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General Notes
Structure of the safety notes

General Notes
1.1  Structure of the safety notes

Pictogram

>

The safety notes in this manual are designed as follows:

A SIGNAL WORD

Type and source of danger.
Possible consequence(s) if the safety notes are disregarded.
» Measure(s) to prevent the danger.

Pictogram Signal word Meaning Consequences if
disregarded
Example: n DANGER Imminent danger Severe or fatal injuries
A Possible dangerous situation Severe or fatal injuries
General danger
A A CAUTION Possible dangerous situation Minor injuries
Specific danger,
e.g. electric shock
STOP Possible damage to property Damage to the drive system or its environ-
ment
TIP Useful information or tip.
[ ] Simplifies the handling of the
1 drive system.

1.2  Right to claim under warranty

A requirement of fault-free operation and fulfillment of any rights to claim under limited
warranty is that you adhere to the information in the MOVI-PLC® documentation. There-
fore, read the manual before you start operating the device!

Make sure that the manual is available to persons responsible for the plant and its op-
eration, as well as to persons who work independently on the device. You must also en-
sure that the documentation is legible.

1.3  Exclusion of liability

You must comply with the information contained in the MOVI-PLC® documentation to
ensure safe operation of the MOVI-PLC® controller and to achieve the specified product
characteristics and performance requirements. SEW-EURODRIVE assumes no liability
for injury to persons or damage to equipment or property resulting from non-observance
of the operating instructions. In such cases, any liability for defects is excluded.
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General Notes
Other applicable documentation

1.4

1.5

1.6

1.7

Other applicable documentation

+ Installation and startup only by trained personnel observing the relevant accident
prevention regulations and the following documents:

— "MOVIAXIS® MX Multi-Axis Servo Inverter" operating instructions

— "MOVI-PLC® advanced DH.41B" manual

— "MPLCMotion_MC07 and MPLCMotion_MM Libraries for MOVI-PLC®" manual.
— "Libraries for MOVI-PLC® — Fault Codes" manual

- "MOVI-PLC® Programming in the PLC Editor" system manual

* Read through this manual carefully before you commence installation and startup of
the MOVI-PLC® controller.

* As a prerequisite to fault-free operation and fulfillment of warranty claims, you must
adhere to the information in the documentation.

General safety notes for bus systems

You are now in possession of a communication system that lets you adapt MOVI-PLC®
controllers and MOVIAXIS® multi-axis servo inverters to the particulars of your specific
system. As with all bus systems, there is a danger of invisible, external (as far as the
inverter is concerned) modifications to the parameters which give rise to changes in the
unit behavior. This may result in unexpected (not uncontrolled) system behavior.

Safety functions

MOVI-PLC® may not execute any safety functions.

For safety applications, ensure that the information in the following publication is ob-
served.

. Safe disconnection for MOVIAXIS®

Use only those components in safety applications that were explicitly designed and de-
livered for this purpose by SEW-EURODRIVE.

Hoist applications

» Hoist applications can only be implemented with MOVI-PLC® under the following
conditions:

— A hoist startup must be performed.
« MOVI-PLC® is not designed for use as a safety device in hoist applications.

Use monitoring systems or mechanical protection devices as safety equipment to
avoid possible damage to property or injury to people.
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MPLCTecGearMotion_MX
Introduction

MPLCTecGearMotion_MX
Introduction

The MOVIAXIS® multi-axis servo inverter offers comprehensive technology functions,
for example:

* Electronic gear unit,
+ Cams,

* Touch probe,

+ Event control,

» Cam control.

The "Motion Technology Editor" startup assistant of MotionStudio enables configuration
of all technology functions. Basic settings are configured this way. However, certain val-
ues or settings often have to be changed dynamically during a process, or various func-
tions must be combined and run in sequence.

The function modules of the "MPLCTecGearMotion_MX" library set the general Gear
parameters and configure other technology function that are required for the respective
Gear function.

This means that in-depth familiarization with the individual parameters of the respective
technology functions is not necessary. Configuration with the Technology Editor is not
necessary, because the "MPLCTecGearMotion_MX" library performs all relevant set-
tings.

Advantages of the "MPLCTecGearMotion_MX" library:

» Programming in accordance with IEC 61131, which means customer-specific appli-
cations can be implemented easily.

» Library for controlling the Gear technology function. This allows for simple configura-
tion and control of the gear functionality without detailed knowledge of the individual
technology function.

» Central control of several synchronous axes.

» Additional functions, such as specifying master values via a virtual master encoder,
are controlled centrally using the MOVI-PLC®.

» Different startup cycle events and types can be selected.

+ Additional offset travel can be activated during the startup cycle and/or in synchro-
nous operation.

» Different offset start events and types can be selected.

Additional notes are can be found in the following documentation:

» For general notes on the operating principle of the libraries, refer to the publication
"MPLCMotion_MDX and MPLCMotion_MX libraries for MOVI-PLC®".

« "MOVIAXIS® MX Multi-Axis Servo Inverter, Electronic Gear Unit Technology Func-
tion" manual.
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Areas of application @

2.2 Areas of application

Application
examples

Characteristics

The MPLCTecGearMotion_MX library is suited for all applications that require synchro-
nized axis movements.

Flying saw, e.g. to cut continuous material

Synchronous material handling, e.g. several conveyor belts are synchronized to one
master encoder

Multi-axis hoists/trolleys
Filling station in the beverage industry
Packaging technology, e.g. FFS machines

Up to 64 (with MOVI-PLC® advanced) motor axes can be operated synchronously
Various configuration options can be set easily with the respective function modules
Various master encoder sources can be set

Different startup cycle types can be selected

Different offset types can be selected

Simple offset switch-in during the startup cycle or in synchronous operation

Various master/slave combinations can be implemented; several synchronous oper-
ation masters can be configured

Manual — MPLCTec.._MX Libraries
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2.31

MPLCTecGearMotion_MX

@ Project planning

Project planning

Prerequisites

To use the MPLCTecGearMotion library, you need a MOVI-PLC® controller in tech-
nology version T1 or higher.

The MPLCMotion_MX library must be integrated. Also adhere to the prerequisites in
the "MPLCMotion_MDX and MPLCMotion_MX Libraries for MOVI-PLC®" manual.

2.3.2 Basic principle and notes

Configuring the relevant technology functions of the axis using IEC function modules.

The startup cycle and synchronization are performed with the Gear technology func-
tion. After that, the unit switches to linear cam function automatically. This enables
offset travel during synchronous operation.

Fast, interrupt-controlled startup cycle through use of the touch probe function and
event control (is automatically configured correspondingly).

Time-dependent offset realized by cam profile generator superimposition. Option for
relative or absolute offset.

Position-dependent offset through superimposition of a second, appropriately config-
ured cam. Offset start configured as interrupt-controlled, after defined master dis-
tance or directly from the PLC program.

Interrupt or counter-controlled startup cycle and offset processes can be repeated
automatically using the AutoRestart function.

The "MC_LinkTecGear_MX" function module is absolutely essential as a central
data interface to the Gear technology function.

The Technology Editor of MotionStudio is not necessary, but for diagnostic purposes,
an online connection of the monitor can be established with the sample project "MO-
VI-PLC Defaultprojekt.Tec-Function". The sample project may not be downloaded,
otherwise settings made by the library would be overwritten.
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Project planning @

2.3.3 Different startup cycle times
You can define whether the startup cycle is to be performed time-related or position-de-

pendent.
Time-related Time-related startup cycle is selected with the "MC_PrepareGearInTimeBased_MX"
startup cycle module.

Time-related startup cycle means the slave synchronizes to the master using the set ve-
locity GearSpeed and GearAcceleration/Deceleration.

nd

]

(3]

61685AXX

[11 Velocity set with MC_SetGearDynamics_MX

[2] Velocity of the slave

[3] Velocity of the master

[4] Start of the time-related startup cycle

[5] Ramp set with MC_SetGearDynamics_MX (based on 3000 rpm)
[6] Slave is in sync with the master
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@ Project planning

Position-depen- A position-dependent startup cycle is selected with the
dent startup cycle "MC_PrepareGearlnDistanceBased MX" module.

Position-dependent startup cycle means the slave synchronizes to the master within a
master distance that can be set. The distance that the slave travels is set with GearlIn-
SlaveDistance

The position-dependent startup cycle is direction-sensitive. This means that if the mas-
ter distance for the startup cycle, GearlnMasterDistance, is specified as a positive value,
the master must also turn in a positive direction.

nk

(1

(2]

[7]

1 >
14 (4] - (6]
[3] [5]
63392axx
[11 Velocity of the master
[2] Velocity of the slave
[3] Start of the position-dependent startup cycle
[4] Master travel for the startup cycle
[5] Slave is in sync with the master
[6] Position of the master
[71 Slave travel for the startup cycle
TIPS
° The startup cycle profile is calculated with a fifth-degree polynomial.
1 This is why the startup cycle distance of the slave should be roughly half of the scaled
master distance. Otherwise, the slave can overshoot or change the direction of rotation
briefly during the startup cycle.

GearlnSlaveDistance = 0.5 x GearlnMasterDistance x Numerator/ Denominator

12 Manual — MPLCTec.._MX Libraries
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2.3.4 Offset cycle

Project planning @

An offset travel can be activated during synchronous operation after a successfully com-
pleted startup cycle. Relative or absolute travel can be selected with the OffsetMode in-

put:

OffsetMode = MX_GEAR_OFFSET_RELATIVE

Positioning is superimposed relative to the synchronous movement with the master. A
permanent phase shift can be implemented in this way.

OffsetMode = MX_GEAR_OFFSET_ABSOLUTE

The OffsetDistance is traveled to absolutely with this setting. The reference value is set
to zero upon changing to Cam (FCB16); the following position values refer to this value.
An offset can be performed with this, for example, and with a second offset travel with
Distance = 0, the phase shift can be cancelled again.

4 /
n I
I
I
I
I [1]
I
I
I
| -
! A S !
| ' |
|/
I 7~ I
| ‘a8 |
| -~ ' |
~ [ |
I e I
! 7~ I |
| /S~ |
| |
| : |
| X I -
4[5]—,: [71 [8] ! 9]
(6]
63360axx
[1]  OffsetPosition [6]  Start offset
[2] OffsetSpeed [7] Offset travel

[3]
[4]
[5]

n slave
Offset Acceleration / Deceleration
Synchronous
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@ Project planning

2.3.5 Different startup cycle and offset start events
In addition to the type of the startup cycle, the "PrepareGearln..." modules also define

which event is to start the synchronization process.

Independent of whether the startup cycle is time- or position-dependent, the startup cy-
cle event is set with the GearlnEvent input at the respective "Prepare" module.

Possible startup cycle events:

MX_GEAR_DIRECT

The startup cycle is directly started with the "MC_GearlnDirect_ MX" function module.

Interrupt-controlled startup cycle events:
MX_GEAR_INTERRUPT_DI01_POS_FLAG
MX_GEAR_INTERRUPT_DIO1_NEG_FLAG
MX_GEAR_INTERRUPT_DIO1

MX_GEAR_INTERRUPT_DI08_POS_FLAG
MX_GEAR_INTERRUPT_DI08_NEG_FLAG
MX_GEAR_INTERRUPT_DI08

MX_GEAR_INTERRUPT_C_TRACK_ENCH1
MX_GEAR_INTERRUPT_C_TRACK_ENC2
MX_GEAR_INTERRUPT_C_TRACK_ENC3

The startup cycle is started with an interrupt event triggered by a signal change at the
MOVIAXIS® input DI01-DIO08, with a rising/falling edge (pos/neg flag) or a signal

change at DI01-DI08/C track.

Example: GearlnEvent = MX_GEAR_INTERRUPT_DI02_POS_FLAG

A

(1]

4]

>

[2|]
[11 Interrupt DIO2 (PosFlag)
[2] Startup cycle start
[3] Slaveisinsync
[4] nslave
[5] Master position

D—f— — —_— —_— —_— —_— —_——_——_——_———

;B
63303axx
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- MX_GEAR_DISTANCE_COUNTER

With this setting, the startup cycle is started according to the specified master dis-
tance. The current counter of the master distance is not deleted.

r 3
: 2 ) @)
—— 1 ——se e By _
~ ~
| | | |- I ~ |
prad | prad |
- | -7 |
w7 w7 |
// // |
~ | = [
l (] :: [6]

63304axx
[1]1 Startup cycle
[2] Synchronous
[3] Stop cycle
[4] Startup cycle start
[5] DistanceForStartGearln
[6] Master position

+ MX_GEAR_DISTANCE_COUNTER_RESET_COUNT
The startup cycle is similar to MX_GEAR_DISTANCE_COUNTER mode, but the

counter of the master position is deleted when calling up "MC_PrepareGearin....".

OffsetEvent The description of the startup cycle events applies analogously for the various options
to start offset travel.
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2.3.6 Configuration process

MX_Gear_Config

MX_Gear_Main

MX_Gear_Parameter

The modules of the MPLCTecGearMotion_MX library are divided into four groups:

MX_Gear_SingleAxis

Procedure

MC_SetGearConfig_MX

MC_LinkTecGear_MX
MC_GearClearLag_MX

MC_GearInControl_MX
MC_PrepareGearlnTimeBased MX
MC_PrepareGearlnDistanceBased MX
MC_PrepareOffsetDistanceBased MX

MC_GearInDirect_ MX
MC_GearOffsetDirectDistance_MX
MC_GearOffsetDirectTime_MX

Integrate the "MPLCTecGearMotion_MX" library with the library manager into the
project in addition to the "MPLCMotion_MX" library.

The "MC_LinkTecGear_MX" function module constitutes the interface between tech-
nology function and axis and must therefore be called cyclically in the program. Once
the "MC_ConnectAxis_MX" module has established the connection to the axis (Done
= True), LinkTecGear activates the technology functions of the MOVIAXIS® neces-
sary for the Gear function. In addition to that, the necessary settings are made in the
PDO Editor. A receive object, for example, is set up in the In buffer 5 for receiving the
master position via system bus.

If the master position is transmitted via the system bus, the bus should be synchro-
nized. The required SBus synchronization telegram is configured using the
"MC_SetSync_CAN" function module (part of the MPLCCommunication_CAN Ii-
brary). If the virtual encoder of the controller is used as master, the SBus will be au-
tomatically synchronized by calling the "MC_LinkTecAxis_Virtual" function module
(part of the MPLCTecVirtualEncoder library). The required basic settings in the pa-
rameter tree under communication are automatically made during initialization of
LinkTecGear.

The "MC_SetGearConfig_ MX" function module is used to set the general synchro-
nous operation parameters. This module must be called with a rising edge on the Ex-
ecute input each time the MOVI-PLC® controller is restarted or if you want to change
the general synchronous operation parameters.
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Project planning @

* The Prepare modules are used to

» Define the type of startup cycle,

» Define how the offset is to be started,

» Configure which event is to trigger this,
+ Set the respective parameters.

» The startup cycle is then performed using "MC_GearInDirect_MX" or another config-
ured event.

» During synchronous operation, an offset travel can be started with a rising edge at
the Execute input of "MC_GearOffsetDirectDistance MX" or "MC_Gear
OffsetDirectTime_MX".
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@ Overview of MPLCTecGearMotion_MX library

2.4 Overview of MPLCTecGearMotion_MX library
2.41 Short overview of the MPLCTecGearMotion_MX library

E}- 23 MPLCTecGearMotion_MX
B3 M¥_Gear_Confiy

+[E] MC_SetGearConfig_M¥ (FE)

B3 M¥_Gear_Main

----- MC_GearClestLag_ME (FB)

----- MC_LinkTecGear_Mx (FED

B3 M¥_Gear_Parameter

----- MC_GearinControl_WX (FE)

----- MC_PrepareGearinDistanceBased_WX (FB)
----- MC_PrepareGearinTimeBasead_X (FE)

----- MC_PrepareOffsetDistanceBazed_MX (FE)
B Mx_Gear_Singledxis

----- MC_GearinDirect MK (FB)

----- MC_GearOffsetDirectDistance_M¥ (FE)

----- MWC_GearOffsetDirect Time_tx (FE)

63305axx

MC_SetGearConfig_MX
This module is used for basic configuration of synchronous operation. Before the startup
cycle can be performed, the synchronous operation parameters must have been trans-
ferred via this module.

MC_LinkTecGear_MX
This function module has different functions:

» Configuring the MOVIAXIS® technology functions and activating the functions nec-
essary for the Gear technology function.

» Configuring the MOVIAXIS® process data interface.
» Display of the status of the Gear technology function and the initialization state.

MC_GearClearLag_MX
This function module can be used for deleting the difference between the Gear setpoint
(conditioned master signal) and Gear actual value (current slave position).

MC_GearinControl_MX
This module offers additional control functions for interrupt- or counter-controlled startup
cycle events. The startup cycle can be enabled or inhibited repeatedly.

MC_PrepareGearinTimeBased_MX
This Prepare module prepares the time-controlled startup cycle. The required dynamics
parameters and the startup cycle event are defined and configured.
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MC_PrepareGearIlnDistanceBased_MX
This Prepare module is used to select and configure the position-dependent startup cy-
cle. The required master/slave startup cycle distances and the startup cycle event are
defined and configured.

MC_PrepareOffsetDistanceBased_MX
This function module prepares a position-dependent offset travel. The master/slave off-
set distances and the offset start event are configured.

MC_GearinDirect_MX
The function module starts a direct startup cycle with a rising edge at the Execute input.
The synchronization process uses the parameters set by PrepareGearin.

MC_GearOffsetDirectDistance_MX
This module starts a position-dependent offset travel with the set values OffsetMaster-
Distance/OffsetSlaveDistance.

MC_GearOffsetDirectTime_MX
This module activates a positioning sequence that is superimposed on the synchronous
operation with the transferred parameters. Depending on "OffsetMode", a relative or ab-
solute offset is realized ("Phasing").

Manual — MPLCTec.._MX Libraries
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2.4.2 Data types of the MPLCTecGearMotion_MX library

~{ 3 MPLCTecGearMation_M¥

----- B8 MC_GEAR_EXTEMDED_CONFIG_MX (STRUCT)

----- B8 MC_GEAR_EXTEMDED_DIZG_MX (STRUCT)

----- B8 WC_GEAR_IM_SOURCE_MX (EMUM)

----- B8 MC_GEAR_MASTERSOURCE _MX (ENUM)

----- B8 MO _GEAR_MOYE_TO_MASTER_MX (STRUCT)
----- B8 MO _GEAR_OFFSETMODE_MX (EMUM)

----- B8 MC_GEAR_REACTION_LAGERROR_MX (EMUM)
----- B8 MC_GEAR_STATE_MX (EMLIM)

63306AXX

Standard configuration
+ Data type MC_GEAR_IN_SOURCE_MX

With this type, the start event for the startup cycle or offset travel is defined in the
"PrepareGearln" and "PrepareOffset" modules. As interrupt-controlled events, edge
changes at the digital inputs 02/03 or at the C track of one of the three encoder inputs
can be used. The (master) distance-counter-controlled modes are different in so far
as they also offer the option to delete the current master distance counter when se-
lecting the respective"Prepare” function module.

TYPE MC_GEAR_IN_SOURCE_MX :
(

M¥_GEAR_DIRECT,
M¥_GEAR_INTERRUPT_DIO1_POS_FLAG
M¥_GEAR_INTERRUPT_DIO1_NEG_FLAG
Mx_GEAR_INTERRUPT_DIO1
M¥_GEAR_INTERRUPT_DI0Z_POS_FLAG
My_GEAR_INTERRUPT_DI0Z_MNEG_FLAG
M_GEAR_INTERRUPT_DI02
M¥_GEAR_INTERRUPT_DI03_POS_FLAG
M¥_GEAR_INTERRUPT_DI0Z_MNEG_FLAG
M¥_GEAR_INTERRUPT_DIO3
M¥_GEAR_INTERRUPT_DI04_POS_FLAG
M¥_GEAR_INTERRUPT_DI04_NEG_FLAG
Mx_GEAR_INTERRUPT_DI04
M¥_GEAR_INTERRUPT_DIOS_POS_FLAG
M¥_GEAR_INTERRUPT_DIOS_MNEG_FLAG
M¥_GEAR_INTERRUPT_DI0S
M¥_GEAR_INTERRUPT_DIOG_POS_FLAG
My¥_GEAR_INTERRUPT _DIOG_NEG_FLAG
M¥_GEAR_INTERRUPT_DIOG
M¥_GEAR_INTERRUPT_DIO7_POS_FLAG
M_GEAR_INTERRUPT_DIO7_MNEG_FLAG
Mx_GEAR_INTERRUPT_DIO7
M¥_GEAR_INTERRUPT_DI0S_POS_FLAG
M¥_GEAR_INTERRUPT_DI0S_NEG_FLAG
M¥_GEAR_INTERRUPT_DIOS
M¥_GEAR_INTERRUPT_C_TRACK_ENGC1
M¥_GEAR_INTERRUPT_C_TRACK_ENG2
M¥_GEAR_INTERRUPT_C_TRACK_ENC3
Mx_GEAR_DISTANCE_COUNTER
M¥_GEAR_DISTANCE_COUNTER_RESET_COUNT

END_TYPE
63307AXX
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- Data type MC_GEAR_MASTERSOURCE_MX

This data type defines the source of the master encoder signal. Either of the three
MOVIAXIS® encoder inputs can be selected (linear or modulo). The virtual encoder
of the axis (linear or modulo) can also be selected. In addition, the master signal can
be received via SBus, e.g from the MOVI-PLC® controller or from a different axis.
Two CAN objects are available for selection.

TYPE MC_GEAR_MASTERSQURCE_Mx
{
M¥_GEAR_SYSTEMPOS_ENCODERT,
M¥_GEAR_SYSTEMPOS_ENCODERZ,
M¥_GEAR_SYSTEMPOS_ENCODERSZ,
M¥_GEAR_MODULOPOS_EMNCODERT,
M¥_GEAR_MODULOPOS_EMCODERZ,
M¥_GEAR_MODULOPOS_EMCODER3I,
M¥_GEAR_MODULO_VIRTUAL_ENCODER_MX,
M¥_GEAR_LINEAR_VIRTUAL_ENCODER_MX,
M¥_GEAR_RECENE_PDO_1,
M¥_GEAR_RECENE_PDO_Z
X
EMD_TYPE
63308axx

» Data type MC_GEAR_STATE_MX
Displays the current synchronous operation state.

TYPE MC_GEAR_STATE_MX:
[

M¥_GEAR_OQUTGEAR, (* Synchronous state : Axis is geared out®)
W¥_GEAR_EMGAGING_GEAR_IM, (* Sync ous state ing to gear *)
W¥_GEAR_IN_GEAR, (* Sync s state - Axis is in gear *)
M¥_GEAR_OFFSET_GEAR, (* Sy : state ; Offset move while in gear *)
M¥_GEAR_MOVE_TO_MASTER, (* Sync s state : Slave moves to master after ink

M¥_GEAR_MOTLIMNKED (* Sync s state : Axis not linked *)
END_TYPE
63309AXX

» Data type MC_GEAR_OFFSETMODE_MX
Defines whether an absolute or relative offset is to be performed.

TYPE MC_GEAR_OFFSETMODE R :
{
M¥_GEAR_OFFSET_RELATIVE,
M¥_GEAR_OFFSET_ABSOLUTE
hX
EMD_TYFPE
63310axx
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Extended configuration
The technology functions of MOVIAXIS® offer numerous setting options, filters and com-
pensation functions that are not required for most standard applications. To keep the
modules simple while providing an option for access, these parameters are integrated
in the "MC_GEAR_EXTENDED_CONFIG_MX" input structure.

This structure is used both by the "MC_LinkTecGear_MX" module and by
"MC_SetGearConfig_MX".

+ ExtConfig of MC_LinkTecGear_MX

TYPE MC_GEAR_EXTENDED_COMFIG_hX

STRUCT
™ Extended LinkTecGear Configurations
UseTecEditorZonfig; BOOL, (* based on the PLCdefault TecEditor project additional
Tec configurations can bhe made, e.g. CAMZI3, Touchprabe, etc.®)
TecFunctionsUserUnitSlave: BOOL, " True = Tec values ofthe slave are scaled in user units

Falze = Tec valugs are in system units {unscaled)™

stinitialParameter WM< MC_INITIALPARAMETER;

Wiith this struct several user defined parameters can be written to the axis during the
initialization of MC_LinkTecGear_wx. DHx11B 10 parameters, DHx41B 60 parameters

Add the following code to your prograrm to initialise the struct:
Example: write DDA variable 25877 and 3420

stinitialParameter_ialndex[1] = 20220, * Index of DDB Yariable 2577 *)
stinitialParameter_W:x.aSublndex[1] =18, {* Subindex of DDB Wariahle 25877 #)
stinitialParameter_wMxaData[1] =10, (* Data to he written to DDB Variahle 2577

stinitialParameter_Mxalndex[2] = 20226,  Index of DDB Yariable 34207
stinitialParameter M aSubindex(2] = 93;  Sublndex of DDA Yariahle 3420 %)
stinitialParameter_ i aDatal?] = 20; ™ Data to be written to DDA Yariahle 34207

Ifthere are more than 10 parameters to write, declare MUMOF_IMITIALFARAMETER
in your prograrm.

WAR_GLOBAL COMSTANT
MUMOF _INITIALPARAMETER : UIDIMT = 20;
EMD_VAR

)

63311axx
The structure variable UseTecEditorConfig allows for an extended configuration with
the "TecEditor" using the library modules in parallel to the Gear configuration. The
touch probe function can be set here, for example, or another curve block for super-
imposition can be configured.

Instead of an extended configuration, this input also enables Gear configuration us-
ing the TecEditor wizard. The "MC_SetGearConfig_MX" is not required then.
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TIPS

° Procedure
1 » Since DDB ranges might shift, the IEC program should first be stopped with reset
(cold) to avoid error messages.

» It is highly recommended that you use the TecEditor project "MOVI-PLCDefault-
projekt.TecFunction" as a basis. Now you can modify or extend this project accord-
ingly. It is essential not to deactivate the technology functions that are activated in
the basic project.

» Download modified TecEditor project.

* Once the variable UseTecEditorConfig = True has been set, the program can be
started.

The TecFunctionsUserUnitSlave variable effects that the technology values and data
that refer to the slave are scaled in user-defined units. The required scaling factors
are the numerator/denominator values with accordingly adjusted decimal places.

TIPS

° Note:

1 Values relating to the master are not scaled.
"MC_PrepareGearlnDistanceBased_MX", for example:
DistanceForStartGearIn: Master distance after which startup cycle is to begin, as a
consequence, the values are not scaled.
GearlnMasterDistance: Master distance for the startup cycle, as a consequence, val-
ues are not scaled.
GearInSlaveDistance: Startup cycle slave distance, scaled in user-defined units (if
selected with TecFunctionsUserUnitSlave = True).
Input structure "sInitialParameter":
With this structure, additional, freely selectable parameters can be set on the axis
during initialization of the"MC_LinkTecGear_MX" (for DH.41B: max. 60 parame-
ters).
Each parameter that is to be written must be correctly defined with index/subin-
dex/data.

TIPS

° Note:
1 It is not checked whether the data is permitted for the respective parameter, or whether

a parameter, which has already been configured for a certain function, is overwritten.

You have to make sure that there are no overlaps, otherwise the Gear function will be

affected.
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» ExtConfig of MC_SetGearConfig_ MX

Extended SetGearConfig confiaurations 5]

MoveToMaster, MC_GEAR_MOVE_TO_MASTER_ M,

MSignal_InterpalationTime: DIMT;
mMSignal_DelayTime: DIMT,
AverageFilterTirme: DIMNT;
CompFilterTime: DINT,
DeathTimeCorr_QN: BOOL;
SpeedCorr_ON: BOOL,
AccelerationCorr_ON: BOOL;

-
With this struct it can he activated and adjusted that the slave moves to the master
after State 16 was interrupted by Inhihit or Safety Stap:
MoveToMaster Activate_Function : True = activates the move to master function
Falze = move to master function deactivated, if slave
armaster has moved mare than size of
lag window while disabled, drive trips with
lag errorwhen state changes againto 16,
MoveToMaster Slave_Speed : Speed setpaint for moving ta the master
MoveTobaster Slave_Acceleration : Acceleration setpoint for moving to the master
MoveTobaster Slave_Deceleration : Deceleration setpoint for maoving ta the master®)

™ InterpalationTime: range 1,60 resalution [0.8ms] (0.5....20mMs)

™ PositionDelayTime in [Us]

™ AverageFilterTime: range 1,60 resolution [0.5ms] (0.5...30ms)™)

™ CompFilterTime: range 1..60 resolution [0.5ms] (0.5....30ms)™)

™ Activation ofthe death time correction: false = OFF, true = DN

™ Activation ofthe welocity related carrection: false = OFF, true = QM)

™ Activation ofthe acceleration related correction: false = OFF, true = ON™

ReactionLagError: MC_GEAR_REACTIOMN_LAGERROR_MX ;

EMD_STRUCT
EMD_TYPE

(* defines the reaction after lag detection. Possible selection:
MO_RESPONSE
DISPLAY_FAULT
IMMEDIATE_STOP _WARMIMNG {default)
EMERGENCY_STOP_WARNING
APPL_STOP_WARMIMNG
SYET_STOP_WWARNING *)

63330axx

Activating and setting filters and compensation functions:

The extended configuration of the "MC_SetGearConfig_MX" function module in-
cludes variables that are used to set additional filters for conditioning the master sig-

nal.

In the default setting, the filters are deactivated. When using the virtual encoder of
MOVI-PLC®, the MSignal_InterpolationTime value is set to 5 ms.

In addition, compensation means for velocity and acceleration compensation can be
activated. For detailed information on the function and effects of these filters and
compensations measures, refer to the MOVIAXIS® documentation "MOVIAXIS® MX
Multi-Axis Servo Inverter, Electronic Gear Unit" manual.

Setting the ReactionLagError:

This defines the response of the drive when the LagErrorWindow is exceeded. If
nothing different is specified here, a stop at the application limit (waiting) is per-

formed.
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Additional function MoveToMaster:

Activating the controller inhibit or setting "Safe stop" during state "16" (i. e. GearState
= InGear) and moving away the master or slave in this state usually triggers a lag
error as soon as the state goes back to "16". If this is unwanted, positioning of the
slave to the master position can be configured by activating the "MoveToMaster"
function. Once the controller inhibit or safe stop is revoked, the slave travels to the
master with the specified values for velocity and acceleration/deceleration.

+ Extended Diagnostics

The output structure "MC_GEAR_EXTENDED_DIAG_MX" is designed as additional
diagnostic information of "MC_LinkTecGear_MX".

This is still in preparation and not yet implemented.

2.4.3 PDO configuration
In addition to the configuration made by "MC_ConnectAxis MX", the
"MC_LinkTecGear_MX" module also performs some settings at the process data inter-
face.

Even if an adaptation of the PDO configuration is not necessary for standard applica-
tions, the following describes which Gear-specific settings are made by
"MC_LinkTecGear_MX".

<"|j Conversion to internal : @

<"E| IN process data interface system units

Data processing

i iessage words —)

EHli_i:wu:u.dll - System B

L ntrol word 1
b, FCBs
2 itrol word 2 -
Iword3 | ¥ Parameter Routing
cess data - s Outs
N PDO Mapper
e iy e | 20200355 |[ 704 |l
& A
b i}
J . i |20200.9x3 ||1D12EI.1 | e
- tH1 [
= 2853.1 —
cCH?  Tom
20213 3141634 2839.1 —_—
»EHS [Ennn -+
. CH4 0 N |2U213.35."1398 || Mo quantity |
. CHS 0 ] 20213 3601699 Mo quantity
20213 374700 Mo quantit
pCHE  [enon i alaahiis
o CHY 000 [ — |20213.3811TDI || M quantity |
N

63331axx
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The IN PDO mapper is configured for transferring parameters for the time-related offset
(realized with the profile generator of the cam).

In addition, channel 0 establishes a connection from IN buffer 5 to the respective tech-
nology variable (DDB) for receiving the master position via CAN bus. When selecting
"MX_GEAR_RECEIVE_PDO_1" as master source in the "MC_SetGearConfig_MX"
module, this object is set as master value for the Gear function.

Channel 1 is configured in such a way that a technology variable is set as target which
represents the master source as "MX_GEAR_RECEIVE_PDO 2" of
"MC_SetGearConfig_ MX". The user can freely select and configure the source for chan-
nel 1 within IN buffer 11-15.

The channels of the IN PDO mapper are assigned as follows:
* Channel 0: Master position of IN buffer 5

» Channel 1: Master position, configurable, IN buffer 11-15
» Channel 2: Reserved

» Channel 3: OffsetDistance

* Channel 4/ 5: OffsetSpeed

» Channel 6: OffsetAcceleration

» Channel 7: OffsetDeceleration

Settings in the IN buffer 5

E
Basic settings
[rata source ISystem bus CAM 1 LI
Drata block start ||:|
Data block length [16-bit wardz] |2
Timeout interval [ms] {0,000
pdate IDn :J

Configuration error |Nc. Fault
PDO never received before :_i

Specific CAN parameters

MeszzageD Z
[rata acceptance with Sync [Yes -
Endianeszz Little Endian -

Specific parameters communicaion option

Sender addresz |
FOO-ID n

63332axx
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The IN buffer 5 is configured for receiving the master position via CAN bus. For this pur-
pose, "MC_LinkTecGear_MX" sets the synchronized data transfer and the data for-
mat/data block length.

The data source and the message ID can be set via the "MC_InitialConfig_MX" function
module (from the MPLCMotion_MX library).

Without InitialConfig, "System bus CAN1" and message ID 2 are selected as standard.

