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BEGKHOFF Foreword

1 Foreword

1.1 Notes on the documentation

This description is only intended for the use of trained specialists in control and automation engineering who
are familiar with applicable national standards.

It is essential that the documentation and the following notes and explanations are followed when installing
and commissioning the components.

It is the duty of the technical personnel to use the documentation published at the respective time of each
installation and commissioning.

The responsible staff must ensure that the application or use of the products described satisfy all the
requirements for safety, including all the relevant laws, regulations, guidelines and standards.

Disclaimer

The documentation has been prepared with care. The products described are, however, constantly under
development.

We reserve the right to revise and change the documentation at any time and without prior announcement.
No claims for the modification of products that have already been supplied may be made on the basis of the
data, diagrams and descriptions in this documentation.

Trademarks

Beckhoff®, TwinCAT®, TwinCAT/BSD®, TC/BSD®, EtherCAT®, EtherCAT G®, EtherCAT G10°, EtherCAT P,
Safety over EtherCAT®, TwinSAFE®, XFC®, XTS® and XPlanar® are registered trademarks of and licensed by
Beckhoff Automation GmbH.

Other designations used in this publication may be trademarks whose use by third parties for their own
purposes could violate the rights of the owners.

Patent Pending

The EtherCAT Technology is covered, including but not limited to the following patent applications and
patents:

EP1590927, EP1789857, EP1456722, EP2137893, DE102015105702

with corresponding applications or registrations in various other countries.

—
EtherCAT.

EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The reproduction, distribution and utilization of this document as well as the communication of its contents to
others without express authorization are prohibited.

Offenders will be held liable for the payment of damages. All rights reserved in the event of the grant of a
patent, utility model or design.
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1.2 Safety instructions

Safety regulations

Please note the following safety instructions and explanations!
Product-specific safety instructions can be found on following pages or in the areas mounting, wiring,
commissioning etc.

Exclusion of liability

All the components are supplied in particular hardware and software configurations appropriate for the
application. Modifications to hardware or software configurations other than those described in the
documentation are not permitted, and nullify the liability of Beckhoff Automation GmbH & Co. KG.
Personnel qualification

This description is only intended for trained specialists in control, automation and drive engineering who are
familiar with the applicable national standards.

Description of symbols

In this documentation the following symbols are used with an accompanying safety instruction or note. The
safety instructions must be read carefully and followed without fail!

A DANGER

Serious risk of injury!

Failure to follow the safety instructions associated with this symbol directly endangers the life and health of
persons.

Risk of injury!

Failure to follow the safety instructions associated with this symbol endangers the life and health of per-
sons.

A CAUTION

Personal injuries!
Failure to follow the safety instructions associated with this symbol can lead to injuries to persons.

NOTE

Damage to the environment or devices

Failure to follow the instructions associated with this symbol can lead to damage to the environment or
equipment.

® Tip or pointer
1 This symbol indicates information that contributes to better understanding.

Version: 1.2 TX1200

SN



BEGKHOFF Foreword

1.3 Notes on information security

The products of Beckhoff Automation GmbH & Co. KG (Beckhoff), insofar as they can be accessed online,
are equipped with security functions that support the secure operation of plants, systems, machines and
networks. Despite the security functions, the creation, implementation and constant updating of a holistic
security concept for the operation are necessary to protect the respective plant, system, machine and
networks against cyber threats. The products sold by Beckhoff are only part of the overall security concept.
The customer is responsible for preventing unauthorized access by third parties to its equipment, systems,
machines and networks. The latter should be connected to the corporate network or the Internet only if
appropriate protective measures have been set up.

In addition, the recommendations from Beckhoff regarding appropriate protective measures should be
observed. Further information regarding information security and industrial security can be found in our

https://www.beckhoff.com/secquide.

Beckhoff products and solutions undergo continuous further development. This also applies to security
functions. In light of this continuous further development, Beckhoff expressly recommends that the products
are kept up to date at all times and that updates are installed for the products once they have been made
available. Using outdated or unsupported product versions can increase the risk of cyber threats.

To stay informed about information security for Beckhoff products, subscribe to the RSS feed at https://
www.beckhoff.com/secinfo.

TX1200 Version: 1.2 5
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2 A Brief Introduction to TwinCAT PLC Control

What is TwinCAT PLC Control?

TwinCAT PLC Control is a complete development environment for your PLC. TwinCAT PLC Control puts a
simple approach to the powerful IEC language at the disposal of the PLC programmer. Use of the editors
and debugging functions is based upon the proven development program environments of advanced
programming languages.

TwinCAT PLC Control Overview

How is a project structured?

A project is put into a file named after the project. First a default Task Configuration is opened. The name of
the task is 'Standard'. The first POU (Program Organization Unit) created in a new project will automatically
be named MAIN. You can rename this POU in the task configuration. TwinCAT PLC Control differentiates
between the different kinds of objects in a project: POUs, data types and ressources. The Object Organizer
contains a list of all the objects in your project.

How do I set up my project?

First you should select the target system. Then configure the task. You can create the POUs needed to solve
your problem. Now you can program the POUs you need in the desired languages. Once the programming is
complete, you can compile the project and remove errors should there be any.

How can | test my project?

Once all errors have been removed, log in to the PLC and "load" your project in the PLC. Now TwinCAT PLC
Control is in Online mode. Test your project for correct sequence. To do this, enter input variables manually
and observe whether outputs are as expected. You can also observe the value sequence of the local
variables in the POUs. In the Watch and Recipe Manager you can configure data records whose values you
wish to examine.

In case of a programming error you can set breakpoints. If the process stops at such a breakpoint, you can
examine the values of all project variables at this point in time. By working through sequentially (single step)
you can check the logical correctness of your program.

An additional TwinCAT PLC Control debugging function: You can set program variables and inputs and
outputs at certain values. You can use the flow control to check which program lines have been run. The
Sampling Trace allows you to trace and display the actual course of variables over an extended period of
time.

A Log records operations, user actions and internal processes during an online session in a chronological
order.

The entire project can be documented or exported to a text file at any time.

More Features:

The entire project can be documented or exported to a text file at any time. Also it can be translated into
another language.

ENI: The ENI interface ('"Engineering Interface'’) allows to connect the Programming system to an external
data base. There the data which are needed during creation of an automation project can be stored. The
usage of an external data base guarantees the consistency of the data, which then can be shared by several
users, projects and programs.

Summary

TwinCAT PLC Control is a complete development tool used to program your PLC which will save you a
measurable amount of time setting up your applications.

TX1200 Version: 1.2 9
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2.1 Project Components

A project contains all objects of a control program. A project is saved in a file with the name of the project. A
project includes the following objects:
function blocks, data types, resources and libraries.

POU (Program Organization Unit)

Functions, function blocks, and programs are POUs, which can be supplemented by actions.

Each POU consists of a declaration part and a body. The body is written in one of the IEC programming
languages which include IL, ST, SFC, FBD, LD or CFC. TwinCAT PLC Control supports all IEC standard
POUs. If you want to use these POUs in your project, you must include the library standard.lib in your
project.

POUs can call up other POUs. However, recursions are not allowed.

Function

A function is a function block that returns exactly one data element (which can also be multi-element, such
as fields or structures) when executed, and whose call in textual languages can occur as an operator in
expressions.

When declaring a function, it is important to note that the function must be given a type. l.e. after the function
name a colon followed by a type must be entered.

A correct function declaration looks like this, for example:

FUNCTION Fct: INT
In addition, a result must be assigned to the function. The function name is used like an output variable.

Sample in IL for a function that takes three input variables and returns as result the product of the first two
divided by the last one:

i Fet (FUN-IL) M= B
0001|FUNCTION Fet : INT =

0002|vaR_INPUT —

o002 FARTINT

0004 FARZINT:

0004 FARZINT

O00B|EMD_WaR -

4 oe

000z LD FART -

o002 ML FARZ

0004 Dy FARZ b

0004 ST Fct .
A L

The call to a function can occur in ST as an operand in expressions.

Functions do not have internal states. l.e. calls of a function with the same arguments (input parameters)
always return the same value (output).

@ Ifalocal variable is declared as RETAIN in a function, this has no effect. The variable is not stored
1 in the retain area.

Samples of calling the function described above:
inIL:

10 Version: 1.2 TX1200
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LD 7
Fct 2,4
ST Ergebnis

in ST:
Ergebnis := Fct(7, 2, 4);

in FBD:

Fect
PAR1
PARZ2
PAR3

Ergebnis

P e =)
1

In SFC, a function call can only be made within a step or transition.

If you define a function in your project with the name CheckBounds [P 219], you can use it to check for range
overflows in your project! The name of the function is defined and may have only this identifier.

The following typical program for testing the CheckBounds function goes beyond the boundaries of a defined
array. The CheckBounds functions makes sure that the value TRUE is not assigned to the position A[10], but
rather to the upper area boundary A[7] which is still valid. Therefore, the CheckBounds function can be used
to correct extensions beyond array boundaries.

O001|FROGRAM PLC_PRG -
0002 VAR

0003 AARRAY[0.7] OF BOOL;

0004 BiINT=10;

o004
0005 A[B]=TRLE;
0006

A M

If you define functions in your project with the name CheckDivByte, CheckDivWord, CheckDivDWord and
CheckDivReal, you can use them to check the value of the divisor if you use the operator DIV, for example
to avoid a division by 0. The name of the function is defined and may have only this identifier.

:
« |» L:]‘ | 1

If you define functions with the names CheckRangeSigned and CheckRangeUnsigned, then range
exceeding of variables declared wit subrange types can be intercepted.
All these check function names are reserved for the described usage.

Function block

A function block is a POU which provides one or more values during the procedure. As opposed to a
function, a function block provides no return value.

Example in IL of a function block with two input variables and two output variables. One output is the product
of the two inputs, the other a comparison for equality:

TX1200 Version: 1.2 11
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0001]FUNCTION_BLOCK FUB -
0002 vaR_INPUT

0003  PARTINT,

0004  PARZINT,

DO0&[END_VAR

D006[vaR_OUTPUT

0007  MULERG:INT,

0oog YERGLBOOL; =

T o

0001} LD PART -

‘0002 ML PARZ I

0003 5T MULER

0004

0004 LD PART

0008 EQ PARZ

ooo7 ST VERGL -
A Ll

Function block Instances

Reproductions or instances (copies) of a function block can be created. Each instance possesses its own
identifier (the Instance name), and a data structure which contains its inputs, outputs, and internal variables.
Instances are declared locally or globally as variables, whereas the name of the function block is indicated
as the type of an identifier.

Example of an instance with the name INSTANCE of the FUB function block:
INSTANCE: FUB;

Function blocks are always called through the instances described above.

Only the input and output parameters can be accessed from outside of a function block instance, not its
internal variables.

Example for accessing an input variable: The function block FB has an input variable in1 of the type INT.

PROGRAM prog
VAR
instl:fb;
END VAR

LD 17

ST instl.inl

CAL instl
END_ PROGRAM

The declaration parts of function blocks and programs can contain instance declarations. Instance
declarations are not permitted in functions.

Access to a function block instance is limited to the POU in which it was declared unless it was declared
globally. The instance name of a function block instance can be used as the input for a function or a function
block.

@® Allvalues are retained from one execution of the function block to the next. Therefore, calls of a
1 function block with the same arguments do not always return the same output values!

o If the function block contains at least one retain variable, the entire instance is stored in the retain

1 area.

12 Version: 1.2 TX1200
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Calling a function block

The input and output variables of a function block can be accessed from another POU by setting up an
instance of the function block and specifying the desired variable using the following syntax:

<Instance name>.<Variable name>

If you would like to set the input parameters (thus the value of the inputvariables) when you open the
function block, you can do this in the text languages IL and ST by assigning values to the parameters after
the instance name of the function block in parentheses (this assignment takes place using ":=" just as with
the initialization of variables at the declaration position).

Please note, that the input/output variables (VAR_IN_OUT) of a POU will be turn over as a pionter.
Therefore no constants can be assigned to them at a call, and an external read or write access is impossible.
Example for the call of a VAR_IN_OUT variable inout1 of the POU fubo in ST:
VAR

inst:fubo;

varl:int;
END VAR

varl:=2;
inst (inoutl:=varl);

Not allowed: inst(inout1:=2); or. inst.inout1:=2;

Examples for calling function block FUB described above. The multiplication result is saved in the variable
ERG, and the result of the comparison is saved in QUAD. An instance of FUB with the name INSTANCE is
declared:

In IL the function block is called as follows:

0009|PROGRAM ILcall -
00021vAR |
0003  QuAD:  BOOL

0004 INSTANZ: FUB;

0005 ERG:  INT=0;

0006 EMD_WAR

EE\
| I Ill*

0001 CAL INSTANZ(PART =5 PARZ2=5)

nooz

0003 LD INSTANZ VERGL

noo4 5T QUAD

noos

0006 LD INETANZ MULERG

0oo7 5T ERG =
4 | Ll

In the example below the call is shown in ST. The declaration part is the same as with IL:

i 5Teall [PRG-5T) M=l E3

0001 | PROGRAM STeall

0001| INSTAMZPART =5 PARZ=4),
0002 QUAD=INETANIVERGL,
0003 ERG=IMSTANI MULERG,

:il_l S

In FBD it would look as follows (declaration part the same as with IL):

:
el

5

TX1200 Version: 1.2 13
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! FBDcall [PRG-FED) [_ (O] x|

000 | PROGRARM FBDCal
oooZ|vaR —
oo Instance: FUB; b
0004 ERG: INT;
0003 QUAD: BOOL;
_OO0E| Instanz: FLB,
O007|END_t AR hd
1| I FI

0001 -
........... i

FUB o

5HPaR1  MULERG—— FRG
5JPARZ  WERGLHQUAD

In SFC function block calls can only take place in steps.

.......

Program

A program is a POU which returns several values during operation. Programs are recognized globally
throughout the project. All values are retained from the last time the program was run until the next.

0001 FROGREAM PRGexEMAlE -
000z WAR

ooog| FARINT,
0004 EMD_VAR

__ 4|

5
IS Nl

0oni| LD PAR
0onz ADD 1
0003 5T PAR
Al M

Programs can be called. A program call in a function is not allowed. There are also no instances of
programs. If a POU calls a program, and if thereby values of the program are changed, then these changes
are retained the next time the program is called, even if the program has been called from within another
POU. This is different from calling a function block. There only the values in the given instance of a function
block are changed. These changes therefore play a role only when the same instance is called. A program
declaration begins with the keyword PROGRAM and ends with END_PROGRAM.

Examples of calls of the program described above:

In IL:

CAL PRG Example
LD PRGexample.PAR
ST ERG

in ST:

PRGExample;
Erg := PRGexample.PAR;

In FBD:

PRGbeispiel
—PAR PAR

Erg

If the variable PAR from the program PRGexample is initialized by a main program with 0, and then one after
the other programs are called with above named program calls, then the ERG result in the programs will
have the values 1, 2, and 3. If one exchanges the sequence of the calls, then the values of the given result
parameters also change in a corresponding fashion.

14 Version: 1.2 TX1200
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Action

As addition to function blocks and programs you can define actions. An action is an further implementation. It
can be written in a different language than the 'normal' implementation. Each action gets a name.

An action works with the data of the accompanying function block or program. It uses the same input/output

variables and local variables like the 'normal’ implementation..

i Counter [FB-ST] [_ (O]

0001 FUMCTION_BLOCK Counter

0002|vaR_INPUT
0003 in:BOOL,
0004 EMD_VAR
0D08|vAR_OUTPUT
D006 out:INT,
DOD7|EMD_VAR

i

0oo1|IF in THENl

noo2 aut=out+1;
OO0 ELSE
o004 aut=out - 1;
00os EMD_IF

<

]

-

e

{Rezet [5T)] =] EI

D007 out =0,
0003
0003
0004

i alalalal

RN

Mo

When function block Counter is called, the output variable gets increased or decreased depending on the
input variable 'in'. When action Reset, affiliated to the function block is called, the output variable is set to 0.
In both cases the same variable out is written.

An action is called with <program name>.<action name> respectively <instance name>.<action name>. If the
action should be called within the 'mother' module, in text editors only the action name is used, in graphical
editors the function block call without instance name.

Example

Declaration for all Examples:

PROGRAM PLC_PRG

VAR
Inst :

END VAR

Counter;

In AWL:

CAL Inst.Reset(In
LD Inst.out
ST ERG

:= FALSE)

In ST:

Inst.Reset (In := FALSE);
Erg := Inst.out;

In FBD:

Inst

Counter Reset
FALSE—in out

Ern

See Chapter SEC [P_23] for more information about SFC Actions.

In IEC 61131-3 there are only actions for SFC described.

Ressourcen

You need the ressources for configuring and organizing your project and for tracing variable values:

TX1200

Version: 1.2

15



A Brief Introduction to TwinCAT PLC Control BEGKHOFF

Global Variables which can be used throughout the project
PLC Configuration for configuring your hardware
» Task Configuration for guiding your program through tasks

Sampling Trace for graphic display of variable values
« Watch and Recepe Manager for displaying variable values and setting default variable values

See the chapter called "The Ressources [P _161]".

Libraries

You can include in your project a series of libraries whose POUs, data types, and global variables you can
use just like user-defined variables. The library "standard.lib" is a standard part of the program and is always
at your disposal.

See the chapter called "Library Manager [P 2531".

Data types

Along with the standard data types the user can define his own data types. Structures, enumeration types
and references can be created.

See 'Standard [P_182]-' and 'User Defined Datatypes [P_182]' in the appendix.

2.2 Languages

2.21 Programming Languages

TwinCAT PLC Control supports all IEC 61131-3 languages. There are two textual languages and four
grafical languages.

texual languages

* Instruction List (IL) [»_16]
 Structured Text (ST) [P 18]

grafical languages
* Function Block Diagram (FBD) [» 27]
* Ladder Diagram (LD) [P 28]
» Continous Function Chart (CFQC) [» 27]
» Sequential Function Chart (SFQC) [» 23]

222 Instruction List (IL)

An instruction list (IL) consists of a series of instructions. Each instruction begins in a new line and contains
an operator and, depending on the type of operation, one or more operands separated by commas. In front
of an instruction there can be an identification mark (label) followed by a colon (;).

A comment must be the last element in a line. Empty lines can be inserted between instructions.

Example:

LD 17

ST lint (* comment *)
GE 5

JMPC next

LD idword
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EQ istruct.sdword
STN test
next:

Modifiers and operators in IL
In the IL language the following operators and modifiers can be used.

Modifiers:

« C with JMP, CAL, RET: The instruction is only then executed if the result of the preceding expression is
TRUE.

« N with JMPC, CALC, RETC: The instruction is only then executed if the result of the preceding
expression is FALSE.

* N otherwise: Negation of the operand (not of the accumulator)

Below you find a table of all operators in IL with their possible modifiers and the relevant meaning:

Operator Modifiers Meaning

LD N Make current result equal to the operand

ST N Save current result at the position of the Operand
S Put the Boolean operand exactly at TRUE if the current result is TRUE
R Put the Boolean operand exactly at FALSE if the current result is TRUE
AND N, ( Bitwise AND

OR N, ( Bitwise OR

XOR ( Bitwise exklusive OR

ADD ( Addition

SUB ( Subtraction

MUL ( Multiplication

DIV ( Division

GT ( >

GE ( >=

EQ ( =

NE ( <>

LE ( <=

LT ( <

JMP CN Jump to label

CAL CN call function block

RET CN Return from call of a function block

) Evaluate deferred operation

You find a list of all IEC operators in the appendix.

Example of an IL program while using some modifiers:

LD TRUE (*load TRUE in the accumulator*)

ANDN BOOL1 (*execute AND with the negated value of the BOOLl variable¥)
JMPC label (*1f the result was TRUE, then jump to the label "label"*)
LDN BOOL2 (*save the negated value of ¥*)

ST ERG (*BOOL2 in ERG¥*)

label:

LD BOOL2 (*save the value of *)

ST ERG (*BOOL2 in ERG¥*)

Itis also possible in IL to put parentheses after an operation. The value of the parenthesis is then considered
as an operand.

For example:

TX1200 Version: 1.2 17



A Brief Introduction to TwinCAT PLC Control BEGKHOFF

LD 2
MUL 2
ADD 3
ST Erg

Here is the value of Erg 7. However, if one puts parentheses:

1D 2
MUL ( 2
ADD 3

)
ST Erg

Here the resulting value for Erg is 10, then the operation MUL is only then evaluated if you come to ")"; as
operand for MUL 5 is then calculated.

223 Structured Text (ST)

The structured text consists of a series of instructions which, as determined in high level languages,
("IF.. THEN..ELSE") or in loops (WHILE..DO) can be executed.

Example:

IF value < 7 THEN
WHILE value < 8 DO
value := value + 1;
END WHILE;

END_IF;

Expressions

An expression is a construction which returns a value after its evaluation. Expressions are composed of
operators and operands. An operand can be a constant, a variable, a function call, or another expression.

Valuation of expressions

The evaluation of expression takes place by means of processing the operators according to certain binding
rules. The operator with the strongest binding is processed first, then the operator with the next strongest
binding, etc., until all operators have been processed. Operators with equal binding strength are processed
from left to right.

Below you find a table of the ST operators in the order of their binding strength:

Operation Symbol Binding strength
Put in parentheses (expression) Strongest binding
Function call Function name (parameter list)

Exponentiation EXPT

Negate -

Building of complements NOT

Multiply *

Divide /

Modulo MOD

Add +

Subtract -

Compare <> <=>=

Equal to =

Not Equal to <>

Boolean AND AND

Boolean XOR XOR

Boolean OR OR Weakest binding

There are the following instructions in ST, arranged in a table together with example:
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Instruction

Example

Assignment

A:=B; CV := CV + 1; C:=SIN(X);

Calling a function block and use of the FB version

CMD_TMR(IN := %IX5, PT := 300);A:=CMD_TMR.Q;

RETURN

RETURN;

IF

IF D<0.0

THEN C:=A;
ELSIF D=0.0
THEN C:=B;
ELSE C:=D;
END _IF;

CASE

CASE INT1 OF

1: BOOL1 := TRUE;
2: BOOL2 := TRUE;
ELSE

BOOL1 := FALSE;
BOOL2 := FALSE;
END_CASE;

FOR

FOR I:=1 TO 100 BY 2 DO

IF ARRJI] = 70
THEN J:=I;
EXIT;
END_IF;
END_FOR;

WHILE

WHILE J<= 100 AND ARR[J] <> 70 DO

Ji=J+2;
END_WHILE;

REPEAT

REPEAT J:=J+2;

UNTIL J= 101 OR ARR[J] =70
END_REPEAT;

EXIT

Empty instruction

EXIT;

Instruction in structured text

The name already indicates, the structured text is designed for structure programming, i.e. ST offers
predetermined structures for certain often used constructs such as loops for programming. This offers the
advantages of low error probability and increased clarity of the program.

For example, let us compare two equally significant program sequences in IL and ST:

A loop for calculating powers of two in IL:

Loop:

LD Counter
EQ 0
JMPC

end

LD

Varl

MUL

2

ST Varl

LD

Counter

SUB

1

ST Counter
JMP

Loop

End:

LD Varl

ST ERG
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The same loop programmed in ST would produce:

WHILE Counter<>0 DO
Varl:=Varl*2;
Counter:=Counter-1;

END WHILE

Erg:=Varl;

You can see, the loop in ST is not only faster to program, but is also significantly easier to read, especially in
view of the convoluted loops in larger constructs.

The different structures in ST have the following significance:
Assignment operator

On the left side of an assignment there is an operand (variable, address) to which is assigned the value of
the expression on the right side with the assignment operator :=

Example: Var1 := Var2 * 10;
After completion of this line Var1 has the tenfold value of Var2.
Calling function blocks in ST

A function block is called in ST by writing the name of the instance of the function block and then assigning
the values of the parameters in parentheses. In the following example a timer is called with assignments for
the parameters IN and PT. Then the result variable Q is assigned to the variable A.

The result variable, as in IL, is addressed with the name of the function block, a following point, and the
name of the variable:

CMD_TMR(IN := %IX5, PT := 300);
A:=CMD_TMR.Q

2.2.31 FOR loop

With the FOR loop one can program repeated processes.
Syntax:

INT Var :INT;
FOR <INT Var> := <INIT VALUE> TO <END VALUE> {BY
<stepsize>} DO

<instructions>

END_FOR;
The part in braces {} is optional.

The <Instructions> are executed as long as the counter <INT_Var> is not greater than the <END_VALUE>.
This is checked before executing the <Instructions> so that the <instructions> are never executed if
<INIT_VALUE> is greater than <END_VALUE>. When <Instructions> are executed, <INT_Var> is always
increased by <Step size>. The step size can have any integer value. If it is missing, then it is set to 1. The
loop must also end since <INT_Var> only becomes greater.

Example:

FOR counter:=1 TO 5 BY 1 DO
Varl:=Varl*2;
END_FOR;

Erg:=Varl;
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Let us assume that the default setting for Var1 is the value 1. Then it will have the value 32 after the FOR
loop.

The <END_VALUE> can not be the limit of the counter <INT_VAR>.E.q. if the variable counter is of type
SINT, and if <END_VALUE> is 127, you get an endless loop.

2.2.3.2 REPEAT loop

The REPEAT loop is different from the WHILE loop because the break-off condition is checked only after the
loop has been executed. This means that the loop will run through at least once, regardless of the wording of
the break-off condition.

Syntax:
REPEAT
<instructions>
UNTIL <Boolean expression>

END_REPEAT;

The <Instructions> are carried out until the <Boolean expression> returns TRUE. If <Boolean expression> is
produced already at the first TRUE evaluation, then <Instructions> are executed only once. If
<Boolean_expression> never assumes the value TRUE, then the <Instructions> are repeated endlessly
which causes a relative time delay.

The programmer must make sure that no endless loop is caused. He does this by changing the condition in
the instruction part of the loop, for example by counting up or down one counter.

Example:
REPEAT
Varl := Varl*2;
Counter := Counter-1;
UNTIL

Counter=0

END REPEAT

2.2.3.3 WHILE loop

The WHILE loop can be used like the FOR loop with the difference that the break-off condition can be any
Boolean expression. This means you indicate a condition which, when it is fulfilled, the loop will be executed.

