BAUMULLER

Operation manual
Template Motion-Axis Web and Foil

Brief description:

The Motion-Axis Web and Foil template consists of a ProMaster project, which contains a prepared PLC
project and an HMI project. In the basic configuration there is an axis with which the template can be
operated. This can of course be expanded as you wish. A large number of functions are prepared here that
are suitable as the basis of a complete application project for a web-carrying machine. The aim is to be able
to concentrate on the programming of the process with this template.

Version: 2.0 from 28.04.2023
Status: Release

Author: [VT]
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2. History
version date Surname modification
1.0 11/04/2021 VT Initial version
2.0 04/28/2023 VT Added QR-Codes

3. Introduction

This document provides an overview of the existing software functions of the Motion-Axis Web & Foil
technology solution. For better illustration, functions are partly shown and explained using illustrations of
the user interface.

Technical information on the hardware can be found in the corresponding operating instructions or
parameter manuals on the Baumiiller website can be found in the Service \ Downloads area.

4. Definition of terms

expression definition

HW hardware

POE Program organization unit

PLC Programmable logic controller
TEQ Design page of the HMI project
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5. Notes relevant to safety

... indicates an imminently dangerous situation that will lead to death or serious
injuries if it is not avoided.

WARNING

... warns of a possibly dangerous situation that can lead to death or serious
injuries if it is not avoided

ATTENTION

... warns of a possibly dangerous situation that can lead to slight or minor
injuries if it is not avoided

... warns of a potentially dangerous situation that can lead to property damage if
it is not avoided

... indicates useful tips and recommendations as well as information for
1 efficient, trouble-free operation
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The following software and hardware components are required so that the template can be operated:

- SCADA editor (from V7.02.00.20)

- ProMaster (from 1.21.1.34 - release)

- PCC-04/PLC mc 40

- bmaXX3300 or bmaXX5000 as a single axis

System components

This section describes the system structure.

7.1 System structure basic components

The template in its basic configuration contains the configuration for the following components:

2

EtherCAT

PCC-04/PLC mc 40

BM3300 BM5300 single axis

==:'. i’,i

or

The template is delivered with this system configuration and it is recommended to first start up the
template with these basic components in order to check and get to know the basic functions. The template
can of course be expanded later.

04/28/2023
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8. Overview visualization
8.1 Layout and function
Each page of the user interface is divided into 3 parts:
Navigation bar — BAUMQULLER
Master Geschwindigkeit: [
Gear benutzen @ ] enscheibe Kurvenscheiben- I
es
Workspace — <
M
g |
Aktiviere Regelung: ()
Status bar —|j T P R W N P W
8.2 Navigation bar
o o
BAUMULLER

Automatic Manual Settings Service ser Recipe Alarms Shutdown

At the top of the user interface is the navigation bar, which you can use to access the individual machine

functions, such as automatic and manual operation. The content of this bar is always the same, regardless
of the machine function called.

8.3 Function keys

Symbol Description

Automatic mode: Starting the virtual master and the slave axis via a
gear or a cam. Display of the temperature controller.

Automatic

Manual: Moving the individual machine axes by hand

Manual

Settings: Settings for e.g. recipes, language, cams, touch probes,
temperature controllers

Settings
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;’ Service: Diagnostic functions of the machine

Service
'..' User: Login with the corresponding password to activate the

.‘ different operator levels

User

E Recipe: The recipes can be managed here

Recipe

g. Alarms: Alarm history of the individual error messages with time

stamp (occurred, resolved)

Alarms

‘ ‘ ’ Shut down: enables the machine to be switched off or restarted
Shutdown

8.4 Status bar

30.06.2021 09:01:45

Machine condition Date / time Connection to the PLC

The status bar provides information about the current status of the machine. In addition, the current date
and time are displayed, as well as whether the connection to the PLC is active.
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8.5 Control bar

—— Turn on the axis. This brings the axis to state 4

—— Referencing. This references the axis to the current position

Tutomatic start. The axis follows the virtual master via an electronic gear or a cam

— Automatic stop

— Error reset

= l@'@'ﬂ' ©
|

8.6 Machine condition

The machine status is displayed in the status bar of the visualization. There are following states:

Status Description

INIT The state machine is being initialized. This is where initial values are set in the

controller

HOMED Indicates whether the machine is referenced

IDLE Indicates whether the machine is idling. From this state, actions can be initiated
that result in a movement of the axis.

MANUAL Manual mode / jog active or inactive

AUTOMATIC Automatic mode active
WARNING There is at least one warning pending

ERROR There is at least one error
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8.7 Communication status
symbol description
. Status: Communication with the controller is offline. (No data exchange)
. Status: Communication with the control is online (data exchange active)
04/28/2023 side 9 from 49
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9. HMI project

9.1 Content and components

=1 Project Files - Main
1__] Changelog
1__] Languages
--1__1 Resource Files
=23 View Files
1__] Alarming
1__] Automatic
1_.i Foreground_Background
r-C0 Keypad
--1__] Manual
--1__] Recipes
1__] Service
1__i Settings
1__] Llser

Directory Brief description
+ Changelog A changelog can be kept here for version management
+ Language Contains all language files

+ Resource Files

Contains program-specific files which should not be edited by the
user!
All files in which the visualization interface is designed are stored

- View files

here.
+ Alarming Display of alarms / error messages
+ Automatic Display of the automatic page

+ Foreground_Background

Foreground and background side of the visualization:
Foreground => notes, messages, control bar
Background => navigation bar, status bar

The appearance of the mouse and keyboard is designed here

+ Keypad A notice: These files are only used by the microbrowser if there are no "keypad.teq"
and no "alphapad.teq" in the directory of the microbrowser on the target system!

+ Manual Display of the page for manual operation

+ Recipes Display of the recipe management

+ Service Views for the diagnostic functions (EtherCAT, drive, system)

+ Settings Views for the settings (cam controller, temperature control)

+ User Login page for user level management

Workspace / 2 The pages created here can be used as a "drawing area" if you

04/28/2023

simply need an empty drawing area.
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10. ProProg project

o Every single function of the function blocks within these POUs is not discussed here. The individual
functions can be looked up in the respective module help. However, in the machine function-specific
chapters, the relationship with the individual blocks is discussed in more detail.

= red [=] 10.1 Libraries

- L Libraries
----- LEh Bit_UTIL_40bd01
----- LEh MC_SYS_40bd09

e

""" % SYSTEM2_PCLUS_4(hd(3 — Firmware libraries

----- LEh OmegaS_40bd00

-

..... Lk g M_Report USR_40bd01

-

----- LEh ARITHMETIC_40bd00 ]
----- W) BM_TYPES_40bdDd

----- (&l SYSTEM1_PCCO3_40bd0D

----- (&l MOTION_TYPES_40bd11

----- (&l MOTION_CONTROL_40bd10

----- Ul MOTION_MULTI_AXIS_40bd 14
----- (&l ECM_CS001_40bd06

----- Ul TECH_TYPES_40bd12

----- U TECH_FBE_STRUCTS_40bd01
----- (&l TECH_ECT_DIAG_40bd01

----- Ul TECH_ECT_VAR_HNDL_40bd01
----- Ul TECH_TOOLS_40bd06

----- (&l TECH_TPMEASURE_40bd02
----- Ul TECH_CAMSWITCH_40bd01

----- W TECH_RECIPE_40bd01

----- W TECH_TEMPCTRL_AT_40bd01
----- @ oscat_basic_333

— User libraries: MotionControl

— User libraries: Technology

10.2 Datatypes

EI | Data Types

e USER_TYPES
- INTERFACE_TYPES
. RETAIN_TYPES

10.2.1 USER_TYPES

The data types contained here are copied from the "TECH_FB_STRUCTS" library:
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= @ TECH_FE_STRUCTS_40bd(
B4 Data Types

MOTION_COORD_FB_STRUCTS

MOTION_FB_STRUCTS

SYSTEMZ_PCCO3_FB_STRUCTS

TECH_FE_STRUCTS
B2 Logical POUs
|I| Change_Log
(1] USER_TYPES =

Q
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This data type worksheet contains all the data types required by the user with which he can determine the
number of the individual structure data types belonging to the blocks. The number is grouped in the form
of arrays and can be changed flexibly. Put simply, this means the following:

Example "TB_RecipeHandler"

Block instance 1 => connection with data type structure array 0

(* == TECH RECIPE ———m——m e

TS _RECIFE ARRAY

andler

(*
(* =
(=

. RecipeHandler 1(
IN )

= W

*)Data

*}a_Recipelist L
“)x_Enable ech TMPL
¥} s_Path ech_TMPL

*)i_RecipeIndex
*)x_ListRecipes
*}®_LoadRecipe
*)®x_SaveRecipe

¥} x_DeleteRecipe
*)

) _File TMPL.a DataDummy[O]

. RecipeHandler[0].
._RecipeHandler[0].

