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1 About this documentation

1 About this documentation

This documentation describes how to create a structured program from the machine idea all the
way through to the executable program in the »PLC Designer« by means of the Lenze FAST

Application Template.

It shows how to create individual machine modules and interconnect them in the Machine Module
Tree (MMT). In order to implement the machine application, FAST technology modules are

integrated.

This documentation is part of the "Controller-based Automation" manual collection. It consists of
the following sets of documentation:

Documentation type

Subject

Product catalogue

Controller-based Automation (system overview, sample topologies)
Lenze Controller (product information, technical data)

System manuals

Visualisation (system overview/sample topologies)

Communication manuals
Online helps

Bus systems
« Controller-based Automation EtherCAT®
« Controller-based Automation CANopen®
« Controller-based Automation PROFIBUS®
« Controller-based Automation PROFINET®

Reference manuals
Online helps

Lenze Controllers:
« Controller 3200 C
« Controller c300
« Controller p300
- Controller p500

Software manuals
Online helps

Lenze Engineering Tools:
+ »PLC Designer« (programming)
- »Engineer« (parameter setting, configuration, diagnostics)
+ »VisiWinNET® Smart« (visualisation)
« »Backup & Restore« (backup, restore, update)
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1 About this documentation

More technical documentation for Lenze components

Further information on Lenze products which can be used in conjunction with Controller-based
Automation can be found in the following sets of documentation:

Planning / configuration / technical data Symbols:

O | Product catalogues O Printed documentation
« Controller-based Automation O PDFfile / online help in the Lenze
» Controllers engineering tool

« Inverter Drives/Servo Drives

Mounting and wiring

| Mounting instructions

« Controllers

« Communication cards (MC-xxx)
+ 1/0 system 1000 (EPM-Sxxx)

« Inverter Drives/Servo Drives

« Communication modules

O | Hardware manuals
« Inverter Drives/Servo Drives

Parameter setting / configuration / commissioning

0O | Online help/reference manuals
« Controllers

« Inverter Drives/Servo Drives
+ 1/0 system 1000 (EPM-Sxxx)

0 | Online help/communication manuals
* Bus systems
« Communication modules

Sample applications and templates

0O | Online help / software and reference manuals
* i700 application sample

« Application Samples 8400/9400

« FAST Application Template

« FAST technology modules

'@ Tip!

Current documentation and software updates with regard to Lenze products can be found
in the download area at:

www.lenze.com
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About this documentation

Document history

1.1

Target group

This documentation is intended for all persons who plan, program and commission a Lenze
automation system on the basis of the Lenze FAST Application Software.

Screenshots/application examples

All screenshots in this documentation are application examples. Depending on the firmware
version of the Lenze devices used and the software version of the Engineering tools installed (e.g.
»PLC Designer« ), screenshots in this documentation may differ from the representation on the

screen.

Information regarding the validity

The information in this documentation is valid for the following Lenze software:

Software

From software version

»PLC Designer«

(L_EATP_ApplicationTemplate library)

3.13

Document history

Version Description
5.0 04/2021 TDO06 | General revision
4.0 10/2018 TD29 | General revision
3.0 06/2016 TD17 | Updated to »PLC Designer« V3.13
« General revision
2.0 12/2015 TD17 | Updated to »PLC Designer« V3.12
« General revision
1.6 05/2015 TD17 | Updated to »PLC Designer« V3.10
15 12/2014 | TD11 | Updated to »PLC Designer« V3.9
1.4 10/2013 TD11 | Updated to »PLC Designer« V3.6
+ Optimisations from usability tests (user group)
- System error messages have been added.
« L_EATP_MMD_Base structure has been added.
« "Create MM Instance" command has been added.
13 04/2013 TD11 | Updated to »PLC Designer« V3.5
« Software update of "Application Template Counter"/"Application Template".
« New: Application example "flying saw".
12 11/2012 TD11 | Updated to »PLC Designer« V3.3.2
+ New: "Application Template Counter" sample project (Lenze standard)
11 07/2012 TD11 | Updated
« General correction
- Adaptation to VISU layout according to the Lenze programming style guide for
function blocks.
1.0 04/2012 TD11 | First edition
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About this documentation

1.2 Conventions used

1.2 Conventions used

This documentation uses the following conventions to distinguish between different types of

information:

Type of information Highlighting Examples/notes

Spelling of numbers

Decimal separator Point The decimal point is always used.
For example: 1234.56

Text

Version information Blue text colour Allinformation that only applies to a certain controller
software version or higher is identified accordingly in this
documentation.
Example: This function extension is available from software
version V3.0 onwards!

Program name » « Lenze »PLC Designer«...

Window italics The message window... / The Options dialog box ...

Variable names Setting bEnable to TRUE...

Control element bold The OK button .../ The Copy command ... / The Properties tab
.../ The Name input field ...

Sequence of menu If several commands must be used in sequence to carry out a

commands function, the individual commands are separated by an
arrow: Select File=Open to...

Shortcut <bold> Use <F1> to open the online help.
If a shortcut is required for a command to be executed, a "+"
has been put between the key identifiers: With
<Shift>+<ESC> ...

Program code Courier IF varl < var2 THEN

Keyword Courier bold ;N]:) iFJr !

Hyperlink underlined Optically highlighted reference to another topic. It is
activated with a mouse-click in this online documentation.

Icons

Page reference (B 7) Reference to further information: Page number in PDF file.

Step-by-step instructions Step-by-step instructions are indicated by a pictograph.

ESG
="/U
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About this documentation

Terminology used

Terminology used

Term

Meaning

Controllers

The Controller is the central component of the Lenze automation system which controls the
motion sequences by means of the operating system.

The Controller communicates with the field devices (inverters) via the fieldbus.

Engineering PC

The Engineering PC and the Engineering tools installed serve to configure and parameterise
the system.
The Engineering PC communicates with the controller via Ethernet.

Inverters Generic term for Lenze frequency inverters, servo inverters
MFB Machine function block
A machine function block contains the functions of a machine module (MM) in the »PLC
Designer«.
MM Machine module
A machine module maps a subfunction of the machine/system in the »PLC Designerx.
Machine modules are interconnected via the corresponding machine function blocks (MFB).
MMT Machine Module Tree
The machine module tree maps the structure of the automation system. The individual
machine modules (MM) are arranged hierarchically in the tree topology.
PLC Programmable Logic Controller

(German designation: SPS - Speicherprogrammierbare Steuerung)
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About this documentation
1.4 Notes used

1.4 Notes used

The following signal words and symbols are used in this documentation to indicate dangers and
important information:

Safety instructions

Layout of the safety instructions:

A Pictograph and signal word!

(characterise the type and severity of danger)

Note
(describes the danger and gives information about how to prevent dangerous
situations)
Pictograph Signal word Meaning
Danger! Danger of personal injury through dangerous electrical voltage
A Reference to an imminent danger that may result in death or serious
personal injury if the corresponding measures are not taken.
Danger! Danger of personal injury through a general source of danger
A Reference to an imminent danger that may result in death or serious
personal injury if the corresponding measures are not taken.
Stop! Danger of property damage
Reference to a possible danger that may result in property damage if the
corresponding measures are not taken.

Application notes

Pictograph Signal word Meaning
> Note! Important note to ensure trouble-free operation
\@, Tip! Useful tip for easy handling
@ Reference to another document
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Safety instructions

Safety instructions

Please observe the safety instructions in this documentation when you want to commission an
automation system or a plant with a Lenze Controller.

@ The device documentation contains safety instructions which must be observed!

Read the documentation supplied with the components of the automation system
carefully before you start commissioning the Controller and the connected devices.

A Danger!

High electrical voltage

Injury to persons caused by dangerous electrical voltage
Possible consequences

Death or severe injuries

Protective measures

Switch off the voltage supply before working on the components of the automation
system.

After switching off the voltage supply, do not touch live device parts and power
terminals immediately because capacitors may be charged.

Observe the corresponding information plates on the device.

A Danger!

Injury to persons

Risk of injury is caused by ...

» unpredictable motor movements (e.g. unintended direction of rotation, too high
velocities or jerky movement);

« impermissible operating states during the parameterisation while there is an active
online connection to the device.

Possible consequences

Death or severe injuries

Protective measures

- If required, provide systems with installed inverters with additional monitoring and
protective devices according to the safety regulations valid in each case (e.g. law on
technical equipment, regulations for the prevention of accidents).

- During commissioning, maintain an adequate safety distance to the motor or the
machine parts driven by the motor.
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2 Safety instructions

Stop!

Damage or destruction of machine parts

Damage or destruction of machine parts can be caused by ...
» Short circuit or static discharges (ESD);

+ unpredictable motor movements (e.g. unintended direction of rotation, too high
velocities or jerky movement);

- impermissible operating states during the parameterisation while there is an active
online connection to the device.
Protective measures

« Always switch off the voltage supply before working on the components of the
automation system.

» Do not touch electronic components and contacts unless ESD measures were taken
beforehand.

« If required, provide systems with installed inverters with additional monitoring and
protective devices according to the safety regulations valid in each case (e.g. law on
technical equipment, regulations for the prevention of accidents).
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12

System requirements

System requirements

Engineering PC

Lenze Controller

Hardware

PC/notebook

PLC (Logic) from firmware V3.13

Operating system of

» Microsoft® Windows® XP Professional
(32 bits) from SP3
 Microsoft® Windows® 7 (32 and 64 bits)

Microsoft® Windows® CE

Required Lenze
software

»PLC Designer« from V3.13
and installed L_EATP_ApplicationTemplate
library (from V3.13)

Runtime Software Motion
For this purpose, the project information has
to be updated: "Update devices" command.
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4 Structured programming with the Application Template

4 Structured programming with the Application Template

Everything starts with a machine idea. In order to convert this idea into a machine that is to be
implemented with the Application Template, individual machine modules are created for the
different drive tasks.

Infeed Unwinder i Welder Sealer i Conveyor

[4-1] Machine idea split into machine modules

Figure [4-1] shows a form-fill-seal machine that has been split into several machine modules.

In the further course, the documentation only refers to a sample implementation of the module
"Infeed" and "Unwinder" in the »PLC Designer«:

Infeed Unwinder

........................ .| The "Infeed" machine module cmmeeemmennseenneennannnno, | THE "Unwinder” machine module
Infeed i | contains a drive thatis mapped | : Unwinder | | contains a drive that is also
i | by the FAST technology module | ! i | mapped by the FAST technology
"Electrical Shaft Position". : i | module "Electrical Shaft
i i | Position".
i | The "Winder Dancer-controlled"
= i | technology module is not

\ i | implemented for this example.
© N7 "
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4 Structured programming with the Application Template

41 Procedure

4.1 Procedure

Step Activity

1. Creating a new »PLC Designer« project — opening the Application Template (€3 15)
2nd Creating machine modules (£317) or Copy machine module (£323)

3rd Creating machine module instances (2 26)

4. Integrating machine modules into the Machine Module Tree (MMT) (2 30)
5th Implementing and connecting visualisation (£ 35)

6. Inserting FAST technology modules (£2 37)

Connecting axes (Cd 40)

8. Establishing the communication channel (ACD Slave Access) (2 42)

9. Using operation modes (3 43)

10. Using the communication channel (£3 45)

11. Creating and processing error messages (1 46)
Other tasks

» Save machine module as template (&220)

» Renaming a machine module (1 28)

» Deleting machine modules (ca 34)

» Deleting machine module references (ta 33)

The individual tasks are described in detail in the following sections.
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4 Structured programming with the Application Template

4.2 Creating a new »PLC Designer« project — opening the Application Template

4.2 Creating a new »PLC Designer« project — opening the Application Template

How to proceed
1.

Start the »PLC Designer«.

2. Create a new project with the File & New project menu command.

A selection menu then opens.

In the category "(General)" select the template "Standard project”.

4. Confirm the entries with OK.

The "Standard Project” selection menu then opens.

5. Select the controller type and the "L_FAST_Standard " template:

e, Standard Project

j Flease choose the controller type, the compiler version and the IEC 61131 language of main program PLC_PRG:
§

~
Controller type: Name Vendor
= |J) Controller
[l Cantroller 3200C Lenze
[l Cantroller 3241C Lenze
[l Controller c300 Lenze
[l Controller c520 Lenze
[l Controller c550 Lenze
[l Controller c750 Lenze
[=] Panel Controller p300 Lenze
=] Panel Controller p500 Lenze
=. B Tnverter hd
Information:
-
Name: Controller c550
Vendor: Lenze w
Version: 1.5.0.10
Runtime software: FAST Runtime
Description: Controller 550 for all applications (Logic and -
Motion)
Controller Firmware Version  |¥1.5.0,10 e
Compiler-Version: V3.5.16.0 (PLC Designer: V3.22.x.x) ~
Language main program: Structured Text (ST) il
Project template: L_FAST_Standard bl
| Ok | Cancel

6. Confirm the entries with OK.
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4 Structured programming with the Application Template

4.2 Creating a new »PLC Designer« project — opening the Application Template

The project then opens with this device tree structure:

Devices - o X
=[5 L_FAST Standard -
= [l Device (Contraller c550)
=B pLC Logic

=} Application
+-12) A10_MachineModuleTree
+-[2) A12_Configuration
+-) AZ20_visualisation
+-2) A55_Varlists
) AGD_MotionObjects
=-I2) A70_MachineModuleSources
=-12) MM_MachineControl
+ structs
) UserPOls
+-I visu
=-|Z] MFa_Machinecantrol {F8)
+-[2) MFBO1_Basic Functions
+-{J) MFBO3_Processing
+-2) A71_LocalSources
) AB0_Documentation
=-I2) A%0_Resources
+-{) TaskOrganization
ImagePool
ﬂ Recipe Manager
- Symbaol Configuration
= @ Task Configuration
=-§% TaskFreewheeling
@ CallsFree
= Qfﬁs TaskHighPriority
@ CallsHigh
=58 TaskMidPriarity
& callsmid
TextList
@5 Trace
VisualizationManager
m Library Manager
LEM FAST_MachineErrorManager (LEM)
LEM FAST_MachineModuleConfiguration (LMH)
[l Coupler_I_0_moduls (Coupler 1/O moduls)
‘& AxesGroups
A VirtualAxes
= [l EtherCAT_Master (EtherCAT Master)
b Controller_Sync_Device (Controller Sync Device)
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4 Structured programming with the Application Template

43 Creating machine modules

4.3 Creating machine modules

How to proceed

1. Right-click onthe folder A70_MachineModuleSources and then select the menu command
Load Machine Module.

Devices

=i 1 FA5T Standard §
=-F]l Device (Controller 32000

=Bl pLE Logic

’:@} Application
FE:] A10_MachineModuleTree
H:ED A12_Configuration
-0 A20_visualisation
- a55_varlists
Eil a60_MotionCbjects
’:Eﬂ ABS_EnmpkyModule
: FE:] |ﬂM EmptyModule

W) aroM # cut
FF{E:] a71_L Copy
D o0 - Paste
#E as0R
m Librar | Delete
ol T_o_Modul_kKof 5] Manual control
& AxesGroups Properties. ..
-8 Yirtualaxes
B EtherCAT_Mas| £ Add Object ’
) Add Folder...
[ Edi Object
Edit Object With...
| Copy Empty Module
Lenze Homepage...
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4 Structured programming with the Application Template

43 Creating machine modules

2. Inthe "Load Machine Module" dialog box that appears, select tab "Lenze MM". In this tab,
open group |_em1p_machinemoduletemplates and select the entry MM_EmptyModule.