Syntax:
WHILE <Boolean expression> DO

<instruction>

END WHILE;

The <Instructions> are repeatedly executed as long as the <Boolean_printout> returns TRUE. If the
<Boolean_printout> is already FALSE at the first evaluation, then the <Instructions> are never executed. If
<Boolean_printout> never assumes the value FALSE, then the <Instructions> are repeated endlessly which
causes a relative time delay.

The programmer must make sure that no endless loop is caused. He does this by changing the condition in
the instruction part of the loop, for example, by counting up or down one counter.

Example:
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WHILE counter<>0 DO

Varl := Varl*2;
counter := counter-1;
END WHILE

The WHILE and REPEAT loops are, in a certain sense, more powerful than the FOR loop since one doesn't
need to know the number of cycles before executing the loop. In some cases one will, therefore, only be able
to work with these two loop types. If, however, the number of the loop cycles is clear, then a FOR loop is
preferable since it allows no endless loops.

2.2.3.4 IF instruction

With the IF instruction you can check a condition and, depending upon this condition, execute instructions.
Syntax:

IF <Boolean printoutl> THEN

<IF instructions>

{ELSIF <Boolean printout2> THEN

<ELSIF instructionsl>

ELSIF <Boolean printout n> THEN
<ELSIF instructions n-1>

ELSE

<ELSE_ instructions>}

END IF;

The part in braces {} is optional.

If the <Boolean_printout1> returns TRUE, then only the <IF_Instructions> are executed and none of the
other instructions. Otherwise the Boolean expressions, beginning with <Boolean_printout2>, are evaluated
one after the other until one of the expressions returns TRUE. Then only those instructions after this Boolean
expression and be-fore the next ELSE or ELSIF are evaluated. If none of the Boolean expressions produce
TRUE, then only the <ELSE_instructions> are evaluated.

Sample:

IF temp<l7

THEN heating on := TRUE;
ELSE heating on := FALSE;
END IF;

Here the heating is turned on when the temperature sinks below 17 degrees. Otherwise it remains off.

2.2.3.5 CASE instruction

With the CASE instructions one can combine several conditioned instructions with the same condition
variable in one construct.
Syntax:

CASE <Varl> OF

<Value 1>:
<instruction 1>

<Value 2>:
<instruction 2>
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<Value n>:
<instruction n>
ELSE
<ELSE-instruction>
END_CASE;

A CASE instruction is processed according to the following model:
« If the variable in <Var1> has the value <Value i>, then the instruction <Instruction i> is executed.
« [f <Var1> has none of the indicated values, then the <ELSE Instruction> is executed.

« If the same instruction is to be executed for several values of the variables, then one can write these
values one after the other separated by commas, and thus condition the common execution.

Example:
CASE INT1 OF
1, 53
BOOL1 = TRUE;
BOOL3 := FALSE;
23
BOOL2 = FALSE;
BOOL3 := TRUE;
ELSE
BOOL1 = NOT BOOL1;
BOOL2 = BOOL1 OR BOOL2;
END CASE;
2.2.3.6 RETURN instruction

The RETURN instruction can be used for ending a function, depending upon a condition.

2.2.3.7 EXIT instruction

If the EXIT instruction appears in a FOR, WHILE, or REPEAT loop, then the innermost loop is ended,
regardless of the break-off condition.

224 Sequential Function Chart (SFC)

The sequential function chart a graphically oriented language which makes it possible to describe the
chronological order of different actions within a program.

Example for a network in the sequential function chart:
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W
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Step

A POU written in a sequential function chart consists of a series of steps which are connected with each
other through directed connections (transitions).
There are two types of steps.

» The simplified type consists of an action and a flag which shows if the step is active. If the action of a
step is implemented, then a small triangle appears in upper right corner of the step.

« An IEC step consists of a flag and one or more assigned actions. The associated actions appear to the
right of the step.

Action

An action can contain a series of instructions in IL or in ST, a lot of networks in FBD or in LD, or again in
sequential function chart (SFC). With the simplified steps an action is always connected to a step. In order to
edit an action, click twice with the mouse on the step to which the action belongs. Or select the step and
select the menu command "Extras" "Zoom Action/Transition". In addition, one input or output action per step
is possible.

Actions of IEC steps hang in the Object Organizer directly under their SFC-POU and are loaded with a
doubleclick or by pressing <Enter> in their editor. New actions can be created with "Project" "Add Action"..

Entry or exit action

Additional to a step action you can add an entry action and an exit action to a step. An entry action is
executed only once, right after the step has become active. An exit action is executed only once before the
step is deactivated. A step with entry action is indicated by an "E" in the lower left corner, the exit action by
an "X" in the lower right corner. The entry and exit action can be implemented in any language. In order to
edit an entry or exit action, doubleclick in the corresponding corner in the step with the mouse. An entry and
exit action can only be defined to a simplified step, but not to an IEC step.

Example of a step with entry and exit action:
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|
Schalt2?

E_Illx_

Transition/Transition condition

Between the steps there are so-called transitions. A transition condition must have the value TRUE or
FALSE. Thus it can consist of either a boolean variable, a boolean address or a boolean constant. It can also
contain a series of instructions having a boolean result, either in ST syntax (e.g. (i<= 100) AND b) or in any
language desired (see 'Extras” “Zoom Action/Transition”). But a transition may not contain programs,
function blocks or assignments!

Note:

Besides transitions, inching mode can also be used to skip to the next step; see SFCtip and SFCtipmode.

Active Step

After calling the SFC POU, the action (surrounded by a double border) belonging to the initial step is
executed first. A step, whose action is being executed, is called active. If the step is active, then the
appropriate action is executed once per cycle. In Online mode active steps are shown in blue. To each step
belongs a flag which saves the condition of the step. The step flag (active or inactive condition of the step) is
shown by the logical value of a Boolean structure element <StepName>.x. This Boolean variable has the
value TRUE if the appropriate step is active and FALSE if it is inactive. This variable is implicitly declared and
can be used in any action and transition of the SFC POU.In a control cycle all actions are executed which
belong to active steps. Thereafter the respective following steps of the active steps become active if the
transition conditions of the following steps are TRUE. The currently active steps will be executed in the next
cycle.

If the active step contains an output action, this will only be executed during the next cycle, provided that the
transition following is TRUE.

IEC step

Along with the simplified steps the standard IEC steps in SFC are available. In order to be able to use IEC
steps, you must link the library TcSystem.Lib into your project.

Any number of actions can be assigned to an IEC step. IEC actions are not fixed as input, step or output
actions to a certain step as in the simplified steps, but are stored separately from the steps and can be
reused many times within a POU. For this they must be associated to the single steps with the command
'Extras"Associate action'.

Along with actions, Boolean variables can be assigned to steps.

The activation and deactivation of actions and boolean variables can be controlled using so-called qualifiers.
Time delays are possible. Since an action can still be active, if the next step has been processed, for
example through the qualifier S (Set), one can achieve concurrent processes.

An associated boolean variable is set or reset with each call of the SFC block. That means, that with each
call the value changes from TRUE or FALSE or back again.

The actions associated with an IEC step are shown at the right of the step in a two-part box. The left field
contains the qualifier, possibly with time constant, and the right field contains the action name.

An example for an IEC step with two actions:

Step1 - Lichtt
5 Licht2

In order to make it easier to follow the processes, all active actions in on-line mode are shown in blue like the
active steps. After each cycle a check is made to see which actions are active.
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Pay attention here also to the restrictions on the use of time-qualifiers in actions that are repeatedly re-used
within the same cycle.

If an action has been inactivated, it will be executed once more. That means, that each action is executed at
least twice (also an action with qualifier P). In case of a call first the deactivated actions, then the active
actions are executed, in alphabetical order each time.

Whether a newly inserted step is an IEC step depends upon whether the menu command "Extras™ "Use
IEC-Steps" has been chosen.

In the Object Organizer the actions hang directly underneath their respective SFC POUs. New actions can
be created with "Project" "Add Action". In order to use IEC steps you must include in your project the special
SFC library lecsfc.lib .

4 POUs -
-3 Lightning —

RETAERR T

In order to associate the actions with IEC steps the following qualifiers are available:

N Non-stored The action active as long as the step.

R overriding Reset The action is deactivated.

S Set (Stored) The action is activated and remains active until a Reset.

L time Limited The action is activated for a certain time.

D time Delayed The action becomes active after a certain time as long as
the step is still active.

P Pulse The action is executed just one time if the step is active.

SD Stored and time Delayed The action is activated after a certain time and remains
active until a Reset.

DS Delayed and Stored The action is activated after a certain time as long as the
step is still active and remains active up to a Reset.

SL Stored and time Limited The is action is activated for a certain time.

If the same action is used with qualifiers in two straight sequently steps, which influence the time flow, the
time qualifier can’t become operative at the second use. To avoid this, an intermediate step has to be
inserted. Thus the action status can be initialised anewd in the additional passing through cycle.

Implicit variables in SFC

There are implicitly declared variables in the SFC which can be used. A flag belongs to each step which
stores the state of the step. The step flag (active or inactive state of the step) is called <StepName>.x for IEC
steps or <StepName> for the simplified steps. This Boolean variable has the value TRUE when the
associated step is active and FALSE when it is inactive. It can be used in every action and transition of the
SFC block. One can make an enquiry with the variable <ActionName>.x. as to whether an IEC action is
active or not.

Alternative branch

Two or more branches in SFC can be defined as alternative branches. Each alternative branch must begin
and end with a transition. Alternative branches can contain parallel branches and other alternative branches.
An alternative branch begins at a horizontal line (alternative beginning) and ends at a horizontal line
(alternative end) or with a jump.

If the step which precedes the alternative beginning line is active, then the first transition of each alternative
branch is evaluated from left to right. The first transition from the left whose transition condition has the value
TRUE is opened and the following steps are activated.
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For IEC steps the implicit variables <StepName>.t can be used to enquire about the active time of the steps.
Implicit variables can also be accessed by other programs. Example: boolvar1:=sfc.step1.x; Here, step1.x is
the implicit boolean variable representing the state of IEC step step1 in POU sfc1.

Parallel branch

Two or more branches in SFC can be defined as parallel branches. Each parallel branch must begin and end
with a step. Parallel branches can contain alternative branches or other parallel branches. A parallel branch
begins with a double line (parallel beginning) and ends with a double line (parallel end) or with a jump.

If the parallel beginning line of the previous step is active and the transition condition after this step has the
value TRUE, then the first steps of all parallel branches become active (see active step). These branches
are now processed parallel to one another. The step after the parallel end line becomes active when all
previous steps are active and the transition condition before this step produces the value TRUE.

Jump

A jump is a connection to the step whose name is indicated under the jump symbol. Jumps are required
because it is not allowed to create connections which lead upward or cross each other.

2.2.5 Function Block Diagram (FBD)

The function block diagram is a graphically oriented programming language. It works with a list of networks
whereby each network contains a structure which represents either a logical or arithmetic expression, the
call of a function block, a jump, or a return instruction.

An example of a typical network in the function block diagram as it could appear in TwinCAT PLC Control :

Inst

OR AND R TRIG
A0 — — 51 Q0D

B -
MUL GE
A —

2.2.6 The Continuous Function Chart Editor (CFC)

The continuous function chart editor does not operate like the function block diagram FBD with networks, but
rather with freely placeable elements. This allows feedback, for example. Two examples of a network in the
continuous function chart editor, as they would typically appear:

o O —ror
— Up Down
T#Zz |— | T#l=z |—
ALD
iml =0 —
im2=0 —

in3=0_|—
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227 Ladderdiagram (LD)

The ladder diagram is also a graphics oriented programming language which approaches the structure of an
electric circuit.

On the one hand, the ladder diagram is suitable for constructing logical switches, on the other hand one can
also create networks as in FBD. Therefore the LD is very useful for controlling the call of other POUs. More
about this later. The ladder diagram consists of a series of networks. A network is limited on the left and right
sides by a left and right vertical current line. In the middle is a circuit diagram made up of contacts, coils, and
connecting lines.

Each network consists on the left side of a series of contacts which pass on from left to right the condition
"ON" or "OFF" which correspond to the Boolean values TRUE and FALSE. To each contact belongs a
Boolean variable. If this variable is TRUE, then the condition is passed from left to right along the connecting
line. Otherwise the right connection receives the value OFF.

Example of a typical network in the ladder diagram as it could appear in TwinCAT PLC Control :

IN1 IN2 SCHALT1 %20X3.0
— | e —— —(—
STELL1 STELL2 MOTOR1
I | —()—
SCHALTZ SCHALT3 SCHALTH4
1 | 1 1 1 1
11 11 11
X2 7
I |
I

Z1X2.8 ZIX2.0

Contact

Each network in LD consists on the left side of a network of contacts (contacts are represented by two
parallel lines: | |) which from left to right show the condition "On" or "Off". These conditions correspond to the
Boolean values TRUE and FALSE. A Boolean variable belongs to each contact. If this variable is TRUE,
then the condition is passed on by the connecting line from left to right, otherwise the right connection
receives the value "Out". Contacts can be connected in parallel, then one of the parallel branches must
transmit the value "On" so that the parallel branch transmits the value "On"; or the contacts are connected in
series, then contacts must transmit the condition "On" so that the last contact transmits the "On" condition.
This therefore corresponds to an electric parallel or series circuit. A contact can also be negated,
recognizable by the slash in the contact symbol: |/|. Then the value of the line is transmitted if the variable is
FALSE.

Coil

On the right side of a network in LD there can be any number of so-called coils which are represented by
parentheses:( ). They can only be in parallel. A coil transmits the value of the connections from left to right
and copies it in an appropriate Boolean variable. At the entry line the value ON (corresponds to the Boolean
variable TRUE) or the value OFF (corresponding to FALSE) can be present. Contacts and coils can also be
negated (in the example the contact SWITCH1 and the coil %QX3.0 is negated). If a coil is negated
(recognizable by the slash in the coil symbol: (/)), then it copies the negated value in the appropriate Boolean
variable. If a contact is negated, then it connects through only if the appropriate Boolean value is FALSE.

Function blocks in the ladder diagram

Along with contacts and coils you can also enter function blocks and programs. In the network they must
have an input and an output with Boolean values and can be used at the same places as contacts, that is on
the left side of the LD network

Set/Reset coils
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Coils can also be defined as set or reset coils. One can recognize a set coil by the "S" in the coil symbol: (S))
It never writes over the value TRUE in the appropriate Boolean variable. That is, if the variable was once set
at TRUE, then it remains so. One can recognize a reset coil by the "R" in the coil symbol: (R)) It never writes
over the value FALSE in the appropriate Boolean variable: If the variable has been once set on FALSE, then
it remains so.

LD as FBD

When working with LD it is very possible that you will want to use the result of the contact switch for
controlling other POUs. On the one hand you can use the coils to put the result in a global variable which
can then be used in another place. You can, however, also insert the possible call directly into your LD
network. For this you introduce a POU with EN input. Such POUs are completely normal operands,
functions, programs, or function blocks which have an additional input which is labeled with EN. The EN
input is always of the BOOL type and its meaning is: The POU with EN input is evaluated when EN has the
value TRUE. An EN POU is wired parallel to the coils, whereby the EN input is connected to the connecting
line between the contacts and the coils. If the ON information is transmitted through this line, this POU will be
evaluated completely normally. Starting from such an EN POU, you can create networks similar to FBD.

Part of a LD Network with an EN POU

1M1 M2 ouT?
/| | | —— —)
AMD
EM
1M1 —0OuUT3
M2
2.2.8 Debugging, Online Functions

Sampling Trace [P 175]

The sampling trace allows you to trace the value sequence of variables, depending upon the so-called
trigger event. This is the rising edge or falling edge of a previously defined Boolean variable (trigger
variable). TwinCAT PLC Control permits the tracing of up to 20 variables. There is a 64 kB ring buffer.

Debugging [ 103]

The debugging functions of TwinCAT PLC Control make it easier for you to find errors.
Breakpoint

A breakpoint is a place in the program at which the processing is stopped. Thus it is possible to look at the
values of variables at specific places within the program.

Breakpoints can be set in all editors. In the text editors breakpoints are set at line numbers, in FBD and LD at
network numbers, and in SFC at steps.

No breakpoints can be set in function block instances.

Single step

Single step means:
* In IL: Execute the program until the next CAL, LD or JMP command.
» In ST: Execute the next instruction.
* In FBD, LD: Execute the next network.
* In SFC: Continue the action until the next step.
* In CFC: Execute the next POU (Box) in the CFC program.

By proceeding step by step you can check the logical correctness of your program.

Single cycle
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If Single cycle has been chosen, then the execution is stopped after each cycle.

Change values online

During operations variables can be set once at a certain value (write value) or also described again with a
certain value after each cycle (force value). In online mode one also can change the variable value by double
click on the value. By that boolean variables change from TRUE to FALSE or the other way round, for each
other types of variables one gets the dialog Write Variable xy, where the actual value of the variable can be
edited.

Monitoring

In Online mode, all displayable variables are read from the controller and displayed in real time. You will find
this display in the declarations and program editor; you can also read out current values of variables in the
watch and recipe manager and in a visualization. If variables from instances of function blocks are to be
monitored, the corresponding instance must first be opened.

In monitoring VAR_IN_OUT variables, the de-referenced value is output. With a simple click on the cross
or a double-click on the line, the display is either expanded or truncated.

In monitoring pointers, both the pointer and the de-referenced value are output in the declaration portion.
In the program portion, only the pointer is output:

+ --pointervar = '<'pointervalue'>'

POINTERSs in the de-referenced value are also displayed accordingly.
With a simple click on the cross or a double-click on the line, the display is either expanded or truncated.

Monitoring of ARRAY components: In addition to array components indexed by a constant, components
are also displayed which are indexed by a variable:

anarray[1] =5

anarrayl[i] = 1

If the index consists of an expression (e.g. [i+]] or [i+1]), the component can not be displayed.

Simulation

During the simulation the created PLC program is not processed in the PLC, but rather in the calculator on
which TwinCAT PLC Control is running. All online functions are available. That allows you to test the logical
correctness of your program without PLC hardware.

Simulation mode is only available for the Buscontroller (BCxx00). If you use TwinCAT on the PC (Code
generation i386) you can simulate the program direct in the runtime system without having physical I/O.

Log

The log chronologically records user actions, internal processes, state changes and exceptions during
Online mode processing. It is used for monitoring and for error tracing.

2.2.9 IEC 61131-3

The standard IEC 61131-3 is an international standard for programming languages of Programmable Logic
Controllers. The programming languages offered in TwinCAT PLC Control conform to the requirements of
the standard. According to this standard, a program consists of the following elements:

e Structures
« POUs
* Global Variables

Literature related to IEC 61131-3:

» Flavio Bonifatti et al.: IEC 1131-3 Programming Methology, Seyssins: CJ International, 1997. ISBN
2-9511585-0-5

» Karl-Heinz John, Michael Tiegelkamp: lec 61131-3 Programming Industrial Automation Systems,
Berlin: Springer-Verlag, 2001. ISBN 3-540677526
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* R. W. Lewis: Programming industrial control systems using IEC 1131-3, London: IEC Publishing, 1998.
ISBN 0 85296 950 3
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3 Sample Program

Let us now start to write a small example program. It is for a small traffic signal unit which is supposed to
control two trafficsignals at an intersection. The red/green phases of both trafficsignals alternate and, in order
to avoid accidents, we will insert between the phases yellow or yellow/red transitional phases. The latter will
be shorter than the former. In this example you will see how time dependent programs can be shown with
the language ressources of the IEC61131-3 standard, how one can edit the different languages of the
standard with the help of TwinCAT PLC Control.

Create POU

First start TwinCAT PLC Control and choose "File" "New". In the dialog box which appears, the first POU
should have the name PLC_PRG. The type of POU should definitely be a program. In this case we choose
as the language of this POU the sequential function chart (SFC). Now create two more objects with the
command "Project" "Object Add" with the menu bar or with the context menu (press right mouse button in the
Object Organizer). A function block in the language Function Block Diagram (FBD) by the names of
TRAFFICSIGNAL, along with a POU WAIT, also of the type function block, which we want to program as an
instruction list (IL).

In the POU TRAFFICSIGNAL we will assign the individual trafficsignal phases to the lights, i.e. we will make
sure that the red light is lit red in the red phase and in the yellow/red phase, the yellow light in the yellow and
yellow/red phases, etc.

In WAIT we will program a simple timer which as input will receive the length of the phase in milliseconds,
and as output will produce TRUE as soon as the time period is finished.

PLC_PRG will combine everything at the end so that the right light lights up at the right time for the desired
time period.

Let us now turn to the POU TRAFFICSIGNAL. In the declaration editor you declare as input variable
(between the keywords VAR_INPUT and END_VAR) a variable named STATUS of the type INT. STATUS
will have five possible conditions, that is one for the TRAFFICSIGNAL phases green, yellow, yellow/red, red,
and off.

Therefore our TRAFFICSIGNAL has four outputs, that is RED, YELLOW, GREEN, and OFF. You should
declare these four variables. Then the declaration part of our function block TRAFFICSIGNAL will look like
this:

i TRAFFICSIGMNAL [FB-FBD] M=l B

0001|FUNCTION_BLOCK TRAFFICSIGNAL
0002|vAR_INPUT

0003  STATUSINT,

0004|END_vaR

0008|vAR_QUTPUT

0008  GREEM:BOOL;

0007 YELLOW:BOOL,

0008  REDBOOL;

0008  OFFBOOL;

D010|END_WAR

Function block TRAFFICSIGNAL, declaration part
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Now it is time to determine from the input STATUS of the POU the values of the output variables. For this go
into the body of the POU. Click on the field to the left beside the first network (the gray field with the number
1). You have now selected the first network. Now choose the menu item "Insert" "Operator”. In the first
network a box is inserted with the operator AND and two inputs:

AND ......

T
T

Click on the text AND with the mouse pointer and change the text into EQ. Select the three question marks
from the upper of the two inputs and enter the variable STATUS. Then select the lower of the three question
marks and put a 1 underneath it. You get the following network:

EQ
STATUS S
1 4

Click now on a place behind the EQ Box. Now the output of the EQ operation is selected. Choose "Insert"
"Assignment". Change the three question marks ??? to GREEN. You now have created a network with the
following structure:

EQ
STATUS ——GRUEN
1 4

STATUS is compared with 1, the result is assigned to GREEN. This network thus switches to GREEN if the
preset state value is 1.For the other TRAFFICSIGNAL colors or for OFF we need three more net-works. You
create them with the command "Insert" "Network (after)". These networks should be set up as in the
example. The finished POU now is as follows:
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i TRAFFICSIGNAL [FB-FBD] (_ [O] =]
0007 | FUMCTION_BLOCHK TRAFFICSIGMAL e
4] M
ooo
Ei2
STATUS ——=REEM
1 -
ooz
Ei2 R
STATUS A —""ELL 0
2 -
E2
STATUS
4
o003
Ei2 R
STATUS ——-=FRED
3 -
E
STATUS
4
o004
EQ o
STATUS —OFF;
5 -
A D

In order to insert an operator in front of another operator, you must select the place where the input to which
you want to attach the operator feeds into the box. Then use the command "Insert" "Operator". Otherwise
you can setup these networks in the same way as the first network. Now our first POU has been finished.
TRAFFICSIGNAL, according to the input of the value STATUS, controls whichever light color we wish.

For the timer in the POU WAIT we need a POU from the standard library. Therefore, open the library
manager with "Window" "Library Manager". Choose "Insert" "Additional library". The dialog box appears for
opening files. From the list of the libraries choose standard.lib.

Now let us turn to the POU WAIT. This POU is supposed to become a timer with which we can determine the
length of the time period of each TRAFFICSIGNAL phase. Our POU receives as input variable a variable
TIME of the type TIME, and as output it produces a Boolean value which we want to call OK and which
should be TRUE when the desired time period is finished. We set this value with FALSE by inserting at the
end of the declaration (before the semicolon, however) " := FALSE ".

For our purposes we need the POU TP, a clock generator. This has two inputs (IN, PT) and two outputs (Q,
ET). TP does the following:

As long as IN is FALSE, ET is 0 and Q is FALSE. As soon as IN provides the value TRUE, the time is
calculated at the output ET in milliseconds. When ET reaches the value PT, then ET is no longer counted.
Meanwhile Q produces TRUE as long as ET is smaller than PT. As soon as the value PT has been reached,
then Q produces FALSE again. In addition you will find a short description of all POUs from the standard
library in the appendix.
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In order to use the POU TP in the POU WAIT we must create a local instance from TP. For this we declare a
local variable ZAB (for elapsed time) of the type TP (between the keywords VAR, END_VAR). The
declaration part of WAIT thus looks like this:

T WAIT [FB-IL) M=l E3
D00 | FUMCTIOMN_BLOCK WAIT "
0002| ' AF_IMPUT

0003 TIME_Ik: TIME; o
O004|END AR

o00s|/ AR _OUTPUT

_00as| QR BOOL =F &L ZE;

O0OF|END_ AR

0008 AR

‘o004 ZAETR,

O0M0|EMD AR -
S | | _'I_

Function Block WAIT, Declaration Part

In order to create the desired timer, the body of the POU must be programmed as follows:

0001 [FUMNCTION_BLOCK WAIT =
T oI
0003 LD ZrRG =
00a3) JMPC mark

0004 -
0004 CAL ZAB{IN=FALSE)

0008 LD TIME_IM

0007 ST ZMBPT

0003 CAL ZABIIN=TRLIE}

0009 JMP end

0010)

0011 mark:

0013 CAL ZhR

001 3|end:

0014 LD ZrRG

0015 ST ok

00158 ET -
—uf .

Function Block WAIT, Instruction Part

At first the question is posed whether Q has already been set at TRUE (as though the counting had already
been executed), in this case we change nothing with the occupation of ZAB, but rather we call the function
block ZAB without input (in order to check whether the time period is already over).