Out.x_Done
Cut.x_Busy
out.w_ErrorID
Out.x Error

_ = . RecipeHandler[0].
) _Tech TMPL._ RecipeHandler[O0].

FE R

o Block instance no.

o Field index in the data type structure

. RecipeHandler[0].
. RecipeHandler[0].
._RecipeHandler[0].

) _Tech TMPL. RecipeHandler[0]._ InCut.a Recipelist

! RERRY [0..1] OF TE_RECIPE THMFL:

ile_TMPL.a_ DataDummy [0]?

ech TMPL. RecipeHandler[0]. InCut.a Recipelist,
._RecipeHandler[0]._
._RecipeHandler[0]._
._RecipeHandler[0]._

ech TMPL. RecipeHandler[0]._In.x ListRecipes,

In.x_Enable,
In.s_PFath,
In.i_RecipeIndex,

In.x LoadRecipe,
In.x_3aveRecipe,
In.x_DeleteRecipe);

-Data;
-a_Recipelist;
-x_Done;
-x_Busy:
«W_ErrorID;
-x_Error;

o Maximum number of block instances that can be used in the project

10.2.2 INTERFACE_TYPES

All data types that are used for communication with the visualization are located here. The top structure

level is divided into the following sub-areas:
(* STRUCT *)
INTERFACE STRUCT:
STRUCT
% Enable Hmi Interface
_Cmd
_5St=s
_Pro
_Set
_Rect
END STRUCT;

04/28/2023

BOCL;

COMMAND STRUCT;
STATUS_STRUCT:
PROCESS_STRUCT;
SETTINGS STRUCT:

¢ ACTUAL STRUCT:

LBL

E

HMI INTERFACE

side 12 from 49
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10.2.2.1 x_Enable_Hmi_Interface

This tag enables communication between the HMI and the PLC. This tag is also the source of the display for
active communication in the status bar of the HMI. The variable is written cyclically in the visualization
during runtime by a repaint event. This happens in the "background_Layer_1.teq":

E|]_J Fereground_Background

':IF@' background_Layer_1.teq

: @ background_Layer_2.teq
@ foreground.teg

k] == Enable HM| Interface

A double click on the small white box opens the settings of this painter. This means that the HMI interface

is automatically activated at runtime when the visualization is started. This variable is then used in the HMI
POUs as a condition for reading / writing:

=8 Hmi
&-[B] CY_HMI_Out
&-[1] CY_HMI_In
(* Enable / Disable Interface *)
IF Hmi.x Enable HMI Interface THEHN

10.2.2.2 _Cmd

Direction: HMI => PLC

All commands that go from the HMI to the PLC are in this structure. This is, for example, the command for
switching on the axes, an error reset, or jogging.

This structure is structured in such a way that there is an area whose tags are automatically reset after a
PLC cycle and one in which this does not happen. This can be seen in the comments:

04/28/2023 side 13 from 49



(* COMMANDS *)
COMMAND _STRUCT:

STRUCT
= (* (v) NOT RESETTED IN CY HMI OUT
_HNode
X _Jog_ Fwd

x_Jog Bwd

(* (wv) RESETIED IN CY HMI OUT *)

b MemSetStartc

_Recipe

_TF

_C5_Pos

_C5 Time

_C5 Pos DT

_TemplCrrl

x_PowerOn

X_Start

x_ErrorReset

x_Home

X_Stop

x_UseGear

= Dammy

b HMemSetEnd
END STEUCT:

Explained in more detail using the example "x_PowerOn":

Q

BAUMULLER

NODE_IC RRRAY;
BOOL;
BOOL;

BYTE;
RECIPE CMD STRUCT;
TP_CMD STRUCT;
CS_POS_CMD RRRAY;
CS_TIME CMD ARRAY;
CS_POS _DT_CMD ARRAY;
TEMP CTRL CMD STRUCT;
BOOL;

BOOL;

BOOL;

BOOL;

BOOL;

BOOL;

BOOL;

BYTE;

If the "x_PowerOn" signal is set to TRUE by the visualization, this is recognized in the PLC and reset directly.
This means that there is a clean handshake. This step is done in the POU "CY_HMI_In" in the worksheet

"CY_HMI_Cmd":

&-[§] CY_HMIin
[{] CY_HMI_inT
CY_HMI_inv
~3-=] CY_HMI_Cmd
CY_HMI_Set
CY_HMI_DID
CY_HMI_Recipe

(* Listen for Power ewvent ¥)
TF Hmi. Cmd.x PowerOn THEN

_Hmi. Cmd.x PowerOn 1= FALSE;
_Iface. Cmd.x PowerCm := TRUE:
END IF:

The structure variable "_Iface ..." is then set. This all happens in the first program instance of the cyclic task:

04/28/2023

side 14 from 49



Q
BAUMULLER

]

=g CY_20ms - CYCLIC _Hmi._Cmd.x_Power: = FALSE;
= CY_000: CY_HMIL_In _Iface._Cmd.x_Power: = TRUE;

Cy_001 : C¥_FileHandling

Cy_002 : CY_Template Statemachine

Cy_003 : CY_MotionControl

CY_004 : CY_Technology

CY_006 : CY_Recipe Iface. Cmd.x Power is read ...

Cy_007 : CY_RetainData

CY_008 : CY_TouchProbe

CY_005 : CY_TemperatureControl

CY_010: CY_System

CY_100: CY_HMI_Out I _Iface._Cmd.x_Power: = FALSE;

CoooooooEzoE

In the program instances after “CY_HMI_In”, the interface variable “_Iface._Cmd.x_PowerOn” is used. This
is then finally reset AUTOMATICALLY in the last program instance "CY_HMI_Out" (in the worksheet
"CY_HMI_Reset"). This is done with a memory management module. The programmer no longer has to
make any adjustments here.

(* Get Start of Reset byte *)
MC GetPointer 1|

SRC :=_Iface. Cmd.b MemSetStart);:
_Iface. Cmd.k MemSetStart :=MC GetPointer 1.35RC:

ud PtrStart 1=MC GetPointer 1.35RC_Ptr;

ud SizeStart :=MC GetPointer 1.5RC Length;

(* Get End of Reset byte *)
MC GetPointer 2|

SRC :=_Iface. Cmd.b MemSetEnd);
_Iface. Cmd.k MemSetEnd :=MC GetPointer 2.35RC;

ud PtrEnd :=MC_ GetPointer 2.5RC_Prr:

ud SizeEnd :=MC GetPointer 2.5RC Length;

(* Calc size of bytes to reset *)
ud Size := wud PtrEnd - ud Prritart;

(* Set to 0O #*)
w_Memset :=MEMSET (i_Memset Err,k Memset Val,udint to dint (ud Size), Iface. Cmd.k MemSet3tart):

10.2.2.3 _Sts

Direction: PLC => HMI

All status messages that go to the visualization can be found in this structure. Typically, the machine
statuses can be found here, for example.

All status variables are automatically copied from the "_Iface" structure to the
done in the "CY_HMI_Copy" worksheet in the "CY_HMI_Out" POU:

_Hmi" structure. This is

Hmi

=50

=

.j—:._
—

_HMI_Out
CY_HMI_Cut T
| CY_HMI_CutV
| CY_HMI_Out
CY_HMI_DIO
CY_HMI_Copy
=| CY_HMI_Reset

L i i i) =
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10.2.2.4 _Pro

Direction: HMI => PLC
Process-relevant data is stored here, such as the adjustable cycle speed or the bag length for film machines.