Load Machine Modu[e‘ [

Loads a machine module according to its template folder.

Lenze MM | User MM

Mame

= [d I_emlp_machinemoduletemplates. 3.16 0.1 (enze)
[ MM_EmptyModule

4 T ] »

User Defined Name:
Infeed

Root Mame:
|I'lI'II'll'I_Ir1feed

Add:

Add Read Inputs
Add Wite Outputs
Add Multi Task Calls

3. Enter a name for the machine module in the lower section of the dialog box.
The module name must not contain "MM _" or any special characters. Only the characters
"A..Z","a...z","0...9" are permitted.

4. If necessary, assign optional actions in the "Add" section by checking the control fields.

 "Add Read Inputs" = 101_ReadInputs (1 77)
« "Add Write Outputs" = 001 WriteOutputs (1 81)
« "Add Multi Task Calls" = MTC01 TaskMid / MTC02 TaskFree (2 82)

18 Lenze - FAST Application Template - Software Manual - DMS 5.0 EN - 04/2021 - TD0O6



4 Structured programming with the Application Template

Creating machine modules

5. Confirm the entries with OK.

The machine module is inserted with the name "MM_Infeed" under
A70_MachineModuleSources.

The structures, visualisations and MFBs contained are instantiated with the name that was

assigned.

The selected (optional) actions are inserted.

« "Add Read Inputs" = [ 101_ReadInputs (177)

+ "Add Write Outputs" = [ 001 WriteOutputs (1 81)

+ "Add Multi Task Calls" = [E] MTC01 TaskMid / MTCO2 TaskFree (1 82)

=) A70_MachineModuleSources
=2 MM _Infesd
=) structs
¢ MACD_scInfeed (STRUCT)
¥ MEL_scInfeed (STRUCT)
¢ MIO_scIrFeed (STRUCT)
¥ MMD_sclrfeed (STRUCT)
¢ MPar_sclnfeed (STRUCT)
¥ MPD_sclnfeed (STRUCT)
¢ Myis_scInfeed (STRUCT
) UserPOls
=2 Visu
=20 subvisu
@ MVis_Infeed_MainFrame
@ Myis_Infeed_UserFramel
@ MYis_Infeed
=-[E] MFB_Infeed (FE)
+-12) MFBO1_Basic Functions
n =-I2) MFBOZ_Input
|_?A 101 _ReadInputs
+-I) MFEOE Processing
- = vFeos_output
E 001 _WriteOutputs
B =1 MFBOS_MulkTaskCalls
[E4 mTCO1_Taskmid
[E} MTCO2_TaskFree

In the predefined global variable lists A55_Varlists, the corresponding instance and the

=33 AS5_varlists
il |MM_Dicl

- i 10
~fa MM_Par
-G M _vis

=T MM_FD

=) ASS_varlists
-4 MM_Dl
- il M _10

~fa MM_Par
-G M _vis

=T MM_FD

=

variable structure are declared as well:

1a
12
zn
zZl
ZE
Z3

ZE
Z3
4
ZEk
6
7

L e B e
VAR _GLOBAL
MachineControl MFE_MachineControl: £ Mackine
Infeed WFE_Infeed: FL M Infead
EHD ViR
L e B e
VAR _GLOBAL
zoMachineContral MIO_zcMachineContraol;
scInfeed MIO scInfeed:
EHD ViR
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4 Structured programming with the Application Template

44 Save machine module as template

4.4 Save machine module as template

How to proceed

1. Right-clickon the folder of the machine module to be copied ("MM_SlaveA"inthe example)
and execute the menu command Save Machine Module.

Devices
=& |_FAST Standard 49
=-H]l Device (Contraller 3200C)
=&l PLC Logic
= ":,f Application
+-{J) A10_MachineModuleTree
+-12) A12_Configuration
+-1) A20 Visualisation
+-I2) A55_Varlists
) AB0_MotionObjects
=2 A70_MachineModuleSources
+-{Z) MM_MachineControl
* ';I|MM_SIBVEA

+-2) A71 LocalSources & ox
I A80_Documentation il
=) A90_Resources Paste
+ -} TaskOrganization w  Delete
ImagePool .
Browse %

'i:i, Redpe Manager
i Symbol Configuration Manual control
= @ Task Configuration

=l Properties...
= @ TaskFreewheeling _
] CallsFree ] Add Object 4
=38 TaskHighPriority ) AddFolder...
& Callstiigh ] Edit Object
=g Taskiderioity Edit Object With...

] callsmid
Textlist e g

E{ﬁ Trace |E Save Machine Module
A VisualizationM .
isualizationManager Copry Mchirie Mot
m Library Manager
I I_0O_Modul_Koppler (Coupler IO moduls) Rename Machine Module
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4 Structured programming with the Application Template

44 Save machine module as template

2.

Save Machine Module as Template

Save selected Machine Module as a template.

Selected Maching Madule:
|MM_SIa\reﬂ |

Name of the Template:
| SlaveA_Template |

Version of the Maching Madule:
[120.123 |

3. Then close the dialog with OK.

Lenze - FAST Application Template - Software Manual - DMS 5.0 EN - 04/2021 - TD06

In the "Save Machine Module as Template" dialog box which then appears, assign a name
and version number for the machine module template.
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4 Structured programming with the Application Template

44 Save machine module as template

When executing the Create machine module command, this machine module will from
now on be available in the "User MM” tab. » Creating machine modules (117)
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Structured programming with the Application Template

Copy machine module

Copy machine module

How to proceed
1

Right-click on the folder of the machine module to be copied ("MM_SlaveA" in the example)
and use the menu command Copy Machine Module to copy the module to the clipboard as

a template.

Devices

= E[:]] Devic
=gl e

= 5

=5l I_FAST Standard 49

e (Controller 3200C)
LC Logic
 Application
+-2) A10_MachineModuleTree
+ -2 A12_Configuration
+-{J) A20 Visualisation
+-I) AS5_varlists
L) As0_MationCbjects

=) A70_MachineMaoduleSources

-2 MM_MachineControl

+ 12| MM_Slavea

2 AT1_localSources
= AS0_Documentation
=-{J) A90 Resources
+-Z) TaskOrganization
ImagePool
'ﬁh Recipe Manager
- Symbol Configuration
= @ Task Configuration
= @ TaskFreewheeling
@ CallsFree
= @ TaskHighPriarity
@I CallsHigh
=38 TaskMidPriority
& callsMid
Textlist
B,ﬁ Trace
VisualizationManager
ﬁ] Library Manager

[ 1 0 Modul_Koppler (Coupler Ijo moduls|
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S5 Cut
Copy
Paste
¥ Delete
Browse
Manual control
= Properties...
i1 Add Object
) AddFolder...
] Edit Object
Edit Object With...
SVMN
H Save Machine Module
| Copy Machine Madule

Rename Machine Module
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Structured programming with the Application Template

Copy machine module

24

2. Right-click on the A70_MachineModuleSources folder and execute the menu command

Insert Machine Module.

Devices

=5 I_FAST Standard 49

=-Ell PLE Logic

=-HJl Device (Controller 3200C)

3.

Inthe "Add Object" dialog box which then appears, enter a name for the new module in the
"User Defined Name" field, e.g. "Infeed".

=1L} Application
+- A10_MachineModuleTree
3 | A12_Configuration
+- ) A20_Visualisation
-1 A55_varlists
) AB0_MotionObjects

= 5£||A?O_Mad'1ineMuduleSuurces

+-{2) MM_MachineControl
+-2) MM_Slavea
+-2) A71_LocalSources
) A80_Documentation
=) A%0_Resources
=B TaskOrganization
ImagePool
ﬂ Recpe Manager
i - Symbol Configuration
= @ Task Configuration
=-gE TaskFreewheeling
@I CallsFree
= @ TaskHighPriarity
@ CallsHigh
=38 TaskMidPriority
H] callsMid
Textlist
E.ﬁ Trace
VisualizationManager
m Library Manager

[l 1_0_Modul_Koppler (Coupler 1j0 maduls)

'& AxesGroups
2 VirtualAxes
[l EtherCAT Master (EtherCAT Master)
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X

il

=
:J"N

Cut

Copy

Paste

Delete

Browse
Manual control
Properties...

Add Object

Add Folder...

Edit Object

Edit Object With...
SVM

Create MM Instance
Add Extra Functions
Load Machine Module

Create ACD Slave Access

Export Errorlist

Import Errorlist

Insert Machine Module




4 Structured programming with the Application Template

4.5 Copy machine module

Add Object

User Defined Name:

Inserts a copied machine module.

|Inf‘eed|

Root Mame:

|MM_Inf'eed

Cancel

4. Then close the dialog with OK.

The new machine module will be added to the folder A70_MachineModuleSources.
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Creating machine module instances

Creating machine module instances

How to proceed

Structured programming with the Application Template

1. Right-click the A70_MachineModuleSources folder and execute the "Create MM Instance"

menu command.

=0 |870_MachineMaoduleSources

i

-2 MM_Infe

+-120 MM_Mac

-2 MM _urw

+-2 &71_LaocalSo

) &80 _Daocurie

+-) A90_Resourg

m Library Mans

I 1 o Modul_Koppler |
'E!. AxesGroups
2 Virtualdxes

[l EthercAT_Master (Et

AT
Copy
Paste

Delete

X

Marwal conkrol

il

Properties. ..

Add Object
Add Falder. ..

L LY [

Edit Object
Edit Object with. ..

Creake MM Instance

&

2. Highlight the machine module from
dialog.

Add Extra Functions
which an instance is to be created in the appearing

Create MM Instance

MM Project | pm Library

Creates a MM Instance in the corresponding Ghls.

-

=]

Mame

[ MM _MachineConkral
[ MrM_infeed

[ MM _urwinder

Rk Marne:

|MM_c::-utFeec|

User Defined Base Mame:

Cutfeed|

ik ] [ Cancel
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4 Structured programming with the Application Template

4.6 Creating machine module instances

3. Enter aninstance name in the "User Defined Base Name" input field (in the "Outfeed"
example).

4. Click OK.

Inall global variable lists in the A55_VarLists folder, an instance of the machine module and
its structures is created.
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4 Structured programming with the Application Template

4.7 Renaming a machine module

4.7 Renaming a machine module

How to proceed

1. Right-click on the folder of the machine module to be renamed and execute the menu

command Rename Machine Module.

Devices

=[5 {_FAST Standard 49
=[]l Device (Contraller 3200C)
=2 PLC Logic
=1L} Application

+-) A10_MachineModuleTree

+-2) A12_Configuration

+-2) A20_Visualisation

+-IZ) AS5 Varlists
) ABO_MotionCbjects

=12 A70_MachineModuleSources
+-12) MM_MachineControl

+ -2 |MM_Slavea

+-J) A71_LocalSources
) ABD_Documentation
=) A%0_Resources
+-I2) TaskOrganization
ImagePool
ﬁ Redpe Manager
B8 Symbol Configuration
= @ Task Configuration
= @ TaskFreewheeling
@ CallsFree
= @ TaskHighPriority
@ CallsHigh
=38 TaskMidPriority
& callsMid
Textlist
E’ﬂ.ﬁ Trace
VisualizationManager
m Library Manager
I 1 0 Modul_Koppler (Coupler 1jO moduls)

2. Inthe "Insert Machine Module" dialog box which then appears, enter a name for the new

module in the "New Name" field, e.g. "SlaveC".
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¥ cut
Copy
Paste
¥ Delete
Browse
Manual control
=X Properties...
3 Add Object
) Add Folder...
] Edit Object
Edit Object With...
SVN
|H Save Machine Module
Copy Machine Module

Rename Machine Module




4 Structured programming with the Application Template

4.7 Renaming a machine module

b

Insert Machine Module

Renames the Machine Module and all relations.

Mew Mame:

Slaved|

Root Name:

|MM_SIaveC

Ok

] l Cancel

3. Then close the dialog with OK.

The module is renamed.
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Structured programming with the Application Template

Integrating machine modules into the Machine Module Tree (MMT)

Integrating machine modules into the Machine Module Tree (MMT)

The prepared instances of the machine modules are called under A10_MachineModuleTree in the
MMT (PRG) program. The template already contains the "MachineControl" master module in which
the higher-level logic functions are programmed.

Devices > 3 x MMT x|
-5 L_AAST_Standard 1 = 10
=-E]l Device (Contraller 32000 z il

=10 PLC Logic

F—@} Application
- A10_MachineModuleT - START OF LSER SPECIET SEOCK  weeeeeeeeeeeeees

En I& ‘ ,4? ACD’ON A00 MODELE: Add fhe machine modiles here and inferconnact fam
Ea'] A12_Configuration
#-2) Az0_visualisation
- as5_varLists

-ED a60_Mationbjects
Ea'] ABS_EmptyModule

Mbd_D el MachineControl

H MFB_MachineControl
”Eﬂ A70_MachineModuleSources masterBus slaveBus
-2 A71_Localsources 1} MM_éddress efctvods
-2 AB0_Documentation Mb_Par.schachineContral AP ar sModeBusy
Mbd_Viz. zchd achineControl g “wdarning
-2 a%0_Resources
B )
_____ m Library Manager MM_ID.scMachlr?eEDntrol 10 #Ermor
MM_PD.scMachineContral HPD

<[l 1__Modul_Koppler {Coupler 1/C moduls)
‘-3- AxesGroups

- Virtualdxes

- [l EtherCAT_Master (EtherCAT Master)

6@ How to proceed

Go to A10_MachineModuleTree and execute the "Insert Machine Module Instance"” menu
command.

