipe Network Motion Engine Axis Pipe Block
Fast Homing Example with the PLCopen Motion Engine

Pipe Network Registration and Fast Homing

Registration Position Capture Example with Pipe Network Trigger Block

2.1.17.2.6 Example
2.1.17.2.6.1 Structured Text

//Clear Trigger Flag

MLTrigClearFlag( PipeNetwork.TRIGGER ) ;

2.1.17.2.6.2 Ladder Diagram

MLTrigClearFlag

En Q I

PipeMetwork TRIGGER > BlockiD

2.1.17.2.6.3 Function Block Diagram

MLTrigClearFlag ‘Done

[PipeNetwork TRIGGER|—@lockD — o——(_H

2.1.17.3 MLTrlgInlt F'IFIE Meatwaork 1‘I.-"'

2.1.17.3.1 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.
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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.

NOTE

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

2.1.17.3.2 Arguments
2.1.17.3.2.1 Input

BlockID Description  1p nymper of a created Pipe Block
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
Input_Axis Description  Name of the axis where the Fast Input is located
Data type STRING
Range _
Unit N/A
Default _
InputID Description  1p nymper of the Fast Input
0 = Touch Probe 1/ Capture Engine 0
1 =Touch Probe 2 / Capture Engine 1
Range is [0,1]
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default _
EdgelD Description  trigger at rising or falling edge of Fast Input. Enter 1 for
rising edge, 2 for falling edge, and 0 disables the Fast
Input
Data type DINT
Range [0, 2]
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Unit N/A
Default 1 (Rising edge)
2.1.17.3.2.2 Output
Default (.Q) Description  Returns TRUE if function block is executed
Data type BOOL
Unit N/A

2.1.17.3.2.3 Return Type
BOOL

2.1.17.3.3 Related Functions
MLTrigIsTrigged
MLTrigReadPos
MLTrigClearFlag
MLAXxisRstFastIn

2.1.17.3.4 See Also

Fast Inputs with Pipe Network Motion

Fast Homing Example with the Pipe Network Motion Engine Axis Pipe Block
Fast Homing Example with the PLCopen Motion Engine

Pipe Network Registration and Fast Homing

Registration Position Capture Example with Pipe Network Trigger Block

2.1.17.3.5 Example
2.1.17.3.5.1 Structured Text

//Create and Initiate a Trigger Pipe Block named “Trigger” and set it up
to receive the trigger signal from Axisl, capture engine 0, and the
rising edge of the signal

TRIGGER := MLBlkCreate( 'TRIGGER', 'TRIGGER' );

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

2.1.17.3.5.2 Ladder Diagram

MLTriglnit
En oF——-~_C—
BlockD

TRIGGER
Axis' Input Axis

0 InputlD

Y Y Y Y

1 Edne

2.1.17.3.5.3 Function Block Diagram
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MLTriginit ‘Done
TRIGGER  —{BlockiD a—H
Pzl —nput_fxis '
a ——Inputliy
1 —Edge

2.1.17.4.1 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 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

A

Axis Position A -

MLTriglsTriggerd = TRUE

]

| —

Y

time

Figure 1-56: MLTrigIsTrigged

NOTE

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.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.17.4.2 Arguments

2.1.17.4.2.1 Input
BlockID Description

ID number of an initiated Trigger object
Data type DINT

Range [-2147483648, 2147483648]
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Unit N/A
Default —
2.1.17.4.2.2 Output
Default (.Q) Description  peturns TRUE if the selected Trigger Object has Triggered
Data type BOOL
Unit N/A

2.1.17.4.2.3 Return Type
BOOL

2.1.17.4.3 Related Functions
MLTrigReadPos
MLTrigReadTime

2.1.17.4.4 See Also

Fast Inputs with Pipe Network Motion

Fast Homing Example with the Pipe Network Motion Engine Axis Pipe Block
Fast Homing Example with the PLCopen Motion Engine

Pipe Network Registration and Fast Homing

Registration Position Capture Example with Pipe Network Trigger Block

2.1.17.4.5 Example

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

Trig_Position := MLTrigReadPos( PipeNetwork. TRIGGER );

END_IF
2.1.17.4.5.1 Ladder Diagram
| MLTriglsTrigged
En Q I

PipeNetwork TRIGGER > BlockiD

2.1.17.4.5.2 Function Block Diagram

MLTriglsTrigged ‘Done

[PipeNetwork TRIGGER|—@lockD —— o——(_H

2.1.17.5.1 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.

2.1.17.5.1.1 Input
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BlockID Description  gentifier of the trigger block whose delay is requested
Data type DINT
Range [-2147483648, 2147483648]
Unit N/A
Default —

En Description ¢ ples execution
Data type BOOL
Unit N/A
Default i

2.1.17.5.1.2 Output
Delay Description  y3jye of the delay compensation currently applied by the
trigger block

Data type LREAL
Unit microseconds

OK Description  poturns true when the function successfully executes
Data type BOOL
Unit N/A

2.1.17.5.2 Related Functions

MLTrigWriteDelay
2.1.17.5.3 See Also

2.1.17.6 MLTrigReadPos

2.1.17.6.1 Description

Fast Inputs with Pipe Network Motion

Fast Homing Example with the Pipe Network Motion Engine Axis Pipe Block
Fast Homing Example with the PLCopen Motion Engine

Pipe Network Registration and Fast Homing

Registration Position Capture Example with Pipe Network Trigger Block

Pipe Metwaork

Returns the modulo-applied position of the pipe at the moment it is triggered by the Trigger
Block's selected Fast Input. This value is only valid when TrigIsTrigged() 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 sentto a
block while in a triggered state are ignored and the position and time information is lost.
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TrigPos

b
A

MLTriglsTriggerd = TRUE

Input T

]

[ 1]

Figure 1-57: MLTrigReadPos

Y

time

Modulo Calculation: MLTrigReadPos uses the “Output Modulo Position” value of the previous
block in the pipe, even if the previous pipe is configured for “No Modulo” mode. The previous block
must specify a zero value for “Output Modulo Position” before setting the “Mode"” to “No Modulo”
to prevent a modulo operation for MLTrigReadPosPipe.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for

more information.