10.2.2.5 _Set

Direction: HMI => PLC
All machine settings can be stored here. These would be gear factors, speeds, accelerations, for example.

10.2.2.6 _Act

Direction: PLC => HMI
Current values and data that are sent from the direction of the PLC to the visualization are contained in this

structure.
All"_Act" variables are automatically copied from the "_Iface" structure into the "_Hmi" structure. This is

done in the "CY_HMI_Copy" worksheet in the "CY_HMI_Out" POU:

=1L Hmi

-] CY_HMI_Out
[@ CY_HMI_OuT
CY_HMI_Outv
CY_HMI_Out
CY_HMI_DID

— CY_HMI_Copy
=) CY_HMI_Reset

10.2.3 RETAIN_TYPES

This data type worksheet is for the structures that are taken into account for retentive data management.
In relation to the template, the settings for the temperature control are stored here as an example.

TEMP_CTRL._RETATH ARR : ARRAY[O0..1] OF TEMF_CTRL_SET_RECIFE_ STRUCT;

-7 Datentypen

=] USER_TYPES
NTERFACE_TYPES
RETAIN_TYPES

Refers to

Refers to

]
n
8

™

1]

-

)

I

( TEMF CONTROL SETTINGS & FOR R
p TEMP CTRL SET RECIPE STRUCT:
|__I"L-\-T'_-_
TSSF : ERERL;
Heat Ki : REAL:
BERT -
Dbl
i i RERTL;

oTTmT

H H H M H
[ H
m
o 1
[ L
.
Lw ]
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In the state machine of the temperature control you will find the variable for the data type, which is
declared as "Retain":

Mame I Tvpe I Usage IDescription | Address I Init I Retain |
[=] Default
a_TempCirl_Retain | TEMP_CTRL_RETAIN_ARR [war [ | | [ |

10.3 Logical POUs

10.3.1 Differentiation between EV and CY

In some POUs there is a distinction between "EV_" and "CY_":

=5 MotionCortrol
.|I| EV_MationControl
. @8] CY_MationControl

"EV" means that the blocks instantiated here are also running in the associated "EV"-Task:

EIVJ Tasks
- -1 Motion1 : EVENT
B 4 CY_20ms : CYCLIC

So that is EVENT-Task which is executed in the fieldbus cycle. All function blocks that have to
run in the fieldbus cycle and are therefore time-critical are inserted here.

o
1 "CY* means that all modules run here that can run in non-time-critical tasks. These execute
commands in a time that does not have to be executed within a fieldbus cycle.
The associated task is the " “-Task.

See also Tasks

10.3.2 FunctionBlock_Instances

Each function block that is used in the project must be instantiated at one point in the project. Ultimately,
this means inserting the block into the project. This is the point at which the function block is also called
and processed. These modules are divided into categories within the template, which ultimately result in
subdirectories.

FunctionBlock_Instances
-l FileHandling

-l MotionCartral

-l System

- i Technology

FileHandling
All blocks that can be used to manage files on the PLC are instantiated here. The name of the POU always
reflects the block that is mainly used here:

04/28/2023 side 17 from 49
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POU / function block = Brief description
BM_FileOpen Opens afile
BM_FileClose Closes a file
BM_FileList Lists files or directories within a directory
BM_FileDelete Deletes a file
BM_FileRead Reads a file that was previously opened with BM_FileOpen
BM_FileWrite Writes data to a file that was previously opened with BM_FileOpen

MotionControl
There is a distinction here between EV_MotionControl and
EI Ll FDﬂDI‘lCDI‘ItI‘N
.|I| EV_MationControl
@ [1] CY_MotionControl

"EV" means that the blocks instantiated here are also running in the associated "EV"-Task:
E|L_,J Tasks

B Motion1 : EVENT
B 4 CY_20ms : CYCLIC

So that is EVENT-Task which is executed in the fieldbus cycle. All function blocks that have to
run in the fieldbus cycle and are therefore time-critical are inserted here.
o

1 "CY“ means that all modules run here that can run in non-time-critical tasks. These execute
commands in a time that does not have to be executed within a fieldbus cycle.
The associated task is the " “-Task.
See also Tasks

System

Here are blocks that can execute system-relevant functions.

POU / function block = Brief description

BM_CallWindowsApp Executes an executable file on the Windows side of the PLC

BM_MC_Control Enables the fieldbus to be restarted

Technology
This part contains all technology modules that are required or can be used for a wide variety of machine
functions.
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The most important function blocks are explained in more detail in the later chapters in connection with
the machine functions. A detailed description of the individual blocks can be looked up in the corresponding
block help.

10.3.3 Hmi

Basic function of communication

The communication from and to the HMI is structured in such a way that there is ONE variable "_Hmi"
which communicates directly with the visualization. There is also a "_Iface" variable, which has the same
data type as the "_Hmi" variable. Both can be found in the global variable list in the "HMI" group:

Name | Typ I Verwendung |Beschreibung I Adresse I Arfangswert |Fleman.. IPDDI OPCl
ELLT
_lface [INTERFACE_STRUCT [VAR_GLOBAL _|PLC-Internal values for HMI communication | [ [ O Jgolig]
_Hmi | INTERFACE_STRUCT [VAR_GLOBAL |POD Interface to webServer (PCC [ [ O &gl

The "PDD" checkbox shows that only the "_Hmi" tag is enabled for HMI communication. "PDD" means
"Process Data Directory" and is based on an internal name resolution. This interface works solely with the
names of the variables and, in contrast to OPC, does not require any addresses.

In the POUs explained below, a handshake is ultimately made between the variable "_Hmi" and "_Iface".

The following picture should clarify the structure again:

— — Iface " —

[ FDD

HivI PLC

The interface to and from the HMI is located here. All data that either come from the HMI or also go to the
HMI are transferred here. This allows the data to be validated again and checked for validity before
receiving or sending.

The name of the POU shows which direction the POU is used for:

=1 Hmi
&-[8] CY_HMI_Out
&-[1] CY_HMI_In
CY_HMI_Out => Everything that is sent to the HMI
CY_HMI_In => Data that are sent from the HMI to the PLC

For better structuring, the worksheets are subdivided within the POUs and named in such a way that the
corresponding function can also be derived from the names.

&-[§] CY_HMI_In
m CY_HMI_InT
CY_HMI_InV
CY_HMI_Cmd
CY_HMI_Set
CY_HMI_DIO
CY_HM|_Recipe
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CY_HMI_Cmd => Commands from the HMI (MouseUp, MouseDown, Toggle)
CY_HMI_Set => Setting values from the HMI
CY_HMI_DIO => Management of the digital inputs / outputs from the HMI
CY_HMI_Recipe => All recipe-relevant data that can be controlled in the HMI

10.3.4 RetainHandling

There is only one block in this POU which can be used to manually initiate the saving of the retentive data.
This is necessary, for example, if a PCC-04 is operated without a UPS, as there is no NOVRAM here that
automatically saves the data. With the current version of the PLCmc, however, this is no longer necessary
and therefore obsolete, but it can still be used.

10.3.5 State machine

All state machines that are required for the project are available here:

B-E8 Statemachine

EH-FH-H

[
[=][=][=][=]
I
=<
@
3
=
@
o
=y
o
g
=}
=h

JE-@

State machine Brief description

CY_Recipe State machine for handling the Recipe data
CY_TouchProbe The probe function is dealt with here
EV_CamSwitch State machine for handling the cam controller
CY_TemperatureControl The temperature control is managed here

The "main" state machine of the project. The state machine of the
machine is mapped here.

CY_TemplateStatemachine

The individual state machines are explained in more detail in the respective machine function-specific
1 chapters

10.4 Tasks

In general, all tasks are processed from top to bottom. This is important because it plays an important role
in the "CYCLIC" task in relation to the HMI program instances.
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=8 Motion1 : EVENT
(O] EV_000: EV_MyApplication
@ EV_001 : EV_MationCaontral
@ EV_002 : EV_Technology
@ EV_003 : EV_CamSwitch
@ EV_DOT : EV_GetTime

10.4.1 Motionl: EVENT

Q
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This task contains all program instances that begin with the prefix "EV_". These tasks are time-critical and

are executed in the fieldbus cycle.

