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Chapter 1 - General



1 General Component Parts of the IEC 61131-3 Programming Tool The IEC 61131-3 Programming Tool comprises of the following components: • 1 pc user manual, WAGO-I/O-PRO 32, Item number: 759-122/000-002 English • 1 pc communication cable Item number: 750-920 • 1 pc CD rom • 1 pc Software Licence Agreement = IEC 61131-3 Programming Tool



Item number: 759-330/000-002



Legal Stipulation This manual including all of its illustrations is copyrighted, deviations from the copyright stipulations are strictly prohibited. Reproduction, translation as well as electronic and photographic archiving or changes require the written approval of WAGO Kontakttechnik GmbH. Non observance will result in claims for damage. WAGO Kontakttechnik GmbH reserves all rights for changes or amendments which serve technical progress. All rights for the issuing of patents or the protection of registered designs are reserved by WAGO Kontakttechnik GmbH. Products of other suppliers are always referred to without reference to patent rights. For this reason the existence of such rights cannot be excluded. The use of the product described in this manual is solely intended for qualified persons trained in PLC programming, qualified electricians or persons instructed by qualified electricians who are also familiar with the applicable standards and directives. WAGO Kontakttechnik GmbH declines all liability for faulty operation and damages to WAGO products and products from other suppliers resulting from non-observance of the information contained in this manual. The components are delivered ex works with a defined hardware and software configuration for each case of application. Changes are only permitted within the framework of the possibilities outlined in the manuals. All other changes or modifications to the hardware or software as well as the use of the components not conforming with that intended will result in the exclusion from any liability on the part of WAGO Kontakttechnik GmbH.
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Symbols



Symbols Ensure that the following explanations are observed! To assure a quick installation and start up of the units described in this manual ensure that the following information and explanations are carefully read and adhered to. Description of the symbols used



The ATTENTION symbol refers to a) incorrect handling which can result in damage or destruction to the hardware or software b) possible injuries to persons when operating with dangerous peripheral process units.



The FINGER symbol describes routines or gives suggestions for the efficient use of the unit and optimisation of the software.



The MOUSE symbol indicates instructions for use.
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Start System Requirements



WAGO-I/O-PRO 32



PC:



Pentium processor



Operating system:



Microsoft Windows 95 or better



Main memory:



Windows 95: 16 MB or Windows NT 4.0: 64 MB



Hard disk storage:



recommanded: 10 MB



Monitor:



VGA or comparable



Mouse:



required



CD rom drive:



required



Others:



free serial interface, COM 1...4



1-3



Start



Set-up WAGO-I/O-PRO 32 is delivered on a installation CD which includes all program files of the application. The set-up program is not different to the setup method of most other Windows applications. The set-up program is started from the D drive in the following instructions. In case you would like to use another drive, please enter the corresponding letter. To install WAGO-I/O-PRO 32: 1.



Put the WAGO-I/O-PRO 32-CD in the D drive.



2.



In case "Autoplay" is selected in your system the set-up will be started automatically. Proceed with step 6. If the set-up is not starting automatically please proceed with step 3.



3.



Select "Execute" in the Windows "Start" menu



4.



Start the WAGO-I/O-PRO 32 set-up.



5.



Enter "D:\setup.exe" (D is the drive with the WAGO-I/O-PRO-32CD) and start the set-up by clicking on "OK".



6.



Select the set-up language.



The rest of the set-up is taking place via menus. Please follow the instructions to complete the set-up. If possible the proposed settings should be adopted. The set-up type will be requested during the set-up. & Click on "Complete new installation" and confirm with "Next". Uninstall



To uninstall WAGO-I/O-PRO 32: 1.



Select "Settings" in the Windows "Start" menu and open "System control".



2.



Click on "Software".



3.



Select WAGO-I/O-PRO 32 in the list and click on "Remove".



4.



Click on "Yes" to confirm the removal.