Devices
=5l £_Aa5T Sranchard 1
=]l Device (Contraller 3200C)
=81 e Logic
=1L} Application
E? _'IED_MachineMnduleTree
0 a1 ¥ cw
+40 Azl Copy

+-120 as!
. Paste

2 Al
+ 3 ae Celete
) a7 Manual conkrol
+ ) 47| e

__' Properties. ..

) A3l
+100) ael 2 Add Object 3

i) ubi £ Add Folder...
I 1_0_Modul] 7" Edit Object
'& Axesiroup

2 Yirtualaxes
E EtherCaT I Insert Machine Module Instance

Edit Object With. ..

Lenze Homepage. ..
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4 Structured programming with the Application Template

Integrating machine modules into the Machine Module Tree (MMT)

2.

3.

Devices

In the appearing dialog, move the new instance "MM_Dcl.Infeed" with the ">>" button to
the "MMT" list.

The "Machine Module Instances" list (on the left) displays module instances that can be
implemented into the Machine Module Tree.

The "MMT" list (on the right) displays the module instances that are to be added to the
Machine Module Tree.

Create Task Call

Creates Machine Module Instances to the MMT.

Machine Module Instances:

]

Mame

MM_Dcl infeed

MMT:
Type Mame Type
MFB_infeet Mt _DcliachineCont.. MFEB_MachineCaontral
<<
2 4 10 b

ok |

Cancel

* o X

=G §_FAST Standard

=[]l Device (Controller 3200C)
=B PLE Lagic

= C; Application
=) A10_MachineModuleTree

MMT (PRG)

+-2) A12_Configuration
+10) a20_visualisation
+-10) pSS_varlists
) AS0_MationObjects
+-2) A8S_EmptyModule
+-I2) A70_MachineModuleSources
+-2) A71_LocalSources
i A50_Documentation
+-12) A90_Resources
m Library Manager

[+ 1_0_Modul_Koppler {Coupler IO moduls)

‘& AxesGroups
% virtualaxes
[l EtherCAT_Master (EtherCAT Master)

Confirm the selection with OK.

The new "Infeed" instance is placed below the already available "MachineControl" master
module and can be moved to the desired position via "Drag & Drop".

[ MMT X
1 {
z *

- START OF LUSER SPECIFC BLOCK
W ADE MODUEE: Add the machine modtes

inferconmeact fem

Mbd_D el MachineControl rn
MFB_MachineContrdl '—|
—masterBus slaveBus
1 I Mbd_Address efcthode
Mbd_Par. schd achineContral AP ar sModeBusy
Mb_Viz. zchd achineControl g “wdarning
Mbd_|0. schd achineContral 10 #Ermor
MM_PD.scMachineContral P0
Mbd_Del Infeed em
MFB_Infeed —
—masterBus slaveBus
—{kib_Address efcthode
Mbd_Par. sclnfeed AP ar sModeBusy
Mbd_Vis. zclnfeed g “wdarning
MM_I0 sclnfeed 10 «Error
MM_PD sclnfeed P0
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4 Structured programming with the Application Template
4.8 Integrating machine modules into the Machine Module Tree (MMT)

The associated structures (MACD, MEL, MIO, MMD, MPar, MPD, MVis) are automatically
connected to the inputs of the module.

The execution order is displayed at the top-right corner of the module. A right-click on the
MMT screen and the "Execution Order" context menu command serves to change the
order.

4. Draw a line between the bus connections slaveBus and masterBus to establish
communication between the "MachineControl" master module and the "Infeed" machine
module.

tbd_Drcl M achineControl
MFE_M achineControl

—{masterBus slaveBus
1 I ribd_Address efctidode
rAbd_Par. zctd achineControl P wbdodeBusy
tAbd_Wiz zohd achineCaontral iz i arning
tk_I0. sk achineCaontrol 0 wError
tM_PD. zcM achineControl = oy}
t_Dclinfeed 7
MFB_infeed —
masterBus zlaveBus —
—hb_Address efcthdode —
tk_Par scinfeed AP wbdodeBusy —
iz scinfeed v is W arming —
M _I0. scinfeed 0 wEror -
tM_PD.zcinfeed = oy}

5. Specify the address of the slave via the MM _Address input.
« Click the line at the input.
« Enter the desired address.

btd_D il M achineContral i
MFE_MWachineContdl  '—
—{masterBus slaveBus
1 I btd_Address edcthode —
btd_Par. zchd achineContral BPar sModeBusy —
bt _*is zch achineContral =LA W arning —
kkd_I0. zch achineContral 0 wEror —
Mi_PD.sch achineControl =[Sl
btd_Declinfeed 7
MFB_infeed —
masterBus slaveBus —
10 [ |—S_Address edctiode -
htd_Par. zcinfeed S sModeBusy —
bk _Wis scinfeed =LA W arning —
Mr_I0. scinfeed 0 *Error —
M_PD scinfeed =[Sl

In this state, the "Infeed" machine module already responds to operation-mode commands
of the "MachineControl" master module.
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Structured programming with the Application Template

Deleting machine module references

Deleting machine module references

6/' How to proceed

o

Open the global variable list A55_VarLists->MM_Dcl.

Right-click on the machine module instance to be deleted (here: "SlaveB") and execute the
menu command Delete Machine Module References.

In order for the command Delete Machine Module References to appear, the cursor must
be located within the instance name, not before or after.

ﬂ MM_Dd x

[RARAKRRRRRRRRRRRRRRRRRAKRRRRRRRAKRKRRRARRRRKRRRRRRRRRRRRRRRRRAKRRRR

MachineControl : MFB MachineControl; // /MM MachineControl
SlaveR MFB Slaveh;
Slavep :  MFB SlaveR:
END_VAR | ¥ Ausschneiden
Kopieren
Einfligen
¥ Laschen

Alles selektieren

Symbol suchen 13

Erweitert »
E Eingabehilfe...

Refactoring 3

|)( Delete Machine Module References |

Copy Machine Module

All references to the corresponding machine module will be deleted.
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4 Structured programming with the Application Template

4.10 Deleting machine modules

4.10 Deleting machine modules

If you delete a machine module folder under A70_MachineModuleSources, the automatically
generated declarations and the call in the Machine Module Tree are deleted after a query.

|Devices |
-5 £ FA5T Standard
- [l Device (Controller 3200C)
=-E PLC Logic
F@} Application
F‘:Eﬂ A10_MachineModuleTree
FFE:'] A1Z_Configuration
-2 Az0_Visualisation
-0 ASS_varLists
-3 a60_MationObjects
2 ABS_EmptyModule
-2 A70_MachineModuleSources

r‘rﬁlﬂM Infeed

=TT T
) a71_L Copy
g As0n A, | Paste PLC Designer 3.13.0 @
22 asn_R
m Librar |X Delete -
o[l 10 Modul_Ka| £ Manual cantral Iel Do you also want to delete all references from MM _Infeed?
o AxesGraups = LS
Properties...
- % Wirtualaxes
@ EtherCAT _ag (2] Add Object
= AddFolder... oK | [ Abbrechen
[q° Edi Object
Edit Object with..,
Lenze Homepage, ..
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4 Structured programming with the Application Template

Implementing and connecting visualisation

Implementing and connecting visualisation

Inthe Application Template, the visualisations of the individual machine modules must be added to
the L_Main main visualisation. The visualisation for the "MachineControl" master module is already

included.

How to add the visualisation of the "MM_Infeed" machine module:

1. Goto A20_Visualisation and open the L_Main main visualisation.

2. Use the Frame Selection menu command to open the dialog for configuring the frame
visualisations.

Devices

- 3 X

B {_FAST Standard (=]
=-E]l Device {Controller 3200C)

=&l PLE Logic
= Lﬁj} Application

FE{] A10_MachineModuleTree
FL“E;] A2 _Configuration
=3 420 Wisualisation

FL“E;] Subifisu

] L Main

#-3) AS5_varlists

~IC A80_MotionChijects
- A6s_EmptyModule

FE{] A70_MachineMaduleSources
#-3) A71_LecalSources
~IC3 AB0_Documentation

-2 490_Resources

m Library Manager

[l 1_0_Modul_Koppler {Coupler 1/ moduls)
'.}. AxesGroups

- virtualaxes

- [ EtherCAT_Master (EtherCAT Masker)

/@ L_Main X
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X @ e

Cuk

Copy
Paste

Delete

Select Al

Browse

Create Global Text Lisk

Order

alignment;

Group
Ungroup

UserFrame1

Init

Ready

Homing

{
Auto

Frame Selection

Background

Lenze Homepage...
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4 Structured programming with the Application Template

411 Implementing and connecting visualisation

3. Goto "Available Visualizations", select the MVis_Infeed visualisation in the folder of the
machine module A70_MachineModuleSources/MM_Infeed/Visu and click the "Add"

button.
The visualisation is inserted into the "Selected Visualizations".
l Frame Configuration
[Available Visualizations | selected Visualizations |
By visualization name | @ By type or instance |- Add F\’ Delete 4 MoveUp ¥ Move Down
Filtering by Full or partial name of visualizations 'ﬁ M¥is_MachineControl
Mvis_Infeed
=[5 L_FAST _Standard_2 -
8- az0_visualisation [

F‘:Eﬂ ABS_EmptyModule
FED A70_MachineModuleSources
FEZI MM _Infeed
=2 visu
; =5 |MVis_InFeed
=) subdisu
| Myis_Infeed_MainFrame
| Myis_Infeed_LserFramel
FED 1M _MachineContral
=2 visu

L huie mAchinac kel
< | I 3

Ok ] [ Cancel

4. Confirm the selection with OK.

The machine module instance of the MM_Infeed module which is declared in the global
MM_Dcl variable list serves to supply the visualisation with data.

The Intellisense function serves to directly display the available instances included in the
MM_Dcl variable list after setting the point.

Properties > 0

T Filker ~ | ¥% Sort by - %lSnrt order * [ Expert

Property Value
Elementname fravwiewDekailFrarme
Type of element Frame
Clippirg F
Show Frame |
Scale bype Fixed

= References Configure. I

# [vis_MachineConkrol
= Myis_Infeed
ModulsFB HM_Del.

® Position @ rr_MachineConkrol

# Colors @& MachineControl

[# Element look,
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Structured programming with the Application Template

Inserting FAST technology modules

How to proceed

" . re m . .
1. Declare the "Electrical Shaft Position" FAST technology module to be inserted in the
MMD_scinfeed structure.
Entry: InfeedConveyor : L TT1P ElectricalShaftPosBase;
Tip: Right-clicking in the input area opens a menu from which the input assistance can be
opened. The FAST technology modules can be found under category "Structured
Types"—= L TT1P.
Devices > 7 X % MMD_scinfeed X |
F.@ {_FAST Standard 2 (=] 1| TYPE MMD_scInfeed EXTEMDS L_EATP MMD Base :
=-E[]l Device {Controller 3200C) =  z  STRUCT
F@l] PLC Logic <3 £ BasicFunctions vars
|:@} Application 4 xDizableCoupling : BOOL := FALZE;
F‘:Eﬂ 210 MachineModuleTree £ xGendarningIflizabled : BOOL := FALZE;
; - 5 SendE IfDisabled : BOOL := FALSE;
2D a12_canfiguration #oeneLrroriilisahle
7 xModeBusy : BOOL := FALZE;
5 Az0_visualisation o
12 Ass_varlists 3 xInit : BOOL := FALZE;
) A&0_MotionCbjects 10 xReady : BOOL := FALSE;
| AGS_EmptyModule 11 xManual : BOOL := FALZE;
= A70_MachineModuleSources 1z x3ervice : BOOL := FALSE;
(=0 ] MM_Infeed 13 xHoming : BOOL := FALZE:
FE:'] Strucks 14 xhutomatic : BOOL := FALZE:
15 H = ;
@ MACD_scIrfeed (STRUCT) xModel BOOL := FALSE
16 xModez : BOOL := FALSE;
## MEL_scInfeed (STRUCT) 1
% MIO_scInfeed (STRUCT) 18 eOwModeIfMasterMaral : L_EATP.L_EATP_FAST OpModes
212 [ _scinfeed (STRUCT) 13 elimModeI fMasterService : L_EATP.L_EATP_FAST OpModes
¢ Mpar_scInfeed (STRUCT) z0 etimModeIflasterHoning : L_EATP.L_EATF_FAST OpModes
%’ MPD_scInfeed (STRUCT) zl edmmModeIfMasteriutonatic : L_EATP.L_EATP_ FA3T_OpModes
Og Muis_scInfeed (STRUCT) zz elimModeIfHasterModel : L_EATP.L_EATP_FAST OpHModes
-2 UserPOls 3 elwmModeIfHastertodez : L_EATP.L_EATP_FA3T OpModes
:: D wisu 24
Z5 i H = ;
MFE_Infeed (FE) xErrorfuit BOOL FALZE
-3 MM MachineCantral zZ8 xErroriccessIncludelmmModule : BOOL := TRUE;
) -Hachinet-ontro z7 xErrordccessIncludellavelodules @ BOOL := TRUE:
12D A71_LacalSources 2a
{5 As0_bocumentation z3 InfeedConveyor : L_TT1P ElectricalShaftPosBase:
2 A90_Resources 30| END_STRUCT
m Library Manager £ EHD_TYPE
<[l 1__Modul_Koppler {Coupler 1/C moduls) 3z
'.3. AxesGroups
Input Assistant @

Cateqaories

Keywords

Standard Types
Structured Types

a  [Mame
=} L_mcip
=} L_TTIP

=2 L_TT1P_TechnalogyModules
+- |2 L_TT1P_BasicMation
+- | L_TTIP_CrossCutter

=) L_TT1P_ElectricalshaftPos

Type
Library
Library

|L_TTlP_EIectricaIShaftPosBase

FLNETRON BEO0K

L_TT1P_ElectricalShaftPosHigh
L_TT1P_ElectricalShaftPosState
+ 1) Reserved
+ |20 structs
() L_TT1P_ElectricalShaftyel

+- 2 L_TTIP_ENUMS
+- ) L_TTIP_FlexCam
+- |2 L_TTIP_FhyingSaw

M

FLETRON BEOCK
FLETRON BEOCK

Origin i
L mcip_mob
{ffip fachn

£ étin bechn|
i ¢tio fechn|
{ffip fachn

Struckured view
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Structured programming with the Application Template

Inserting FAST technology modules

2. Insert an empty box under MFBO3_Processing = P10_CyclicMotion.

Right-click the input area and execute the "Insert Empty Box" menu command.