B8l Tasks

B Motion1 : EVENT
@ EV_000 : EV_MyApplication
@ EV_001 : EV_MotionControl
@ EV_002 : EV_Technology
@ EV_003 : BV _CamSwitch
@ EV _DOT : EV_GetTime

10.4.2 CY_20ms: CYCLIC

All program instances that are not time-critical and are therefore not called up in the fieldbus cycle are
located here. These instances are called every 20ms, but interrupted by a fieldbus interrupt, as this has a

higher priority:

CYCLIC (4ms)

v

In this example, the CYLCLIC task is called every 4 ms (for illustration purposes only) and the EVENT task
every 2 ms. You can see that the CYCLIC task can be interrupted by the EVENT task and continues where it
left off. Therefore, in most cases it makes sense not to mix the data from the CYCLIC with the data from the

EVENT.

B CY_20ms : CYCLIC »
begin @-[@] CY_000:CY_HMI_In 4N
CY_001 : CY_FileHandling
CY_002 : CY_TemplateStatemachine
CY_003 : CY_MotionContraol
CY_004 : CY_Technology
CY_00& : CY_Recipe
CY_007 : CY_RetainData
CY_008 : CY_TouchProbe
CY_005 : CY_TemperatureControl
CY_010: CY_System .
CY_100: CY_HMI_Out AN

End Y

<

=1 =] =1 =1 E=1 =Y =] =] = =1 =
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begin End
begin C } End

° | )
7

7

CYCLIC (4ms) EVENT (2ms)

The program instance "CY_HMI_In" has to be located at the beginning of the task and "CY_HMI_Out" at
the end of the task. The reason for this is that all data that are sent from the HMI to the controller are
copied into the _Iface variables in the first task and these _Iface variables are then used in the subsequent
tasks. At the end of the CYCLIC task, the data is then copied from the _Iface variables into the "_Hmi"
structure.

11. Machine functions

W{E 11.1 User level management
=] ﬁ

The user level management includes all components to manage the preset maximum of four user levels.
% Management takes place exclusively in the visualization. So there is no interface to the PLC implemented

here. However, this can be retrofitted if necessary.

For this there is a subdirectory "User" in the HMI project with the view "Login.teq":

E|E] User
‘ o @ Lugin.teq

Here you can see the login / logout window, which can be edited if necessary.
In the top left corner you can see the currently logged in user via access to the CONTAINER variable
"userLevel" in connection with an HTML tag "CurrentUser_", which serves as a prefix:

Current user
CurrentUser_#C0O_userLevel# +—

Password SHA25EPazzwordConsiant & 40 005

myPassword ==

Logout

The corresponding user is then displayed here at runtime depending on the value in "userLevel". Since this
variable is of the "HTML TAG" type, it is also entered in the language files during the build:
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E Repaints
= Bearbeiten 1
Edit a Source 1 [+]
Wp HTML TAG =
Marme CurrentUser_#C0_userLevel®
Auf Bedingung [] UNDEFINED

Current user;Current user
CurrentUser_#CO_userLevel#:CurrentUser_#CO_userLevell
CurrentUser_0;Operator

CurrentUser_1;Production manager

CurrentUser_2;Setter

CurrentUser_3:5ervice

CurrentUser_4:Developer

Recipe management

The recipe management consists of a PLC and a visualization part. The management of the recipes is done
in the PLC. The visualization only serves as a display or input mask.

11.2.1 HMI

The recipe management in the visualization looks like this:

© W w | F BAUMBLLER a B A O

Automatik Hand Einstellungen Service Benutzer Rezept Alarme Herunterfahren

(1 @ rezerT1 L

-

=k @

b

~, €

1 REZEPT 2

[«
N,
=]

2

[«

T T PP P D
NN N,
s =5k =

N,
=]

@

-
@
N,
=]]

[l -lc)
[

© ousersteirecipes

T i B

01.07.2021 16:27:40
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No description

1 Current selection

2 Recipe name

3 Load recipe

4 Save recipe

5 Rename recipe

6 Delete recipe

7 Scroll recipes

8 Recipe directory on the PLC

11.2.2 PLC

There is a state machine in the PLC for recipe management:

e 11 ML

=L Statemachine
=--[0] CY_Recipe
[i] CY_RecipeT
CY_RecipeV
CY_Fecipe

State 0 is always the waiting state in which the visualization waits for an input or a command:

0: =_State := 0: Wait for command':;

If a command is recognized, the associated action is carried out:

IF Iface. Cmd. Recipe.x DeleteRecipe THEN
_Tech THMPL. RecipeHandler[0]. In.x DeleteRecipe := FARLSE;
i State 1= INT#200;

END TIE;

The currently selected recipe is deleted here.

The associated function block is located here:
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= Egisu:he POEs
B8 FunctionBlock _Instances
=1L FileHandling
E C_FileHandling
=1L MationControl

(@] EV_MationControl
(1] CY_MationControl

=-1Ld Technology
=[] CY_Technology

CY_Technology T
CY_TechnologyV
TB_DriveReadEmar
TB_ECT_Diagnosis
TB_RecipeHandler
TB_TPmeasure_Init
TB_TiCtd_AT_Init

i

L i i i =<

.!E 11.3 Touch-Probe

11.3.1 General functional description

The measuring probe works in such a way that an optical sensor is connected to an input of the bmaXX. For
this purpose, special fast inputs are provided, which are designated with the abbreviation "MT" for
measuring probes:

lierung Digitale Eingénge + X
HW Invert. Log Sonderfunktion Trigger-Madus Ziel-Parameter Wert Parameter-Bezeichnung
1 @ mm [ @ | Keine Sonderfunktion «| |Flanke =~ 000.000.0.0 El
»*

@ Bit-Operationen

2 0 MT2 | O Keine Sonderfunktion W Flanke » 000.000.0.0 m

@ Bit-Operationen

3 Q [] @  Keire Sonderfunktion v | |Flanke ¥ 000.000.0.0 m

IG') Bit-Operationen

4 Q© IR © | Keine Sonderfunktion “| | Flanke  ~ 000.000.0.0 El

@ Bit-Operationen

These inputs can be used for the probe function. In addition, the detailed function of these inputs can be
specified in the drive.

The configuration options can be seen under Configuration -> Touch probe -> Touch probe encoder 1, for
example:
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Trigger source digital input TP1

Trigger process (®) single
) Centinued
Filter active ["] Delete on deactivation
Positive edge
Toggle O Measurement 0 none

Encoder 1 trigger digital input TP1

0 Rev
pos. edge revolutions
Encoder 1 trigger digital input TP1

0 Inc
pos. edge angle

Negative edge

Toggle O Measurement O none
Encoder 1 tr\gger_dlgrtal input TP1 0 Fiew
neg. edge revolutions
Encoder 1 trigger digital input TP1 0 Inc

neg. edge angle

Q
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Trigger source digital input TP2 Trigger source zero pulse
Trigger process (®) Single Trigger process ® Single
) Continued O Continued
[] Filter active [] Delete on deactivation [] Delete on deactivation
Positive edge Qualification
Activate ® off
With digital input TP1
Toggle O Measurement O none () With digital input TP2
Encoder 1 trigger digital input TP2 o Rev Positive edge
pos. edge revolutions
Encoder 1 trigger digital input TP2 o " [] Activate
pos. edge angle ne
Toggle O Measurement O none
Negative edge

Encoder 1 trigger zerc pulse paos.

Activate edge revolutions

Encoder 1 trigger zero pulse pos,

Toogle © Measurement (O none edge angle
Enceder 1 trigger digital input TP2 o Rew
neg. edge revolutions
Enceder 1 trigger digital input TP2 o Ine [] Activate
neg. edge angle

Toggle 0

Encoder 1 trigger zero pulse neg.

edge revolutions

Encoder 1 trigger zero pulse neg.

edge angle

V]

V]

Megative edge

Measurement O none
(4]

(V]

The settings that can be seen here are set in the template by the plc/ visualization. This means that you do
not have to make any settings here manually. The representation serves purely for information.

If the probe is activated and an edge is detected, the associated position value of the encoder is saved and
made available to the plc. In the plc, the distance is then calculated from at least 2 signal edges that are

separated from one another.