The "MC_lInitialConfig_ MX" module offers the following options, also via the
"ExtendedConfiguration_MX" input structure:

» The "SyncSource" structure variable can be used to set which synchronized CAN
bus is to be used as data source for IN buffer 5. You have the following selection op-
tions:

+ MX_SYNCSOURCE_NONE

+ MX_SYNCSOURCE_CANT1

+ MX_SYNCSOURCE_CAN2

+ MX_SYNCSOURCE_COMOPTION

» The message ID is configured with the ReceivelD variable with the following selec-
tion options:
« MX VIRTUAL_ENCODER_ID1 (ID 2)

. MX_VIRTUAL_ENCODER_ID2 (ID 3)
- MX_PDO_ID1 (ID 4)

- MX_PDO_ID2 (ID 5)
- MX_PDO_ID3 (ID 6)
- MX_PDO_ID4 (ID 7)
- MX_PDO_ID5 (ID 8)
- MX_PDO_ID6 (ID 9)
- MX_PDO_ID7 (ID 10)
- MX_PDO_ID8 (ID15)
- MX_PDO_ID9 (ID 16)
- MX_PDO_ID10 (ID 17)
- MX_PDO_ID11 (ID 18)
- MX_PDO_ID12 (ID 23)

Other Gear-specific settings
» IN buffer 6 is configured for receiving control word 3. The bits of this control word are
set for controlling internal functions within the technology function.

» Out buffer 4 contains the status word 3.1t provides status information of the respec-
tive technology functions which is required by the modules of the
"MPLCTecGearMotion_MX" library.
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The function modules of the MPLCTecGearMotion_MX library
MC_LinktecGear_MX

MC_LINETECGEAR_

Enahkle : BOOL Dane : BOOL-
ExtConfig : MC_GEAR_EXTERDED _COMFIG_M Errar: BOOL-
Axis  AWIS_REF (AR _IMN_OUIT ErrarlD : DWORDH

LinkState : MC_LINKTECSTATE
GearState | MC_GEAR_STATE_Mx
ExtDiag : MC_GEAR_EXTENDED_DIAG_Mx

Axig o AXIE_REF (WAR_IM_OUIT)

63333axx

Description:

The "MC_LinkTecGear_MX" function module is the logical interface between the axis
and the Gear technology function. Once "ConnectAxis" has established the cyclical
communication with the axis and after the unit has been enabled, the individual
MOVIAXIS® technology functions are first configured. The ones necessary for Gear are
activated. The PDO interface (IN-PDO 5 for receiving the master position via SBus,
PDO mapping for offset values) is also configured and the communication parameters
for SBus synchronization are set.

In cyclical operation, "MC_LinkTecGear_MX" ensures the changeover from Gear to a
linear curve as soon as the axis is in sync (necessary to realize the offset travel option).

Additionally, various status signals are available as outputs.
Important:

The "MC_LinkTecGear_MX" module is absolutely essential for using the synchronous
operation function. It must be called cyclically in the program.

If LinkState = NotLinked, none of the function modules of the
"MPLCTecGearMotion_MX" can be executed, a corresponding error message is is-
sued.

Prerequisite:
MOVI-PLC® advanced in technology version T1 or higher.
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Inputs:

Name Type Meaning

Enable BOOL The module is processed as long as Enable
Ltrue®. Initialization is performed with a rising
edge.

ExtConfig | MC_GEAR_EXTENDED_CONFIG_MX Extended configuration, see page 22

Axis AXIS_REF Logical address of the axis that is to addressed
by the function blocks.

Outputs:

Name Type Meaning

Done BOOL Initialization successfully completed, connec-
tion with Gear technology function established

Error BOOL Fault in module during execution

ErroriD UINT see page 54

LinkState MC_LINKTECSTATE Current status:GEN_TEC_NOTLINKED(no
connection)GEN_TEC_NOTINITIALISED(ho
initialization)GEN_TEC_INITIALISED(Gear
technology function initialized)

GearState A MC_GEAR_STATE_MX Current Gear sta-
tus:MX_GEAR_OUTGEAR(disen-
gaged)MX_GEAR_ENGAGING_GEAR_IN(eng
aged)MX_GEAR_IN_GEAR(synchronous oper-
ation)MX_GEAR_OFFSET_GEAR(offset oper-
ation)
MX_GEAR_MOVE_TO_MASTER
Slave moves to the master to EMERGENCY
STOP or controller inhibit
MX_GEAR_NOTLINKED(no valid Gear state,
e.g. with LinkState = NotLinked)

ExtDiag MC_GEAR_EXTENDED_DIAG_MX Prepared for additional diagnostic information

Manual — MPLCTec.._MX Libraries

2

@_

29



2 (‘CD MPLCTecGearMotion_MX
@ The function modules of the MPLCTecGearMotion_MX library

MC_LinktecGear_MX: initialization

Calling
MC_LinkTecGear_MX

Enable=True

Check: Process
Technology version, Error — canceled with
Log.address valid, only error and

1 LinkTecGear per axis error message

LinkState =
GEN_TEC_NOT
_LINKED

No

Check:
PLCopenState >
NotConnected
i.e. connection to axis
OK

LinkState =
GEN_TEC_NOT_INITIALIZED

Gear tec. function
configured
yet ?

No
v
Configure the technology
functions Yes

Configure the PDO interface
Activate the technology functions

LinkState =
GEN_TEC_INITIALIZED

- _ Cyclical program sequence:
LinkState = Switching FCB17 > 16
GEN_TEC_NOT_LINKED Establish and display the states

!

Yes Reset after No
error ?

63334axx
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2.5.2 MC_SetGearConfig_MX

MC_SETGEARCOMFIG_hA

—Execute : BOOL Done : BOOL-
—Gearkumeratar : DIMT Busy: BOOLEF
—GearDenominator : LUDINT Error: BOOLE
—todulabax : DINT ErrariD : DWORDE-
—lodulohin : DINT Axis  AXIS_REF WMAR_IN_OUTH

MasterSource : MC_GEAR_MASTERSOURCE_MX
RotationDirectionLock : BYTE

LagErrondindow : LIDINT

ExtConfig : MC_GEAR_EXTEMDED_COMFIG_Mx
Axis - AXIS_REF (MAR_IMN_OUT)

63335axx

Description:

This module sets basic parameters of the Gear function and transfers them to the re-
spective address. The set values are adopted and sent with the rising edge on the Ex-
ecute input.

The MasterSource input specifies the source of the master encoder signal. Here, you
can choose between "real" encoders that are connected to the axis or "virtual" master
signals sent via SBus (see page 20).

If the master signal is transferred in modulo format, the ModuloMax/ModuloMin inputs
should be set to the respective limit values of the master signal. This avoids setpoint
jumps when the modulo range overflows. The setting of these values is irrelevant for a
linear master signal.

At the ExtConfig input, a structure can be transferred for setting various filters and com-
pensation measures. This can be used, for example, to filter a "noisy" master signal.
These filters are set to suitable default values, which means that this input is usually not
connected.

Prerequisite:

"MC_LinkTecGear_ MX" has set Gear technology function, LinkState may not be
GEN_TEC_NOTLINKED.
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Inputs:
Name Type Meaning
Execute BOOL This input starts the task of the module with a rising edge
GearNumerator DINT Numerator value for scaling the master signal
GearDenominator UDINT Denominator value for scaling the master signal
ModuloMax DINT Maximum modulo value of master signal
ModuloMin DINT Minimum modulo value of master signal
MasterSource MC_GEAR_MASTERSOURCE_MX Source of master position

MX_GEAR_SYSTEMPOS_ENCODER1MX_GEAR_SYSTEM
POS_ENCODER2MX_GEAR_SYSTEMPOS_ENCODER3MX
_GEAR_MODULOPOS_ENCODER1MX_GEAR_MODULOP

OS_ENCODER2MX_GEAR_MODULOPOS_ENCODER3MX

_GEAR_MODULO_VIRTUAL_ENCODER_MXMX_GEAR _LI

NEAR_VIRTUAL_ENCODER_MXMX_GEAR_RECEIVE_PD

O_1MX_GEAR_RECEIVE_PDO_2

RotationDirectionLock BYTE Direction of rotation lock 0 = both directions enabled 1 = only
CCW enabled 2 = only CW enabled

LagErrorWindow UDINT Lag error window in [inc]

ExtConfig MC_GEAR_EXTENDED_CONFIG_MX | Extended configuration:Filter settings, compensation mea-
sures, lag error response, ,MoveToMaster” function, see page
22

Axis AXIS_REF Logical address of the axis that is to addressed by the function
blocks.

Outputs:

Name Type Meaning

Done BOOL All parameters have been transferred successfully

Busy BOOL Parameters are being transferred

Error BOOL Fault in module during execution

ErroriD UINT see page 54
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2.5.3 MC_PrepareGearinTimeBased_MX

MC_PREPAREGEARINTIMEBASED _MA

—Execute : BOOL Done : BOOL—
—{GearlnEvent : MC_GEAR_IM_SOURCE_MX Busy: BOOL—
—LagCatchlUp : BOOL CommandAhorted : BOOL—
—GeatlnOffset : DIMT Error: BOOL—
—DistanceForStantGearin  DIMT ErrorlD : DWORD—
—iGearSpeed : DINT Axis  AXIS_REF (MAR_IN_OUT)—

—Geardcceleration : DINT
—GearDeceleration : DIMT
—Gearderk : DINT

—Axis - AXIS_REF AR_IMN_OUT)

63336axx
Description:

This module sets the velocity, acceleration, deceleration and jerk for time-controlled
startup cycles.

In addition, the LagCatchUp input can be used to select whether a lag error during the
startup cycle is to be compensated or not. An additional offset travel sequence can be
activated during the startup cycle with the GearlnOffset value specifying the distance.

The startup cycle event is  defined with GearlnEvent. When
"MX_GEAR_DISTANCE_COUNTER" is set, the value of the DistanceForStartGearin
input sets the master value once the startup cycle begins.

Important:

The DistanceForStartGearln value of the master distance for the startup cycle is direc-
tion-sensitive, i.e. if the master turns CCW, this value must be a negative value. In case
of extremely small values, the event is only safely detected when the master stands still.
The master distance might change so fast that the sampling time is longer than the time
in which the value is reached.

Important:

If the "LagCatchUp" function is activated and reference travel has been performed be-
fore the startup cycle, it might be necessary for the slave to catch up during the startup
cycle even if previously there was no difference between the master and slave position.

Reason: Due to the reference travel, the slave has a new current position, which means
the master/slave difference, which must be made up for, changes as well.

If this is not desired, the catching-up process can be deactivated before the next startup
cycle by calling up "MC_PrepareGearIinTimeBased_MX" again with LagCatchUp =
False. The master/slave difference can also be deleted with the
"MC_GearClearLag_MX" module.

Prerequisite:

"MC_LinkTecGear_ MX" has set Gear technology function, LinkState may not be
GEN_TEC_NOTLINKED.
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Inputs:
Name Type Meaning
Execute BOOL This input starts the task of the module.
GearlnEvent MC_GEAR_IN_SOURCE_MX Possible startup cycle events

are:MX_GEAR_DIRECTMX_GEAR_INTERRUPT _DI01_POS_FLA
GMX_GEAR_INTERRUPT_DI01_NEG_FLAGMX_GEAR_INTERRU
PT_DIO1
..MX_GEAR_INTERRUPT_DI08_POS_FLAGMX_GEAR_INTERRU
PT_DI08_NEG_FLAGMX_GEAR_INTERRUPT_DIOSMX_GEAR_IN
TERRUPT_C_TRACK_ENC1MX_GEAR_INTERRUPT_C_TRACK_
ENC2MX_GEAR_INTERRUPT_C_TRACK_ENC3MX_GEAR_DIST
ANCE_COUNTERMX_GEAR_DISTANCE_COUNTER_RESET_CO
UNT

Explanation:

DIRECT = direct startup cycle
POS_FLAG-= positive edge
NEG_FLAG= negative edge

only the input = both edges

DI01 of MOVIAXISDIO1 = input

DI02 of MOVIAXISDIO2 = input

DI03 of MOVIAXISDIO3 = input

DI04 of MOVIAXISDIO4 = input

DI05 of MOVIAXISDIO5 = input

DI06 of MOVIAXISDIO6 = input

DI07 of MOVIAXISDIO7 = input

DI08 of MOVIAXISDIO8 = input
C_GEAR_ENC1 = C track encoder 1
C_GEAR_ENC2 = C track encoder 2
C_GEAR_ENCS3 = C track encoder 3

LagCatchUp . BOOL True: Lag distance is compensated False: Lag distance is not com-
pensated (startup cycle relative to master position)

GearInOffset DINT Additional offset distance during the startup cycle

DistanceForStartGearin . DINT Only for mode Distance_Counter: Master distance after which the
startup cycle is initiated

GearSpeed . DINT Maximum startup cycle speed [rpm]

GearAcceleration DINT Startup cycle acceleration in [rpm/s]

GearDeceleration DINT Startup cycle deceleration in [rpm/s]

GearJerk . DINT Startup cycle jerk in [rpm/s?]

Axis AXIS_REF Logical address of the axis that is to addressed by the function
blocks.

Outputs:

Name Type Meaning

Done BOOL All parameters have been transferred successfully

Busy BOOL Parameters are being transferred

Command Aborted BOOL Module was aborted by another instance of a PrepareGearln function
module

Error BOOL Fault in module during execution

ErroriD UINT see page 54
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2.54 MC_PrepareGearinDistanceBased_MX

mMiZ_PREPAREGEARINDISTAMCEBASED M

—Execute : BOOL Done : BOOL—
—GearinEvent : MC_GEAR_IMN_SOURCE_ M Busy : BOOL—
—LagCatchiUp : BOOL CommandAhorted : BOOL—
—DistanceForStatGearin : DIMT Errar: BOOL—
—GearlnmMasterDistance : DINT ErrorlD : DWORD—
—GearinSlaveDistance : DIMT Axis  ARIS_REF MWMAR_IN_OUTI—
—Ais - AXIS_REF WAR_IM_OUT)

63337axx

Description:

This module prepares the position-dependent startup cycle. The slave synchronizes
with the master within the GearinMasterDistance distance, covering the distance
GearlInSlaveDistance.

In addition, the LagCatchUp input can be used to select whether a lag error during the
startup cycle is to be compensated or not.

The  startup cycle event is  defined with GearlnEvent. When
"MX_GEAR_DISTANCE_COUNTER?" is set, the value of the DistanceForStartGearin
input sets the master value once the startup cycle begins.

Important:

The value of the master distance DistanceForStartGearln or GearInMasterDistance for
the startup cycle (startup cycle master distance) is direction-sensitive, i. e. if the master
turns CCW, the values must be negative values.

MX_GEAR_DISTANCE_COUNTER:

In case of extremely small values, the event is only safely detected when the master
stands still. The master distance might change so fast that the sampling time is longer
than the time in which DistanceForStartGearin is reached.

The startup cycle profile is calculated with a fifth-degree polynomial.

This is why GearinSlaveDistance should be roughly half of the scaled master distance.
Otherwise, the slave can overshoot or change the direction of rotation briefly during the
startup cycle (see also page 11).

Important:

If the "LagCatchUp" function is activated and reference travel has been performed be-
fore the startup cycle, it might be necessary for the slave to catch up during the startup
cycle even if previously there was no difference between the master and slave position.

Reason: Due to the reference travel, the slave has a new current position, which means
the master/slave difference, which must be made up for, changes as well.

If this is not desired, the catching-up process can be deactivated before the next startup
cycle by calling up "MC_PrepareGearIinTimeBased_MX" again with LagCatchUp =
False. The master/slave difference can also be deleted with the
"MC_GearClearLag_MX" module.

Prerequisite:

"MC_LinkTecGear_MX" has set the Gear technology function, LinkState may not be
"GEN_TEC_NOTLINKED".
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Inputs:
Name Type Meaning
Execute BOOL This input starts the task of the module.

GearlnEvent

MC_GEAR_IN_SOURCE_MX

Possible startup cycle events are:
MX_GEAR_DIRECT
MX_GEAR_INTERRUPT_DIO1_POS_FLAG
MX_GEAR_INTERRUPT_DIO1_NEG_FLAG
MX_GEAR_INTERRUPT_DIO1

MX_GEAR_INTERRUPT_DI08_POS_FLAG
MX_GEAR_INTERRUPT_DI0O8_NEG_FLAG
MX_GEAR_INTERRUPT_DIO08
MX_GEAR_INTERRUPT_C_TRACK_ENC1
MX_GEAR_INTERRUPT_C_TRACK_ENC2
MX_GEAR_INTERRUPT_C_TRACK_ENC3
MX_GEAR_DISTANCE_COUNTER
MX_GEAR_DISTANCE_COUNTER_RESET_COUNT

Explanation:

DIRECT = direct startup cycle
POS_FLAG= positive edge
NEG_FLAG= negative edge

only the input = both edges

DI01 of MOVIAXISDIO1 = input

DI02 of MOVIAXISDIO2 = input

DI03 of MOVIAXISDIO3 = input

DI04 of MOVIAXISDIO4 = input

DI05 of MOVIAXISDIO5 = input

D106 of MOVIAXISDIO6 = input

DI07 of MOVIAXISDIO7 = input

D108 of MOVIAXISDIO8 = input
C_GEAR_ENC1 = C track encoder 1
C_GEAR_ENC2 = C track encoder 2
C_GEAR_ENCS3 = C track encoder 3

LagCatchUp BOOL True: Lag distance is compensated False: Lag distance is not com-
pensated (startup cycle relative to master position)

DistanceForStartGearin | DINT Only for mode Distance_Counter: Master distance after which the
startup cycle is initiated

GearlnMasterDistance DINT Master distance within which the startup cycle is initiated

GearInSlaveDistance DINT Slave distance during the startup cycle

Axis AXIS_REF Logical address of the axis that is to addressed by the function
blocks.

Outputs:

Name Type Meaning

Done BOOL Startup cycle has been prepared successfully

Busy BOOL Parameters are being transferred

Command Aborted BOOL Module was aborted by another instance of a PrepareGearln function
module

Error BOOL Fault in module during execution

ErroriD UINT see page 54
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2.5.5 MC_PrepareOffsetDistanceBased_MX

MC_PrepareOffsetDistanceBased_Mx
HExecute Daonel
HOffsetEvent Busyr
HDistanceForstanOfset CommandAbortedl
qOffsethasterDistance Errark
~qOffsetSlaveDistance ErrarlDf
HOffsetAutoRepeat
HAxis B

63340axx

Description:

This module prepares a position-dependent offset travel. The OffsetMasterDistance
specifies the master distance which is available for offset travel, OffsetSlaveDistance
the additional slave distance.

The offset start event is defined with OffsetEvent. When
"MX_GEAR _DISTANCE_COUNTER" is set, the value of the DistanceForStartOffset in-
put sets the master value once the offset sequence begins. The OffsetAutoRepeat input
selects automatic, repeated activation of an interrupt- or counter-controlled offset mode.

Important:

The value of the master distance DistanceForStartOffset or OffsetMasterDistance for
the offset start (offset master distance) is direction-sensitive, i. e. if the master turns
CCW, the values must be negative values.

MX_GEAR_DISTANCE_COUNTER:

In case of extremely small values, the event is only safely detected when the master
stands still. The master distance might change so fast that the sampling time is longer
than the time in which DistanceForStartOffset is reached.

Prerequisite:

"MC_LinkTecGear_MX" has set the Gear technology function, LinkState may not be
"GEN_TEC_NOTLINKED".
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Inputs:

Name

Type

Meaning

Execute

BOOL

This input starts the task of the module.

OffsetEvent

MC_GEAR_IN_SOUR
CE_MX

Possible offset start events are:
MX_GEAR_DIRECT
MX_GEAR_INTERRUPT_DI01_POS_FLAG
MX_GEAR_INTERRUPT_DIO1_NEG_FLAG
MX_GEAR_INTERRUPT_DIO1

MX_GEAR_INTERRUPT_DI08_POS_FLAG
MX_GEAR_INTERRUPT_DI08_NEG_FLAG
MX_GEAR_INTERRUPT_DI08
MX_GEAR_INTERRUPT_C_TRACK_ENC1
MX_GEAR_INTERRUPT_C_TRACK_ENC2
MX_GEAR_INTERRUPT_C_TRACK_ENC3
MX_GEAR_DISTANCE_COUNTER

Explanation:

DIRECT = direct startup cycle
POS_FLAG= positive edge
NEG_FLAG= negative edge

only the input = both edges

DI01 of MOVIAXISDIO1 = input

DI02 of MOVIAXISDIO2 = input

DI03 of MOVIAXISDIO3 = input

DI04 of MOVIAXISDIO4 = input

DI05 of MOVIAXISDIO5 = input

D106 of MOVIAXISDIO6 = input

DI07 of MOVIAXISDIO7 = input

D108 of MOVIAXISDIO8 = input
C_GEAR_ENC1 = C track encoder 1
C_GEAR_ENC2 = C track encoder 2
C_GEAR_ENCS3 = C track encoder 3

DistanceForStartOffset

DINT

Only for mode Distance_Counter: Master distance after which the offset
is initiated

OffsetMasterDistance

DINT

Master distance within which the offset is initiated.

OffsetSlaveDistance
OffsetAutoRepeat

DINT
BOOL

Additional slave distance during offset travel

Repeat function of the interrupt-/counter-controlled offset modes

Axis

AXIS_REF

Logical address of the axis that is to addressed by the function blocks.

Name

Outputs:

Type

Meaning

Done

BOOL

Startup cycle has been prepared successfully

Busy
Command Aborted

BOOL
BOOL

Parameters are being transferred

. Module was aborted by another instance of a PrepareOffset function

module or by OffsetDirectDistance

Error
ErroriD

BOOL
UINT

Fault in module during execution

see page 54
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2.5.6 MC_GearinControl_MX

Mz _GearlnCaontrol _hx

HEM Donef
{autoRestart Busyt
{LockGearlin AutoGearinDisabledf
s Errort

ErrorlDk

63341axx

Description:

The "MC_GearInControl_MX" module offers additional control functions for the inter-
rupt- or counter-controlled startup cycle events. The AutoRestart input enables repeated
startup cycles without repeated preparation using the "Prepare-Gearln" function mod-
ules. Interrupt-/counter-controlled startup cycles can be inhibited by setting the Lock-
Gearln input to "True'. Startup cycles are also inhibited after an axis fault (Error stop). In
this case, interrupt-/counter-controlled startup cycles must be activated again with the
"PrepareGearIn" modules. The AutoGearinDisabled output displays whether startup cy-
cles are disabled.

Important:

Only interrupt-/counter-controlled startup cycles can be inhibited, startup cycles using
"MC_GearlnDirect_ MX" are still possible.

Prerequisite:

"MC_LinkTecGear_MX" has set the Gear technology function, LinkState may not be
"GEN_TEC_NOTLINKED".

Procedure:

To enable activation of the "AutoRestart" function, the respective "PrepareGearin” func-
tion module must be used once to prepare the startup cycle event. If AufoRestart is de-
activated, interrupt-/counter-controlled startup cycles are inhibited until they are pre-
pared again with the "PrepareGearin"function module.

With LockGearln = True, interrupt-/counter-controlled startup cycles are inhibited. They
can be enabled again by revoking the inhibit (LockGearln = False) without calling the
"PrepareGearln" modules again.
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Inputs:
Name Type Meaning
EN BOOL The module is processed as long as this input = True.
AutoRestart BOOL True: Automatic repeated startup cycles activated False : Startup
cycles deactivated
LockGearln BOOL True: Startup cycles inhibited False: Startup cycles enabled
Axis AXIS_REF Logical address of the axis that is to addressed by the function
blocks.
Outputs:
Name Type Meaning
Done BOOL Required function set
Busy BOOL Parameters are being transferred
AutoGearinDisabled | BOOL . Startup cycle disabled
Error BOOL Fault in module during execution
ErroriD UINT see page 54
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2.5.7 MC_GearClearLag_MX

MC_GearClearLan
~Execute Donet
QRS B Busyl
Errarf
ErrorlDf
63342axx
Description:

With this function module, a rising edge at the execute input equates the Gear setpoint
(conditioned master position) to the Gear actual value (current slave position), deleting
the master-slave difference (once).

This can be necessary if the function "Catch up lag error" (LagCatchUp input at "Pre-
pareGearln" FB) is selected for the startup cycle, but the lag error should not be caught
up for whatever reason (e.g. after reference travel has been performed).

If lag error catch up is deactivated (LagCatchUp = False at "PrepareGearin" FB), the
startup cycle is performed relative to the current position, i. e. "GearClearLag" is not nec-
essary.

Important:

To execute this, the module requires 2 program cycles. We therefore recommend that
you only activate this function during standstill of the master/slave.

Prerequisite:

"MC_LinkTecGear_MX" has set the Gear technology function, LinkState may not be
"GEN_TEC_NOTLINKED".

Inputs:
Name Type Meaning
Execute BOOL This input starts the task of the module.
Axis AXIS_REF Logical address of the axis that is to addressed by the function
blocks.
Outputs:
Name Type Meaning
Done BOOL Masterslave difference deleted
Busy BOOL Parameters are being transferred
Error BOOL Fault in module during execution
ErroriD UINT see page 54
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2.5.8 MC_GearinDirect_MX

MC_GEARIMNDIRECT

—Execute : BOOL InGear: BOOL—
—{twis  AXIS_REF MWAR_IM_OUT) Active ; BOOL—
Commandaborted  BOOL—

Error . BOOL—

ErrarlD : DWORD —
Axis  AXIS_REF WMAR_IN_OUTY—

63343axx

Description:

A rising edge on the Execute input causes a direct startup cycle with the parameters set
in PrepareGearln.

The module interrupts "Move" and also "PrepareGearln" modules that are still active.
Prerequisite:

"MC_LinkTecGear_MX" has set the Gear technology function, LinkState may not be
"GEN_TEC_NOTLINKED".

GearState = MX_GEAR_OUTGEAR

Inputs:

Name Type Meaning

Execute BOOL This input starts the startup cycle

Axis AXIS_REF Logical address of the axis that is to addressed by the function blocks.
Outputs:

Name Type Meaning

InGear BOOL Startup cycle successful, axis is in sync with the master

Active BOOL Axis is in the startup cycle state

Command BOOL Function module was interrupted by calling up another Move module

Aborted

Error BOOL Fault in module during execution

ErroriD UINT see page 54
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259 MC_Gear

OffsetDirectTime_MX

MC_GearOffsetDirectTimme_Mx

4{Execute Donet

{0ffsethode Artivat

{0ffsetSlaveDistance Commandabortedt

{0ffsetSpeed Errart

{Offsethcceleration ErrarlDp

{0ffsetDeceleration

JAxis =

63345axx
Description:

This module starts a time-related offset travel with the set values. The axis changes to
synchronous operation again after successful offset.

Setting the OffsetMode determines whether OffsetSlaveDistance is to be used as rela-
tive or absolute value in relation to the master. In case of absolute travel, the reference
point is set to zero once; all other offset values refer to this standard value (as long as
MOVIAXIS® state "16" is displayed).

Prerequisite:

"MC_LinkTecGear_MX" has set the Gear technology function, LinkState may not be
"GEN_TEC_NOTLINKED".

The axis is in synchronous operation (GearState = In_Gear).

Inputs:

Name Type Meaning

Execute BOOL This input activates offset travel

OffsetMode MC_GEAR_OFFSETMODE_MX Offset mode, set-
ting:MX_GEAR_OFFSET_RELATIVEMX_GEAR_OFFSET_ABS
OLUTE

OffsetDistance DINT Offset distance that the slave is to travel

OffsetSpeed DINT Maximum speed for offset travel in [rpm]

OffsetAcceleration | DINT Acceleration for offset travel in [rpm/s]

OffsetDeceleration | DINT Deceleration for offset travel in [rpm/s]

Axis AXIS_REF Logical address of the axis that is to addressed by the function
blocks.

Outputs:

Name Type Meaning

Done BOOL Offset was processed, axis is synchronous again

Active BOOL Offset processing ongoing.

Command Aborted | BOOL Function module was interrupted by calling up another Move
module

Error BOOL Fault in module during execution

ErroriD UINT see page 54
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©)

2.5.10 MC_GearOffsetDirectDistance_MX

Execute

OffsetSlaveDistance
HAxIS B

MC_GearOffsetDirectDistance_hix

OffsetMasterDistance

Danet

Active
CommandAbored
Error

ErroriD

Description:

63346axx

This module starts a position-dependent offset travel with the set values for OffsetMas-
terDistance and OffsetSlaveDistance. The axis changes to synchronous operation
again after successful offset.

Prerequisite:

"MC_LinkTecGear_MX" has set the Gear technology function, LinkState may not be
"GEN_TEC_NOTLINKED".

The axis is in synchronous operation (GearState = In_Gear).

Inputs:
Name Type Meaning
Execute BOOL This input activates offset travel
OffsetMasterDistance DINT Master distance within which the offset is initiated.
OffsetSlaveDistance DINT . Additional slave distance during offset travel
Axis AXIS_REF Logical address of the axis that is to addressed by the function
blocks.
Outputs:
Name Type Meaning
Done . BOOL Offset was processed, axis is synchronous again
Active BOOL Offset processing ongoing.
Command Aborted BOOL Function module was interrupted by calling up another Move
module
Error BOOL Fault in module during execution
ErroriD UINT see page 54
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1. Master is virtual encoder, direct, time-dependent startup cycle

IF MOT hinit THERM

As an example, we will use the "AxisControl_MX_Technology" sample project for dem-
onstrating simple synchronous operation with direct, time-dependent startup cycles
without lag error catch up.

The virtual encoder of the "MPLCTecVirtualEncoder" library will be used as master.
Comment:

Only those parts of the program will be explained here that are relevant for the Gear
function. The "AxisControl...." sample projects are described in detail in the relevant doc-
umentation for these examples.

Solution:

1. In the initialization routine, the input structures are configured for setting the Gear *pa-
rameters for "MC_SetGearConfig_ MX" and the startup cycle values for
"MC_PrepareGearinTimeBased MX":

gvirtualEncoderConfiguration. StantRisingEdne == FALSE;

avVirtualEncoderConfiguration. LinkTecAxisVirtual Canhode = SBUS_MODE_1,;

g¥irtualEncoderCanfiguration LinkTecixisVirtual SendOhjectiD = MDX_VIRTUAL_EWCODER_ID1;

gAxisConfiguration_Mx[3]. StartRisingEdge = FALSE;

gAxisConfiguration_M=[3]. SetModulaParameters. Overflow =1,
nAxisConfiguration_MA[3].SetModuloParameters. Under ow =1,
nAxisConfiguration_Mx[3]. SetGearConfig. GearMumerator =1,

gAxisConfiguration_MX[3]). SetGearConfig. GearDenaminatar =1,
gAxis Canfiguration_MR[3].SetGearConfig. ModuloMas =

gAxisConfiguration_Mx[3]. SetGearConfig Madulobin =10,

afxisCanfiguration_Mx[3]. SetGearConfig. MasterSaurce = My_GEAR_RECENE_PDO_1,
AxisConfiguration_Mx[3].SetGearConfig.LagErronindow = 10000,
gfAxisConfiguration_M=x[3]. SetGearConfig RotationDirectionLock =0;

gAxisConfiguration_M¥[3].PrepareGearln. GearSpeed = 1000,
gAxisConfiguration_Mx[3].PrepareGearln.GearAcceleration = 10000,
gAxisConfiguration_MX[3]).PrepareGearln.GearDeceleration = 10000;

gAxisConfiguration_Mx[3]. SetGearConfig ExtCanfig.MESignal_InterpolationTime =10,
gfxis Canfiguration_Mx[3]. SetGearConfig ExConfig AverageFilterTime := 10,

hinit=TRLIE;

EMD_IF;

63347axx
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2. When calling up the "Gearing" axis mode, the basic Gear parameters are set first,
then the values relevant for the startup cycle. "MC_GearlnDirect. MX" is used for the
startup cycle when everything has been prepared and when Start = True.

For ending synchronous operation, a falling edge at Start performs a stop at the appli-
cation limits, the drive status changes to "26". Once the drive has stopped,
"PLCopenState" goes to "Standstill".

aooz
Comment:
fh3etGearConfig
GT ARND MC_SetGearConfig_hi<
LinkState— Fxecute Donef—
GEMN_TEC_MNOTINITIALISEDH hinit— AxisConfiguration.SetGearConfin. GearNumerator—fearMNumerator Busyl—
AyisConfiguration.SetGearConfig. GearDenominator—{fseatDenominator Errot—
AxisConfiguration SetGearConfig. Modulobax—odulohax ErrarfDf—
AxisConfiguration.SetGearConfig. ModulaMin—ModulomMin
AyisConfiguration.SetGearCanfio. MasterSource—fMasterSource
AxisConfiguration.SetGearConfig. RotationDirectionLock—RatationDirectionLock
AxisConfiguration. SetGearConfiy.LagErranvindow—| agErrartindow
AxisConfiguration SetGearConfig. ExdCaonfig—{ExtConfig
T s F

ooo4
Comment:

fhPrepareGearlnTime
MC_PrepareGearinTimeBased_hix
fhSetGearConfig.Done—{Execute Done—

M¥_GEAR_DIRECTGearlnEvent Busyl—

—LagatchlUp CommandAborted—
—GearinOffset Error—
—Distancef orStartGearin EtrarlDi—

AxisConfiguration.PrepareGearin.GearSpeedHGearSpeed
AxisConfiguration. PrepareGearln. GearAccelerationHGearAcceleration
AxisConfiguration.PrepareGearin.GearDecelerationGearDeceleration
HGearlerk
Axis—Auis e

onos
Comment: Es wird aufjeden Fall eine Flanke erzeugt.
fhGearinDirect
GT AND MC_GearinDirect_hix
LinkState— Start— Execute InGear—
GEMN_TEC_MOTINITIALISEDH fPrepareGearinTime.Done— Pris—Auis e Activel—
fhStop.Active: CommandAboarted—
LT Error—
GearState— ErrarlD—
M¥_GEAR_EMNGAGING_GEAR_IN—

[=e]

PLCopenState—
STANDSTILLH

0006
fhFallingTrigStart fhStop

F_TRIG MC_Stop_Mx
Start—CLK ] Execute Donel—

Arishuis = Active—
Errorf—
ErratlDi—

63349axx
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2.6.2 2. MOVIAXIS® is the master, startup cycle with interrupt DI02
A MOVIAXIS® unit is to be configured for a Gear slave MOVIAXIS®. The startup cycle
is to be performed with a rising edge at input DI02.

To take load of the CAN1 system bus which handles general communication, the posi-
tion of encoder 1 of the master axis is sent via the synchronized CAN2 bus.