Note: After having uninstalled WAGO-I/O-PRO 32 you might be asked to restart the computer. Please follow this instruction.
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Start Menu "Start" To start WAGO-I/O-PRO 32 : 1.



Click on the "Start" symbol in the Windows system tray to open the "Start" menu.



2.



Select the "Programs" option in the "Start" menu to open the "Programs" folder.



3.



Select "WAGO-I/O-PRO 32*" to open the "WAGO-I/O-PRO 32*" folder.



4.



Click on the "WAGO-I/O-PRO 32 English" link to start the programming system.



* or the name you selected. "My Computer" or Windows Explorer You can start "WAGO-I/O-PRO 32" using the icon "My Computer" or the Windows-Explorer. You can find the "WAGO-IO-PRO 32.exe" file on the drive and in the folder you indicated during the set-up. If you did not change the presettings during the set-up you can find the "WAGO-IO-PRO 32.exe" in the folder: C:\Programs\WAGO-IO-PRO 32\English & Doubleclick on the "WAGO-IO-PRO 32.exe" file or highlight the file and press the key. ** or CR, ↵
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Start



Latest Information on WAGO-I/O-PRO 32 V2.1 Menu "Start" This will provide you with updated information concerning WAGO-I/O-PRO 32. This information resulting from the realisation of projects in practice using WAGO-I/O-PRO 32 could not be included in the manual at the time of its preparation. README can be started in one of the following manners: 1.



Click on the "Start" symbol in the Windows task bar in order to open the "Start" menu.



2.



Select the "Programs" option in the "Start" menu to be able to open the "Programs" folder.



3.



Select "WAGO-I/O-PRO 32*" to open the "WAGO-I/O-PRO 32*" folder.



4.



Click on the "Latest Informaten on WAGO-I/O-PRO 32 V2.1" link to open the "Readme_E" file.



* or the name you have selected "My Computer" or Windows Explorer You can start "Readme_E" by means of the symbol "My Computer" or from the Windows-Explorers. You will find the file "Readme_E.exe" on the drive and in the folder you have selected during the installation. If you did not change the preset settings during installation, "Readme_E.exe"will be in: C:\Programs\WAGO-IO-PRO 32\English & Double-click on the "Readme_E.exe" file or select the file and press . ** or CR, ↵
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Important Information When working with WAGO-I/O-PRO 32 please observe the following information:



Warning! If during a status change from "Run" to "Stop" outputs are still active (e.g. for motor contactors or valves), they will remain active! Software cutouts (e.g. by initiators) are then ineffective as the programme is not processed any more! The change of operation mode takes place internally at the end of a programme cycle!



Endless loop In the event of a endless loop the outputs deactivate via the Watchdog of the output terminal blocks. In this case, a communication with the controller is impossible. (To restore communication, switch the supply voltage of the controller off and on again. You can re-establish the communication by pressing the function selector. This selector must then be either in the top or central position.) The Programmer has to ensure that no endless loop can occur!
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2 WAGO-I/O-PRO 32 A Brief Introduction to WAGO-I/O-PRO 32 What is WAGO-I/O-PRO 32 WAGO-I/O-PRO 32is a complete development environment for your PLC. (WAGO-I/O-PRO 32 stands for WAGO-I/O-System-Programming, 32 Bit) WAGO-I/O-PRO 32 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 (such as Visual C++). Overview of WAGO-I/O-PRO 32 Functions How is a project structured? A project is put into a file named after the project. The first POU (Program Organization Unit) created in a new project will automatically be named PLC_PRG. The process begins here (in compliance with the main function in a C program), and other POUs can be accessed from the same point (programs, function blocks and functions). Once you have defined a Task Configuration, it is no longer necessary to create a program named PLC_PRG. You will find more about this in the Task Configuration chapter. There are different kinds of objects in a project: POUs, data types, display elements (visualizations) and resources. The Object Organizer contains a list of all the objects in your project. How do I set up my project? First you should configure your PLC in order to check the accuracy of the addresses used in the project. Then 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 I test my project? Once all errors have been removed, activate the simulation, log in to the simulated PLC and start the program processing.
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Project Components



Now open the window with your PLC Configuration and 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 Receipt Manager you can configure data records whose values you wish to examine. Debugging 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. Additional Online Functions An additional 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. Once the project has been set up and tested, the hardware can be loaded in the hardware and tested as well. The same online functions you used with the simulation are available. Additional WAGO-I/OPRO 32 Features The entire project can be documented or exported to a text file at any time. Summary WAGO-I/O-PRO 32 is a complete development tool used to program your PLC which will save you a measurable amount of time setting up your applications.