Devices > B X /E}; MFB_Infeed.P10_CyclicMotion X
B4 i F45T Standard 2 1
E-E]l Device (Controller 3200C) FEXECUTE

E-E} PLC Logic TEUE —{EN ENOf
F]@} Application .
F!-]@ A10_MachineModuleTree
I'-Elﬁ A12_Configuration

B2 A20_visualisation
i & cut
H-CD a55_varlists
Bo
’@ A60_MationCbjects Copy
I'-E'Iﬁ ABS_EmptyModule [&| Paste
B2 a70_MachineModuleSources *|| Delete
22 MM_Infeed
: - | Insert Network
- Strucks i
GF  Insert Metwark (below)
H-22) visu m | Insert label
I:] MFE_Infeed (FB) &+ | Toggle network comment state
) MFE01_Basic Functions
- Insert Box
- MFE02_Input
-2 Mreas Processing Insert Empty Box
-[E4 Po1_INIT Insert Empty Box with ENJENG
E?A POZ_READY -ua | Insert Assignment
E‘A PO3_MANUAL =+ | Insert Jump
-[E4 PO4_SERVICE
= ket | Insert Return
-[E} POS_HOMING
~[Eh, POE_AUTOMATIC ¥ GoTo..
E?A PO7_MODEL Lenze Homepage. ..

-[E4 Pos_MODEZ
--[E} PO9_ERROR
-[g4 P10_CyclicMation
- MFE04_Output

3. Enter "MIMD." at the "???" position at the top of the block and double-click InfeedConveyor
in the appearing selection list.

[ MFB_Infeed.P10_CyclicMotion X |
1

EXECUTE
TEUE —EN ENO

2 mp| )
222 $Cs o
77z — @ eOwnModeIfMaster Automatic H

3909 — @ eCwnModelIfMasterHoming
L ¢ eDwnModelfMasterManual
@ eOwnModelfMasterMode1
@ eOwnModelfMasterModez
@ eOwnModelfMasterService
dp[InfeedConveyor |
@ xhutomatic
@ »DisableCoupling -
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4 Structured programming with the Application Template

412 Inserting FAST technology modules

The new InfeedConveyor block now contains the "Electrical Shaft Position" technology

module.

[ MFB_Infeed.P10_CyclicMotion X |

1

EXECUTE
TEUE —EN ENO

MMD, InfeedConveyor

L TT1P ElectricalShaftPosBase
—{xEnablelnternalContral xInternalControldctive
—xEnable eTHitate
—scCtrlAEC scitatusdbC
—xResetError xError
—xRegulatorin xWarning
—xStop eErrorID
—xHalt scErrorInfo
—scPar xhxisEnabled
—Masterdxis sciigmalFlow
—dlavedxis xDone
—schccessPoints xBusy
—xJogPos xIsHomed
— xJTogNeq lractVel

xHomeExecute lrictPos
xHomedbsSwitch lrOffset
xGyncPos

lrietlffsetilave

The axes of the technology module are led to the outside via the interfaces of the machine

module and only there connected to the real axes in the Machine Module Tree.
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Structured programming with the Application Template

Connecting axes

Connecting axes

In the following example, the FAST technology modules "Electrical Shaft Position" and "Virtual
Master" are connected to the processes "Infeed” and "Unwinder"

The "Virtual Master" integrated in the "MachineControl" master module defines the master position
for the machine modules "Infeed" and "Unwinder".

The machine modules "Infeed" and "Unwinder" each contain an ElectricalShaftPosBase module.
These modules are to be clutched into the master position after the final speed of the "Virtual
Master" has been reached. For this purpose, a "Handshake" is required between the machine
modules "Infeed" and "Unwinder" and the "MachineControl" master module (see Using the
communication channel (@ 45)).

ﬁ/i How to proceed

Create AXIS_REF variables under A70_MachineModuleSources in the inserted machine

modules.
Dievices * 1 X MFB_infeed X
=) L_FAST Standard 1 lL 1z #  Date Author Changes
=[]l Device (Controller 3200C) 14 *
= @1] PLC Lagic 15 #  yyyy-mm-dd  John §. Public Initially created
= C; Application 18 *
+-0 A10_MachineModuleTree 17
N . . 1 FUHCTION BLOCK MFE_infeed EXTEHDS L_EATP_ F4353T Module
+-1J) A1Z_Configuration — = = = =
= et = 1% VAR IN OUT
) Az Visuslisation 20 S START OF USER SPECIFIC BLOCK -
+-1) ASE_Varlists 21
) A60_MationObjects ZZ A48 Add the needed declarations of Par, Vis, IO and FD
+-I2) AsS_EmptyModule peac] Par : MPar_scinfeed;
=) A70_MachineModuleSources Z4 Vis : MVis_scinfeed:;
=) MM_Infeed ZE I0 ¢ MID_scinfeed;
£ Structs 8 Pp : MPD scinfeed;
) UserPOLs z7 VirtualMaster : AXI3 _REF:
_— 8 Infeeddxis : AXIS_FEF:
) Wisu =
z3 S END OF USER SPECIFIC BLOCE ——
+- 2] [MFE_nfeed (FE) 20 ED VAR
+-2) MM_MachineControl a1 VAR INPUT
+-12) MM_unwinder 3z EHD VAR
+-0 A71_LocalSources 33 VAR_OUTPUT
) AS0_Documentation 24 EHD VAR
+-) A90_Resources = 25 ViR
Entries
MFB_MachineControl MFB_infeed MFB_unwinder
VirtualMaster : AXIS REF; VirtualMaster : AXIS REF; VirtualMaster : AXIS REF;
InfeedAxis : AXIS REF; UnwinderAxis : AXIS REF;

2. Goto A10_MachineModuleTree and open the MMT (PRG) program.
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Structured programming with the Application Template

Connecting axes

3. Right-click the "Infeed" machine module and execute the "Pins = Reset Pins" menu

command.

Edit Pararmeters. .,

Connect Selected Pins

Select Connected Pins

Pins

Reset Pins

» ||5EF

Route Al Connections
Rermove Conkrol Paint
Creake Conkrol Point

Group

I=F Remove Unused Pins
Add Input Fin
Add Dukput Pin

Now, all technology modules are calculated.
The AXIS_REF variables are inserted into the MMT (PRG) program.

4. Connect the real and virtual axes to the blocks.
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MM_DCI.MachineEontrol rn MM_DCI_.Infeed em
MFB_MachineContrdl '—| MFB_infeed —
—masterBus slaveBus masterBus slaveBus —
] MM_Address edicthiods - [0 b IMM_Address edicthiods -
Mbd_Par. schd achineContral AP ar sModeBusy — Mbd_Par scinfeed AP ar sModeBusy —
Mb_Viz. zchd achineControl g #wdarning — Mb_Viz. soinfeed g #wdarning —
MM_I0.scM achineContral 10 *Errar — MM_I0 scinfeed 10 *Errar —
Mt_PD.schachineCantrol =PD M_PD.scinfeed =PD
Wirtualt aster Hirtualid aster Wirtualt aster MVirtualMaster
Infeedbsis F——Ainfesdtuis
MM_DCI.Un\:\flnder 7
MFB_unwinder —
masterBus slaveBus —
11 MM _Address edicthiods -
bbd_Par. scunwinder AP ar sModeBusy —
Mb_ Wiz, scunwinder g #wdarning —
bbA_|D. scunwinder 10 #Ermor —
Mb_PD. scunwinder =PD
Wirtualt aster Hirtualid aster
Unwinderéxis Al nwinderbusis
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414 Establishing the communication channel (ACD Slave Access)
4.14 Establishing the communication channel (ACD Slave Access)
Right-click the A70_MachineModuleSources folder to open the context menu and execute the
"Create ACD Slave Access" menu command.
The ACD channel is automatically created and can be used immediately. The "MachineControl"
master module can access the ACD structures of "Infeed" and "Unwinder" with rACDInfeed and
rACDUnwinder.
Devices * 1 x MFB_MachineControl X
=G §_FAST Standard 48
=-HJl Device (Contraller 3200C) 43 [ S START OF USER SEECIFIC BLOCK ——————mmmmmmmmmmmmmom e
=B PLE Lagic 50
-1} application E1 A — ACD SLAVES ACCESS START - DO NOT CHANGE {————m—mmmmmmemm
+-2) AL0_MachineModulaTree sz paChInfeed Pointer TO MACD scinfeed;
3.5 X . 53 riCDInfeed BEFEREHNCE TO MACD_ scinfeed;
) AlZ2_Configuration i | .
53 A20 visualisati L4 pACDUnwinder Pointer TO MACD_ scunwinder:
—_' isualisatian [ rACDUnwinder REFERENCE TO MACD_scunwinder;
+-1) ASE_Varlists 5e
) A60_MationObjects = Y ACD SLAVES ACCESS END - DO NOT CHANGE '-——————————
+10) Ae5_EmptyModule 58 S e ACD MULTI INSTANCE START - DO NOT CHANGE |-—————— oo
=-)[a70_MachineMaoduleSources || 59 [ e — ACD MULTI INSTANCE END - DO NOT CHANGE f-————m—mommmmom
Hocw o
X =38 A4 Add the declaration of access FEs here
Copy . -
Paste 10 SetConpIDdndVersion (dwConpID:=16#2C00, duVersion:=0);
11
¥ Delete A4 connection to the external visualisation
Manual contral GetVisuData(Vis);
re [ Properties... A4 Add here the code of your module application.
i Add Object
il 2 Add Fold S mmmmm e AcD SLAVES ACCESS START - DO NOT CHANGE !
=l CIeeT: 12 [pACDInfeed := AccessACD (MM Address:= 10, dwiize:- SIZEOF (MACD scinfeed)):
(7 Edit Object 13 rACDInfeed REF= pACDInfesd”;
b1 Edit Object with... 20
‘& LRk Z pACDUnwinder := AccessACD (MM Address:= 11, dwiize:= SIZEOF (MACD scunwinder)):
% virw| (5] Create MM Instance Z rACDUnwinder BEF= pACDUnwinder™:
@ Ethe Add Extra Functions 3
e AcD SLAVES ACCESS END - DO NOT CHANGE !
| Create ACD Slave Access 25
=" Export Errarlist I AcD MULTI INSTANCE START - DO NOT CHANGE !
o ) N AcD MULTI INSTANCE END - DO NOT CHANGE !
2] Import Errorlist .
Lenze Homepage. .. z9
a0
For extending the interface, variables can be entered in the MACD structures of the respective
machine module:
Devices * 1 x Og MACD_scunwinder X
=G §_FAST Standard 1 ¢
=[]l Device (Controller 3200C) z
= @l] PLC Logic 3 FA¢The functionblock and variables below are already declared
= C; Application = + A VAR _
+-12) A10_MachineMaduleTres N //xStartOperat.lon_In
. &
+-1J) A1Z_Configuration //Xstopoper&tlc.m_ln
) 7 ArxPauselperation In
+-1) AZ0_visualisation s -
+-I2) A5 _Varlists 3 //x0perationBusy out
) AGD_MotionObjects 10 S/uOperationlone Out
+-0) as_EmpryModule 11 //xOperationPaused Out
=) A70_MachineModuleSources 1z 4
+-12) MM_Infeed = 13 TYPE MACD scunwinder EXTEHDS L_EATP_FAST ACD_Fasze :
+-1 MM_MachineContral 14 STRUCT ) o ) )
=23 MM_unwinder 15 //c.;’eclaratlon of the specific applicaticon data
2B Structs 18 xLineVelReached : BOOL:
=l - 17 xMasterInReady : BOOL:
@12 [MACD_scunwinder (STRLICT) s ERD_STRUCT
1% MEL_scunwinder (STRUCT} 15| Em TR
@ MIO_scunwinder (STRUCT) z0 -
@ MMD_scurwinder (STRUCT)
Og MPar_scunwinder (STRUCT)
@ MPD_scurwinder (STRUCT)
@ Myis_scurwinder (STRUCT)
» Using the communication channel (& 45)
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4 Structured programming with the Application Template

4.15 Using operation modes

4.15 Using operation modes

The operation modes for a machine module are predefined and cannot be extended. They are
subdivided into the initialisation mode (01 INIT/INI-Layer), the standby mode (02 READY/READY-
Layer), and six named work modes (03 MANUAL ... 08 MODE 2 / OP-Layer).

_________ —_ —_—— —_————— — -
N

N\ ~
\ X S
.=
a g (06 AUTOMATIC 08 MODE2
ofF

For each of the eight operation modes, the folder MFBO3_Processing contains an assigned, prede-
fined action which can be added to the program logic. The mode model for switching operation
modes is the same in all machine modules and is controlled centrally via the master in most appli-
cations.

=2 MFBO3_Pracessing
[ Po1_tnrT
£} Poz_reEADY
[E4 Pos_manuaL
£} Po4_sERvICE
[} Pos_HOMING
[E} Pos_suTOMATIC
[} Po7_moDEL
[E} pos_monez
[E4 Po9_ERROR
[ P10_cCyclicMation

Each mode contains already predefined program codes. The user code can be written into this
frame.

There are three areas into which a program code can be inserted within a mode:

[EJ 'ModeEntry" is executed for one cycle when the mode is entered.

A "Cyclic Area" is executed until the mode is changed over.
[E] 'ModeExit" is executed when the mode is quit.

1| ¢# AT ACTION CREATE NEW MODULE *)

z A4 First pulse, last pulse and cyclic program
= 3 n]I‘ xModeEntry THEH
4 S Do init steps
H
& S et ModeBusy
7 MMD. xModeBusy := TEUE;
Ed
= o|[EJELSTE xModeExit THEW
10 SF Do exit steps
11
= 1z|[JeLsE
1z /4 Do cyclic things
14
1s S Reset oum ModeBusy
16 MMD. xModeBusy := FALSE:
= 17
18 S Check 1F nobody 1s busy
13 IF HOT OpModeControl.xIsBusy THEH
zn A4 No module is busy
Zl H
- zz EHD IF
23| g E
24 -
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4.15 Using operation modes

Example

Program code for switching on the technology module (ElectricalShaftPosBase) of the infeed axis in
the "READY" mode:

5}, MFB_Infeed.POZ_READY X

1 {# AT ACTION CREATE NEW MODULE #)
z £ First pulse, last pulse and cyclic program
- e IF =ModeEntry THEH
4 A4 Do init steps
E
3 A4 Bet Modebusy
7 MMD . xModeBusy 1= TRIE:;
2
= El ELSTF xModeExit THEH
10 S Do exit steps
11
= 1z ELSE
13 £F Do oyclic things
14 MMD . InfeedConveyor.xEnable := TRUE;
15 MMD. InfeedConveyor.xRegqulatorlin := TEIE:
1le A Reset ownm Modebusy
- 17 IF M. InfeedConveyor.xdxisEnabled THEH
18 MMD . xModeBusy = FALZE;
13 END TF
z0 h
zl £ Check 1f nobody is busy
= 2z IF HOT OpModeControl.xIsBusy THEH
z3 £F Wo module is busy
4 H
ZE END TF
z6| EMD TF

First, the axis is switched on in the "READY" mode. For this purpose, the inputs xEnable and
XRegulatorOn are set to TRUE.