2.1.17.6.2 Arguments
2.1.17.6.2.1 Input

BlockID Description
Data type
Range
Unit

Default

ID number of an initiated Trigger object
DINT

[-2147483648, 2147483648]

N/A

2.1.17.6.2.2 Output

Position Description

Data type
Unit

Returns the position of the selected block's Axis at the
moment when it was triggered

LREAL

User unit

2.1.17.6.3 Related Functions
MLTrigIsTrigged
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MLTrigReadTime
MLTrigClearFlag
MLAXxisRstFastIn

2.1.17.6.4 See Also

Fast Inputs with Pipe Network Motion

Fast Homing Example with the Pipe Network Motion Engine Axis Pipe Block
Fast Homing Example with the PLCopen Motion Engine

Pipe Network Registration and Fast Homing

Registration Position Capture Example with Pipe Network Trigger Block

2.1.17.6.5 Previous Function Name
MLTrigGetPos

2.1.17.6.6 Example
2.1.17.6.6.1 Structured Text

//Save position of Axis when Fast Input event occurs
Trig Position := MLTrigReadPos ( PipeNetwork.TRIGGER ) ;

2.1.17.6.6.2 Ladder Diagram

HLTrigReadFo=

En QK |

PipeMetwork TRIGGER >BlockD Position = Trig_Position

2.1.17.6.6.3 Function Block Diagram

HLTrigReadFo=

[PipeNetwark TRIGGER|—BlockiD Position|—]  Trig_Position

2.1.17.7.1 Description

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

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.
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TrigPos

b
A

Axis Position A

MLTriglsTriggerd = TRUE

]

| —

Y

time

Figure 1-58: MLTrigReadTime

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.1.17.7.2 Arguments

2.1.17.7.2.1 Input
BlockID Description

ID number of an initiated Trigger object
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _
2.1.17.7.2.2 Output
Time Description

Returns the time that the Trigger Block's selected Fast
Input was triggered

Datatype LREAL
Unit

milliseconds

2.1.17.7.3 Related Functions
MLTrigIsTrigged
MLTrigReadPos
MLTrigClearFlag
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MLAXisRstFastIn
2.1.17.7.4 See Also

Fast Inputs with Pipe Network Motion

Fast Homing Example with the Pipe Network Motion Engine Axis Pipe Block
Fast Homing Example with the PLCopen Motion Engine

Pipe Network Registration and Fast Homing

Registration Position Capture Example with Pipe Network Trigger Block

2.1.17.7.5 Previous Function Name
MLTrigGetTime

2.1.17.7.6 Example
//Save time when Fast Input event occurs
Trig_Time := MLTrigReadTime( PipeNetwork. TRIGGER );

2.1.17.7.6.1 Ladder Diagram

HLTrigFeadTine

En QK |

PipeMetwork TRIGGER >BlockD Tirme = Trig_Tirne

2.1.17.7.6.2 Function Block Diagram

HLTrigReadTine

[PineMetwork TRIGGER F—ElockiD Tirme—{  Trig_Time

2.1.17.8 MLTrigSetEdge |pipe Metwaork

2.1.17.8.1 Description

Sets the edge configuration (rising, falling, etc.) for a trigger block. This block should be called prior
to calling MLAxisCfgFastIn. Also the value at the Edge input must match the value at
MLAxisCfgFastIn’s Mode input.

2.1.17.8.2 Arguments
2.1.17.8.2.1 Input

BlockID Description  [qentifier of the trigger block
Data type DINT
Range [-2147483648, 2147483647]
Default _
Edge Description  The edge on which to trigger
0 = disable the fast input
1 =rising edge
2 =falling edge
Data type DINT
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Range [0’2]
Unit N/A
Default

1 (rising edge)

2.1.17.8.2.2 Output

Q Description  Trye if block executed successfully
False if execution is not successful

Data type BOOL

Unit N/A

2.1.17.8.2.3 Return Type
BOOL

2.1.17.8.3 See Also

Fast Inputs with Pipe Network Motion

Fast Homing Example with the Pipe Network Motion Engine Axis Pipe Block
Fast Homing Example with the PLCopen Motion Engine

Pipe Network Registration and Fast Homing

Registration Position Capture Example with Pipe Network Trigger Block

2.1.17.8.4 Examples
2.1.17.8.4.1 Function Block Diagram

MLTrigS=tEdge
TrigBlockiD e alBlockiD o TrigEdgeChanged

2.1.17.8.4.2 Ladder Diagram

MLTrigSetEdge
DoSetEdge TrigEdgeChanged

|P| En Q

TrigBlocklD  >-BlockiD

TrigEdge >—Ed_qe

2.1.17.8.4.3 Structured Text

TrigEdgeChanged := MLTrigSetEdge (TrigBlockID,TrigEdge):

2.1.17.9.1 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 allows the
trigger block to calculate the exact moment at which a signal was triggered by letting you specify
the compensation. The delay compensation should include drive processing time, sensor delay,
and the communication latency through the EtherCAT network.

2.1.17.9.2 Arguments
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2.1.17.9.2.1 Input
BlockID Description

Identifier of the trigger block
Data type DINT

Range [-2147483648, 2147483648]
Unit N/A
Default _

Delay Description  peaction time of the sensor that the trigger block has to

compensate
Data type LREAL
Range _
Unit microseconds
Default _
2.1.17.9.2.2 Output
Default (.Q) Description

Returns TRUE if the delay is successfully set
Data type BOOL

Unit N/A

2.1.17.9.2.3 Return Type
BOOL

2.1.17.9.3 Related Functions
MLTrigReadDelay

2.1.17.9.4 See Also

Fast Inputs with Pipe Network Motion

Fast Homing Example with the Pipe Network Motion Engine Axis Pipe Block
Fast Homing Example with the PLCopen Motion Engine

Pipe Network Registration and Fast Homing

Registration Position Capture Example with Pipe Network Trigger Block

2.2 Motion Library - PLCopen
Functions sorted in alphabetical order:

Name Description

MC_AbortTrigger Abort MC_TouchProbe

MC_AddSuperAxis Add an axis to the axis's list of assigned, superimposed
axes.

MC_CamiIn Performs a slave axis move based on the Cam Table

MC_CamOut Disengages the slave axis from a MC_CamIn move

MC_CamResumePos Returns the slave axis position for resuming an MC_
CamIn move
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Name Description

MC_CamStartPos

MC_CamTblSelect
MC_ClearFaults
MC_CreatePLCAXis
MC_EStop

MC_Gearln
MC_GearInPos
MC_GearOut

MC_Halt
MC_InitAxis

MC_MachRegist
MC_MarkRegist
MC_MoveAbsolute

MC_MoveAdditive

MC_MoveRelative
MC_MoveSuperimp

MC_MoveVelocity
MC_Phasing
MC_Power

MC_ReadActPos
MC_ReadActVel
MC_ReadAxisErr
MC_ReadBoolPar

MC_ReadParam
MC_ReadStatus
MC_Reference

MC_RemSuperAxis

MC_ResetError
MC_SetOverride
MC_SetPosition
MC_SetPos

MC_ErrorDescription

MC_InitAxisFeedback

Returns the slave axis position for starting an MC_
CamIn move

Defined to read and initialize the specified profile
Clear Drive Faults

Creates a PLCopen Axis

Performs a Emergency stop

Converts the PLCopen error IDs into message strings.
Performs a slave axis move based on the ratio
Performs a slave axis move based on the ratio

Disengages the slave axis from a MC_GearIn or MC_
GearInPos move

Decelerates an axis to zero velocity

Initializes a PLCopen Axis' data

Initializes a PLCopen Digitizing Axis' position data
Runs Mark-to-Machine registration

Runs Mark-to-Mark registration

Performs a single-axis move to a specified endpoint
position

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

Performs a single-axis move for a specified distance

Performs a single-axis move which is superimposed
upon the active move

Performs a single-axis non-ending move at a specified
velocity

Performs a master position phase shift for the slave
axis

Requests to enable the drive and close the loop, or
disable the drive and open the loop

Reads the actual position of the axis

Reads the actual velocity of the axis

Returns the error status of the specified axis

Returns the value of the specified Boolean axis
parameter

Returns the value of the specified axis parameter
Returns the state of the specified axis

Defines the position at the reference location for
PLCopen Axis

Remove an axis from the axis's list of assigned,
superimposed axes.