Project Components Project A project contains all of the objects in a PLC program. A project is saved in a file named after the project. The following objects are included in a project: POUs (Program Organization Units), data types, visualizations, resources, and libraries. POU (Program Organization Unit) Functions, function blocks, and programs are POUs. 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 and LD.
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WAGO-I/O-PRO 32 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 POU, which yields exactly one data element (which can consist of several elements, such as fields or structures) when it is processed, and whose call in textual languages can occur as an operator in expressions. When declaring a function do not forget that the function must receive a type. This means, after the function name, you must enter a colon followed by a type. A correct function declaration can look like this example: FUNCTION Fct: INT In addition, a result must be assigned to the function. That means that function name is used as an output variable. A function declaration begins with the keyword FUNCTION and ends with END_FUNCTION. Example in IL of a function that takes three input variables and returns the product of the first two divided by the third:



Image 2.1: Function



The call of a function in ST can appear as an operand in expressions. Functions do not have any internal conditions. That means that calling up a function with the same argument (input parameters) always produces the same value (output). Examples for calling up the function described above: in IL: LD Fct ST



7 2,4 Result



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



In SFC a function call can only take place within a step or a transition.



Note: If you define a function in your project with the name CheckBounds, 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. An example of how this function is implemented is shown below:



Image 2.2: Example of the Implementation of the Function CheckBounds



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.



Image 2.3: Test Program for the CheckBounds Function
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Note: If you define functions in your project with the name CheckDivByte, CheckDivWord, CheckDivDWord and CheckDivReal, you can use them See the following example for the implementation of the function CheckDivReal:



Bild 2.4: Example for the implementation of the funciton CheckDivReal



Operator DIV uses the output of function CheckDivReal as Divisor. In a program like shown in the following example this avoids an division by 0, the divisor (d) is set from 0 to 1. So the result of the division is 799.



Bild 2.5: Example program of the function CheckDivReal



Functionblock 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. A function block declaration begins with the keyword FUNCTION_BLOCK and ends with END_FUNCTION_BLOCK.
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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:



Image 2.6: Function Block



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 an function block instance. This means the internal variables of the function blocks remain invisible to the user of the function block. Example for accessing an input variable: The function block FB has an input variable in1 of the type INT. PROGRAM prog VAR inst1:fb; END_VAR LD 17 ST inst1.in1 CAL inst1 END_PROGRAM
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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. Note: All values are retained after processing a function block until the next it is processed. Therefore, function block calls with the same arguments do not always return the same output values! Calling a function block You can use the variables of the function block by entering the instance name, a point, and then the variable name. If you would like to set the input parameters 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). 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 shown in the following image:



Image 2.7: Function Block Call in IL



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



WAGO-I/O-PRO 32



2-7



Project Components



Image 2.8: Function Block Call in ST



In FBD the instance of a function block is called as shown in the following image (declaration part the same as with IL):



Image 2.9: Function Block Call in FBD



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.