Otherwise we set the variable IN in ZAB at FALSE, and therefore at the same time ET at 0 and Q at FALSE.
In this way all variables are set at the desired initial condition. Now we assign the necessary time from the
vari-able TIME into the variable PT, and call ZAB with IN:=TRUE. In the function block ZAB the variable ET
is now calculated until it reaches the value TIME, then Q is set at FALSE.

The negated value of Q is saved in OK after each execution of WAIT. As soon as Q is FALSE, then OK
produces TRUE.

The timer is finished at this point. Now it is time to combine our two function blocks WAIT and
TRAFFICSIGNAL in the main program PLC_PRG.

First we declare the variables we need. They are two instances of the function block TRAFFICSIGNAL
(TRAFFICSIGNAL1, TRAFFICSIGNALZ2) and one of the type WAIT (DELAY as delay). PLC_PRG now
appears as follows:
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0001|PROGRAM PLC_PRG -
0002|veR

0003  SIGNALT.TRAFFICSIGMAL,
0004  SIGNALZTRAFFICSIGMAL,
D005  DELAY:INAIT,

000
QO07(EMD WAR i
47 o
"Init
Transi
Init

Program PLC_PRG, First Expansion Level, Declaration Part

The beginning diagram of a POU in SFC always consists of an action "Init" of a following transition "Trans0"
and a jump back to Init. We should expand that somewhat.

First let us determine the structure of the diagrams before we program the individual action and transitions.
First we need for each TRAFFICSIGNAL phase a step.. Insert it by marking Trans0 and choosing "Insert"
"Step transition (behind)". Repeat this procedure three more times.

If you click directly on the name of a transition or a step, then this is marked and you can change it. Name
the first transition after Init "TRUE", and all other transitions "DELAY.OK".

The first transition always switches through, and all others switch through when DELAY in OK produces
TRUE, i.e. when the set time period is finished.

The steps (from top to bottom) receive the names Switch1, Green2, Switch2, Green1, whereby Init of course
keeps its Name. "Switch" should mean each time a yellow phase, at Green1 TRAFFICSIGNAL1 at Green2
TRAFFICSIGNAL2 will be green. Finally change the return address of Init after Switch1. If you have done
everything right, then the diagram should be as follows:
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i PLC_PRG [PRG-5SFC) M=l
D00|PROGRAM PLC PRG =
~ 4l o
"Init

—TRUE

Switch1

—DELAY.OK
Greend

—DELAY.OK
Switch 2

—DELAY.OK
Greend

—DELAY.OK
Switch1

Program PLC_PRG, First Expansion Level, Instruction Part

Now we have to finish programming the individual steps. If you doubleclick on the field of a step, then you
open a dialog to open a new action. In our case we will use IL (Instruction list).

Actions and transition conditions

In the action of the step Init the variables are initialized, the STATUS of TRAFFICSIGNAL1 should be 1
(green). The state of TRAFFICSIGNALZ2 should be 3 (red). The action Init then is as follows:

i Action Init [IL) [_ (O

oo AL SIGHALTSTATLIS=1) =
o002 AL SIGHALZSTATLIS=3) -
oooall
A LA
Action Init

Switch1 changes the State of TRAFFICSIGNAL1 to 2 (yellow), and that of TRAFFICSIGNAL2 to 4 (yellow-
red). In addition, a time delay of 2000 milli-seconds is now set. The action is now as follows:
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0001 CAL SIGHALT(STATLIS =2 =
oooz CAL SIGHALZSTATLIS=4) (N
0003 CAL DELAY(TIME _IM:=tF25) -
4 AP

Action Switch1

With Green2 TRAFFICSIGNAL1 is red (STATUS:=3), TRAFFICSIGNAL2 green (STATUS:=1), and the delay
time is at 5000.

ChctonGreen2l) MR
0001 AL SIGHALTSTATUS =3 |~
000z AL SIGHALZISTATLIS=1) |
0003 AL DELAY(TIME _IM:=t#55] -
4] v

Action Green2

At Switch2 the STATUS of TRAFFICSIGNAL1 changes to 4 (yellow-red), that of TRAFFICSIGNAL2 to 2
(yellow). A time delay of 2000 milliseconds is now set.

: Action Schalt? [AWL] M=l
ooo] caL AMPEL1(STATUS =4) =
ooz  cAL AMPELZ(STATUS=2) i
oooa  cAL VERZ(ZEIT =f25) -

1l o,

Action Switch2

With Green1 TRAFFICSIGNAL1 is green (STATUS:=1), TRAFFICSIG-NAL2 is red (STATUS:=3), and the
time delay is set at 5000.

: Action Gruenl [AWL] =] 3
M AMPELT(STATUS=1) -
oooz oAl AMPELZ(STATUS =3 —
ooog  caL VERZ(ZEIT:=t55) =

< | L3

Action Green1

The first expansion phase of our program is completed. Now you can com-pile it and also test the simulation.

In order to ensure that our diagram has at least one alternative branch, and so that we can turn off our traffic

light unit at night, we now include in our program a counter which, after a certain number of
TRAFFICSIGNAL cycles, turns the unit off.

At first we need a new variable COUNTER of the type INT. Declare this as usual in the declaration part of
PLC_PRG, and initialize it in Init with 0.
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0001 AL SIGHALT(STATLIS=1) =
000z AL SIGHALZSTATLIS=3) (N
0003

o004 LD 0

ooo§ ST COUNTER -
— 4 | [

Action Init, Second Version

Now select the transition after Switch1 and insert a step and then a transition. Select the resulting transition
and insert an alternative branch to its left. After the left transition insert a step and a transition. After the
resulting new transition insert a jump after Switch1. Select the transition below the new step. Open the
context menu and select "Zoom action/transition". Select IL for the language of the transition.

Name the new parts as follows: the upper of the two new steps should be called "Count" and the lower "Off".
The transitions are called (from top to bottom and from left to right) EXIT, TRUE and DELAY.OK. The new
part should therefore look like the part with the black border:

i PLC_PRG [PRG-SFC) [_ (O]
0001|PROGRAM PLC_PRG

BT b

DX

|»

Switchl

—DELAY Ok

Count

- EXIT

—TRLE

off

—DELAY Ok

>

Suitchl

Green?

| -

Traffic light unit
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Now two new actions and a new transition condition are to be implemented. At the step Count, the only thing
that happens is that COUNTER is increased by one:

: Action Count [IL] I =]
oot LD COUNTER =
ooo ADD 1 |
0oo3 ST COUNTER -
4] | Ml
The EXIT transition checks whether the counter is greater than a certain number, let us say 7:
* Tranzition EXIT [IL] M= E3
oaof LD COUNTER -
oooz2 =T 7 -
< M s

At Off the state of both lights is set at (OFF), the COUNTER is reset to 0, and a time delay of 10 seconds is
set:

: Action OFF [IL) M= E
0001 CAL SIGNALT(STATUS:=5) -
nooz CAL SIGNALZ(STATUS:=5)

ooo3 LD 0

oood ST COLUNTER

aoos AL DELAY(TIME_IM:=t¢10s) -
<] | Ll

In our hypothetical situation, night falls after seven TRAFFICSIGNAL cycles, for ten seconds the
TRAFFICSIGNAL turns itself off, then we have daylight again, the traffic light unit turns itself on again, and
the whole process starts again from the beginning.

Now test your program. For this you must compile it ("Project” "Rebuild all") login ("Online" "Login" and then
load it "Online" "Download"). If you now select "Online" "Run", the chronological order of the individual steps
of your main program can be followed. The window of the POU PLC_PRG has now changed to the monitor
window. Click twice on the plus sign in the declaration editor, the variable display drops down, and you can
see the values of the individual variables.
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4 Individual Components

4.1 The Main Window

;o> TwinCAT PLC Control - hmi98. pro™

Datei Bearbeiten Projekt  Einfigen Esxtras  Online  Fenster  Hilfe

e ENE e A

T3 Bavatoine i CheckBounds [FUN-5T] 1 ] i/LauflichtFUP [FB-FUF) _ (O] x]
B 0001 |FUMCTION CheckBounds : INT & | 9003 FUMCTION_BLOCK LauflichtFUP =
NC POUs 0002((* check the arrav boundaries of all arrays in the project automatically *) 0002(WAR_IMPUT
""" @ Blinker [FE) 0003 VAR _INPUT | 0003 Len: INT; i
----- = [& B o004 I,L,U : INT; (* donk change this interface | ) O004{EMD_YAR. &
----- (5] InitT aster [FE] e i - |l o
----- 5] Lauflicht (FE) KN 2 oo —
""" E LauflichtaS [FB) 0001 i* wou can add/modify the code (j.e. write ko logfile, set flag *) - |
..... =9 LauflichtéiwL [FE O00E|IF I= L THEM
j A fc (FE] oo CheckBounds :=L; {* returns lower bound L, if index T is lower than low™ GE CR .
""" (] LaufichiFUP [FE) DODM4JELSIF 1 > U THEN I o—JRichtungstech
""" E Lauflichtt.OP (FE] 0005 CheckBounds :=U; (* returns upper bound U, if ind=: I is greater than o Len—
..... @ Message [PRG] 000&|ELSE
_____ @ PLE PRG] 0007 CheckBounds '=1; (* returns index I, if index I iz in the bounds *) LT
0008 EMD_IF I
""" % FOTI_MORM [FUM] 000 1
= E sequence [PRG) . [
i oot e
ooz
0013 =2 &2
Ki| 22 K L4 7
1 LauflichtAWL [FB-AWL]) H=] E3 : sequence [PRG-AS] = =] 3
0001 | FUMCTION_BLOCK LauflichtawL Fy 4 3
B[] sequence_1 [PRG) || | ooz EAR_INPUT A [
Action]_1 0003  Len: INT; | Mot |-
@ Action?_1 0004 EMD AR - -
----- Tacker [PRG) — 1 l_
----- [ Taster (PRE) _gggé LA%D I , 5 Transt
—Trans
""" Ueberwachung (FE) oo ST 3 -
""" [ w5U_CHECK (PRG)|| | Dood| Lo TRUE H Jictiont
0o0s| ST BlirkBitsArray[d] Stepz d ction
0006
ooz LD I
0oos SUE 1
0003 aT 1 wTrans4 :I—a =h
Irmplementation des Bausteins YISU_CHECK -
Code Size: 38635, Data Size: 151957
0 Fehler. =
Ba...l.ﬂ Da...l%ﬁe. 4| | »

| Z:1.8p:1 [ONLINE. [LESEN

The following elements are found in the main window of TwinCAT PLC Control (from top to bottom):
* The menu bar
» The tool bar (optional); with buttons for faster selection of menu commands.
» The Object Organizer with register cards for POUs, Data types, and Ressources
» A vertical screen divider between the Object Organizer and the Work space of TwinCAT PLC Control
» The Work space in which the editor windows are located
* The message window (optional)
» The Status bar (optional); with information about the current status of the project

Menu bar

The menu bar is located at the upper edge of the main window. It contains all menu commands.

File Edit Project [nzet Extraz Online Window  Help

Tool bar
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By clicking with the mouse on a symbol you can select a menu command more quickly. The choice of the
available symbols automatically adapts itself to the active window. The command is only carried out when
the mouse button is pressed on the symbol and then released. If you hold the mouse pointer for a short time
on a symbol in the tool bar, then the name of the symbol is shown in a Tooltip. In order to see a description
of each symbol on the tool bar, select in Help the editor about which you want information and click on the
tool bar symbol in which you are interested. The display of the tool bar is optional (see "Project" "Options"
category Desktop).

Ble(E| BleldaEE] sloe [T E s

Object Organizer

The Object Organizer is always located on the left side of TwWinCAT PLC Control. At the bottom there are four
register cards with symbols for the four types of objects POUs, Data types, and Ressources. In order to
change between the respective object types click with the mouse on the corresponding register card or use
the left or right arrow key.

You will learn in chapter Objects [P 87], how to work with the objects in the Object Organizer.

3 POUs

(2 p[*F0 5 R]

Object Organizer

Screen divider

The screen divider is the border between two non-overlapping windows. In TwinCAT PLC Control there are
screen dividers between the Object Organizer and the Work space of the main window, between the
interface (declaration part) and the implementation (instruction part) of POUs and between the Work space
and the message window.

You can move the screen divider with the mouse pointer. You do this by moving the mouse with the left
mouse button pressed.

Make sure the the screen divider always remains at its absolute position, even when the window size has
been changed. If it seems that the screen divider is no longer present, then simply enlarge your window.

Work space

The Work space is located on the right side of the main window in TwinCAT PLC Control. All editors for
objects and the library manager are opened in this area. You find the description of the editors in the chapter
Editors in TwinCAT PLC Control, The Ressources, and Library Manager. Under the menu item "Window"
you find all commands for window management.

Message window

The message window is separated by a screen divider underneath the work space in the main window. It
contains all messages from the previous compilations, checks , or comparisons. If you doubleclick with the
mouse in the message window on a message or press <Enter>, the editor opens with the object. The
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relevant line of the object is selected. With the commands "Edit" "Next error" and "Edit" "Previous error" you
can can quickly jump between the error messages. The display of the message window is optional (see
"Window" "Messages").

Status bar

The status bar at the bottom of the window frame of the main window in TwinCAT PLC Control gives you
information about the current project and about menu commands. If an item is relevant, then the concept
appears on the right side of the status bar in black script, otherwise in gray script. When you are working in
online mode, the concept Online appears in black script. If you are working in the offline mode it appears in
gray script. In Online mode you can see from the status bar whether you are in the simulation (SIM), the
program is being processed (RUNS), a breakpoint is set (BP), or variables are being forced (FORCE).

With text editor the line and column number of the current cursor position is indicated (e.g. Line:5, Col.:11). If
you have chosen a menu command but haven't yet confirmed it, then a short description appears in the
status bar. The display of the statusbar is optional (see "Project" "Options" category Desktop).

Context menu Shortcut: <Shift>+<F10>

Instead of using the menu bar for executing a command, you can use the right mouse button. The menu
which then appears contains the most frequently used commands for a selected object or for the active
editor. The choice of the available commands adapts itself automatically to the active window.

4.2 Options

About TwinCAT PLC Control there can be of course only one viewpoint. In TwinCAT PLC Control, however,
you can configure the view of the main window (and have more than one viewpoint). In addition you can
make other settings. For this you have the command "Project" Options" at your disposal. The settings you
make thereby are, unless determined otherwise, saved in the file "TwinCAT PLC Control.ini" and restored at
the next TwinCAT PLC Control startup.

'Project’ 'Options’

With this command the dialog box for setting options is opened. The options are divided into different
categories. Choose the desired category on the left side of the dialog box by means of a mouse click or
using the arrow keys and change the options on the right side.

You have at your disposal the following categories:
e Load & Save [P 44]
» User information [P 45]
« Editor [» 46]
+ Desktop [ 48]
+ Color [» 49]
 Directories [P 50]
* Log [P 511
* Build [r 51]
« Passwords [» 53]
» Sourcedownload [» 54]
* Symbol configuration [P 55]
» Database connection [P 57]
e Macros [ 62]
» TwinCAT [» 64]

If the runtime system is a bus controller, then the TwinCAT category will be replaced by these options:
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» Controller Settings [» 65]
« Controller Advanced

Load & Save

If you choose this category, then you get the following dialog box:

Options

Categan:

E ditar

QK
Uzer Information v Create Backup -

Diesktop W Auto Save Auta Save |nterval [Min]: 10 Cancel
Colars
EirectDIiBS [ Auto save before compile
og
Build [ Aszk For project info
Pazzwords
Source download W Auto load

Symbol configuration
[ atabaze-connection
Macros

TwinCAT

[ Remind of boot project on exit

v Save EMI credentials

Option dialog box of the category Load & Save
Create Backup

When activating an option, a check appears before the option. If you choose the option Create Backup, then
TwinCAT PLC Control creates a backup file at every save with the extension ".bak". In this way you can
always restore the versions before the last save.

Auto Save

If you choose the option Auto Save, then while you work your project is constantly saved to a temporary file
with the extension ".asd" according to a set time interval (Auto Save Interval). This file is erased at a normal
exit from the program. If for any reason TwinCAT PLC Control is not shut down "normally" (e.g. due to a
power failure), then the file is not erased.

When you open the file again the following message appears:

Auto Save Backup |

|C:4Praiects\Amoel.oro

The project you want to open was not corectly closed. There iz a auto
zave backup.

[rate of the arginal file; 9.1.98 10:25:03
Drate of the backup file: 26.6.98 17 24: 31
Open auto zave file I Open anginal file LCancel
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You can now decide whether you want to open the original file or the auto save file.
Auto Save before compile

The project is saved before each compilation.

Ask for project info

If you request the option Ask for project info, then when saving a new project, or saving a project under a
new name, the project info is automatically called. You can visualize the project info with the command
"Project” "Project info" and also process it.

Auto load

If you choose the option Auto Load, then at the next start of TwinCAT PLC Control the last open project is
automatically loaded. The loading of a project at the start of TwinCAT PLC Control can also take place by
entering the project in the command line.

Remind of boot project on exit:

If the project has been modified and downloaded without creating a new boot project since the last download
of a boot project, then a dialog will advise the user before leaving the project: "No boot project created since
last download. Exit anyway?"

Save ENI credentials:

User name and Password, as they might be inserted in the Login dialog for the ENI data base, will be saved
with the project.

User Information

If you choose this category , then you get the following dialog box:

Options E|

Categary:
Load & Save

Uszer Mame: |u$er hame
E ditor
Desktop [riitials: UM Cancel

Colorz

Eirectorie& Comparu: Beckhoff Automation GmbH
g

Build

FPazswords

Source download

Symbol configuration

D atabaze-connection

Macros

TwinCAT

To User information belong the Name of the user, his Initials and the Company for which he works. Each of
the entries can be modified and is saved with the project.
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Editor
If you choose this category, then you get the following dialog box:
Options |

Categary:

Load & Save i 0k

Uszer [nformation v Autodeclaration T abwidth: 4 -
Diesktop v Autaformat Cancel
Colorz Fant...

Directaries [+ List compaonents
Lo_g
Build | Declarations as tables
Pazzwords
Source download t ark. Bit values
Sumbal configuration i+ Dotted ine = Decimal
[ atabaze-connection
Macros : ;

: s s
TwinCAT it Sl

" Filled {* Hexadecimal

| Suppress monitoring of cormplex pes (aray, poinker, WAR_IN_0OUT)

v Show POL symbals

When activating an option, a check (i) appears before the option. You can make the following settings for
the Editors:

» Autodeclaration

» Autoformat

+ List components

» Declaration as tables

» Tab width

+ Font

 Display of the text selection (Mark)

 Display of the Bitvalues

« Suppress monitoring of complex types (array, pointer, VAR _IN_OUT)
* Show POU symbols

Autodeclaration

If you have chosen the Autodeclaration, then (following the input of a not-yet-declared variable) a dialog box
will appear in all editors with which this variable can be declared.

Autoformat

If the option Autoformat in the category Editor of the options dialog box has been chosen, then TwinCAT
PLC Control executes automatic formatting in the IL editor and in the declaration editor.

When you finish with a line, the following formatting is made:
» Operators written in small letters are shown in capitals;
» Tabs are inserted to that the columns are uniformly divided.

List components:
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If this option is activated, then the Intellisense functionality will be available. This means that if you insert a
dot at a position where an identifier should be inserted, then a selection list will open, offering all global
variables which are found in the project. The Intellisense function is available in editors, in the Watch- and
Receiptmanager and in the Sampling Trace.

Declarations as tables

If the option Declarations as tables in the Editor category in the Options dialog box is selected, then you can
edit variables in a table instead of using the usual declaration editor. This table is arranged as a card-index
box in which there are register cards for input, output, local, and input/output variables. For each variable you
have available the fields Name, Address, Type, Initial, and Comment.

In the field Tab-Width in the category Editor of the Options dialog box you can determine the width of a tab
as shown in the editors. The default setting is four characters, whereby the character width depends upon
the font which is chosen.

Font

By clicking on the button Font in the category Editor of the Options dialog box you can choose the font in all
TwinCAT PLC Control editors. The font size is the basic unit for all drawing operations. The choice of a
larger font size thus enlarges the printout, even with each editor of TwinCAT PLC Control.

After you have entered the command, the font dialog box opens for choosing the font, style and font size:

Pt HE

Eont: Font ztyle: Sizer
k5 Sans Sernf Buold ak. I
1&' Lucida Conzole a | |Reqgular
T Lucida San: Unicode _I Italic Cancel |
T tatura MT Script Capi Biald
M5 Sans Senf Boald Italic
b5 5 erif —
B OzHandicraft BT
B Playbil =]
—Sample
AaBbYypsz
Scrpt:

IWestern j

Dialog box for setting the font
Mark:

You can choose whether the current selection in your graphic editors should be represented by a dotted
rectangle (Dotted), a rectangle with continuous lines (Line) or by a filled-in rectangle (Filled). The selection is
activated in front of which a point appears.

Bitvalues:

You can choose whether binary data (type BYTE, WORD, DWORD) during monitoring should be shown
Decimal, Hexadecimal, or Binary. The selection is activated in front of which a point appears.

Suppress monitoring of complex types (array,pPointer, VAR_IN_OUT):

If this option is activated, then complex data types like arrays, pointer, VAR _IN_OUTs will not be displayed in
the monitoring window in online mode.

Show POU symbols:
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If this option is activated, then symbols will be displayed in POU boxes, provided that those are available as
bitmaps in the library folder. The name of the bitmap file must be composed of the POU name and the
extension ".bmp". Example: The symbol file for POU TON must be named TON.bmp:

Desktop
If you choose this category, then you get the following dialog box:
Options |

Categary:

E3
Load & Save

Ié;;rjllnfmmation v Tool bar [v Show print area margins v MO reprezentation
Cancel

[v Status bar W F4 ignores warnings

Eu_:ulu:ur& )
ElrectorIES ™ Orline in secunty mode
0q
Build | Query communication parameters before login
FPazswords
Source download [ Do not save communication parameters in project

Symbol configuration

[ atabase-connection Language:  |Englizsh -
Macros | J J
TwinCAT

Options dialog box of the category Desktop
Tool bar

If the option tool bar has been chosen, then the tool bar with the buttons for faster selection of menu
commands becomes visible underneath the menu bar.

Status bar

If the option status bar has been chosen, then the status bar at the lower edge of the TwinCAT PLC Control
main window becomes visible.

Online in security mode

In Online mode with the commands 'Run’, 'Stop', 'Reset' 'Toggle Breakpoint', 'Single cycle', '"Write values',
'Force values' and 'Release force', a dialog box appears with the confirmation request whether the command
should really be executed.

Query communication parameters before login

As soon as the command 'Online' 'Login' is executed, first the communication parameters dialog will open.
To get in online mode you must first close this dialog with OK.

Do not save communication parameters in project

The settings of the communication parameters dialog ('Online' 'Communication Parameters') will not be
saved with the project.

Show print area margins
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In every editor window, the limits of the currently set print range are marked with red dashed lines. Their size
depends on the printer characteristics (paper size, orientation) and on the size of the “Content” field of the
set print layout (menu: 'File” “Documentation Settings”).

F4 ignores warnings

After compilation, when F4 is pressed in a message window, the focus jumps only to lines with error
messages; warning messages are ignored.

MDI representation

Per default this option (Multiple-Document-Interface) is activated and thus several windows can be opened
at the same time. If the option is deactivated (SDI mode) only one window can be opened and will be
displayed in full screen mode.

Exception: The action of a program and the program itself can be displayed side by side even in MDI mode.

Language

Define here, in which language the menu and dialog texts should be displayed.

Colors

If you choose this category, then you get the following dialog box:

Options E|

Category:
Load & Save
Usger Inf fi ; o
Set MInImAan Line numbers. .. Current pogition. ..
Editor
Dieskton Cancel
Directonies
Log Breakpaint pozition... | Pozition pazsed... |
Build
Pagzzmords

Source download
Symbol configuration
D atabasze-connection
Macros

TwinCAT

Set breakpoint... | Monitaring of BOOL. . |

Options dialog box of the category Color

You can edit the default color setting of TwinCAT PLC Control. You can choose whether you want to change
the color settings for Line numbers (default setting: light gray), for Breakpoint positions (dark gray), for a Set
breakpoint (light blue), for the Current position (red), for the Position passed (green) or for the Monitoring of

Boolean values (blue). If you have chosen one of the indicated buttons, the dialog box for the input of colors
opens.
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Color EH E3

Basic colors:

Frr r Err
e ekl §

| = =0 O o e e |

ak. I Cancel |

Dialog box for setting colors

Directories

If you choose this category, then you get the following dialog box:

Options E|
Categary:
Load & Save_ Project
Usger Information T - -
Editar Libraries: |c:\twmcat\plc\llb
Desktop Cancel

Compile files; |c:\twincat'\plc'\lib

kL

Wisualization files: |

FPazswords
Source download

Symbal configuration Target

D atabase-connection Libraries: |

hacroz

TwinCAT
General
Libraries: |I::'~.TW|N|:.L‘-.T WPLCALIBY J
Compile fles: [CATWINCATAPLCY [
Upload files: |I::'~.T winCAT YPlciU ploads J
Wizualization files: | bwincathplceisu J

Directories can be entered in the Project and General areas for TwinCAT PLC Control to use in searching
for libraries and Visualization files, as well as for storing compile and source-upload files. If you activate the
button (...) behind a field, the directory selection dialog opens. For library files, several paths can be entered

“,n

for each, separated by semicolons “;”.

50 Version: 1.2 TX1200



BEGKHOFF Individual Components

@ Library paths can be entered relative to the current project directory, by using a prefixed ".".
If, for example, "\libs" is entered, the libraries are searched in the directory C:\Pro-
grams\projects\libs', even if the current project is stored in the directory 'C:\Programs\projects'

The information in the Project area is stored with the project; information in the General area is written to
the ini file of the programming system and thus apply to all projects.

The Target area just displays the directories for libraries in the Target file. These fields cannot be edited, but
an entry can be selected and copied (right mouse button context menu).

TwinCAT PLC Control generally searches first in the directories entered in 'Project’, then in those in 'Target
System’ (defined in the Target file), and finally those listed under 'General'. If two files with the same name
are found, the one in the directory that is searched first will be used.