Here, too, the "AxisControl_MX_Technology" sample project is the basis. It is modified
according to the requirements.

Comment:

Only those parts of the program will be explained here that are relevant for the Gear
function. The "AxisControl...." sample projects are described in detail in the relevant doc-
umentation for these examples.

Solution:

Since the master position is to be sent via CAN2, the CAN2 of MOVI-PLC® (X32) is con-
nected to the CAN2 of the MOVIAXIS® axes (X12) and a cyclical synchronization tele-
gram is configured using "MC_SetSync_CAN".

001 3|FROGREAM PLC_PRG_Technology

001 4vAR

0015 fhAxisControlAl: AxisControl_hi;

001K fhAxisControlAZ: AxisControl_hi;

0017 fhAxisControlA3: AxisControlGear M,

0018 hAxisConfiguration_M:: Configuration_E_Technolooy;

0o149

0oza

no21 fhSetSyne: MC_SetSyvnc_CAR;

LOZHEMD AR
4i |

oo
hSetsSyne
MC_SetSync_CAR
TRUE—-Execute Donef—
SBUS_MNODE_24Mode Busyl—
Error—
ErrarlDp—
oooz

63350axx

The necessary settings are made in the initialization part, which are then sent from the
relevant modules to the drives in the cyclical part of the program.

To create a cyclical send object with the required position for the master axis and to con-
figure the respective identifier as receive object for the slave, the process data configu-
ration of both drives is adjusted with the "MC_InitialConfig_MX" module.
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IF MOT hinit THEM
*

Initialization of AxisControlvirual

* Configuration vitual encoder =)
agvintualEncoderConfiguration. StantRisingEdge = FALSE;

avintualEncaderConfiguration LinkTecAxisYirtual Canhode .= SBUS_MODE_1;, (FSBUS_RODE 1
SBEUS_MODE_2%)

gvirtualEncoderConfiguration. LinkTecAxisVirual SendOhjectlD = MD¥_VIRTUAL_EMCODER_IDT,
(* name afthe message which is used to transmit
WD _WIRTUAL_EMNCODER_IDI
MOH_WIRTUAL_EMCODER_IDZ *)

Initialization of AxisControl axis 1 (single axis)

" general axis control parameters =)
ghxisConfiguration_Mx[1]. StartRisingEdge = FALSE;

(* configuration modulo parameter --= only necessary if modulo mode is used *
gAxisConfiguration_hx[1].SetModuloParameters. Overflow =1,
ghxisConfiguration_Mx[1]. SetModuloParameters Underflow =1,

(* Extended Configuration by use of InitialConfig for send the encader 1 position wia CAMZ with D "ME_PDO_ID1" *)

gAxisConfiguration_hx[1].bUselnitialConfig =TRUE;
ghxisConfiguration_Mx[1].InitialConfig. Extended Canfiguration_bx SendSource = M_SEMD_ENCODER_1_5SYS;
gAxisConfiguration_MX[1].InitialConfin. Extended Configuration_kfx SendID =MA_PDO_IDT,

gixisConfiguration_Mx[1].InitialConfig. ExtendedCanfiguration_bx SyncSource = ME_SYRCECOURCE_CAMZ,

-

Initialisation of &xisControl axis 3 (gear motion)

(* general axi= contral parameters *i
gAxisConfiguration_hx[3].5tartRisingEdge = FALSE,

" configuration modulo parameter --= only necessary if modulo mode is used #)
gAxisConfiguration_Mx[3]. SetModuloParameters. Cverflow =1,
gAxisConfiguration_MX[3].SetModuloParameters. Underflow =1,

(* Extended Configuration by use of InitialConfig for receive data with 100"WE_PDO_IDT" via CANZ %)
gAxisConfiguration_Mx[3] bUselnitial Canfig =TRLIE;

gAxisConfiguration_MX[3].InitialConfin. Extended Configuration_hix ReceivelD =MA_PDO_IDT,
gixisConfiguration_Mx[3].InitialConfig. ExtendedCanfiguration_bx SyncSource = ME_SYRCECOURCE_CAMZ,

(* Configuration gear parameters *

gAxisConfiguration_MX[3].5etGearConfin. GearMumerator =1, (" Mumeratar for scaling of the master increments =)
giAxisConfiguration_Mx[3] SetGearConfig.GearDenominator =1, " Denominator far scaling of the master increments
gAxisConfiguration_hx[3].SetGearConfio.ModuloMax =0, (*Modulo maximum Yalue of the master position™®)
gixisConfiguration_Mx[3] SetGearCaonfig.Modulaiin =0; {*Modulo minimum Yalue afthe master position™)
gAxisConfiguration_hx[3].5etGearConfio.MasterSource = My_GEAR_RECENE_PDO_1,

gAxisConfiguration_MX[3].SetGearConfio.LagErraftindow = 10000; * lag ermorwindaw in [inc] *)

gixisConfiguration_Mx[3] SetGearConfig.RotationDirectionLock =0, (* 0= hoth directions, 1 = anly CW enahled, 2 = anly CCWY enahled *)
gAxisConfiguration_MX[3].PrepareGeatin.GearSpeed = 1000, " gearin spead in [rprm] )

gixisConfiguration_Mx[3] PrepareGearln.GearAcceleration = 10000, * gear in acceleration in [rpmis] =
gAxisConfiguration_MX[3].PrepareGearin.GearDeceleration = 10000; (" gearin deceleration in [rprads] =

gAxisConfiguration_MX[3].5etGearConfig ExConfig. MSignal_InterpalationTime =10,  (* Interpolation time: range 1. 60 means 0.4, 30ms filter time™)
gAxisConfiguration_Mx[3] SetGearConfig.ExConfig AverageFilterTime = 10; * AveraceFilter range 1. 60 means 0.5 30ms filter time*)

hinit=TRLE;,

END_IF;
63351axx

Initialization part for configuring the send/receive objects for master and slave.
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InitialConfig must be called up before ConnectAxis. The process data configuration is
then set during the boot sequence of ConnectAxis.

0005
fhinitialConfig
MC_InitialConfig_wx
AxisConfiguration hUselnitial ConfigExecute Dane
AxisConfiguration. InitialConfiy. ExtendedConfiguration_MOvIPLC —|Extended Corfiguration_MOVIPLC
ArisConfiguration.InitialConfig ExtendedConfiguration_MHX—{Extended Configuration_Mx
Auig—Auis
0006
fhConnectiuds
OR MC_ConnectAxis_hx AMD
thinitial Config.Done— Enakle Cion Enabl
AxisConfiguration.bUselnitial Config: Mode—Mode Errar— LConnected _InverterEnable— FPowe
SBUS_Adress—-{SBUS_Address ErrorlD— _Inverterinhikbits Aris—Axis p
Auis—Auis
Debuglnfof—
PLCOpenState—PLCopenState
InverterDataf—IrverterData
SEL
_Inverterinhikit—
M _SYSTEM_STOP|
hx_CTRL_INHIBITH
) 63352axx
In the "AxisModeGear" module, the GearlnEvent of
"MC_PrepareGearIinTimeBased_MX" is set accordingly and sent when Start = True.
The interrupt-controlled startup cycle is now prepared. When the event occurs, the slave
performs a startup cycle. A falling edge at Start triggers a stop at the application limit.
0003
fhSetGearConfig
GT AMD MC_SetGearConfig_Mx
LinkState— Execute Done—
GEMN_TEC_MNOTIMNITIALISED binit AxisConfiguration. SetGearConfig. GearMumerator—{Gearkumerator Busy—
AxisCoanfiguration. SetGearConfig. GearDenominatar—GearDenominator Error—
AxisConfiguration.SetGearConfig.ModuloMax—{Modulahtax ErrarlD—
AdisConfiguration.SetGearConfig. ModuloMin—4Modulobdin
AxisCanfiguration. SetGearConfig.MasterSourceqMasterSource
AxisConfiguration.SetGearCaonfig.RotationDirectionLock—RotationDirectionLock
AxisConfiguration. SetGearConfig. LagErrorindow—LagErrortindow
AxisCanfiguration. SetGearConfig. ECaonfig-{ExtConfig
Pods—Axis -
004
fhPrepareGearinTime
AND MC_PrepareGearinTimeBazsed_hx
fhSetGearCanfig.Done—| Execute Daonef—
Start-| W¥_GEAR_INTERRUPT_DIOZ_POS_FLAGHGeatlnEvent Busyl—
—LagCatchlUp CommandAborted—
—GearlnOffzet Error—
—{DistanceForStatGearln ErrarlD—
AxisCanfiguration. PrepareGearin.GearSpeed—GearSpeed
AxisCaonfiguration. PrepareGearln.GearAccelerationqGearAcceleration
AxisConfiguration. PrepareGearln.GearDeceleration-{GearDeceleration
—|Gearderk
Fois—{Auis

63353axx
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2.6.3 3. Position-dependent offset, activated after a defined master distance, automatic repetition
In this example, a position-dependent offset is added to example 2.

The master/slave distance for the offset and the master distance after offset travel has
been started can be determined as an input at AxisControl. The values are transferred

by setting the SetOffsetData input.

Solution:

First, the "AxisModeGear_MX" module is expanded accordingly:

PrepareOffsetDistance is integrated with the relevant configuration of the event. The
setpoints for offset master/slave distance and DistanceForStartOffset as well as
SetOffsetData are implemented as inputs of AxisModeGear. The "PrepareOffset" func-

tion module may not be performed during offset travel. It is therefore still inhibited.

0013 FUMCTION_BLOCHK AdisMaodeGear X

Onid

0015/VAR

0016 fhSetGearConfiy: MC_SetGearConfig_hx;

0017 fhGearinDirect MC_GearlnDirect M+

0018 binit BOOL;

0018 fhStop: MC_Stop_w;

020 hFallingTrigStan: F_TRIG,

0021 hPrepareGearinTime: MC_PrepareGearinTimeBased_hx;
0022 hPrepareOffsetDistance: MC_PrepareOffsetDistanceBased_Mx;

0023 EMD_VAR
0024WAR_INPUT

0028|  Enable: BOOL,

0026 Start BOOL;

Toz7] 5T
0028)| SetOffsetData: BOOL,

0029 OffsetMasterDistance: DINT,

OffsetSlaveDistance: DINT,
OffsetStantDistance: DIMT,

003ZEMND VAR
4

iguration_hd:;

Camment:

fhPrepareGearinTime

AMND MC_PrepareGearinTimeBased_Mx
fhSetGearCanfig.Done— Execute Dane
Start— M+ _GEAR_INTERRUPT_DI0Z_POS_FLAG—GeatinEvent Busy|
—LagCatchlp CommandAhored
—GearlinOffset Errar
—DistanceForStatGeatin ErrarlD
AxisConfiguration.PrepareGearin.GearSpeed—{GearSpeed
AxisConfiguration.PrepareGearlin. GearAcceleration-{Gearfcceleration
AxisConfiguration.PrepareGearlin. GearDeceleration—4Gearl3celeration
—Gearlerk
Puis—lnis =
ooos
thPrepareCffsetDistance
ME ARD MC_PrepareOffsetDistanceBased_hix
GearState— Execute Daone

M¥_GEAR_OFFSET_GEAR-

SetOffsetData—

th3etGearConfig.Done—

Wx_GEAR_DISTANCE_COUNTERH
OffsetStartDistance—
OffsetMasterDistance—
OffsetSlaveDistance

TRIES

Poiis—

OffsetEvent
DistanceForStartOfiset
OffsethasterDistance
OffsetSlaveDistance
OffsethutoRepeat

s

Busyl
Commandaborted
Errat]

ErrarlD

0006

63354axx
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AxisModeGear is called up in AxisControlGear, which is why the latter must also be
adapted accordingly. Here, too, the additional setting options for the offset are imple-
mented as inputs.

D064
_DOBSEMD_WAR
DOEEMNMAR_IMPLUT
_DOET] HControl: BOOL,
0068  Mode: UINT,
D0EY SBUS_Adress: LIMNT,
0070l Inverterlnhibit BOOL;
007 InverterEnable: BOOL;
0073 Reset BOOL,
0073 Awishode: EMNUM_AXISMODE;
0074 Start BOOL,
0075 JogPos: BOOL,
0076 JogMeg: BOOL,
007y Fosition: DINT;
0ovygl Welociy: DINT,
0078 Acceleration: DINT,
0080 Deceleration: DINT,
0081l Modulohode: MC_MODULOMODE_M:;
0083 AxisConfiguration : ST AxisConfiguration_hix;
0oe3 SetOffsetData: BOOL,
Doe4|  oOfsetStartDistance: DINT,
0085 OffsethasterDistance: DIMNT,
00ge|  OfsetSlaveDistance: DINT,
Dos7[END_vAR
ooggpaR_oUTPUT
1
a7
fhAxisModeGear
E AxishodeGear_ bk
ActualixisMode— Enahle Errat——0
Ahl_GEARINGH Start ErrorlD—
—m;emﬁgmm:memﬁ%m— InGear—InGear
EQ AMD SetOffsetData{SetOffsetData
FeguestedixisMode— Start- DffsetMasterDistance{OffsetMasterDistance
Ab_GEARIMNG o i_— OffsetSlaveDistance—qOffzetSlaveDistance
CffsetStanDistance qOffsetStanDistance
P PR =2

LinkState—{LinkState &
GearState{GearState =
FLCopenStateqPLCopenState =
ReguestedaxisMode—{Requestedaxishode -
Actualaxismode—ActualixisMode &

63355axx
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These setting options are also added to the "ST_AxisInterfacelnType_MX" structure so
that the offset configuration can also be set via the input interface.

TYPE ST_AxisinterfacelnType_h

STRUCT
HiZontral: BOOL, ™ FALSE: thaxisControl is controlled by the input variahles TRUE: fhAxisCar
Imverterinhibit; BOOL, * TRUE: inverter is in state inverter inhihit =
ImverterEnable:; BOOL, * TRUE: inverter is enahled {f no inverter inhibit is set, no digital input is pr
Reset BOOL; ™ rising edge resets and inverter fault )
Axismode: EMUNM_ARISMODE; * choose the requested axis mode
Ah_DEFALLT, =0
A _VELOCITY, =1
Ab_POSITIOMIMNG, =2
Ab_POSITIOMIMNGMODULD, F3%
Ab_POSITIOMINGRELATIVE, 4
A _JOG_5, Fa*
A _JOG_A, F 6™
Al _HOMIMG, =T
Abd_CARMIMG, >
Al_GEARIMG, Fa9*
Ab_POSITIOMINGMODULD_RELATIVE, F10%
AM_USER_SELECTION F11**
Start: BOOL; * starts a movement inthe choosen axis mode (except jogging modes ™)
JogPos: BOOL; ™ jog axis in posit direction =)
Joghleg: BOOL, ™ jog axis in negativ direction =
Fosgitian: DIMT, ™ target position for positioning axis modes (4096 incr. f motor rotation)™)
Yelocity: DIMT, ™ welocity for all movements (rpm) =
Acceleration: DIMNT, ™ ramp up time { rpmis ) for all movements =)
Deceleratian: DIMT, * ramp doven tirme ( rpmis ) for all movements *)
ModuloMade: MC_MODULOMODE_M:, & rodulo mode for the axis mode modolo
hi_SHORT, Shortest way to target
Pl A, Clockwise direction to target
;\"I}{_l_rl_rl'.'ﬁ'.;l l_rl.llltl:ILp:l.le;'-.'.".'iDl: l.:illsbtil.lll tl.l tGIH .-t*:l
SetOffsetData; BOOL,; ™ Sets the selected offset data ™) I
DffsetStantDistance: DIMNT; ™ MasterDistance the Offsetwill be started )
DffsetMasterDistance: DINT, ™ Master distance within the offset will he executed )
OffsetSlaveDistance: DIMT, ™ additional Slave distance during the offset move®)
EMD_STRUCT
EMD_TYFE

63556axx
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Now, the additional inputs of "AxisControlGear" can be connected to the extended input
structure in the main program.

Comment:

In this example, the additional inputs are not displayed via system variables. This is why
for this function, there is no interface with the "ApplicationBuilder"user interface or a

DOP operator panel

Oo13PROGRAM PLC_PRG_Technolooy

0o 4pAR

0015 thAdsControlA1: AxisControl_hx;

0016 fhAxisContralAZ: AxisContral M,

0017 thAxisControlAZ: AxisControlGear_hix;

0018 ldsConfiguration_hx Configuration_Mx_Technology,
[E

0020

0021 fhEetSync: MC_SetSync_CAN;

O02AEMND_VAR

fhAxisControlA3

—odxisinterfaceOut_Mx[3].RequestedixisMade
—aaxisinterfaceQut_Mx[3] ActualAxismode
F—aAxisinterface Qut_Mx[3] Powered
—aaxisinterfaceQut_Mx[3].0one
—aAxisinterface Qut_Mx[3] Active
—adxisinterfaceOut_Mx[3].Stopped
F—aAxisinterface Qut_Mx[3] InverterErrar
—odxisinterface Out_Mx[3] InverterFaultStatus
—aaxisinterfaceQut_Mx[3].FBEror
—aorxisinterfaceOut MX[3].FBErrarlD
F—aaxisinterface Qut_Mx[3] Axis
F—aAxisinterface Qut_Mx[3] PLCopenState
—ofwisinterface Out_ W3] Inverterinfo
F—aAxisinterface Qut_M[3] InverterData
—odxisinterfaceOut_Mx[3] LinkState
F—aaxisinterface Qut_Mx[3]. GearState
—oadxisinterfaceOut_Mx[3]InGear

AxisControlGear_Mx
gAxisinterfaceln_hx[3]. HControl{HC ontral Connected
1-Mode RequestedixisMode
1q5BUS_Adress ActualAxismode
gAxisinterfaceln_MX[3]. InverterinhibitInverterinhibit Powered
gixisinterfaceln_hx[3].InverterEnableinverterEnable Cione
gAxisinterfaceln_MX[3] Reset{Reset Active
gaxisinterfaceln_Mx[3]AxisMode—AxisMade Stopped
gAxisinterfaceln_MX[3] Start—Start InverterErraor
gfxisinterfaceln_hx[3].JogPosqJogPas IrwerterF aultStatus
gAxisinterfaceln_hx[3].Joghleg—Joghleq FEErrar
gfxisinterfaceln_Mx[3].FPosition—FPosition FBErrarlD
ghxisinterfaceln_t<[3] Welocityvelocity Axis
gAxisinterfaceln_M¥[3]. Acceleration—Acceleration FLCopenState
giwisinterfaceln_Mx[3].Deceleration—{Deceleration Irmverterinfo
gAxisinterfaceln_M¥[3].ModuloMode—ModuloMode InverterData
AR L O UT At _ A 3] e S o g ar At o LinkState
gixisinterfaceln_hx[3] SetOffsetData{Set0ffsetData GearState
gfxisinterfaceln_h<[3]. OffsetStanDistance-{OffsetStanDistance Inizear
gixisinterfaceln_Mx[3]. OffsetMasterDistanceOffsetasterDistance
glxisinterfaceln_M:[3]).OffsetSlaveDistance—{OffsetSlaveDistance
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2.7 Appendix
2.7.1 Fault detection (ErroriD)
Fault code Error designation Problem
FA0010 E_IEC_GENERAL_INVALID_TECHNOLOGIE_OPTION Requested technology function not supported
FA020... . General link tec error .
FA0200 E_TEC_GENERAL_MULTIPLE_TECLINKS The LinkTec FB may not be called repeatedly.
FA0201 E_TEC_GENERAL_INVALID_LINKSTATE Invalid LinkState for function call
FA0202 . E_TEC_GENERAL_NOT_LINKED . LinkTec FB has no logical connection
FA0203 E_TEC_GENERAL_NOT_INITIALIZED Technology function not yet active
FA0204" E_TEC_GENERAL_SERVICE_NOT_IMPLEMENTED Requested service not supported
FA024... Gear technology function error
FA0240") E_TEC_GEAR_CLEAR_LAG_FAILED Deleting the lag counter with MC_GearClearLag_MDX
not successful
FA0241 E_TEC_GEAR_INVALID_GEAR_MODE Function call in current Gear state not permitted
. IEC general error messages .
FA0070 E_IEC_PARAMETER_VALUE_OUT_OF_RANGE Invalid entry value for parameter
FB0071 E_MDX_MOTIONBLOCK_LOG_ADR_NOT_INITIALIZED @ MC_ConnectAxis_MDX has not yet assigned a log
address
FB0072 E_MDX_MOTIONBLOCK_INVALID_LOG_ADR Invalid log address
FB0073 E_MDX_MOTIONBLOCK_INVALID_STATE Function call in current PLCopen state not permitted
FB0074" . E_MDX_MOTIONBLOCK_INVALID_OPERATING_MODE . The requested technology function is not supported by

1) This error message is not relevant for MOVIAXIS® (only for MOVIDRIVE®)

2.7.2 Interrupting the modules (CommandAborted)

the set MOVIDRIVE® operating mode

The "CommandAborted" output signal is used to signal repeated calls of a motion mod-
ule or the call of a different motion module. The aborted command of the function mod-
ule is no longer executed (see detailed information in the "MPLCMotion_MDX / MX li-

brary for MOVI-PLC®" manual).

Activated module

Generates CommandAborted at:

MC_GearInDirect_MX

- “Move FB”

- Instances of MC_GearlnDirect_MX
- MC_PrepareGearin..... (if event<>direct and not AutoRestart)

MC_GearOffsetDirectTime_MX

- Instances of MC_GearOffsetDirectTime_MX
- MC_GearlnDirect MX- ,Move FB*

MC_GearOffsetDirectDistance_MX

MC_PrepareGearinTimeBased_MX

- Instances of MC_GearOffsetDirectDistance_ MX
- MC_PrepareOffsetDistanceBased_MX
- MC_GearlnDirect_MX- ,Move FB*

- Instances of MC_PrepareGearin.....

MC_PrepareGearlnDistanceBased_MX

- Instances of MC_PrepareGearin.....

MC_PrepareOffsetDistanceBased_MX

“Move FB” - MC_GearlInDirect_MX

- Instances of MC_PrepareOffsetDistanceBased_MX

- MC_GearOffsetDirectTime_MX
- MC_GearOffsetDirectDistance_MX

54
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Schematic representation of "CommandAborted™:

New instance:
CAto
previous one

MC_PrepareGearinTimeBased_MX

]

Call generates CA
(only if GearlnEvent>

Gearln_Direct and not AutoRestart)

MC_GearlnDirect_MX

New instance:
CA to previous one

¢—  Call generates CA————— |

MC_PrepareGearinDistanceBased_MX

New instance:
CAto
previous one

—

Call generates CA
(only if GearlnEvent>

Gearln_Direct and not AutoRestart)

New instance:
CAto
previous one

MC_GearOffsetDirectTime_MX

MC_PrepareOffsetDistanceBased_MX

New instance:
CAto
previous one

[ ]

Comment:

N I B -
Call Call Call Call
generates generates generates generates
CA CA CA CA
A A £
Call "FB-Move" aus Call MC_GearOffsetDirectDistance_MX | New instance:
[—generates—p| MPLCMotlon_MX —generates—p| C.A o

CA CA previous one

"Move FBs" of the MPLCMotion_MX library are:
*  MC_MoveAbsolute_MX

+ MC_MoveRelative_MX

*+ MC_MoveTargetPosition_MX
+ MC_MoveTargetSpeed MX

« eftc.
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MPLCTecCamMotion_MX
Introduction

MPLCTecCamMotion_MX
Introduction

The MOVIAXIS® multi-axis servo inverter offers comprehensive technology functions,
for example:

* Electronic gear unit,
+ Cams,

* Touch probe,

+ Event control,

» Cam control.

The "Motion Technology Editor" startup assistant of MotionStudio enables configuration
of all technology functions. Basic settings are configured this way. However, certain val-
ues or settings often have to be changed dynamically during a process, or various func-
tions must be combined and run in sequence.

The function modules of the "MPLCTecCamMotion_MX" library set the general cam pa-
rameters and configure other technology function that are required for the respective
cam function.

This means that in-depth familiarization with the individual parameters of the respective
technology functions is not necessary. Configuration with the Technology Editor is not
necessary, because the "MPLCTecCamMotion_MX" library performs all relevant set-
tings.

Advantages of the "MPLCTecCamMotion_MX" library:

» Programming in accordance with IEC 61131, which means customer-specific appli-
cations can be implemented easily.

» Library for controlling the "Cam" technology function. This allows for simple configu-
ration and control of the cam functionality without detailed knowledge of the individ-
ual technology function.

» Central control of several cam axes.

» Additional functions, such as specifying master values via a virtual master encoder,
are controlled centrally using the MOVI-PLC®.

» Different startup cycle events and types can be selected.

+ Additional offset travel can be activated in cam operation

» Simple curve change between several curves

» Up to 10 curves can be configured with transitions.

» Curve point-based calculation blocks for simple section-by-section movements.
» Curve profile can be set via scaling blocks.

» 10 curves can be edited with the Cam Editor. Curves can be down- and uploaded
separately.

Additional notes are can be found in the following documentation:

» For general notes on the operating principle of the libraries, refer to the publication
"MPLCMotion_MDX and MPLCMotion_MX libraries for MOVI-PLC®".

«  "MOVIAXIS® MX Multi-Axis Servo Inverter" manual.
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3.2 Areas of application

Application
examples

Characteristics

The "MPLCTecCamMotion_MX" library is suited for all applications that require syn-
chronized axis movements.

Several axes synchronized with one virtual master.
Numerous application options in packaging technology.

» FFS machines, sealing and knife

» Carton erector, stamping tool and carton transport synchronized with VE
» Cartoner, strap inserter and carton transport synchronized

* Banderoling machine, product adjustment

» Synchronized turning, positioning, pushing

Book trimming machine/book gluing machine.
Flying saw, e.g. to cut continuous material.

Synchronous material transport (e.g. several conveyor belts are synchronized to one
master encoder).

Multi-axis hoists/trolleys
Filling station in the beverage industry.
Any synchronized movements with a defined master-slave relation.

Up to 64 (with MOVI-PLC® advanced) motor axes can be operated cam mode.
Various configuration options can be set easily with the respective function modules.
Various master encoder sources can be set.

Different startup cycle types can be selected.

Different offset types can be selected.

Simple offset switch-in during the startup cycle or in synchronous operation.

Various master/slave combinations can be implemented; several cam masters can
be configured
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Project planning

Prerequisites

To use the MPLCTecCamMotion library, you need a MOVI-PLC® controller in tech-
nology version T1 or higher.

The MPLCMotion_MX library must be integrated. Also adhere to the prerequisites in
the "MPLCMotion_MDX and MPLCMotion_MX Libraries for MOVI-PLC®" manual.

3.3.2 Basic principle and notes

Configuring the relevant technology functions of the axis using IEC function modules.

The startup cycle and synchronization are performed with the "Cam" technology
function. After that, the unit switches to linear cam function automatically. This en-
ables offset travel during synchronous operation.

Fast, interrupt-controlled startup cycle through use of the touch probe function and
event control (is automatically configured correspondingly).

The "MC_LinkTecCam_MX" function module is absolutely essential as a central data
interface to the "Cam" technology function.

The Technology Editor of MotionStudio is not necessary, but for diagnostic purposes,
an online connection of the monitor can be established with the sample project "MO-
VI-PLC® Defaultprojekt.....Tec-Function". Do not download the sample project, oth-
erwise settings made by the library would be overwritten.

With the Cam Editor, you can define 10 curve sequences and download them to the
MOVIAXIS®. When downloaded, the curve is stored with 512 control points. An up-
load will generate a table with 512 control points. For a better resolution, the control
points are scaled up with the shift factor. The shift factor is determined automatically
for all curves You can also determine the maximum shift factor. If a new curve results
in a new shift factor, you cannot download the curve separately. You have to load all
the curves.

Manual — MPLCTec.._MX Libraries




MPLCTecCamMotion_MX 'CI)
Project planning @

3.3.3 Direct startup cycle
Use the "MC_CaminDirekt_MX" module to directly switch to cam mode. The selected
curve is activated. With controller inhibit (emergency off), the axis is not aligned. If you
want to align the axis after a controller inhibit you can activate the "Move-toMaster" func-
tion via the "MC_PrepareCamin_MX" module.

You can use the "MC_CamTableSelect MX" module to switch between individual
curves with the switchover performed at the end of the curve.

3.3.4 Aligning and engaging the axis
You can use the "MC_CamInAdjust_MX" module to align the axis (FCB 9) and switch to
cam mode. Use the Adjustmode input to determine as to how the axis is aligned. The
selected curve is activated. After a controller inhibit (emergency off) the axis is aligned
on the shortest way.

You can use the "MC_CamTableSelect MX" module to switch between individual
curves with the switchover performed at the end of the curve.

3.3.5 Startup cycle using interrupt
You can use the "MC_PrepareCamin_MX" module to determine the "CamlInEvent". Fur-
ther you can activate the MovetoMaste function for the direct startup cycle.

Possible startup cycle events:

All MOVIAXIS® inputs as well as the C track signals of encoders 1 3 can be param-
eterized as interrupt event.

The startup cycle is started with an interrupt event triggered by a signal change at the
MOVIAXIS® input DI02, with a rising/falling edge (pos/neg flag) or a signal change
at DI02.

« MX_CAM_DIRECT
The startup cycle is directly started with the "MC_CamlInDirect_ MX" function module.
+ MX_CAM_INTERRUPT_DIO1_POS_FLAG
+ MX_CAM_INTERRUPT_DIO1_NEG_FLAG
+ MX _CAM_INTERRUPT_DIO1

- MX_CAM_INTERRUPT DI08_POS_FLAG
.« MX_CAM_INTERRUPT DI08_NEG_FLAG
- MX_CAM_INTERRUPT DI08

- MX_CAM_INTERRUPT_C_TRACK_ENC1

- MX_CAM_INTERRUPT _C_TRACK_ENC2
- MX_CAM_INTERRUPT_C_TRACK_ENC3
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3.3.6 Offset cycle
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[11 Interrupt DIO2 (PosFlag)
[2] Startup cycle start
[3] nslave

[4]
[5]

Slave is in sync
Master position

An offset travel can be activated during synchronous operation after a successfully com-
pleted startup cycle. With the "MC_OffsetDirekt_MX" module, the offset travel is over-
lapped depending on the position compared to the master distance. This means that the
SlaveOffset is added to the current curve. Thus the master-slave relation can be
trimmed.

You can enter a negative or positive slave offset.

The offset is calculated with a polynom_5 type transition.

Example: The offset travel is displayed using two synchronous operation curves for bet-
ter illustration.
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Curve profile without offset
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Curve profile with offset:
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3.3.7 Project planning
Procedure .

Project planning @

Integrate the MPLCTecCamMotion_MX library with the library manager into the proj-
ect in addition to the MPLCMotion_MX library.

The "MC_LinkTecCam_MX" function module constitutes the interface between tech-
nology function and axis and must therefore be called cyclically in the program. Once
the "MC_ConnectAxis_MX" module has established the connection to the axis (Done
= TRUE), "LinkTecCam" activates the technology functions of the MOVIAXIS® nec-
essary for the Cam function. In addition to that, the necessary settings are made in
the PDO Editor. A receive object, for example, is set up in the In buffer 5 for receiving
the master position via system bus.

If you want to determine the master position via the system bus, we recommend syn-
chronizing the system bus. The required SBus synchronization telegram is config-
ured using the "MC_SetSync_MX" function module (part of the MPLCMotion_MX li-
brary). If the virtual encoder of the controller is used as master, the SBus will be au-
tomatically synchronized by calling the "MC_LinkTecAxis_Virtual" function module
(part of the MPLCTecVirtualEncoder library). The required basic settings can be
found in the parameter tree under communication. The "LinkTecCam" is initialized
automatically.

The "MC_SetCamConfig_ MX" function module is used to set the general parame-
ters. This module must be called with a rising edge on the Execute input each time
the MOVI-PLC® controller is restarted or if you want to change the general parame-
ters.

You can use the "MC_CamInDirect_ MX" for a direct startup cycle. The axis has to be
aligned by the application after an emergency off. If you want the axis to automati-
cally move back the the curve point after an emergency off, you can use the
Move_to Master function (prepare). If you use the "MC_CaminAdjust_MX" for the
startup cycle, the axis is is aligned first depending on the set Adjustmode (FCB 9).
The compensation movement after an emergency off or a controller inhibit is per-
formed with the profile generator when the unit is switched on. It is always carried out
via the shortest way DX/DV.
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3.3.8 Data location
Location of the curves

The maximum number of curves is 10.

Each curve has 512 points.
The library creates a GEAR and a WAIT curve.

Offset Index/subindex Description
0 20000.1 Start of GEAR curve
20000.5 End of GEAR curve
20000.6 Start of WAIT curve
9 20000.10 End of WAIT curve
10 20000.11 Start of curve 1
521 20004.10 End of curve 1
522 20004.11 Start of curve 2
1033 20008.10 End of curve 2
1034 20008.11 Start of curve 3
1545 20012.10 End of curve 3
1546 20012.11 Start of curve 4
2057 20016.10 End of curve 4
2058 20016.11 Start of curve 5
2569 20020.10 End of curve 5
2570 20020.11 Start of curve 6
3081 20024.10 End of curve 6
3082 20024.11 Start of curve 7
3593 20028.10 End of curve 7
3594 20028.11 Start of curve 8
4105 20032.10 End of curve 8
4106 20032.11 Start of curve 9
4617 20036.10 End of curve 9
4618 20036.11 Start of curve 10
5129 20040.10 End of curve 10
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Storing the curve characteristics

Project planning @

Data interface between cam and CAM library.

Offset Index/subindex Description

4095 20231.128 Version and subversion of the editor
4094 20231.127 E\I/igsitfor loaded curves (1 bit per curve) bit 0 = collec-
4093 20231.126 Number of curves

4092 20231.125 Number of control points (512)

4091 20231.124 Slave shift factor

4090 20231.123 Master shift factor

4089 20231.122 Master length curve 1

4088 20231.121 Master length curve 2

4087 20231.120 Master length curve 3

4086 20231.119 Master length curve 4

4085 20231.118 Master length curve 5

4084 20231.117 Master length curve 6

4083 20231.116 Master length curve 7

4082 20231.115 Master length curve 8

4081 20231.114 Master length curve 9

4080 20231.113 Master length curve 10

The cam editor describes the data interface (apart from master shift) and the
"MC_LinkTecCam_MX" module copies the values to the corresponding locations in the
DDB in the event of any changes via the editor.