Image 2.10: Example of a program



Programs can be called. A program call in a function is not allowed. There are also no instances of programs.
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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 PRGExample LD PRGexample.PAR ST ERG in ST: PRGExample; Erg := PRGexample.PAR; In FBD:



Example for a possible call sequence for PLC_PRG: LD 0 ST PRGexample.PAR (*Default setting for PAR is 0*) CAL IL call (*ERG in IL call results in 1*) CAL ST call (*ERG in ST call results in 2*) CAL FBD call (*ERG in FBD call results in 3*) 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. PLC_PRG The PLC_PRG is a special predefined POU. Each project must contain this special program. This POU is called exactly once per control cycle. The first time the "Project" "Object Add" command is used after a new project has been created, the default entry in the POU dialog box will be a POU named PLC_PRG of the program type. You should not change this default setting! If tasks have been defined, then the project may not contain any PLC_PRG, since in this case the procedure sequence depends upon the task assignment.
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Attention: Do not delete or rename the POU PLC_PRG (assuming you are not using a Task Configuration, see chapter Task Configuration!) PLC_PRG is generally the main program in a single task program. Action Actions can be defined to function blocks and programmes. The action represents a further implementation which can be entirely created in another language as the ”normal” implementation. Each action is given a name. An action works with the data from the function block or programme which it belongs to. The action uses the same input/output variables and local variables as the ”normal” implementation uses.



Image 2.11:Example for an action of a function block



In the example given, calling up the function block Counter increases or decreases the output variable ”out”, depending on the value of the input variable ”in”. Calling up the action Reset of the function block sets the output variable to zero. The same variable ”out” is written in both cases. An action is called up with . or .. If it is required to call up the action within its own block, one just uses the name of the action in the text editors and in the graphic form the function block call up without instance information. Examples for the calling-up of the above action: Declaration for all Examples: PROGRAM PLC_PRG VAR Inst : Counter; END_VAR In AWL: CAL Inst.Reset(In := FALSE) LD Inst.out 2-10
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ST



ERG



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



Note: Actions play an important role in blocks in sequential function charts, see the chapter Sequential Function Chart - SFC. The IEC standard does not recognise actions other than actions of the sequential function chart. Resources You need the resources for configuring and organizing your project and for tracing variable values: • 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 Receipt Manager for displaying variable values and setting default variable values See the chapter called "The Resources". 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". 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" and "Defined data types" in the appendix. Visualization WAGO-I/O-PRO 32provides visualizations so that you can display your project variables. You can plot geometric elements off-line with the help of the visualization. They can then change their form online, depending upon certain variable values. See the chapter called "Visualization".
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Languages 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 ST GE JMPC LD EQ STN next:



17 lint 5 next idword istruct.sdword test



(* comment *)



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 Then put the Boolean operand exactly at TRUE if the current result is TRUE R Then put the Boolean operand exactly at FALSE if the current result is TRUE AND N,( Bitwise AND OR N,( Bitwise OR XOR N,( Bitwise exclusive OR ADD ( Addition SUB ( Subtraction MUL ( Multiplication DIV ( Division 2-12
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=> white



"Alarm color"



=> blue



Image 18.12: Dialog box editing visualization, categorie "Color"
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Image 18.13: Dialog box "Color"



& Enter the variable PLC_PRG.IN1 under the menu point "Variables" "Change color". In the case of a condition change of the variable IN1 from FALSE to TRUE and vice versa the element colour change is made in run mode.



Image 18.14: Dialog box editing visualization, categorie "Variables"



& Enter the variable PLC_PRG.IN1 under the menu point "Input" "Toggle variable". Each time the circle is clicked the status of the variable IN1 changes from FALSE to TRUE and vice versa.



Image 18.15: Dialog box editing visualization, categorie "Input"



& Conclude the configuration entries with "OK". WAGO-I/O-PRO 32
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Visualization



& Copy the configured element three times and distribute the generated elements in the editing window. Then double click on the first copy and change all entries of configuration IN1 to IN2. Proceed accordingly for the second and third copy. & Arrange the variables IN3 and IN4 in a different form. & Using the "Shape" menu point assign the variable IN3 a rounded off rectangle and the variable Out1 a rectangle.