Here is the scheme graphically prepared for clarification:

Optical sensor - .

Ether¢AT
bmaXX N % PLC

The saved actual encoder
value is transferred here

Encoder

For the touch probe function there is a part in the visualization and a part in the PLC.

11.3.2 HMI

The probe settings can be found under Settings -> Probe:
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T T S R )

N\
00 v 0

HMI

Recipes

Language

Cam Switch

——— Touch Probe

Temperature controller

26.07.2021 11:14:58

Here you can see the settings that can be used for the probe function:

© W % & pmgum @ B A& O

Automatic Manual Settings Service User Recipe Alarms Shutdown

«

General

Enable:

Counter clockwise:

ao
ao :
- ] Encoer

Error message:

Window (+/-):

B

Mark valid: . First edge: .
Act. distance: ... mm Latched distance HL: ... mm
Act. size: ... mm Latched distance LH: .. mm
Error counter:

26.07.2021 11:15:25

11.3.3 PLC

There is a state machine for this in the PLC project and of course the associated function blocks.
The state machine can be found here:
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El]_ﬂS_ emachine
|I| CY_Recipe
|I| CY_TouchProbe =€
-[1] EV_CamSwitch
-(1] CY_TemperatureControl
-[m] CY_TemplateStatemachine
In state 0, the Visu waits for the "Enable" command:
:A __________________________________________________________________________ A}
0: 8 S5tate = '0: Wait for command'
tl. __________________________________________________________________________ A}
_Tech THMPL. TPMeasure[0]. In.x Enabkle = FALSE;
_Tech THMPL. TPMeasure Init[0]. In.x Enable 1= FALSE;
T
IF Iface. Cmd. TP.x Enable THEHN
_Iface. fAct. TP.s_ErrorMessage := '';
i State := 100;
END IE;

This corresponds to the toggle button in the visualization:

Enable: m - Active: @

Before activating, the settings for the measuring probe should be set. Here you can, for example, select the
digital input of the controller and which encoder should be used for it.

Digital input: ‘ 4"" Encoder: ‘+ n

If the measuring probe has been successfully initialized, this can be seen from the "Active" LED:

Enable: m Active: . “

@ All settings are linked in the plc with the associated variables for the function blocks. You can
1 read this in detail in the help files of the blocks.

In this step, the probe function in the controller was initialized according to the settings that were made.
You can check that with ProDrive:
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Trigger source digital input TP1

Trigger process ) Single
=3 ) Continued
[ ] Filter active [] Delete on deactivation
/ Positive edge
Activate Delete
Toggle O Measurement O none
Encoder 1 trigger digital input TP1 9 Rev
pos. edge revolutions
Encoder 1 trigger digital input TP1
0 Inc
pos. edge angle
Negative edge
Activate Delete
Toggle ) Measurement ) none
Encoder 1 trigger digital input TP1 9 Rev
neg. edge revolutions
Encoder 1 trigger digital input TP1 9 Inc

neg. edge angle

The state machine is now in the "TPmeasure" state:
R e *)

The settings for the distance between the print marks and the size of the print marks, as well as the
tolerance window, are transferred to the block here:

_Tech THMPL. TPMeasurs[0]. In.di DefDist 1= Iface. Set. TP.di Distance;

_Tech THMPL. TPMeasurs[0]. In.di DefSize 1= Iface. Set. TP.di Size;

_Tech THMPL. TPMeasurs[0]. In.di WinDist i= Iface. Set. TP.di DistanceWindow;
_Tech THMPL. TPMeasurs[0]. In.di WinSize 1= TIface. Set. TP.di_ SizeWindow;
_Tech THMPL. TPMeasure[0]. In.x CounterClockwise := Iface. Sts. TP.x CounterClockwise;

In addition, you have to adjust the scaling of the units here. By default, a resolution of 100 mm per motor
revolution is set here:

{(* Change Scaling on demand / Default is axis scaling *)
_Tech TMPL. TPMeasure[0]. In.ud Units 1= UDINT#100; [(* mm *)
_Tech TMPL. TPMeasure[0]. In.u Revolution UINT#1: {(* Turns *}
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o Here, of course, the setting must be made to suit the machine, taking the gearbox factors

1 into account.

The block is then activated:

_Tech THMPL. TPMeasure[J]. In.x Enable := TRUE:

If the motor now turns and the print mark is recognized, the measured distance and the size are output
accordingly under "Measurement". If faulty print marks are recognized (e.g. not recorded in the window),
this is also displayed via an error counter.

11.4 Cam switch

11.4.1 General functional description

During the process, the cam controller can be used to carry out actions at certain times or positions in
relation to an axis. This axis can be real or virtual. Pneumatic valves, for example, can be controlled here.
These valve controls usually have a dead time, which must also be taken into account during the process.
If a valve is activated, it does not mean that this valve has also carried out the action in the next cycle. The
time difference between activation and execution of the action corresponds to the dead time.

Execution of cam action

v

11.4.2 HMI

The settings and the "cam switch" function are located under Settings -> Cam switch:
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T T N R
N\
e

HMI

Recipes

Language

=——pe Cam Switch

Touch Probe

Temperature controller

26.07.2021 11:47:44

W %o + BAUL%LLER @ m &0

Automatic Manual Settings Service User Recipe Alarms Shutdown

Master position: ... Inc
Position cam
Name On off
@ cam1 m ‘ ... Inc | ‘ ... Inc |
Time cam
Name On Time

@ cam1 m ‘ .. Inc | ‘ .. ms ‘

Position cam (with dead time compensation)

Name On Dead time

. Cam 1 m ‘ ... Inc | ‘ .. Mms |

26.07.2021 11:48:01

The cams that can be set here serve as an illustrative example and can be expanded as required. These
cams are based on the master position, which is displayed under "General". As soon as a cam is active, the
associated LED turns green.
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In the Position cam with dead time compensation, however, the cam is only set for one
cycle. It's too fast to see in the visualization. Therefore a counter was integrated in the code
so that you can see whether the output is switching.

1 (* Check CamCut *)

IF Tech TMPL. CamSwitch[0]. Out.x CamOut THEHN
i CamCounter := i CamCounter + 1;
END IE:

11.4.3 Position cam

The position cam is a cam which switches on depending on one position and switches off depending on
another position. There is no dead time compensation here. It is only looked at the position, which here is
that of the virtual master:

Positionsnocke
An Aus

@ nocke 1 C‘ ‘ ¥ 20000 Inc ‘ ‘ ¥ 45000 Inc ‘

65536 Master position

45000

20000

v

Control cam

The function block used in the controller for this is the "TB_Channel". There is generally a state machine
for the cam controller, which manages the switching on and off of the modules:

=il ‘Statemachine

@[] CY_Recipe

&[] CY_TouchProbe
=-[8] EV_CamSwitch

- [i] EV_CamSwitchT
EV_CamSwitchY
EV_CamSwitch
EV_Channel “€—
EV_ChannelTime

Whereby it has to be said that both the "TB_Channel" and the "TB_ChannelTime" do not require a state
machine, but have only been included here for the sake of completeness.

Due to their simple handling, these function blocks do not require any complex administration.

This becomes clear if you take a closer look at the "EV_Channel" worksheet:
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(* 1. Cam switch position *)
IF Iface._ 5ts. C5 Pos[0].x Enabled THEN
f_Tech_THPL._Channel[Cl] ._In.ud Cn := REAL TC UDINT(_Iface._Set._C5_Pos[0].r_Om): (* On value *)
V_Tech_THPL._Channel[Cl] . In.ud Off := REAL TO UDINT(_Iface._ Set. C5_Pos[0].r Off); (* Off valus *)
_Tech THMPL. Channel[0]. In.ud Pos = _MyMaster TMPL. Out.ud CyclePosition; (* Switch by master position *)

END _IE;
The instance of the associated function block can be found here:

|_——_|'|_l:i| FunctionBlock_Instances
Iﬁ FileHandling
Iﬁ MotionControl
i System
=1Ll Technology
|I| CY_Technology
EIIII EV_Technology
----- m EV_TechrologyT
----- EV_TechnologyV
..... TB_ECT_Manager
----- TF_TPmeasure
----- TB_TPmeasure
----- TB_CamSwitch
----- TB_Channel -
..... TB_Channel Time
----- TB_TCtd_AT _Calz
----- TB_TCtd_AT_Pwm

11.4.4 Time cam

The time cam can be used to control a cam at a specific position for an adjustable time. No dead time is
taken into account here either.