Resets the errors of the specified axis

Writes velocity and acceleration override factors
Deprecated by MC_SetPos

Sets a new axis position
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Name Description

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_StopRegist Turns off registration for the specified axis

MC_SyncSlaves Specifies synchronized slaves

MC_TouchProbe Arm a Fast Input and capture an axis position

MC_WriteBoolPar Writes the specified axis Boolean parameter

MC_WriteParam Writes the specified axis parameter

2.2.1 Control Functions
This set of functions provide general controls to drives and axes.

2.2.1.1 MC_ClearFaults FLCopen v

2.2.1.1.1 Description
The MC_ClearFaults function sends a request to the drive to clear any drive faults that exists.

NOTE

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.

* TIP

This function does not reset axis errors. MC_ResetError is required to reset axis errors and
possibly to re-enable or turn power on to the servo axis after the fault condition is cleared.

MC_ClearFaults

Figure 1-59: MC_ClearFaults

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.2.1.1.2 Arguments
2.2.1.1.2.1 Input

En Description  rnction enable - execute function.
This Input must be on shot.

Data type BOOL

Range 0,1
Default
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Axis Description  Ax1s REF.AXIS NUM is the master axis number
Data type  axIs_REF
Range [1,256]
Unit N/A
Default _

2.2.1.1.2.2 Output
OK Description

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

Data type BOOL

2.2.1.1.3 Usage

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.

2.2.1.1.4 Related Functions
MC_ResetError

2.2.1.1.5 Example
2.2.1.1.5.1 Structured Text

(* MC ClearFaults ST example *)

MC ClearFaults( Axisl); //clear drive faults for Axis 1

2.2.1.1.5.2 Function Block Diagram

MC_ClearFaults
Axis

Axis1 OK[

2.2.1.1.5.3 Ladder Diagram

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

MC_ClearFaults

ResetFaultButton Reset! Okl Reset! Okl
{P| ® En OK
Axig A

2.2.1.2 MC_CreatePLCAXiS |pLopen v

2.2.1.2.1 Description

This function 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.
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MC_CreateAxis must be called between MLMotionInit and MLMotionStart.

—En OK
—|AxisName
—|Buslinterface
—|BusAddress
—|AxisNumber
—AxisType
—{DriveAxisNumber
—UserUnits
—FeedbackUnits
—Raollover

—UpdateRate

MC_CreatePLCAxis

Figure 1-60: MC_CreatePLCAxis

2.2.1.2.2 Arguments

2.21.2.2.1 Input

En Description  pequests to create a PLCopen axis
Data type BOOL
Range 0,1
Unit N/A
Default _

AxisName Description  ayis name
Datatype  STRING
Range _
Unit N/A
Default _

BusInterface Description s interface identifier:

“EtherCATDriver” = EtherCAT interface
“MSBusDriver” = KAS Simulator interface

Data type STRING
Range _
Unit N/A
Default _

BusAddress Description  address of the drive on the bus
Data type DINT
Range bus dependent
Unit

N/A
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AxisNumber

AxisType

DriveAxisNumber

UserUnits

FeedbackUnits

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

AXis number

UINT
[1,256]
N/A

0 |MC_AXIS A Servo or Stepper axis can be mapped
TYPE_ to a physical or simulated drive. Either a
SERVO servo or stepper drive is supported.
STEPPER

1 | MC_AXIS_ A digital position input from a drive or
TYPE_ other device. Itis useful as an input for
DIGITIZING | gearing, camming, etc.

2 | MC_AXIS_ A virtual axis cannot be mapped to a
TYPE_ physical or simulated drive. It is useful
VIRTUAL for generating motion trajectory as an

input for gearing, camming, etc.
USINT
[0,1]
N/A

This one-based number specifies the axis on the drive.
For a single-axis drive this number should be 1.

UINT

[1,256]

N/A

User unit portion of the user unit/feedback unit ratio
DINT

[1,2147483647]

User unit

Feedback unit portion of the user unit/feedback unit ratio
DINT

[1,2147483647]

Feedback units
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Default _
Rollover Description  pqjjover position (0 = no rollover)
Data type LREAL
Range [0, 4294967296]
Unit User unit
Default _
UpdateRate Description  gapyo 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 _
2.2.1.2.2.2 Output
OK Description Indicates the axis has been created
Data type BOOL

2.2.1.2.3 Example

2.2.1.2.3.1 Structured Text

(* MC CreatePLCAxis ST Example *)
:= 'PLCOpenAxisl';

AxisNamel
BusNamel
BusAddressl
AxisNumberl
AxisTypel
DriveAxisNumberl
UserUnitsl
FeedbackUnitsl
Rolloverl
UpdateRatel

MC CreateAxis (AxisNamel, BusNamel, BusAddressl, AxisNumberl, AxisTypel,
DriveAxisNumberl,

:= 1001;
= 1;

'EtherCATDriver';

:= MC_AXIS TYPE SERVO STEPPER;

= 1;
:= 360;

:= 1048576;

= 0;
= 3;

UserUnitsl,

FeedbackUnitsl, Rolloverl,

2.2.1.2.3.2 Function Block Diagram
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MC_CreatePLCAxis
PLGopenAxis1 A AcizName oK g
EtharCATDriver N Businterface
busAddress1 M BusAddress
AxisMumber1 W AxisMumbar
AxisTypel A AxcisType
D § " aoi X
Userlnits1 N UserUnits
FesdbackUnits1 N FesdbackUnits
Rolloveri NRollover
UpdateRatet A UpdateRate

2.2.1.2.3.3 Ladder Diagram

CreatePLCAXiSEN
| |

f
PLCopenAxis1
| |

f
EtherCATDriver
| |

f

1
busAddress
| |

f

1
AxisNumber1
| |

10
AxisType1
| |

10
DriveAxishumber1
1

10
Userlnits1
1

10
FeedbackUnits1
1}

10
Rollovert
1}

U

UpdateRate1
1}
1

2.2.1.3 MC_EStop

MC_CreatePLCAxis

En OK
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CreatePLCAxisOK
| |

AxisName
Businterface
BusAddress
AxisNumber
AxisType
DriveAxisNumk
UserUnits
FeedbackUnits
Rollover

UpdateRate

FLCopen

v

2.2.1.3.1 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
IAxis OK]

Figure 1-61: MC_EStop

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.2.1.3.2 Arguments

2.2.1.3.2.1 Input
En Description A positive transition of this input causes an E-stop on the
specified axis

Datatype  gooL
Range 0, 1
Unit N/A
Default _

Axis Description  ayis identifier
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.