As long as the xAxisEnabled output is set to FALSE, the xModeBusy bit is not reset to FALSE. This
means, as long as xModeBusy is set to TRUE, the change-over to another mode is blocked. This serves
to prevent very easily that, for instance, the mode is changed over from "READY" to "AUTOMATIC"
without all axes being ready for operation.
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Structured programming with the Application Template

Using the communication channel

Using the communication channel

The ACD channel serves to exchange handshake signals between the master axis (MachineControl/
VirtualMaster) and the slave axes (Infeed, Unwinder).

The ACD channel only exists between the master and slave. Cross communication is not intended.

» Establishing the communication channel (ACD Slave Access) (L2 42)

The sample project uses the ACD channel to start the synchronisation to the master axis only when
the master axis has reached its setpoint speed. For this purpose, a query has been programmed in
the "Automatic" mode in the Cyclic area whether the IrSetVel setpoint velocity equals the
IrSetVelOut output setpoint velocity:

L?A MFB_MachineControl.PO6_AUTOMATIC X

- 1z ELSE
13 A Do oyelic things
= 14 IF MM, VirtualMaster.lrietWel = MMD.VirtualMaster., lr3etVelOut THEH
15 rACDInfeed. LineVelReached := TRIE;
1&g rACDUnwinder. LineVelReached := TRIE;
17 EHD IF
15 S Reset own ModeRusy
= 1= IF 0OpModedccess.xModeChangeRequested THEH

When the setpoint speed has been reached, the LineVelReached variable from the ACD channel is set
to TRUE.

In the slave, this value is queried by the ACD channel and then the synchronisation is started.

From the master to the slave, the ACD channel is used via the rACD[Slave instance name] reference.
If the LineVelReached bit is to be set for the "Infeed" slave, the program line would be:

rACDZufuehrung.LineVelReached := TRUE;

In order to read this value in the slave, the MACD structure is accessed. Then the value is read out
with MACD.LineVelReached:

Eﬁ MFB_Infeed.PO6_AUTOMATIC X

- 1z ELSE
13 £ Do oyclic things
- 14 IF MACD,. LineVelReached THEH
15 MMD. InfeedConveyor.x3vnclos 1= TRUE;
1 EHD IF
17 =
- 1 IF MACD.MasterIsInReady := TREUE THEH
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4.17 Creating and processing error messages

4.17 Creating and processing error messages

Each machine module comes with call modules for error handling and a structure for defining error
messages, shown here using the example of the "MachineControl" master module:

=) A70_MachineMaduleSources
+-12) MM_Infeed
=2 MM_MachineControl
=-I2) Structs
QI; MACD_scMachineControl (STRUCT)
¢ |MEL_scMachineContral (STRUCT) |
QI; MIO_scMachineConkrol (5 ¥ Cut

éI; MMD_scMachineCaontral (9 Copy
QI; MPar_scMachineContral (3

Paste
éI; MPC_scMachineControl (5
QI; MVis_scMachineContral (5 X, Delete
) UserPOls Refactoring »

+12) Visu
=-[E] MFB_MachineContral (FB)
=I5 MFBO1_Basic Functions Properties...

Manual conkral

@ EF01_BasicFunction Add Ohject
[.I@' BF02_SetErrors B add Folder..
+ -l MFEO3_Processing 3
+120 MM_urmsinder (" Edt Object
+-) A71_LocalSources Edit Object With...
) A80_Documentation E| Edit Errarlist |

+-) A9D_Resources

Lenze Homepage...
m Library Manager Ped

The MFBO1_BasicFunctions folder contains the [Ell BFO2_SetErrors action which contains the call
modules for error handling. The project template already includes two calls which enable 8 error
messages to be triggered.

A right-click on the MEL structure and the [ "Edit Errorlist" menu command allow you to add and
delete error messages in a dialog window and define them with all properties required.

Edit Errorlist =)

Editor for creating and editing errar entries.

Machine Module:
bdbd_MachineCaontral

Error List
L
wErrarCode  eReaction  dwPriority  =AckMeeded sText dwErrarDetail  dwCategary
L I Error 0 0 i]
&0 Error 1] F 1] o
L I W arning 0 0 i]
&0 Warning 1] F 1] o
L I Information 0 0 i]
&0 Information [0 F 1] o
L I Hone 0 0 i]
&0 None 1] F 1] o
|

QK. | Cancel
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4 Structured programming with the Application Template

4.17 Creating and processing error messages

The triggering error signal is applied to the block under BFO2_SetErrors at the xSetError input.

Errorsh
L EATP FAST ErrorSet
IErran ignal —xSetErrorlI ;Er rorlictive —Vis.dwvErrordctive. 0
MEL.ErrorHandling[0].wErrorCode —wErrCodel ®*ErrorZictive —Vis.dwErrordctive. 1
MEL.ErrorHandling[0]. eType —eTypel ®*Error3Active —Vis.dwErrordctive. 2
MEL.ErrorHandling[0].duvPriority —dwPriorityl *Errordictive —Vis.dwErrordctive. 3

MEL.ErrorHandling[0].xbhckNeeded —xickNeededl
MEL.ErrorHandling[0]. sText —sTextl
MEL.ErrorHandling[0].dwErrorDetail —dwbetaill
MEL.ErrorHandling[0].dvCategory —jdwlCategoryl

If the error signal is triggered, the "Error" response occurs. The P09 _Error action is executed in
parallel to the current operation mode.
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4.17 Creating and processing error messages

4.17.1 Exporting the error list (XML file)

An error list is an XML file containing all errors defined in the individual machine modules located
in folder A70_MachineModuleSources. The structured arrangement of the error information in the
XML file corresponds to the order of the machine modules in the project folder.

How to proceed

1. Right-click the A70_MachineModuleSources folder and execute the Export Errorlist menu
command.

=10 |A70_MachineModuleSources
0 MM g Cut
0 MMM By copy

+‘ ) MM_ur Pashe
+-) AT1_Lacald
., Delete
) AS0_Daocur
+-2) A%0_Resol Manual contral

(i) Library Ma Propetties. ..
[+ 1_0_Modul_Kopples

2 AxesEroups
% virtualdxes ) Add Falder...
[l EtherCAT_Master { _-T Edit Object

i Add Object 4

Edit Object with...

|E] Create MM Instance
Add Extra Functions

Create ACD Slave Access

Export Errarlist

]

b

Import Errorlist

Lenze Homepage...

2. Setthe target directory for the XML file in the dialog that appears.

Export Madule Error List ]
Exports the Errarlist of the module.
File: Path:

@ Ewtract into the game folder where the project iz located

Estract into the following folder

Ok | | Cancel

3. Click OK to execute the export.
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Creating and processing error messages

Importing the error list (XML file)

6@ How to proceed

Right-click the A70_MachineModuleSources folder and execute the Import Errorlist menu

command.

=) |A70_MachineModuleSources J
+000 MM_InFe ¥ Cut
+) MM_Mag Copy

+-120 MM _ur
. Paste
+) AT1_Localsd
) AZ0_Docums D

+-2) A%0_Resour
ﬁﬂ Library Mang

Manual conkral

= Properties...
[l 1_0_Modul_Koppler {
™ axesGroups ] Add Object »
3 Virtualxes ) Add Folder...
[l EtherCAT_Master (El " Edit Object
Edit Object with...
|E] tCreate MM Instance

Add Extra Functions

Create ACD Slave Access

;'T Export Errarlist
'

2. Select the source directory and the XML file to be imported in the dialog that appears.

Import Errorlist |

Click on Open to execute the error list import.

4. Select actions for the error information:

PLC Designer 3.15.0 LX)

)

An object with 'MEL_scMachineControl [Device: SPS-Logik: Application]' already exists in the project. What do you want to do?
@ Rename the new object.

Rename the new object (for all conflicts).
Replace the existing object.

Replace the existing object (for all conflicts).
Skip the new object.

Skip the new object (for all conflicts).

For each module error list, one of the following actions can be selected:

Rename the new object: The error information contained in the XML file for this machine
module will be saved under a new name in the project. This option should only be used in
exceptional cases.

Replace the existing object: The errorinformation on this machine module contained in the
project will be overwritten with the values from the XML file. For most application scenar-
ios in which the error information is processed with an external tool, this is the default ac-
tion.

Skip the new object: The error information on this machine module contained in the XML
file will be discarded. The error information in the project remains unchanged.
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4.17 Creating and processing error messages

Note!

o

Generally, it is not a good idea to import an error list which was created with another ar-
rangement and/or designation of machine modules in the folder
A70_MachineModuleSources.

In the XML file, the attributes for each error entry are stored once as individual XML tags.
Additionally, an XML tag "InterfaceAsPlainText" is output which contains the complete er-
ror information for a machine module as structured text (ST).

If the error attributes are to be processed with an external tool, processing must be
performed within this XML tag. Only this XML tag will be considered when (re-
)importing the error list.
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Creating and processing error messages

Using module coupling

Uncoupling a machine module from its higher-level module results in the operation mode of the de-
coupled module no longer following the master, thereby allowing it to be defined independently.

Example

The following structure consists of a machine module MachineControl and two subordinate mod-
ules SlaveA and SlaveB. The module SlaveA is to be decoupled.

] MMT x

Device.Application.MMT

=

START OF USER SPECIFIC BLOCK ———-mmmmmeemm
TION ADD MODULE: Add the machine modules here and inferconnect them.

MM_Decl.MachineControl

MF B_MachineControl
__—ImasterBus slaveb: MM_Dcl. Slavel 'wn
1] MM_Address efctMode =— =" MFB_SlaveA —
MM_Par scMachineCaontrol HHPar xModeBusy masterBus
MM_Vis scMachineControl EAyis xWfarning 11 _ MM_Address
MM_I0 .scMachineControl B[y MM_Par.scSlaved I—"’ Par
MM_PD.scMachineControl PO MM_Vis.scSlaved Hifis
MM_IO scSlaveA =0
MM_PD.scSlaveA =PD

MM_Dcl SlaveB =)
MFB_SlaveB —
— terBus slaveBus

12 —IMM_Address elctMode L
MM_Par.scSlavel HPar xModeBusy e =
MM_Vis.scSlaveB Hfis *laming st
MM_IO scSlaveB =0 *Error fie——
MM_PD.scSlaveB Hpp

The signal MMD.xDisableCoupling in module SlaveA is set to TRUE.

This signal is at the input xDisableCoupling of block OpModeControl within the action
MFB_SlaveA.BFO1_BasicFunction.

[53 MFB_SlaveABFO1_BasicFunction X

Device.Application.MM_Dcl.Slave A.BF01_BasicFunction

1 Operation control of the own module
OpModeControl
L _EATP FAST OpModeControl

MMD.XDizableCcupling [JEEG—xDisableCoupling xCouplingDisabled jFra——

Par.xSendWarninglfDisabled [ EXEG—xSendWarningIfDisabled xIsBusy =
Par.xSendErrorIfDisabled [EXRGH— xSendErrorI£fDisabled
MMD. xModeBusy m— xModeBusy

eBusySource —

NotBusy
sBusyModuleName — [ 77 ]

The output xCouplingDisabled in the same block shows the current status of the module coupling
for the module.

The visualisation L_Main indicates "DIS" for the decoupled module SlaveA in the column "CPL" of the
module list.

] L_Main X

FAST Controller-based Automation
MM Addr. MM Name 5T|BY CPL

1 achineCaontro

e oter e | [

3 1.12 SlaveB . . DEF

4 [
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4.17 Creating and processing error messages

The operation mode of module SlaveA can now be controlled via the inputs of block OpModeAccess
(action MFB_SlaveA.  BFO1_BasicFunction) independently of the higher-level module MachineCon-

trol.

[ MFB_SlaveA.BFO1_BasicFunction x

Device.Application.MM_Dcl.SlaveA.BF01_BasicFunction

(%]

MMD. XDisableCoupling
Par.xSendWarningIfDisabled
Par.xSendErrorIfDisabled
MMD. xModeBusy

A o O
xDisableCD;pling_ - xCouplingDisabled

®xSendWarningIfDisabled ®xIsBusy FALSE
xSendErrorIfDisabled eBusySource
ModeBusy sBusyModuleName — [+ |

L_EATP CONST.OWNID[ o0 |
MMD . xInit

MMD . xReady BN

MMD. xMenual m—

MMD. xService m—

MMD. xEoming [EENRGa—

MMD. xAutomatic [EREEE—

MMD . xModel BN
MMD . xMode? BN

module
CpModeRccess
L EATP FAST OpModelccess
MM Address " eRequestedMode
xInit elctualMode [—
xReady x0pModeIsInic =
xManual z0pModeIsReady [~
x5ervice x0pModeIsManual =~
xHoming x0OpModeIsService =
xAutomatic x0pModeIsHoming = [Raifs
xModel x0pModeIsAutomatic =
xMode2 xOpModeIsModel (=
xOpModeIsModeZ f=
xModeChangeRequested (=
xInvelidModeReguest = RyvEg
xLocalWarning =~
xLocalError =~ Ryigan
xSlaveWarning =
xSlaveError (=
xSystemFault =
eFBState [— |FullContro

To restore the coupling, the signal MMD.xDisableCoupling is reset to the standard value FALSE. As
soon as both machine modules are in the same operation mode, the coupling is restored.
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5 Structure of the Application Template

Structure of the Application Template

Devices

+

+

+

=i I_FAST Standard 49
=-HJl Device (Controller 3200C)
=-Ell] PLC Logic
=1} Application

A10_MachineModuleTree
A12_Configuration
AZ20_Visualisation

ASS Varlists
AB0_MotionOhjects
AT0_MachineModuleSources
AT71_localSources
ABD_Docurmentation
AS0_Resources

ﬁ] Library Manager

Ry

I I_o_Modul_Koppler {Coupler 1j0 moduls
'E. AxesGroups
2 VirtualAxes

A10_MachineModuleTree (3 54)
Linkage of the individual machine modules

A12 Configuration (1 56)
Basic configuration of the Application Template

A20 Visualisation (3 57)

Main visualisation of the Application Template for
implementing the individual machine module
visualisations

A55 Varlists (CA61)
Declaration of the machine module instances and their
structures

A60_MotionObjects (CJ61)
Motion-relevant data (e.g. CAM profiles)

A70 MachineModuleSources (£ 62)
Machine modules

A71_localSources
Machine-independent enumerations, function blocks,
structures, visualisations

A80_Documentation

Documentation folder for storing documents for
project history (e.g. version information, changes) and
operating instructions etc.