Image 18.16: Dialog box editing visualization, categorie "Shape"



Image 18.17: Editing window for visualization object



& Activate a program check and save the project.
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Simulation mode Make the program test in simulation mode first. Here a fieldbus node with programmable fieldbus controller and bus modules is not necessary. & Click in "Object Organizer" in the register card "POU" on the POU "PLC_PRG" as well as in the register card "Visualization" "Graphic" and display the corresponding editing windows. The online commands available are combined in the menu bar under "Online". & Select the "Simulation Mode" in this menu point and then "Login" under this menu point. & To start the program processing click on "Run". A corresponding message ("ONLINE, SIM, RUN") appears in the bottom line of the picture.



Image 18.18: Simulation PLC_PRG and Graphic



If a variable is FALSE, the interior of the allocated contact symbol will be white. If TRUE, it will be shown blue. By double clicking on the elements for IN1, IN2 and IN3 the allocated variables are alternately set or reset. The elements are shown white or blue. The colour of the element for OUT1 is dependent upon the links condition.
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Control mode



Control mode Following the test in simulation mode the program created should first be tested on a programmable fieldbus controller. The fieldbus nodes in the example comprise of the following units: • 1 off programmable fieldbus contoller (MODBUS)



750-815



• 1 off digital input module



750-402



• 1 off digital output module



750-504



• 1 off end module



750-600



• 1 off communication cable



750-920



(The communication cable is a component part of the WAGO programming tools IEC 1131-3)



Image 18.19: MODBUS Controller with digital inputs and outputs



& Supply the fieldbus node with 24V DC (see MODBUS manual). & Connect the COMX interface of your PC to the communication interface of the controller. Use the WAGO communication cable for this purpose. & Click the "Simulation" menu point under "online". The previously displayed check mark is hidden.
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Communication between WAGO-I/O-PRO 32 and the controller is via the WAGO-I/O-PRO 32 Server (Gateway). The communication driver is required for serial data transfer. This driver and its parameterization are entered in the "Communication Parameters" dialog. & To call up this dialog, click on the "Communication Parameters" menu point under "Online". In its basic setting there are no entries in this dialog.



Image 18.20: Dialog box "Communikation parameters" without drivers



& Click on "New" to select a new channel for the driver. The "Communication Parameters: New Channels" dialog appears:



Image 18.21: Dialog box for driver selection



& Mark the "Serial (RS232)" driver in the selection window to configure the serial connection between PC and controller. & Enter the driver name above the selection window and click on "OK" to conclude the selection. The "Communication Parameters" dialog appears again.
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Control mode



Image 18.22: Dialog box "Communikation Parametesr", with drivers and parameters



The serial driver (RS232) is now entered below the minus character in the "Channels" field. In the field to the right the values of the communication parameter for the selected driver are displayed. These values correspond to the default setting of the MODBUS controller. For these reason they need not be changed. & Click on "OK" to take over the driver and its parameter values. The controller test can now start. (For this the operating mode switch of the controllers must be in the middle or upper setting. The address switch is on "00".) & Click the "Loggin" menu point under "Online" to log into the controller. (The WAGO-I/O-PRO 32 Server is active during on-line operation. The communication parameters cannot be polled.) As there is still no program in the controller, you will be asked whether the program should be loaded. & Acknowledge with "Yes". Following this the current program will be loaded. & Once the program is loaded, start the program processing with "Online" "Run". "ONLINE RUN" is signalled on the right end of the status bar. Once voltage (+24V) is applied to the inputs this can be seen in the PLC_PRG window or the graphic by the blue coloured contacts or geometrical elements. Clicking the geometrical element, however, no longer leads to a status change of the variables. & End the online operation with the "Online" "Logout" menu point.
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Documentation Following this it is necessary to parameterize the documentation for this project and print it out. This can only be performed in off-line mode. & Select the command "Printer Setup" in the "File" menu. The "Documentation Setup" dialog is opened. Using this dialog the layout of the pages to be printed can be defined.