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
2.2.1.3.2.2 Output
'OK Description  [ngijcates 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

2.2.1.3.3 Usage

Call MC_EStop to generate an emergency stop for an axis.

Call MC_ResetError to reset the emergency stop.

2.2.1.3.4 Related Functions
MC_ResetError

2.2.1.3.5 Example
2.2.1.3.5.1 Structured Text

(* MC EStop ST example *)
ON EStopButton DO

MC EStop( Axisl );

MC EStop( Axis2 );

END DO;

2.2.1.3.5.2 Function Block Diagram

MC_EStop
Axis1 Axis OK[

MC_EStop
Axis2 AXis OK[I

2.2.1.3.5.3 Ladder Diagram
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MC_EStop
EStopButton EStop10K EStop10K
P ® En OK
Axis S Axis
MC_EStop
EStopButton EStop20K EStop20K
P ® En OK
Axis2 S Axis

2.2.1.4 MC_lInitAxis

FLCopen W

2.2.1.4.1 Description

MC_InitAxis initializes a PLCopen 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
AxisNumber
VelocityLimit
LowerLimit
UpperLimit
LimitControl
PosErrorLimit
InPositionBand

QK

Figure 1-62: MC_InitAxis

2.2.1.4.2 Arguments

2.2.1.4.2.1 Input

En Description  pequest to initialize a PLCopen axis
Data type BOOL
Range 0,1
Unit N/A
Default _

AxisNumber Description  ayis number
Data type UINT
Range [1,256]
Unit none
Default _

VelocityLimit Description Reserved for future use
Data type LREAL
Range _
Unit

User unit/sec
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Default _
LowerLimit Description Reserved for future use
Data type LREAL
Range _
Unit User unit
Default _
UpperLimit Description Reserved for future use
Data type LREAL
Range _
Unit User unit
Default _
LimitControl Description Reserved for future use
Data type UINT
Range [0,2]
Unit N/A
Default _

PosErrorLimit Description  pgsition 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 Description 1 osition 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 _
2.2.1.4.2.2 Output
oK Description  ngijcates the initialization is complete
Data type BOOL

2.2.1.4.3 Example
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2.2.1.4.3.1 Structured Text

(* MC InitAxis ST example ¥*)

AxisNumberl = 1;

VelocityLimitl := 10000; (*User unit/second*)
LowerPosLimitl := 0;

UpperPosLimitl := 0;

LimitControll := 0; (* Ignore lower and upper pos limit*)
PosErrorLimitl := 10; (*User unit*)

InPosBandl = 0;

MC InitAxis (AxisNumberl, VelocityLimitl, LowerPosLimitl, UpperPosLimitl,
InPosBandl) ;

LimitControll,

PosErrorLimitl,

2.2.1.4.3.2 Function Block Diagram

MC_lnitAxis
AxisNumber1 AxisNumber OKp
VelocityLimit1 VelocityLimit
LowerPosLimit1 LowerLimit
UpperPosLimit1 UpperLimit
LimitControl1 LimitControl
PosErrorLimit1 PosErrorLimit
InPosBand1 InPositionBand
2.2.1.4.3.3 Ladder Diagram
MC_InitAxis
InitAxis 1 InitAxis 10K InitAxis 10K
[ ® En OK 5 l
AxisNumber1 > AxisNumber
VelocityLimit1 >—VelocityLimit
LowerPosLimit1 > LowerLimit
UpperPosLimit1 >— UpperLimit
LimitControl1 >—{LimitControl
PosErrorLimit1 >—PosErrorLimit
InPosBand1 >—InPositionBand
2.2.1.5 MC_InitAxisFeedback |pLcopen v

2.2.1.5.1 Description

This function block initializes a PLCopen Digitizing Axis position 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_InitAxisFeedback

—En OK —
—AxisNumber ErrorlD —
—FeedbackPDOIndex

—FeedbackPDOSublndex

—{FeedbackDataResolution

Figure 1-63: MC_InitAxisFeedback

Kollmorgen | kdn.kollmorgen.com | June 2021 273




KAS Reference Manual - Motion Library | 2 Motion Library

2.2.1.5.2 Arguments

2.2.1.5.2.1 Input
En Description Request to Initialize a PLCopen Digitizing Axis
Data type BOOL
Range 0,1
Unit N/A
Default i
AxisNumber Description Digitizing Axis Number
Data type UINT
Range [1,256]
Unit
none
Default i
FeedbackPDOIndex Description The object Index through which the feedback data is
sent.
Data type UINT
Range [0,65536]
Unit N/A
Default i
FeedbackPDOSubIndex  Description The sub index of the object through which the
feedback data is sent to controller.
Data type UINT
Range [0,255]
Unit
Default

FeedbackDataResolution Description

The resolution of the Encoder

Data type UINT
Range [1,32]
Unit N/A
Default i
2.2.1.5.2.2 Output
OK Description  1ngicates the initialization is complete

Data type BOOL
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ErrorID Description 1 jicates if the call failed or succeeded. If the call

succeeds, will be set to 0.

Data type DINT

2.2.1.5.3 Example
2.2.1.5.3.1 Structured Text

(* MC InitAxisFeedback ST example *)

// Initialize the digitizing Axis (Axis #3) with the Feedback object
0x60E4 subIndex 2.

Encoder resolution is 25bits.

MC InitAxisFeedback (3, 7 7 ) ;

2.2.1.6 MC_Power [p|Copen W

2.2.1.6.1 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_Power:

MC_Power
Enable Status
Axis Busy
Enable Positive Error
Enable Megative ErrorlD
BufferMode

Figure 1-64: MC_Power

NOTE

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.