Log
If you choose this category, then you get the following dialog box:
Options |

Categary:

Uzer Information

Load & S
o2 e [v Directory for project logs:

E ditor 4T i

Boecton |CATwinCAT \Ple J i
Bﬁgﬁoriex t aximum project log size:

A0 Online sessions

Build

FPazswords

Source download [v Activate logging

Symbol configuration
D atabaze-connection

Macros Filter:
TwinCAT W Uszer actions v Status changes
W Intermal actions W Exceptions

In this dialog, you can configure a file that acts as a project log, recording all user actions and internal
processes during Online mode processing.

If an existing project is opened for which no log has yet been generated, a dialog box opens which calls
attention to the fact that a log is now being set up that will receive its first input after the next login process.
The log is automatically stored as a binary file in the project directory when the project is saved.

If you prefer a different target directory, you can activate the option Directory for project logs: and enter the
appropriate path in the edit field. Use the button to access the “Select Directory” dialog for this purpose.
The log file is automatically assigned the name of the project with the extension .log. The maximumnumber
of Online sessions to be recorded is determined by Maximum project log size. If this number is exceeded
while recording, the oldest entry is deleted to make room for the newest.

The Log function can be switched on or off in the Option field Activate logging. You can select in the Filter
area which actions are to be recorded: User actions, Internal actions, Status changes, Exceptions. Only
actions belonging to categories checked here will appear in the Log window and be written to the Log file.

Build

If you choose this category, then you get the following dialog box:
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Options E|

Category:

Load & Save_ &
Es;rj:nfﬂlmatlon v Debugging Number of data segments: ’_

Desktop | Replace constants Cancel
Bﬁgﬁoriex [ Mested comments Exclude obiects |

|_cﬁ [ Create binary file of the application

Passwords [ Actions hide programs

Source download I

Symbol configuration i

[ atabase-connection Macio before compile: |

Macros !

TwinCAT Wacro after compile: |

Compiler werzion
Iv Use latest

Fir EOE S

Check. automatically

[ Unused variables

[~ Owerlapping memory areas
[ Concurrent access

[ Multiple wite access on output

Options dialog box of the category Build

@® The Selecting and Deselecting of the options debugging and online changes has no effects in
TwinCAT for the PC at the moment. These settings can be made under TwinCAT options! With

1 TwinCAT for Bus Terminal Controller this setting causes that no more breakpoints are possible. In
exchange more program memory is available.

When the Replace constants option is selected, the value of each constant is loaded directly, and in Online
mode the constants are displayed in green. Forcing, writing and monitoring of a constant then is no longer
possible. If the option is deactivated, the value is loaded into a storage location via variable access (this does
in fact allow writing the variable value, but implies longer processing time).

If the Nested comments option is active, comments can be placed within other comments.

Example:

(*

a:=inst.out; (* to be checked *)
b:=b+1;

*)

Here, the comment that begins with the first bracket is not closed by the bracket following “checked,” but only
by the last bracket.

Create binary file of the application

If the option Create binary file of the application is activated, a binary image of the generated code (boot
project) is created in the project directory during compilation. File name: <project_name>.bin. By
comparison, the command 'Online' 'Create Boot project' sets up the boot project on the controller. When an
option is activated, a check appears next to the option.

Actions hide programs

This option is activated per default, when a new project is created. It means: If a local action has the same
name like a global variable or a program, the following hierarchy is valid: local variable before local action
before global variable before program.

52 Version: 1.2 TX1200



BEGKHOFF Individual Components

@ Ifaprojectis opened that was created with an earlier TwinCAT PLC Control version, the option is
disabled by default. Thus, the previous ranking (local variable before global variable before program
before local action) valid at creation is maintained.

Treat LREAL as REAL:

If this option is enabled (default: not enabled), LREAL values will be treated as REAL values when compiling
the project. This can be used to develop projects in a platform-independent way.

Data segments:

By specifying the number of data segments, you can define how many memory segments in the controller
should be reserved for the data of your project. This place is necessary so that an online change can also be
performed when new variables have been added. If during compilation you get the message "The global
variables need too much memory, increase the number entered here. This setting is only relevant for the
BCxxxx Bus Controller. In TwinCAT for the PC the number of data segments is constant. However, the size
can be set under the TwinCAT options.

Exclude objects:

This button leads to the Exclude objects from build dialog:

Here, select the project function blocks in the displayed tree that are not to be regarded during a compilation
run and activate the 'Do not build' option. The excluded function blocks are then displayed in green in the
tree. To automatically exclude all function blocks that are not used in the program, press the 'Exclude
unused' button.

Macro:

To influence the compiling process, two macros can be specified: the macro in the Macro before compile
field is executed before the compilation, the macro in the Macro after compile field is executed after.
However, the following macro commands cannot be executed here: file new, file open, file close, file saveas,
file quit, online, project compile, project check, project build, debug, watchlist

All settings specified in the Build dialog are saved with the project.

Compiler version:

The compiler version to be used for the translation process can be defined here. In TwinCAT PLC Control
versions after V2.9, both the current and the previous compiler versions (for each version / each service
pack / each patch) going back to V2.9 are available. If you want a project to be always compiled with the
latest compiler version, activate the 'Use latest' option. If you want the project to be automatically compiled
with a specific version, set it via the selection field at 'Fix'.

Check automatically:

To check semantic correctness during each compilation of the project, the following options can be enabled:
- Unused variables

- Overlapping memory areas

- Concurrent access

- Multiple write access on output

The results are displayed in the message window. These checks can also be specifically triggered via the
'Check' command menu in the 'Project' menu

All entries in the Build Options dialog are stored with the project.

Passwords:

If you choose this category, then you get the following dialog box:
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Options E|
Categary:

Load & Save Pazsword: i

Uzer Information

Editar |
Desktop Cancel

Colorz

Directories |
Log
Build

R Wirite Protection Pazzword:
F [= Esbn] Ij =

Source download |
Symbol configuration

D atabaze-connection

Macros

TwinCAT |

Options dialog box of the category Passwords

To protect your files from unauthorized access TwinCAT PLC Control offers the option of using a password
to protect against your files being opened or changed.

Enter the desired password in the field Password. For each typed character an asterisk (*) appears in the
field. You must repeat the same word in the field Confirm Password. Close the dialog box with OK. If you
get the message:"The password does not agree with the confirmation”, then you made a typing error during
one of the two entries. In this case repeat both entries until the dialog box closes without a message. If you
now save the file and then reopen it, then you get a dialog box in which you are requested to enter the
password. The project can then only be opened if you enter the correct password. Otherwise TwinCAT PLC
Control reports: "The password is not correct."

Along with the opening of the file, you can also use a password to protect against the file being changed. For
this you must enter a password in the field Write Protection Password and confirm this entry in the field
underneath. A write-protected project can be opened without a password. For this simply press the button
Cancel, if TwinCAT PLC Control tells you to enter the write-protection password when opening a file. Now
you can compile the project, load it into the PLC, simulate, etc., but you cannot change it.

Of course it is important that you memorize both passwords. The passwords are saved with the project. In
order to create differentiated access rights you can define user groups ("Project” "Object access rights" and
"Passwords for user groups").

Source download

If you choose this category, then you get the following dialog box:
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Options E|

Categary:

Uzer Information

Editor " Implicit at load C |
Desktop s

Colors " Motice at laad
Ecllrgctone& " Implicit on create boot project
Build v Oply on demand

Fazswords

Source download
Symbol configuration Estent

D atabase-connection " Source code only
Macros
TwinCAT % Al files

" Source code only (excluded compile infa)

You can choose to which Timing and what Extent the project is loaded into the controller system.

Extent:
» The option Source code only exclusively involves just the project file (extension .pro).

» The option All files also includes files such as the associated library files, visualization bitmaps,
configuration files, etc.

» The option Source code only (excluded compile info) involves like above the pure Source code, but
without Compile info. Thus this function is a pure source filling. An Online change after the source
upload from the PLC is not possible.

This option is interesting for the BX platform, because of the less data range.

Timing:

Using the option Implicit at load allows the selected file range to be automatically loaded into the controller
system on the command ‘Online’ ‘Download'.

Using the option Notice at load offers a dialog, when the command ‘Online’ ‘Download' is given, with the
question "Do you want to write the source code into the controller system?”. Pressing ‘Yes’ will automatically
load the selected range of files into the controller system, or you can alternatively finish with ‘No’.

Using the option Implicit on create boot project allows the selected file range to be automatically loaded
into the controller system on the command 'Online' '‘Create boot project'.

When using the option Only on demand the selected range of files must be expressly loaded into the
controller system by giving the command ‘Online‘ ‘Sourcecode download'.

The project which is stored in the controller system can be retrieved by using ‘File‘ ‘Open’ with Open project
from PLC. The files will be unpacked in the process. See Chapter 'File' 'Open' for details!

Symbol configuration

This form of symbol management exists only because of compatibility reasons und should only be used for
the TwinCAT OPC Server. For all other cases exists a (at each compile) new created XML file with the name
<projectname>.tpy
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Options

Categary:

Load & Save
Uzer Information
E ditor

Desktop ™ Dwmp #ML symbal table
Colorz

Directories

Log

Build

FPazswords Configure symbol file ..
Source download
Symbol configuration
D atabaze-connection
Macros

TwinCAT

[ Dump symbal entries

x]

Cancel

The dialog presented here is used for configuring the symbol file. This will be created as a text file <project

name>.sym resp. a binary file <project name>.sdb in the project directory.

If the option Dump symbol entries is selected, then symbol entries for the project variables will be

automatically created in a symbol file the file at each compilation of the project.

If additionally the option Dump XML symbol table is activated, then also an XML file containing the symbol
information will be created in the project directory. It will be named <project name>.SYM_XML.

If you chose Configure symbol file, the following dialog opens:
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Cancel

I Globale Y arablenli

[v Export waniables of object

[ Export data entries

[v Export structure components
[v Expart aray entries

v write access

Use the tree-structured selection editor to mark the variables which should be entered in the symbol file. For
this purpose you can select a POUs entry (e.g. Global Variables) which automatically will mark all variables
belonging to this POU, or you can select single variables which you find listed for each POU in the tree. Then
set the desired options in the lower part of the dialog box by clicking the mouse on the corresponding small
boxes. Activated options are checked. The following options can be set:

Export variables of object: The variables of the selected object are exported in the symbol file.

The following options can take effect only if the Export variables of object option is activated:

Export data entries: Entries for access to the global variables are created for object's structures and arrays.
Export structure components: An individual entry is created for each variable component of object's
structures.

Export array entries: An individual entry is created for each variable component of object's arrays.

Write Access: Object's variables may be changed by the OPC server.

Once the option settings for the currently selected POU are complete, other POUs can be also be selected
and can be given an option configuration. This can be carried out for any desired number of POU selections,
one after the other. When the dialog box is closed by selecting OK, all configurations carried out since the
dialog box was opened are applied.

Database Connection

This dialog is used to define whether the project should be managed in a project data base and to configure
the ENI interface correspondingly.
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Options E|
Categary:

Load & Save ok,
Uzer Information

v LUse source control [EMI)

E ditor
Desktop Cancel

Colorz Automatically place new objects in the following project data baze:
Directories !

Lag " Praoject

Build

" Shared Objects

i+ Local

FPazswords
Source download
Syrnbol configuration

D atabaze-connection
M acroz
TwinCAT

[ Aszk faor type of new objects

configure EMI .

Use source control (ENI): Activate this option, if you want to access a project data base via the ENI Server
in order to administer all or a selection of POUs of the project in this data base.

Preconditions: ENI Server and data base must be installed and you must be registered as an user in the
database.

If the option is activated, then the data base functions (Check in, Get last version etc.) will be available for
handling the project POUs. Then some of the data base functions will run automatically like defined in the
options dialogs, and in the menu 'Project' 'Data Base Link' you will find the commands for calling the
functions explicitly. Besides that a tab 'Data base-connection' will be added in the dialog Properties, where
you can assign a POU to a particular data base category.

Connect new Objects with the following data base:

Here you set a default: If a new object is inserted in the project ('Project' 'Object' 'Add'), then it will
automatically get assigned to that object category which is defined here. This assignment will be displayed in
the object properties dialog ('Project' 'Object' 'Properties') and can be modified there later. The possible
assignments:

Project: The POU will be stored in that data base folder which is defined in the dialog ENI configuration/
Project objects in the field 'Project name'.

Shared Objects: The POU will be stored in that data base folder which is defined in the dialog ENI
configuration/Shared objects in the field 'Project name'.

Local: The POU will not be managed in a ENI data base, but only will be stored locally in the project.
Besides 'Project objects' and 'Shared objects' there is a third data base category 'Compile files' for such
objects which are not created until the project has been compiled. Therefore this category is not relevant for
the current settings.

Ask for type of new objects: If this option is activated, then whenever a new object is added to the project,
the dialog 'Object' 'Properties' will open, where you can choose to which of the three object categories
mentioned above the POU should be assigned. By doing so the standard setting can be overwritten.

configure ENI: This button opens the first of three ENI configuration dialogs:

Each object of a project, which is determined to get managed in the ENI data base, can be assigned to one
of the following data base categories: 'Project objects', 'Shared objects' or 'Compile files'. For each of these
categories a separate dialog is available to define in which data base folder it should be stored and which
presettings should be effective for certain data base functions:

58 Version: 1.2 TX1200



BECKHOFF Individual Components

Project objects ['5—(|

EMI-Connection
TCPAP-address; lozalhost]
Part; |EI:|

Project narne; | J

[ Read only access

et latest Werzion

[v &t Project Open v with Qluery
[ Immediately after Changes in EMI [

[ Befare every Compile [

Check out

[v [mrnediately at start of editing [ with Qlueny
Check in

[ At Project Save [+

[ After successfull compile [~

| MHest | Cancel

Dialog ENI configuration / Project objects
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EMI-Connection

TCP/AP-address; lozalhost]

Part: |EI:|

Project name: |

[ Read only access

Get latest Wersion

[v &t Project Open

[ Immediately after Changes in EMI
[ Befare every Compile

Check out
[v [mrnediately at start of editing

Check in
[ At Project Save

[ After successfull compile

v with Query
=
-

[ with Qlueny

1

< Back | MHest |

Cancel

Dialog ENI configuration / Shared objects
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Compile files §|

EMI-Connection

TCP/AP-address; lozalhosy
Part; |EI:|

Project narne; | J

[ Create ASCll-zymbal infarmation [.zym)
[ Create binary symbol infarmation [.zdb)

[ Create boat project

< Back | Finizh | Cancel

Dialog ENI configuration / Compile files
Each object will be stored also locally (with project) in any case.

The dialog will open one after the other if you are doing a primary configuration. In this case a Wizard
(Button Next) will guide you and the settings entered in the first dialog will be automatically copied to the
other ones, so that you just have to modify them if you need different parameter values.

If you want to modify an existing configuration, then the three dialogs are combined in one window (three
tabs).

If you have not yet logged in successfully to the data base before, then the Login dialog will be opened
automatically.

Options for project objects and shared objects regarding the project data base

These dialogs are part of the configuration of the project data base options ('Project' 'Options' 'Project source
control'). Here you define the access parameters for the data base categories 'Project objects' und 'Shared
objects'. All dialogs contain the same input items.

ENI-Connection
TCP/IP-Address: Address of the computer where the ENI-Server is running
Port: Default: 80; must be the same as set in the configuration parameters of the ENI Server

Project name: Name of the data base folder where the objects of this category should be stored. Press
button ... to open a folder tree of the already existing data base projects. If the desired folder already exists,
you can select it in this tree and its name will be entered in the 'Project name' edit field. If you had not logged
in to the ENI Server until you try to open the folder tree by button ..., then you will first get the Login dialog
where you must enter 'User name' and 'Password' as defined in your ENI user account to get access to the
three data base categories.
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Read only If this option is activated, then only read access is possible to the above defined data base folder.
Options for project objects, shared objects:
Get latest Version:

The data base function 'Get latest Version' (Menu 'Project' 'Data Base Link') copies the latest version of
POUs from the above defined data base folder to the currently opened project, whereby the local version of
objects will be overwritten. This will be done automatically for all objects, for which the version found in the
data base differs from that in the project, as soon as one of the set timing conditions will meet. Activate the
desired time options by setting a check mark:

At Project Open: As soon as the project is opened in TwinCAT PLC Control.

Immediately after Changes in ENI: As soon as a newer version of the POU is checked in to the data base
(e.g. by another user); then the POU will be updated in the current project immediately and an appropriate
message will pop up.

Before any Compile: Before any compile process in TwinCAT PLC Control.
Check out:

The data base function 'Check out' means that the POU will be marked as 'in the works' and will be locked
for other users until it will be de-blocked again by a 'Check in' or 'Undo check out' command.

If the option Immediately at start of editing is activated, then an object will be checked out automatically as
soon as you start to edit it. If the object is currently already checked out by another user (indicated by a red
cross before the object name in the TwinCAT PLC Control. object organizer), then a message will pop up.

Check in:

The data base function 'Check in' means, that a new version of the object will be created in the data base.
The older versions will be kept anyway.
You can activate one or both of the following options to define the time of automatic Checking in:

At Project Save: as soon as the project is saved
After successfull compile: as soon as the project has been compiled without errors

For each of the options 'Get last version', 'Check out' and 'Check in' additionally the option with Query can
be activated. In this case, before the corresponding action is carried out, a dialog opens where you still can
decide to cancel the action or otherwise confirm it.

Only for dialog compile file:

Create ASCIl-symbol information If this option is activated, then whenever a symbol file *.sym (text

(-sym) format) resp. *.sdb (binary format) will be created, this file will be

Create Binary-symbol information written to the data base automatically. The entries in the symbol file

(.sdb) are created like defined in the Project options category 'Symbol
configuration'.

Create boot project If this option is activated, then whenever a boot project will be

created, this file will be written to the data base automatically .

Cancel will close the dialog without saving the done modifications in the currently opened dialog (the
settings made in the previous dialogs will be kept anyway). You return to the main dialog 'Options' 'Project
source control'.

Macros

If you choose this category, then you get the following dialog box:
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Options

Categary:

bzaeﬁifi;an::ﬁm Mame: M acro; b acrolibrany: Ll
Editor |e>:port | ‘ Include... | Create... ‘
Desktop
Colors Macro lish: Menu:
Directories

Log

Build

FPazswords

Source download
Symbol configuration
[ atabaze-connection

Cancel

ddil.

Help

|&e:-:pu:urt

Commands:

TwinCAT

In this dialog, macros can be defined using the commands of the batch mechanism, which can then be
called up in the 'Edit' 'Macros' menu.
Perform the following steps to define a new macro:

1. In the input field Name, you enter a name for the macro to be created. After the New button is pressed,
this name is transferred into the Macrolist field and marked as selected there. The macro list is represented
in a tree structure. The locally defined macros are positioned one below the other. If macro libraries (see
below) are integrated, then the library names will be listed and by a mouse-click on the plus- resp. minus-
signs in front of those entries you can open or close a list of the library elements.

2. The Menu field is used to define the menu entry with which the macro will appear in the 'Edit' 'Macros'
menu. In order to be able to use a single letter as a short-cut, the letter must be preceded by the symbol '&'.
Example: the name "Ma&cro 1" generates the menu entry "Macro 1". Example: the name "Ma&cro 1" will
create a menu item "Macro 1".

3.In the editor field Commands you define and/or edit the commands that are to constitute the newly created
or selected macro. All the commands of the batch mechanism [P _335] and all keywords which are valid for
those are allowed. You can obtain a list by pressing the Help button. A new command line is started by
pressing <CtrI><Enter>. The context menu with the common text editor functions is obtained by pressing the
right mouse button. Command components that belong together can be grouped using quotation marks.

4. If you want to create further macros, perform steps 1-3 again, before you close the dialog by pressing the
OK-button.

If you want to delete a macro, select it in the macro list and press button <Del>.

If you want to rename a macro, select it in the macro list, insert a new name in the edit field 'Name' and then
press button Rename.

To edit an existing macro, select it in the macro list and edit the fields 'Menu' and/or 'Commands'. The
modifications will be saved when pressing the OK-button.

As soon as the dialog is closed by pressing the OK-button the actual description of all macros will be saved
in the project.

The macro menu entries in the 'Edit' 'Macros' menu are displayed in the order in which they were defined.
The macros are not tested until a menu selection is made.

Macro libraries
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Macros can be saved in external macro libraries. These libraries can be included in other projects.
- Creating a macro library containing the macros of the currently opened project:

Press button Create. You get the dialog 'Merge project’, where all available macros are listed. Select the
desired entries and confirm with OK. The selection dialog will close and dialog 'Save Macrolibrary' will
open. Insert here a name and path for the new library and press button Save. The library will be created
named as <library name>.mac and the dialog will be closed.

- Including a macro library <library name>.mac in the currently opened project:

Press button Include. The dialog 'Open Macrolibrary' will open, which shows files with extension *.mac.
Select the desired library and press button Open. The dialog will be closed and the library will be added to
the tree of the Macrolist.

@® The macros of a project also can be exported (‘Project' 'Export’).

1

TwinCAT

If you choose this category, then you get the following dialog box:

Optionen

Kategorie;
Laden & Speichern

Benutzernformation Input: 16 kBytes [v Create Debug Code

.Ercllalteui{sbereich Dutput: 15 kEytes v Enable breakpaints Abbrechen
Sz[rzzirl]:hnisse Memony:  [32 kButes [ Enable Inline Shing functions

Logbuch :

bersetzungsoptionsn Rietair: 132 kBytes Svmbol download

k. t - g

SEE?cb;Ddrnfvnload Data: 1024 kBytes 2 Dyn?am|u: T

Syrnbilkonfiguration " Static Sumbals

Frojektdatenbank,

b akrog

TwinCAT gotel. B W
aeal | =

[ Enable CE Target Yisualization [iz not free of charge)
™ Download Symbal description

[ Initialization of Y&F_CONFIG Inputs

[ Remind to update boot project on change

[ Enable Web Visualization [iz not free of charge)

Options dialog box of the category TwinCAT

This menu can be used to set the size of the addressable memory for all input, output and flag variables. Any
non-allocated variables are located outside this memory area. The checkbox on the right can be used to
decide whether to allow break points or not. If variables from the PLC are to be read by name by a
visualization system, all required variable names must be known in the runtime system of the PLC.

Enable Inline String functions:

String functions are not "thread safe": When using tasks, string functions may only be used in a single task. If
the same function is used in different tasks, there is a danger of overwriting.

By selecting this functionality the behaviour is changed and the compiler dissolves these string functions
directly in the PLC code.
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Symbol download:

The use of dynamic symbols is generally recommended. With this type of symbol management, a request for
a certain symbol causes the symbol to be assembled dynamically in the runtime system. The advantages
are reduced memory requirement compared with static symbol management and shorter compile and
download times. The number of handles is limited to 8192. Handles that are not required have to be released
again.

If static symbol management is to be used for compatibility reasons, the amount of the variables stored in the
runtime system of the PLC can be specified in this menu. Local and global management of variable names
can be specified in the rows of a matrix. "Main" only generates structure or field names. "Sub" also generates
the variable names for all structure or field components.

Sample:
abc : ARRAY[1..2] OF BOOL,;

If you select only Main you get symbols only for 'abc'. If you select Sub you get also symbols for the
components 'abc[1]' and 'abc[2]".

Enable CE Target Visualization:
If this option is selected, the Target-Visualization is active. The library SysLibTargetVisu.lib is included
automatically in the library management.

Download symbol description:

If this option is selected, the symbol description is downloaded to the target system. The .tpy file describes
the PLC project and is e.g. the input of TWinCAT System Manager or TwinCAT OPC. The file is stored in the
boot directory and is named accordingly to the run time system CurrentPIc_1.tpy ... CurrentPlc_4.tpy.

Initialization of VAR_CONFIG inputs:
If this option is active, the input variables VAR_CONFIG are initialised with their initialization values. If the
variables VAR_CONFIG are not linked, it is shown via the PLC diagnosis blocks.

@ The init value remains exist also if the VAR_CONFIG variables are not linked.

Remind to update boot project on change:
If this option is activated, you are asked at every download of your PLC project, whether a new boot project
shall be produced directly.

Enable Web Visualization:
If this option is selected, the Web-Visualization is active.

Controller Settings
This category will only appear if the runtime system is a bus controller (BCxxxx BXxxxx).

If you choose this category, then you get the following dialog box:
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Options I§|

LCategary:
ll:l?s:llifi;ar:aetion RiM Size (KB} B2 Defaul: |BC3100 |

Editar
Desktop I Large Model Cancel

Calors
E"ECtD"ES ¥ Byte aligned addresses
0q
Build ;
Paszwords Mawimal Hurber of PO s 1255
Symbol configuration
D atabasze-connection Code [KE] Data [kB]
Macros e
Controller Settings 5
Controller Advanced @
Frogram memary Diata memory

The settings for the program memory and the data memory are adjustable here:

+ The data memory can be increased by pushing the slider to the left. The adjusted data memory is
shown in the right data field.

* The program memory can be increased by pushing the slider to the right. The adjusted program
memory is shown in the left data field

 ltis possible to increase the program or the data memory generally, by activating the option "Large
Model"

4.3 Managing Projects

The commands which refer to entire project are found under the menu items "File" and "Project". Some of
the commands under "Project" deal with objects and are therefore described in the chapter Objects [P 87].

Entries under the menu point File:

‘File’ ‘New'

With this command you create an empty project with the name "Untitled". This name must be changed when
saving

‘File' ‘New from pattern’

With this command you open any project that shuold be used as "pattern”. A dialoge appears for selecting a
project file, that can be openend with the name " Untitled".

‘File' 'Open’

With this command you open an already existing project. If a project has already been opened and changed,
then TwinCAT PLC Control asks whether this project should be saved or not.