You can use the "MC_CamMasterPosSHL_MX" module to adjust the master scaling
factor. The curve parameters are written by the module automatically.
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3.4 Overview of MPLCTecCamMotion_MX library
3.4.1 Short overview of the MPLCTecCamMotion_MX library

B3 MPLCT ecCambdation_M
=223 M_CaM_Calculate

|
=
o<
[
]
E
=
1]
2

ml

-3 M_Cam_Parameter

64364axx

MC_LinkTecCam_MX
The "MC_LinkTecCam_MX" function module has various functions:

» Setting up the technology functions of MOVIAXIS® and activating the functions re-
quired for Cam.

» Configuring the process data interface of the MOVIAXIS®
» Displaying the current state of the "Cam" technology function.
» Displaying the initialization state.

MC_SetCamConfig_MX
This module is used for basic configuration of synchronous operation. Before the startup
cycle can be performed, the parameters must have been transferred via this module.
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MC_CaminDirect_MX
The function module starts a direct startup cycle with a rising edge at the Execute input.
The axis has to be aligned by the application after an emergency off. If you want the axis
to automatically move back the the curve point after an emergency off, you can use the
Move_to_Master function (prepare).

MC_CaminAdjust_MX
The function module starts a direct startup cycle with a rising edge at the Execute input.
Depending on the set Adjustmode, the axis is aligned first (FCB9).

The compensation movement after an emergency off or a controller inhibit is performed
with the profile generator when the unit is switched on. It is always carried out via the
shortest way DX/DV.

MC_CamOffsetDirect_MX
With the transferred parameters, the "MC_CamOffsetDirect. MX" module activates a
positioning travel superimposing the curve sequence. The slave distance is added to the
master distance depending on the position.

MC_PrepareCamin_MX
The "MC_PrepareCamin_MX" function module can configure an interrupt event for the
startup cycle. You can select/deselect the Move To_ Master function. You can enable
or inhibit the interrupt function via the "MC_CamlInControl_MX" module.

MC_CaminControl_MX
With this function module you can enable or inhibit the interrupt event. The automatic
restart can be activated.

MC_CamTableSelect_MX
You can use the "MC_CamTableSelect_MX" module to select a curve (0—10). Ifa curve
is activated, the switchover to the new curve is performed at the end of the activated
one. The curve output is connected to the curve end, so that the curve is run through
infinitely (curve 0 = waiting curve).

MC_CamTableSelectTrans_MX
You can use the "MC_CamTableSelectTrans_MX" module to select a curve (1 — 10)
with a transition. If a curve is activated, the switchover to the new curve is performed at
the end of the activated one. The curve output leads to a transition. The end of the tran-
sition is connected to the start of the curve, so that the curve and the transition are run
through infinitely.

MC_CamcCurveFlowSelect_MX
This module allows you to link up to 10 curves.

The curve outputs can be linked to one transition each.
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MC_CamTableScale_MX
You can use the "MC_CamTableScale" moule to adjust the numerator and denominator
of a curve.

MC_SetMasterCycle_MX
You can use the "MC_SetMasterCycle_ MX" module to adjust the master cycle length
for a curve.

MC_CAM_MasterPosSHL_MX
In order to achieve a better resolution, the master cycle can be scaled according to the
master shift factor.

Example: Master cycle =10000 => master shift factor = 6, thus the master cycle is 10000
x 28 = 64000.

The module scales the master cycles of all curves.

MC_SetCamTransitionDynamics_MX
This module allows you to adjust the dynamic parameters of the transition functions of
the selected curve.

MC_ReadCamTable_MX
With this module you can read the 512 control points of the selected curve from the
MOVIAXIS® and write them in an array.

MC_WriteCamTable_MX
You can use this module to write an array with 512 control points for the selected curve
into the MOVIAXIS®.

MC_CamGCDMasterNumDenom_MX
This module determines the highest common factor and reduces the fractions accord-
ingly. No parameters are written.

MC_CamGCDMasterUnit_MX
This module determines a numerator and a denominator from the master distance. No
parameters are written.

MC_Derivate_Gen_Switch_MX
The library works with the CamFlow1 and CamFlow2 and the Modbus Position.

This module allows you to switch the source of the derivate generator.

MC_CamcCalRtoR_MX
Calculation of section-by-section curves starting from 2 — 6 coordinate points. The curve
always begins at 0 / 0 (X1/Y1).
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MC_CamCalRtoR50_MX
Calculation of section-by-section curves starting from 2 — 50 coordinate points.

Master offset and slave offset can be set.

MC_CamcCalcSpline_MX
Calculation of a spline curve consisting of 3 — 29 coordinate points.

3.4.2 Data types of the MPLCTecCamMotion_MX library

B3 MPLCT ecCamMation M3

64366axx

MC_CAM_ADJUSTMODE_MX

TYPE MC_CAM_ADJUSTMODE_Mx
Mx_CAMINDIRECT =0, (*camin direct without adjust, init with XMasterFosZero®)
MX_ADJUST =1 [*move the slave to XMasterPosAct *)

END_TYPE
64367axx
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MC_CAM_ADRESS_MX
TYPE MC_CAM_ADRESS_MX -

STRUCT
WVariable_IO CDINT = 3; (*DDB Startadress Vatiable 10%)
PosSetPointGen CDINT = 24; (*DDB Startadress PositionSetpointGenerator*)
Gear CDIMT = 61; (*DDB Startadress Gear®)
SystemData CDIMT = 104; (*DDB Startadress Systemdata®)
VirtualEncoderhdx CDIMT = 148; (*DDB Startadress Virtual Encoder®)
Messtaster_1 CDIMT = 188; (*DDB Startadress Messtaster 1%)
Messtaster_2 CDINT = 226; (*DDB Startadress Messtaster 2%)
Messtaster_3 CDINT = 263; (*DDB Startadress Messtaster 3%)
Messtaster_4 S DIMT = 300; (*DDB Startadress Messtaster 4%)
Databuffer_1 CDIMT = 338; (*DDB Startadress Databuffer 1%)
Databuffer_2 CDINT = 430; (*DDB Startadress Databuffer 2%)
Databuffer_3 CDIMT = 521; (*DDB Startadress Databuffer 3%)
Databuffer_4 CDINT = 612 (*DDB Startadress Databuffer 4%)
EventControl CDINT =705 (*DDB Startadress Event Control®)
Cam_=Controller CDIMNT:= 815; * 0%) (*DDB Startadress Cam Control®)
Cam_1 S DINT =1401; (*819*) (*DDB Startadress CAMFlow1 *)
Cam_2 CDIMT =2021; (*1439*%) (*DDB Stattadress CAMFlow2 *)
Cam_3 CDIMT =2173; (*159;*) (*DDB Stattadress CAMFlow3 *)
ProfGen CDIMT =2271; (*1689*) (*DDB Startadress CAM Profilgenerator®)
DerivateGen CDINT =2304; (*1722*) (*DDB Startadress CAM Derivate Generators/MotorManager®)
KMotormangment CDIMT =2317; (*1735*) (*DDB Startadress CAM Motormanagment®)
END_STRUCT
64368axx
MC_CAM_CALC_DIAG_MX
TYPE MC_CAM_CALC DIAG_WX
STRUCT
Fparameter fhcamAnahzer®)
I ER DIMT; Frmaximum speed®
WImin DIMT; Frinimum speed®)
Ahsvmay DIMT; Fahsolut maximum speed®)
Armax DIMT; Frmaximum acceleration™
Amin DIMT; Frinimum acceleration®
AbsAmax DIMT; Fahszolut maximum acceleration®)
Mastercycle DIMT; Frmastercyclescale®)
Shiftfaktor UIMT; *Slave RightShift Faktor Default 10%)
State ‘BYTE; (*state machine®)
MasterShitTabh  DIMT; (* the table point of the shift masterposition only used by RtoRS0%)
EMD_STRUCT
EMD_TvPE
64369axx
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MC_CAM_CALC_FUNCTIONNO_MX
TYPE MC_CAM_CALC_FUNCTIONNO_MX

Mx_CAM_STRAIGHT =0, *straight line*)

s _CAaM_POLYMOMIAL_S =1, "polnomial 5th order™®

i _CAM_SIMLS =2, ("sine cure™)

i _ A _POLYROMIAL_3 =3, "polnomial 3rd order *)

Mx_CAM_BESTEHORM_SINOQIDE =4, ("sinoide Bestehorn®)

Mx_CAM_ACC_TRAPEZOID =8 Fradified trapezaid®)
EMD_TYPE

64370axx

MC_CAM_CALC_SPLINEMODE_MX

TYPE MC_CAM_CALC_SPLINEMODE_M
h_CAM_Spline_0 =0, * Spline-Interpalation *)
h_CAM_Spline_B =1, FApproximation - Submode 0 - palynomial 3rd order
- Submode 1- not used
- Submode 2 - polynomial 2nd order
- Submode 3 - palynomial 2rd order
- Bubmode 4 - polynomial 4th order
- Bubmode 9 - polynomial 5th order
- Bubmode B - polynomial Bth order
- Bubmaode 7 - palynamial Tth order®)
Mx_CAM_Spline_1 =2 (*fast, piecewise Interpalation
JX
EMD_T¥PE
) 64371axx

MC_CAM_CFLOW_MX
TYPE MC_CAM_CFLOW M ;

STRUCT
Cunenumber: mMC_CAM_TABLEMUMBER_WM:=1; rrumber of the cune®)
Mextcume: mMC_CAM_TABLEMUMBER_WM:=1; *rext curve pos direction®)
Transitionmaster: DIMNT, Mtransision during ...master units™)
YSlaveoffsetadd: DIMNT, *=laveoffset between the curve included the difference off the old curne™®
EMD_STRUCT
EMD_TYPE

64372axx
MC_CAM_CURVE_FLOW_MX

TYPE MC_CAM_CURVE_FLOW W
STRUCT
Camsedgment ARRAYT.10] OF MC_CAM_CFLOWY W
EMD_STRUCT
EMD_TYPE
64373axx
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MC_CAM_EXTENDED_CONFIG_MX

TYPE MC_CAM_EXTENDED_CONFIG M

STRUCT
(* Extended LinkTecCam Configurations *)
UseTecEditorConfig BOOL; * hased on the PLC default TecEditor project additional

Tec configurations can be made, e.g. CAMZ3, Touchprobe, etc*)
(*True = Tec values are scaled in user units
False = Tecvalues are in systerm units (unscaled)™)
"Falze=itis onlyto cormpress a cam cure possible
True =it is also allowed to expant a cam curve®)
MC_CAM_TRANSTYP_Mx:=d:*
hx_CAM_TransPolynomial3:=1, Transition with Ploynom 3
hx_CAM_TransPolynomial5:=2, Transition with Ploynom 5
il _CAM_LPG2:=3, Transition with LPG2
M= CAM_LPGT:=4 Transition with LPG1

TecFunctionsUserUnitslave: BOOL=1;
TecFunctiohCamExpant: BOOL;

TecFunktionTransition:

7
Calc_SlaveShit_mayx (DINT=10;  (*limitofthe calculate Slaveshin™

stinitialParameter_hx: MC_INITIALPARAMETER,

v
‘With this struct several user defined parameters can be written to the axis during the
initialization of MC_Connectixis_bx DHx11B 10 parameters, DHx41B B0 parameters

Add the following code to your pragram to initialise the struct:
Exarmple: write DDB variable 2577 and 3420:
stinitialParameter_Mx alndex(1] = 20220:

stinitialParameter b aSublndex[1] = 18;
stinitialParameter_Mx aData[1] =10,

(™ Index of DOB Variable 2577 ™)
(* Sublndex of DDB Variable 2577 %)
(* Data to he written to DDB Yariable 2577%)

stinitialParameter_M: alndex[2] = 20226,
stinitialParameter_M:.aSublndex[2] = 93;
stinitialParameter_M<.aData[2] = 20;

(* Index of DOB Yariable 3420 %)
(* Sublndex of DDB Yariable 3420 %)
(* Data to be written to DDB Variable 3420%

Ifthere are maore than 10 parameters towrite, declare NUMOF_INITIALFARAMETER
inyour prograrn

YAR_GLOBAL CONSTANT
NUMOF _IMITIALPARAMETER : UDINT = 20;
END_VAR

U
(* Extended SetCamConfig configurations )

MSignal_InterpolationTirme:
WSignal_DelayTime:
AverageFilterTime:
CompFilterTime:
DeathTimeCarr_OMN:
SpeedCoarr_OM:
AccelerationCoarr_OR:
ReactionLagError.

END_STRUCT
END_TYPE

72

Extended SetCamConfig configurations il

DIMT, * InterpolationTime: range 1,60 resolution [0.5ms] (0.5.30ms)™

OMT,; * PositionDelayTime in [ps] )

DIMT; * &verageFilterTime: range 1...60 resaolution [0.5ms] (0.5...30ms)")
DIMT; * CompFilterTime: range 1..60 resolution [0.5ms] (0.5....30ms)*)

BooL; * Activation of the death time correction: false = OFF, true = ON*)

BooL; * Activation of the velocity related correction: false = OFF, true = ON*)
BooL; * Activation ofthe acceleration related carrection: false = OFF, true = QN

MC_CAM_REACTION_LAGERROR_M: =10,* defines the reaction afler lag detection. Fossihle se

M_CAM_NO_RESPONSE =0,
W_CAM_DISPLAY_OMLY =1,
M_CAM_STOP_APPL_LIMIT_AUTORESET_MNO_HISTORY:=21,
M_CAM_STOP_APPL_LIMIT_AUTORESET=17,
M_CAM_STOP_APPL_LIMIT_WAITING_NO_HISTORY:=13,
MH_CAM_STOP_APPL_LIMIT_WAITING=5
MH_CAM_STOP_APPL_LIMIT_LOCKED:=4,

MK_CAM_IMMEDIATE_STOP_AUTORESET _MNO_HISTORY=22,
MK _CAM_IMMEDIATE_STOP_AUTORESET=18,
MX_CAM_IMMEDIATE_STOP_WAITING_NO_HISTORY=14,

M _CAM_IMMEDIATE_STOP_WAITING =6,

M _CAM_IMMEDIATE_STOP_LOCKED =3,

M _CAM_STOP_SYETEM_LIMIT_AUTORESET_MO_HISTORY =23,
ME_CAM_STOP_SYSTEM_LIMIT_AUTORESET:=14,

M _CAM_STOP _SYSTEM_LIMIT_WAITING_MO_HISTORY:=14,

M _CAM_STOP_SYSTEM_LIMIT_WWAITING=10,

M _CAM_STOP_SYSTEM_LIMIT_LOCKED:=11,

M_CAM_INHIBIT_AUTORESET_NO_HISTORY=24,
M_CAM_INHIBIT_AUTORESET=20,

M CAM_INHIBIT_WAITING _NO_HISTORY=16,

M CAM_INHIBIT_WAITING =5,
M_CAM_INHIBIT_LOCKED=2,
M_CAM_INHIBIT_LOCKED_OVERIDE =25,

Mx_CAM_SYSTEM_INTERNAL WATING=12,
M _CAM_STOP_WAITING:=7,

M _CAM_STOP_LOCKED=4,
M¥_CAM_DISPLAY_FRRORHISTORY =26

*

64374axx
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MC_CAM_EXTENDED_DIAG_MX

iTYF' EMC_CAM_EXTENDED_DIAG_M::

STRUCT

CamFlowl ActCune LIMT, (*Cam Flow 1 status actual curve number *)
CamFlow2ActCurve LIMT, (FCam Flow 2 status actual curve number )
Modulo_underlow DIMT, Modulo limit underflow®)
Modula_ovelow DIMT, Modulo limit overflow®)
Calc_SlaveShift_max - DIMT, * limit of the calculate SlaveShift*)
numhber_mastercycles LIMT=1, *number of mastercycles after tableselect™)
CamEditor_VersionSubversion : DINT; ™ergion off the cam editort
CurveChanged DINT; (* Bit-0 one or more Curve are changed

Bit-1 Curve 1 is changed

Bit-2 Cune 2 is changed

Bit-3 Curve 3 is changed

Bit-4 Curve 4 is changed

Bit-5 Curve 5 is changed

Bit-6 Curve G is changed

Bit-7 Cunve ¥ iz changed

Bit-8 Curve 8 iz changed

Bit-9 Curve 9 is changed

Bit-10 Curve 10 is changed®)
MumhberafCure DINT; (*number off designed cure®)
Tablepoints DINT; (*number of tablepoints™)
SlaveShit DINT; (*all curve points are shifted with the Slave Shit %
MasterShift DINT; (*the master position is shifted =

Mastercycle_lenght : ARRBAYTI 0] OF DINT,  *Mastercyclelenoht Cure 1-10
Mastercyele_lenght_1 DIMT; Mastercyclelenght Curve 1
Mastercycle_lenght_2 DIMT; Mastercyclelenght Curve 2
Mastercycle_lenght_3 DIMT, Mastercyclelenaht Curve 3
Mastercyele_lenght_4 DIMT; Mastercyclelenaht Curve 4
Mastercycle_lenght_5 DIMT; Mastercyclelenght Curve &
Mastercycle_lenght_B DIMNT; Mastercyclelenght Curve 6
Mastercycle_lenght_7 DIMT; Mastercyclelenght Curve 7
Mastercycle_lenght_8 DIMT  Mastercyclelenaht Curve 8
Mastercyele_lenght_9 DIMT; Mastercyclelenaht Curve 9
Mastercyele_lenght_10 DIMT; Mastercyclelenght Curve 10%)

Transition_mastercycle : ARRAY [11..20] OF DINT,;*Wastercyelelenght Transition Block 11 -20

Transition_Mastercycle_11 DIMT; Mastercyclelenght Curve 11
Transition_Mastercycle_12 DIMT, Mastercyclelenaht Curve 12
Transition_Mastercycle_13 DIMT, Mastercyclelenght Curve 13
Transition_Mastercycle_14 DIMT; Mastercyclelenght Curve 14
Transition_Mastercycle_15 DIMT; Mastercyclelenght Curve 15
Transition_Mastercycle_16 DIMT; Mastercyclelenght Curve 16
Transition_Mastercycle_17 DIMT, Mastercyclelenaht Curve 17
Transition_Mastercycle_18 DIMT  Mastercyclelenght Curve 18
Transition_Mastercycle_19 DIMT; Mastercyclelenght Curve 19
Transition_Mastercycle_20 DIMT; Mastercyclelenght Cunve 20%

Slave_deviation: ARRBAY[1.10] OF DIMNT; (*Slave deviation from the statpoint to the endpoint of a curve
Slave_deviation_1 - difference curve 1

Slave_deviation_2 - difference cure 2

Slave_deviation_3 - difference curve 3

Slave_deviation_4 - difference cune 4

Slave_deviation_5 - difference curve 9

Slave_deviation_& - difference curve &

Slave_deviation_7 - difference curve 7

Slave_deviation_8 - difference curve 8

Slave_deviation_8 - difference cune 4
Slave_deviation_10 - difference cume 10%)

*Slave deviation from the statpoint to the endpoint of a curve

Slave_Offsettdd: ARRAY[1..10] OF DIMNT,

Cam_Adress
EMD_STRUCT
EMD_TYFE

MC_CAM_ADRESS_MK
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Slave_OffzetAdd_1
Slave_Offsethdd_2
Slave_oOffsethdd_3
Slave_OffzetAdd_4
Slave_OffzetAdd_5
Slave_Offsethdd_B
Slave_oOffsethdd_7
Slave_oOffzethdd_8
Slave_OffzetAdd_9

Slave_OffsetAdd_10 - offset add difference cure 107)

(*Startadress DDE*)

- offset add difference curee 1
- offset add difference curve 2
- offzet add difference curve 3
- offset add difference curve 4
- offset add difference curve &
- offset add difference curve &
- offzet add difference curve 7
- offset add difference curve 8
- offzet add difference curve 9

64375axx

73



;3 @

MPLCTecCamMotion_MX

@ Overview of MPLCTecCamMotion_MX library

MC_CAM_IN_SOURCE_DIAG_MX

il'YF'E MG _CAM_IN_SOURCE_NMX:

(

3

Mx_CAM_DIRECT,

M¥_CAM_INTERRUPT_DIO1_POS_FLAG=16#30,
M_CAM_INTERRUPT_DIO1_MEG_FLAG=16#31,

WX _CAM_INTERRUPT_DIOT =16#32,

M¥_CAM_INTERRUPT_DIDZ_POS_FLAG=16#40,
M_CAM_INTERRUPT_DIOZ_MEG_FLAG=16#41,

Wx_CAM_INTERRUPT_DIOZ:=16#42,

M_CAM_INTERRUPT_DI0I_POS_FLAG=16#50,
M¥_CAM_INTERRUPT_DID3_MNEG_FLAG=16#51,

Wx_CAM_INTERRUPT_DIO3:=16#52,

M_CAM_INTERRUPT_DID4_POS_FLAG=16#60,
My_CAM_INTERRUPT_DID4_NEG_FLAG=16#61,

M¥_CAM_INTERRUPT_DIO4:=15#62,

M_CAM_INTERRUPT_DIDS_POS_FLAG=16#70,
M_CAM_INTERRUFT_DIOS_MNEG_FLAG=16#71,

M_CAM_INTERRUPT_DIOS:=16#72,

Mx_CAM_INTERRUPT_DIOG_POS_FLAG=16#30,
Wx_CAM_INTERRUPT_DIOS_MEG_FLAG=16#31,

M_CAM_INTERRUPT_DIOG:=16#82,

M_CAM_INTERRUPT_DIO7_POS_FLAG=16#90,
M¥_CAM_INTERRUPT_DIOT _MEG_FLAG=16#31,

M_CAM_INTERRUPT_DIOT:=16#92,

M_CAM_INTERRUFT_DIDE_FOS_FLAG=16#A0,
M¥_CAM_INTERRUPT_DIOG_MEG_FLAG=16#A1,

M_CAM_INTERRUPT_DIOG:=16#42,
M_CAM_INTERRUPT_C_TRACK_ENGCT=16#2,

M_CAM_INTERRUPT_C_TRACK_ENGCZ:=16#12,
M¥_CAM_INTERRUPT_C_TRACK_ENCI=16#22,

x_CAM_DISTAMCE_COUNTER=16#01FF,

hix_CAM_DISTAMCE_COUMNTER_RESET_COUNT:=16#02FF

EMD_TYPE

MC_CAM_LINKTEC_DIAG_MX

* CAM in directwith MC_CaminDirect_hix =)

* Camin{Cffset) by D101 interrupt rising edge *)

* Camin{Offset) by DI0T intarrupt falling edae =)

(* CaminiOffset) by DI01 interrupt both edges *)

* Camin{Offset) by D102 interrupt rising edge *)

(* CamlniOffzet) by DIOZ interrupt falling edge *)

(* CaminiCffset) by DI02 interrupt baoth edoes *)

* Camin{Offset) by D103 interrupt rising edge ™)

* CamlniDffzet) by DIOZ interrupt falling edge *)

(* CamlniOffset) by DIO3 interrupt both edoges *)

* Camin{Offset) by DI04 interrupt rising edge ™)

* CamlniOffset) by DI04 interrupt falling edge *)

* Camin{Offset) by DI04 interrupt both edges *)

(* Camln{Offzet) by DI0S interrupt rising edge *)

(* CamlniOfset) by DI0S interrupt falling edoe *)

* Camin{Offset) by DI0S interrupt both edges *)

* CaminiOffzet) by DIOE interrupt riging edge ™)

(* CamlniOfset) by DIOE interrupt falling edoge *)

* Camin{Offset) by DIOE interrupt both edges *)

* CamlniOffset) by DIOT interrupt rising edage *)

* Camin{Cffset) by DIOT interrupt falling edoe %)

* Camin{Offset) by DIOT interrupt both edges ™)

(* CaminiOffset) by DIOS interrupt rising edge *)

* Camin{Offiset) by DI0E interrupt falling edoe %)

(* Camln{Offzet) by DIOS interrupt bath edges *)

(* CamlniOfset) by C-track interrupt of encader! *)
* Camin{Offset) by C-track interrupt of encader? =
* CamlniOffzet) by C-track interrupt of encadera =)
(* CamlniOffset) by master distance without reset actual counter value™®)
* Camin{Offset) by master distance | reset actual counter value™)

64376axx

TYPE MC_CAM_LINKTEC_DIAG M

STRUCT

CamFlowl ActCurve
CamFlowZactCune

MC_CAM_MASTERSOURCE_MX

TYPE MC_CAM_MASTERSOURCE_M: :

!

)

Wx_CAM_SYSTEMPOS_ENGODERT,
Wx_CAM_SYSTEMPOS_ENGODER?Z,
W_CAM_SYSTEMPOS_ENGODERS,
W_CAM_MODULOPOS_ENMCODERT,
W3_CAM_MODULOPOS_EMCODERZ,
W3_CAM_MODULOPOS_ENCODERS,

W3_CAM_MODULO_WVIRTUAL_ENGODER_MX,
W3_CAM_LINEAR_VIRTUSL_ENCODER_MX,

Wx_CAM_RECENE_PDO_1,
W_CAM_RECEVE_FDO_2

END_TYPE T

74

LT, cCam Flow 1 status actual curve number
LT, FCam Flow 2 status actual curve number
64377axx

(* Waster position is the linear position of encoder 1%)

(* laster position is the linear position of encoder 2%)

(* Waster position is the linear position of encoder 3%

(* Master position is the modulo position of encoder 1)

™ Master position is the modulo position of encoder 27

(™ Master position is the modulo position of encoder 3%

(* Wlaster position iz the modulo position of the Mxvitual encoder *)
(* Waster position is the linear position of the WX virtual encoder®)
(* Wlaster position is the SBus receive ohjekt POO1T *)

(* Waster position is the SBus receive ohjekt POO2 )

64378axx
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MC_CAM_POINT_MX

TYFPE MC_CAM_POIMT_hx
STRUCT

b CDIMT,

by CDIMT,
EMD_STRUCT
EMD_TYFE

MC_CAM_REACTION_LAGERROR_MX

TYPE MC_CAM_REACTION_LAGERROR_M:

{

=_CAM_MNO_RESPOMSE =0,

W=_CAM_DISPLAY_OMLY =1,
=_CAM_STOP_APPL_LIMIT_AUTORESET_MCO_HISTORY:=21,
M_CAM_STOP_APPL_LIMIT_AUTORESET=1T,

M _CAM_STOP_APPL_LIMIT_WAITING_MNO_HISTORY:=13,
M_CAM_STOP_APPL_LIMIT _WAITING=3,
M_CAM_STOP_APPL_LIMIT_LOCKED:=4,

M_CAM_IMMEDIATE_STOP_AUTORESET_MNO_HISTORY =22,
W_CAM_IMMEDIATE_STOP_AUTORESET=18,
W_CAM_IMMEDIATE_STOP _WAITING _NO_HISTORY =14,

W CAM_IMMEDIATE_STOP _WAITIMNG =6,
W_CAM_IMMEDIATE_STOP_LOCKED=3,

M _CAM_STOP_SYSTEM_LIMIT_AUTORESET_MO_HISTORY =23,
M _CAM_STOP_SYSTEM_LIMIT_AUTORESET=149,
M_CAM_STOP_SYSTEM_LIMIT_WAITING_MO_HISTORY:=14,

M _CAM_STOP_SYSTEM_LIMIT_WAITING=10,

M _CAM_STOP_SYSTEM_LIMIT_LOCKED:=11,

W CAM_INHIBIT_AUTORESET_MO_HISTORY =24,
M CAM_INHIBIT_AUTORESET:=20,

W CAM_INHIBIT _WAITING _NO_HISTORY =18,

W CAM_INHIBIT _WAITING =5,

M CAM_INHIBIT_LOCKED =2,
Mx_CAM_INHIBIT_LOCKED _OVERIDE =25,

M_CAM_SYSTEM_INTERMAL_WAITING:=12,
M_CAM_STOP _WAITING=T,
Mx_CAM_STOP_LOCKED =4,
Mx_CAM_DISPLAY _ERRORHISTORY =26

)

END_TYFPE

Manual — MPLCTec.._MX Libraries
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MC_CAM_RtoR_MX

TYPE MC_CAM_RtoR_Mx:

STRUCT
Foint: ARRANT1..50] OF MC_CAM_Point_hix;
EMD_STRUCT
EMD_TYFE
64381axx
MC_CAM_STATE_MX
TYPE MC_CAM_STATE_Mx :
(
MY _CAM_OUTCAM =0, (*Synchronous state - Axis is out caming *)
WX _CAM_INCAM =1, (* Synchronous state s is in caming *)
MY _CAM_INCAM_ADJUST =2, (*Synchronous state : Axis is in caming *)
WM _CAM_INCAM_OFFSET =3, (* Synchronous state : Offset move while in cam direct *)
M¥_CAM_INCAM_ADJUST_OFFSET =4, (* Synchronous state : Offset move while in cam adjust®)
MY _CAM_MOVE_TO_MASTER =5, [(* Synchronous state : Axis is moving to Master after inhibit or safety stop init DX/ DV *)
Mx_CAM_MOTLINKED =6 (*Synchronous state : Axis notlinked *)
L
END_TYPE
64382bxx
MC_CAM_TABLENUMBER_MX
TVPE MC_CAM_TABLEMUMBER_M :
[ CAM AT M =0, Curve Wait Startpoint 5 Lenght 5%
CAM_T M =1, CamFLow 1 Curve 1 Startpoint 10 Lenght 512%
CAM_ 2 M =2, FCamFLow 1 Curve 2 Startpoint 522 Lenoght 512%)
CAM 3 M =3, CamFLow 1 Curve 3 Startpoint 1034 Lenght 512%)
CAM_4 b =4, CamFLow 1 Curve 4 Startpoint 1546 Lenoght 512%)
CAM_A M =A, CamFLow 1 Curve & Startpoint 2058 Lenoght 512%)
CAM_B M =B, CamFLow 1 Curve B Startpoint 2870 Lenght 512%)
CAM_T M =T, CamFLow 1 Curve T Startpoint 3082 Lenoght 512%)
CAM_B M =8, CamFLow 1 Curve 8 Startpoint 3594 Lenght 512%)
CAM_S b =9, CamFLow 1 Curve 8 Startpoint 4106 Lenoght 512%)
CAM 10 =10, CamFLow 1 Curve 10 Startpoint 2058 Lenght 512%
CAM_GEAR_MX =11 FCurve GEAR Startpoint 0 Lenght 5%)
5
EMD_TYPE
64383axx
MC_CAM_TRANSTYP_MX
TVPE MC_CAM_TRAMSTYP_h:
M_CAM_TRAMSPOLYMOMIMALI =T,  CTransition with Ploynom 3058 Ya Ve Ve
M_CAM_TRAMSFOLYMOMIMALZ =2,  CTransition with Ploynorm 5 5% Wa A8 e Ve A7)
b _ AR _LPGE=3, CTransition with LPG2 T Amax™)
Mx_CAM_LPGT=4 CTransition with LPGT FAmax WmaxP Mimaxh™
5
EMD_TYPE
64384axx
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3.4.3 Extended configuration
The technology functions of MOVIAXIS® offer numerous setting options, filters and com-
pensation functions that are not required for most standard applications. To keep the
modules simple while providing an option for access, these parameters are integrated
in the "MC_CAM_EXTENDED_CONFIG_MX" input structure.

This structure is used both by the "MC_LinkTecCam_MX" module and by
"MC_SetCamConfig_MX".

3.4.4 ExtConfig of MC_LinkTecCam_MX

UseTecEditorConfig
The structure variable Use TecEditorConfig allows for an extended configuration with the
TecEditor using the library modules in parallel to the CAM configuration.

The touch probe function can be set here, for example, or another curve block for su-
perimposition can be configured.

TIPS
° Procedure
1 » Since DDB ranges might shift, the IEC program should first be stopped with reset
(cold) to avoid fault messages.

+ The "MOVI-PLCDefaultprojekt..... TecFunction" TecEditor project must be used as
a basis. Now you can modify or extend this project accordingly. It is essential not to
deactivate TecFunctions that are activated in the basic project.

» Download modified TecEditor project.

* Once the variable UseTecEditorConfig = TRUE has been set, the program can be
started.

TecFunctionUserUnitSlave

The variable is initialized to TRUE and mans that all system variables are regarded as
user unit.

FALSE means that the system units are used (parameter 20300.1).

TecFunctionCamExpant
Default setting = FALSE. Usually, due to the automatic scaling of the slave positions it
is not possible to expand a curve in the numerator/denominator scaling, but to compress
it. However, if you intentionally keep the curve smaller via the "maximum shift factor" pa-
rameter, you can also expand the curve by setting the "TecFunctionCamExpant" bit.
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TecFunctionTransition
Default setting = MX_CAM_LPG1. The transition functions that can follow a mathemat-
ical curve are calculated with the linear profile generator 1. That means that you can
specify a maximum velocity and a maximum acceleration. This function can be switched
accordingly, see "MC_CAM_TRANSTYP_MX".

stinitialParameter_MX
Here you can enter MOVIAXIS® parameters in an array that are transferred to the unit
by the "MC_LinkTecCam_MX" module.

3.4.5 ExtConfig with MC_SetCamConfig_MX
The extended configuration of the "SetCamConfig" includes variables that are used to
set additional filters for conditioning the master signal.

For detailed information on the function and effects of these filters, refer to the
MOVIAXIS® documentation "MOVIAXIS® MX Multi-Axis Servo Inverter Technology
Function Electronic Gear Unit".

The filters are deactivated by default. With the virtual encoder of MOVI-PLC®, the
MSignal_InterpolationTime value is set to 5 ms.