A90_Recources
System information such as used libraries and task
settings
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A10_MachineModuleTree

54

(5-1]

(5-2]

A10_MachineModuleTree

In order to map the desired automation system based on the Application Template in the »PLC
Designer«, first you have to divide the total mechatronic functionality of the machine into
individual subfunctions of the machine.

The subfunctions can be used to create individual reusable machine modules which can be mapped
as a tree topology — the "Machine Module Tree". Here, the top module is the machine control
module. All other machine modules are subordinated to this master module.

The Application Template supports ...
- two to five hierarchy levels of machine modules;

« up to 40 machine modules.

1 MMT (Machine Module Tree) I:I
3 1 &

[ | [ |
o O O e e B
v

Machine Module Tree (MMT) with five hierarchy levels

In the »PLC Designer« under the A10_MachineModuleTree - MMT (PRG) folder, the tree topology
is displayed from left to right:

Devices > & X | g MMT x|
=5 LFAST Standard I 1 ¢
=Bl Device {Contraller 3200C)
=B PLCLogic oo START OF USER SPECIFIC BLOCK eoerereeees
=€ Application AT_ACTION ADD_MODULE: Add the mechine modules here and inferconnect them
=D A10_MachineModuleTree .
B[ ere) MM_Dcl MachineControl @ MM_Dclinfeed @
= 3 » MFB_MachineControl MFB_Infeed
%12 At2_Configuration masterBus slaveBus slaveBus [
#-2 A20_visualisation [T b——————————— MM Address edcthlode — 10 MM_Address eéctifode
- AS5_Varlists MM_Par.scMachineControl “Par #ModeBusy — MM_Par.sclnfeed “Par *ModeBusy
12 A60_MotionObjects hh::l\h:_‘\lnis.scMac}:vineEontml\ :Ic.l xWag\ing = mu_}gs.scllr:fee: :Ig xWalEning —
P | ontrol <Error [— _I0_sclnfee sEror -
& 6s EmptyModule MM_PD. scMachineCortrol P MM_PD._sclrfeed <pp
#-[2) a70_MachineModuleSour ry) T . ituaMast ! itualMaster
I L — s )
#{ A71_LocalSources [ Infeediss | infeedtuis
(E) A80_Documentation
#-0) A%0_Resources MM_Del Unwinder @
i u MFB_unwinder
Library Manager
+ 1.0_Modul_Koppler (Coupler 1j0 see
1.0_Modul_Koppler (Coupler 1} [ b IMM_Addess ehctMode -
3 AxesGroups MM_Par. scunminder APar sModeBusy
3 Virtualaxes MM_Vis. scunwinder = #Warning -
[ EtherCAT_Master (EtherCAT Mas MM_ID. i =10 ®Emor —
MM_PD <PD
irtuali asts T o
e ¢ A

Sample project: MMT (PRG)

» Creating machine modules (&1 17)

» Integrating machine modules into the Machine Module Tree (MMT) (2 30)
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5.1 A10_MachineModuleTree

MM_Address

Each machine module has an input MM_Address which needs to be assigned by the user. This ad-

dress uniquely identifies it to its higher-level master module.

MM_Dcl MachineControl ~ (—

MFE_MachineControl '—
—|masterBus slaveBus
MM_Address efctMode
HPar xModeBusy
Hfis xWWarning
=0 xError]
=P0

The following basic conditions apply when assigning addresses:

+ The address is a positive integer (>0).

MM_Dicl Slaved T

MFB_SlaveA —

masterBus slaveBus

11 ——————————MM_Address | eActMode

MM_Far scSlaved —={Far xModeBusy

MM_Vis scSlaved ig x\wiarning

MM_ID scSlaved N0 xError
MM_PD.scSlaved ()

MM_Decl SlaveB =

MFB_SlaveB e

masterBus slavebus

12 MM_sddress | ehctMode

MM_Far scSlaveb ={Far xModeBusy

MM_Vis scSlaveB s x\wiarning

MM_I0 scSlaveB =0 xErrar
MM_PD.scSlaveB HPD

« All machine modules which are connected to the same higher-level master module must have
different addresses.

« Itis not necessary for the addresses to be consecutively numbered or start at 1.
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A12_ Configuration

56

A12_Configuration

Located in this folder is the function block L_EATP_FAST_Config, which allows a basic configuration
of the Application Template to be performed.

[ ]
1| Note!
Settings at this function block can only be made before the PLC is started and not during
the runtime.
L_EATP_FAST_Config
BOOL — xFASTSystemInTaskMid eFASTSystemTaskContext — ENUM
Prio
BOOL — xLogErrorTypelnformation
BOOL — xLogErrorTypeWarning
inputs
Designator Description
Data type
xFASTSystemInTaskMidPrio | TRUE | The logic and infrastructure functions of the Application Template are
BOOL calculated in the mid task. This unloads the high task.
xLogErrorTypelnformation TRUE | The information generated via the ErrorSe block (BFO2_SetErrors) are
BOOL entered in the logbook.
xLogErrorTypeWarning TRUE | The warnings generated via the ErrorSet block (BF02_SetErrors) are
BOOL entered in the logbook.
outputs
Designator Description
Data type
eFASTSystemTaskContext Display of the task in which the logic and infrastructure functions of the Application
ENUM | Template are calculated.
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Structure of the Application Template

5.3 A20 Visualisation

5.3 A20_Visualisation

This folder contains the main visualisation L_Main in which all visualisations of the individual
machine modules are added.

FAST Controller-based Automation

e S,T_%D—w [ Machine Module Details |
MachineControl |
[ MM Address ] [ 1 |
[ MM CompID [ 2C00 |
[ MM Version ] [ 0 |
[ Master MM Address ] [ ]
[ Master MM Name ] [ |
[ J |

Number of Slaves 0

“ Mode busy O
Warning O
2]

Error O

Q Q [€) Q Q Q

aruat || sorica | Homing |[automtie|| wadet | mcez |

HEENEENNNEEEEEEEEENEEEEEEEE

Up | Down | OperationModes | Errorhandling | B Error List

The main visualisation consists of three areas:

EJ Machine module list

Display of all machine modules that are available in the Machine Module Tree.
MM Addr.: machine module address
MN Name: machine module name

ST: machine module status (green: no error; red: error pending)

BY: machine module status (green: ready for operation; red: not ready for operation)
CPL: machine module coupling mode

« "DEF": module coupling is switched on.

« "DIS": module coupling is switched off. The IC module has status "Internal Control".
The sequence in the list corresponds to the call sequence.

[ "Machine Module Details"
Display detailed information bout the module selected in the Machine Module List.

[E] Buttons

OperationModes: activates "Operation Modes" details.
Errorhandling: activates "Error handling” details.
ErrorList: opens error list.

Up/Down: moves cursor up and down the list.
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Structure of the Application Template

A20 Visualisation

Generic visualisations

» L EATP FAST VisErrorList (t58)

» L EATP FAST VisModuleList (&2 59)

» L EATP FAST VisModuleDetail (22 60)

L_EATP_FAST_VisErrorList

This visualisation shows the contents of the ErrorList array.

The "Create CSV file" button creates a CSV file with all the errors defined in the machine modules.

Error List

MM Addr.|MM Inst.
1|MachineControl

m
3
=
)
m
=
g
~

.| Type Error Text
Error

= e e e e = e e e = e e = = e e = =
(=== == = = = = L= = = = = = = == = = k= k== K= =]

Create CSVfile | |
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Structure of the Application Template

5.3 A20 Visualisation

5.3.2 L_EATP_FAST_VisModulelList

This visualisation shows all machine modules implemented in the Machine Module Tree.

The "Up" and "Down" buttons serve to move the selection mark in the list by one element upwards
or downwards. A selection is also directly possible via mouse-click on a list element.

MM Addr. MM Name ST|BY] CPL |
1 MachineControl @®|©®| OEF
1.11 SlaveA @|@| oeF
1.12 SlaveB @|@| DeF

OO ~ND WA -

Up Down |
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5.3 A20 Visualisation

5.3.3 L_EATP_FAST_VisModuleDetail

This visualisation shows the detailed information of a machine module which has been selected via
the L EATP FAST VisModulelList (e 59) visualisation.

"Operation Modes" details "Error handling" details
| Machine Module Details | | Machine Module Details |
[ MM Address ] [ 1 ] [ MM Address i 1 |
[ MM Name ][ MachineControl ] [ MM Name | [ MachineControl |
[ MM CompID ][ 2C00 ] [ MM CompID ] [ 2C00 |
[ MM Version i 0 ] [ MM Version ] [ 0 |
[ Master MM Address [ | [ Master MM Address ] [ |
[ Master MM Name I ] | Master MM Name ] [ |
[ Number of Slaves ] [ 2 I Number of Slaves ] | 2 |
“ State busy O | L_EATP_ErrorSet |
Wami
a:mg 2 [ MachineControl.ErrorsA ]
rror
[ErrCo.][ Type ][ Cat. || Error Text |[ErrDet.]
= [ o
[ I R [ | ]
® 0 ® L) ® ® Erd[ o |[wammng][ 0 ][ Co ]
[ Manual ][ Service ][ Homing ][Automatic][ Mode1 ][ Mode2 ] [El 0 ||._<v‘ammg|| 0 H H 0 |
Next |

Previous/Next (in "Errorhandling" details): shows the previous/next instance of the function
block L_EATP_FAST ErrorSet.
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5.4 A55 Varlists
5.4 A55_Varlists
The instances of the used machine modules and the respective structures are declared in the
variable lists.
Variable lists Description
. ) MM_Dcl | Declaration of the machine module instances
(=) AS5_Varllsts The first instance of a machine module is created with the "Insert Empty
i‘ MM_Del Module" command. Further instances of machine modules can be created with
@ v 1o the "Create MM Instance" command. Both commands can be executed via the
@ v par context menu which appears with a right-click on the
@ v_vis "A70_MachineModuleSources" folder.
T mMM_Fo MM_IO Declaration of instances of MIO structures in the machine modules
MM_Par | Declaration of instances of MPar structures in the machine modules
MM _Vis | Declaration of instances of MVis structures in the machine modules
MM_PD | Declaration of instances of MPD structures in the machine modules

The structures (MIO, MPar, MVis, MPD) are automatically created as soon as an instance of a
machine module has been created with the commands "Insert Empty Module" or "Create MM

Instance".

5.5 A60_MotionObjects

This folder is for storing your own function blocks, functions etc. which are used in the machine
modules in the A70_MachineModuleSources folder.

If the folder is not required, it can be deleted.
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5.6 A70_MachineModuleSources

5.6 A70_MachineModuleSources

This folder contains previously created machine modules. See Creating machine modules (1 17).

The command "Load Machine Module" is used to load machine modules into the project.

=) A70_MachineModuleSources
=) MM_Infeed
= Structs
@ MACD_scInfeed (STRUCT)
@ MEL_scInfeed (STRUCT)
@ MIO_scInfeed (STRUCT)
@ MMD_scInfeed (STRUCT)
OI; MPar_scinfeed (STRUCT)
@ MPD_scInfeed (STRUCT)
@ Myis_scInfeed (STRUCT)
) UserPCOUs
=1 visu
=12 subvisu
@ MVis_Infeed_MainFrame
@ Myis_Infeed_UserFrame1
& Myis_Infeed
+-[E] MFB_Infeed (FB)
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5.6 A70_MachineModuleSources

5.6.1 Structures

=) A70_MachineModuleSources
=) MM_Infeed
= Structs
@1# MACD_scInfeed (STRUCT)
@1 MEL_scInfeed (STRUCT)
@1 MIO_scInfeed (STRUCT)
?1# MMD_scInfeed (STRUCT)
*"‘r; MPar_scInfeed (STRUCT)
@1# MPD_scInfeed (STRUCT)
@1 Mvis_scInfeed (STRUCT)
A UserPOls
=12 Visu
=) SubVisu
& Myis_Infeed_MainFrame
@ Mvis_Infeed_UserFramel
& Myis_Infeed
+ MFB_Infeed (FB)

The Structs folder contains the structures of the machine module.

Structures

Description

MMD_sclInfeed

This structure serves to instance machine module data. This comprises all function
blocks and variables that are used internally in the machine module for the application.
These values can be accessed with "MMD.".

MACD_scInfeed

This structure serves to exchange data between the master and slave machine module.
In this structure, the following variables are predefined.

Variable Data type | Description
xStartOperation_In BOOL Control signal for "Start"
xStopOperation_In BOOL Control signal for "Stop"
xPauseOperation_In BOOL Control signal "Pause”

xOperationBusy Out BOOL Status signal "Busy"

XxOperationDone_Out BOOL Status signal "Done"

xOperationPaused_Out | BOOL Status signal "Paused"

These values can be accessed by the master module with "rACDModulName" and in the
slave module with "MACD". The "MACD." entry serves to display the contents of the
structure by means of the Intellisense function.

» Establishing the communication channel (ACD Slave Access) ((1 42)

» Using the communication channel (€2 45)

MEL_scInfeed

This structure contains the error entries that are connected to the errorset block. These
error entries can be processed with the "Edit Errorlist" command.
» Creating and processing error messages (L 46)

MIO_scinfeed

This structure contains 10 variables that are externally connected to the machine
module.

MPar_scinfeed

This structure contains parameters for parameterising the machine module.

MPD_scInfeed

This structure contains persistent variables/parameters.

MVis_scinfeed

This structure contains visualisation variables which are automatically written into the
symbol configuration.
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Structure of the Application Template

A70_MachineModuleSources

User POUs

i | MM _Infeed
-2 Structs
-0 Visu
+-[Z] MFB_Infeed (FB)

In this folder, function blocks, functions etc. can be stored which are especially used in the machine
module

If the folder is not required, it can be deleted.

visualisations

=12 MM_Infeed
+-{2D structs
I UserPOUSs
= Ji'lﬂsu
=2 Subvisu
EE MVis_Infeed_MainFrame
@ Mvis_Infeed_UserFrame1
@] Myis_Infeed
+ |Z] MFB Infeed (FB)

The Visu folder contains the main visualisation MVis_Infeed and the sub-visualisations
MVis_Infeed_MainFrame and MVis_Infeed_UserFramel.

The visualisation MVis_Infeed_Userframel can be used to add custom content (e.g. the
visualisation for a technology module).