Image 18.23: Dialog box "Documentation Setup"



& Enter the following path with the name of the print file in the File field: C:/Programs/WAGO-IO-PRO 32/WORK/QUICK_START.DFR (As standard the documentation is saved in the DEFAULT.DFR file.) & Click on "Edit", to open the documentation page layout. Here you can enter the number of pages, date, file and POU name, as well as position graphics on the pages and lay down the text area in which the documentation is to be printed. & Select the "Placeholder" menu under "Insert". You then receive a selection of the following placeholders: • Page actual number of pages • POUName current POU • FileName



project name



• Date current date • Content



content of current POU



& Click on a placeholder, e.g. Page. & Pull a rectangle in the editing window with the left hand mouse key pressed and position at the required position. In addition you can create text fields for free text input, e.g. for company names and addresses. & For this click on the "Insert""Rectangle" menu point. Pull a correspondingly large field and select a dialog for text entry by double clicking. In addition a Bitmap graphic can be inserted in the page using the "Insert" " Bitmap" menu point, e.g. a company logo. WAGO-I/O-PRO 32
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Documentation



Image 18.24: Page Layout



& Close the window. You are asked in a dialog whether you want to save the entries. & Click on "Yes". & To print out the project click on "Project" "Document..." The following dialog appears:



Image 18.25: Dialog box "Document Project"



& Select the POU to be printed with the mouse. The dialog to be printed is shown after acknowledging with "OK". & Continue with printing in the familiar manner for WINDOWS.
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19 Compliance List Tables Conformance of WAGO-I/O-PRO 32 Version 2.1 with IEC 61131-3. The following tables show the current status of WAGO-I/O-PRO 32 Version 2.1. Missing features will be added during to the further development of WAGO-I/O-PRO 32. The numbers in the first column of the table refer to the first edition of the standard released in March 1993. The description in the first line of a table section refers to the whole section in most cases. Table – No. 1-1 1-2 1-3a



Description character set lower case letters



WAGO-I/O-PRO 32 yes yes yes



1-3b



-



1-4a 1-4b



yes -



1-5a



-



1-5b



-



1-6a 1-6b 2-1 2-2 2-3 3-1 4-1 4-2 4-3 4-4 4-5 4-6 4-7 4-8 5-1 6-2 6-3 6-4 6-5 6-6 6-7 6-8 7-1a 7-1b



yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes



identifier



comments numeric constants



string constants non printable characters



duration constants
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Remarks



in binary, octal- and hexadecimal constants except in comments and strings as quote in strings except in comments and strings except in comments and strings, because the graphic editors are not character based except in comments and strings



becomes "\n"
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7-2a 7-2b 8-1 8-2 8-3 8-4 8-5 8-6 10-1 10-2 10-3 10-4 10-5 10-6 10-7 10-8 10-9 10-10 10-11 10-12 10-13 10-14 10-15 10-16 10-17 10-18 10-19 10-20 12-1 12-2 12-3 12-4 12-5 14-1 14-2 14-3 14-4 14-5 14-6 15-1 15-2 15-3 15-4 15-5 15-6 15-7 15-8 15-9 16-1 16-2 16-3 16-4 16-5
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date and time



BOOL SINT INT DINT LINT USINT UINT UDINT ULINT REAL LREAL TIME DATE TIME_OF_DAY DATE_AND_TIME STRING BYTE WORD DWORD LWORD derived data types



initialising of derived data types



direct addresses



VAR VAR_INPUT VAR_OUTPUT VAR_IN_OUT VAR_EXTERNAL



yes yes yes yes yes yes yes yes yes yes yes yes no yes yes yes no yes yes yes yes yes yes yes yes yes yes no yes yes no yes yes yes yes no no yes no yes yes yes yes yes yes yes yes no yes yes yes yes -



not necessary because all global variables are accessible in every POU, without further declaration
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16-6 16-7 16-8 16-9 16-10 17-1 17-2 17-3 17-4 17-5 17-6 17-7 17-8 18-1 18-2 18-3 18-4 18-5 18-6 18-7 18-8 18-9 19-1 19-2 20-1 20-2 20-3 21-1