3.4.6 PDO configuration
In addition to the configuration made by "MC_ConnectAxis MX" module, the
"MC_LinkTecCam_MX" module also performs some settings at the process data inter-

face.
<8 | INprocess datainterface ] Con\;eyr;:;:)mnhc:];lr;temal g Data processing
ary inputs X10 i rmessage words .
PDOIM 1 System -'
FCBs
¥ Parameter Routing
Ins Quts
T Ll P |20200.m ||9TEI4.1 | -
v I #| 20200 988 | 10120.1 | =
= || 8521 | =
a B #{ |20212.3111694 || s823.1 | =
0 L] #| | 20213 3511698 || Mo quantity |
T LT | | 20213 3611699 ||20204.22 | =
=000 LT #{ | 20213 3701700 | |20202.30 | =
uffer 7 T oonon | |20213.33mu1 ||20202.s? | =
uffer 8 EHHHHIIHIIIIIIII -
uffer 9
uffer 10
uffer 11
uffer12
uffer13
uffer 14
uffer 15
|

64385axx
The IN buffer 5 is set to receive a cyclical object with ID 2 that is assigned to channel 0
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of the IN-PDO mapper. With this identifier, if not configured otherwise, MOVI-PLC®
sends the actual position of the virtual encoder.

When selecting "MX CAM_RECEIVE _PDO_1" as master source in the
"MC_SetCamConfig_ MX" module, this object is set as master value for the Cam func-
tion.

The function modules of the MPLCTecCamMotion_MX library
MC_LinktecCam_MX

LinkTecCarm_m:x

MC_LinkTecCam_hx
—tEnahle Done—
—ExtConfig Errary—
—this o ErrarlDi—

LinkStater—
CamStatei—
ExtDiagi—

64386axx

Description:

The "MC_LinkTecCam_MX" function module is the logical interface between the axis
and the "Cam" technology function. Once the ConnectAxis has established the cyclical
communication to the axis and the activation has been performed, the individual tech-
nology functions of MOVIAXIS® are set-up. Only the technology functions required for
Cam are activated

The PDO interface (IN-PDO 5 for receiving the master position via SBus) is also config-
ured and the communication parameters for SBus synchronization are set.

In cyclical operation, "MC_LinkTecCam_MX" ensures the changeover from mathemati-
cal curves as soon as the axis is in sync (necessary to realize the offset travel option).

Additionally, various status signals are available as outputs.

Important:

The "MC_LinkTecCam_MX" module is absolutely essential for using the cam function-
ality. It must be called cyclically in the program.

If LinkState = NotLinked, none of the function modules of the
"MPLCTecCamMotion_MX" can be executed, a corresponding fault message is issued.

Prerequisite:
MOVI-PLC® advanced in technology version T1 or higher.
ConnectAxis for corresponding axes is integrated in the cyclical program.
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Inputs:

Name Type Meaning

Enable BOOL The module is processed as long as Enable
Ltrue“. Initialization is performed with a rising
edge.

ExtConfig MC_Cam_EXTENDED_CONFIG_MX Extended configuration, see page 126

Axis AXIS_REF Logical address of the axis that is to addressed
by the function blocks.

Outputs:

Name Type Meaning

Done BOOL Initialization successfully completed, connec-
tion with "Cam" technology function estab-
lished.

Error BOOL Fault in module during execution

ErroriD UINT see page 126

LinkState MC_LINKTECSTATE Current status:
GEN_TEC_NOTLINKED
GEN_TEC_NOTINITIALISED
GEN_TEC_INITIALISED

CamState MC_Cam_STATE_MX Current status:
MX_CAM_OUTCAM :=0,
MX_CAM_INCAM:=1
MX_CAM_INCAM_ADJUST:=2,
MX_CAM_INCAM_OFFSET:=3
MX_CAM_INCAM_ADJUST_OFFSET: =4
MX_CAM_MOVE_TO_MASTER: =5
MX_CAM_NOTLINKED:=6

ExtDiag MC_Cam_EXTENDED_DIAG_MX Diagnostics information

CamFlow1ActCurve:UINT;

Active curve number displayed in curve
sequence 1

0 = Cam_Wait_MX curve activated

1 =Cam_1_MX curve activated

2 = Cam_2_MX curve activated

3 = Cam_3_MX curve activated

4 = Cam_4_MX curve activated

5= Cam_5_MX curve activated

6 = Cam_6_MX curve activated

7 = Cam_7_MX curve activated

8 = Cam_8_MX curve activated

9 = Cam_9_MX curve activated

10 = Cam_10_MX curve activated
11 = Cam_1_MX transition activated
12 = Cam_2_MX transition activated
13 = Cam_3_MX transition activated
14 = Cam_4_MX transition activated
15 = Cam_5_MX transition activated
16 = Cam_6_MX transition activated
17 = Cam_7_MX transition activated
18 = Cam_8_MX transition activated
19 = Cam_9_MX transition activated
20 = Cam_10_MKX transition activated

CamFlow2ActCurve:UINT;

Active curve number displayed in curve
sequence 2

0 = Cam_Wait_MX activated

1 = Offset travel transition activated

2 = Cam_Wait_MX activated
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MC_LinktecCam_MX: initialization

Call
MC_LinkTecCam_MX

Enable=True

Check:
technology version,

Process
Log.address valid, only Error —»| canceled with
. . error and

1LinkTecCam per axis

error message

LinkState =
GEN_TEC_NOT
_LINKED
OK
No
Check
PLCopenState >
NotConnected
i.e. connection to axis

OK

LinkState =
GEN_TEC_NOT_INITIALIZED

Tec.function Cam
configured yet?

No

v

Configure Tec.function

A

Configure PDO interface
Activate the Tec.function

A

v

LinkState =
GEN_TEC_INITIALIZED

A

- _ Cyclical program sequence:
LinkState = parameter service for other cam modules
GEN_TEC_NOT_LINKED

establish and display the states

,

Reset after
4+—Yes
Y Error? No

64388aen
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3.5.2 MC_SetCamConfig_MX

SetCamConfio_hs

MC_SetCamCanfig_h
Execute Donel—
Mastertumeratar Busy—
MasterDenominator Errar—
Mastertodulobax ErrarlDp—
Mastertodulabin
MasterSource
RotationDirectionLock
LagErrandind ow
ExtConfig
Ais

64389axx

Description:

This module sets basic parameters of the Cam function and transfers them to the re-
spective address. The set values are adopted and sent with the rising edge on the Ex-
ecute input.

The MasterSource input specifies the source of the master encoder signal. Here, you
can choose between "real" encoders that are connected to the axis or "virtual" master
signals sent via SBus. See section "Data types of the MPLCTecCamMotion_MX library",
page 69 et seq.

The master signal can be scaled with parameters "MasterNumerator" and "MasterDe-
nominator".

Example:

Signal of 65536 Inc per master cycle

» MasterNumerator = 62500

* MasterDenominator = 4096

i.e. one master cycle corresponds to 1000000 user units [mm].
The curves can be expressed using master units in mm.

If the master signal is transferred in modulo format, the ModuloMax/ModuloMin inputs
should be set to the respective limit values of the master signal. This avoids setpoint
jumps when the modulo range overflows. The setting of these values is irrelevant for a
linear master signal.

At the ExtConfig input, a structure can be transferred for setting various filters. This can
be used, for example, to filter a "noisy" master signal. These filters are set to suitable
default values, which means that this input is usually not connected.

Prerequisite:

"MC_LinkTecCam_MX" has the "Cam" technology function set-up.
LinkState must not be GEN_TEC_NOTLINKED.
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Inputs:
Name Type Meaning
Execute BOOL This input starts the task of the module with a rising edge
MasterNumerator DINT Numerator value for scaling the master signal
MasterDenominator UDINT Denominator value for scaling the master signal
ModuloMax DINT Maximum modulo value of master signal
ModuloMin DINT Minimum modulo value of master signal
MasterSource MC_CAM_MASTERSOURCE_MX Source of the master position

MX_CAM_SYSTEMPOS_ENCODERH
MX_CAM_SYSTEMPOS_ENCODER2
MX_CAM_SYSTEMPOS_ENCODER3
MX_CAM_MODULOPOS_ENCODER1
MX_CAM_MODULOPOS_ENCODER2
MX_CAM_MODULOPOS_ENCODER3
MX_CAM_MODULO_VIRTUAL_ENCODER_MX
MX_CAM_LINEAR_VIRTUAL_ENCODER_MX
MX_CAM_RECEIVE_PDO_1MX_CAM_RECEIVE_PDO_2

RotationDirectionLock BYTE Direction of rotation lock 0 = both directions enabled 1 = only
CCW enabled 2 = only CW enabled

LagErrorWindow UDINT Lag error window in [inc]

ExtConfig MC_CAM_EXTENDED_CONFIG_MX Extended configuration:
MSignal_InterpolationTime in [0.5 ms]
MSignal_DelayTime in [us]
AverageFilterTime in [0.5 ms]
CompFilterTime in [0.5 ms]
DeathTimeCorr_On [on / off]

Axis AXIS_REF Logical address of the axis that is to addressed by the function
blocks.

Outputs:

Name Type Meaning

Done BOOL All parameters have been transferred successfully

Busy BOOL Parameters are being transferred

Error BOOL Fault in module during execution

ErroriD UINT see page 126
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3.5.3 MC_PrepareCamin_MX

foMC_PrepareCamin_hx

MC_PrepareCamin_mx

—Execute Donel—
qCaminEwvent Busy—
Qhove_To_Master CommandAhorted—
elacity Errar—
QAcceleration ErrarlDi—
qDeceleration

QRS B

64390axx

Description:

You can use this module to activate the interrupt-controlled startup cycle and to switch
the MovetoMaster function.

The dynamic parameters for the alignment process after a controller inhibit with the
MovetoMaster function are written as well.

Prerequisite:

"MC_LinkTecCam_MX" has the "Cam" technology function set-up.
LinkState must not be GEN_TEC_NOTLINKED.
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Inputs:
Name Type Meaning
Execute BOOL This input starts the task of the module.

CaminEvent

MC_Cam_IN_SOURCE_MX

Possible startup cycle events:
MX_CAM_DIRECT
MX_CAM_INTERRUPT_DIO1_POS_FLAG
MX_CAM_INTERRUPT_DIO1_NEG_FLAG
MX_CAM_INTERRUPT_DIO1

MX_CAM_INTERRUPT_DI08_POS_FLAG
MX_CAM_INTERRUPT_DI08_NEG_FLAG
MX_CAM_INTERRUPT_DI08

MX_CAM_INTERRUPT_C_TRACK_ENC1
MX_CAM_INTERRUPT_C_TRACK_ENC2
MX_CAM_INTERRUPT_C_TRACK_ENC3

Explanation:

DIRECT = direct startup cycle
POS_FLAG= positive edge
NEG_FLAG= negative edge

only the input = both edges

DI01 of MOVIAXISDIO1 = input

DI02 of MOVIAXISDIO2 = input

DI03 of MOVIAXISDIO3 = input

DI04 of MOVIAXISDIO4 = input

DI05 of MOVIAXISDIO5 = input

DI06 of MOVIAXISDIO6 = input

DI07 of MOVIAXISDIO7 = input

DI08 of MOVIAXISDIO8 = input
C_TRACK_ENC1 = C track encoder 1
C_TRACK_ENC2 = C track encoder 2
C_TRACK_ENC3 = C track encoder 3

MovetoMaster . BOOL True: Function switched on for MC_CamInDirekt_MX
False: Function switched on for MC_CamInDirekt_MX

Velocity DINT Velocity [rpm] or user unit scaling

Acceleration . DINT Ramp up time in ms relating to 3000 rpm /or user unit scaling

Deceleration DINT Ramp down time in ms relating to 3000 rpm /or user unit scaling

Axis AXIS_REF Logical address of the axis that is to addressed by the function
blocks.

Outputs:

Name Type Meaning

Done BOOL All parameters have been transferred successfully

Busy BOOL Parameters are being transferred

Command Aborted BOOL Module was aborted by another instance of a PrepareCamin function
module

Error BOOL Fault in module during execution

ErroriD UINT see page 126
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3.5.4 MC_CaminControl_MX

M _CaminControl _hx

MC_CaminControl i
—1Enahle Done
qAutoRestart Busy-
qLockAutoCamin AltaCaminDisabled-
QAxis = Errar-
ErrarlDi-

64395axx

Description:

The "MC_CamInControl_MX" module offers additional control functions for the interrupt-
or counter-controlled startup cycle events.

The AutoRestart input enables repeated startup cycles without repeated preparation us-
ing the "PrepareCamin" function module. Interrupt-/counter-controlled startup cycles
can be inhibited by setting the LockAutoCamin input to 'True'. Startup cycles are also
inhibited after an axis fault (Error stop). In this case, interrupt-/counter-controlled startup
cycles must be activated again with the "PrepareCamin" module.

The AutoCaminDisabled output displays whether startup cycles are disabled.

Important:

Only interrupt-controlled startup cycles can be inhibited, startup cycles using
"MC_CamInDirect_ MX" or "MC_CamlInAdjust_MX" are still possible.

Prerequisite:

"MC_LinkTecCam_MX" has the "Cam" technology function set-up.
LinkState must not be "GEN_TEC_NOTLINKED".
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Inputs:
Name Type Meaning
Enable BOOL The module is processed as long as this input = True.
AutoRestart BOOL True: Automatic repeated startup cycles activated
False: Startup cycles deactivated
LockAutoCamin BOOL True: Startup cycle disabled
False: Startup cycles enabled
Axis AXIS_REF Logical address of the axis that is to addressed by the function
blocks.
Outputs:
Name Type Meaning
Done BOOL Required function set
Busy BOOL Parameters are being transferred
AutoCaminDisabled BOOL Startup cycle disabled
Error BOOL Fault in module during execution
ErrorlD UINT see page 126
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3.5.5 MC_CaminDirect_MX

Description:

M _CaminDirect_x

MC_CaminDirect
Execute InGear—
Az e Active—
Commandihorted—
Error—
ErrorlDi—

64398axx

A rising edge at the execute input causes a direct startup cycle.

The module interrupts "Move" modules that are still active.

Prerequisite:

"MC_LinkTecCam_MX" has the "Cam" technology function set-up.
LinkState must not be "GEN_TEC_NOTLINKED".
CamState = "MX_CAM_OUTCAM".

Inputs:
Name Type Meaning
Execute BOOL This input initiates the direct startup cycle
Axis AXIS_REF Logical address of the axis that is to be addressed by the function block.
Outputs:
Name Type Meaning
InGear BOOL Startup cycle successful, axis is in sync with the master on the cam
Active BOOL Axis is in the startup cycle state
Command Aborted BOOL Function module was interrupted by calling up another Move module
Error BOOL Fault in module during execution
ErroriD UINT see page 126
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3.5.6 MC_CaminAdjust_MX

M C_CaminAdjust_mi

MC_CaminAdjust_ M
—Execute InGear—
—elocity Artive—
—Acceleration CommandAborted—
—Deceleration Error—
—Adjustode ErrarlDp—
—Axis

64400axx

Description:

If the selected adjust mode is MX_CAMINDIRECT, the cam is initialized and switched
to curve operation FCB 16 in the current position in the event of a rising edge at the ex-
ecute input.

If the selected adjust mode is MX_ADJUST, the cam is adjusted to the current curve po-
sition via the selected dynamic parameters and switched to curve operation FCB 16 in
the current position in the event of a rising edge at the execute input. After a controller
inhibit, an emergency off etc., the axis is aligned accordingly.

After a mains failure, the axis has to be moved back to the startup cycle position and
engaged with the MX_CAMINDIRECT adjustmode, as it is no longer synchronized. For
the next startup cycle, you can use the MX_Adjust adjust mode.

The module interrupts "Move" modules that are still active.

Prerequisite:

"MC_LinkTecCam_MX" has the "Cam" technology function set-up.
LinkState must not be "GEN_TEC_NOTLINKED".

CamState = "MX_CAM_OUTCAM".

The axis must be referenced.
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Inputs:
Name Type Meaning
Execute BOOL This input initiates the direct startup cycle
Velocity DINT Velocity [rpm] or user unit scaling
Acceleration DINT Ramp up time in ms relating to 3000 rpm or user unit scaling
Deceleration DINT Ramp down time in ms relating to 3000 rpm or user unit scaling

Adjust mode

MC_CAM_ADJUSTMODE_MX

MX_CAMINDIRECT (0)

Master position of the cam is initialized with 0 (XMASTERPOSZERO)
MX_ADJUST(1)

Current master position of the cam (XMASTERPOSAKT)

Axis AXIS_REF Logical address of the axis that is to addressed by the function
blocks.
Outputs:
Name Type Meaning
InGear BOOL Startup cycle successful, axis is in sync with the master on the cam
Active BOOL Axis is in the startup cycle state
Command Aborted BOOL Function module was interrupted by calling up another Move module
Error BOOL Fault in module during execution
ErrorlD UINT see page 126
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3.5.7 MC_CamOffsetDirect_MX

hCamoOfsetDirect

MC_CamofsetDirect_mix
—Execute Done
—masterCycle Artivel-
—SlaveOffset Commandabonted—
—Axis & Errort

ErrarlDi—

64401axx
Description:

This module adds an offset travel to the active curve depending on the position.

The CamState is switched.

MX_Cam_InCam -> MX_Cam_InCam_Offset

MX_Cam_InCamAdjust -> MX_Cam_InCamAdjust_Offset

After successful offset, the axis switches back to the normal curve operation.

The CamState is reset to the original state.

Prerequisite:

"MC_LinkTecCam_MX" has the "Cam" technology function set-up.
LinkState must not be "GEN_TEC_NOTLINKED".

Axis is in curve operation.

CamState = MX_Cam_InCam or CamState = MX_Cam_InCamAdjust.

Inputs:
Name Type Meaning
Execute BOOL This input activates offset travel
MasterCycle DINT Master distance for the offset travel (delta X)
SlaveOffset DINT Offset distance the slave is to travel in addition to the curve (delta Y)
Axis AXIS_REF Logical address of the axis that is to addressed by the function
blocks.
Outputs:
Name Type Meaning
Done BOOL Offset was processed, axis is synchronous again
Active BOOL Offset processing ongoing.
Command Aborted BOOL Function module was interrupted by calling up another Move module
Error BOOL Fault in module during execution
ErroriD UINT see page 126
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3.5.8 MC_CamTableSelect_MX

Description

fhamTableSelect

Execute
Tahble
Axis =

MC_CamTableSelect

Done—
Busy—
Errar—

ErrarlD—

64415axx

Use this module to select a curve. If another curve is activated, the switchover is per-
formed at the end of the active curve.

Prerequisite:

"MC_LinkTecCam_MX" has the "Cam" technology function set-up.
LinkState must not be "GEN_TEC_NOTLINKED".

Inputs:

Name Type Meaning

Execute BOOL This input activates offset travel

Table MC_CAM_TABLENUMBER_MX Cam selection
Cam_Wait_MX (0), Wait curve selected
CAM_1_MX (1), Curve 1 selected
CAM_2_MX (2), Curve 2 selected
CAM_3_MX (3), Curve 3 selected
CAM_4_MX (4), Curve 4 selected
CAM_5_MX (5), Curve 5 selected
CAM_6_MX (6), Curve 6 selected
CAM_7_MX (7), Curve 7 selected
CAM_8_MX (8), Curve 8 selected
CAM_9_MX (9), Curve 9 selected
CAM_10_MX (10), Curve 10 selected

Axis AXIS_REF Logical address of the axis that is to addressed
by the function blocks.

Outputs:

Name Type Meaning

Done BOOL Curve selected

Busy BOOL Block is being processed.

Error BOOL Fault in module during execution

ErrorlD DWORD see page 126
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3.5.9 MC_CamTableSelectTrans_MX

Description:

Mz _CamTahbleSelectTrans

Execute
Tahle

Axis 1=

Mz _CamTableSelectTrans_hx

Transitionmaster
Slavenffsetadd

Done—
Busy—
Error—

ErrorD—

64416axx

Use this module to select a curve with a connected transition.

If another curve is activated, the switchover is performed at the end of the active curve.
The Transition master input can be used to specify the master distance (delta X), and
the Yslaveoffsetadd input is used to specify the slave distance. The movement is per-
formed with the LPG1. A switchover is possible with the extended configuration, see Ex-
tendedCamConfig input.

TecFunctionTransition - data type "MC_CAM_TRANSTYP_MX".
The dynamic parameters can be edited with the "MC_SetCamTransition Dynamics_MX"

module.

Prerequisite:

"MC_LinkTecCam_MX" has the "Cam" technology function set-up.
LinkState must not be "GEN_TEC_NOTLINKED".

Inputs:
Name Type Meaning
Execute BOOL This input activates offset travel
Table MC_CAM_TABLENUMBER_MX | Cam selection

Cam_Wait_MX (0), Wait curve selected

CAM_1_MX (1), Curve 1 selected
CAM_2_MX (2), Curve 2 selected
CAM_3_MX (3), Curve 3 selected
CAM_4_MX (4), Curve 4 selected
CAM_5_MX (5), Curve 5 selected
CAM_6_MX (6), Curve 6 selected
CAM_7_MX (7), Curve 7 selected
CAM_8_MX (8), Curve 8 selected

CAM_9_MX (9), Curve 9 selected
CAM_10_MX (10), Curve 10 selected

Manual — MPLCTec.._MX Libraries

Transition master DINT Master distance of the transition function
YSlaveoffsetadd DINT Slave distance of the transition function
Axis AXIS_REF Logical address of the axis that is to addressed

by the function blocks.
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Outputs:
Name Type Meaning
Done BOOL Curve selected
Busy BOOL Block is being processed.
Error BOOL Fault in module during execution
ErrorlD DWORD see page 126
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3.5.10 MC_CamTableScale_MX

Description:

fhC_CamTahleScale_hx

MC_CamTableScale_wk
Execute Donel
Tahle Busyr-
mMumerator Errork
Denaminator ErrarlDf-
Axis &

C 20,
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You can use this module to compress a curve, i.e. denominator > numerator.

If you want to expand a curve, you can set the ExtendedCamConfig. TecFunction-
CamExpant bit in the extended configuration to TRUE. This allows you to expand the

curve.

However, using this function requires the SlaveShiftFactor to be limited or the curves to
be specified accordingly.

Recommendation: Do only compress curves.

Prerequisite:
"MC_LinkTecCam_MX" has the "Cam" technology function set-up.

LinkState must not be "GEN_TEC_NOTLINKED".
The selected curve must not be activated.

Inputs:

Name Type Meaning

Execute BOOL This input activates offset travel

Table MC_CAM_TABLENUMBER | Cam selection

_MX Cam_Wait_MX (0), Wait curve selected

CAM_1_MX (1), Curve 1 selected
CAM_2_MX (2), Curve 2 selected
CAM_3_MX (3), Curve 3 selected
CAM_4_MX (4), Curve 4 selected
CAM_5_MX (5), Curve 5 selected
CAM_6_MX (6), Curve 6 selected
CAM_7_MX (7), Curve 7 selected
CAM_8_MX (8), Curve 8 selected
CAM_9_MX (9), Curve 9 selected
CAM_10_MX (10), Curve 10 selected

Numerator DINT Numerator value for scaling the curve

Denominator UDINT Denominator value for scaling the curve

Axis AXIS_REF Logical address of the axis that is to addressed
by the function blocks.

Outputs:

Name Type Meaning

Done BOOL Parameters written

Busy BOOL Block is being processed.

Error BOOL Fault in module during execution

ErrorlD DWORD see page 126
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3.5.11 MC_CamCurveFlowSelect_MX

fMC_CamCuneFlowSelect M

MC_CamcureFlowSelect s
—HExecute Done—
HMumber_of_segments Busy—
HCurveF o Error—
HAxis = ErrarlDi—

64423axx
Description:

You can use this module to parameterize a curve sequence with up to 10 curves. Each
curve can be followed by a transition.

The CurveFlow1 input determines the sequence.

The parameters are transferred in an array. This array can be transferred with an initial-
ization module.

Example:
FUNCTION_BLOCK InitCamFlow
VAR_INPUT
Execute:BOOL; (* select the curve flo™)
default: BOOL;(*select all curve standalone®)
END_VAR
VAR_OUTPUT
numberofsegments:UINT;
CurveFlow1:MC_CAM_CURVE_FLOW_MX;
END_VAR

EXE:=Execute AND NOT bREdgeexecute;

bREdgeexecute:=Execute;

IF EXE THEN
numberofsegments:=10;
(*curve segment 1 first curve®)
CurveFlow1.Camsegment[1].Curvenumber :=1;
CurveFlow1.Camsegment[1].Nextcurve :=2;
CurveFlow1.Camsegment[1].Transitionmaster :=5000;
CurveFlow1.Camsegment[1].YSlaveoffsetadd :=5000;
(*curve segment 2 *)
CurveFlow1.Camsegment[2].Curvenumber :=2;
CurveFlow1.Camsegment[2].Nextcurve :=3;
CurveFlow1.Camsegment[2]. Transitionmaster :=0;
CurveFlow1.Camsegment[2].YSlaveoffsetadd :=0;
(*curve segment 3 *)
CurveFlow1.Camsegment[3].Curvenumber :=3;
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CurveFlow1.Camsegment[3].Nextcurve :=4;
CurveFlow1.Camsegment[3].Transitionmaster :=10000;
CurveFlow1.Camsegment[3].YSlaveoffsetadd :=5000;
(*curve segment 4 *)
CurveFlow1.Camsegment[4].Curvenumber :=4;
CurveFlow1.Camsegment[4].Nextcurve :=5;
CurveFlow1.Camsegment[4]. Transitionmaster :=10000;
CurveFlow1.Camsegment[4].YSlaveoffsetadd :=5000;
(*curve segment 5 )
CurveFlow1.Camsegment[5].Curvenumber :=5;
CurveFlow1.Camsegment[5].Nextcurve :=6;
CurveFlow1.Camsegment[5].Transitionmaster :=10000;
CurveFlow1.Camsegment[5].YSlaveoffsetadd :=5000;
(*curve segment 6 *)
CurveFlow1.Camsegment[6].Curvenumber :=6;
CurveFlow1.Camsegment[6].Nextcurve :=7;
CurveFlow1.Camsegment[6]. Transitionmaster :=10000;
CurveFlow1.Camsegment[6].Y Slaveoffsetadd :=5000;
(*curve segment 7 *)
CurveFlow1.Camsegment[7].Curvenumber :=7;
CurveFlow1.Camsegment[7].Nextcurve :=8;
CurveFlow1.Camsegment[7].Transitionmaster :=10000;
CurveFlow1.Camsegment[7].YSlaveoffsetadd :=5000;
(*curve segment 8 *)
CurveFlow1.Camsegment[8].Curvenumber :=8;
CurveFlow1.Camsegment[8].Nextcurve :=9;
CurveFlow1.Camsegment[8].Transitionmaster :=10000;
CurveFlow1.Camsegment[8].Y Slaveoffsetadd :=5000;
(*curve segment 9 *)
CurveFlow1.Camsegment[9].Curvenumber :=9;
CurveFlow1.Camsegment[9].Nextcurve :=10;
CurveFlow1.Camsegment[9].Transitionmaster :=10000;
CurveFlow1.Camsegment[9].Y Slaveoffsetadd :=5000;
(*curve segment 10 last curve *)
CurveFlow1.Camsegment[10].Curvenumber :=10;
CurveFlow1.Camsegment[10].Nextcurve :=1;
CurveFlow1.Camsegment[10].Transitionmaster :=10000;
CurveFlow1.Camsegment[10].YSlaveoffsetadd :=5000;
END_IF
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See data type "MC_CAM_CURVE_FLOW_MX" and
"MC_CAM_CFLOW_MX"

The following values are specified for each segment:

» the curve number

» the next curve number

+ the master distance of the transition

+ the slave distance of the transition to be travelled

If 0 is entered for Transitionmaster and Yslaveoffsetadd, there is no transition added au-
tomatically.

The Transition master input can be used to specify the master distance (delta X), and
the Yslaveoffsetadd input is used to specify the slave distance. The movement is per-
formed with the LPG1.

A switchover is possible with the extended configuration, see input ExtendedCamCon-
fig. TecFunktionTransition Datatype "MC_CAM_TRANSTYP_MX".

The dynamic parameters can be edited with the "MC_SetCamTransition Dynamics_MX"
module.

Prerequisite:
"MC_LinkTecCam_MX" has the "Cam" technology function set-up.
LinkState must not be "GEN_TEC_NOTLINKED".

Inputs:
Name Type Meaning
Execute BOOL This input activates offset travel
Number_of_segments | UINT Number of curves that are interlinked
CurveFlow1 MC_CAM_CURVE_FLOW_MX | Curve sequence selection

(Camsegment: ARRAY[1..10]
OF MC_CAM_CFLOW_MX;) Camsegment[1].Curvenumber, curve number-
Camsegment[1].Nextcurve, next curve number
Camsegment[1].Transitionmaster , master dis-
tance of the tr.
Camsegment[1].YSlaveoffsetadd , slave dis-
tance of the tr

Camsegment[10].Curvenumber
Camsegment[10].Nextcurve
Camsegment[10].Transitionmaster
Camsegment[10].Y Slaveoffsetadd

Axis AXIS_REF Logical address of the axis that is to addressed

by the function blocks.

Outputs:
Name Type Meaning
Done BOOL Parameters written
Busy BOOL Block is being processed.
Error BOOL Fault in module during execution
ErrorlD DWORD see page 126
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3.5.12 MC_SetCamTransitionDynamics_MX

mMC_CamTransition'el_hx

Execute
Tahle
maxACC
posvel
negywel
s

M _SetCamTransitionDynarmics_hlx

Daone
Buszy
Errar—

ErrarlD

Description:

64427axx

You can use this block to edit the dynamic parameters of a transition. The transitions are
assigned curves 1 10, this is why they are selected via this reference.

See ExtDiag of "MC_LinkTecCam_MX".

Prerequisite:

"MC_LinkTecCam_MX" has the "Cam" technology function set-up.
LinkState must not be "GEN_TEC_NOTLINKED".

Inputs:
Name Type Meaning
Execute BOOL This input activates offset travel
Table MC_CAM_TABLENUMBER_MX | Curve selection
Cam_Wait_MX (0), wait curves selected
CAM_1_MX (1), curve 1 selected
CAM_2_MX (2), curve 2 selected
CAM_3_MX (3), curve 3 selected
CAM_4_MX (4), curve 4 selected
CAM_5_MX (5), curve 5 selected
CAM_6_MX (6), curve 6 selected
CAM_7_MX (7), curve 7 selected
CAM_8_MX (8), curve 8 selected
CAM_9_MX (9), curve 9 selected
CAM_10_MX (10), curve 10 selected
maxACC REAL maximum acceleration/deceleration for LPG1/LPG2
Default = 0.000 000 001
posVel REAL maximum negative velocity for LPG1Default = 1.0
negVel REAL maximum negative velocity for LPG1Default = 1.0
Axis AXIS_REF Logical address of the axis that is to be addressed by the
function block.
Outputs:
Name Type Meaning
Done BOOL Parameters written
Busy BOOL Block is being processed.
Error BOOL Fault in module during execution
ErrorlD DWORD see page 126
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3.5.13 MC_CamMasterPosSHL_MX

M C_CamiasterPosSHL_x

mMC_CamasterPosSHL_hx
HExecute Done—
MFPosSHL Busy—
HAxis = Errar—
ErrorlD—

64429axx
Description:

Use this block to scale up the master position in order to gain a better resolution. Thus
the axis can interpolate better, i.e. the curve operation becomes smoother.

The master cycle lengths of the curves are also scaled up automatically by factor
2MPOosSHL The factor is automatically limited regarding the largest master cycle of the
curves. Display of the internal variables SEWTecCamMotoion [Axis number].ExtDi-
ag.MasterCycle.

Prerequisite:
"MC_LinkTecCam_MX" has the "Cam" technology function set-up.
LinkState must not be "GEN_TEC_NOTLINKED".

Inputs:
Name Type Meaning
Execute BOOL This input activates the parameter changes
MPosSHL UINT The master position is shifted to the left by the value i.e. MPosSHL =
10 master position x 210 = master position x 1024
Axis AXIS_REF Logical address of the axis that is to addressed by the function
blocks.
Outputs:
Name Type Meaning
Done BOOL Parameters written
Busy BOOL Block is being processed.
Error BOOL Fault in module during execution
ErrorlD DWORD see page 126
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3.5.14 MC_SetMasterCycle_MX
Description:

You can use this block to change the master cycle.
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If the selected curve is active, it is completed with the old master cycle, the new master
cycle is active with the next run. The master cycle is automatically scaled up by the Mas-

terShiftFactor.

Prerequisite:

"MC_LinkTecCam_MX" has the "Cam" technology function set-up.
LinkState must not be "GEN_TEC_NOTLINKED".

Inputs:

Name Type Meaning

Execute BOOL This input activates the parameter changes

Table MC_CAM_TABLENUMBER_MX | Cam selectionCam_Wait_MX (0), Wait curve
selectedCAM_1_MX (1), Curve 1
selectedCAM_2_MX (2), Curve 2
selectedCAM_3_MX (3), Curve 3
selectedCAM_4_MX (4), Curve 4
selectedCAM_5_MX (5), Curve 5
selectedCAM_6_MX (6), Curve 6
selectedCAM_7_MX (7), Curve 7
selectedCAM_8_MX (8), Curve 8
selectedCAM_9_MX (9), Curve 9
selectedCAM_10_MX (10), Curve 10 selected

Mastercycle DINT New master cycle of the selected curve

Axis AXIS_REF Logical address of the axis that is to addressed by
the function blocks.

Outputs:

Name Type Meaning

Done BOOL Parameters written

Busy BOOL Block is being processed.

Error BOOL Fault in module during execution

ErrorID DWORD see page 126
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3.5.15 MC_CamCalcRtoR_MX

M _CamCalcRtoR_mx

MC_CamCalcRtoR_M
—Execute Donei—
—Mumber_of_Paints Busyi—
i Error—
-2 ErrarlDi—
—43 Diadi—
—13
—d
—$r'd
—H5
—£1'a
—B
—Y6
—Functionka
—Tahle
—his

64430axx

Description:

Calculation of curves based on 2 6 coordinate points. The curve always begins at 0/ 0
(X1/Y1).

The calculation is always performed section-by-section.

The master cycle corresponds to the biggest master position e.g. points = 5 — mas-
ter cycle = X5.