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.2.1.6.2 Arguments
2.2.1.6.2.1 Input
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Enable Description  \yhen this transitions go to high, the control closes the
servo 100p and sends a command to the drive to
enable-

When this transitions go to low, the control opens the
servo 100p and sends a command to the drive to
disable-

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 _

Enable Positive Description s, future enhancement
Data type BOOL
Range 0,1
Unit N/A
Default _

Enable Negative Description ¢, future enhancement
Data type BOOL
Range 0, 1
Unit N/A
Default _

BufferMode Description  jhused
Data type SINT
Range [0]
Unit N/A
Default _

2.2.1.6.2.2 Output

Status Description  ngijcates the enabled/disabled state of the drive

Data type BOOL
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Busy Description o future enhancement - always false

Data type BOOL

Error Description  [ngicates an invalid input was specified

Data type BOOL

ErrorID Description

Indicates the error if Error output is set to TRUE
Data type  NT

2.2.1.6.3 Example
2.2.1.6.3.1 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

2.2.1.6.3.2 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 Fowerstatt
[ Enable Status
PowerBusy1
Axis1 o Axis Busy
FirstScan FowerErr1
[ Enable Positive Error
FirstScan
|} Enable Negative ErrorlD —> PowerErrD1
0 >—BufferlMode
—FPower2
MC_Power
Closeloop Fowerstat2
[ Enable Status
FowerBusy2
Axis2 > Axis Busy
FirstScan FPowerErr2
[ Enable Positive Error
FirstScan
|} Enable Negative ErrorlD —> PowerErD2
0 >—BufferlMode

FLCopen

W Pipe Metwaork

2.2.1.7 MC_ErrorDescription

This function converts the PLCopen error IDs into message strings which can be used for display or
logging.
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MC_ErrorDescription

—En OK -

ErrorlD Description

Figure 1-65: MC_ErrorDescription Function Block

2.2.1.7.1 Arguments
2.2.1.7.1.1 Inputs

En Description If True, then this function will convert the Error Id into a
string message
Data type BOOL
Range 0, 1
Unit N/A
Default _

ErrorlD Description  Error ID generated from a PLCopen Function Block. See
PLCopen Function Block ErrorID Output for output
details.

Data type INT
Range 0,69
Unit N/A
Default _
2.2.1.7.1.2 Outputs

OK Description  If True, then the command completed successfully.
Data type BOOL
Range 0,1
Unit N/A
Default —

Description Description  string error description
Datatype  sTRING
Range —
Unit N/A
Default

2.2.1.7.2 Examples

2.2.1.7.2.1 Structured Text

I Description:=

MC ErrorDescription (ErrorID);
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221722 1L
Not applicable

2.2.1.7.2.3 Function Block

) MC_ErrorDescription
ErrorlD Description

ErrorlD

Description

2.2.1.7.2.4 Ladder Diagram

MC_ErrorDescription
{ | En oK - 0K

ErrorlD >—ErrorlD  Description = Description

2.2.1.8 MC_ResetError || Copen o

2.2.1.8.1 Description
The function MC_ResetError resets the errors of a specified axis.

This function performs in sequence the following tasks:

« It sends arequest to the drive to clear any drive faults that exists
« Then it resets the axis errors

NOTE

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.

MC_ResetError
En oK
Axis

Figure 1-66: MC_ResetError

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.2.1.8.2 Arguments
2.2.1.8.2.1 Input

En Description  pequests to reset the axis errors
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
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Range [1,256]
Unit N/A
Default _
2.2.1.8.2.2 Output
OK Description  [ngicates the function has completed successfully

Data type BOOL

2.2.1.8.3 Example
2.2.1.8.3.1 Structured Text

//reset the axis and drive errors for Axis 1

MC ResetError( Axisl );

2.2.1.8.3.2 Ladder Diagram

Reset the axis errors of both axes when the Reset button is pressed

MC_ResetError

ResetButton Reset10K Reset10K
| P} (R En OK
Axis S Axis

MC_ResetError

ResetButton Reset20K Reset20K
P ® En OK
Axis2 S Axis

2.2.1.9 MC_Stop FLCopen W

2.2.1.9.1 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 Error
ErrorID

Figure 1-67: MC_Stop
2.2.1.9.2 Time Diagram
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The example below shows the behavior of the combination of a MC_Stop FB with a MC_
MoveVelocity FB.

« Arotating axis is ramped down with FB2 MC_Stop
« 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 - Speed Active |- 20 - Deceleration Active |-
10 - AccelerationCommandAborted [~ Abort_1 0 Jerk Error |-
10 - Deceleration Error |- Error_1 ErroriD |~
0 o Jerk ErrorlD |-
1 | Direction
1 - BufferMode
— b
EB1 4
1
Exe_1
-0 >t
1
InVel_1
1 1 >t
Abort 1 !
0 t
1
Error_1
- -0 t
—FB2
1
Exe_2
< 0 t
1
Done_2
L -0 » t
50
Velocity
Axis_1
>t

NOTE

This function block starts a motion-related action and therefore stores data for calculations and
error checking. Please see Calling Function Blocks Multiple Times in the Same Cycle if you are
using a dual-core controller.

2.2.1.9.3 Arguments

2.2.1.9.3.1 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
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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 _
2.2.1.9.3.2 Output
Done Description  [ngijcates the axis has reached zero velocity AND the

Execute input is low

Data type BOOL

Busy Description  igh 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  igh 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  [ngicates an invalid input was specified

Data type BOOL

ErrorlD Description  [ngijcates the error if Error output is set to TRUE

Data type  NT

.

2.2.1.9.4 Example

2.2.1.9.4.1 Structured Text

(* MC Stop S
T 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
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user defined variable

StopActive := Inst MC Stop.Active; //store the Active output into a
user defined variable

StopError := Inst MC Stop.Error; //store the Error output into a
user defined variable

2.2.1.9.4.2 Ladder Diagram

Put Axis 1 into Stopping Mode

—Stop1
MC_Stop
StopAxisi Stop1Done
|} Execute Done I
Stop1Busy
Axis1 S Axis Busy |
Stop1Active
30 “—Deceleration Active |
Stop1Error
0 ek Error |
ErrorlD — Stop1ErrerlD

2.2.21/0 Functions
This set of functions provides I/O control over TouchProbe functions.

2.2.2.1 MC_AbortTrigger PLCopen W

2.2.2.1.1 Description

When the Execute input transitions from low to high, this function block aborts an MC_TouchProbe
function block.

NOTE

This function block starts a motion-related action and therefore stores data for calculations and
error checking. Please see Calling Function Blocks Multiple Times in the Same Cycle if you are
using a dual-core controller.

2.2.2.1.2 Arguments
2.2.2.1.2.1 Input

Execute Description  gpaples execution

Data type BOOL

Range 0,1
Unit N/A
Default _
Axis Description  gpecifies the axis that was specified in the MC_

TouchProbe function block which is to be aborted

Data type  Axis REF

Range [1,256]
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Unit N/A
Default —
TriggerInput Description  gpecifies the Fast Input that was specified in the MC_

TouchProbe function block which is to be aborted. The
elements of TriggerInput are as follows:

InputID INT;

0 = Touch Probe 1/ Capture Engine 0
1 =Touch Probe 2 / Capture Engine 1
Range is [0,1]

Direction INT; 1 =rising edge, 2 = falling edge
Rangeis [1,2]
TrigID INT; 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]

NOTE

TrigMode INT (TriggerInput.TrigMode) is not presently
supported by this function. The TriggerInput.Mode may
be supported in a future software version.