The main visualisation MVis_Infeed is prepared such that it can be switched over to "User Frame".
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5 Structure of the Application Template

A70_MachineModuleSources

How to insert the visualisation of a technology module:

1. Open the main visualisation MVis_[ModuleName] with a double-click.

2. Rename the [l "UserFramel1" button.

In this case "TM_BasicMotion" for the "Basic Motion" technology module:

MainFrame Ei Th_Basichotion| E

Init

O

©  Coupling disabled ()
Mode busy O)

Warning O

Error O

SystemFault O

Q

Q

Q

Q Q Q

[ Manual H Service H Homing HAutomaticH Mode1 ][ Mode2 ’

| L_EATP_FAST_ErrorSet | Internal Control | [ Password |
| %s | Init |

[ErrCo.][ Type |[ Cat. || Error Text |[ErrDet.] Ready |
Erct][ ®s ][ %s ][ %s || %s [ %s ] Manual | Automatic |
Er2][ ®s ][ %s ][ %s || %s [ %s ] Service | Mode 1 |
Err3|[ s [ s [ %s || %s [ %s | Homing I Mode 2 I
Errd][ s [ s [ %s ]| %s [ %s | ErrorQuit |

3. Open the MVis_[ModuleName]_UserFrame1l visualisation with a double-click.

4. Move the visualisation of the technology module into the "UserFramel" in the tools under

L_TT1P.

@ MYis_EmptyModule_UserFramel X }

| ToolBox

v 1

Interface Editor \ Hotkeys Configuration I Elementlist

BRI

=2 1

EHD_VAR

N S

EHD_VIR

VAR_INPUT
fattribute 'parameterstringof' :=
n_Input INST Str :

VAR_IN OUT
HoduleFB :

STRING

WFE_EmptyNodule;

CEEEE)

'ModuleFE'} [

UserFrame1
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L_TT1P_YisFlex

r L
L_TTIP_Viswind  L_TT1P_¥isWind

i erTensionCtrls ... erTensionChriH...
MotionBase.
T T T
r r L
L_TTIP_Viswind  L_TTIP_¥isPick  L_TT1P_¥isFlyin
erTensionCtrls...  AndPlaceBase gSawState
T T T
[— —
L_TTIP_¥isPick  L_TTiP_VisFlyin  L_TT1P_VisRegi
AndPlacestate gSawBase sterControlState
T T T
r r r
L_TTIP_VisRegi L_TTIP_VisCros L_TT1P_VisWind
sterControlBase sCutterBase  erDancerChriSt...
T T T

r
L_TT1P_viswind
erDancerClriHi...

r
L_TT1P_Y¥isFlex

CamState CamBase

m
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5 Structure of the Application Template

5.6 A70_MachineModuleSources

5. Inafinal step, indicate the reference of the instance of the technology module under the
properties of the visualisation.

In this case "ModuleFB.MMD.TM_BasicMotion" for the "Basic Motion" technology module:

Properties - I

¥ Fiker = | ¥5 Sark by - %lSort order * Expert

Praperty Value
Elementname GenElemInst_252
Type of element Frame
Clipping Ll
Shiw Framme K
Scale bvpe Anisokropic
Deactivate the background drawing K

= References Configure. ..,

= L_TT1P.L_TT1P_VisEasicMotionBase
m_Input_FB MaoduleFB.MMD, TH_BasicMotior| ]

+ Position
+ Center
+ Colars

+ Element look

66 Lenze - FAST Application Template - Software Manual - DMS 5.0 EN - 04/2021 - TD0O6



Structure of the Application Template

5.6 A70_MachineModuleSources

5.6.4 BFO1_BasicFunction

=12 A70_MachineModuleSources
=-I2) MM_Infeed
+-2 Structs
) UserPOlls
+-42) Visu
= |E] MFB_Infeed (FB)
=) MFBO1 Basic Functions

iy, BFOZ_SetErrors
+-IZ) MFBO3_Processing

The BFO1_BasicFunction action in the MFBO1_BasicFunctions module folder contains the interface
of the application program in a machine module to the application template system functions.

i Note!

All inputs of the interface block described in the following are connected to data
elements with the same name in the MMD structure (cp. Structures (1 63)). These data
elements serve to control system functions in the application program.
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A70_MachineModuleSources

68

L_EATP_FAST_OpModeControl

Instances of this function block map the interface for configuring the operation mode model for

mode changes.

L_EATP_FAST_OpModeControl
BOOL — xDisableCoupling xCouplingDisabled — BOOL
BOOL — xSendWarninglfDisabled xIsBusy +— BOOL
BOOL — xSendErrorlfDisabled eBusySource (— L_EATP_BusySource
BOOL — xModeBusy sBusyModuleName (— STRING
inputs
Designator Description
Data type
xDisableCoupling FALSE | The standard coupling of the machine module to the master module is
BOOL| 7 deactivated.

TRUE

TRUEN | The activation of the standard coupling of the machine module to the
FALSE | master module is enabled.

Note: Coupling is only activated if both modules are in the same operation
mode!

xSendWarninglfDisabled
BOOL

TRUE | Ifthe coupling of the machine module to the master module is deactivated,
warnings are still forwarded to the master module.

FALSE | Ifthe coupling of the machine module to the master module is deactivated,
warnings are not forwarded to the master module.

xSendErrorifDisabled
BOOL

TRUE | Ifthe coupling of the machine module to the master module is deactivated,
error messages are still forwarded to the master module.

FALSE | Ifthe coupling of the machine module to the master module is deactivated,
error messages are not forwarded to the master module.

xModeBusy TRUE | The machine module is in the "ModeBusy" state, i.e. mode changes are
BOOL disabled.
FALSE | The machine module is not in the "ModeBusy" state, i.e. mode changes are
enabled.
outputs
Designator Description
Data type

xCouplingDisabled

TRUE | The standard coupling of the machine module to the master module is

L_EATP_BusySource

BOOL deactivated.

xIsBusy TRUE | The machine modaule itself or one of its lower-level and coupled slave
BOOL modules is in the "ModeBusy" state.

eBusySource One of the following enumeration constants:

* "NotBusy":
No machine module is in the "ModeBusy" state.
« "OwnModulelsBusy":
The local machine module is in the "ModeBusy" state.
- "SlavelsBusy":
At least one coupled slave module is in the "ModeBusy" state.

sBusyModuleName
STRING

Instance name of the machine module which is in the "ModeBusy" state.
Note: If several slave modules are in the "ModeBusy" state, the name of the slave
module found first in the call hierarchy is indicated.
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5.6 A70_MachineModuleSources

L_EATP_FAST_OpModeAccess

Instances of this function block map the interface for changing over the operation modes.

L_EATP_MM_Address
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —

L_EATP_FAST_OpModeAccess

MM_Address
xInit

xReady
xManual
xService
xHoming
xAutomatic
xModel
xMode2

eRequestedMode
eActualMode
xOpModelsInit
xOpModelsReady
xOpModelsManual
xOpModelsService
xOpModelsHoming
xOpModelsAutomatic
xOpModelsModel
xOpModelsMode2
xModeChangeRequested
xInvalidModeRequest
xLocalWarning
xLocalError
xSlaveWarning
xSlaveError
xSystemFault
eFBState

L_EATP_FAST_OpModes
L_EATP_FAST_OpModes
BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

L_EATP_FAST FBState

inputs
[ ]
1| Note!
At any time, only maximally one block input x/nit ... xMode2 may be connected to TRUE.
Designator Description
Data type
MM_Address Module address of the target module
L_EATP_MM_Address | Either L_EATP_CONST.OWNID for the local machine module or a valid address of a
slave module
xInit TRUE | Achange to the "INIT" mode is requested.
BOOL
xReady TRUE | Achange to the "READY" mode is requested.
BOOL
xManual TRUE | Achange to the "MANUAL" mode is requested.
BOOL
xService TRUE | Achange to the "SERVICE" mode is requested.
BOOL
xHoming TRUE | Achange to the "HOMING" mode is requested.
BOOL
xAutomatic TRUE | Achange to the "AUTOMATIC" mode is requested.
BOOL
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5.6 A70_MachineModuleSources
Designator Description
Data type
xModel TRUE | Achange to the "MODE1" mode is requested.
BOOL
xMode2 TRUE | Achange to the "MODE2" mode is requested.
BOOL
outputs
Designator Description
Data type
eRequestedMode The requested mode in the addressed machine module
L_EATP_FAST_OpModes
eActualMode The active mode in the addressed machine module
L_EATP_FAST_OpModes
xOpModelsinit TRUE | The addressed module is in the "INIT" mode.
BOOL
xOpModelsReady TRUE | The addressed module is in the "READY" mode.
BOOL
xOpModelsManual TRUE | The addressed module is in the "MANUAL" mode.
BOOL
xOpModelsService TRUE | The addressed module is in the "SERVICE" mode.
BOOL
xOpModelsHoming TRUE |The addressed module is in the "HOMING" mode.
BOOL
xOpModelsAutomatic TRUE | The addressed module is in the "AUTOMATIC" mode.
BOOL
xOpModelsModel TRUE | The addressed module is in the "MODE1" mode.
BOOL
xOpModelsMode2 TRUE | The addressed module is in the "MODE2" mode.
BOOL
xModeChangeRequested TRUE | Amode change has been requested.
BOOL
xInvalidModeRequest TRUE | Thereis an invalid request for a mode change.
BOOL Possible causes:
* More than on input of xInit ... xMode2 is set to TRUE.
* The addressed module is in the standard coupling to its master module.
The request of a mode change is only possible for the master module.
« The FB instance is in the passive mode and there is a mode change
request (see also eFBState output).
xLocalWarning TRUE | Awarning is active at the addressed module.
BOOL
xLocalError TRUE | Anerror message is active at the addressed module.
BOOL
xSlaveWarning TRUE | Awarning is active at a lower-level slave module.
BOOL
xSlaveError TRUE | Anerror message is active at a lower-level slave module.
BOOL
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5.6 A70_MachineModuleSources

Designator
Data type

Description

xSystemFault
BOOL

TRUE | The "SystemFault" state is active.

eFBState
L_EATP_FAST_FBState

One of the following enumeration constants:

« "FullControl":
The FB instance has the full functional range.

« "PassivelnternalControl":
The FB instance is in passive mode (the block inputs are deactivated), because
"InternalControl" is active for the machine module.

- "PassiveCoupledToMaster":
The FBinstance is in passive mode because the machine module has a controlling
master module.

- "PassiveSecondInstance”:
The FBinstance is in passive mode because it is a second or following instance for
the addressed module.

- "PassiveMasterOverride":
The coupling of the module to its master module is deactivated. A block instance,
however, is contained in the master module which executes the mode control.
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A70_MachineModuleSources

72

L_EATP_FAST_UserCoupling

Instances of this function

block serve to change to a different mode in certain operation modes

(depending on the mode of the master module).

i Note!

* The pre-assignment of the data elements in the MMD structure is selected in such a
way that in case of the slave module always the operation mode of the master
module is selected.

* The operation modes "INIT" and "READY" of the master module are always accepted
and cannot be changed over.

L_EATP_FAST_UserCoupling

ENUM — eOwnModelfMasterManual
ENUM — eOwnModelfMasterService
ENUM — eOwnModelfMasterHoming
ENUM — eOwnModelfMasterAutomatic
ENUM —f eOwnModelfMasterModel
ENUM — eOwnModelfMasterMode2
inputs
Designator Description
Data type
eOwnModelfMasterManual | Defining the operation mode of the local machine module if the master module is in
ENUM | the "MANUAL" mode.
eOwnModelfMasterService | Definingthe operation mode of the local machine module if the master module is in
ENUM | the "SERVICE" mode.
eOwnModelfMasterHoming | Defining the operation mode of the local machine module if the master module s in
ENUM | the "HOMING" mode.
eOwnModelfMaster Defining the operation mode of the local machine module if the master moduleis in
Automatic the "AUTOMATIC" mode.
ENUM
eOwnModelfMasterModel | Defining the operation mode of the local machine module if the master module s in
ENUM | the "MODE1" mode.
eOwnModelfMasterMode2 | Defining the operation mode of the local machine module if the master module is in
ENUM | the "MODE2" mode.
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A70_MachineModuleSources

L_EATP_FAST_ErrorAccess

Instances of this function block map the following functions:

« Error acknowledgement

« Detection of the error information on the current error with the highest priority of the local

machine module and/or its subordinate slave modules

L_EATP_FAST_ErrorAccess
BOOL — xErrorQuit xErrorQuitActive — BOOL
BOOL — xIncludeOwnModule eType — L_EATP_FAST_ErrorType
BOOL — xIncludeSlaveModules wErrCode — WORD
dwPriority — DWORD
xAckNeeded — BOOL
sText|— STRING[255]
dwDetail — DWORD
dwCategory — DWORD
sModuleName — STRING
sModuleAddress — STRING
inputs
Designator Description
Data type
xErrorQuit FALSE | The errors in the own machine module and in all subordinate slave
BOOL | 7 modules are acknowledged.
TRUE
xIncludeOwnModule TRUE | The local machine module is considered when the error with the highest
BOOL priority is detected.
FALSE | The local machine module is ignored when the error with the highest
priority is detected.
xIncludeSlaveModules TRUE | The subordinate slave modules are considered when the error with the
BOOL highest priority is detected.
FALSE | The subordinate slave modules are ignored when the error with the
highest priority is detected.
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A70_MachineModuleSources

74

outputs

Designator
Data type

Description

xErrorQuitActive
BOOL

FALSE | The error acknowledgement is active.

7 Note: This signal should be used for the error acknowledgement of local FB
TRUE | instances.

eType
L_EATP_FAST_ErrorType

Error type of the current error with the highest priority

wErrCode

Error number of the current error with the highest priority

WORD
dwPriority Error priority of the current error with the highest priority
DWORD
xAckNeeded Current error with the highest priority is subject to acknowledgement
BOOL | 1ruE Acknowledgement required
FALSE | Acknowledgement not required
sText Error text of the current error with the highest priority
STRING[255]
dwDetail Error detail of the current error with the highest priority
DWORD
dwCategory Error category of the current error with the highest priority
DWORD
sModuleName Instance name of the machine module in which the current error with the highest
STRING | priority is active.

sModuleAddress
STRING

Global address of the machine module in which the current error with the highest
priority is active.
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5 Structure of the Application Template

5.6 A70_MachineModuleSources

5.6.5 BFO2_SetErrors

=) A70_MachineModuleSources
=12 MM_Infeed
+ {0 Structs
) UserPOUs
+-10 Visu
= |[£] MFB_Infeed (FB)
=i} MFBO1_Basic Functions

3, BF02_SetErrors

rocessing

2

The BF02_SetErrors action in the MFBO1_BasicFunctions module folder contains the predefined
instances "ErrorsA" and "ErrorsB" of the L_EATP_FAST_ErrorSet function block for the error handling
and the triggering of 8 error messages.