Zeitnocke
Name An Zeit

@ nocke 1 C, | ¥ 20000 Inc ‘ ‘ ¥ 2000 ms ‘

1Time : ¥Time
u

65536 1 Out /Master position

c
-+

20000 -

v

Control cam

In the PLC there is the worksheet "EV_ChannelTime" under State machine in the POU "EV_CamSwitch":
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tatemachine

CY_Recipe
CY_TouchProbe
EV_CamSwitch

m EV_CamSwitchT
EV_CamSwitchV
EV_CamSwitch
EV_Channel

------ EV_ChannelTime

- [EEE

- OB B

As with the "TB_Channel", no state machine is necessary here either:

(* 1. Cam switch time *)

IF _Iface._5ts._C5_Time[0].x Enabled THEN
Te::h TMP[. _ChannelTlmE[O] -_In.ud On
_Tech TMPL. ChannelTime[0]._In.ud Off Time
_Tech TMPL. ChannelTime[0]._In.u Interrupt Time
_Tech TMPL. ChannelTime[0]._In.ud Pos_Res
_Tech TMPL. ChannelTime[0]._ In.ud Pos

END_IEF:

REAL TO_UDINT (_Iface._Set. C5_Time[0].r_On):

u_MC_CommCycle MO1;
UDINT#BBSSS
_MyMaster TMPL. Out.ud CyclePosition;

The associated block instance can be found here:

=14 FunctionBlock _Instances
- ol FileHandiing
- ol MotionCantrol
=il Technalogy
@[] CY_Technology
=[] EV_Technology
----- m EV_TechnologyT
----- . EV_Technologyy
..... TB_ECT_Manager
----- TF_TPmeasurs
----- TB_TPmeasure
----- TB_CamSwitch
----- TB_Channel
..... TB_Channel Time
..... TB_TCii_AT_Cale
----- TB_TCtd_AT_Pwm

REAL TO_UDINT (_Iface. Set. C5_Time[0].r_Time):

Q
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(* On value *)

(* Time *)

(* Event cycle *)

(* 1€ Bit Resolution of Master®)
(* Master position *)
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11.4.5 Position cam (with dead time compensation)

The position cam with dead time compensation is a cam that can be controlled to a specific position, taking
into account a dead time for a cycle. Since this is only active for one cycle, the control cannot be seen via
the LED. For this, however, there is a counter in the PLC that counts up each time it is activated. (please
refer HMI)

Position cam {with dead time compensation)

Mame (o])] PEELRONTE

. Cam 1 m ‘ 1 ... Inc ‘ ‘ i ... ms ‘

This function is explained in more detail using the following figure:

65536 A .
/Master position

Valve movement
Setting the output on
the block

20000
|

v

d—>
»

Dead time:

There is a state machine in the control for managing this function:

=10 Statemachine
@-[H] CY_Recipe
&=-[0] CY_TouchProbe
=[] EV_CamSwitch
- [i] EV_CamSwitchT
EV_CamSwitch
2] EV_CamSwitch
EV_Channel
- EV_ChannelTime

In state 0, the activation of the function via the HMI is waited for:

The current position of the master is also defined as the start position for the function block:

IF Iface. Sts. C5 Pos DT[0].x Enabled THEHN
_Tech THPL. CamSwitch[0]._ In.di StartPos t= UDINT_TO_DINT(_ MyMaster TMPL. Out.ud CyclePosition):
i State := 100;

END_IF;
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Then the parameters from the visualization are transferred to the block, as well as the master position. It
is also rescaled from Inc / cycle to Inc/ s.
(* Convert from Inc/Cycle => Inc/s *)

_Tech_TMPL. CamSwitch[0]._In.di VelSet s =

REAL_TO_DINT (DINT_TQ_REAL(_MyMaster TMPL._In.di Velocity) * 1000.0 (*ms/s*) / (UINT_TO_REAL(u MC_CommCycle MO1) / 1000.0 (*ms/ms*)));
_Tech_TMPL. CamSwitch[0]. In.di_Velhct s

RERL_TO_DINT (DINT_TO_REAL (_MyMaster TMPL. Out.di CycleVelocity) * 1000.0 (*ms/s*) / (UINT_TO_REAL (u_MC CommCycle M01)/ 1000.0 (*us/ms*})):
With the counter you can see how often or whether the output for the cam connection has been activated:

(* Check CamCuat *)

IF Tech TMPL. CamSwitch[0]. Out.x Cambut THEN
i CamCounter := i CamCounter + 1;

END IE:

11.5 Alarmi
.!E arming

11.51 HMI

The "Alarms" page is available in the visualization for alarming:

4 %o + BAUD%LLER @ m A O

Automatic Manual Settings Service User Recipe , Alarms Shutdown

/

TID Alarm Text On off ACK

Reset all

26.07.2021 12:05:13

All alarms are displayed here, as well as the history. The variables for the alarms can be set using the SCADA
editor. A variable is stored as an example for the template.

This setting can be found in the SCADA editor under

‘iPrnjek‘t Makro-Galerie  Layout
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B Alarming-/Trending- Server-Konfiguration g Alarming-Konfiguration...
Lade Alarm-Trend-SCADA-Konfiguration auf Zielsystem Trending-Konfiguration... b\[
Projekt Durchsuchen-Ersetzen.., strg=F herature: l_HI‘I"Ii._SE't._TE'I
— Definierte Alarme
] Prio  Gruppe Gruppe: Gruppe:Type GoOMwert GoOFF'wert  PPO Mame:
1 -1 -1 -1 -1 [f == 1.000000 1.000000 PLCO: @GN, _Hmi_Ste._En0]
I I'I Prio I-'I Gruppe I-'I GruppeZ: |-1 Gruppe3: |-1 Entfernenl
Type Ilf Greater ;I Hinzu |
PPO M arne: Iizels:EITF.F'F'EI'I Wi ahle |
Go OM wert IEI Go OFF “wert |1 |pdate |

The associated error text can be found in the language files:

=1 Project Files - Main
&3 Changeleg

Here then the text for the "ALRLISTO" with the error ID 1:
=» Shutdown slider;=> Shutdown slider

AcA

ABC;ABC

ALRLISTO_1;:Drive Error -s—
ALRLISTO_10;ALRLISTO_10

To edit the alarming macro, simply double-click the alarm window:
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‘“'g”"'snun%uzn';ﬁ'%‘“'o

Automatic Manual Settings Service User Recipe Alarms Shutdown

=> Enable HMI Interface (') Shutdown

o
= Shutdovm slider () Reboot
i O

MacroAlamingHieOnline_E_31_00 @ Exit
(@MACROALRHISONAlarmsListHeader.5e749533
@MACROALRHISONAlarmsList. 56749533

N

i33

26 By: \clivé activ Al e on wedeVode:1ulng Oniline AS sl fate:

Reset all

MB_LocalDateTime

()

This takes you to the configuration window for the settings of this macro. Here you can, for example, adjust
the alarm filter or the colors for active / inactive alarms.