The dialog box for opening a file appears, and a project file with the extension "*.pro" or a library file with the
extension "*.lib" must be chosen. This file must already exist. It is not possible to create a project with the
command "Open".
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To upload a project file from the PLC, press PLC at Open project from PLC. You will obtain, as next, the
dialog Communication parameters (see menu ‘Online‘ ‘Communication parameters’) for setting the
transmission parameters when no connection exists yet to the PLC. Once an on-line connection has been
created, the system checks whether the same named project files already exist in the directory on your
computer hard disc. When this is the case you receive the dialogue Load the project from the controller
where you can decide whether the local files should be replaced by those being used by the controller. (This
sequence is the reverse of the sequence of 'Online' 'Load source code', with which the project source file is
stored in the controller. Do not confuse with 'Create Boot project'!)

@ Note that after uploading a project, it is still without a name. You must save it under a new name.

If no project was loaded on the controller yet, you will receive a corresponding error message.

open T g |
Laook ir: I'a FirstSteps j gl

Machine

M azchine
Paintstation
Paintztation_FED

File name:

Open I
Files of twpes | TwinCAT PLE Cantral Project [ pra) j Cancel |

Open project from PLC PLLC ...

Cpen project from Source code manager EMI ...

Standard dialog for opening a file in TwinCAT PLC Control

The option Open project from Source code manager is used to open a project that is managed in an ENI
project database. The requirement is that you have access to an ENI server that serves the database. Click
the ENI... button to get the 'Project Objects' dialog for establishing the connection to the server.

Enter the appropriate access data here (TCP/IP address, port, user name, password, read only access) and
the directory of the database (project name) from which the objects are to be retrieved from the database
and confirm with Next. Then the dialog closes and the corresponding one for the category 'Shared objects'
opens. Enter your access data here as well. Finish closes this dialog and automatically retrieves and opens
the objects of the set directories. Now you can make the desired settings in the project options, which should
apply to the further editing of the project. If you want to continue managing the project in the database,
parameterize accordingly in the dialogs of the Project database category.

In the File menu, below the 'Exit' menu item, the last opened projects are listed. When you select one of
them, this project will be opened.

If passwords or user groups have been defined for the project, a dialog for entering the password appears.

'File' "Close’

With this command you close the currently-open project. If the project has been changed, then TwinCAT
PLC Control asks if these changes are to be saved or not. If the project to be saved carries the name
"Untitled", then a name must be given to it (see "File" "Save as").
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'File' 'Save' Shortcut: <Ctrl>+<S>

With this command you save any changes in the project. If the project to be saved is called "Untitled", then
you must give it a name (see "File" "Save as").

'File' ‘'Save as'

With this command the current project can be saved in another file or as a library. This does not change the
original project file. After the command has been chosen the Save dialog box appears. Choose either an
existing File name or enter a new file name and choose the desired file type.

Save Az |

Save in: I 9 Projects

a Lzstest. pro

LzstestZ pro
Marual pro
Test.pro

File: name: I Save I
Save a5 lype: | TwinCAT PLE Control Projekt [+ pro) =] Cancel |

Dialog box for Save as

You can also save the current project as a library in order to use it in other projects. Choose the file type
Internal library (*.lib) if you have programmed your POUs in TwinCAT PLC Control.

Choose the file type External library (*.lib) if you want to integrate the POUs which have been implemented
in other languages (e.g. C). This means that another file is also saved which receives the file name of the
library, but with the extension "*.h". This file is constructed as a C header file with the declarations of all
POUs, data types, and global variables. Then click OK.

The current project is saved in the indicated file. If the new file name already exists, then you are asked if
you want to overwrite this file.

When 'saving as a library', the entire project is compiled. If an error occurs thereby, then you are told that a
correct project is necessary in order to create a library. The project is then not saved as a library.

'File' ‘Save/Mail Archive'

This command is used to set up and create a project archive file. All files which are referenced by and used
with a TwinCAT PLC project can be packed in a compressed zip file. The zip file can be stored or can be
directly sent in an email. This is useful if you want to give forward a set of all project relevant files. When the
command is executed, the dialog box 'Save Archive' opens:
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Save Archive |

— Inzlude the fallowing infarmation inta the archive:

¥ Project file

¥ PReferenced Libraries Details...
¥ Compile Information Details...
[ INI File

I LogFile

[¥ Bitmap Files Dretails...

¥ Eegisty E ez

I Symboi Files Details..
[ Configuration Files Detailz...
[T Target Files Details...
[ Local Gateway Details...

Other Files... | Comment. .. |

Save... I b ail... | Cancel |

Here you can define which file categories should be added to the archive zip file: Select or deselect a
category by activating/deactivating the corresponding checkbox. Do this by a single mouseclick in the
checkbox or by a doubleclick on the category name. If a category is marked with an arrow, all files of this
category will be added to the zip file, if it is marked without an arrow, none of the files will be added. To
select single files of a category press the corresponding button Details.

Details: Referenced Libranes | x| |

Inzhide the following entries into the archive:

D:ATWINCATAPLENLIBMNStandard. lib
DATWINCATAWPLEWLIBAStandard. obj

Select Al | Select None |

| k. I Cancel |

The dialog 'Details' will open with a list of available files. In this dialog select/deselect the desired files: Use
the button Select All or Select None to affect the complete list. A single file can be selected/deselected by a
mouseclick in the checkbox, also by a doubleclick on the list entry or by pressing the spacebar when the list
entry is marked. Close the Details dialog with Save to store the new settings.

In the main dialog Save Archive the checkbox of categories, for which not all files are selected, will appear
with a grey background color.

The following file categories are available, the right column of the table shows which files can be added to
the zip file:
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Category Associated Files

Project File <projectname>.pro ( the TwinCAT PLC Control
project file)

Referenced Libraries * lib, *.0obj, *.hex (libraries and if available the
corresponding object and hex-files)

Compile Information *.ci (compile information), *.ri (download/reference

information) <temp>.* (temporary compile and
download files) also for simulation

Log *.log (project log file)

INI File TwinCAT PLC Ctrl.ini

Registry Entries

Symbol Files *.sdb, *.sym (symbol information created from the
project)

Bitmap Files *.bmp (bitmaps for project POUs and visualizations)

To add any other files to the zip, press the button Other Files. The dialog 'Other files' will open where you
can set up a list of desired files.

Other files |

Include the following uzer defined files into the archive:

DA TwinCAT Sbitmapshonl_schr fore dialog.bmp

Bemove |

k. Cancel |

Press the button Add to open the standard dialog for opening a file, where you can browse for a file. Choose
one and confirm with Open. The file will be added to the list in the 'Other files' dialog. Repeat this for each
file you want to add. To delete entries from the list, press the button Remove. When the list of selected files
is ok, close the dialog with OK.

To add a Readme file to the archive zip, press the button Comment. A text editor will open, where you can
enter any text. If you close the dialog with OK, during creation of the zip file a readme.txt file will be added.

Additionally to the entered comments it will contain information about the build date.
Generate zip archive:

If all desired selections have been made, in the main dialog press

+ Save... to create and save the archive zip file: The standard dialog for saving a file will open and you
can enter the path, where the zip should be stored. The zip file per default is named
<projectname>.zip. Confirm with Save to start building it. During creation the current progress status is
displayed and the subsequent steps are listed in the message window.

* Mail... to create a temporary archive zip and to automatically generate an empty email which contains
the zip as an attachment. This feature only works if the MAPI (Messaging Application Programming
Interface) has been installed correctly on the system, otherwise an error message is generated. During
setup of the email the progressing status is displayed and the steps of the action are listed in the
message window. The temporary zip file will be removed automatically after the action has been
finished.

» Cancel to cancel the action; no zip file will be generated.
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'File’ 'Print' Shortcut: <Ctrl>+<P>

With this command the content of the active window is printed. After the command has been chosen, then
the Print dialog box appears. Choose the desired option or configure the printer and then click OK. The
active window is printed. Color output is available from all editors.

Print Setup H

— Printer
Fropertiesz |

I ame; WMMNT2HP 4 Grund

Statusz: Ready
Type: HP Lazerlet 4 Plus
Where:  HP4DBEET

Comment;

— Paper Orientatiamn
Size: I.-’-‘-.d j . ' Paortrait
Source: I.-’-‘-.ut:::matis::h auzwahlen j " | andscape

M etwark... | ] I Cancel

Dialog box for printing

You can determine the number of the copies and print the version to a file. With the button Properties you
open the dialog box to set up the printer. You can determine the layout of your printout with the command
"File" "Document settings". During printing the dialog box shows you the number of pages already printed.
When you close this dialog box, then the printing stops after the next page. In order to document your entire
project, use the command "Project” "Document”. If you want to create a document frame for your project,
then open a global variables list and use the command "Extras" "Make Docuframe file".

If the focus is in the message window, then all contents are printed out, represented line by line, as in the
window displayed.

Possible Contents:
* build output
« cross reference list
» search result
* comparison result
» batch protocol

'File’ 'Printer setup’

With this command you can determine the layout of the printed pages. The following dialog box is now
opened:
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Documentation Setup |

— Frame

File: |EAT winCATPlcAD efault.dir Browse... |

Edit... | Flaceholders: {Page! {FileMame} {Date}
{POUMarme} {Content}

[T Mew page for each object [T Hew page for each subohie

Frinter Setup | LCancel

Page Layout Dialog Box

In the field File you can enter the name of the file with the extension ".dfr" in which the page layout should be
saved. The default destination for the settings is the file DEFAULT.DFR.

If you would like to change an existing layout, then browse through the directory tree to find the desired file
with the button Browse.

You can also choose whether to begin a new page for each object and for each subobject.

Use the Printer Setup button to open the printer configuration. If you click on the Edit button, then the frame
for setting up the page layout appears. Here you can determine the page numbers, date, filename and POU
name, and also place graphics on the page and the text area in which the documentation should be printed.

o | BECKHOFF 3
{FileName}
{Content}
{Date} {Page}
1 Ll

Window for pasting the placeholders on the page layout

With the menu item "Insert" "Placeholder" and subsequent selection among the five placeholders (Page,
POU name, File name, Date, and Content), insert into the layout a so-called placeholder by dragging a
rectangle on the layout while pressing the left mouse button. In the printout they are replaced as follows:
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Command Placeholder Description

Page {Page} Here the current page number
appears in the printout.

POU name {POUName} Here the current name of the POU
appears.

File name {FileName} Here the name of the project
appears.

Date {Date} Here the current date appears.

Contents {Content} Here the contents of the POU
appears.

In addition, with "Insert" "Bitmap" you can insert a bitmap graphic (e.g. a company logo) in the page. After
selecting the graphic, a rectangle should also be drawn here on the layout using the mouse. If the template
was changed, then TwinCAT PLC Control asks when the window is closed if these changes should be saved
or not.

'File' "Exit’ Shortcut: <Alt>+<F4>

With this command you exit from TwinCAT PLC Control. If a project is opened, then it is closed as described
in "File" "Save".

Possible Actions with Projects:
'Project’ 'Build’ <Ctrl>+<F8>

The project is compiled using 'Project’ 'Build'. The compilation process is basically incremental, that is only
changed POUs are recompiled. A non-incremental compilation can also be obtained if the command
'Project’ 'Clear all' is first executed.

For target systems that support Online Change, all POUs that will be loaded into the controller on the next
download are marked with a blue arrow in the Object Organizer after compilation.

The compilation process that is carried out with 'Project’ '‘Build’ occurs automatically if the controller is
logged-in via 'Online’ 'Log-in’'.

During compilation a message window is opened which shows the progress of the compilation process and
any errors and warnings which may occur during compilation. Errors and warnings are marked with numbers.
Using F1 you get more information about the currently selected error. A list of all error messages [P 224] is to
be found in the appendix.

arnung 1750; Diese Expression enthalt keine Zuweisung. Es wird kein Code generiert. -
Implementation des Bausteins 'Th'

ion des Bausteins 'FLC_PRG

Fehle PLC_PRG (1) - Ez wvird ein &usdruck ervwartet
Fehler 38239: PLC_PRG (1) - Es wird ein Ausdruck erswartet
Codegraize: 0 Bytes, Daten; 16406 Bytes

Hardware-Honfiguration
2 Fehler, 20Warnunglen) _Ij
1| | 3

If the option Save before compilation is selected in the options dialog of the Load & Save category, the
project is stored before compilation.

@® The cross-references are created during compilation and are stored in the build information. In or-
der to apply the commands Browse Call Tree, Show Cross Reference and the commands Un-

1 used variables, Concurrent access and Multiple write access on output of the 'Project’
'Check' menu, the project must be rebuilt after a change.

'Project’ 'Rebuild all'

With 'Project’ 'Rebuild all' unlike incremental compilation (‘Project’ 'Build") the project is completely
recompiled. However, the download information will not be discarded, as is the case with the 'Clean all'
command.
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'Project’ 'Clean AlI'

This command deletes the information of the last download and the last compilation process.
After selecting the command, a dialog box appears indicating that login is no longer possible without a new
download. Here the command can be canceled or confirmed.

@ After'Clean all' a login on the PLC project is only possible if the *.ri file with the project information
from the last download was first explicitly saved outside the project directory (see 'Load Download-
1 Information') and can now be reloaded prior to logging-in.

Project' 'Load Download- Information’

With this command the Download-Information belonging to the project can get reloaded, if it was saved to a
directory different from that where the project is. After choosing the command the standard dialogue 'File
Open' opens.

The Download-Information is saved automatically at each download to a file, which is named <project
name><target identifier>.ri and which is put to the project directory. This file is loaded, when the project is
opened and at login it is used to check whether the PLC project is fitting to the currently opened TwinCAT
PLC Control project (Id-check). Furthermore it is used to check, in which POUs the code has been changed.
In systems which support the online change functionality, then only these POUs will be loaded to the PLC
during online change procedure. But: If the *.ri-file in the project directory gets deleted by the command
'Project’ 'Clean all', you only can reload the Download-Information, if you had stored the *.ri-file in another
directory too.

‘Project’ 'Translate into another language’

This menu item is used for translating the current project file into another language. This is carried out by
reading in a translation file that was generated from the project and externally enhanced in the desired
national language with the help of a text editor.

Two menu sub-items are present:

» Create translation file
+ Translate project

Create translation file

This command in the 'Project’ " menu leads to the 'Create translation file' dialog:

Create translation file |

Tranzlation file: ID"'.TWIHE.&.T YPichMazchine. tt Search... |

— Information to include — Target languages

v Mames E nalizh
V¥ ldertifiers
¥ Stings

¥ Comments

Exciude... |

Poszition information;

A [ agd.. |

¥ Owenwrite exizting

k. I Cancel |
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In the Translation file field, enter a path that shows where the file is to be stored. The default file extension
is *.tlt; this is a text file. Also possible is the using of the extension *.txt. This is recommendable if the file
should be used with EXCEL or WORD.

If there already exists a translation file which you want to process, give the path of this file or use the Search
button to reach the standard Windows file selection dialog.

The following information from the project can optionally be passed to the translation file that is being
modified or created, so that they will be available for translation: Names (names, e.g. the title 'POUSs' in
Object Organizer), ldentifiers, Strings, Comments. In addition, Position information for these project
elements can be transferred.

If the corresponding options are checked, the information from the current project will be exported as
language symbols into a newly created translation file or added to an already existing one. If the respective
option is not selected, information belonging to the pertinent category, regardless of which project it came
from, will be deleted from the translation file.

Position information: It describes with the specifications file path, POU and line the position of the
language symbol, made available for translation. Three options are available for selection:

* None: No project information is generated
 First occurrence: The position on which the element first appears is added to the translation file.
 All: All positions on which the corresponding element appears are specified.

If a translation file created earlier is to be edited which already contains more position information than that

currently selected, it will be correspondingly truncated or deleted, regardless of which project it was
generated from.

@® A maximum of 64 position specifications will be generated per element (language symbol), even if
1 the user has selected “All” under “Position Information” in the ,Create Translation File' dialog.

Overwrite existing: Existing position information in the translation file, that is currently being processed, will
be overwritten, regardless of which project generated it.

Target languages: This list contains identifiers for all languages which are contained in the translation file,
as well as those to be added upon completion of the 'Create translation file' dialog.
The Exclude button opens the 'Exclude libraries' dialog.

Exclude libraries Ed |

|dentifiers from excluded libranes will not be included inta the translation file.

Inchided libraries: Exchuded libraries:

Add »x |
< Hemove |

] I Cancel |

Here, libraries included to the project can be selected, whose identifier information is not to be transferred to
the translation file. To accomplish this, the corresponding entry in the table Included libraries on the left is
selected with the mouse and placed in the Excluded libraries table to the right using the Add button.
Likewise, entries already placed there can be removed using the Remove button. OK confirms the setting
and closes the dialog.

The Add button opens the dialog 'Add Target Language":
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Add Target Language |

[nput the name af the new target language here:
IancH

k. I Cance

A language identifier must be entered into the editor field; it may not have a space at either the beginning or
the end.

OK closes the 'Add Target Language' dialog and the new target language appears in the target language
list.

The Remove button removes a selected entry from the list.

You may also confirm the “Create translation file” dialog via OK, in order to generate a translation file.

If a translation file of the same name already exists you will get the following confirmation message to be
answered Yes or No:

" The specified translation file already exists. It will now be altered and a backup copy of the existing file will
be created. Do you want to continue?"

No returns you without action to the 'Create translation file' dialog.

If Yes is selected, a copy of the existing translation file with the filename “Backup_of_<translation file>.xIt”
will be created in the same directory and the corresponding translation file will be modified in accordance
with the options that have been entered.

The following takes place when a translation file is generated:

» For each new target language, a placeholder ("##TODQ”) is generated for each language symbol to be
displayed.

« If an existing translation file is processed, file entries of languages that appear in the translation file, but
not in the target language list, are deleted, regardless of the project from which they were generated.

Editing of the translation file

The translation file must be opened and saved as a text file. The signs ## mark keywords. The #TODO-
placeholders in the file can be replaced by the valid translation. For each language symbol a paragraph is
generated which starts with a ##NAME_ITEM and ends with a ##END_NAME_ITEM. (For comments
correspondingly #COMMENT_ITEM etc.).

See in the following an example of a translation file paragraph which handles the name of one of the POUs
of the project. ST_Visu. The target languages shall be English(USA) and French. In this example the position
information of the project element which should be translated has been added:

before translation:

##NAME_ITEM
[D:\projects\Bspdt 22.pro::ST Visualisierung::0]
ST Visualisierung

##English :: ##TODO

##French :: ##TODO

##END NAME ITEM

after translation:

##NAME ITEM
[D:\projects\Bspdt 22.pro::ST Visualisierung::0]
ST Visualisierung

##English :: ST Visualization
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##French :: ST Visu

##END NAME ITEM

Please check that the translated Identifier and Names remain valid concerning the standard and that strings
and comments are in correct brackets.

@ The following parts of a translation file should not be modified without detailed knowledge: Lan-
1 guage block, Flag block, Position information, Original texts.

Translate Project (into another Language)

This command in the 'Project’ 'Translate into Another Language' menu opens the 'Translate Project into
Another Language' dialog.

Translate project into another language |
Tratzlation file: ID:"\TwinE.-'-‘-.T'\F'Ic'\M azchine.Ht Search... |
Target language: =

| k. I Cancel |

The current project can be translated into another language if an appropriate translation file is used.

@ [fyouwant to save the version of the project in the language in which it was originally created, save
1 a copy of the project prior to translation under a different name. The translation process cannot be
undone.

In the field Translation file ,provide the path to the translation file to be used. By pressing Search you may
access the standard Windows file selection dialog.

The field Target language contains a list of the language identifiers entered in the translation file, from which
you can select the desired target language.

OK starts the translation of the current project into the chosen target language with the help of the specified
translation file. During translation, a progress dialog is displayed, as well as error messages, if any. After
translation, the dialog box and all open editor windows of the project are closed.

Cancel closes the dialog box without modification to the current project. If the translation file contains
erroneous entries, an error message is displayed after OK is pressed, giving the file path and the erroneous
line, e.g.: “[C:\Programs\projects\visu.tlt (78)]; Translation text expected.

'Project' 'Document’
This command lets you print the documentation of your entire project. The elements of a complete
documentation are:

* The POUs,

 the contents of the documentation,

» the data types,

 the ressources (global variables, the sampling trace, the PLC configuration, the task configuration, the
watch and recipe manager)

+ the call trees of POUs and data types, as well as
 the cross reference list.

For the last two items the project must have been built without errors.
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Document Project

I
'a Armpelengl.pra ] I

Contents of Documentation

Cancel

G- Global Yariables

B[] library STAMDARD . LIB 18.5.98 11:58:23: global variables
----- PLC Configuration

----- Sampling Trace

----- T ask Configuration

----- C% Watch- and Receipt Manager

----- ﬁ Crozs Reference List

----- @ Call Tree of PLC_PRG [PRG-SFC)

Dialog box for project documentation
Only those areas in the dialog box are printed which are highlighted in blue.

If you want to select the entire project, then select the name of your project in the first line. If, on the other
hand, you only want to select a single object, then click on the corresponding object or move the dotted
rectangle onto the desired object with the arrow key. Objects which have a plus sign in front of their symbols
are organization objects which contain other objects. With a click on a plus sign organization object is
expanded, and with a click on the resulting minus sign it can be closed up again. When you select an
organization object, then all relevant objects are also selected. By pressing the <Shift> key you can select a
group of objects, and by pressing the <Ctrl> key you can select several individual objects.

Once you have made your selection, then click on OK. The Print dialog box appears. You can determine the
layout of the pages to be printed with "File" "Printer setup".

'Project’ 'Export’

With TwinCAT PLC Control projects can be exported or imported. That allows you to exchange programs
between different IEC programming systems.

There is a standardized exchange format for POUs in IL, ST, and SFC (the Common Elements format of IEC
61131-3).

For the POUs in LD and FBD and the other objects TwinCAT PLC Control has its own filing format since
there is no text format for this in IEC 61131-3.

The selected objects are written to an ASCII file.

POUs, data types, and the ressources can be exported. In addition, entries in the library manager, that is the
linking information to the libraries, can be exported (not the libraries themselves!).

@® The re-import of an exported FBD or LD function block fails if a comment in the graphical editor con-
1 tains a single quotation mark ('), because this is interpreted as string beginning.

When you have made your selection in the dialog box (the selection is made as described at 'Project’
'Document’ ), you can still decide whether you want to export the selection to a file or have a separate
export file generated for each object. To do this, turn off or on the One file for each object option
accordingly, and then click OK. The dialog for saving files appears. Specify a file name with extension ".exp"
or a directory for the individual object export files, which are then created there under "Object name.exp".

'Project’ 'Import’
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In the dialog that appears for opening files, select the desired export file.

The data will be imported into the current project. If an object with the same name already exists in the
project, then a dialog box appears asking "Do you want to replace it?"If you answer with Yes, the object in
the project will be replaced by the object from the import file, if you answer with No, the name of the new
object will be supplemented by an underscore and a number ("_0"," 1", ..). With Yes, all or No, all this is
done for all objects.

If the information to link to a library is imported, the library is loaded and added to the end of the list in the
Library Manager. If the library has already been loaded in the project, it will not be loaded again. However, if
a different save time for the library is specified in the export file that is imported, the library name is marked
with an "*" in the Library Manager (e.g. standard.lib*30.3.99 11:30:14), analogous to loading a project. If the
library cannot be found, the information dialog : "Cannot find library {<path>\}<name> <date> <time>"
appears, analogous to loading a project.

In the message window the import is logged.

'Project’ 'Merge'

This command allows you to copy objects (function blocks, data types and resources) and links to libraries
from other projects into your project. If the command was given, then first opens the standard dialog for
opening files. If you have selected a file there, then opens a dialog in which you can select the desired
objects. The selection is made as described at 'Project’ 'Document’. If an object with the same name
already exists in the project, then the name of the new object receives an underscore and a number ("_1",
" 2" ..) as the last character.

'Project’ 'Compare’

This command is used to compare two projects, or the current version of the opened project with the one
that was saved last.

Overview:

In the following, the designation "current project' is used for the project that is currently being processed,
and 'comparison project' for the one that is called for comparison. After selecting the command, the project
is displayed in the comparison mode. In the following, 'unit’ refers to the smallest comparison unit, which
can consist of a line (declaration editor, ST, IL), a network (FBD, LD) or an element/function block (CFC,
SFC).

In comparison mode, the current and comparison projects are compared in a divided window, and the blocks
found to be different are color-coded. In the case of editor function blocks, there is also direct comparison for
the contents. Before the comparison run, filters regarding the consideration of blanks and comments can be
activated. Furthermore, it can be selected whether changes within existing units are displayed as such in the
comparison mode or whether all different units are marked as 'newly inserted' or 'no longer present'. The
version of the comparison project can be transferred to the current project for different units or for a whole
block of equally marked ones.

@® Incompare mode (see status bar: COMPARE) the project cannot get edited !

Execute comparison:

After executing the command 'Project' 'Compare' the dialog 'Project Comparison' opens:

Project Comparizon |

Praoject ko compare: ID:\pruiects\cumparetest.pru:u _|
Options Cancel |

™ lgnore whitespace

¥ lgnore comments

¥ Oppose differences
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Insert the path of the reference project at Project to compare. Press button if you want to use the standard
dialog for opening a project. If you insert the name of the actual project, the current version of the project will
be compared with the version which was saved last.

If the project is under source control in an ENI data base, then the local version can be compared with the
actual version found in the data base. For this activate option Compare with ENI-Project.
The following options concerning the comparison can be activated/deactivated:

» Ignore whitespaces: There will be detected no differences which consist in a different number of
whitespaces.

« Ignore comments: There will be detected no differences in comments.

» Oppose differences: If a line, a network or an element within a POU has been modified, in compare
mode it will be displayed in the bipartited window directly opposite to the version of the other project
(marked red, see below). If the option is deactivated, the corresponding line will be displayed in the
reference project as 'deleted’ and in the actual project as 'inserted' (blue/green, see below). This
means it will not be displayed directly opposite to the same line in the other project.

Example:

Line 0005 has been modified in actual project (left side).