VAR_GLOBAL VAR_ACCESS RETAIN CONSTANT AT declaration of variables



initial value assignment



negation of inputs negation of outputs EN/ENO



overloading
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yes no yes yes yes no no yes yes yes yes yes yes no no yes yes yes yes yes yes yes yes yes no yes yes yes no



22-1



type conversation



yes



22-2 22-3 22-4 23-1 23-2 23-3 23-4 23-5 23-6 23-7 23-8 23-9 23-10 23-11 24-12 24-13 24-14 24-15 24-16



TRUNC() BCD_TO_INT INT_TO_BCD ABS SQRT LN LOG EXP SIN COS TAN ASIN ACOS ATAN ADD MUL SUB DIV MOD



yes no no yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
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array of Bool are not packed!



array of BOOL is not packed!



in free FBD/ not in structure based FBD Operators (+, - , AND, OR etc.) are overloaded. There are no typed version of operators. All standard- and user functions are typed. REAL_TO_INT rounds to the nearest integer, whereas REAL_TO_INT(x.5) is equivalent to x+1
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24-17



EXPT



yes



24-18 25-1 25-2 25-3 25-4 26-5 26-6 26-7 26-8 27-1 27-2a



MOVE SHL SHR ROR ROL AND OR XOR NEINT SEL MAX



yes yes yes yes yes yes yes yes yes yes yes



27-2b



MIN



yes



27-3 27-4 28-5 28-6 28-7 28-8 28-9 28-10 29-1 29-2 29-3 29-4 29-5 29-6 29-7 29-8 29-9 30-1 30-2 30-3 30-4 30-5 30-6 30-7 30-8 30-9 30-10 30-11 30-12 30-13 30-14 31-1 31-2 31-3 31-4 33-1 33-2 33-3 33-4a 33-4b



LIMIT MUX GT GE EQ LE LT NE LEN LEFT RIGHT MID CONCAT INSERT DELETE REPLACE FIND date and time functions



yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes no no yes no no no no no no no no no no yes yes yes yes yes yes yes yes yes
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Functions of enumeration types



function blocks



the usage of "**" as operator is not supported



as operator (only two parameters) as operator (only two parameters)



only two operands only two operands only two operands only two operands only two operands only two operands
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33-5a 33-5b 33-6a 33-6b 33-7a 33-7b 33-8a 33-8b 33-9a 33-9b 34-1 34-2 34-3 35-1 35-2 36-1 36-2 36-3 37-1 37-2a 37-2b 37-3a 37-3b 37-4 39-1..9b 39-10 39-11..14 39-15-18 39-19 39-20 39-21 40-1 40-2 40-3a 40-3b 40-4 41-1 41-2 41-3 41-4a 41-4b 41-5



SR RS SEMA R_TRIG F_TRIG CTU CTD CTUD TP TON T---0 TOF 0---T RTC program declaration



SFC steps



transitions



yes yes yes yes yes yes no no no no yes yes yes yes yes yes yes yes yes yes no yes no yes no yes no no yes yes yes yes yes yes yes no no yes
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yes



41-7a 41-7b 41-7c 41-7d 42-1 42-2l 42-2s 42-2f 42-3s 42-3i



yes yes yes yes yes yes yes yes yes yes



actions
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like 33-1..9b see 17-1..4 see 18-1..4



via import, not in editor. in non-IEC-Steps access to step flag by step name not in simple steps not in simple steps in separate window in separate window in separate window



in separate window or via import in separate window or via import
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43-1 43-2 43-3 43-4



step-action association



44-1 44-2 44-3 44-4 44-5 44-6 44-7 44-8 44-9 45-1 45-2 45-3 45-4 45-5 45-6 45-7 45-8 45-9 45-10 46-1 46-2a 46-2b 46-2c 46-3 46-4 46-5a 46-5b 46-5c 46-6a 46-6b 46-6c 46-7 49-1 49-2 49-3 49-4 49-5a 49-5b 49-6a 49-6b 49-6c 49-7 49-8a 49-8b 49-9a 49-9b 49-10a 49-10b 49-10c