The second download dialog, which opens as soon as the first download is completed, is important for the
alarm function when downloading a project:

Download (Zu FTP-5erver oder Web-5Server) - SCADA Einstellungen "*-

Yerbinden
Server: 19216812
FTP Download ;I [ Anonymous Login

Login data:
User: BM_ProViz
Password: 12345678

Here you can also see the settings which must be set so that the alarming is copied into the correct directory
on the target system and the file which ultimately contains the alarm configuration:
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— Download [Zu FTP-Server oder ‘Web-Server]
Ziehverzeichiis: ZHMI7S piderdI T rd Config <=
I Werz. wechzeln hach oben |
Markieren Sie die Projektdateien fuir den Download: Auzwahl aufheben |

:ABaumuellerundent00_B aumiillerdxiztyebdndF ailstrunk S cadaE ditorsalrcfo2. sml

zCfg. oy

Download Projekt

11.5.2 PLC

The "_Iface._Sts._Err [0]" tag is used in the PLC for a drive error. The variable is set here:

EI'Q Statemachine
gm

CY_Recipe
CY_TaouchProbe

(5]
(0]
(0] EV_CamSwich
(0]
(0]

CY_TemperatureContral
CY_Template Statemachine
~[i] CY_TemplateStatemachineT

- CY_Template StatemachingV/

- CY_Template Statemachineg

[+
=

[(* —= DRIVE ERROR —————m oo ")

(* Check all drives for error *)

FOR i AxisIndex := 1 TC i LasthxizIndex DC
% Clk RTrig 1 := Tech THMPL. DriveReadError[i AxisIndex]. Out.x DriveError;
IF x_Clk RTrig 1 THERN
EXIT:
END IF:
END FCR;:

(* Trigger Error *)
E TRIG 1(CLE:= x Clk RTrig 1);

[* Check if imitialization is done *)

IF R TRIG_1.Q RNL i State > O TV
i_State := B00;

_Iface. Sts. Erx[0] := TRUE: (¥ Alarm *)
END IE:
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11.6 Service / diagnosis

The following service and diagnosis options are available in the template:

- Drive diagnostics to evaluate error details

- EtherCAT diagnosis

- Display and forcing the states of the digital inputs

- Display and forcing of the states of the digital outputs
- Trend display with sine and cosine

- System information

These functions can be found in the HMI project in the "Service" subdirectory:

=1 Service

..... @ Serviceteq

..... @ Service_Drives.teq

----- @ Service_EtherCAT.teq
..... @ Service_Inputs.teq

----- @ Service_Monitoring.teg
..... @ Service_Cutputs.teq

----- () Service_Sysinfo.teq

[ There is no state machine for any of the pages in the PLC project. The information on the
1 "Service_Sysinfo" page is also implemented purely via CONTAINER variables.

The drive diagnosis is implemented using the "TB_DriveReadError" function block. This is located here:

E-L# FunctionBlock_Instances

W FileHandling

EI L4 MotionContral

|I| EV_MotionControl

: |I| CY_MotionContral

W System

= L4 Technology

|_:_||I| CY_Technology

----- m CY_Technology T
----- CY_TechnologyV
=.[=5) TB_DriveReadEmor
----- TB_ECT Diagnosis
----- TB_RecipeHandler
----- TB_TPmeasure_Init
----- TB_TCtd_AT_Init

The information is transferred to the visualization in the "CY_HMI_Out" POU:
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(* Driwve Erros ¥)
u_DriveErrorSelection := _Tface. Set.u DriveErrorSelection:;
_Iface. Act.u NmbrOfDriveErrors INT_TO_UINT(_Tech TMPL. DriveReadError[u DriveErrorSelection]. Out.a ErrorList[0]):

_Iface._Sts.x DriveError
Sts.x_DriveWarning
_Iface. Act.a DriveErrors

_Tech TMPL. DriveReadError[u DriveErrorSelection]. Out.x DriveError:

_Iface. _Tech TMPL. DriveReadError[u DriveErrorSelection]. Out.x DriveWarning:

_Tech TMPL. DriveReadError[u DriveErrorSelection]. Out.a ErrorList;

The associated block instance is selected depending on the "u_DriveErrorSelection" tag:

Select Drive: P
El Repaints
= Bearbeiten 1
Edit a Source 1
Typ PPO
MName PLCO:@GY._Hmi._Set.u_DriveErrorSelection —f—
Auf Bedingung [] UMDEFINED

The EtherCAT diagnosis is implemented using the "TB_ECT_Diagnosis" function block. This is located here:

=18 FunctionBlock _Instances

i FileHandling

B8 MotionCaritral
|I| EV_MationCaontral
[m] CY_MotionControl
i System
Lu Technology
= |I| CY_Technology
CY_TechnologyT
CY_Technologyy/
TB_DriveReadEmar
TB_ECT_Diagnosis
TB_RecipeHandler
TEB_TPmeasure_Init
TB_TCtrd_AT_Init

0=

Y
D

The information is transferred to the visualization in the "CY_HMI_Out" POU:

T Diagnosis *)

_Iface._ Sts. EtherCAT.x EtherCAT OK = Tech TMPL. EctDiagnosis[0]. Out.x ECT_is OF:

_Iface._&ct. EtherCAT.s_ECT_Kernel ErrorInfo := _Tech TMPL. EctDiagnosis[0]._COut.s_ECT_Kernel ErrorInfo;
_Iface._ Act. EtherCAT.u ECT_Slaves_inOP := _Tech TMPL. EctDiagnosis[0]._Out.u ECT_Slaves_inOperational;
_Iface. Act. EthexCAT.u ECT_SlavesFound := _Tech TMPL. EctDiagnosis[0]._Out.u ECT_Slaves_Found;

_Iface. Act. EtherCAT.w ECT_ KernelVersion = Tech TMPL. EctDiagnosis[0]._Out.w ECT Master KernelVersion;

[w]X=ef¥[w] 11.6.3 Displayand forcing the states of the digital inputs

The digital inputs (e.g. an E-bus coupling module) can be controlled and evaluated via the
"Service_Inputs.teq" page in the visualization:
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|_:_|1__| Service

..... @ Serviceteq

----- @ Service_Drives.teq

----- @ Service_EtherCAT.teq
(S Service Inputs.teg

----- @ Service_Monitoring.teg
----- (& Service_Outputs.teq

----- @ Service_Sysinfo.teq

There is a display for each input, for its hardware status and the logical status:
Digital Input 1: HW: et » LOG: .

The logical status corresponds to the hardware status as long as the input is switched to "AUTO". If it is set
manually via "ON" or "OFF", the hardware input is no longer copied to the logical input.

In the PLC project, the digital inputs are managed here:

= @ CY_HMI_In
m CY_HMI_InT
CY_HMI_InV
CY_HMI_Cmd
CY_HMI_Set
o CY_HMI_DIO
CY_HMI_Recipe

(* Digital Input 1 *)

CASE Iface. Cmd. Node[l]. DI LOG[1] OF
a: _Iface. S5ts. Node[l]. DI LOG[1] := BOOL '
1 _Iface. Sts. Node[l]. DI LOG[1] = 1;
2: _Iface. Sts. Node[l]. DI LOG[1] = 2;

=t

E ?‘It'i--HJ E:

11.6.4 Display and forcing of the states of the digital outputs

The function corresponds to that of the digital inputs, except that there is no logical output for the digital
outputs.

[=] 11.6.5 Trend display with sine and cosine

The trend display can be found in the HMI project under "Service"> "Service_Monitoring":

=-C3 Service
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An online trend macro is instantiated here, which displays the settings by double-clicking:

“u‘%“'"‘snunﬁmn‘:ﬁ‘%‘“‘w

Automatic Manual Settings Service User Recipe Alarms Shutdown
o nable HM| Interface (l) shutdown
== Shutdovm slider O Reboot
Trend B
Online = 00 ® Exit

l@macroxmin JONTXTime[2].5 JONTXTime[415 JONTXTimel6].5 @WACROONTX Time 52908862
Te— JONTXDate[2].5 JONTXDate[4].5 JONTXDate[6] 5 @MWACROONTX Date 52008863

= Sin === CoS

MB_LocalDateTime

OnlineTrendMinimal_6_40_00

— General-Einstellungen
Zeige Raster V] Auto Y Achsenbeschrifung  [/]
Angezeigte et (3) 60 Gespeicherte Zeit () 3600
— Kurven-Einstellungen
FPO in Max Farbe
x_ PLCO:@GY,_Hmi_Actr TrendV ... -1 1 -
x_, PLCO:@GY._Hmi_actr_TrendV ... -1 1 -
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The trend variables that are linked to the macro can be seen here. The color of the individual lines and the
scaling can be adjusted here.

In the PLC project there is an area for this in the POU "CY_HMI_Out" and the worksheet of the same name,
which calculates the trend variables and copies them to the interface:

(* TREEND EXBMPLE *)

r Rad := r Rad + 0.01;
IF r Rad »= (r_ ZFI) THEN
r Rad := 0.0;
END IE:
_Iface. Act.r TrendValues[l] := S5IN(r_Rad): [* 5inm *)
_Iface. Act.r TrendValues[Z i= COS(r_Rad): [* Cos *)

[=] 11.6.6 System information
1.-1

The system information page contains information about the version of the microbrowser, the operating
system on which it runs, the HMI version (which can be set) and also information about the network settings
on the system.