Qption '"Oppose differences' activated:

0007|str_warl =LREAL_TO_STRIMG{real_var), |a|{str_wvarl =LREAL_TO_STRIMG(real_var); ;|
0002 hoolvar=TRLE; hoolvar=TRLIE; _|
0003 count=count+2; count=count+2;

non4

0004|IF count = 10 THERM IF count= 20 THER

0006 switch:=TRLIE; switch=TRLIE;

Q00F|EMD_IF; - ||[EMD_IF; -
[ < | LI_I 4 | M
Cption 'Oppose differences’ not activated:

0007 |str_warl =LREAL_TO_STRIMG(real_var), |«|{str_wvarl =LREAL_TO_STRIMG(real_var); ;|
0002 hoolvar=TRLIE; hoolvar=TRLIE; _|
0003 count=count+2; count=count+2;

nona

nona IF count= 20 THER

Q006|IF count = 10 THER

0007 switch:=TRLIE; switch=TRLIE;

Q00sEMD_IF; = ||[EMD_IF; -
- LIJ [ | M

When the dialog Project Comparison is closed by pressing OK, the comparison will be executed according to
the settings.

Representation of the comparison result:
1. Project overview in compare mode:

After the project compare has been executed, a bipartited window opens which shows the project in
compare mode. In the title bar you find the project paths: "Project comparison <path of actual project> -
<path of reference project>". The actual project is represented In the left half of the window, the reference
project in the right one. Each structure tree shows the projects' name at the uppermost position, apart from
that it corresponds to the object organizer structure.
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a corparetest. pro

Ea Bausteine

counter] [FRG]
PLC_PRG [PRG)

EI% Resourcen
B3 Globale Variablen

------ @ Globale_*ariablen_1

----- Steuerungskonfiguration

----- T askkonfiguration

----- Traceaufzeichnung

..... Q "wWatch- und Rezepturvenmalter
----- ﬁ Zielsyztemeinstellungen

------ . Globale_Yarablen [Eigenschaften gean:

e . Warablen_F.onfiguration MAR_COMFIG]

i Projektvergleich D-\projectsicomparetest pro D:\projects\comparetest_pro__

'a comparetest pro
B3 Bausteine

. counter] [PREG]

------ PLC_PRG [PRG)

L resetPOU [PRG)
El% Resourcen
B3 Globale Yariablen

------ @ Globale_Variablen

----- Steuerungzkonfiguration

----- T azkkaonfiguration

----- Traceaufzeichhung

----- Q Watch- und Rezepturvenyalier
----- ﬁ Fielzpztemeinztellungen

o @ ariablen_Konfiguration [VAR_CONFIG

IS I=] E3

POUs which are different, are marked in the structure tree by a shadow, a specific color and eventually by an

additional text :

* Red: Unit has been modified; is displayed with red colored letters in both partitions of the window.
« Blue: Unit only available in compare project; a gap will be inserted at the corresponding place in the

structure overview of the actual project.

» Green: Unit only available in actual project; a gap will be inserted at the corresponding place in the

structure overview of the actual project.

< Black: Unit for which no differences have been detected.

» "(Properties changed)": This text is attached to the POU name in the project structure tree, if
differences in the properties of the POU have been detected.

» "(Access rights changed)": This text is attached to the POU name in the project structure tree, if
differences in the access rights of the POU have been detected.

2. POU contents in compare mode:

By a double click on a line in the structure overview, which is marked red because of a modification, the POU

is opened.

If it is a text or graphic editor POU, it will be opened in a bipartited window. The content of the reference
project (right side) is set opposite to that of the actual project (left side). The smallest unit which will be
regarded during comparison, is a line (declaration editor, ST, IL), a network (FBD, LD) or an element (CFC,
SFC). The same coloring will be used as described above for the project overview.

Example:
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;:PLC_PRG [PRG-5T]

D00|FROGRAM FLC_PRG -
noozvar

D003 count IMT,

D004 switch: BOOL;

00og|  hoolvar: BOOL,

_D00og str_warl: STRING{10);

_Doo7] str_war?: STRIMNG{18);

_Doos real_var LREAL;

noos countl: IMT;

E
1

O VAR

s

LJ

_ |

FROGRAM PLC_PRG
WAR

count: IMT;

switch: BOOL;

hioakar, BOOL,

str_warl: STRING{10);

str_war?: STRIMNG{18);

real_var LREAL;

E ]ID WAR
4

=] E3

str_war2=TIME_TO_STRING(TH#1 2ims);
hoolvar=FALSE;
count=count+2;

str_warl =LREAL_TO_STRING(real_var; ﬂ

IF count = 20 THEM
switch=TRLIE;
EMD_IF;

This lina is
new inserfad
{qraen]

/

count!:=count! +1;

[«

o

str_wvarl =LREAL_TO_STRIMNG(real_wvar;
str_war2=TIME_TO_STRIMNG(TH#1 2ms);
boolvar=TRUE; Thiz lina s
count=count+2, modifiad {rad)

IF count= 20 THEM
switch=TRLIE;

il e

EMD_IF;
IF count = 40 THEM
switch =FALSE;

These lines are
delefed (hie)

EMD_IF;
IF count= 50 THEM
count=0;
EMD_IF;

4

-

AN

If it is not a editor POU, but the task configuration, the target settings etc., then the POU version of the actual
and the reference project can be opened in separate windows by a double click on the respective line in the
project structure. For those project POUs no further details of differences will be displayed.

Working in the compare mode (Menu 'Extras’, Context menu):

If the cursor is placed on a line in the bipartited window, which indicates a difference, the menu 'Extras’ resp.
The context menu offers a selection of the following commands, depending on whether working in the project

overview or in a POU.

'Next difference’(<F7>): The cursor jumps to the next unit, where a difference is indicated. (line in project

overview, line/network/element in POU)

'Previous difference'(<Shift><F7>): The cursor jumps to the previous unit, where a difference is indicated .
(line in project overview, line/network/element in POU)

'Accept change'(<Space bar>): For all coherent (e.g. subsequent lines) units, which have the same sort of
difference marking, the version of the reference project will be accepted for the actual project. The
corresponding units will be shown (with the corresponding coloring) in the left side of the window. If it is an
unit, which is marked red (just modification), then the acceptance will be recognizable by yellow coloring of

the text in the actual project.

'Accept changed item'(<Strg><Space bar>): Only the single unit (line, network, element) where the cursor
is currently placed, will be accepted for the actual version. The corresponding units will be shown (with the
corresponding coloring) in the left side of the window. If it is an unit, which is marked red (just modification),
then the acceptance will be recognizable by yellow coloring of the text in the actual project.

'Accept properties'(only in project overview): The object properties for the POU, where the cursor is
currently placed, will be accepted for the actual project as they are set in the reference version.

'Accept access rights' (only in project overview): The object access rights for the POU, where the cursor
is currently placed, will be accepted for the actual project as they are set in the reference version .
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'Project’ 'Project Info'

Under this menu item the information about your project can be saved. When the command has been given,

then the following dialog box opens:

Project Info Ed |

File: g, pro
Directony: E:ATwinCaTSPlehProjekbez54H| 93 Cancel |
Change date:  25.8.98 0%:02:54 Statistics |
Title: ITeststand

Authar: ['wilfried S chridt

Wersion: I'I .0

Description:  [Program for [T eststand :I

Dialog box for entering project information

The following project information is displayed:
+ File name
 Directory path
» The time of the most recent change (Change date)

This information can not be changed. In addition, you can can add the following information:

+ A Title of the project,

+ the name of the Author,
 the Version number, and

+ a Description of the project.

This information is optional. When you press the button Statistics you receive statistical information about the
project. It contains information such as the number of the POUs, data types, and the local and global

variables as they were traced at the last compilation.
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Project Statistics

File: himiSE. pro
Drirechary: E:ATwinCaT WPIc\Projekte25Hi 153
Change date:  25.3.98 03:05:12

Title: Teststand
Athar: YWfilfried S chmidk
Yerzion: 1.0
— Statistics

POUs: E

Drata types: 2

Global VWanables: 55
Local Yanables: GY

The statiztics of the last compilation are displayed

Example of project statistics

If you choose the option Ask for project info in the category Load & Save in the options dialog box, then
while saving a new project, or while saving a project under a new name, the project info is called
automatically.

'Project’ 'Global Search’

With this command you can search for the location of a text in POUs, data types, or in the objects of the
global variables, in the PLC configuration, the task configuration and in the declaration part of the libraries.
When the command is entered, a dialog box opens in which you can choose the desired object. The
selection is made as in the "Project" "Document” description.

When you have confirmed the selection with OK, then the search dialog box appears.

This appears immediately when the command 'Global Search’ is invoked via the symbol in the menu bar;
the search is then automatically carried out in all searchable parts of the project. The most recently entered
search strings can be selected through the combo box of the Search for field. If a text string is found in an
object, the object is loaded into the corresponding editor or in the library manager and the location where the
string was found is displayed. The display of the text that is found, as well as the search and find next
functions behave similarly to the command 'Edit’ 'Search’.

If you select the In message window button, all locations where the series of symbols searched for appears
in the selected object will be listed line by line in tabular form in the message window. Afterward, the number
of locations found will be displayed.

If the report window was not opened, it will be displayed. For each location that is found, the following will be
displayed:

* Object name

» Location of the find in the Declaration (Decl) or in the Implementation (Impl) portion of a POU Line and
network number if any

+ The full line in the text editors
» Complete text element in the graphic editors
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Glohal suchen

ST_EXAMPLE (PRG-STiDeklaration) #5 hottom: INT =-2580;
ST_EXAMPLE (PRG-STymplementation) #14 hottom = wWal + offset;
ST_EXAMPLE (PRG-STilmplementation) #19 IF (bottam = -280) THEM
ST_EXAMPLE (PRG-ST)mplementation) #20  bottom = bottom -offset;
Die Zeichenfolge 'hottam wurde 4 mal gefunden

1 | 3

If you double-click the mouse on a line in the message window or press <Enter>, the editor opens with the
object loaded. The line concerned in the object is marked. You can jump rapidly between display lines using
the function keys <F4> and <Shift>+<F4>,

'Project’ 'Global Replace'

With this command you can search for the location of a text in POUs, data types, or the objects of the global
variables and replace this text by another. This is executed in the same way as with "Project" "Global
Search" or "Edit" "Replace"”. The libraries, however, are not offered for selection and no display in the
message window is possible.

‘Project’ ‘Check’

A submenu listing the following commands will open:
* Unused Variables
» Overlapping memory areas
+ Access conflict
« Multiple writes to output

Results are displayed in the message window.
Each of these functions tests the state of the most recent compilation. The project must therefore have been
compiled error-free at least once, before the test can be carried out; if not, the menu items are “greyed out".
Results are displayed in the message window.

Unused Variables:

This function searches for variables that have been declared but not used in the program. They are
outputted by POU name and line, e.g.: PLC_PRG (4) — var1. Variables in libraries are not examined.
Results are displayed in the message window.

Overlapping memory areas:

This function tests whether in allocation of variables via the “AT” declaration overlaps have arisen at specific
memory areas. For example, an overlap occurs when allocating the variables “var1 AT %QB21: INT” and
“var2 AT %QD5: DWORD” because they both use byte 21.

The output then appears as follows:

$0B21 is referenced by the following variables:

PLC PRG (3): varl AT %QB21
PLC_PRG (7) : var2 AT %QD5

Results are displayed in the message window.

Access conflict:

This function in the 'Project' 'Check' menu searches for memory areas which are referenced in more than
one task. No distinction is made here between read and write access. The output is for example:

%MB28 is referenced in the following tasks :

Taskl - PLC_PRG (6): %$MB28 [read-only access]
Task2 — POULl.ACTION (1) %MB28 [write access]

Results are displayed in the message window.

Multiple writes to output:
This function of the 'Project' 'Check' menu searches for memory areas to which a single project gains write
access at more than one place. The output then appears as follows:
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%0B24 is written to at the following locations:
PLC_PRG (3): %0QB24
PLC_PRG.POUl (8): %QB24

Results are displayed in the message window.

User groups

In TwinCAT PLC Control up to eight user groups with different access rights to the POUs, data types, and
ressources can be set up. Access rights for single objects or all of them can be established. Only a member
of a certain user group can open a project. A member of such a user group must identify himself by means of
a password.

The user groups are numbered from 0 to 7, whereby the Group 0 has the administrator rights, i.e. only
members of group 0 may determine passwords and access rights for all groups and/or objects.

When a new project is launched, then all passwords are initially empty. Until a password has been set for the
0 group, one enters the project automatically as a member of the 0 group.

If a password for the user group 0 is existing while the project is loaded, then a password will be demanded
for all groups when the project is opened. For this the following dialog box appears:

Paszword for Uszer Group

User Group: Pazzwaord: 1]4

ILEVEI 1] j I

Cancel

il

Dialog box for password entry

In the combobox User group on the left side of the dialog box, enter the group to which you belong and
enter on the right side the relevant password. Press OK. If the password does not agree with the saved
password, then the message appears:

"The password is not correct."

Only when you have entered the correct password can the project be opened.

@ [fpasswords are not assigned for all user groups, it is possible to open a project via a user group for
1 which none has been assigned!

With the command 'Passwords for user group' you can assign passwords, with the command 'Object'
'Access rights' the rights for individual or all objects.

'Project’ 'Passwords for user groups'

This command opens the password assignment dialog for user groups. This command can be executed only
by members of group 0. When the command is executed, the following dialog opens:

Uszer Group Passwords

]
User Group: Pazzwaord:

I Lewvel 0 j I“’“I

Canfirm Pazsword:

Ixx

Cancel

Dialog for password assignment

In the left User Group combo box you can select the group. Enter the desired password in the Password field
for this group. An asterisk (*) appears in the field for each typed letter. You must repeat the same word in the
Confirm Password field. Close the dialog with OK after each password entry. If the message comes:" The
password and its confirmation do not match."you have mistyped one of the two entries. Therefore, it is best
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to repeat both entries until the dialog closes without a message. If necessary, only assign a password for the
next group afterwards by calling the command again.
With the command 'Object’ 'Access rights' you can assign the rights for individual or all objects

4.4 Objects

Now we shall explain how to work with objects and what help is available to keep track of a project (Folders,
Call tree, Cross reference list,..).

Objects

POUs, data types, and the ressources (global variables, the sampling trace, the PLC configuration, the task
configuration, and the Watch and Recipe Manager) are all defined as "objects". The folders inserted for
structuring the project are partially involved. All objects of a project are in the Object Organizer.

If you hold the mouse pointer for a short time on a POU in the Object Organizer, then the type of the POU
(Program, Function or Function block) is shown in a Tooltip.For the global variables the tooltip shows the
keyword (VAR_GLOBAL, VAR_CONFIG).

With drag & drop you can shift objects (and also folders, see 'Folder') within an object type. For this, select
the object and shift it to the desired spot by holding down the left mouse button. If the shift results in a name
collision, the newly introduced element will be uniquely identified by an appended, serial number (e.g.
“Object_17).

Folder

In order to keep track of larger projects you should group your POUs, data types and global variables
systematically in folders.

You can set up as many levels of folders as you want. If a plus sign is in front of a closed folder symbol, then
this folder contains objects and/or additional folders. With a click on the plus sign the folder is opened and
the subordinated objects appear. With a click on the minus (which has replaced the plus sign) the folder can
be closed again.

In the context menu you find the commands "Expand nodes" and "Collapse nodes" with the same
functions.

With Drag&Drop you can move the objects as well as the folders within their object type. For this select the
object and drag it with pressed left mouse button to the desired position.

Folders have no influence on the program, but rather serve only to structure your project clearly.

Iz
Ea Doors
: |:I Garage
P B House

D Lights
B[] ‘windows

REIRETA T

Example of folders in the Object Organizer

'New Folder’

With this command a new folder is inserted as a structural object. If a folder has been selected, then the new
one is created underneath it. Otherwise it is created on the same level. If an action is selected, the new
folder will be inserted at the level of the POU to which the action belongs.The context menu of the Object
Organizer which contains this command appears when an object or the object type has been selected and
you have pressed the right mouse button or <Shift>+<F10>.

The newly inserted folder initially has the designation 'New Folder'. Observe the following naming convention
for folders:
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» Folders at the same level in the hierarchy must have distinct names. Folders on different levels can
have the same name.

» A folder can not have the same name as an object located on the same level.

If there is already a folder with the name “New Folder” on the same level, each additional one with this name
automatically receives an appended, serial number (e.g. “New Folder 1”). Renaming to a name that is
already in use is not possible.

‘Expand nodes' 'Collapse nodes'

With the command Expand the objects are visibly unfolded which are located in the selected object. With
Collapse the subordinated objects are no longer shown. With folders you can open or close them with a
double mouse click or by pressing <Enter>.The context menu of the Object Organizer which contains this
command appears when an object or the object type has been selected and you have pressed the right
mouse button or <Shift>+<F10>.

‘Project’ 'Object Delete' Shortcut: <Del>

With this command the currently selected object (a POU, a data type or global variables), or a folder with the
subordinated objects is removed from the Object Organizer and is thus deleted from the project. For safety
you are asked once more for confirmation. If the editor window of the object was open, then it is
automatically closed. If you delete with the command "Edit" "Cut", then the object is parked on the clipboard.

'Project’ 'Object Insert’ Shortcut: <Ins>

With this command you create a new object. The type of the object (POU, data type or global variables)
depends upon the selected register card in the Object Organizer. Enter the name of the new object in the
dialog box which appears. Remember that the name of the object may not have already been used.
Take note of the following restrictions:

* The name of a POU can not include any spaces

+ A POU can not have the same name as another POU, or a data type.

« A data type can not receive the same name as another data type or a POU.

* A global variable list can not have the same name as another global variable list.

» An action can not have the same name as another action in the same POU.

« A visualization can not have the same name as another visualization.
In all other cases, identical naming is allowed. Thus for example actions belonging to different POUs can
have the same name, and a visualization may have the same as a POU. In the case of a POU, the POU type
(program, function or function block) and the language in which it is programmed must also be selected.
'Program’ is the default value of Type of the POU, while that of Language of the POU is that of most
recently created POU. If a POU of the function type is created, the desired data type must be entered in the

Return Type text input field. Here all elementary and defined data types (arrays, structures, enumerations,
aliases) are allowed. Input assistance (e.g. via <F2>) can be used.
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After pressing OK, which is only possible if there is no conflict with the naming conventions described above,
the new object is set up in the Object Organizer and the appropriate input window appears.

If the command 'Edit’ ‘Insert’ is used, the object currently in the clipboard is inserted and no dialog appears.
If the name of the inserted object conflicts with the naming conventions (see above), it is made unique by the
addition of a serial number appended with a leading underline character (e.g. “Rightturnsig_1").

If the project is under source control in an ENI data base, it may be (depends on the settings in the Project
options dialog for 'Project source control') that you will be automatically asked in which data base category
you want to handle the new object. In this case the dialog Properties will open where you can assign the
object to one of the data base object categories.

'Project’ 'Object Rename' Shortcut: <Spacebar>

With this command you give a new name to the currently-selected object or folder. Remember that the name
of the object may not have already been used. If the editing window of the object is open, then its title is
changed automatically when the name is changed.

Rename Object Ed
0ld Mame:  [count | Ok, |

Mew Mame: Iu:u:uunter Cancel

Dialog box for renaming a POU

'Project’ 'Object Convert'

This command can only be used with POUs. You can convert POUs from the languages ST, FBD, LD, and
IL into one of the three languages IL, FBD, and LD. For this the project must be compiled. Choose the
language into which you want to convert and give the POU a new name. Remember that the name of the
POU may not have already been used. Then press OK, and the new POU is added to your POU list.

The type of processing that occurs during conversion corresponds to that which applies to compilation.

T N |
LCorvverting POL: |M|:u:|ulu:| | k. I

Mew POU name: IMD::Iqu::J Cancel

Target Language
|7 =L " FBD LD

Dialog box for converting a POU
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‘Project’ 'Object Copy’

With this command a selected object is copied and saved under a new name. Enter the name of the new
object in the resulting dialog box. Remember that the name of the object may not have already been used.
If, on the other hand, you used the command "Edit" "Copy", then the object is parked on the clipboard, and
no dialog box appears.

Copy Object
Qid POL: |zount | ok, |
Mew PO name: Iu:u:uunt_new Cancel |

Dialog box for copying a POU

'Project’ 'Object Open' Shortcut: <Enter>

With the command you load a selected object within the Object Organizer into the respective editor. If a
window with this object is already open, then it gets a focus, is moved into the foreground and can now be
edited. There are two other ways of opening an object:

» Doubleclick with the mouse on the desired object or

 type in the Object Organizer the first letter of the object name. Then a dialog box opens in which all
objects of the available object types with this initial letter are shown. Select the desired object and click
on the button Open in order to load the object in its edit window. Thereby the object is marked in the
Object Organizer and all hierarchical in the object path above the object lying folders and objects were
expanded. This option is supported with the object type Ressources only for global variables.

This last possibility is especially useful in projects with many objects.

Select Object to Open |
— Type beginning of Object name
| Open |
Hame: IEI
LCancel |

—Select out of Lizt of Objects

CheckBounds
COMTACT

Dialog box for choosing the object to be opened

'Project’ 'Object Access rights’

With this command you open the dialog box for assigning access rights to the different user groups. The
following dialog box appears:
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Security

Uzer Group ] 1 2 3 4 4] 5] Fi

Mo Access 'S r ~ -~ ~ ~ r e
Read Access ' i ' ‘e ' s e
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[~ Applyto al

Dialog box for assigning access rights

Members of the user group 0 can now assign individual access rights for each user group. There are three
possible settings:

* No Access: the object may not be opened by a member of the user group.
* Read Access: the object can be opened for reading by a member of the user group but not changed.
» Full Access: the object may be opened and changed by a member of the user group.
The settings refer either to the currently-selected object in the Object Organizer or, if the option Apply to all is

chosen, to all POUs, data types and ressources of the project. The assignment to a user group takes place
when opening the project through a password request if a password was assigned to the user group 0.

‘Project’ 'Object properties ’

This command will open the dialog 'Properties' for that object which is currently marked in the Object
organizer. On the tab Access rights you find the same dialog as you get when executing the command
'Project' 'Object Access Rights'. It depends on the object and the project settings, whether there are
additional tabs available where you can define object properties:

 If a global variable list is currently selected in the Object Organizer, then a tab 'Global variable list' will
be available where the parameters concerning the actualization of the list and concerning the data
exchange of network variables are defined. The entries can be modified here. This dialog also will be
opened if you create a new global variable list by selecting one of the entries in section 'Global
Variables' in the Object Organizer and executing the command 'Add Object'.

« If the project is connected to an data base then a tab 'Database-connection’ will be available. Here you

can display and modify the current assignment of the object to one of the data base categories resp. to
the category 'Local'.

‘Project’ ‘Data base link’

This menu item is only available if you have activated the option 'Use source control (ENI)' in the project
options dialog for category 'Project source control. A submenu is attached where you find the following
commands for handling the object resp. the project in the currently connected ENI data base:

* Login (The user logs in to the ENI Server)
If an object is marked in the Object Organizer and the command Data Base Link is executed (from the

context menu, right mouse button), then the following commands will be available for executing the
corresponding data base actions:

» Define

* Get Latest Version
* Check Out

* Check In

* Undo Check Out
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» Show differences
» Show Version History

If the command 'Data Base Link' in the 'Project’' menu is activated, then additional menu items will be
available, which concern all objects of the project:

« Multiple Define

+ Get All Latest Versions

* Multiple Check Out

* Multiple Check In

» Multiple Undo Check Out
* Project Version History

* Label Version

* Add Shared Objects

* Refresh Status

See in the following the description of the commands.

‘3 Bausteine

B3 Features

IECAS_EXAMPLE [PRG)
S F /IS _FEATURES [FRG)
B3 Sprachen

E[§] AS_EXAMPLE (PRG)

- Ba...l.ﬂ Da...L% Re.. J

Tﬁ—, Resourcen
B[] Bibliothek lecSfe.lib 8.8.00 13:376
B[] Bibliothek. Standard.lib 26.4.00 083
-] Globale Yariablen

""" (Efi] Biblintheksvensalter <A
""" m Logbuch
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Grey shaded icon:

Object is kept in the data base
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Green check in front of the object name:
Object is checked out in the local project.

Red cross in front of the object name:
Object is currently checked out by another user.
<R> behind object name:

The object can only be read, but not edited.

@ Some objects (Task configuration, Sampling Trace, PLC Configuration, Target Settings, Watch- and
Recipe Manager) are per default assigned with a <R> as long as they are not checked out. This

1 means that you will not automatically be asked whether the object should be checked out, as soon
as you start to edit the object; it not necessarily means that you cannot edit the object. If there is ac-
tually no write access then the command 'Check out' will not be available.

‘Project’ ‘Data base command' ‘Define’

Use this command of the menu 'Project' 'Data Base Link' to define whether the object, which is currently
marked in the Object organizer, should be kept in the data base or just locally in the project. A dialog will
open, where you can choose one of the two data base categories 'Project' or 'Shared objects', or the
category 'Local'.

The icons of all objects which are managed in the data base will be displayed grey-shaded in the Object
organizer.

'‘Project’ ‘Data base command' 'Get latest version’

Use this command of the menu 'Project’ 'Data Base Link' to copy the current version of the object, which is
marked in the Object organizer, from the data base to your project. This will overwrite the local version. In
contrast to the 'Check Out' action the object will not be locked for other users in the data base.

'Project’ '‘Data base command’ ‘Check Out'

Use this command of the menu 'Project’ 'Data Base Link' to check out the object, which is marked in the
Object organizer, from the data base and by that to lock it for other users.

When executing the command the user will get a dialog 'Check out object'. A comment can be added there
which will be stored in the version history of the object in the data base.

After the dialog has been closed with OK the checked-out object will be marked with a green check in the
object organizer of the local project. For other users it will be appear marked with a red cross and will not be
editable by them.

'Project’ '‘Data base command’ 'Check In’

Use this command of the menu 'Project' 'Data Base Link' to check in the object, which is marked in the
Object organizer, to the data base. Thereby a new version of the object will be created in the data base. The
old versions will be kept anyway.

When executing the command the user will get a dialog 'Check in object'. There a comment can be added
which will be stored in the version history of the object in the data base.

After the dialog has been closed with OK the green check in front of the object name in the Object organizer
will be removed.