In order to gain a better resolution, the master cycle is scaled up according to the
master shift factor, e.g. master cycle = 10000 — master shift factor = 6. 10000 x26 =
64000 is written in MOVIAXIS®. The master shift factor can be adjusted with the
"MC_CamMasterPosSHL_MX" block.

Position scaling is adjusted according to the highest y-value. The slave coordinates
(Y2-Y6) are multiplied by factor 2Shift factor  Eyample: Y4 = 4096, shift factor = 5 —
Y4_intern = 4096 x25 = 131072. The shift factor is entered in the CamFlow1 of the
respective curve. The slave shift factor can be limited with the ExtCon-
fig.Calc_SlaveShift_max variable, (initial value:10).

The minimum and maximum velocity in the curve is output.
The minimum and maximum acceleration is output.

The curve is loaded according to the table selected in MOVIAXIS®. The block has an
internal array of 512 control points in accordance with the MOVIDRIVE® configura-
tion.
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Inputs:
Name Type Meaning
Execute BOOL This input starts the task of the block.
Number_of_Points UINT Number of coordinate control points
X2 DINT 2. control point - master position
Y2 DINT 2. control point - slave position
X3 DINT 3. control point - master position
Y3 DINT 3. control point - slave position
X4 DINT 4. control point - master position
Y4 DINT 4. control point - slave position
X5 DINT 5. control point - master position
Y5 DINT 5. control point - slave position
X6 DINT 6. control point - master position
Y6 DINT 6. control point - slave position
FunctionNo MC_CAM_CALC_FUNCTIONNO ' 0 = Straight line1 = 5th order polynomial2 =
_MX Sine3 = 3rd order polynomial4 = Sinoids from
Bestehorn5 = Modified acceleration trapezoid
Table MC_CAM_TABLENUMBER_MX | Curve selection 1-10
CAM_1_MX
CAM_2_MX
CAM_3_MX
CAM_4_MX
CAM_5_MX
CAM_6_MX
CAM_7_MX
CAM_8_MX
CAM_9_MX
CAM_10_MX
Axis AXIS_REF This input specifies the motor axis on which
the actions of the function module are to be
executed.
Outputs:
Name Type Meaning
Done BOOL Calculation, curve and parameter download finished
Busy BOOL Processing of the block not completed yet.
Error BOOL Fault in module during execution
ErrorID UDINT see page 126
DIAG Vmax DINT maximum "velocity" V(i)=Y (i+1)-Y(i) within the cam.
Vmin DINT minimum "velocity" V(i)=Y (i+1)-Y(i) within the cam.
AbsVmax DINT maximum value of the "velocity" V(i)=Y (i+1)-Y(i) Y(i)
within the cam.
Amax DINT maximum "acceleration" A(i) = V(i)-V(i-1) within the
cam.
Amin DINT minimum "acceleration" A(i) = V(i)-V(i -1) within the
cam.
AbsAmax DINT maximum "acceleration" value A(i) = V(i)-V(i-1) within
the cam.
Mastercycle DINT Master cycle
Shift factor DINT Slave scaling x 2"
State BYTE Processing status
MasterShiftTab DINT not used
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Functional principles of the block::
The block calculates a curve based on the coordinates (X = Master / Y = Slave).

The curve is made up of a number of sequences. The transitions of the sequences are
section-by-section. The sequences are calculated via the "CAM" block. For calculation
and download purposes the module requires several program cycles (library
11_System\MPLCTechFct_Cam.lib).

The table points are stored in an array. Then the minimum and the maximum velocity
and acceleration is determined via the "CamAnalyser" module.

You can use parameter "MC_WriteParameter_ MX" to write the 512 control points into
the MOVIAXIS®. With a cycle time of 3 ms, the block requires about 3.5 s. If everything
was successful, the Done Bit is set to TRUE.

Internally used blocks:
11_System\MPLCTechFct_Cam.lib

[;"'Efi Cam

*-/Z] Cam [FE]

= = | Camtnalyzer

...... Caménalyzer [FB)

64431axx

Please note:

* The user must make sure that the curve to be calculated is not selected or that the
drive is in standstill.

* You can use one of the following blocks to activate the corresponding curve table in
the MX: "MC_CamTableSelect MX", "MC_CamTableSelectTrans_MX",
"MC_CamCurveFlowSelect MX".

+ Use the cam editor to download the table from the MOVIAXIS®.
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Sample curve Number_of Points = 5.

Module call:

M C_CamCalcRtoR_mx

hralcRtR—
A
1E384
16384
A2T7EEH
A2TEEH
49152
49152
BA536
Ba536

1_
Cam_4 -
Connectfxis Axis—

MC_CamcalcRioR_mx
Execute
mHumber_of_Points
w2
2
.
v
wd
rd
b
Vi
Eda]
N5
Functiontlo
Tahle
Ais

Donep——
Busy—
Errar—

ErrarlDi—
Diag—

Curve that results from control

16384 [ —

point table:

64432axx

Sequence of motion:

50
64433axx

The drive moves one revolution before the stop position at Y2 (Vm moves from X1-X2).

The drive moves one revolution before stop position at Y3 (Vm moves from X2—X3). The
drive moves one revolution before stop position at Y4 (Vm moves from X3-X4).

The drive moves one revolution before the stop position at Y5 (Vm moves from X4-X5).

The curve begins again at X1.
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Sample curve Points = 6.

Module call and curve that results from control point table:

foMC_CamCalcRtoR_MX

MC_CamCalcRtoR_MX

bralcRiR-

fi

2000+

D—

4000+
100004
f000
100004
8000

=

100004

D_

14
Cam_3_Mx-
ConnectAxis Axis-

Execute
Mumber_of_Points

FunctionMo
Table
AKis

Daone
Busy
Error

ErrorD
Diag

X1

Y1

Sequence of motion:

The drive stands in section 1 (virtual master moves from X1-X2)

X5/Y5

The drive moves forward by one revolution (Vm moves from X2—X3)

The drive stands in section 3 (position Y3 = Y4/Vm moves from X3-X4)

The drive moves backward by one revolution. (Vm moves from X4—X5)

1000
Mz cycle finc]
X6

64435axx

The drive stands in section 5 (Y6 = Y1/Vm moves from X5-X6)
The curve begins again at X1/Y1.
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Sample curve Points = 4
Module call:

M C_CamCalcRtoR_hx4
MZ_CamCaleRtoR_h:
hralcRtR4 {I}{ecute Daneb—

4-Mumber_of_Faints Busyl—
1000%2 Error—
072 ErrorlDi—
BO00—+3 Ciag—
100003
100004
100004
—{=5
-5
—{=E
—{¥6
T—Functionto
Cam_E_hx—Table
fConnecttuls Axis—Axis &

10000 | —

/ X31Y3 X41Y4

10000
X1 (Y1 X21Y2

i B o

Sektions E ditor

Nr | Tvp | Modus [®1 |1 |1 |41 |®2 |'re Ve |az2
1 Definitio  interpoliert G’“ 1] 1] 1] 0 10000 10000 0 1]

64435axx
The drive stands in section 1 (virtual master moves from X1-X2)

The drive moves forward by one revolution (Vm moves from X2—-X3)

The drive stands in section 3 (position Y3 = Y4/ Vm moves from X3—X4)

The curve begins again at X1.
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3.5.16 MC_CamCalcRtoR50_MX

M C_CamCalcRtoR50_M

MC_CamCalcRioRa0_hx
—Execute Donel
—Mumber_of_Points Busy
—{RtoR Error
—HDffzet ErrorlDi-
| Offset Dian
—Functionto
—Tahle
—Axis

644336axx

Description:

You can use this block to parameterize a curve with up to 50 stop points. Each curve
can be followed by a transition.

You can use the RtoR input to transfer the coordinates (X/Y) in an array. This array can
be transferred with an initialization module.

The X values are master values, the Y values are slave values.

Example:

FUNCTION_BLOCK InitRtR50

VAR_INPUT

END_VAR

VAR_OUTPUT

END_VAR

VAR
bDone: BOOL;

END_VAR

IF NOT bDone THEN
gRtoR.Point[1].X:= 2048;
gRtoR.Point[1].Y := 0 x 4096;

gRtoR.Point[2].X:=2 x 2048;

gRtoR.Point[2].Y := 1 x 4096;
gRtoR.Point[3].X := 3 x 2048;
gRtoR.Point[3].Y := 1 x 4096;
gRtoR.Point[4].X := 4 x 2048;
gRtoR.Point[4].Y := 2 x 4096;
gRtoR.Point[5].X := 5 x 2048;
gRtoR.Point[5].Y := 2 x 4096;
gRtoR.Point[6].X := 6 x 2048;
gRtoR.Point[6].Y := 3 x 4096;
gRtoR.Point[7].X := 7 x 2048;
gRtoR.Point[7].Y := 3 x 4096;
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gRtoR.Point[8].X:= 8 x 2048;
gRtoR.Point[8].Y := 4 x 4096;
gRtoR.Point[9].X := 9 x 2048;
gRtoR.Point[9].Y := 4 x 4096;
gRtoR.Point[10].X := 10 x 2048;
gRtoR.Point[10].Y := 5 x 4096;
gRtoR.Point[11].X := 11 x 2048;
gRtoR.Point[11].Y := 5 x 4096;
gRtoR.Point[12].X := 12 x 2048;
gRtoR.Point[12].Y := 6 x 4096;
gRtoR.Point[13].X := 13 x 2048;
gRtoR.Point[13].Y := 6 x 4096;
gRtoR.Point[14].X := 14 x 2048;
gRtoR.Point[14].Y := 7 x 4096;
gRtoR.Point[15].X := 15 x 2048;
gRtoR.Point[15].Y := 7 x 4096;
gRtoR.Point[16].X := 16 x 2048;
gRtoR.Point[16].Y := 8 x 4096;
gRtoR.Point[17].X := 17 x 2048;
gRtoR.Point[17].Y := 8 x 4096;
gRtoR.Point[18].X := 18 x 2048;
gRtoR.Point[18].Y := 9 x 4096;
gRtoR.Point[19].X := 19 x 2048;
gRtoR.Point[19].Y :=9 x 4096;
gRtoR.Point[20].X := 20 x 2048;
gRtoR.Point[20].Y := 10 x 4096;
gRtoR.Point[21].X := 21 x 2048;
gRtoR.Point[21].Y := 10 x 4096;
gRtoR.Point[22].X := 22 x 2048;
gRtoR.Point[22].Y := 11 x 4096;
gRtoR.Point[23].X := 23 x 2048;
gRtoR.Point[23].Y := 11 x 4096;
gRtoR.Point[24].X:= 24 x 2048;
gRtoR.Point[24].Y := 12 x 4096;
gRtoR.Point[25].X := 25 x 2048;
gRtoR.Point[25].Y := 12 x 4096;
gRtoR.Point[26].X := 26 x 2048;
gRtoR.Point[26].Y := 13 x 4096;
gRtoR.Point[27].X := 27 x 2048;
gRtoR.Point[27].Y := 13 x 4096;
gRtoR.Point[28].X := 28 x 2048;
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gRtoR.Point[28].Y := 14 x 4096;
gRtoR.Point[29].X := 29 x 2048;
gRtoR.Point[29].Y := 14 x 4096;
gRtoR.Point[30].X := 30 x 2048;
gRtoR.Point[30].Y := 15 x 4096;
gRtoR.Point[31].X := 31 x 2048;
gRtoR.Point[31].Y := 15 x 4096;
gRtoR.Point[32].X := 32 x 2048;
gRtoR.Point[32].Y := 16 x 4096;

bDone := TRUE;
END_IF
fhMC_CamcalcRtoRE0_Mx
MZ_CamCalcRtoR50_M:
healcs0{Execute Conepl—
J2qMumber_of_Foints Busy—
RinF—RtofR Error—
niasteroffs et=0 {05t ErrorlDi—
hSlaveoffset=0{vOffset Diag—
functionto=h=_CAk_SIMNUSHFunctionha
tablea0=CAM_1_MxTahle
Wx_Main_FLIP. Connectfuis Axis—<Ads -

Slavezpklus [inc]

L -

B3536 -

|
a £EEAE
[Masterzyklus [inc] |

2X

[ [Typ |Modus K1Yl Wl AT ¥z Y2 W2 [az ]
1 Definttio  interpoliert ﬁr‘ﬂ 1] 1] 0 E5h3E  EBE3E 030203 O

64437axx
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Inputs:
Name Type Meaning
Execute BOOL This input starts the task of the module.
Number_of_Points UINT Number of coordinate control points
RtoR MC_Cam_RtoR_MX(Poi | The coordinates (X/Y) are transferred in an array. The
nt: ARRAY[1..50] OF X value is for the master and the Y value for the slave.
MC_CAM_Point_MX))
(X: DINT masterpoints Y:
DINT slavepoints)
XOffset DINT Cam shifted towards master
YOffset DINT Cam shifted towards slave
FunctionNo MC_CAM_CALC_FUNC | 0 = Straight line
TIONNO_MX 1 = 5th order polynomial
2 =Sine
3 = 3rd order polynomial
4 = Sinoids from Bestehorn
5 = Modifed acceleration trapezoid
Table MC_CAM_TABLENUMB | Curve selection 1-10
ER_MX CAM_1_MX
CAM_2_MX
CAM_3_MX
CAM_4_MX
CAM_5_MX
CAM_6_MX
CAM_7_MX
CAM_8_MX
CAM_9_MX
CAM_10_MX
Axis AXIS_REF This input specifies the motor axis on which the actions
of the function module are to be executed.
Outputs:
Name Type Meaning
Done BOOL Calculation, curve and parameter download finished
Busy BOOL Processing of the block not completed yet.
Error BOOL Fault in module during execution
ErrorlD UDINT see page 126
DIAG Vmax DINT maximum "velocity" V(i)=Y (i+1)-Y (i) within the cam.
Vmin DINT minimum "velocity" V(i)=Y(i+1)-Y(i) within the cam.
AbsVmax DINT maximum value of the "velocity" V(i)=Y (i+1)-Y(i) Y(i)
within the cam.
Amax DINT maximum "acceleration” A(i) = V(i)-V(i-1) within the
cam.
Amin DINT minimum "acceleration" A(i) = V(i)-V(i -1) within the
cam.
AbsAmax DINT maximum "acceleration” value A(i) = V(i)-V(i-1) within
the cam.
Mastercycle DINT Master cycle
Shift factor DINT Slave scaling x 2"
State BYTE Processing status
MasterShiftTab DINT Table control point was shifted by
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3.5.17 MC_CamCalcSpline_MX

fhdC_CamCalcSpline_hx

MC_CamCalcSpline_h:=

HExecute Donef
Arumber_of_Points Busyl
H5pline_F Errorp
Maode EtrorlDE-
“5ubmode Diaok
40
A0
W
—Ah
-Tahle
HMasterCycleScale
HAxis =
64445axx
Inputs:
Name Type Meaning
Execute BOOL This input starts the task of the module.
Number_of_Points UINT Number of coordinate control points

112

Spline_P ARRAYI0..29] OF The coordinates (X/Y) are transferred in an array. The X
Spline_Point(X: INT value is for the master, the table control point number (1-
masterpoints Y: DINT 512) is always specified. The Y value corresponds to the
slavepoints) slave position.

Mode MC_CAM_CALC_SPLI | MX_CAM_Spline_0 = Spline-Interpolation
NEMODE_MX MX_CAM_Spline_B = Approximation

MX_CAM_Spline_1 = fast, piecewise Interpolation

SubMode UINT Mode Control only used if Mode MX_CAM_Spline_B

Submode 0 - Polynom 3
Submode 1- not used

Submode 2 - Polynom 2
Submode 3 - Polynom 3
Submode 4 - Polynom 4
Submode 5 - Polynom 5
Submode 6 - Polynom 6
Submode 7 - Polynom 7

VO REAL Velocity in the start point

A0 REAL Acceleration in the start point

Vn REAL Velocity in the end point

To REAL Acceleration in the end point

Table MC_CAM_TABLENUM | Curve selection 1-10
BER_MX CAM_1_MX

CAM_2_MX

CAM_3_MX

CAM_4_MX

CAM_5_MX

CAM_6_MX

CAM_7_MX

CAM_8_MX

CAM_9_MX

CAM_10_MX
MasterCycleScale DINT Master cycle of the curve
Axis AXIS_REF This input specifies the motor axis on which the actions

of the function module are to be executed.

Manual — MPLCTec.._MX Libraries




MPLCTecCamMotion_MX (‘C‘)

The function modules of the MPLCTecCamMotion_MX library @
Outputs:

Name Type Meaning

Done . BOOL Calculation, curve and parameter download finished

Busy BOOL Processing of the block not completed yet.

Error BOOL Fault in module during execution

ErrorlD . UDINT see page 126

DIAG Vmax DINT maximum "velocity" V(i) = Y(i+1)-Y(i) within the cam.
Vmin DINT minimum "velocity" V(i) = Y(i+1)-Y(i) within the cam.
AbsVmax . DINT maximum value of the "velocity" V(i) = Y(i+1)-Y(i) Y(i)

within the cam.
Amax DINT maximum "acceleration" A(i) = V(i)-V(i-1) within the cam.
Amin DINT minimum "acceleration" A(i) = V(i)-V(i -1) within the cam.
AbsAmax DINT maximum "acceleration” value A(i) = V(i)-V(i-1) within the
cam.
Mastercycle DINT Master cycle
Shift factor DINT Slave scaling x 2"
State . BYTE Processing status
MasterShiftTab DINT Not used
Example:

SplinePoints: ARRAY [0..29] OF SPLINE_POINT :=
(x:=1, y:=0), (x:=10, y:=0),(x:=20, y:=0), (x:=128, y:=10000), (x:=192, y:=5000), (x:=256,
y:=10000), (x:=266, y:=11000), (x:=286, y:=13000), (x:=306, y:=15000), (x:=492,
y:=20000), (x:=502, y:=20000), (x:=512, y:=20000);
X corresponds to the master table control point number (1 — 512)Y corresponds to the
slave position

Mode: MC_CAM_CALC_SPLINEMODE_MX:=2;MCycle: DINT:=100000;

Manual — MPLCTec.._MX Libraries

3

113



3

114

C 20,

MPLCTecCamMotion_MX
The function modules of the MPLCTecCamMotion_MX library

©)

MC_CamCalcSpline_wx

MC_CamCalcSpline_wx
hralcSpline—qExecute Conep—
1Z2-qMumber_of_Points Busy—
SplineFointsHSpline_F Error—
Mode=hx_CAM_Spline_1-{Mode ErrarlDi—
—SubMode Diag—
—{v0
—A0
kil
—AnN
Cam_a_hx—Table
MCyzle=100000-MasterCycleScale
hi=_hain_FUP.Connectéxis Axis s =
| [Slave eycle [inc]
20086 - —
/ (_/" Position
- > ””y_
/..--.“'\\TF___‘ . ] _/"/// \ ) \\
,//// \'-\ \\\ ,ll ’,,—’f/
[ \ N
,"J o~ l !
] | ] ) 100000
\ |
1 !
.|. _|' “\\
\ r’ Velocity
1_ .';
2| X
|Nr. [Top [Modus %1 Jvi M1 A1 ¥z vz Mz Az ]
1 Definitio interpoliett 2 0 0 0 ] 100000 20000 O 0

64446axx
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3.5.18 MC_ReadCamTable_MX

fhMC_ReadCamTable_Mx

Miz_ReadCamTable_h=
-Execute Doner-
HTahle Busy-
~Axis I Efror-
EtrarlD-
CamDatar
64447axx
Description:
You can use this module to read a control point table from MOVIAXIS®.
The control points are stored in an array.
Prerequisite:
"MC_LinkTecCam_MX" has the "Cam" technology function set-up.
LinkState must not be "GEN_TEC_NOTLINKED".
Inputs:
Name Type Meaning
Execute BOOL This input activates the reading of the control points
Table MC_CAM_TABLENUMBER_MX | Curve selection limited to the values 1-10

CAM_1_MX (1), curve 1 selected

CAM_2_MKX (2), curve 2 selected
CAM_3_MX (3), curve 3 selected
CAM_4_MX (4), curve 4 selected
CAM_5_MX (5), curve 5 selected
CAM_6_MX (6), curve 6 selected
CAM_7_MX (7), curve 7 selected
CAM_8_MX (8), curve 8 selected
CAM_9_MX (9), curve 9 selected

CAM_10_MX(10), curve 10 selected

Axis AXIS_REF Logical address of the axis that is to addressed by
the function blocks.

Outputs:
Name Type Meaning
Done BOOL Parameters read
Busy BOOL Block is being processed.
Error BOOL Fault in module during execution
ErrorlD DWORD see page 126
CamData ARRAYI0..511] Storage location for the 512 control points
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3.5.19 MC_WriteCamTable_MX

Description:
You can use this module to write a control point table to MOVIAXIS®.

M _rite CamTable_wx

MC_Write CamTable_hlx
—Execute Donel-
—Tahle Busyl-
—CamData Error-
—Axis o ErrorlDi-

The control points are transferred with an array.

Prerequisite:
"MC_LinkTecCam_MX" has the "Cam" technology function set-up.

LinkState must not be "GEN_TEC_NOTLINKED".

64448axx

Inputs:

Name Type Meaning

Execute BOOL This input activates the writing of the control points

Table MC_CAM_TABLENUMBER | Curve selection limited to the values 1-10

_MX CAM_1_MX (1), curve 1 selected

CAM_2_MKX (2), curve 2 selected
CAM_3_MX (3), curve 3 selected
CAM_4_MX (4), curve 4 selected
CAM_5_MX (5), curve 5 selected
CAM_6_MX (6), curve 6 selected
CAM_7_MX (7), curve 7 selected
CAM_8_ MX (8), curve 8 selected
CAM_9_MX (9), curve 9 selected
CAM_10_MX(10), curve 10 selected

CamData ARRAYI0..511] Storage location for the 512 control points

Axis AXIS_REF Logical address of the axis that is to addressed by the
function blocks.

Outputs:

Name Type Meaning

Done BOOL Parameters written

Busy BOOL Block is being processed.

Error BOOL Fault in module during execution

ErrorlD DWORD see page 126
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3.5.20 MC_CamGCDMasterNumDenom_MX

Description:

o C_CamGCDMasterfumbDenarm_hix

C 20,

3

@_

Mz _CamGCOMastertumbDenom_hx
Execute
Mumerator
Denominator
DecimalPoints

Reduce_Mumerator
Feduce_Denominatar

64449axx

You can use this module to calculate the reduced numerator and denominator for the
master position. No parameters are written.

You can use the numerator and denominator values with the "MC_SetCamConfig_MX"

module.

GCD -> greatest common divisor

Example 1 Example 2

Numerator 65536 65536
Denominator 10000 20
DecimalPoints 0 3
Result: Reduce_Numerator 4096 2048
Result: Reduce_Denominator 625 625

Prerequisite: None

Inputs:
Name Type Meaning
Execute BOOL This input triggers the calculation
Numerator UDINT Numerator value of the master
Denominator UDINT Denominator value of the master
DecimalPoints BYTE Number of decimal places

Outputs:
Name Type Meaning
Done BOOL Parameters written
Reduce_Numerator UDINT reduced numerator value
Reduce_Denominator UDINT reduced denominator value
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3.5.21 MC_CamGCDMasterUnit_MX

Description:

Mz _CamGCDasterlinit_h

MC_CamGCDmasterlinit_hx

—Execute Cionef
—lzerlnitDistance Errar-
—DecimalPaints ErrarlDf

Reduce_Murmerator
Reduce_Denominatar

64457axx

You can use this module to calculate the numerator and denominator for the master po-
sition. No parameters are written.

You can use the numerator and denominator values with the "MC_SetCamConfig_ MX"

module.

GCD: greatest common divisor.

Calculation:

MasterPosition [inc](65536inc) = MasterPosition [user unit] x 10PecimalPoints . Nymera-

tor / Denominator

Example 1 Example 2
UserUnitDistance 12.345 1.000.000 [Unit]
DecimalPoints 3 0
Result: Reduce_Numerator 65536 1024
Result: Reduce_Denominator 12345 15625
Prerequisite:
UserDistance > 0.
Inputs:
Name Type Meaning
Execute BOOL This input triggers the calculation
UserUnitDistance REAL Master cycle length in user units
DecimalPoints BYTE Number of decimal places
Outputs:
Name Type Meaning
Done BOOL Parameters written
Error BOOL Fault in module during execution
ErrorlD DWORD see page 126
Reduce_Numerator UDINT reduced numerator value
Reduce_Denominator UDINT reduced denominator value
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3.5.22 MC_DerivateGenSwitch_MX

Description:

oM _Derivate GenSwitch_hx

mMC_Derivate GenSwitch_hx
Execute Donel
DGhode Busyl
DizSource Errorp
Axis e ErrarlD-

64458axx

You can use this module to change the "Source address" and "Operating mode" param-
eters of the derivate generator.

The "MC_LinkTeCam_MX" module sets the source to the output of cam 1 and the op-
erating mode to Position.

The library uses CamFlow 1 for the 10 curves and CamFlow 2 for processing the offset.
CamFlow 3 is reserved for special applications.

Prerequisite:

"MC_LinkTecCam_MX" has the "Cam" technology function set-up.
LinkState must not be "GEN_TEC_NOTLINKED".

Inputs:
Name Type Meaning
Execute BOOL This input activates the writing of the parameters
DGMode DINT Change of operating mode
0 =none
1 = Position
2 = Velocity
3 = Torque
DGSource UINT Source for the derivate generator
1 = Curve sequence 1 (CamFlow 1)-> default
2 = Curve sequence 2 (CamFlow 2)
3 = Curve sequence 3 (CamFlow 3)
Axis AXIS_REF Logical address of the axis that is to addressed by the function blocks.
Outputs:
Name Type Meaning
Done BOOL Parameters written
Busy BOOL Block is being processed.
Error BOOL Fault in module during execution
ErrorlD DWORD see page 126
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3.6 Example

3.6.1 Cam with virtual encoder as master template
Creating a new PLC project using the example of "AxisControl_MX_Technology".

Delete the "AxisControl_MX" and "AxisControlGear_MX" modules from the
"PRG_Technology_MX" module.

fhAxisCantrolAZ
AxisControlCarm_hix
gAxisinterfaceln_M¥[2].HContral4HControl Connected
1—Mode RequestedAxisMode—ogAxisinterfaceOut_Mx[2].RequestedAxisMaode
2—BBLIS_Adress Actualfxisiodel—oafxisinterfacedut_M=T2]ActualAxishode
pAxisinterfaceln_m=[2].Inverterinhibit—nverterinhitit Poweredi—ofxisinterfacedut_m=[2].Powered
gAxisinterfaceln_Mx[2].InverterEnable—InverterEnahle Donef—afxisinterface Qut_MX[2].0ane
gAxisinterfaceln_M=[2] Reset—Reset Activeq—aAxisinterfaceOut_Wx[2] Active
ghxisinterfaceln_ME[2]AxisMode fAxisMode Stoppedi—afxisinterfaceut Mx[Z].Stopped
gRvisinterfaceln_hx[2] Start—Start InverterErro—aofxisinterface O ut_Wx[2]. InverterErrar
gAxisinterfaceln_Mx[2].JogFPos—logPos InverterF aultStatust—afxisinterface O ut_M=[2].InverterF aultStatus
Axisinterfacelin_MEZ]JogMeg—logtlen FBErro—osxisinterfacedut_M=]2]. FBErrar
gAxisinterfaceln_M=[2]).Position—<Fosition FBEror Dy—alxisinterface ot ME[2].FBErrorD
gAxisinterfaceln_hix[2].Velocity—velocity Axist—oAxisinterface Out_WH[2] Axis
gAxisinterfaceln_Mx[2].Acceleration—Acceleration FLC openStatel—aoAxisinterfaceQut_Mx[2].PLCopenState
aAxisinterfaceln_Mx[2] Deceleration—<Decelaration Inverterinfof—auaAxisinterfaceOut_W=[2] Inverterinfia
gfxisinterfaceln_Mx[2].ModuloMode—Moduloiaode ImverterData—afxisinterfaceut WMH[2] nverterData
pAxisConfiguration_Mx[2]sAxisConfiguration LinkStatel—aofxisinterfacedut_mx[2].LinkState
Tablae—Tahle CamEtatel—aaxisintarface Out_Mx[2]. CamState
InGear—auaAxisinterfaceOut_Wx[2] InGear

64459axx
Set the initialization parameters in the "Configuration_MX_Technology" module.

fhaxisConfiguration_hx
Configuration_wx_Technology

64460axx

Configuration settings in the Configuration_MX_Technology module
Virtual encoder

IF NOT blinit THEN

(******************************************************************

Initialization of AxisControlVirtual

*% *% *% *k*k *k%k * * * * * *%* *%* * )

(* Configuration virtual encoder *)

gVirtualEncoderConfiguration.StartRisingEdge := FALSE;

gVirtualEncoderConfiguration.LinkTecAxisVirtual.CanNode := SBUS_NODE_1;
(* SBUS_NODE_1 SBUS_NODE_2 *)

gVirtualEncoderConfiguration.LinkTecAxisVirtual.SendObjectiD:= MX_VIRTUAL _
ENCODER_ID1;

gVirtualEncoderConfiguration.EncoderModeVirtual := VIRTUAL_MX_MODE;

(******************************************************************

Initialization of AxisControl axis 2 (single axis)

*%* *%* *% *k%k *k%* * * * * * *% *%* * )
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(* general axis control parameters *)
gAxisConfiguration_MX[2].StartRisingEdge := FALSE;

(* configuration modulo parameter --> only necessary if modulo mode is used *)
gAxisConfiguration_ MX[2].SetModuloParameters.Overflow: = 1;
gAxisConfiguration_MX[2].SetModuloParameters.Underflow: = 1;

gAxisConfiguration_MX][2]. Adjustmode:= MX_MOD_ABS_SHORT_ XMASTERPO-
SZERO;

(* Configuration cam parameters *)
(* the master signal is 65536 Inc/one revolution
if you want to have 1,000,000 Unit/revolution use the follow parameters
1.000.000/65536 = 62500/4096
1,000,000 UserUnit = 65536 Inc * 62500/4096*)
gAxisConfiguration_MX][2].SetCamConfig.MasterNumerator:= 62500;
(* Numerator for scaling of the master increments *)
gAxisConfiguration_MX[2].SetCamConfig.MasterDenominator:= 4096;
(* Denominator for scaling of the master increments *)
gAxisConfiguration_MX[2].SetCamConfig.MasterModuloMax: = 1.000.000;
(* Modulo maximum Value of the master position*)
gAxisConfiguration_MX][2].SetCamConfig.MasterModuloMin: = 0;
(* Modulo minimum Value of the master position*)

gAxisConfiguration_MX[2].SetCamConfig.MasterSource:= MX_CAM_RECEIVE _
PDO_1;

(* select physical master or receive message box master is the SBus receive
object PDO1 *)

gAxisConfiguration_MX[2].SetCamConfig.LagErrorWindow := 1000;

(* lag error window in [inc] *)

gAxisConfiguration_MX[2].SetCamConfig.RotationDirectionLock :=0;
(* 0 = both directions, 1 = only CW enabled, 2 = only CCW enabled *)

gAxisConfigura-tion_MX[2].SetCamConfig.ExtConfig.ReactionLagEr-
ror:=MX_CAM_INHIBIT_WAITING;

gAxisConfiguration_MX[2].SetCamConfig.ExtConfig.MSignal_InterpolationTime :=
10;

(* Interpolation time: range 1...60 means 0.5....30 ms filter time*)
gAxisConfiguration_MX[2].SetCamConfig.ExtConfig.AverageFilterTime := 10;

(* AverageFilter: range 1...60 means 0.5....30 ms filter time*)
gAxisConfiguration_MX][2].SelectUserFcb.FCB_Number: = 26;

(* Designated FCB number *)
gAxisConfiguration_MX[2].SelectUserFcb.FCB_Instance: = 0;

(* Designated FCB instance number *)
blnit:=TRUE;

END_IF;
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Description:
Set the SBus address 2 at the supply module.

Perform a drive startup for MOVI-PLC®. If required, restore the factory settings.

One revolution should correspond to 10000 mm.

Component pool
& 7 [ @
S ;
Sample
Basic configuration A 4
Travel distance User un.
m 10000.000
] 1 1 | 100000 mm
‘ L' ﬁ_ Rev. ﬁﬁﬂz Rev. | mm 0 Decimal positions
X, 0 3
Velocity l
RN o Upm/min
rin HEY( Upmimin 0 Decimal positions
]X. 0 E
Acceleration
1.000 -~ Upm/min‘s
5 [.‘ i\ — 0 Decimal positions
imin’s Upm/min®s W
64471axx
Create curve 1 with the cam editor and download it.
10000 _— — —
- ~ "“\__\
.'/" ™
e e
e .
//
o N
S
.'//
-
..--/’ .
o 1000000 2000000
-::- 2K
Section editor
Na. Type Mode X1 Y1 W1 Al X2 Y2 V2 A2
1 5th order polynom (x1y1v1al)-=( 0 0 0 0 1000000 10000 O 0
2 5th order polynom (x1.y1.v1.a1)-=( 1000000 10000 O 0 2000000 0 IU:ID
64472axx

Start the PLC program.
Enable the axis at input DI 0 and set the InverterEnable bit.

Select "AxisMode AM_Homing", set the start bit and reference the axis.