Data type TRIGGER_REF

Range See Description above
Unit N/A
Default _
2.2.2.1.2.2 Output
Done Description  pynction block has completed

Data type BOOL

Busy Description  [ngicates the function block is currently executing

Data type BOOL

Error Description  [ngicates the function block did not complete due to an
error. The ErrorID output indicates the type of error when
this output is high

Data type BOOL

ErrorID Description  \yhen 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

2.2.2.1.3 Usage
This function block is used to abort an MC_TouchProbe function block.

2.2.2.1.4 Related Functions
MC_TouchProbe
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2.2.2.1.5 Example
2.2.2.1.5.1 Structured Text

(* MC AbortTrigger ST example ¥*)

Inst MC AbortTrigger ( AbortReq, Axisl, TriggerInputRef );

//Inst MC AbortTrigger is an instance of MC AbortTrigger

2.2.2.1.5.2 Ladder Diagram

—AbortTrigger1
MC_AbortTrigger

AborTrigger AborTriggeriDone
| Execute Done |

AborTriggeriBusy
Axis1 > Axis Busy |

AborTriggeri1Errar
Trigger > Triggerinput Error |

ErrorlD — AbortTrigger1ErrorD

2.2.2.2 MC_TouchProbe PLCopen W

2.2.2.2.1 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 TriggerInput 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 2 FirstPosition AND FastInputPosition < LastPosition.

accepted area

FirstPosition LastPosition

If First Position > LastPosition, the window in which a Fast Input is accepted is:

FastInputPosition >= FirstPosition OR FastInputPosition <= LastPosition.

accepted area accepted area
+ ® L >

LastPosition FirstPosition

The following figure shows the ladder diagram view of the MC_TouchProbe function block:
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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 1-68: MC_TouchProbe

* TIP

The accuracy of captured position data depends on the travel velocity. Please see the article MC_
TouchProbe and Time-Based Capture on KDN for more information and how to correct for
timing.

NOTE

This function block starts a motion-related action and therefore stores data for calculations and
error checking. Please see Calling Function Blocks Multiple Times in the Same Cycle if you are
using a dual-core controller.

| (D IMPORTANT |
There are some differences in how MC_TouchProbe interacts with AKD and AKD2G drives. Please
refer to the following topics for some drive-specific information.
o AKD Support With MC_TouchProbe
o AKD2G Support With MC_TouchProbe

2.2.2.2.2 Arguments
2.2.2.2.2.1 Input

Execute Description £ 5ples execution
Data type BOOL
Range 0, 1
Unit N/A
Default _
Axis Description  gejects the axis for which the position is latched
Data type  axis_RrEr
Range [1,256]
Unit N/A
Default _
TriggerInput Description Sets ulp the mechanism on the controller for the capture input
signal.
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WindowOnly

Data type

Elements

Unit
Default

Description

Data type
Range

Unit

TRIGGER_REF - an instance of the TRIGGER_REF reference
function must first be setup in the Project Dictionary, as seen
here.

Dictionary

[Conh’oller:PLC - ] [ Track Selection

Variables | Enums | itFieids |
T MName | Type | Dim. | KvE |
Triggerinput lib:TRIGGER_REF O

Capture Engine (drive capture engine to be used)
INT TriggerInput.InputID

0 = Touch Probe 1/ Capture Engine 0

1 =Touch Probe 2 / Capture Engine 1

Range is [0,1]

Trigger Direction (input signal’s edge to capture)
INT TriggerInput.Direction

1 =rising edge

2 =falling edge

Rangeis [1,2]

* TIP

Trigger Direction is also sent to the servo drive and is shown in
the WorkBench Position Capture screen Edge setup.

Axis Number (where input comes from)

INT TriggerInput.TrigID

0 = trigger axis is to be the same as Axis.AXIS_NUM.
Range is [0,256]

Trigger Mode (capture method)

INT TriggerInput.TrigMode

0 = time based capture

1 = position based capture. For position based capture the
TrigID must be the same as the Axis_Ref.

Range is [0,1]

NOTE

The Mode (either Position or Time) must be configured the
same in the servo drive. This can be done either:
« in COE Init commands and executed when the
EtherCAT network is initialized (0x3460, subindex 3 and 4)
« inthe workBench Positon Capture screen (see image
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
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Default _
FirstPosition Description  gee 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
Data type LREAL
Range _
Unit User unit
Default _
LastPosition Description  gee 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
Data type LREAL
Range _
Unit User unit
Default _
2.2.2.2.2.2 Output
Done Description  pynction block has completed and the RecordedPosition
output is valid
Data type BOOL
Busy Description  [ngicates that the specified input is arming or is armed,
and waiting for the trigger and recording of the position
to occur
Data type BOOL
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 ErrorID output indicates the type of error
Data type BOOL
ErrorID Description  \yhen 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  \yhen the Done output goes high, this output returns the
latched position. When the Done output is low, this output
is undefined

Kollmorgen | kdn.kollmorgen.com | June 2021




KAS Reference Manual - Motion Library | 2 Motion Library

Data type LREAL

Unit User unit

2.2.2.2.3 Usage
This function block can be used to:

« Perform registration
« Determine the position of a product
« Measure product length

2.2.2.2.4 Limitations

« Both high speed inputs cannot be used at the same time.
« The TrigMode option is only used by MC_TouchProbe.

2.2.2.2.5 Related Functions
MC_AbortTrigger

2.2.2.2.6 See Also

« Fast Inputs with Pipe Network Motion

« Fast Homing Example with the Pipe Network Motion Engine Axis Pipe Block
» Fast Homing Example with the PLCopen Motion Engine

« Pipe Network Registration and Fast Homing

« Registration Position Capture Example with Pipe Network Trigger Block

2.2.2.2.7 Example
2.2.2.2.7.1 Structured Text

(* MC TouchProbe ST example *)

TriggerInputRef.InputID := 1; //configure InputlID
TriggerInputRef.Direction := 1; //configure Direction
TriggerInputRef.TrigID := 0; //configure TrigID
TriggerInputRef.TrigMode := 0; //Capture trigger based on

distributed clock time
Inst MC TouchProbe( ArmProbe, Axisl, TriggerInputRef, FALSE,0.0, 0.0 );
//Inst MC TouchProbe is an instance of MC TouchProbe function block

ProbelIsDone := Inst MC TouchProbe.Done; //store Done output
into a user defined variable
ProbeValue := Inst MC TouchProbe.RecordedPosition; //store

RecordedPosition output into a user defined variable

2.2.2.2.7.2 Ladder Diagram

— TouchProbe1
MC_TouchProbe
TouchProbe TouchProbe1Done
| Execute Done |
TouchProbe1Busy
Axis1 > Axis Busy |
TouchProbe1Aborted
Trigger > Triggerinput CommandAborted |
Window TouchProbe1Error
| WindowOnly Error |
WindowStart >—FirstPosition ErrorlD — TouchPrabe1ErrorlD
WindowEnd “—{LastPosition RecordedPosition —> TouchProbe1RecPos
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2.2.2.2.8 AKD Support With MC_TouchProbe
Following are several tips related to using MC_TouchProbe with AKD drives.