'Project’ ‘Data base command' 'Undo Check Out’

Use this command of the menu 'Project’ 'Data Base Link' to cancel the Checking out of the object which is
currently marked in the Object organizer. Thereby also the modifications of the object which have been
made locally, will be canceled. No dialog will appear. The unchanged last version of the object will be kept in
the data base and it will be accessible again for other users. The red cross in front of the object name in the
Object organizer will disappear.
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‘Project’ ‘Data base command' 'Show Differences’

Use this command of the menu 'Project’ 'Data Base Link' to display the object, which is currently opened by
the user, in a window which is divided up in two parts. The differences of the versions will be marked like
described for the project comparison.

'Project’ '‘Data base command' 'Show Version History’

Use this command of the menu 'Project' 'Data Base Link' to open a dialog 'Version history of <object name>
for the object which is currently marked in the Object Organizer. There all versions of the object are listed
which have been checked in to the data base or which have been labeled there:

i Yerzionzgeschichte von AWL_EXAMPLE
Yersionzgeschichte: 7 Elemente | Schliehen I
"u-"ersiu:-nl Eenutzerl D atum | Altion | Anigsigen |
Ilzerl 031201 020618 $/enitest eingecheckt Dictails |
4 Idzerl 031200 090308 $lenitest eingecheckt —
3 szer2 1101130225 $lenitest eingecheckt Abrufen |
= dzer? 15.171.01 10:06:43  Bezeichnet mit releaze wverzion' -
= Izerl 15.11.01 10:04:45  Bezeichnet mit ‘testversion 1' Unigpeeliee 2 |
2 Userl 14.17.01 16:30:20  $/enitest eingecheckt Yersion zuriicksstzen |

1 I1zer 141101 16:30:20  erstellt

[T Hur Bezeichnungen

[&le =]

Version: Data base specific numbering of the versions of the object which have been checked in one after
the other. Labeled versions get no version number but are marked by a label-icon.

User: Name of the user, who has executed the check-in or labeling action
Date: Date and time stamp of the action

Action: Type of the action which has been executed. Possible types: 'created’ (the object has been checked
in to the data base for the first time), 'checked in' (all check-in's of the object excluding the first one) and
'labeled with <label>' (a label has been assigned to this version of the object )

The buttons:
Close: The dialog will be closed.

Display: The version which is currently marked in the table will be opened in a window. The title bar shows:
"ENI: <name of the project in the data base>/<object name>

Details: The dialog 'Details of Version History' will open:

File (name of the project and the object in the data base), Version (see above), Date (see above), User
(see above),

Comment (Comment which has been inserted when the object has been checked in resp. has been
labeled). Use the buttons Next resp. Previous to jump to the details window of the next or previous entry in
the table in dialog 'Version history of ..".

Get latest version: The version which is marked in the table will be loaded in TwinCAT PLC Control and
there will overwrite the local version.

Differences: If in the table only one version of an object is marked, then this command will cause a
comparison of this version with the latest (actual) data base version. If two versions are marked, then those
will be compared. The differences are displayed in a bipartited window like it is done at the project
comparison.
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Reset version: The version which is marked in the table will be set as latest version. All versions which have
been checked in later will be deleted ! This can be useful to restore an earlier status of an object.

Labels only: If this option is activated, then only those versions of the object will be displayed in the table,
which are marked by a label.

Selection box below the option 'Labels only": Here you find the names of all users which have executed any
data base actions for objects of the current project. Select 'All' or one of the names if you want to get the
version history concerning all users or just for a certain one.

‘Project’ ‘Data base command' 'Multiple Define’

Use this command of the menu 'Project’ 'Data Base Link' to assign several objects at a single blow to a
certain data base category. The dialog 'Properties’ will open like described for command 'Define’. Choose
the desired category and close the dialog with OK. After that the dialog 'ENI-Selection’ will open, listing all
POUs of the project which are considered for the chosen category (Example: if you choose category 'shared
objects’ then the selection window will only offer the POUs of the Ressources tab). The POUs are presented
in a tree structure complying to that of the Object Organizer. Select the desired POUs and confirm with OK.

'Project’ '‘Data base command’ 'Get All Latest Versions'

Use this command of the menu 'Project' 'Data Base Link' to call the latest version of each object of the
currently opened project, which is kept under source control, from the data base. Consider the following:

- If in the meantime additional objects have been stored to the data base project folder, then those will now
be added to the local project in PLC Control.

- If objects have been deleted in the data base in the meantime, those will not be deleted in the local project,
but they will automatically get assigned to category 'Local'.

- The latest version of objects of category 'Shared Objects’ will only be called, if these objects are already
available in the local project. For further information see command 'Get latest version'.

'Project’ ‘Data base command' 'Multiple Check Out’

Use this command of the menu 'Project' 'Data Base Link' to check out several objects at a single blow. For
this the dialog 'ENI-Selection’ will open, listing all POUs of the project. Select those which should be
checked out and confirm with OK. For further information see command 'Check Out'.

'Project’ ‘Data base command' 'Multiple Check In’

Use this command of the menu 'Project’ 'Data Base Link' to check in several objects at a single blow. For this
the dialog 'ENI-Selection’ will open, listing all POUs of the project. Select those which should be checked in
and confirm with OK. For further information see command 'Check In'.

‘Project’ ‘Data base command' 'Project Version History'

Use this command of the menu 'Project’ 'Data Base Link' to view the version history for the currently opened
project. But this will only work, if the chosen data base system supports that functionality. The dialog 'History
of <data base project name>' will open. It shows the actions (create, check in, label) which have been
performed for the particular objects of the project in a chronological order. The total number of objects is
displayed behind Version history. The dialog can be handled like described for command '‘Show Version
History', but regard the following:

- The command 'Reset Version' is only available for single objects.

- The command 'Get latest version' will call all objects of the version of the currently marked entry to the local
project | That means, that the objects in TwinCAT PLC Control will be overwritten with the older version. But:
Local objects, which were not yet part of the project in that older version, will not be removed from the local
project !

‘Project’ ‘Data base command' Procect Label Version’

Use this command of the menu 'Project' 'Data Base Link' to put a "label" on the actual version of each object
of a project, so that exactly this project version can be recalled later. A dialog 'Label <data base project
name>' will open. Insert a Label name and optionally a Comment. When you confirm with OK, the dialog will
close and the label and the action "labeled with <label name>" will appear in the table of the version history,
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as well in the history for a single object as in the history of the project. A labeled version of the project does
not get a version number, but is just marked with a label icon in the column "Version'. If the option 'Labels
only' is activated in the Version History dialog, then only labeled versions will be listed.

Projektztand von “enitest’ bezeichnen |

Bezeichnuri: Ipre 1.0 ILI
Ahbbrechen |
Eommentar:

Pre-Release for Werzion 1.0

'Project’ ‘Data base command' 'Add Shared Objects'

Use this command of the menu 'Project' 'Data Base Link' if you explicitely want to add new objects of data
base category 'Shared Objects' to the locally opened project. For objects of category 'Project Objects' this is
not necessary, because the command 'Get (all) latest version(s)' automatically calls all objects which are
found in the data base project folder, even if there are some which not yet available in the local project. But
for objects of category 'Shared Objects' in this case just those objects will be called which are already
available in the local project.

So execute the command 'Add Shared Objects' to open the dialog 'Browse ENI'. A list in the right part of the
window shows all objects which are available in the data base folder which is currently selected in the list on
the left side. Choose the desired object and press OK or do a doubleclick on the entry to insert the object to

the currently opened project.
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'‘Project’ ‘Data base command' 'Refresh Status'

Use this command of the menu 'Project’ 'Data Base Link' to update the display in the Object Organizer, so
that you can see the actual status of the objects concerning the source control of the project.

'Project’ ‘Data base command' 'Login’

Use this command of the menu 'Project' 'Data Base Link' to open the dialog 'Login' where you can enter the
access data for the ENI data base via the ENI Server. The access data also have to be defined in the ENI
Server (ENI Admin, User Management) and - depending on the currently used data base - also in the user
management of the data base. After the command has been executed, first the Login dialog for category
'Project objects' will open.

The following items are displayed:
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Data base: project objects

Host: address of the computer where the ENI Server is running (must match with the entry in field "TCP/IP
address' in the project options dialog for 'Project source control').

Project: Name of the data base project (must match with the entry in field 'Project name' in the project
options dialog for 'Project source control'/category 'Project Objects').

Credentials: Insert User name and Password.

Datenbank-Login H |

Frojektobjekle | Gemeinzame Dhiektel Uhersetzungsdateienl

Host: lacalbost
Frojekt:

— Legitimation:

Benutzermarne:; ILI serl|

Pazswart: Ixxxxxxxxxxx

k. I Abbrechen

Press OK to confirm the settings. The dialog will be closed and automatically the Login dialog for 'Shared
objects' will open

Enter the access data in the same way as described for the 'Project objects' and confirm with OK.

'Project’ ‘Add action '

This command is used to generate an action allocated to a selected block in the Object Organizer. One
selects the name of the action in the dialog which appears and also the language in which the action should
be implemented.

The new action is placed under your block in the Object Organiser. A plus sign appears in front of the block.
A simple mouse click on the plus sign causes the action objects to appear and a minus sign appears in front
of the block. Renewed clicking on the minus sign causes the actions to disappear and the plus sign appears
again. This can also be achieved over the context menu commands ‘Expand Node’ and ‘Collapse Node’.

With a double click at the action or pressing <Return>, an action will be loaded in your editor.

'Project’ 'Open Instance’

With this command it is possible to open and display the instance of the function block which is selected in
the Object Organizer. In the same manner, a double click on the function block in the Object Organizer gives
access to a selection dialog in which the instances of the function block as well as the implementation are
listed. Select here the desired instance or the implementation and confirm using OK. The desired item is
then displayed in a window.

@ Ifyouwant to view instances, you first have to log in ! (The project has been compiled with no errors
1 and downloaded to the PLC with ‘Online’ ’Login’).
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Dialog box for opening an instance

'Project’ ‘'Show call tree’

With this command you open a window which shows the call tree of the object chosen in the Object
Organizer. For this the project must be compiled (see "Rebuild all"). The call tree contains both calls for
POUs and references to data types.

“"Call Tree of PLC_PRG [PRG-FBD] M=l E
[PLC_PRG InitStrecke|

Stederungg

karenlLeser

Example of a call tree

‘Project’ ‘Show cross reference list'

With this command you open a dialog box which makes possible the output of all application points for a
variable, address, or a POU. For this the project must be compiled (see "Rebuild all"). Choose first the
category Variable, Address, or POU and then enter the name of the desired element. To obtain all elements
of the entered category enter a “*” in Name.

By clicking on the button Get References you get the list of all application points. Along with the POU and
the line or network number, the variable name and the address binding, if any, are specified. The Domain
space shows whether this is a local or a global variable; the Access column shows whether the variable is to
be accessed for ,reading’ or ,writing’ at the current location.

When you select a line of the cross reference list and press the button Go To or doubleclick on the line, then
the POU is shown in its editor at the corresponding point. In this way you can jump to all application points
without a time-consuming search.

In order to make processing easier, you can use the Send to message window button to bring the current
cross reference list into the message window and from there change to the respective POU.
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Dialog box and example of a cross reference list

4.5 Editing Functions

You can use the following commands in all editors and some of them in the Object Organizer. All of the
commands are located under the menu item "Edit".

'Edit’ 'Undo’ Shortcut: <Ctrl>+<Z>

This command undoes the action which was most recently executed in the currently-open editor window or
in the Object Organizer. By repeatedly selecting this command, all actions can be undone back to the point
at which the window was opened. This applies to all actions in the editors for POUs, data types and global

variables and in the Object Organizer.
With "Edit" "Redo" you can restore an action which you have undone.

'Edit' 'Redo’ Shortcut: <Ctrl>+<Y>

With the command in the currently-open editor window or in the Object Organizer you can restore an action
you have undone ("Edit" "Undo") .As often as you have previously executed the command "Undo" , you can
also carry out the command "Redo". The commands "Undo" and "Redo" apply to the current window.

The commands "Undo" and "Redo" apply to the current window. Each window carries its own action list. If
you want to undo actions in several windows, then you must activate the corresponding window. When
undoing or redoing in the Object Organizer the focus must lie here.

'Edit’ 'Cut’ Shortcut: <Ctrl> + <X> or <Shift>+<Del>

This command transfers the current selection from the editor to the clipboard. The selection is removed from
the editor. In the Object Organizer this similarly applies to the selected object, whereby not all objects can be
deleted, e.g. the PLC configuration. Remember that not all editors support the cut command, and that its use
can be limited in some editors. The form of the selection depends upon the respective editor: In the text
editors (IL, ST, and declarations) the selection is a list of characters. In the FBD and LD editors the choice is
a number of networks which are indicated by a dotted rectangle in the network number field or a box with all
preceding lines, boxes, and operands. In the SFC editor the selection is a part of a series of steps
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surrounded by a dotted rectangle.

In order to paste the content of the clipboard you use the command "Edit" "Paste". In the SFC editor you
can also use the commands "Extras™ "Insert parallel branch (right)" or "Extras” "Paste after".

In order to copy a selection onto the clipboard without deleting it, use the command "Edit" "Copy".

In order to remove a selected area without changing the clipboard, use the command "Edit" "Delete".

‘Edit’ 'Copy" Shortcut: <Ctrl>+<C>

This command copies the current selection from the editor to the clipboard. This does not change the
contents of the editor window. With the Object Organizer this similarly applies to the selected object,
whereby not all objects can be copied, e.g. the PLC configuration. Remember that not all editors support
copying and that it can be limited with some editors. For the type of selection the same rules apply as with
"Edit" "Cut".

'Edit’ 'Paste’ Shortcut: <Ctrl>+<V>

Pastes the content of the clipboard onto the current position in the editor window. In the graphic editors the
command can only be executed when a correct structure results from the insertion. With the Object
Organizer the object is pasted from the clipboard. Remember that pasting is not supported by all editors and
that its use can be limited in some editors. The current position can be defined differently according to the
type of editor: With the text editors (IL, ST, Declarations) the current position is that of the blinking cursor (a
vertical line) which you place by clicking with the mouse). In the FBD and LD editors the current position is
the first network with a dotted rectangle in the network number area. The contents of the clipboard are
inserted in front of this network. If a partial structure has been copied, then it is inserted in front of the
selected element. In the SFC editor the current position is determined the selection which is surrounded by a
dotted rectangle. Depending upon the selection and the contents of the clipboard, these contents are
inserted either in front of the selection or into a new branch (parallel or alternative) to the left of the selection.
In SFC the commands "Extras” "Insert parallel branch (right)" or "Extras" "Paste after" can be used in
order to insert the contents of the clipboard.

'Edit’ 'Delete’ Shortcut: <Del>

Deletes the selected area from the editor window. This does not change the contents of the clipboard. In the
Object Organizer this applies likewise to the selected object, whereby not all objects can be deleted, e.g. the
PLC configuration. For the type of selection the same rules apply as with "Edit" "Cut". In the library
manager the selection is the currently selected library name.

‘Edit’ 'Find’

With this command you search for a certain text passage in the current editor window. The Find dialog box
opens. It remains opens until the button Cancel is pressed.

In the field Find what you can enter the series of characters you are looking for.

In addition, you can decide whether the text you are looking for Match whole word only or not, or also
whether Match case is to be considered, and whether the search should proceed Up or Down starting from
the cur-rent cursor position.

The button Find next starts the search which begins at the selected position and continues in the chosen
search direction. If the text passages is found, then it is highlighted. If the passage is not found, then a
message announces this. The search can be repeated several times in succession until the beginning or the
end of the contents of the editor window has been reached.

Remember that the found text can be covered up by the Find dialog box.

I

Fird wihat: IR-"aﬂ 4

Cancel

[~ Match whale ward only Direction
’7(- Up & Down

[T Match case

Find dialog box
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‘Edit’ 'Find Next' Shortcut: <F3>

With this command you execute a search with the same parameters as with the most recent action "Edit"
"Find".

‘Edit’ 'Replace’

With this command you search for a certain passage just as with the command "Edit" "Find", and replace it
with another. After you have chosen the command the dialog box for find and replace appears. This dialog
box remains open until the button Cancel or Close is pressed.

The button Replace replaces the current selection with the text in the field Replace with. The button
Replace all replaces every occurrence of the text in the field Find next after the current position with the text
in the field Replace with. At the end of the procedure a message announces how many replacements were
made.

At the end of the procedure a message announces how many replacements were made.

Replace |

Findwhat  [varlZ Find Mext

Replace with: I"v"ar'l 23 Beplace

Replace Al
[ atch whale word anly

Bl

Cancel
[ Match case

Dialog box for find and replace

‘Edit’ 'Input Assistant’ Shortcut: <F2>

This command provides a dialog box for choosing possible inputs at the current cursor position in the editor
window. In the left column choose the desired input category, select the desired entry in the right column,
and confirm your choice with OK. This inserts your choice at this position.

The categories offered depend upon the current cursor position in the editor window, i.e. upon that which can
be entered at this point (e.g. variables, operators, POUs, conversions, ...).

If the option With arguments is active, then when the selected element is inserted, the arguments to be
transferred are specified with it, for example: function block fu1 selected, which defines the input variable
var_in: ful(var_in:=);

Insertion of function func1, which uses var1 and var2 as transfer parameters: func1(var1,var2)

It is basically possible to switch between structured and unstructured display of the available elements. This
occurs through activation/deactivation of the Structured Display option.
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» Unstructured Display:
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The POUs, variables or data types in each category are simply sorted linearly in alphabetical order.
At various places (e.g. in the Watch List), multi-stage variable names are required. In that event, the
Input Assistant dialog displays a list of all POUs as well as a single point for the global variables. After
each POU name there is a point. If a POU is selected by doubleclick or by pressing <Enter>, a list of
the variables belonging to it opens. If instances and data types are present, it is possible to open
further levels in the hierarchy display. OK transfers the selected variable.

 Structured Display:

Help Manager

I
Ceclarations -3 Standard Function Blacks 0k, I
Standard Types |

User defined Types E|"' DATWINCATAPLCALIBSStandard. lib

:CStandard FI_”'lI::ti;:lrl Block D Biztable Function Blocks
User defined Function Bloc IE!EI Counter

-[£] CTU[FE]
. -E] CTUD [FB)
I:I Tirner
BE-] Trigger

Cancel

¥ Stuctured

If Structured display is selected, the POUs, variables or data types will be sorted hierarchically. This
is possible for standard programs, standard functions, standard function blocks, defined programs,
defined functions, defined function blocks, global variables, local variables, defined types, watch
variables. The visual and hierarchical display corresponds to that of the Object Organizer; if elements
in a library are referred to, these are inserted in alphabetical order at the very top and the pertinent
hierarchy is displayed as in the Library Manager.

The in- and output variables of function blocks which are declared as local or global variables are listed in
the category 'Local Variables' or 'Global Variables' under the instance name (e.g. Inst_ TP ET, Inst_TP IN,...).
To get there, select the instance name (e.g. Inst_TP) and confirm with OK.

If the instance of a function block is selected here, the option With arguments may be selected. In the text
languages ST and IL as well as during task configuration, the instance name and the input parameters of the
function block are then inserted.

For example, if Inst (Deklarationlnst: TON;) is selected, the following is inserted:

Inst (IN:= ,PT:=)

If the option is not selected, only the instance name will be inserted. In the graphical languages or in the
Watch window, only the instance name is generally inserted.

Components of structures are displayed in an analog fashion to function block instances.

For enumerations, the individual enumeration values are listed under the enumeration type. The order is:
enumerations from libraries, enumerations from data types, local enumerations from POUs.
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The general rule is that lines containing sub-objects are not selectable (except instances, see above), but
can only have their hierarchy display expanded or contracted by one level, as for multi-stage variable names.
If Input Assistant is invoked in the Watch and Recipe Manager or in the selection of trace variables in the
trace configuration dialog, it is possible to make a multiple selection. When the <Shift> key is pressed, you
can select a range of variables; when the <Ctrl> key is pressed you can select many individual variables.
The selected variables are so marked. If, during range selection lines are selected that do not contain valid
variables (e.g. POU names), these lines will not be included in the selection. When individual selections are
made, such lines can not be marked.

In the watch window and in trace configuration it is possible to transfer structures, arrays or instances from
the Input Assistant dialog. As a double click with the mouse button is associated with the extension or
contraction of the element’s hierarchy display, selection in these cases can only be confirmed by OK.
Thereafter, the selected variables are inserted line by line in the watch window, that is each selected variable
is written on a separate line. In the case of trace variables, each variable is inserted in a separate line of the
trace variables list.

If the maximum number of trace variables, 20, is exceeded during insertion of the selected variables, the
error message ,A maximum of 20 variables is allowed“ appears. Further selected variables are then not
inserted in the list.

@ Some entries (e.g. Global Variables) are only updated in the Input Assistant dialog after compila-

1 tion.

'Edit’ 'Declare Variable' Shortcut: <Shift>+<F2>

This command opens the dialog for the declaration of a variable. This dialog also opens automatically when
the option 'Project' 'Options' 'Editor' 'Autodeclaration' is switched on and when a new undefined variable is
used the declaration editor.

'Edit’ ‘Next Error' Shortcut: <F4>

After the incorrect compilation of a project this command can show the next error. The corresponding editor
window is activated and the incorrect place is selected. At the same time in the message window the
corresponding error message is shown.

'Edit’' 'Next Error' Shortcut: <Shift>+<F4>

After the incorrect compilation of a project this command shows the previous error. The corresponding editor
window is activated and the incorrect place is selected. At the same time in the message window the
corresponding error message is shown.

'Edit’ 'Macros'

This menu item leads to a list of all macros, which are defined for the project. (For info on generating macros
see 'Project' 'Options' 'Macros' ). When an executable macro is selected the dialog 'Process Macro'. The
name of the macro and the currently active command line are displayed. The button Cancel can be used to
stop the processing of the macro. In that event the processing of the current command will be finished
anyway. Then an appropriate message is displayed in the message window and in the log during Online
operation: "<Macro>: Execution interrupted by user*.

Macros can be executed offline and online, but in each case only those commandes are executed which are
available in the respective mode.

4.6 Online Functions

The available online commands are assembled under the menu item "Online". The execution of some of the
commands depends upon the active editor. The online commands become available only after logging in.
Thanks to 'Online Change' functionality you have the possibility of making changes to programs on the
running controller. See in this connection 'Online’ 'Log-in’
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‘Online’ 'Login’ Shortcut: <F11>

This command combines the programming system with the PLC (or starts the simulation program) and
changes into the online mode.

If the current project has not been compiled since opening or since the last modification, then it is compiled
now (as with "Project" "Build"). If errors occur during compilation, then TwinCAT PLC Control does not
change into Online mode.

If the current project was changed on the controller since the last download, but not closed, and if the last
download information was not deleted with the command 'Project’ 'Clear all', then after the command 'Login'
a dialog opens with the question: ,The program has been changed. Load changes? (Online Change)*. By
answering Yes you confirm that, on log-in, the modified portions of the project are to be loaded onto the
controller. No results in a log-in without the changes made since the last download being loaded onto the
controller. Cancel cancels the command. <Load all> causes the entire project to be reloaded onto the
controller.

After a successful login all online functions are available (if the corresponding settings in 'Project' 'Options’
category 'Build' have been entered).
Use the "Online" "Logout" command to change from online back to offline mode.

Error case
Error: "A connection to the PLC could not be established"

Check if your TwinCAT System runs (TwinCAT Icon in Taskbar is green). If not started, start the TwinCAT
system by right mouse click on the icon then select system and start. The colour of the TwinCAT icon
changes from red to green.

Error: "The program has been modified! Should the new program be loaded?"

The project which is open in the editor is incompatible with the program currently found in the PLC.
Monitoring and debugging is therefore not possible. You can either choose "No," logout, and open the right
project, or use "Yes" to load the current project in the PLC.

Message: ,The program has been changed. Load changes? (ONLINE CHANGE)".

The project is running on the controller. The target system supports 'Online Change' and the project has
been altered on the controller with respect to the most recent download or the most recent Online Change.
You may now decide whether these changes should be loaded with the controller program running or
whether the command should be cancelled. You can also, however, load the entire compiled code by
selecting the Load all button.

‘Online’ 'Logout’ Shortcut: <F12>

The connection to the PLC is broken. Use the "Online" "Login" command to change to the online mode.

'Online’ ‘Download’

This command loads the compiled project in the PLC (download, not to mistake with 'Online"download
source code').

Download information is saved in a file called <projectname>0000000ar.ri , which is used during Online
Change to compare the current program with the one most recently loaded onto the controller, so that only
changed program components are reloaded. This file is erased by the command 'Project’ 'Clear all'.

'Online’ ‘Run’ Shortcut: <F5>

This command starts the program in the PLC or in Simulation Mode. This command can be executed
immediately after the "Online™ "Download” command, or after the user program in the PLC has been
ended with the "Online" "Stop" command, or when the user program is at a break point, or when the
'Online’ 'Single Cycle' command has been executed.

'Online’ 'Stop’ Shortcut: <Shift>+>F8>

Stops the execution of the program in the PLC or in Simulation Mode between two cycles. Use the "Online"
"Run" command to restart the program.
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'Online’ '‘Reset’

This command resets - with exception of the retain variables (VAR RETAIN) - all variables to that specific
value, with which they have got initialized (also those variables which have been declared as VAR
PERSISTENT !). If you have initialized the variables with a specific value, then this command will reset the
variables to the initialized value. All other variables are set at a standard initialization (for example, integers
at 0). As a precautionary measure, TwinCAT PLC Control asks you to confirm your decision before all of the
variables are overwritten. The situation is that which occurs in the event of a power failure or by turning the
controller off, then on (warm restart) while the program is running. Use the 'Online' 'Run' command to restart
the program.

‘Online’ ‘Reset All’

This command resets all variables including the persistent ones ( PERSISTENT) to their initialization values
and erases the user program on the controller. The controller is returned to its original state.