Manual — MPLCTec.._MX Libraries




MPLCTecCamMotion_MX @ 3

Example @

théxis ControlA2
AxisContral Cam_hlx
gaxisinterfaceln_Mx[2].HCantrolqHC ontral Connected gixisinter
TqMode ReguestedAxisModet—oalxisInterfacetut_MX[2] RequestedfxisMode=AM_HOMING
2—BBUS_Adress ActualixisMode —afxisinterface Out_ME[2]ActualAxisMode=AM_HOMING
gAxisInterfaceln_MX[2].Inverterinhibit4Inverterinhibit Powered—oaxisinterfaceOut_Mx[2]). Powered
gixisinterfaceln_Mx[2] InverterEnable—InverterEnable Donep—oAxisinterfaceut_wx[3]).Done
gAxisinterfaceln_hix[2] Reset{Reset Active —afxisInterface Qut_Mx[2] Active
gAxisinterfaceln_Mx[2] AxisMode=AM_HOMING AxisMode Stopped—aoaAxisinterfacetut_Mx[2].Stopped
ghxisinterfaceln_hx<[2] Start-{Stant InverterError—aofxisinterface Out_MX[2].InverterErrar
ghxisinterfaceln_Mx[2]. JogPos—JogFos InverterF aultStatus—afxisinterface Out_Mx[2] InverterFaultStatus=0
gAxisinterfaceln_Mx[2] JogMNeg—Jogheg FBErrar—uofxisinterfaceOut_wx[2].FBEmar
gAxisinterfaceln_MX[2] Position=0-Positian FBErrarDf—ogAxisInterfaceOut_wMx[2].FBErrariD=0
gAxisinterfaceln_Mx[2] Velacity=100—Velocity Axisl—ofuisinterface Qut_ME[2]Axi=
gixisinterfaceln_Mx[2] Acceleration=1000-Accelaration PLCopenStatel—aaxisinterface Out_Mx[2] PLCopenState=STANDSTILL
phxisinterfaceln_MX[2].Deceleration=1000-Ceceleration Inverterinfol—uofuisInterface ot b=[2] Inverterlnfo
ghxisinterfaceln_Mx[2] ModuloMode=hwx_CW{ModuloMaode IrwverterDatab—auofuis Interface Out_WE[2] nverterData
glxisConfiguration_[2]|qAxisConfiguration LinkState—a&xisInterfaceCut_wx[2] LinkState=GEN_TEC_IMITIALISED
Tahle=CAM_1_Mx—Tahle CamState—alxisInterfaceCut_Mx[2]. CamState=hx_CAM_OLUTCAM
InGear—auafxisinterfaceQut_Mx[2].InGear
64473axx
Specify the velocity and the acceleration.
Select "AxisMode AM_Camimg" and switch the axis to curve operation.
The axis aligns with the "MC_CamInAdjust_ MX" module and engages.
thaxisControlA2
AxisControlCam_hix
gAxisinterfaceln_hx[2] HCantrol4HCantrol Connected gixisinterf
T—4Mode RequestedAxisModei—oaAxisIinterfaceut_Mx[2] RequestedAxisMode=AM_CAMING
2—48BUS_Adress ActualfdsMode—asxisinterface Oui_Mx[2] ActualAxisMode=AM_CAMING
gaxisinterfaceln_Mx[2].Inverterinhibit—<lnverterinhibit Foweredi—oAxis InterfaceOut_MX[2]).Powered
gixisinterfaceln_wx[2] InverterEnable—lnverterEnahle Doneq—oAxisIinterfaceut_wMx[2]).Done
gxisinterfaceln_Mx[2] Reset—4Reset Activel—afuisInterface Out_Mx[2] Active
ghxisinterfaceln_Mx[2] AxisMode=AM_CAMING HAxisMode Stoppedi—oaAxisinterfacetut_Mx[2]. Stopped
ghxisinterfaceln_hx[2] Start—Stan InverterErro—aoAxisinterface Out_MX[2].InverterErrar
gAxisinterfaceln_Mx[2]JogPos—JogPos InverterF aultStatusi—aoaAxisinterface Out_Mx[2].InverterFaultStatus=0
gAxisinterfaceln_Mx[2]JogMNeg—JogMNey FEEmof—auafxisInterfaceCut_Mx[2].FBEEor
gAxisinterfaceln_Mx[2]. Position=0—4Position FBErrorDi—oAxisIinterfaceOut_Mx[2].FBEmrorD=0
gAxisinterfaceln_Mx[2]Velocity=100—velocity Aris—uoAvisinterfaceOut MK[2].Axis
gAxisinterfaceln_Mx[2]Acceleration=1000—Acceleration FPLCopenState—oAxisIinterfaceOut_wMx[2]. PLCopenState=SYMNCHROMNIZED _MOTION
gAxisinterfaceln_Mx[2].Deceleration=1000—Deceleration Inverterinfo—oAsxisInterfaceOut_Wx[2] Inverterinfo
gAxisinterfaceln_hx[2].ModuloMode=Mx_CyW—ModuloMode InverterDataj—auofxisInterface Qut_Mx[2] InverterData
oixisConfiguration_ 2] sAdsConfiguration LinkStateq—aaxisInterfaceQut_Mx[2] LinkState=GEM_TEC_IMNITIALISED
Tahle=CAM_1_Mx—Table CamStatel—aoaAxisIinterfaceOut_Mx[2]. CamState=hx_CAM_INCAM_ADJUST
InGea—ioadfxisinterfaceQut_M<[2].InGear
64474axx

Start the virtual master via axis mode "Velocity" in the "PRG_VirtualEncoder"
The axis moves one revolution forward and one revolution backward.
Create "curve 2" with the cam editor and download it.
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0000 | 7
o 1000000
L 2%
Section editor
MNo. Type Mode X1 Y1 W1 A1 X2 Y2 V2 A2
1 Gth order polynom (x1y1v1al)->( 0 0 0 0 1000000 10000 O 0
64475axx
Set the Table input of the "AxisControlCam_MX module to Cam _2_MX".
fhaxis ContralA2
AyisCoantrolCam_hix
gAxisinterfaceln_MA[2].HControl4HControl Connected ghxisinte
1—4Mode ReguestedAxisModel—oAxisinterface Qut_Mx[2].RequestedAxistode=AM_CAMING
F—5BUS_Adress Actualfxi sModer—aofxisinterfaceOut_MK[Z]ActualAxistode=AM_CAMIMG
gAxislnte faceln_MH[2] Invertetinhibitnverterinhibit Poweredi—auafxisinterfacedut_MA[2]. Powered
gixisInterfaceln_hx[2]. InverterEnable—inverterEnable Donet—aAxisinterfaceQut_Mx[2].Done
gAxisinterfaceln_Mx[2].Reset—4Reset Activel—oAxisinterface Qut_Mx[2].Active
gAxisinterfaceln_Mx[2] AxisMode=Aw_CAMING Axistode Stoppedi—aoAxisinterfaceut_MX[3].Stopped
ghxisinterfaceln_Mx[2]. Start—Start InverterError—uofxisinterfaceOut_MX[2] InverterError
gAxisinterfaceln_Mx[2].JogPos—logPos InverterFaultStatusi—oAxisinterfaceOut_Mx[2]. InverterF aultStatus=0
gAxisinterfaceln_Mx[2].JogMeg—Joghleg FBEro—uoAxisinterfaceOut_Mx[2].FBEror
ghxisinterfaceln_MX[2]. Position=0—Fosition FBError Di—afxisinterfaceJut_M[2].FBErrorlD=0
gAxisinterfaceln_Mx[2] Velocite=100—fselocity Axis—ofuisinterfaceOut_hH[2].Axis
gAxisinterfaceln_mMx[2]Acceleration=1000—Acceleration PLCopenState—afxisinterfaceQut_Mx[2].PLC openState=SYNCHROMIZED _MOTION
ghxisinterfaceln_M<[2].Deceleration=10004Deceleration Inwverterinfol—aotuisinterface 0ot MH[2] Inverterlnfo
gixisinterfaceln_x[2]. ModulaMode=h3_CW—hoduloMode InverterData—ofuisinterface Out WE[2] InverterData
gixisConfiguration_ M2 ] +AisConfiguration LinkState—aoAxisinterfaceOut_MK[2].LinkState=GEN_TEC_INITIALISED
> Table=CAM_2_Mx—Table CamStater—afxisinterfacedut_Mx[2].CamState=hx_CAM_INCAM_ADJUST
P~ InGeat—oafxisinterface Dut_Mx[2].InGear

64476axx

Now switch from curve 1 to curve 2. The axis turns by one revolution per master revo-

lution.

Deactivate the DI0 or InverterEnable.

* Axis stops

* Virtual master continues.
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Set the Start input of the virtual master to FALSE.
* Virtual master stops.
Activate the DIO or InverterEnable.

+ The axis returns to the slave position that corresponds to the master position on the
shortest way.

Set the Start input of the virtual master to TRUE.
* The axis follows the master with the selected curve.
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3.7 Appendix
3.7.1  Error detection (ErroriD)
Error code Error designation Problem
FA0010 E_IEC_GENERAL_INVALID_TECHNOLOGIE_OPTION Requested technology function not supported
FA020... General link tec error
FA0200 E_TEC_GENERAL_MULTIPLE_TECLINKS The LinkTec FB may not be called repeatedly.
FA0201 E_TEC_GENERAL_INVALID_LINKSTATE Invalid LinkState for function call
FA0202 E_TEC_GENERAL_NOT_LINKED LinkTec FB has no logical connection
FA0203 E_TEC_GENERAL_NOT_INITIALIZED Technology function not yet active
FA0204" E_TEC_GENERAL_SERVICE_NOT_IMPLEMENTED Requested service not supported
E_TEC_CAM_MX_INVALID_CAM_TEC_EDITOR_CONFI . . .
FB02002 GURATION No valid technology editor settings
FA023... Cam Technology function Error
FA0233 E_TEC_CAM_MX_CURVE_AKTIV Not permitted while a curve is active.
FA0234 E_TEC_CAM_MX_SLAVESHIFT_TO_LOW The calculated shift factor is smaller than the maximum
IEC general error messages
FA0070 E_IEC_PARAMETER_VALUE_OUT_OF_RANGE Invalid entry value for parameter
FB0071 E_MDX_MOTIONBLOCK_LOG_ADR_NOT_INITIALIZED g"d%;g’s”"e"tAXiS—MDx has not yet assigned a log
FB0072 E_MDX_MOTIONBLOCK_INVALID_LOG_ADR Invalid log address
FB0073 E_MDX_MOTIONBLOCK_INVALID_STATE Function call in current PLCopen state not permitted
FB0074" E_MDX_MOTIONBLOCK_INVALID_OPERATING_MODE 1€ requested technology function is not supported by

1) This error message is not relevant for MOVIAXIS® (only for MOVIDRIVE®)

3.7.2

126

Interrupting the modules (CommandAborted)

the set MOVIDRIVE® operating mode

The "CommandAborted" output signal is used to signal repeated calls of a motion mod-
ule or the call of a different motion module. The aborted command of the function mod-
ule is no longer executed (see detailed information in the "MPLCMotion_MDX/MX library

for MOVI-PLC®" manual).

The following table shows the mutual interruption of the "Motion function blocks".

Activated module

MC_CaminDirect_MX

Generates CommandAborted at:

- Instances of MC_CamInDirect_MX

- “Move-FB”

MC_CaminAdjust_MX - 'Ilnstances"of MC_CamlinAdjust_MX
- "Move FB

MC_CamOffsetDirect MX - 'Ilnstances "of MC_CamOffsetDirect_MX
- "Move FB

“Move FB”

- MC_CamInDirect_ MX
- MC_CamInAdjust_MX
- MC_CamOffsetDirect_MX
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!

New entity:
CA to previous

L

l y
MC_CamOffsetDirect_MX

New entity:
CA to previous

L

Schematic representation of "CommandAborted™:

3

Appendix @

!

MC_CaminDirect_MX [ MC_CamInAdjust_MX

New entity:
CA to previous

| -

|

Call generated CA

|

Call generated CA

A 4

.

¢——Call generated CA—————

"FB-Move" from
MPLCMotion_MX

New entity:
CA to previous

Comment:

Move FBs" of the MPLCMotion_MX library are:
MC_MoveAbsolute_ MX
MC_MoveRelative_ MX
MC_MoveTargetPosition_MX
MC_MoveTargetSpeed MX
etc.
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MPLCTecCAMSwitch_MX Library
Introduction

MPLCTecCAMSwitch_MX Library
Introduction

The MOVIAXIS® multi-axis servo inverter offers comprehensive technology functions,
for example:

* Electronic gear unit,
+ Cams,

* Touch probe,

+ Event control,

» Cam control.

The "Motion Technology Editor" startup assistant of MotionStudio enables configuration
of all technology functions. Basic settings are configured this way. However, certain val-
ues or settings often have to be changed dynamically during a process, or various func-
tions must be combined and run in sequence.

The function blocks of the "MPLCTecCamSwitch_MX" library set the general cam con-
trol parameters.

This means that in-depth familiarization with the individual parameters of the respective
technology functions is not necessary. Configuration with the Technology Editor is not
necessary, because the "MPLCTecCamSwitch_MX" library performs all relevant set-
tings.

Advantages of the "MPLCTecCamSwitch_MX" library:

» Programming in accordance with IEC 61131, which means customer-specific appli-
cations can be implemented easily.

» Library for controlling the technology function Cam controller. This allows for simple
configuration and control of the cam controller functionality without detailed knowl-
edge of the individual technology function.

» Central control of several cam controllers of various axes.

» Additional functions, such as specifying master values via a virtual master encoder,
are controlled centrally using the MOVI-PLC®.

» Different data sources of the individual tracks can be parameterized easily.
+ Cam windows can easily be changed during operation or format changes.

Additional notes are can be found in the following documentation:

» For general notes on the operating principle of the libraries, refer to the publication
"MPLCMotion_MDX and MPLCMotion_MX libraries for MOVI-PLC®".

« "MOVIAXIS® MX Multi-Axis Servo Inverter, Electronic Gear Unit Technology Func-
tion" manual.
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Areas of application

Cam windows and tracks

The MOVIAXIS® cam controller is equipped with 8 cam tracks, each of which can be
assigned 16 of 32 cam windows. The cam windows are described with a left and a right
limit value.

Each cam track has n operating mode. It can be used to deactivate a track and to decide
as to whether the assigned cams shall be regarded to be in standard or modulo opera-
tion.

In "Standard", the left limit value of each assigned cam must be smaller than or equal to
the right limit value. In "Modulo", the limit values of a cam can be any value. The cam
limits are parts of the cam.

The following figure shows a modulo/standard cam track : left limit < right limit.

| -
T T T T T T T T T

40 50 60 70 0 a0
Left limit: 55. Right limit: 85
64568aen
The following figure shows a modulo/standard cam track: left limit > right limit
T ] T T T ] "

40 &0 60 70 0 a0
Left limit: 85.Right limit: 55
64569aen

A cam window is also equipped with a processing direction. With the direction you can
determine as to whether it is active coming the left, the right, both or no side at all.
Observe the following when switching off a cam:
» The value sequence must correspond to the effective direction of the cam
* The current value must be part of the cam:

» For standard cams with the left limit value smaller than or equal to the right limit
value: Value > left limit value and value < right.

» For Modulo cams with the limit value exceeding the right limit value: > left limit val-
ue and right limit value <.

This definition allows for a directional effect when passing the cam, as well as correct
switching result when waking up on a cam and moving within the cam area.

Observe the following notes :
* The current value must be outside the cam area.

The direction is no longer considered during the switch off. It is only important for acti-
vation This will result in the desired behavior that, in the event of a reversal on a direc-
tional cam, the result of the track remains '1' until the cam has been left instead of chang-
ing to '0' right after the reversal.
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Example:

_ oy

L D L L L L L L
ta il S0 100 110 120 130 140 150 180 170

Left limit: 100. Right limit: 150. Hysteresis 10, from left

64570aen

Value | Result of the track | Comment

80 0 Value outside the cam

90 0 Value outside the cam

100 1 Cam limit belongs to the cam hysteresis window: 90/110
120 1 Value on cam

119 1 Reversal, but still on cam

100 1 Value on cam

99 0 Cam being left, hysteresis window: 90/110

However, these rules might also result in the following possibly undesired behavior:

Value | Result of the track | Comment

99 0 Value outside the cam

100 1 Cam limit belongs to the cam, direction correct hysteresis window: 90/110
130 1 Value in cam area

150 1 Cam limit belongs to the cam

151 0 Cam being left, hysteresis window: 140/160

130 0 Hysteresis window being left, hysteresis deactivated

135 1 Value in cam area, direction correct, no hysteresis

100 1 Value in cam area

99 Cam being left, hysteresis window: 90/110

For each track there are several setpoint and actual values. Any value existing in the
DDB is possible. For this variable, you can determine a dead-time compensation of
-500 us to +500 ps in steps of 0.1 us. Thus, the value calculated with the dead-time com-
pensation is used as a basis of comparison.

This procedure might result in incorrect values due to mixed-up actual values. In order
to achieve a smoothing, you can specify a time basis for a pre-calculation. This time de-
termines the age of the previous value for the linear extrapolation. The direction of this
line corresponds to the direction the cam direction is compared with, i.e. the time basis
also smoothens the direction determined by the comparison values.

If an actual value jitters about the startup transition of a cam, the switching result jitters
as well. In order to eliminate this usually undesired behavior, each cam track has a hys-
teresis value. This value determines a window around the active switching transition,
e.g. left cam limit value — hysteresis to cam limit value + hysteresis.

This window is determined and activated once the switching results of a track have been
changed. As long as the value of the data source is in this window, the track is not re-
evaluated. The limit values are within the hysteresis window.
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Examples for switching results:

4 v

|
a0

T 1 17 T T 1T T T T T T T 1.1 -

I |
50 1o 1o 120 1300 1400 1500 160
Left limit: 100. Right limit: 150. Hysteresis 10, from left

I
170

64571ade

Value

Result of the track

Comment

80 0

Value outside the cam

90 0

Value outside the cam

100 1

Cam limit belongs to the cam hysteresis window: 90/110

90

Hysteresis limit is within hysteresis — no re-evaluation.

150

Cam limit belongs to the cam

151

Value outside the cam, hysteresis window: 140/160

140

Hysteresis limit is within hysteresis — no re-evaluation.

OO | O~~~

139

Value now on cam, outside hysteresis, hysteresis window deactivated,
wrong direction.

151
170

Value outside the cam

Value outside the cam

150

Value now on cam, wrong direction.

160
161

o o o o o

Value outside the cam

Value outside the cam

a1l

I h
170

II I I I T 1T 1T 1 :I 1 1 I I
50 100 110 120 130 140 150 180
Left limit: 100. Right limit: 150. Hysteresis 10, from both sides

64572aen

Value

Result of the track

Comment

80 0

Value outside the cam

90 0

Value outside the cam

100 1

Cam limit belongs to the cam hysteresis window: 90/110

90

N

Hysteresis limit is within hysteresis — no re-evaluation.

150

N

Cam limit belongs to the cam

151

Value outside the cam, hysteresis window: 140/160

140

Hysteresis limit is within hysteresis — no re-evaluation.

-~ o o

139

Value now on cam, outside hysteresis, hysteresis window deactivated

151

Value outside the cam

170

Value outside the cam

-~ o o

150

Cam limit belongs to the cam hysteresis window: 140/160

160

-

Hysteresis limit is within hysteresis — no re-evaluation.

161 0

Value outside hysteresis
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4.2.2 Processing speed
A maximum of 8 tracks can be processed in the cam controller in 1 ms.
The tracks use the dynamic linear procedure. With this procedure, all the cam windows
of all the cam tracks are searched during the evaluation until the end is reached or one
window determines the output.
In order to achieve a precise output switching process, you can use the results of these
4 tracks as setpoint values for Fast /Os. The results of the tracks are mirrored to index
10488.2. The index is assigned to process output word 9 in the PDO editor. From there,
you can use the PDO editor to assign the respective result to a bit in a control word, and
this control word to the digital outputs of the unit. With this setting, the cam controller
automatically addresses the 10 as Fast /Os. You can also select a connection to the op-
tion cards.

The following display shows the block diagram of the cam controller.

Max. 8 tracks

Track 0
-
g : c |5 e
2 s 3 |2 |E
= 5 = I &
3 5 1 |g |5
) S =
Data source [ -
Dead time compensation -"-'l Cam window 0 I—b

CamTrackN = CamOutN

i

==1

=Ry
MW
uaijasng

N
o
3
g
>
2
o
2
v

& max.7 more tracks
L |

64573aen
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The outputs of the individual cam tracks depend on various parameters. Use the "For-
ceOnMask" to permanently switch on certain outputs. The "ForceOffMask" permanently
deactivates the outputs. It has higher priority than the "ForceOnMask". With the "Polar-
ityMask" you can determine as to whether an output is High active or Low active.

The following figure shows the processing of the track outputs.

Processed
Result bits of the tracksh | I result bits of
the tracks
»=1 & XOR -
ForceQrMask
ForceQFFmMask FolarityMask

64574aen

The cam controller always writes the outputs in the value range in the Data Distribution
Buffer. From there you can handle the result as a process date. Thus the outputs of the
tracks can be provided in various forms, e.g. via the physical outputs or a fieldbus. In
addition, the result is on the fixed parameter 10488.2.

Operation Example val- | Comment
ues
Results of the tracks 0b10101010
ForceOn mask OR 0b00010101 Tracks 0 and 2 are always set to 1
ForceOff mask AND, value 0b00010010 Tracks 1 and 4 are always set to 0 Ingnores
inv. previous lines.
Polarity mask XOR 0b00000100 Track 2 -> reversed polarity
Final result in 10488.2 0b10101001
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4.3 Project planning

To use the "MPLCTecCamSwitch_MX" library, you need a MOVI-PLC® controller in
technology version T1 or higher.

Further, the "MPLCMotion_MX" library must be integrated. Otherwise, the requirements
and limitations apply according to the "MPLCMotion_MX"

4.3.1 Basic principle and notes

Configuring the relevant technology functions of the axis using IEC function modules.

The "MC_LinkTecCamSwitch_MX" function module is absolutely essential as a cen-
tral data interface to the "Cam controller" technology function.

The Technology Editor of MotionStudio is not necessary, but for diagnostic purposes,
an online connection of the monitor can be established with the sample project "MO-
VI-PLC® Default project.....Tec-Function. The sample project may not be download-
ed, otherwise settings made by the library would be overwritten.

4.3.2 Project planning procedure

Procedure

Integrate the "MPLCTecCamSwitch_MX" library with the library manager into the
project in addition to the "MPLCMotion_MX" library.

The "MC_LinkTecCamSwitch_MX" function module constitutes the interface be-
tween technology function and axis and must therefore be called cyclically in the pro-
gram. Once the "MC_ConnectAxis_ MX" module has established the connection to
the axis (Done), "LinkTecCamSwitch" activates the technology functions of the
MOVIAXIS®" necessary for the cam controller. In addition to that, the necessary set-
tings are made in the PDO Editor.

The cam controller is activated with the "MC_StartStopCamConfig_MX" function
module.

You can use the "MC_SetCamSwitchAreas_MX" module to write the cam limits into
the MOVIAXIS®.

The "MC_SetCamSwitchConfig MX" module is used to set the track parameters and
the cam references.

With the "M_ForceCamSwitch_MX" module, you can set or reset the outputs (tracks)
of the cam controller permanently bit by bit.
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4.3.3 Location of the data in MOVIAXIS®
Overview of the data location

Data Distribution

Buffer
MC_LinkTecCam >
Switch_MX
general
Data

MC_StartStopCa
mSwitch_MX

\

pointer to
area

\ 4

MC_ForceCamS
witch_MX

\ 4

\ 4

]

\

\ 4

\

\ 4
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All values and settings of the cam controller are stored in the Data Distribution Buffer.
The start of the DDB structure with the cam controller configuration is stored in param-
eter 10488.1.

The following section provides detailed information on the DDB data blocks. Offset and
length of the data blocks are calculated in DDB variables i.e. as 32 bit value.

4.3.4 Total DDB structure

General settings

Offset Name GUI name Value range
0 Length - 582
1 Type and version - Type: 3 (High word)

Main version: 1 (High byte of the Low word)
Subversion: 1 (Low byte of the Low word)

2 General data block
22 8 cam track data blocks
262 32 cam window data blocks

The general data is written into the MOVIAXIS® using the
"MC_LinkTecCamSwitch_MX" module. The tracks of the cam controller can be routed
to the standard outputs and the option card outputs.

The outputs of the cam controller can be set to "1' or '0' individually. Further, you can
reverse the logic. You can use the "MC_ForceCamSwitch_MX" module to manually
force process output data. The cam controller can be activated and deactivated with the
"MC_StartStopCamSwitch_MX" module.

If the start address (10488.1) of the cam controller is set to 815, the following addresses
apply:

Offset Index/subindex Description

819 20206.52 Operating mode (0 = deactivated / 1 = activated)
820 20206.53 Sub operating mode

821 20206.54 Status display

822 20206.55 « Force-On « Mask

823 20206.56 « Force OFF « Mask

824 20206.57 « Polarity « Mask

825 20206.58 Results of the cam controller
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Location of the CAM tracks 1- 8
You can set 1-8 cam tracks. Each track has separate seting options, see data type:
"MC_CAMSWITCH_CONFIG_MX". The data is written into the MOVIAXIS® with the
"MC_SetCamSwitchConfig_ MX". If the start address (10488.1) of the cam controller is
set to 815, the following addresses apply:

C 2D

4

@_

Offset Index/subindex Description No.
839 20206.72 Operating mode (0 = deactivated / 1 = acti- 1
vated)

840 20206.73 Sub operating mode (0=Standard / 1=Modulo) | 1
841 20206.74 Status 1
842 20206.75 Data source 1
843 20206.76 Dead time (-500000 ms -500000 ms) 1
844 20206.77 Time window (0 16 ms) 1
845 20206.78 Min modulo value 1
846 20206.79 Max. modulo value 1
847 20206.80 Hysteresis 1
851 20206.84 Cam reference 1 1
852 20206.85 Cam reference 2 1
853 20206.86 Cam reference 3 1
854 20206.87 Cam reference 4 1
855 20206.88 Cam reference 5 1
856 20206.89 Cam reference 6 1
857 20206.90 Cam reference 7 1
858 20206.91 Cam reference 8 1
859 20206.92 Cam reference 9 1
860 20206.93 Cam reference 10 1
861 20206.94 Cam reference 11 1
862 20206.95 Cam reference 12 1
863 20206.96 Cam reference 13 1
864 20206.97 Cam reference 14 1
865 20206.98 Cam reference 15 1
866 20206.99 Cam reference 16 1
869 20206.72 Operating mode 2
896 20207.01 Cam reference 16 2
899 20207.04 Operating mode 3
926 20207.31 Cam reference 16 3
929 20207.34 Operating mode 4
956 20207.61 Cam reference 16 4
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Offset Index/subindex Description No.
959 20207.64 Operating mode 5
986 20207.91 Cam reference 16 5
989 20207.94 Operating mode 6
1016 20207.121 Cam reference 16 6
1019 20207.124 Operating mode 7
1046 20208.23 Cam reference 16 7
1059 20208.24 Operating mode 8
1076 20208.53 Cam reference 16 8
You can open the motion technology editor with a default project to open the cam refer-
ences.
Spuren | Mocken
=
~ 1 2
E
5pur2&,!31;41 ik e
SpurSF I 5 II E l
Spur#i.:: I 7 ” ] I

Spurﬁff 9 10
Spur E&I 1 ” 121

Spur?; 134414

SpurEf‘; 1 2 3 4 ] E i 8 IR T108411 412
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Note:
The maximum modulo value cannot be achieved, thus it cannot serve as cam limit.

TIPS

The correctness of the values of the referenced cams in conjunction with the track is

only ensured when the track is activated. However, the cam values can be changed
1 afterwards too. However, due to run time issues the values of the referenced cams of
an activated track are not checked.
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Location of the cam areas 1— 32 (cam windows)
The maximum number of cams is 32. Each cam has a left limit and a right limit, as well
as a direction of action. See data type: "MC_CAMSWITCH_AREAS_MX".

MOVIAXIS®

The general data

written  into  the
"MC_SetCamSwitchAreas_ MX" module. If the start address (10488.1) of the cam con-

troller is set to 815, the following addresses apply:

using

C 2D

4

@_

the

Offset Index/subindex Description No.
1079 20208.56 Cam left limit value 1
1080 20208.57 Cam right limit value 1
1081 20208.58 Cam direction 1
1089 20208.66 Cam left limit value

1090 20208.67 Cam right limit value

1091 20208.68 Cam direction

1099 20208.76 Cam left limit value

1100 20208.77 Cam right limit value

1101 20208.78 Cam direction

1179 20209.28 Cam left limit value 10
1180 20209.29 Cam right limit value 10
1181 20209.30 Cam direction 10
1189 20209.38 Cam left limit value 11
1190 20209.39 Cam right limit value 11
1191 20209.40 Cam direction 11
1279 20209.128 Cam left limit value 20
1280 202101 Cam right limit value 20
1281 20210.2 Cam direction 20
1289 20210.10 Cam left limit value 21
1290 20210.11 Cam right limit value 21
1291 20210.12 Cam direction 21
1379 20210.100 Cam left limit value 31
1380 20210.101 Cam right limit value 31
1381 20210.102 Cam direction 31
1389 20210.100 Cam left limit value 32
1390 20210.101 Cam right limit value 32
1391 20210.102 Cam direction 32
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4.4 The MPLCTecCamSwitch_MX library
441 Brief overview of the MPLCTecCamSwitch_MX libraries

B3 MPLCT ecCamS witch M3

64593axx

MC_LinkTecCamSwitch_MX
Description:

The "MC_LinkTecCamSwitch_MX" function module has various functions:

» Setting up the technology functions of MOVIAXIS® and activating the functions and
parameters required for Cam Switch.

» Configuring the MOVIAXIS® process data interface.
* Routing the tracks of the cam controller to digital outputs of the MOVIAXIS®
» Displaying the initialization state.

MC_SetCamSwitchAreas_MX
Description:

This function module writes the cam windows into the MOVIAXIS®. You can write indi-
vidual windows or all 32 windows.

Prerequisites:
"MC_LinkTecCamSwitch_MX" signals done.

MC_SetCamSwitchConfig_MX
Description:

This function module activates the selected track (1-8) and writes the general parame-
ters and the cam references. You can assign up to 16 cms (window or area) to one
track.

Prerequisites:
"MC_LinkTecCamSwitch_MX" signals done.

MC_StartStopCamSwitch_MX
Description:

This function module activates or deactivates the cam controller.
Prerequisites:
"MC_LinkTecCamSwitch_MX" signals done.
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MC_ForceCamSwitch_MX
Description:

With this function module you can set the tracks to '1' or '0' individually. You can reverse
the logic.

Prerequisites:
"MC_LinkTecCamSwitch_MX" signals done.