* TIP

To use Capture Engine 1 modify the input PDOs that are used and add the Latch Position 1
parameter.

* TIP

When using position-based capture, the proper Capture Mode and FB Source may need to be set
up in the drive. One place to do that is in the Position Capture Screen in the KAS IDE embedded
WorkBench:

| General Properties | 1j0 | Configuration | PDO Selection/Mapping | PDO Editor | Distributed Clock | CoEIr

[€] @ | Enable | Stop | 2 - Position Mode Disable & Clear Faults | Save To Device

4 a no_name (Onling)

4 W@ Settings Position Capture
P Pover The drive will be able to capture the position of the axes
e Regen
@ Motor Position Capiure 0

8 Feedback 1
Feedback 2

T Foldback apture Mode 0 - Singleshot Position

1 Lot :
m Limits Capture FB Source: |3 - Standard position

(i) Current Loop
() Velocity Loop
) Position Loap
() Encoder Emulation (X9 Cfg) Captured Value: 0.000 Counts16Bit
] Analog Input
LY oty

* TIP

When setting up Position Capture, check the CoE-Init Command settings shown below. This is to
verify they do not overwrite the corresponding drive parameters with unwanted values when the
EtherCAT network initializes.

H

+

4 Pre Operational -> Safe Operational
Index  Subindex Value Comment Direction Source

0x6060 O 7 Opmode Write ESI File
Ox60C2 1 1 Cycle time Write ESI File
Ox60C2 2 -3 Cycle exp Write ESIFile
0x3460 1 0 Latching engine 0 config to FI0, CAPO.TRIGGER=0, 0x3460-1:=0 (1 byte) Write ESIFile

[ 0x3460 2 1 Latching engine 1 config to FI1, CAPLTRIGGER=1, 0x3460-2:=1 (1 byte) Write ESIFile ]
0x60FE 2 196608  Digital Outputs Mask, 0x60fe:=0x30000 (4 bytes) Write ESIFile
Ox36E6 O 1 Set FBUS.PARAMO2 to activate synchronization with the interrupt Write ESIFile
0x36E8 O 1 Set FBUS.PARAMO4 to disabled the drive on a motion error Write ESI File
0x3506 O 1 Set DRV.HWENMODE to disabled the rising edge of the hardware enable from clearing the drive faults Write ESIFile
0x35CA O 1048576 Set UNIT.PIN to set gear IN to the correct unit conversion. Write ESI File
0x365F O 0 Set UNIT.VROTARY to set the velocity units to RPM. Write ESIFile
0x3460 3 2 Capture mode to distributed clock time (DCT), CAPO.MODE=2, 0x3460-3:=0 (1 byte) Write ESIFile

[ 0x3460 4 2 Capture mode to distributed clock time (DCT), CAPLMODE=2, 0x3460-4:=0 (1 byte) Write ESI File ]
0x50E2 0O 1000 Set ILKBUSFF (1.0 = 1000) UINT32 Write ESIFile
0x3498 0O 1 Set FBUS.PROTECTION (available only since FW 01-07-03-000) Write ESIFile

2.2.2.2.9 AKD2G Support With MC_TouchProbe
Following are several tips related to using MC_TouchProbe with AKD2G drives.

NOTE

Currently, AKD2G only supports position capture.

« AKD2G does not use CAP1 or CAP2 to provide the EtherCAT touch probes. AKD2G supports
ETG6010 and DS402 for Touch Probe objects

Two touch probes per axis are supported over EtherCAT with their own dedicated hardware
in the drive. Each touch probe can capture two positions, the position on the rising and the
position of the falling edge of the trigger input.
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Following are the standards-compliant ETG6010 and DS402, EtherCAT / CANopen objects
AKD2G supports.

60B8h 68B8h Touch probe function / control

60B9h 68B9h Touch probe status

60BAh 68BAh Touch probe position 1 positive AXIS#.PL.FB, Scaling same as
value axis

60BBh 68BBh Touch probe position 1 negative
value

60BCh 68BCh Touch probe position 2 positive
value

60BDh 68BDh Touch probe position 2 negative
value

60DOH 68D0h Touch probe source

« The KAS IDE prepopulates the following PDOs with the required Touch probe objects by
default.

o Rx PDO 0x1602 with the required Touch Probe control objects
« Tx PDO 0x1A02 with the required Touch Probe status and position value objects.

Input (Tx) PDOs

Select Input (Tx) PDOs

[ 0x1A02 Inputs A

Index  Subindex Object Name Size [bit] PLC Variable
0x60B3 0 Touch probe status - Axis 1 16
OxB0BA D Touch probe 1 position positive value - Axis 1 32
Ox60BB O Touch probe 1 position negative value - Aods 1 32
OxB0BC O Touch probe 2 position positive value - Axis 1 32
0x60BD O Touch probe 2 position negative value - Aods 1 32
0x60D8  Output (Rx) PDOs
0x68BA | select Output (Rx) PDOs
0x68BB
0x68BC
0x62BD Index  Subindex Object Name Size [bit] PLC Variable
0x60B8 0 Touch probe function - Axis 1 16 !
0x68B8 0 Touch probe function - Axis 2 16 !

0x1602 Outputs

« The Trigger input source can be set by sending a SDO command.
o AXxis?:

0x60D0 sub Index 1 for Touch Probe 1 Source
0x60D0 sub Index 2 for Touch Probe 2 Source
o AXis2:
0x68D0 sub Index 1 for Touch Probe 1 Source
0x68D0 sub Index 2 for Touch Probe 2 Source
« 6#DO0h, Touch Probe Source. The following table shows how AKD2G signals are mapped to

the touch probe source entry in the object dictionary. Note that a few sources appear in both
the standard and the manufacture ranges to provide some consistency.
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DELIP Text from Values Equivalent

S180010" standard for CAP#TRIGGER AKD2G Note
6#D0h

-32768 to - | Manufacturer -41to- |41t042 Z pulse for Axis 110 2

1 specific 42
-31to- |31t035 Z pulse for Feedback 1 to 5 As FB1,
35 2,4, and 5 do not support Z pulses

then these will not be shown.