‘Online’ 'Toggle Breakpoint’ Shortcut: <F9>

This command sets a breakpoint in the present position in the active window. If a breakpoint has already
been set in the present position, that breakpoint will be removed. The position at which a breakpoint can be
set depends on the language in which the POU in the active window is written. In the Text Editors (IL, ST),
the breakpoint is set at the line where the cursor is located, if this line is a breakpoint position (recognizable
by the dark-gray color of the line number field). You can also click on the line number field to set or remove a
breakpoint in the text editors. In FBD and LD, the breakpoint is set at the currently selected network. In order
to set or remove a breakpoint in the FBD or LD Editor, you can also click on the network number field. In
SFC, the breakpoint is set at the currently selected step. In SFC you can also use <Shift> with a doubleclick
to set or remove a breakpoint. If a breakpoint has been set, then the line number field or the network number
field or the step will be displayed with a light-blue background color. If a breakpoint is reached while the
program is running, the program will stop, and the corresponding field will be displayed in a red background
color. In order to continue the program, use the "Online"™ "Run”, "Online" "Step in", or "Online" "Step
Over" commands.

You can also use the Breakpoint dialog box to set or remove breakpoints.

'Online’ 'Breakpoint Dialogbox'

This command opens a dialog box to edit breakpoints throughout the entire project. The dialog box also
displays all breakpoints presently set.

In order to set a breakpoint, choose a POU in the POU combobox and the line or the network in the Location
combobox where you would like to set the breakpoint; then press the Add button. The breakpoint will be
added to the list.

In order to delete a breakpoint, highlight the breakpoint to be deleted from the list of the set breakpoints and
press the Delete button. The Delete All button can be used to delete all the breakpoints.

In order to go to the location in the editor where a certain breakpoint was set, highlight the respective
breakpoint from the list of set breakpoints and press the Go to button.

To set or delete breakpoints, you can also use the 'Online' 'Toggle Breakpoint' command.

Breakpoints |
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Delete
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Breakpoint Editing Dialog Box

‘Online’ 'Step Over' Shortcut: <F10>

This command causes a single step to execute. If a POU is called, the pro-gram stops after its execution. In
SFC a complete action is executed. If the present instruction is the call-up of a function or of a function block,
then the function or function block will be executed completely. Use the "Online" "Step In" command, in
order to move to the first instruction of a called function or function block. If the last instruction has been
reached, then the program will go on to the next instruction in the POU.

‘Online’ 'Step In' Shortcut: <F8>

A single step is executed. The program is stopped before the first instruction of a called POU. If necessary,
there will be a changeover to an open POU. If the present position is a call-up of a function or of a function
block , then the command will proceed on to the first instruction in the called POU. In all other situations, the
command will function exactly as "Online™ "Step Over".

‘Online’ 'Single Cycle' Shortcut: <Ctrl>+<F5>

This command executes a single PLC Cycle and stops after this cycle. This command can be repeated
continuously in order to proceed in single cycles. The Single Cycle ends when the "Online™ "Run"
command is executed.

'Online’ 'Write Values' Shortcut: <Ctrl>+<F7>

With this command, one or more variables are set — one time only! — to user defined values at the beginning
of a cycle.

The values of all single-element variables can be changed, so long as they are also visible in Monitoring.
Before the command 'Write values' can be executed, a variable value must be ready to be written.

1. Define the values

» For non-boolean variables a double mouse click in performed on the line in which a variable is
declared, or the variable is marked and the <Enter> key is pressed. The dialog box "Write variable <x>'
then appears, in which the value to be written to the variable can be entered.

OldWalue: |4 | oK. |

Mew b alue: IEEI Cancel

Dialog Box for Writing a New Variable Value.

» For boolean variables, the value is toggled (switched between TRUE and FALSE, with no other value
allowed) by double-clicking on the line in which the variable is declared; no dialog appears.

The value set for Writing is displayed in brackets and in turquoise colour behind the former value of the
variable. e.g. a=0 <:=34>.

@ Exception: In the FBD and LD Editor the value is shown turquoise without brackets next to the vari-

1 able name.

Set the values for as many variables as you like.

The values entered to be written to variables can also be corrected or deleted in the same manner. This is
likewise possible in the 'Online’ "Write/Force dialog' (see below).

The values to be written that were previously noticed are saved in a writelist (Watchlist), where they remain
until they are actually written, deleted or transferred to a forcelist by the command 'Force values'.

2. Write the values

The command to Write Values can be found at two places:
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+ Command "Write Values' in the menu 'Online'.
+ Button 'Write Values' in the dialog 'Editing the writelist and the forcelist'.

When the command "Write values' is executed, all the values contained in the writelist are written, once only ,
to the appropriate variables in the controller at the beginning of the cycle, then deleted from the writelist. (If
the command 'Force values' is executed, the variables in question are also deleted from the writelist, and
transferred to the forcelist!)

@ Inthe sequential function chart language (SFC), the individual values from which a transition ex-
pression is assembled cannot be changed with "Write values'. This is due to the fact that in monitor-
1 ing the 'Total value' of the expression, not the values of the individual variables are displayed (e.g.
"a AND b" is only displayed as TRUE if both variables actually have the value TRUE).
In FBD, on the other hand, only the first variable in an expression, used for example as input to a
function block, is monitored. Thus a "Write values' command is only possible for this variable.

'Online’ 'Force values' Shortcut: <F7>

With this command, one or more variables are permanently set to user-defined values. The setting occurs in
the run-time system, both at the beginning and at the end of the cycle.

The time sequence in one cycle: 1.Read inputs, 2. Force values 3. Process code, 4. Force values 5. Write
outputs.

The function remains active until it is explicitly suspended by the user (command 'Online' 'Release force') or
the programming system is logged-out.

For setting the new values, a writelist is first created, just as described under 'Online' '"Write values'. The
variables contained in the writelist are accordingly marked in Monitoring. The writelist is transferred to a
forcelist as soon as the command 'Online’ 'Force values' is executed. It is possible that an active forcelist
already exists, in which case it is updated as required. The writelist is then emptied and the new values
displayed in red as 'forced'. Modifications of the forcelist will be transferred to the program with the next
'Force values' command.

The forcelist is created at the first forcing of the variables contained in the writelist, while the writelist existed
prior to the first writing of the variables that it contains.

The command for forcing a variable, which means that it will be entered into the forcelist can be found at the
following places:

* Command 'Force Values' in the menu ‘Online'.
» Button 'Force Values' in the dialog 'Editing the writelist and the forcelist'.

In the sequential function chart language, the individual values from which a transition expression is
assembled cannot be changed with 'Force values'. This is due to the fact that in monitoring the 'Total value'
of the expression, not the values of the individual variables are displayed (e.g. "a AND b" is only displayed as
TRUE if both variables actually have the value TRUE).

In FBD, on the other hand, only the first variable in an expression, used for example as input to a function
block, is monitored. Thus a 'Force values' command is only possible for this variable.

'Online’ ‘Release Force' Shortcut: <Shift>+<F7>

This command ends the forcing of variable values in the controller. The variable values change again in the
normal way.

Forced variables can be recognized in Monitoring by the red color in which their values are displayed. You
can delete the whole forcelist, but you can also mark single variables for which the forcing should be
released.

To delete the whole forcelist, which means to release force for all variables, choose one of the following
ways:

+ Command 'Release Force' in menu 'Online’.
» Button 'Release Force' in dialog 'Editing the writelist and the forcelist'

» Delete the whole forcelist using the command ‘Release Force’ in the dialog ‘Remove Write-/Forcelist’.
This dialog opens if you choose the command ‘Release Force’ while also a writelist exists.
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To release force only for single variables you have to mark these variable first. Do this in one ways
described in the following. After that the chosen variables are marked with an turquoise extension <Release
Force>:

* A double mouse click on a line, in which a non boolean variable is declared, opens the dialog ‘Write
variable <x>’. Press button <Release Force for this variable> .

* Repeat double mouse clicks on a line in which a boolean variable is declared to toggle to the display
<Release Force> at the end of the line.

* In the menu ‘Online’ open the Write/Force-Dialog and delete the value in the edit field of the column
‘Forced value’.

When for all desired variables the setting “<Release Force>" is shown in the declaration window, choose the
command ‘Force’ to transfer the modifications of the forcelist to the program.

If the current writelist (see 'Online’ "Write Values') is not empty while you execute the command ‘Release
Force’, the dialog 'Remove Write-/Forcelist’ will be opened. There the user has to decide whether he just
wants to Release Force or additionally wants to Remove the writelist or if he wants to remove both lists.

Remove Write-/Forcelist |

R emoyve Wiite-/Forcelist

[ Remove writelist Cancel |

[T Releaze force

'Online’'Write/Forcen Dialog’

This command leads to a dialog which displays in two registers the current writelist (Watchlist) and forcelist
(Forcelist). Each variable name and the value to be written to it or forced on it are displayed in a table.

E diting the writelist and the forcelist Ed |
| Farcelist I Ok |
Yariahle Varbereiteter Wert Eeiisz] |
_ FALSE
FLC_PRG.dw 3421
FLC_FPRG.T 43

E diting the writelist and the forcelist

watchlist  Forcelist | 1] 4 |
Yariahle Geforcter Wert CElcE |
_ 433
PLC_PRG. dw 12322
PLZ_PRG.ho TRUE
PLCZ_PRG.& 2
rite YW alues |
Force YWalues |
Releaze Force |
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The variables reach the watchlist via the commands 'Online’ 'Write Values' and are transferred to the
forcelist by the command 'Online’ ‘Force Values'. The values can be edited here in the ,Prepared Value® or
.Forced Value“ columns by clicking the mouse on an entry to open an editor field. If the entry is not type-
consistent, an error message is displayed. If a value is deleted, it means that the entry is deleted from the
writelist or the variable is noticed for suspension of forcing as soon as the dialog is closed with any other
command than Cancel.

The following commands, corresponding to those in the Online menu, are available via buttons:

Force Values: All entries in the current writelist are transferred to the forcelist, that is the values of the
variables in the controller are forced. All variables marked with 'Release Force' are no longer forced. The
dialog is then closed.

Write Values: All entries in the current writelist are written once only to the corresponding variables in the
controller. The dialog is then closed.

Release Force: All entries in the forcelist will be deleted or, if a writelist is present, the dialog “Delete write-/
forcelist” comes up, in which the user must decide whether he only wants to release forcing or discard the
writelist, or both. The dialog will close at that point, or after the selection dialog is closed as the case may
be.

'Online’ ‘Show Call Stack’

You can run this command when the PLC stops at a breakpoint. You will be given a dialog box with a list of
the POUs currently in the Call Stack

Callstack

FLC_FRG [3)
Prozeszsz [A]

Example of a Call Stack

The first POU is always the in the appointed debug task called program, because this is where the executing
begins.

The last POU is always the POU being executed. After you have selected a POU and have pressed the Go
to button, the selected POU is loaded in its editor, and it will display the line or network being processed.

'Online’ ‘Flow Control’

If you have selected the flow control, then a check will appear in front of the menu item. Following this,
every line or every network will be marked which was executed in the last PLC Cycle. The line number field
or the network number field of the lines or networks which just run will be displayed in green. An additional
field is added in the IL-Editor in which the present contents of the accumulator are displayed. In the graphic
editors for the Function Block Diagram and Ladder Diagram, an additional field will be inserted in all
connecting lines not transporting any Boolean values. When these Out- and Inputs are verified, then the
value that is transported over the connecting line will be shown in this field. Connecting lines that transport
only Boolean values will be shaded blue when they transport TRUE. This enables constant monitoring of the
information flow.

'Online’ ‘Simulation’

Simulation Mode is only accessibly for Buscontroller BC and not for TwinCAT PC. If Simulation Mode is
chosen, then a check will appear in front of the menu item. In the simulation mode, the user program runs on
the same PC under Windows. This mode is used to test the project. The communication between the PC
and Simulation Mode uses the Windows Message mechanism. If the program is not in simulation mode, then
the program will run on the PLC. The status of this flag is stored with the project.

TX1200 Version: 1.2 109



Individual Components BEGKHOFF

'Online' ‘Communication Parameters'

The parameters for transferring through the serial interface can be entered in a dialog box. It is important that
these parameters agree with those entered in the PLC .

Communication Parameters |

Baudrate————

- COk1: ] 4
CUEE © o0 [ Lo |
% 19200 ¢ 38400 COM4: Cancel |

" B7EO0 ¢ 115200

Stop Bite—————— — Parity

1 C15C 2 & No Parity
" Ewen
' Uneven

Dialog box for Entering Communication Parameters

Possible adjustments include: the baudrate; whether the transfer should be made with Even, Odd, or No
Parity; the number of Stop Bits; and also the interface (COM1, COM2, etc.) via which the transfer is to occur.
The selected parameters are stored with the project.

‘Online’ 'Choose Runtime System’
Only TwinCAT PC:

You can choose a runtime system. You see the local (max. four) and remote accessible runtime systems.

Choose Run-Time System

5 ~Local- [127.295.255.1.1.1]
LAl B un-Time 1 [Faort 801)
E B Time 2 [Port 311 Cancel
e Run-Time 3 [Part 821)
e Run-Time 4 [Part 831)
+- W 0002327 [1721617.106.1.1)

Yerzion Info...

E el

The runtime system information will be stored in the PLC project file after saving. Therefore, the selected port
number is visible then in the TwinCAT System Manager configuration after a rescan.

Online’ ‘Sourcecode download’

This command loads the source code for the project into the controller system. This is not to be confused
with the Code that is created when the project is compiled! You can enter the options that apply to Download
(time, size) in the 'Project’ 'Options’ ‘Sourcedownload’ dialog.
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‘Online’ ‘Create bootproject’

With this command (done online), the compiled project is set up on the controller in such a way that the
controller can load it automatically when restarted. Storage of the boot project occurs differently depending
on the target system. For example a file is created on the PC in the TwinCAT boot directory:
TCPLC_P_x.wbp (x is the number of the run time system 1 up 4).

‘Online’ ‘Create bootproject (offline)’

With this command, the compiled project is set up in the project folder together with the *.pro file. Storage of

the boot project occurs differently depending on the target system. For example a file is created on a PC with
WinXP the name will be TCPLC_P_x.wbp (x is the number of the run time system 1 up 4). The controller can
load this boot project, if the user copies the file into the TwinCAT Boot folder manually.

‘Online’ "Write file to controller’

This command is used for loading any desired file onto the controller. It opens the dialog for "Write file to
controller' in which you can select the desired file. After the dialog is closed using the 'Open' button, the file is
loaded into the controller and stored there under the same name. The loading process is accompanied by a
progress dialog.

With the command 'Online' 'Load file from controller' you can retrieve a file previously loaded on the
controller.

‘Online’ 'Load file from controller’

With this command, you can retrieve a file previously loaded into the controller using 'Online’ "Write file to
controller'. You receive the 'Load file from controller' dialog. Under Filename, provide the name of the
desired file, and in the selection window enter the directory on your computer into which it is to be loaded as
soon as the dialog is closed with the ,,Save“ button.

The following menue entries are enabled, if the target system is BCxxxx:

'Online’ 'coupler’

The following special commands are available:

K-Bus Reset: A reset of the Terminal bus is performed
Coupler Reset: The coupler will be restarted

Vendor Configuration: The factory default settings will be loaded (Boot Project erased), the coupler must
be subsequently restarted by initiating a coupler reset.

Start Cycle Time Measuring: The cycle-time measurement on the BCxxxx will be started.
Stop Cycle Time Measuring: The cycle-time measurement on the BCxxxx will be stopped

Read Cycle Time Measuring: he minimum cycle-time (since measurement start), maximum cycle-time,
average cycle-time (taken from the last 200 cycles) , actual cycle-time and the number of PLC-cycles will be
read.

Set Cycle Time: The target cycle-time and background task time can be set here. If the actual cycle-time
exceeds the target cycle-time the next cycle-time will be correspondingly late (there is no longer a constant
cycle). In general the target cycle-time is calculated as follows: 1.25 times the average cycle-time (from cycle
measure read), background task time: 0.25 times the average cycle-time. The time can be set to a specified
value to an accuracy of 1ms.
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Simulation Mode
Communication Parameters. .

(B Rese

Coupler Fezet
Wendor Configuration

Start Cocle Time Meazuring
Stop Cucle Time Meazuring
Read Cycle Time Measuring
Set Cycle Time

4.7 Windows

Under the "Window" menu item you will find all commands for managing the windows. There are commands
both for the automatic set up of your window as well as for opening the library manager and for changing
between open windows. At the end of the menu you will find a list of all open windows in the sequence they
were opened. You can switch to the desired window by clicking the mouse on the relevant entry. A check will
appear in front of the active window.

'Window' 'Tile Horizontal'

With this command you can arrange all the windows horizontally in the work area so that they do not overlap
and will fill the entire work area.

'Window' 'Tile Vertical’

With this command you can arrange all the windows vertically in the work area so that they do not overlap
and will fill the entire work area.

'Window' 'Cascade’

With this command you can arrange all the windows in the work area in a cascading fashion, one behind
another.

'Window' ‘Arrange Symbols’

With this command you can arrange all of the minimized windows in the work area in a row at the lower end
of the work area.

'Window' 'Close all’

With this command you can close all open windows in the work area.

‘Window' ‘Messages’ Shortcut: <Shift>+<Esc>

With this command you can open or close the message window with the messages from the last compiling,
verifying, or comparing procedure. If the messages window is open, then a check (i) will appear in front of
the command.

‘Window' ‘Library Manager'

With this command you can open or close the library manager.
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‘Window' ‘Log’

With this command you can open or close the Log window, where protocols of the online sessions can be
displayed.

4.8 Help System

Should you encounter any problems with TwinCAT PLC Control during your work, online help is available to
help to solve them. There you will find all the information that is also contained in this handbook. The help
refers directly to Beckhoff Information System. The Beckhoff Information System has to be installed.

4.9 Log

The log stores in chronological order actions that occur during an Online session. For this purpose a binary
log file (*.log) is set up. Afterward, the user can store excerpts from the appropriate project log in an external
log.

The log window can be opened in either Offline or Online mode and can thus serve as a direct monitor
online.

'Window"Log"

To open, select the menu item 'Window' 'Log'.

& Log O]
Log: [Internal]

4 Log

B ¥ <190201 - 122343 - €19.02.07 - 122249
£ <19.02.01 -12:23:43>  Einloggen
£ <19.02.01 - 122349 Ausloggen

B ¥ 190201 - 1223567 - £19.02.01 - 122257
L% :19.02.00 - 12 7= Einloggen -» Projekt nicht karmekt

B ¥ <19.0201 - 122403 - £19.02.07 - 12:24:08>
£ <19.02.01 -12:24:03> Einloggen
& 190201 - 12:24:05:  Start
& <19.02.01 - 12:24:08:  Ausloggen

B & <19.0201 - 122417 - £19.02.01 - 122417
£ <19.02.01 - 122411 Einloggen

Categary: Benutzeraktion
Descrption:  Einleggen
Ifa: Projekt nicht kormekt

Spstern tirne: 19.02.01 - 12:23:57
Relative time:  00:00:00.000
Druration; 1032 mz

In the log window, the filename of the currently displayed log appears after Log:. If this is the log of the
current project, the word "(Internal)" will be displayed.

Registered entries are displayed in the log window. The newest entry always appears at the bottom.

Only actions belonging to categories that have been activated in the 'Filter' field of the menu 'Project’
'Options’ 'Log' will be displayed. Available information concerning the currently selected entry is displayed
below the log window:

Category: The category to which the particular log entry belongs. The following four categories are possible:

» User action: The user has carried out an Online action (typically from the Online menu).

+ Internal action: An internal action has been executed in the Online layer (e.g. Delete Buffers or Init
Debugging).

« Status change: The status of the runtime system has changed (e.g. from Running to Break, if a
breakpoint is reached).
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* Exception: An exception has occurred, e.g. a communication error.

Description: The type of action. User actions have the same names as their corresponding menu
commands; all other actions are in English and have the same name as the corresponding OnlineXXX()
function.

Info: This field contains a description of an error that may have occurred during an action. The field is empty
if no error has occurred. System time: The system time at which the action began, to the nearest second.

Relative time: The time measured from the beginning of the Online session, to the nearest millisecond.
Duration: Duration of the action in milliseconds.

Load...

An external log file *.log can be loaded and displayed using the standard file open dialog. The log that is
present in the project will not be overwritten by the command. If the log window is closed and later opened
again, or a new Online session is started then the version that is loaded will again be replaced by the project
log.

Save...

This menu item can only be selected if the project log is currently displayed. It allows an excerpt of the
project log to be stored in an external file. For that, the following dialog will be displayed, in which the Online
sessions to be stored can be selected:

savelog _____________EI

Online zezsions bo save:

1302070 - 171:36:38: - <13.03.07 - 11:36:48
£13.03.01 - 11:36:49: - <13.03.01 - 11:36:56 Catcel
130300 - 11-37 05 - <13 0307 -

£13.03.01 - 11:37:08> - <13.02.01 - 11:37:.09

i

MHane |

After successful selection, the standard dialog for storing a file opens ('Save Log').

Display Project Log
This command can only be selected if an external log is currently displayed. It switches the display back to
the project log.

Storing the project log

Regardless of whether or not the log is stored in an external file (see above), the project log is automatically
stored in a binary file entitled <projectname>.log. If a different path is not explicitly given in the 'Project’
'Options' 'Log' dialog, the file is stored in the same directory as that in which the project is stored.

The maximum number of Online sessions to be stored can be entered in the 'Project' 'Options' 'Log' dialog. If
this number is exceeded during recording, the oldest session is deleted to make room for the newest one.
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5 Editors

All editors for POUs (Program Organization Units) consist of a declaration part and a body. These are
separated by a screen divider that can be dragged as required by clicking it with the mouse and moving it up
or down. The body can consist of other a text or a graphic editor; the declaration portion is always a text
editor.

Print margins

The vertical and horizontal margins that apply when the editor contents are printed, are shown by red
dashed lines if the 'Show print range' option in the project options in the dialog "Workspace' was selected.
The properties of the printer that was entered apply, as well as the size of the print layout selected in the
'File' "Printer Setup’ menu. If no printer setup or no print layout is entered, a default configuration is used
(Default.DFR and default printer). The horizontal margins are drawn as if the options 'New page for each
object' or 'New page for each sub-object' were selected in 'Documentation settings'. The lowest margin is
not displayed.

@® An exactdisplay of the print margins is only possible when a zoom factor of 100% is selected.

Comment

User comments must be enclosed in the special symbol sequences ,(*“ and ,*)“. Example: (*This is a
comment.*)

Comments are allowed in all text editors, at any location desired, that is in all declarations, the IL and ST
languages and in self-defined data types. If the Project is printed out using a template, the comment that
was entered during variable declaration appears in text-based program components after each variable.

In the FBD and LD graphic editors, comments can be entered for each network. To do this, search for the
network on which you wish to comment and activate 'Insert' 'Comment'. In CFC there are special comment
POUs which can be placed at will.

In SFC, you can enter comments about a step in the dialog for editing step attributes.

Nested comments are also allowed if the appropriate option in the 'Project’ '‘Options' ‘Build Options'
dialog is activated. In Online mode, if you rest the mouse cursor for a short time on a variable, the type and if
applicable the address and comment of that variable are displayed in a tooltip.

Zoom to POU

With this command a selected POU is loaded into its editor. The command is available in the context menu
(<F2>) or in the 'Extras' menu, if the cursor is positioned on the name of a POU in a text editor or if the POU
box is selected in a graphic editor. If you are dealing with a POU from a library, then the library manager is
called up, and the corresponding POU is displayed.

Open instance

This command corresponds to the command 'Project’ 'Open instance'. It is available in the context menu or
in the 'Extras' menu, if the cursor is positioned on the name of a function block in a text editor or if the
function block box is selected in a graphic editor.

Intellisense Function

If the option 'List components' is activated in the project options dialog for category 'Editor’, then the
"Intellisense" functionality will be available in all editors, in the Watch- and Receiptmanager, in the
Visualization and in the Sampling Trace:

 If you insert a dot "." instead of an identifier, a selection box will appear, listing all local and global
variables of the project. You can choose one of these elements and press 'Return’ to insert it behind
the dot. You can also insert the element by a doubleclick on the list entry.

« If you enter a function block instance or a structure variable followed by a dot, then a selection box
listing all input and output variables of the corresponding function block resp. listing the structure
components will appear, where you can choose the desired element and enter it by pressing 'Return’ or
by a doubleclick.
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Example:
Insert "struvar." -> the components of structure struct1 will be offered

D001(FROGRAM ST_EXAMPLE
oozfvar:

nooa struvar struct?;
IEN N

0007|struvar.

ooz i
0003|k1:=((D "é? istructl _dwe_var
noo4d ‘é? struct! _i_war
5.1 Declaration Editor

The declaration editor is used to declare variables of POUs and global variables, for data type declarations,
and in the Watch and Recipe Manager. It gives access to the usual Windows functions, and even those of
the IntelliMouse can be used if the corresponding driver is installed.

In Overwrite mode, 'OV' is shown in black on the status bar; switching between Overwrite and Insert modes
can be accomplished with the <Ins> key. The declaration of variables is supported by syntax coloring.

The most important commands are found in the context menu (right mouse button).
Declaration Part

All variables to be used only in this POU are declared in the declaration part of the POU. These can include:
input variables, output variables , in-put/output variables, local variables, retain variables, and constants. The
declaration syntax is based on the IEC1131-3 standard. An example of a correct declaration of variables in
TwinCAT PLC Control-Editor:

0007 FUNCTION_BLOCK Declarations -
0002)VAR_INFUT

0003 StartImT;
0004 EMD_VAR
_000&|VAR_OUTPUT
000 Qut!:IMT;
_00ay| QutZ:IMT;
0008 EMD_VAR
_00og)vAR

ao10 Powerindex |WNT:=0;

0011 OutPuts AT SEniii: BOOL,

o1z Time1:IMT;

001 3 EMD_WAR

= e
nnndl =

4 | H

Declarationeditor

Input Variable

Between the key words VAR_INPUT and END_VAR, all variables are declared that serve as input variables
for a POU. That means that at the call position, the value of the variables can be giv