4.4.2 The data types of the MPLCTecCamSwitch_MX library

E-E3 MPLET ecCamSwitch M

64594axx

MC_CAMSWITCH_AREAS_MX

TYPE MC_CAMEWITCH_AREAS M
STRUCT

LeftLimit: DIMT;

RightLirnit: CIMT;

Direction: DIMT,
EMD_STRUCT
EMD_TYFE

64595axx
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MC_CAMSWITCH_CONFIG_MX

TYPE MC_CAMSWITCH_COMNFIG_MX

STRLUCT
hode BOOL; F0=noff, 1 =0n®
ModeControl BOOL; * 0= Standard cam track , 1 = Modulo cam track™
DataSource: MC_CAMSMWITCH_SOURCE_MX,  Fdatasource ofthe cam track™
DeadTime DIMT; ™-a00.000 - +500.000 microsecond steps 0.1ms™)
TimeFrame DIMT; ™1-16 in millisecond steps™
Minmodulovalue DINT,; ™ rmin modulo value™)
Maxmodulovalue DINT; i max modulo value™)
Hysteresis DIMNT, FHysteresis of the cam window®)
Selectirea; ARRAY[1.16] OF DINT, * nurmber ofthe Cam areas 1 - 32 possible®)
State CDIMT; * 0= off
1= falze lenght error 32 suberror 134
2= false typ error 33 suberror 135
a= falze wersion error 38 suberror 136
4= false datasource error 38 suberror 187
A= falze cam number error 38 suberror 188
b= falze cam data error 38 suberror 189
7= falze cam track error 38 suberror 190
a= not enough comparison value
4= initialisation
10= activ®
EMD_STRLUCT
EMD_TYPE
64596axx
MC_CAMSWITCH_DESTINATION_MX
TYPE MC_CAMSWITCH_DESTIMATION_M: :
( M_CAMSYWITCH_DEST_MONE =10,
M _CAMSYWITCH_DEST_X11 =1,
M _CAMSWITCH_DEST_OPTI =2,
M _CAMSYITCH_DEST_OPT2 =4,
M_CAMSYWITCH_DEST_%11_OFPT1 =3,
M _CAMSYWITCH_DEST_X11_OFT2 =4,
M _CAMSWITCH_DEST_OPT1_OFT2 =B,
M_CAMSYWITCH_DEST_¥11_0OPT1_OPT2:=7
X
EMD_TYPE
* WH_CAMSWITCH_DEST_MOME =10, none
M_CAMSYWITCH_DEST_%11 =1, Standard output f¥110D00- 3
W _CAMSWITCH_DEST_OPTI =2, PDO Output option 1§00 0-7
M _CAMSYWITCH_DEST_OPT2 =4 PDO Output option 2 F 00 0-7
W _CAMSWITCH_DEST_%11_0OFT1 =13, Standard output 711 DO 0- 2 and PDO Quiput option 1 /DO 0-7
W_CAMSYWITCH_DEST_¥11_0OPT2 =5, Standard output /11 D3 0- 2 and PDO Qutput option 2 /DO 0-7
W _CAMSYWITCH_DEST_OPT1_OPT2 =, POO Output option 1 00O 0-7 and PDO Output option 2 /DO 0-7
b _CAMSWITCH_DEST_¥11_QOPTI_QOFT2=7 Standard output and PDO Qutput option 1 and PDO Qutput option 2
)
64597axx
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MC_CAMSWITCH_SOURCE_MX
TYPE MC_CAMSWITCH_SOURCE_M:
t
s CAMSWITCH_SYSTEMPOS_ENCODERT =109, (* Master position is the linear position of encader 1%
W _CAMSWITCH_SYSTEMPOS_EMNCODERZ=110, (* Master position is the linear position of encoder 2%)
s CAMSWITCH_SYSTEMPOS_ENCODERZ =111, (* Master position is the linear position of encader 3%
W CAMSWITCH_MODULOPOS_ENCODERT =112, (* Master pasition is the modulo position of encoder 1%
W CAMSWITCH_MODULOPOS_ENCODERZ =113, (* Master pasition is the modulo position of encoder 2%
W CAMSWITCH_MODULOPOS_ENCODERI =114, (* Master pasition is the modulo position of encoder 3%
W CAMSWITCH_USERPOS_ENCODERT =115, (* Master pasition is the modulo position of encoder 1%
Mx_CAMSWITCH_USERPOS_ENCODERZ =116, (* Master pasition is the modulo position of encoder 2%
W CAMSWITCH_USERPOS_ENCODERI=117T, (* Master position is the modulo position of encoder 3%
W _CAMSWITCH_MODULD _VIRTUAL_ENCODER_MX=158, (* Master pasition is the modulo position of the M vidual encoder ™)
W CAMSWITCH_LINEAR_YIRTUAL_ENCODER_MH:=157, (* Master position is the linear position of the WX virtual encoder®)
Wx_CAMSWITCH_RECEIVE_PDO_1:=6, (* Master pasition is the SBuUs receive abjekt PDOT *)
W _CAMSWITCH_RECEIWE_PDO_2:=8, (" Master position is the SBUs receive abjekt PDOI %
W CAMSWITCH_VWAR_INPUT_2=10, (* Master pasition is the Yariahlen Input 2 %)
W _CAMSWITCH VAR _INPUT_3:=12, (" Master position is the Wariablen Inpat 3 %)
W CAMSWITCH_WAR_INPUT_4=14, (* Master pasition is the Yariahlen Input 4 *)
W _CAMSWITCH VAR _INPUT_S:=16, (" Master position is the Variablen Input 5 %)
s CAMSWITCH_WAR_INPUT_E=18, (* Master pasition is the Yariahlen Input 6 *)
W _CAMSWITCH_ VAR _INPUT_7:=20, (" Master position is the Variablen Input 7 *)
Wx_CAMSWITCH_PSG_GEAR =49, (* Master pasition is the Output Gear offthe Position setpoint generatar®)
W _CAMSWITCH_PSG_Cam:=50 (* Master position is the Qutput Cam off the Position setpaint generatars
n
EMD_TYPE
64598axx

MC_CAMSWITCH_STATE_MX

TVPE MC_CAMSWITCH_STATE_M:
{
hd_CAMSWITCH_INACTIVE,
i _CAMSWITCH_ERROR_LEMGHT,
M _CAMSWITCH_ERROR_TYP,
h_CAMSWITCH_ERROR_VERSIORN,
h_CAMSWITCH_ERROR_DATASOURCE,
h_CAMSWITCH_ERROR_CAMMUMBER,
hx_CAMSWITCH_ERROR_CAMAREA,
Mx_CAMSWITCH_ERROR_CAMTRACEK,
h_CAMSWITCH_MOCOMPAREVALLIE,
hd_CAMSWITCH_IMIT,
h_CAMSWITCH_ACTIVE
b
ERD_TYPE
W _CAMSWITCH_INACTIVE = off
b= _CAMSWITCH_ERROR_LEMGHT 1= falze lenght errar 38 suberror 134
W= CAMSWITCH _ERROR_TYP 2= falze typ error 38 suberror 134
b= CAMSWITCH _ERROR_WVERSICH i= falzeversion error 38 suberror 126
M_CAMSWITCH_ERROR_DATASOURCE 4 = false datasource error 28 suberrar 187
M_CAMSWITCH_ERROR_CAMMUMBER 5= false cam number error 38 suberrar 128
M_CAMSWITCH_ERROR_CAMAREA b= false carm area error 38 suberror 189
M _CAMSWITCH_ERROR_CAMTRAC K 7= false cam track error 38 suberror 190
3 _CAMSWITCH_MOCOMPAREWVALLIE a= not enough comparison value
b _CAMSWITCH_IMIT = initialization
W _CAMSWITCH_ACTIVE 10= activ

64599axx
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MC_CAMSWITCH_EXTENDED_CONFIG_MX

TYPE MC_CAMSWITCH_EXTERDED_COMFIG_MX
STRUCT

Dy BOOL;
EMD_STRUCT

EMD_TYPE
64600axx

MC_CAMSWITCH_EXTENDED_DIAG_MX

TPE MC_CAMSWITCH_EXTENDED_DIAG_M
STRUCT
Damimy  BOOL;
EMD_STRUCT
EMD_TYPE

64601axx
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C 20,

4.4.3 PDO configuration
In  addition

Conﬁguration of process data flow
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Manual —
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the

see data type
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"MC_ConnectAxis_ MX",
"MC_LinkTecCamSwitch_MX" module also performs some settings at the process data
interface. The result of the tracks is written to Out Process Data Low Word 9. Depending
routed to the hardware outputs,
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4.5 The function modules of the MPLCTecCamSwitch_MX library
451 MC_LinkTecCamSwitch_MX
M C_LinkTecCarmswitch_
MC_LinkTecCamswitch_ s
—Enahle Doner—
—{Destination Error—
—ExtConfig ErrarlDi—
—Ais LinkState—
ExtDiadf
64603axx
Description:
The "MC_LinkTecCamSwitch_MX" function module is the logical interface between the
axis and the "Cam controller" technology function. Once "ConnectAxis" has established
the cyclical communication with the axis and after the unit has been enabled, the indi-
vidual MOVIAXIS® technology functions are first configured and the ones necessary for
the cam controller are activated.
Further, the process data interface is set-up (OUT-Low Word 9), and the routing to the
hardware outputs is established.
Important:
The "MC_LinkTecCamSwitch_MX" module is absolutely essential for using the cam
controller. It must be called cyclically in the program.
If LinkState = NotLinked, none of the function modules of the
"MPLCTecCamSwitch_MX" can be executed, a corresponding error message is issued.
Prerequisite:
MOVI-PLC® advanced in technology version T1 or higher.
ConnectAxis for corresponding axes is integrated in the cyclical program.
Inputs:

Name Meaning

Enable The module is processed as long as Enable ,true“. Initialization
is performed with a rising edge.

Destination MC_CAMSWITCH_DESTINATION_MX MX_CAMSWITCH_DEST_NONE =
OMX_CAMSWITCH_DEST_X11 =
1MX_CAMSWITCH_DEST_OPT1 =
2MX_CAMSWITCH_DEST_OPT2 =
4MX_CAMSWITCH_DEST_X11_OPT1 =
3MX_CAMSWITCH_DEST_X11_OPT2 =
5MX_CAMSWITCH_DEST_OPT1_OPT2 =
6MX_CAMSWITCH_DEST_X11_OPT1_OPT2=7
Explanation of the aabreviations:

X11 — Standard outputs X11 D0O-D3
OPT1 — Option card 1 XIO11A / XIA11A
OPT2 - Option card 2 XIOT1A / XIA11A

ExtConfig MC_CAMSWITCH_EXTENDED_CONFIG_MX | Extended configuration

Axis AXIS_REF Logical address of the axis that is to be addressed by the func-
tion block.
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Outputs:
Name Type Meaning
Done BOOL Initialization successfully completed, connection with Cam technology

Error ' BOOL

function established

. Fault in module during execution

ErrorlD UINT

see page 163

LinkState MC_LINKTECSTATE

ExtDiag ' MC_CAMSWITCH_EXTENDED_DIAG_MX |

Current status:

GEN_TEC_NOTLINKED

(no connection)
GEN_TEC_NOTINITIALISED

(ho initialization)

GEN_TEC_INITIALISED

(Cam switch technology function initialized)

Extended diagnostics
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MC_LinkTecCam_MX: Initialization

Call
MC_LinkTecCamSwitch_MX

I

Enable=True

technology version,
Log.address valid, only 1
LinkTecCamSwitch per
axis

Cancel process
with error and
error report

Error —»

LinkState =
GEN_TEC_NOT
_LINKED

LinkState =
GEN_TEC_NOT_LINKED

<+—Yes

Check:
PLCopenState >
NotConnected
i.e. connection to axis OK

LinkState =
GEN_TEC_NOT_INITIALIZED

Tec.function
CamSwitch

already set up?

No

v

Set up tec.functions

A

Configure PDO interface
Activate tec.functions

A4

LinkState =
GEN_TEC_INITIALIZED

A

y

Cyclical program sequence:
parameter service for other CamSwitch
modules
Establish and display the states

!

Reset after

No
error?

64604axx
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4.5.2 MC_SetCamSwitchConfig_MX

faMic_SetCamSwitchConfig! _hx

M _SetCamSwitchConfig_h
—Execute Donef
H5elect Busyl-
HConfig = Error-
HAxis = ErrariDp

Stater

64605axx
Description:
This module sets basic parameters for the respective cam track.

The track number is transferred with the Select input, and the track parameters are
transferred with the Config ARRAY. Each track requires an own instance of the module.
The parameters are taken over and written to the respective locations in the MOVIAXIS®
with the rising edge at the execute.

Recommendation:

Create an array for the initialization of the config. parameters.

Example: CamTrack: ARRAY[1..8] OF MC_CAMSWITCH_CONFIG_MX.
The parameters of the array are descibed with an initialization module.

Each track can be assigned a maximum of 16 cam references. There are 32 cams (ar-
eas) available. They can also be assigned several tracks.

Prerequisite:
MC_LinkTecCamSwitch_MX has the "CamSwitch" technology function set-up.
LinkState must not be "GEN_TEC_NOTLINKED".

Inputs:
Name Type Meaning
Execute | BOOL This input starts the task of the module with a rising edge
Select UINT 1 = Download parameter Cam track 1

2 = Download parameter cam track 2
3 = Download parameter cam track 3
4 = Download parameter cam track 4
5 = Download parameter cam track 5
6 = Download parameter cam track 6
7 = Download parameter cam track 7
8 = Download parameter cam track 8

Config MC_CAMSWITCH_CONFIG_MX | Mode: 0= deactivated / 1= activated
ModeControl :

0 - Standard cam track

1 - Modulo cam track

source : Data source for the track, see
MC_CAMSWITCH_SOURCE_MX
DeadTime: -500.000 [us] - +500.000 [us]
in steps of 100 ps

TimeFrame: 0-16 ms

MinModulo: minimum modulo value
MaxModulo: maximum modulo value
Hysteresis: Hysteresis of the cams
SelectArea[1] — number of cam *
SelectArea[2] — number of cam *

é.électAreaH 6] — number of cam *
* The number of the cam (1 — 32) is displayed.

Axis AXIS_REF Logical address of the axis that is to addressed by the
function blocks.
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Outputs:
Name Type Meaning
Done BOOL All parameters have been transferred successfully
Busy BOOL Parameters are being transferred
Error BOOL Fault in module during execution
ErrorlD UINT See the section Error identifier
State MC_CAMSWITCH_STATE_MX MX_CAMSWITCH_INACTIVE =0

MX_CAMSWITCH_ERROR_LENGTH = 1
MX_CAMSWITCH_ERROR_TYP =2
MX_CAMSWITCH_ERROR_VERSION = 3
MX_CAMSWITCH_ERROR_DATASOURCE =4
MX_CAMSWITCH_ERROR_CAMNUMBER = 5
MX_CAMSWITCH_ERROR_CAMAREA = 6
MX_CAMSWITCH_ERROR_CAMTRACK = 7
MX_CAMSWITCH_NOCOMPAREVALUE = 8
MX_CAMSWITCH_INIT = 9
MX_CAMSWITCH_ACTIVE = 10

4.5.3 MC_SetCamSwitchAreas_MX

Mz _SetCam3SwitchAreas_hx

M _SetCamBwitchAreas_hx
—Execute Cone
—5elect Busy—
-Cam & Error—
~Axis ErrorlD—

64607axx
Description:
This module is for transferring the cam data for max. 32 cams (areas).

The Select input is used for transferring the cam number and the ARRAY is used for
transferring the cam data. If the select input is not assigned or the value 0 is transferred,
all parameters of the 32 cams are transferred.

The parameters are taken over and written to the respective locations in the MOVIAXIS®
with the rising edge at the execute.

Prerequisite:
MC_LinkTecCamSwitch_MX has the "CamSwitch" technology function set-up.
LinkState must not be "GEN_TEC_NOTLINKED".
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Inputs:

Name Type Meaning

Execute BOOL This input starts the task of the module.

Select UINT 0 — Download all areas (cams)
1 — Download parameters area 1
2 — Download parameters area 2
32— Download parameter area 32

Cam Array [1..32] Cam[1].LeftLimit — left cam limit

OFMC_CAMSWITCH_AREAS_ | Cam[1].RightLimit — right cam limit
MX Cam[1].Direction — efficiency limit

0 — Off 1 — from left
2 — from right
3 — both directions
Caml...].LeftLimit — left cam limit
Caml...].RightLimit — right cam limit
Cam([...].Direction — efficiency limit
6am[32].LeftLimit — left cam limit
Cam[32].RightLimit — right cam limit
Cam[32].Direction — efficiency limit

Axis AXIS_REF Logical address of the axis that is to addressed by the
function blocks.

Outputs:

Name Type Meaning

Done BOOL All parameters have been transferred successfully

Busy BOOL Parameters are being transferred

Error BOOL Fault in module during execution

ErrorlD UINT see page 163
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4.54 MC_StarStopCamSwitch_MX

fhMC_StartStopCamSwitch_ bl
MC_StartStopCamSwiteh_h

Enahle Dione
Axis = Busy
Stopped
Error
ErrariD
CamSwitchState

64609axx
Description:

The "MC_StartStopCamSwitch" module activates the cam controller with Enable = True
and deactivates the cam controller with Enable = False.

Important:

The CamSwitchState is only updated with the positive or negative edge of enable.
Prerequisite:

MC_LinkTecCamSwitch_MX has the CamSwitch technology function set-up.
LinkState must not be "GEN_TEC_NOTLINKED".

Inputs:

Name Type Meaning

Enable BOOL True = cam controller activation
False = cam controller deactivation

Axis AXIS_REF Logical address of the axis that is to addressed by
the function blocks.

Outputs:

Name Type Meaning

Done BOOL Cam controller activated

Busy BOOL Parameters are being transferred

Stopped BOOL Cam controller deactivated

Error BOOL Fault in module during execution

ErrorlD UINT see page 163

CamSwitchState MC_CAMSWITCH_STATE_MX MX_CAMSWITCH_INACTIVE =0
MX_CAMSWITCH_ERROR_LENGTH =1
MX_CAMSWITCH_ERROR_TYP =2
MX_CAMSWITCH_ERROR_VERSION =3
MX_CAMSWITCH_ERROR_DATASOURCE =4
MX_CAMSWITCH_ERROR_CAMNUMBER =5
MX_CAMSWITCH_ERROR_CAMAREA = 6
MX_CAMSWITCH_ERROR_CAMTRACK =7
MX_CAMSWITCH_NOCOMPAREVALUE = 8
MX_CAMSWITCH_INIT =9
MX_CAMSWITCH_ACTIVE =10
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4.5.5 MC_ForceCamSwitch_MX

famC_ForcecamSwitch_hx

M _ForceCamSwitch_h
{Enable Donel
{Forcen Busy-
{ForceQFF Stoppedr-
P alarity Erraor
{ois = ErrarlDi-

64611axx
Description:

With the "MC_ForceCamSwitch" module, you can set or reset the outputs of the cam
controller individually. Further, you can reverse the polarity.

If the Enable input is logically one, the parameters are written. If the input is logically ze-
ro, the setting/resetting, and the reversal of the logic are canceled.

Important:

If an output is set and the logic is reversed at the same time, the output is reset perma-
nently. That means that the logic is reversed according to the manual specification of
the process output data (forcing).

Prerequisite:
"MC_LinkTecCamSwitch_MX" has the "CamSwitch" technology function set-up.
LinkState must not be "GEN_TEC_NOTLINKED".

Inputs:
Name Type Meaning
Enable BOOL True = Forcing
False = no forcing
ForceON Byte Track 1-8 <---> bit 0-7

bit = 0 output not set
bit = 1 track is permanently true

ForceOFF Byte Track 1-8 <---> bit 0-7
bit = 0 output not reset
bit = 1 track is permanently false

Polarity Byte Track 1-8 <---> bits 0-7
bit = 0 no reversal
bit = output is reversed (XOR)

Axis AXIS_REF Logical address of the axis that is to be addressed by the

function block.

Outputs:
Name Type Meaning
Done BOOL Forcing
Busy BOOL Parameters are being transferred
Stopped BOOL No forcing
Error BOOL Fault in module during execution
ErrorlD UINT see page 163
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4.6 Example

4.6.1 8 tracks and 32 cams
In the "InitCamAreas" module, you have to set the initialization parameters for the cams.

fhlnitCamaAreas

InitCamareas
—{Execute Camareal—

64612axx

Declaration FUNCTION_BLOCK InitCamAreas
VAR_INPUT
Execute:BOOL;
END_VARVAR_OUTPUT
Camarea: ARRAY[1..32] OF MC_CAMSWITCH_AREAS_MX;
END_VAR
VAR
EXE: BOOL;
bREdgeexecute: BOOL,;
END_VAR

Program EXE:=Execute AND NOT bREdgeexecute;

bREdgeexecute:=Execute;

IF EXE THEN
(*area 1%)
Camarea[1].LeftLimit :=1000;
Camarea[1].RightLimit :=2000;
Camarea[1].Direction :=3;
(*area 2%)
Camarea[2].LeftLimit :=3000;
Camarea[2].RightLimit :=4000;
Camarea[2].Direction :=3;
(*area 3%)
Camarea[3].LeftLimit :=5000;
Camarea[3].RightLimit :=6000;
Camarea[3].Direction :=3;
(*area 4%)
Camarea[4].LeftLimit :=7000;
Camarea[4].RightLimit :=8000;
Camarea[4].Direction :=3;
(*area 5%)
Camarea[5].LeftLimit :=9000;
Camarea[5].RightLimit :=10000;
Camarea[5].Direction :=3;
(*area 6%)
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Camarea[6].LeftLimit :=11000;
Camarea[6].RightLimit :=12000;
Camarea[6].Direction :=3;

(*farea 7%)

Camarea[7].LeftLimit :=13000;
Camarea[7].RightLimit :=14000;
Camarea[7].Direction :=3;

(*area 8%)

Camarea[8].LeftLimit :=15000;
Camarea[8].RightLimit :=16000;
Camarea[8].Direction :=3;

(*area 9%)

Camarea[9].LeftLimit :=17000;
Camarea[9].RightLimit :=18000;
Camarea[9].Direction :=3;

(*area 10%)
Camarea[10].LeftLimit :=19000;
Camarea[10].RightLimit :=20000;
Camarea[10].Direction :=3;
(*area 11%)
Camarea[11].LeftLimit :=21000;
Camarea[11].RightLimit :=22000;
Camarea[11].Direction :=3;
(*area 12%)
Camarea[12].LeftLimit :=23000;
Camarea[12].RightLimit :=24000;
Camarea[12].Direction :=3;
(*area 13%)
Camarea[13].LeftLimit :=25000;
Camarea[13].RightLimit :=26000;
Camarea[13].Direction :=3;
(*area 14%)
Camarea[14].LeftLimit :=27000;
Camarea[14].RightLimit :=28000;
Camarea[14].Direction :=3;
(*area 15%)
Camarea[15].LeftLimit :=29000;
Camarea[15].RightLimit :=30000;
Camarea[15].Direction :=3;
(*area 16%)
Camarea[16].LeftLimit :=31000;
Camarea[16].RightLimit :=32000;
Camarea[16].Direction :=3;
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(*farea 17%)
Camarea[17].LeftLimit :=33000;
Camarea[17].RightLimit :=34000;
3;

Camarea[17].Direction :
(*area 18%)
Camarea[18].LeftLimit :=35000;
Camarea[18].RightLimit :=36000;
3;

Camarea[18].Direction :
(*area 19%)
Camarea[19].LeftLimit :=37000;
Camarea[19].RightLimit :=38000;
3

Camarea[19].Direction :
(*area 20%)
Camarea[20].LeftLimit :=39000;
Camarea[20].RightLimit :=40000;
3;

Camarea[20].Direction :
(*area 21%)
Camarea[21].LeftLimit :=41000;
Camarea[21].RightLimit :=42000;
3;

Camarea[21].Direction :
(*area 22%)
Camarea[22].LeftLimit :=43000;
Camarea[22].RightLimit :=44000;
3

Camarea[22].Direction :
(*area 23%)
Camarea[23].LeftLimit :=45000;
Camarea[23].RightLimit :=46000;
3;

Camarea[23].Direction :
(*area 24*)
Camarea[24].LeftLimit :=47000;
Camarea[24].RightLimit :=48000;
3;

Camarea[24].Direction :
(*area 25%)
Camarea[25].LeftLimit :=49000;
Camarea[25].RightLimit :=50000;
3

Camarea[25].Direction :
(*area 26*)
Camarea[26].LeftLimit :=51000;
Camarea[26].RightLimit :=52000;
3

Camarea[26].Direction :
(*area 27%)
Camarea[27].LeftLimit :=53000;
Camarea[27].RightLimit :=54000;
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Camarea[27].Direction :
(*area 28*)
Camarea[28].LeftLimit :=55000;
Camarea[28].RightLimit :=56000;
Camarea[28].Direction :=3;
(*area 29%)
Camarea[29].LeftLimit :=57000;
Camarea[29].RightLimit :=58000;
Camarea[29].Direction :=3;
(*area 30%)
Camarea[30].LeftLimit :=59000;
Camarea[30].RightLimit :=60000;
Camarea[30].Direction :=3;
(*area 31%)
Camarea[31].LeftLimit :=61000;
Camarea[31].RightLimit :=62000;
Camarea[31].Direction :=3;
(*area 32%)
Camarea[32].LeftLimit :=63000;
Camarea[32].RightLimit :=64000;
Camarea[32].Direction :=3;END_IF

In the "InitCamTrack" module, you have to set the initialization parameters for the tracks.

falnitCamTrack

InitCamTrack
1—Execute CamTrack

64613axx
Declaration FUNCTION_BLOCK InitCamTrack
VAR_INPUT
Execute:BOOL;
END_VAR
VAR_OUTPUT
CamTrack: ARRAY[1..8] OF MC_CAMSWITCH_CONFIG_MX;
END_VAR
VAR
EXE: BOOL;
bREdgeexecute: BOOL,;
END_VAR
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Program EXE:=Execute AND NOT bREdgeexecute;
bREdgeexecute:=Execute;
IF EXE THEN
(*track 1%)
CamTrack[1].Mode :=TRUE;
CamTrack[1].ModeControl :=FALSE;
CamTrack[1].DataSource :=MX_CAMSWITCH_SYSTEMPOS_ENCODERT;
CamTrack[1].DeadTime :=0;
CamTrack[1].TimeFrame :=1;
CamTrack[1].MinModuloValue :=0;
CamTrack[1].MaxModuloValue := 131072;
CamTrack[1].Hysteresis :=0;
CamTrack[1].SelectArea[1]:=1;
CamTrack[1].SelectArea[2]:=2;
CamTrack[1].SelectArea[3]:=3;
CamTrack[1].SelectArea[4]:=4;
CamTrack[1].SelectArea[5]:=5;
CamTrack[1].SelectArea[6]:=6;
CamTrack[1].SelectArea[7]:=23;
CamTrack[1].SelectArea[8]:=24;
CamTrack[1].SelectArea[9]:=25;
CamTrack[1].SelectArea[10]:=26;
CamTrack[1].SelectArea[11]:=27;
CamTrack[1].SelectArea[12]:=28;
CamTrack[1].SelectArea[13]:=29;
CamTrack[1].SelectArea[14]:=30;
CamTrack[1].SelectArea[15]:=31;
CamTrack[1].SelectArea[16]:=32;
(*track 2*)
CamTrack[2].Mode :=TRUE;
CamTrack[2].ModeControl :=FALSE;
CamTrack[2].DataSource :=MX_CAMSWITCH_SYSTEMPOS_ENCODERT;
CamTrack[2].DeadTime :=0;
CamTrack[2].TimeFrame :=1;
CamTrack[2].MinModuloValue :=0;
CamTrack[2].MaxModuloValue := 131072,
CamTrack[2].Hysteresis :=0;
CamTrack[2].SelectArea[1]:=3;
CamTrack[2].SelectArea[2]:=4;
(*track 3%)
CamTrack[3].Mode :=TRUE;
CamTrack[3].ModeControl :=FALSE;
CamTrack[3].DataSource :=MX_CAMSWITCH_SYSTEMPOS_ENCODERT;
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CamTrack[3].DeadTime :=0;
CamTrack[3].TimeFrame :=1;
CamTrack[3].MinModuloValue :=0;
CamTrack[3].MaxModuloValue := 131072;
CamTrack[3].Hysteresis :=0;
CamTrack[3].SelectArea[1]:=5;
CamTrack[3].SelectArea[2]:=6;
(*track 4%)
CamTrack[4].Mode :=TRUE;
CamTrack[4].ModeControl :=FALSE;
CamTrack[4].DataSource :=MX_CAMSWITCH_SYSTEMPOS_ENCODERT;
CamTrack[4].DeadTime :=0;
CamTrack[4].TimeFrame :=1;
CamTrack[4].MinModuloValue :=0;
CamTrack[4].MaxModuloValue := 131072;
CamTrack[4].Hysteresis :=0;
CamTrack[4].SelectArea[1]:=7;
CamTrack[4].SelectArea[2]:=8;

(*track 5%)
CamTrack[5].Mode :=TRUE;
CamTrack[5].ModeControl :=FALSE;
CamTrack[5].DataSource :=MX_CAMSWITCH_SYSTEMPOS_ ENCODERT;
CamTrack[5].DeadTime :=0;
CamTrack[5].TimeFrame :=1;
CamTrack[5].MinModuloValue :=0;
CamTrack[5].MaxModuloValue := 131072;
CamTrack[5].Hysteresis :=0;
CamTrack[5].SelectArea[1]:=1;
CamTrack[5].SelectArea[2]:=2;

(*track 6%)
CamTrack[6].Mode :=TRUE;
CamTrack[6].ModeControl :=FALSE;
CamTrack[6].DataSource := MX_CAMSWITCH_MODULOPOS ENCODERT;
CamTrack[6].DeadTime :=0;
CamTrack[6].TimeFrame :=1;
CamTrack[6].MinModuloValue :=0;
CamTrack[6].MaxModuloValue := 10000;
CamTrack[6].Hysteresis :=0;
CamTrack[6].SelectArea[1]:=3;
CamTrack[6].SelectArea[2]:=4;
(*track 7*)
CamTrack[7].Mode :=TRUE;
CamTrack[7].ModeControl :=FALSE;
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CamTrack[7].DataSource := MX_CAMSWITCH_MODULOPOS_ENCODERT1;

CamTrack[7].DeadTime :=0;
CamTrack[7].TimeFrame :=1;
CamTrack[7].MinModuloValue :=0;
CamTrack[7].MaxModuloValue := 10000;
CamTrack[7].Hysteresis :=0;
CamTrack[7].SelectArea[1]:=5;
CamTrack[7].SelectArea[2]:=6;

(*track 8%)

CamTrack[8].Mode :=TRUE;
CamTrack[8].ModeControl :=FALSE;
CamTrack[8].DataSource :=MX_CAMSWITCH_USERPOS_ ENCODERH1;
CamTrack[8].DeadTime :=0;
CamTrack[8].TimeFrame :=1;
CamTrack[8].MinModuloValue :=0;
CamTrack[8].MaxModuloValue := 20000;
CamTrack[8].Hysteresis :=0;
CamTrack[8].SelectArea[1]:=1;
CamTrack[8].SelectArea[2]:=2;
CamTrack[8].SelectArea[3]:=3;
CamTrack[8].SelectArea[4]:=4;
CamTrack[8].SelectArea[5]:=5;
CamTrack[8].SelectArea[6]:=6;
CamTrack[8].SelectArea[7]:=7;
CamTrack[8].SelectArea[8]:=8;
CamTrack[8].SelectArea[9]:=9;
CamTrack[8].SelectArea[10]:=10;
CamTrack[8].SelectArea[11]:=11;
CamTrack[8].SelectArea[12]:=12;

END_IF
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Creating and cyclically calling the "MX_CamSwitch_MX" module.

h_CarmSwitch_hlx

fhtiC_Link Tec Camswitch_l

AND OR M _Link Tec Camswitch_id

ht_hmin_F LIP . Link Tec Cam_fid. Done - Enable Dhare
ht_tigin_F IP. SetCam Config_Rid. Dome - bLinktecCam Switch - Clest=h4_CAMSWATCH_DEST_X11_0PT1_0OPT2-Destination Emor—
blinktec Cam Switch - — Ext Config Emor|0—
l¥_hgin_FUP. Connect Auis. iz - Aais - Link State | —
Ext Diag—

ThhAC _Start Stop Cam Switch_hi
AHD WiC_%tart StopCamSwitch_hii

ThhAC_Link Tec Camswitch_hiE. Done Enable Dore
beStart - h_ttgin_F UP. Connect fwis . Axis R e Busy —
Stopped —
Ermor—
Ermor|D—

CamSwitch State —Cam Switch State=hd_CAMSWITCH_ACTIVE

TEhAC_Foree CamSwitch_WiE

MC_Force CamSwitch_hii
bforce {Enable Dione
Force ON=0—FonceOH Busy —
ForceOF F=0{Force OFF Stopped —
Palarity =0 Palarity Emor—
hiti_higin_F P Conmect @iz Az fis = Emorl0—

thinit CamAreas

AMO Init Camfreas
binit Cam Switch Arza Execute  Camarea amarea
ThhAC_Link Tec Camewitch_hi Done
ThhiC_Set CamSwitchAreas i
AMO MC_Set CamSwitchfreas_hi
biCam Switch Arza BExecute Done
ThhAC_Link Te: Camswitch_hi. Done - zelect=0—5elzct Busy —
camarea—Cam Emorf—
hEi_igin_F IR Conmect Sz Sz - Ais = Emorl 0 —
thinitCamTrack
AND InitCamTrack
ThhAC_Link Tec Cameswitch_hi Done Execute CamTrack CamTrachk
blnit Cam Switch Track
ThhAC_%et Cam Switch Configl _ii
AMO MiC_Set Cam Switch Config Rl
ThhAC_Link Te: Camswitch_hi. Done - Brecute Done
b Init Cam Switch Track - 1q5elact Busy —
bCam SwitchTrack 1+ CamTrack[1]qConfig e Emar—
hE_Mgin_F P . Connect Az, Az - Axis @ EmorlO—
State —
ThiC_Set Cam Switch Configz _hid
AHD MC_Set Cam Switch Config_hix
FhRC_LinkTec Camswitch bl Done - Esect Done
TohAC_Set Cam Switch Config _Wi, Done— 2 Selact Busy [—
bCam SwitchTrackz — CamTrack[2]qConfig = Emror—
tol_tlin_FUP.Connect fxis . Ais {fuis = ErorlD—
Hate—
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fohAC_Set Cam Switch Configd _hid

AND MC_Set Cam Switch Config i
TbhAC_Link Tec Camswitch_t. Done - Exacute Do
ThhdC_Set Cam Switch Config Wi Done G Select Busy —
b Cam SwitchTracks CamTrack [3] 4 Config » Eror—
Wl_hwin_FUP.Connactfwis. Axis {fwis Erorl 0 —
State —
fohdC_Set Cam Switch Configd_tii
AMND MC_Set Cam Switch Config_hid
TbhAC_Link Tec Camswitch_hit. Done - Exacute Dare
tbhdC_Set Cam Switch Configd _hi. Done 4 Select Busy |—
b Cam Switch Track 4 CamTrack [4] 4 Config » Emor—
hi_hwiin_FUP.Conneactfuiz. Auis - fwis - Errorl 0 —
State | —
fohAC_Set Cam Switch Configh _hid
AND MC_Set Cam Switch Config i
TbhAC_Link Tec Camswitch_t. Done - Exacute Do
ThhdC_Set Cam Switch Configd b Done O Select Busy —
b Cam SwitchTracka CamTrack[5]4 Config » Eror—
Wl_hwin_FUP.Connactfwis. Axis {fwis Erorl 0 —
State —
fohdC_Set Cam Switch Configh _tl
AMD MC_Set Cam Switch Config_hid
TbhAC_Link Tec Camswitch_hit. Done - Exacute Dare
thhdC_Set Cam Switch Configh_hi. Done - G Select Busy |—
b Cam Switch Track CamTrack 6] 4 Config » Emor—
hi_hwiin_FUP.Conneactfuiz. Auis - fwis - Errorl 0 —
State | —
fohAC_Set Cam Switch Config? _hid
AND MC_Set Cam Switch Config i
TbhAC_Link Tec Camswitch_t. Done - Exacute Do
ThhdC_Set Cam Switch Configh _hi Done 7 Select Busy —
b Cam SwitchTrack? CamTrack[[]4 Config » Eror—
Wl_hwin_FUP.Connactfwis. Axis {fwis Erorl 0 —
State —
fohdC_Set Cam Switch Configl_tii
AMD MC_Set Cam Switch Config_hid

TbhAC_Link Tec Camswitch_hit. Done -
fhhdC_Set Cam Switch Config? _hi. Done
bCam SwitchTracks

.
Cam Trach [#]
hi_win_FLUP.Connect Az . Auis —

Execute
Select
Config »
Lz B

Done
Busy
Eror
EmorlD
State
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Appendix

Fault detection (ErroriD)

Fault code  Error designation

Problem

FA0010 E_IEC_GENERAL_INVALID_TECHNOLOGIE_OPTION Requested technology func-
tion not supported

FA020... General link tec error

FA0200 E_TEC_GENERAL_MULTIPLE_TECLINKS The LinkTec FB may not be
called repeatedly.

FA0201 E_TEC_GENERAL_INVALID_LINKSTATE Invalid LinkState for function
call

FA0202 E_TEC_GENERAL_NOT_LINKED LinkTec FB has no logical
connection

FA0203 E_TEC_GENERAL_NOT_INITIALIZED Technology function not yet
active

IEC general error messages

FA0070 E_IEC_PARAMETER_VALUE_OUT_OF_RANGE Invalid entry value for param-
eter

FBO0071 E_MDX_MOTIONBLOCK_LOG_ADR_NOT_INITIALIZED MC_ConnectAxis_MDX has
not yet assigned a log.
address

FB0072 E_MDX_MOTIONBLOCK_INVALID_LOG_ADR Invalid log. address

FB0073 E_MDX_MOTIONBLOCK_INVALID_STATE Function call in current PLCo-

pen state not permitted
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