HE T

The system information page can be found here in the SCADA editor project:

=-C3 Service

..... @ Serviceteq

..... @ Service_Drives.teq

----- @ Service_EtherCAT.teq
..... @ Service_Inputs.teq

..... @ Service_Monitoring.teg
..... @ Service_Cutputs.teq
= (3 Service_Sysinfo.teq

The variables displayed here all only show "Not available" in the development environment. This is because
this is a value that the variables can assume if the value cannot be retrieved on the target system:

Microbrowser-Version: Mot available

In the properties under the extended repaints (the yellow lightning bolt icon) you can see more precisely
what is happening here. The condition is set here if the container variable “MB_APP_VERSION” is equal to
an empty string, then “Not available” should be displayed.
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Eigenschaften - 0

= Repaints
EDIT SOURCE % [COMTAIMER "MBE_APP_VERSION" ]
USE AWT COMPOMNENT
TEXT HEIGHT CEMTERED
EMD PLCREPAIMTS LIST
Verwaltung der Extra-Repaints |E| @
= Extra-Repaints Liste
E Extra-Repaint_4

Typ EDIT 5OURCE
Cuellentyp HTML TAG
Cuellenname == ot available
= Extra-Repaint Bedingung
LogTyp_0 OME
= ExpMember_0_1
CondTyp_0_1 ==
Condlnfol_Typ_0_1 COMTAIMER
Condinfol_Mame_ 01 g MEB_APP_VERSION
Condlnfol_Typ_0_1 STRIMG
Condinfo2_Name_0_1 >
The "Extra-Repaint_5" also ensures a color change:
= Extra-Repaints Liste
Extra-Repaint_4
B
Typ USE QUTLIME COLOR
Cuellentyp STRIMG
Cuellenname 219,84 97
= Extra-Repaint Bedingung
LogTyp_0 OME
= ExpMember_0_1
CondTyp_0_1 ==
Condlnfol_Typ_0_1 COMTAIMER.
Condinfol_Mame_0_1 MEB_APP_VERSION
Condlnfol_Typ_0_1 S5TRIMG

Condlnfol_Mame 01

At runtime it looks like this:

IP-Adress: Mot available

CONTAINER variables are used here, which can be found in the editor's help.
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12. State machine
= 121 General description
@ The state of the machine is mapped in the state machine. The state machine, which is integrated in the
¥ template, is explained in more detail using the following graphic:
Boot
Y
Init
o — e T — | Homed (stave)
& Y
L
Idle
&
4 v
Warning ——  Reset —JI J ;ng Automatic
Manual

® The "Homed" status is retained for the display after referencing.
1 The "Warning" state is only available as a display in the Visu, but not programmed.

The state machine is displayed in the footer of the visualization:

05.07.2021 23:03:20
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Homing

The referencing of the axis is started as soon as you click the "Homing" button in the sidebar in the
visualization. The homing method "Set homing position" is executed in the drive as an example. The
"MC_Homenit_SetPosition" function block is used for this. This can of course be changed at will.

In the "S100_Idle" state you can see what happens when homing or referencing is started:

(* —-— Home -- *#)

TF Tface. Cmd.=x Home AND x PoweredOn THEN
i State 1= 300;

END IF:

First the referencing method is set in the drive:

300: = State := '300: Enable MC HomeInit SetPos';

310: s State = '310: Enable MC Home';

Automatic

The state machine automatically goes into automatic mode as soon as the "Start" button in the Control bar
was actuated. You do not have to switch to automatic mode manually here. In the state machine in the
state "S100_lIdle" you can see what happens as soon as the start button has been pressed and which
condition is linked to it:

=1L Statemachine
|I| CY_Recipe
|I| CY_TouchProbe
|I| EV_CamSwitch
|I| CY_TemperatureControl
= |I| CY_Template Statemachine
m CY_TemplateStatemachine T
CY_Template Statemachine/
CY_TemplateStatemachine
SO00_Init
S100_lde <
(¥ —— Startc —-— ¥)
IF Iface. Cmd.x Start RND x PoweredCn THEN
IF Iface. Sts.x GearUsed THEN
i State = 600; (* Use MC Gearln )
ELSE
i State 1= 500; (* Use MC CamIn )
END IE;
END IE:
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Here you can see that depending on whether the gear was activated in the visualization or not, different

states are jumped to.

12.3.1 Gear

If the gearing is activated, the master engine is started first and then the module MC_Gearin, which couples

the slave axis to the master with a preset gear factor of 1:

(¥ —— Step Command -- %)
FOR i AxizTndex := 1 TC i LasthxisIndex DO

a Axisz TMPL[i AxisIndex]. GearIn. In.u RatioDenominator
a Axis THMPL[i Z&xisIndex]. GearIn. In.i RatioNumerator

a RAxis TMPL[i1i &xisIndex]. GearIn. In.x Execute
END FCRE:

12.3.2 Cam

UINT#1000;
INT#1000;

If the gearing is not activated in the visualization, the axis is coupled to the master

"MC_Camin" function block. Here, too, a gear factor of 1 is preset by default:

[* —— Step Command —-- &)

FCOR i_AxisIndex := 1 TC i_ LastAxisIndex DC
2 Axis TMPL[i AxisIndex]. CamIn. In.u CamTableID
g Axis TMPL[i AxisIndex]. CamIn. In.u MasterScaling
a_Axis TMPL[i RxisIndex]. CamIn. In.u SlaveScaling
a_Axis TMPL[i AxisIndex]. CamIn. In.x Execute

END FCR:

This can of course be changed at any time.

Iface.

TRUE ;

engine via the

Fro.u CamTableID:

UINT#1000;
UINT#1000;

TRUE:

The CamTablelD, which is set in the visualization, is set here. However, since there is no CamTable with ID
0, the entry is checked in the POU "CY_HMI_In / CY_HMI_Set" and the value is set to 1 if necessary:

{* Validate Cam ID *)
IF Hmi. Pro.u CamTableID < UINT#1 THEH
Iface. Pro.u CamTakleID UINT#1;

=
Hi
fu
0
M
I
s
H
[u}
Ih
]
fu
=
[
u
[4)
=t
m
=
=
1

12.4 Manual

_Hmi._PrD.a_EamTahleIE;

The manual state becomes active as soon as the axis is tapped on the "Hand" page in the visualization. Here
too, analogous to the automatic mode, there is no need to switch to manual mode. Of course, this can be

adjusted or changed later.

04/28/2023

side 48 from 49



12.5

Q
BAUMULLER

Q .
BAUMULLER

Move: —_—

()]

In the state machine in the PLC you can see under the worksheet "S100_ldle" what exactly happens as soon
as the axis is jogged:

(* -= Jog -- ¥

IF Iface. Cmd.x Jog Fwd OR Iface. Cmd.x Jog Bwd AND x PoweredOn THEHN
i State 1= 400;

END IE:

The corresponding process can then be found in the “S400_Jog” worksheet. Here the function block
"BM_Jog_EV" is used to jog the axis:

State monitor

With the state monitor it is possible to monitor all the states run through and also to log them in a file on
the PLC. The state monitor can be found in the last worksheet of the "CY_TemplateStatemachine" and the
"CY_TemperatureControl" POUs:

=-[B] CY_TemplateStatemachine
[i] CY_TemplateStatemachineT
| Cf_TemplateStatemachineV
CY_Template Statemachine
S000_Init
S100_Idle
5200_Power
5300_Haoming
5400 _Jog
5500_Cam
S600_Gear
S700_Stop
S800_Emor
CY_StateMaonitor

L i o i i i i i

Ultimately, this is a module that offers many functions for logging the activities of a state machine. Details
can be found in the comments or in the module help.
The log files can be found on the PLC in the following directory:

» ThisPC » data(D:) » bm » log

Fal

ds (- Mame

. 7] ECM.log
|| imageVersion txt

|| PLClog =
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