When the error occurs, the associated error message is entered into the logbook.

» A12 Configuration (tasé)

A direct programming or configuration usually does not take place in this action but by means of
the "Edit Errorlist" command.

» Creating and processing error messages (1 46)

L_EATP_FAST_ErrorSet

BOOL — xSetError[1...4] xError[1...4]Active — BOOL
WORD — wErrCode[1...4]
ENUM — eType[l...4]

DWORD — dwPriority[1...4]

BOOL —{ xAckNeeded[1...4]

STRING[255] —] sText[1...4]
DWORD —{ dwErrorDetail[1...4]
DWORD — dwCategory[1...4]

Note!

o

The inputs are connected to data elements with the same name in the MEL structure.
The outputs are connected to data elements with the same name in the MVis structure.

» Structures (1 63)
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Structure of the Application Template

A70_MachineModuleSources

76

inputs
Designator Description
Data type
xSetError[1...4] FALSE | Anerror is active.
BOOL | 7
TRUE
wErrCode([1...4] Error number of the current error with the highest priority
WORD

eType[1...4]
L_EATP_FAST_ErrorType

Error type of the current error with the highest priority

dwPriority[1...4]
DWORD

Error priority of the current error with the highest priority

xAckNeeded[1...4]
BOOL

Current error with the highest priority is subject to acknowledgement

TRUE | Acknowledgement required

FALSE | Acknowledgement not required

sText[1...4]
STRING[255]

Error text of the current error with the highest priority

dwDetail[1...4]

Error detail of the current error with the highest priority

DWORD
dwCategory[1...4] Error category of the current error with the highest priority
DWORD
outputs
Designator Description
Data type
xError[1...4]Active TRUE | Output to the MVis structure (dwErrorActive variable) that an error is
BOOL active.
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5 Structure of the Application Template

5.6 A70_MachineModuleSources
5.6.6 101_ReadInputs
=2 A70_MachineModuleSources
=20 MM _Infesd
+-) sStructs
) UserPOls
+I2) wisu

= MFE_Infeed (FE)
+-IZ) MFBO1_Basic Functions
=) MFBOZ_Input

@; 101_ReadInputs
+-{2) MFBO3_Processing
+ -2 MFBO4_Output
+-{2) MFBOS_MultiTaskCalls

The 101_ReadInputs action in the MFBO2_Input module folder can be used as structuring aid if the
IPO model is used (input — processing — output). A detailed description of the IPO model can be
found in the section MFBO3 Processing (2 78).

At first, the MFBO2_Input module folder is not visible in the project tree. If required, it can be shown/
hidden with the "Add Extra Functions" command under A70_MachineModuleSources if the IPO
model is to be used. For this purpose, checkmarks can be set or removed under the appearing "Read
Inputs” dialog.

=) |A70_MachineModuleSources
2D MMInR % cut
+-12) MM_M4 Copy
+-120 Mo

Add Extra Functions @

Adds extra functions to the corresponding machine modules,

) Paste
+-10) A71_Locals
) Delete
) ABD_Docum) *
) - Machine Modules:
+-1) A90_Resoul Manual control
; | Mame Read Inputs Write Outputs Multi Task Calls
m Library Man Prapertiss... .
[+ 1_0_Modul_Koppler MM _infeed
" fixesiGroups i) Add Object 4 MM_MachineControl O O O

3 virtualtxes ) Add Folder... M _unwinder O
O EtherCAT Master (E (' Edit Object

Edit Object With...

5] Create MM Instance

| Add Extra Functions

Create ACD Slave Access

Export Errorlist

=1 Import Errorlist

u_ﬁ i),

Lenze Homepage. ..

Ok | | Cancel
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Structure of the Application Template

5.6 A70_MachineModuleSources

5.6.7 MFBO03_Processing

=2 ATD_MachineModuleSources
=) MM_Infeed
+-0) Structs
I2) UserPOUs
ks _'l Visu
= |£] MFE_Infeed (FB)
+-[) MFBO1 Basic Functions
= 1)|MPBO3 _Processing
[Ea POL_INIT
(S PO2_READY
[S3 PO3_MANUAL
[Ea P04_SERVICE
|24 PO5_HOMING
[E4 POS_AUTOMATIC
~-[Ea P07_MODE1
(54 POS_MODE2
[E4 POS_ERROR
[, P10 CydicMotion

This module folder summarises the relevant actions that are intended for defining the application
program. The actions are divided into ...

* Mode-related actions (1 79) "PO1_INIT" ... "PO8_MODE2",
« Error action (2 79) "P0O9_ERROR",

« Cyclic action (2 79) "P10_CyclicMotion".
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5.6.7.2

5.6.7.3

Structure of the Application Template

A70_MachineModuleSources

Mode-related actions

Depending on the active mode of a machine module, the related mode action PO1_INIT ...
P08_MODE2 is passed through in each program cycle.

Each mode action contains an already predefined program structure to which the program code can
be added.

There are three areas into which a program code can be inserted within a mode:

[EJ 'ModeEntry" is executed for one cycle when the mode is entered.

A "Cyclic Area" is executed until the mode is changed over.

[E] "ModeExit" is executed when the mode is quit.

¢* AT ACTION CREATE NEW MODULE #)
s/ First pulse, last pulse and cyclic program
nIE‘ *ModeEntry THEH
A4 Do init steps

A4 Bet Modebusy
MMD . xModeBusy 1= TRIE:;

e T T O I o

[EJestr xiodeExic THER
£ Do exit steps

Hese

£F Do oyclic things

1
T T ST SR ST
[ T I -]

S Reset own ModeRusy
MMD . xModeBusy = FALZE;

1
[
0 ~1 T

A4 Check if nmobody is busy
IF HOT OpModeControl.xIsBusy THEH
A4 No module is busy

ra r -
= O 0

EHD_IF
EHD_IF

I
rara
Ly )

24

» Using operation modes (1 43)

Error action

As long as an error is active in the machine module, the PO9_ERROR action is called in each program
cycle.

In case of active warnings, this action is not passed through.

Cyclic action

The P10_CyclicMotion action is called just once in each program cycle of the "HighPriority" task.
Among other things, it serves to include the calls of motion blocks and other application parts.
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5 Structure of the Application Template

5.6 A70_MachineModuleSources

5.6.7.4 Sequence of actions

PO1_ PO2_ PO3_ PO4_ POS5_ PO6_ PO7_ PO8_
INIT READY MANUAL SERVICE HOMING AUTOMATIC MODE1 MODE2
es
xError ? Y
PO9_
no ERROR
P10_
CyclicMotion

I

: 001_WriteOutputs* :

* Optional when the IPO model is used

[5-3] Sequence: Program cycle in the machine module

Figure [5-3] shows the entire sequence of a program cycle for the "HighPriority" task with the
optional actions |01 _ReadInputs (@ 77) and 001 _WriteOutputs (2 81) for using the IPO model.
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5 Structure of the Application Template

5.6 A70_MachineModuleSources
5.6.8 001_WriteOutputs
=) A70_MachineMaduleSources
=2 MM_Infeed
+-120 Skructs
) UserPOls
+-120 Visu

=-[E] MFB_Infeed (FE)
+-12) MFBO1_Basic Functions
+-I2) MFBOZ_Input
+-2) MFBO3_Processing
=-I2) MFBO4_Output

[} o01_wrikeOutputs
+-12) MFBOS_MultiTaskiCalls

The 001_WriteOutputs action in the MFBO4_Output module folder can be used as structuring aid
if the IPO model is used (input — processing — output). A detailed description of the IPO model can
be found in the section MFBO3 Processing (2 78).

At first, the MFBO4_Output module folder is not visible in the project tree. If required, it can be
shown/hidden with the "Add Extra Functions" command under A70_MachineModuleSources if the
IPO model is to be used. For this purpose, checkmarks can be set or removed under the appearing

"Write Outputs” dialog.
=12 &70_MachineMaduleSaurces ]

E R T B T

+-A2) MM_Ma Copy

Add Extra Functions @

+-120 Mo i Adds extra functions to the corresponding machine modules,
+ _| A71_Locals beite
__l A80_Pacum Machine Modules:
+-1) A90_Resoul Manual control
i Library Mar Propsrtiss... MName Read Inputs Write Outputs  Multi Task Calls
[+ 1_0_Modul_Koppler MM _infeed
x AxesGroups i) Add Object 4 MM_MachineControl O O O

3 virtualtxes ) Add Folder... M _unwinder O
O EtherCAT Master (E (' Edit Object

Edit Object With...

5] Create MM Instance

| Add Extra Functions

Create ACD Slave Access

Export Errorlist

=1 Import Errorlist

u_ﬁ i),

Lenze Homepage. ..

Ok | | Cancel
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Structure of the Application Template

5.6 A70_MachineModuleSources
5.6.9 MTCO1_TaskMid / MTCO2_TaskFree
=) A70_MachineModuleSources
=120 MM _Infesd
+-) Structs
) UserPOls
+-1) Wisu

= MFE_Infeed (FE)

+-{) MFBO1_Basic Functions

+-[2) MFEOZ_Input

+-{) MFEO3_Processing

+-|2) MFBO4_Cutput

=12 MFBOS_MultiTaskCalls
[E2 mTeo1_Taskmid
[E8 MTCoz_TaskFree

Normally, the entire application program can be programmed as single task solution in the
"HighPriority" task context in the predefined actions of the Application Template.

In the exceptional case that parts of the module application have to be called in the task contexts
"MidPriority" and/or "Freewheeling", the MFBO5_MultiTaskCalls module folder provides the actions
MTC01_TaskMid and MTC02_TaskFree.

i Note!

If the application program contains cross-task data accesses, respective measures have
to be taken to ensure the data consistency.

At first, the MFBO5_MultiTaskCalls module folder is not visible in the project tree. If required, it can
be shown/hidden with the "Add Extra Functions" command under A70_MachineModuleSources if
the IPO model is to be used. For this purpose, checkmarks can be set or removed under the appearing
"Multi Task Calls" dialog.

=) |A70_MachineModuleSources
+ DM 8 o Add Extra Functions @
+12 1m_Ma Copy
+ 120 MM_unt Adds extra functions to the corresponding machine modules,

) Paste
+-10) A71_Locals

) AS0_Docur X Relete

Machine Modules:

+-1) A90_Resou Manual control
m Library Man| ca Mame Read Inputs Write Qutputs Multi Task Calls
[ Properties... "
[+ 1_0_Modul_Koppler MM _infeed
x AxesGroups i) Add Object 4 MM_MachineControl O O O

3 virtualtxes ) Add Folder... M _unwinder O
O EtherCAT Master (E (' Edit Object

Edit Object With...

5] Create MM Instance

| Add Extra Functions

Create ACD Slave Access

Export Errorlist

), ),

Import Errorlist

Lenze Homepage. ..

Ok | | Cancel
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A Exporting the error list 48
A10_MachineModuleTree 54

A12_Configuration 56 F

A20_Visualisation 57 Feedback to Lenze 85

A55_Varlists 61 I
A60_MotionObjects 61

A70_MachineModuleSources 62 |01_Read|n.puts 7 . s
ACD channel 45 Implementing and connecting visualisation 35

ACD Slave Access 42 Import Errorlist (command) 49

Importing the error list 49

Insert Machine Module (command) 24

Insert Machine Module Instance (command) 30
Inserting FAST technology modules 37
Integrating machine modules 30

Actions (sequence) 80

Add Extra Functions (command) 77, 81, 82
Application examples 6

Application notes (representation) 9
Application Template structure 53

B L
BFO1_BasicFunction 67 L_EATP_FAST_Config 56
BF0O2_SetErrors 75 L_EATP_FAST_ErrorAccess 73

L_EATP_FAST ErrorSet 75

C L_EATP_FAST_OpModeAccess 69
Command L_EATP_FAST_OpModeControl 68
Add Extra Functions 77, 81, 82 L_EATP_FAST_UserCoupling 72

Create ACD Slave Access 42 L_EATP_FAST_VisErrorList 58
Create MM Instance 26 L_EATP_FAST_VisModuleDetail 60
Edit Errorlist 46 L_EATP_FAST_VisModuleList 59
Export Errorlist 48 L_Main 57
Import Errorlist 49 Load Machine Module (command) 17
Insert Machine Module Instance 30
Reset Pins 41 M
Configuration of the Application Template 56 Machine module tree 54
Connecting axes 40 Machine Module Tree (MMT) 54
Conventions used 7 MFBO01_BasicFunctions 67, 75
Copy machine module 23 MFBO2_Input 77
Copy Machine Module (command) 23 MFBO3_Processing 78
Create ACD Slave Access (command) 42 MFB04_Output 81
Create MM Instance (command) 26 MFBO5_MultiTaskCalls 82
Creating and processing error messages 46 MM_EmptyModule (command) 18
Creating machine module instances 26 Mode-related actions 79
Creating machine modules 17 MTCO1_TaskMid 82
Cyclic action 79 MTC02_TaskFree 82
D N

Delete Machine Module References (command) 33 Notes used 9

Deleting machine module references 33

Deleting machine modules 34 (o)

Document history 6 001_WriteOutputs 81

E Opening the Application Template 15
Edit Errorlist (command) 46 P

E-mail to Lenze 85 PO1 INIT 78

Error action 79 P02_READ778

Establishing the communication channel (ACD) 42 P03_MANUAT78

Export Errorlist (command) 48 PO4_Service 78_
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PO5_HOMING 78

PO6_AUTOMATIC 78

PO7_MODE1 78

P08_MODE2 78

P09_ERROR 78

P10_CyclicMotion 78

Program cycle in the machine module 80
Programming with the Application Template 13

R

Rename Machine Module (command) 28

Renaming a machine module 28
Reset Pins (command) 41

S

Safety instructions 10

Safety instructions (representation) 9
Save Machine Module (command) 20
Save machine module as template 20
Screenshots 6

Sequence of actions 80

Slave Access (ACD) 42

Structure of the Application Template 53
Structured programming 13
Structures 63

System requirements 12

T
Target group 6
Terms 8

U

User POUs 64

Using modes 43

Using module coupling 51

Using operation modes 43

Using the communication channel (ACD) 45

Vv

Validity of the documentation 6
Variable lists 61

Visualisation L_Main 57
visualisations 64
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Your opinion is important to us

These instructions were created to the best of our knowledge and
belief to give you the best possible support for handling our product.

Perhaps we have not succeeded in achieving this objective in every
respect. If you have suggestions for improvement, please e-mail us
to:

feedback-docu@lenze.com

Thank you very much for your support.

Your Lenze documentation team
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