When we support SFAon FB 1 and 2
then Z pulse may be possible.

X23 is optional so if not fitted then -33
will not be valid.

21to- |21t026 DIO1 to DIO6

26 When X22 is not fitted options -21 and
-22 will not be valid. When X23 is not
fitted options -23 to -26 will not be
valid.

-1t0-12 |1t012 DIN1 to DIN12
When X22 is not fitted options -9 to -
12 will not be valid.

0 Reserved Not valid
Digital Input 1 1 1 DIN1. Fast Opto
(Touch Probe
input)

2 Digital Input 2 2 2 DIN2. Fast Opto
(Touch Probe
input)

3 Digital Input 3 Not valid
(Touch Probe
input)

4 Digital Input 4 Not valid
(Touch Probe
input)

5 Hardware zero |5 41 for Axis 1 Valid if PL.LFBSOURCE is using a
pulse signal of 42 for Axis 2 feedback that supports a Z pulse.
position
encoder

6 Software zero Not valid
pulse encoder

7t0 32767 | Reserved Not valid

2.2.3 Information Functions
This set of functions provides feedback and allows you to writer parameters.

2.2.3.1 MC_ReadActPos |pLCopen v

2.2.3.1.1 Description
The MC_ReadActPos function block reads the actual position of the axis.
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MC_ReadActPos
Enable
Axis

Valid
Busy
Error
ErrorID
Position

Figure 1-69: MC_ReadActPos

NOTE
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This function or function block returns cached data. See Programming a Dual Core Controller for

more information.

2.2.3.1.2 Arguments

2.2.3.1.2.1 Input
Enable Description  pequest to read the axis's actual position
Keeps continuously to read the actual position every PLC
cycle, as long as the Enable remains high
Data type BOOL
Range 01
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 _
2.2.3.1.2.2 Output
Valid Description  ngijcates the value at the Position output is available
Data type BOOL
Busy Description  [ngicates this function block is executing
Data type BOOL
Error Description  [ngicates an invalid input
Data type BOOL
ErrorID Description  ngicates the error if Error output is set to TRUE.
Data type INT
Position Description  actyal position of the axis.
Unit User unit
Data type LREAL
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2.2.3.1.3 Example
2.2.3.1.3.1 Structured Text

(* MC_ReadActPos S
T 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

2.2.3.1.3.2 Ladder Diagram

Get the Axis 1 actual position for the Control Panel to display

—ReadActPos1
MC_ReadActPos
FirstScan ReadActPosValid1
|} Enable Valid |
ReadActFosBusyl
Axis1 > Axis Busy |

ReadActPosErrort
Error |

ErrorlD —> ReadActPosErroriD1

Position —> ActPos1

2.2.3.2 MC_ReadActVel PLCopen v

2.2.3.2.1 Description
The MC_ReadActVel function block reads the actual velocity of the axis.

MC_ReadActVel
Enable Valid
Axis Busy
Error
ErrorID
ActualVelocity

Figure 1-70: MC_ReadActVel

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.2.3.2.2 Arguments
2.2.3.2.2.1 Input

Enable Description  pequests to read the axis's actual velocity

Data type BOOL

Range 0,1
Default
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Axis Description  Name of a declared instance of the AXIS_REF library
function.
Data type  Axis_REF
Range [1,256]
Unit N/A
Default _
2.2.3.2.2.2 Output
Valid Description  [ngicates the value at the ActualVelocity output is
available
Data type BOOL
Busy Description  1ngjcates this function block is executing
Data type BOOL
Error Description  ngicates an invalid input
Data type BOOL
ErrorID Description  [ngicates the error if Error output is set to TRUE.
Data type INT
ActualVelocity Description  Actual velocity of the axis. Please note that oscillations
may be seen due to this being an instant velocity, not an
average velocity.
Unit User unit/sec
Data type LREAL

2.2.3.2.3 Example

2.2.3.2.3.1 Structured Text

* MC ReadActVel S

T example *);
Inst MC ReadActVel ( TRUE, Axisl );
MC ReadActVel function block

//Inst MC ReadActVel is an instance of

ActualVel := Inst MC ReadActVel.ActualVelocity;
output into a user defined variable

// store ActualVelocity

2.2.3.2.3.2 Ladder Diagram
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Read Axis 1 actual velocity

ReadVel1Error

—ReadActVell
MC_ReadActVel
ReadAxis1Velocity Readvel1valid
|} Enable Valid |
ReadVel1Busy
Axis1 > Axis Busy |
I

Error
ErrorlD — ReadVel1ErmrorlD

ActualVelocity — Axis1Velocity

2.2.3.3 MC_ReadAxisErr FLCopen v

2.2.3.3.1 Description
The Function Block MC_ReadAXxisErr returns the error status of the specified axis.

MC_ReadAxisError
Enable Valid
Axis Busy
Error
ErrorID
AxisErrorID

Figure 1-71: MC_ReadAxisErr

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for
more information.

2.2.3.3.2 Arguments
2.2.3.3.2.1 Input

Enable Description

requests to read the error status of the axis

Data type BOOL

Range 0,1
Unit N/A
Default _
Axis Description  Name of a declared instance of the AXIS_REF library
function.

Datatype  Axis REF

Range [1,256]
Default _
2.2.3.3.2.2 Output
Valid Description  [ngijcates the AxisErrorID output is valid

Data type BOOL
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Busy Description  [ngicates this function block is executing

Data type BOOL

Error Description  ngijcates an invalid input

Data type BOOL

ErrorlD Description  [ngicates the error if Error output is set to TRUE

Data type  NT

AxisErrorID Description  jngicates 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  NT

Hexadecimal Decimal Description

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

0700H 7192 Drive Overtravel Limit Exceeded, Cstop
(see Overtravel Conditions)

NOTE

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).

2.2.3.3.3 Example
2.2.3.3.3.1 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

2.2.3.3.3.2 Ladder Diagram
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Read Axis 1 error

ReadAxisEr
| |

Axis1

2.2.3.4 MC_ReadBoolPar

2.2.3.4.1 Description

—ReadAxisErr1
MC_ReadAxisErr

Enable

Axis

FLCopen

ReadErr1valid

Valid |
ReadErr1Busy

Busy |
ReadErr1Error

Error |

ErrorlD — ReadErr1ErrarlD

AxisErrorlD Axis1Error

The MC_ReadBoolPar function block returns the value of the specified Boolean axis parameter.

Enable
Axis
ParameterNumber

MC_ReadBoolPar

Valid
Busy
Error
ErrorID
Value

Figure 1-72: MC_ReadBoolPar

NOTE

This function or function block returns cached data. See Programming a Dual Core Controller for

more information.

2.2.3.4.2 Arguments

2.2.3.4.2.1 Input

Enable Description  pequests to read the 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
Ra