action blocks
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actions programmed in IL actions programmed in ST actions programmed in LD actions programmed in FBD usage of actions in LD usage of actions in FBD action qualifier



sequence evolution



configuration and resources



yes yes yes yes



yes yes no yes yes yes yes no no yes yes yes yes yes yes yes yes yes yes yes yes no yes yes yes yes no yes yes no yes no no no no no no no no no no no no no no no no no no



via import, not in editor in separete window, N modifier is implicitly used, name of action is the same as name of step



in separate window in separate window in separate window in separate window



using jump using jump
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49-10d 49-10e 49-10f 50-1a 50-1b 50-2a 50-2b 50-3a 50-3b 50-4a 50-4b 50-5a 51 52-1 52-2 52-3 52-4 52-5 52-6 52-7 52-8 52-9 52-10 52-11 52-12 52-13 52-14 52-15 52-16 52-17 52-18 52-19 52-20 52-21 53-1 53-2 53-3 54-4 54-5 54-6 54-7 54-8 54-9 54-10 54-11 54-12 54-13 55-1 55-2 55-3 55-4 55-5 55-6 55-7 55-8 55-9



tasks



instruction list fields instruction list operators



function block invocation in IL



function block input operators



operators in ST
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no no no yes yes no no yes yes no no yes yes yes yes yes yes no yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes no no no no no no no no no no no yes yes no yes yes yes yes yes yes
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55-10 55-11 55-12 55-13 55-14 55-15 55-16 55-17 56-1 56-2 56-3 56-4 56-5 56-6 56-7 56-8 56-9 56-10 57-1 57-2 57-3 57-4 57-5 57-6 57-7 57-8 57-9 57-10 57-11 57-12 57-13 57-14 58-1 58-2 58-3 58-4 58-5 58-6 58-7 58-8 59-1 59-2 60-1 60-2 61-1 61-2 61-3 61-4 61-5 61-6 61-7 61-8 62-1 62-2 62-3
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statements in ST



graphical languages



graphic execution control (Jump and Return)



powerrail LD link elements contacts



coils



yes yes yes yes no yes yes yes yes yes yes yes yes yes yes yes yes yes no yes no yes no yes no yes no yes no yes no yes yes



in free FBD in free FBD



in free FBD



yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes no no no no yes yes yes
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62-4 62-5 62-6 62-7 62-8 62-9
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yes no no no no no
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Implementation dependent Parameters Clause



Description



WAGO-I/O-PRO 32



2.1.1



National characters used



'$' ad '#' is used. Using '!' or '|' in graphical languages is not necessary (full graphic).



2.1.2



Maximum length of identifiers



no limitation



2.1.5



Maximum length of comments



no limitation



2.2.3.1



Range of duration



2^32 ms = 49,71 days



2.3.1



Range of TIME variables



2^32 ms = 49,71 days



Range of TIME_OF_DAY variables Range of DATE_AND_TIME variables



1970-01-01-00:00 – 2106-02-06-06:28:15 1970-01-01 – 2106-02-06



Maximum numbers of array subscript



3



Maximum number of structure elements



no limitation



Maximum numbers of variables per declaration



no limitation



2.3.3.1



Maximum number of enumerated values



not supported



2.3.3.2



Default maximum length of string variables



80 characters



Maximum allowed length of String variables



255 characters



Maximaum numbers of hierachial levels



4



Logical or physical mapping



physical mapping



Maximum number of subscripts



3



Maximum range of subscripts



64 KB



Maximum number of levels of structures



no limitation



2.4.3



Maximum number of variables per declaration



no limitation



2.5



Information about execution time of POUs



not supported



2.5.1.1



Method of function represenation



Name



2.5.1.5



Maximum number of inputs of extensible functions



no limitation



2.5.2.3.3



Pvmin of counters



-32 768



Pvmax of counters



+32 767



2.5.3



Program size limitations



32 KB



2.6.2



Precision of step elapsed time



1 ms



Maximum number of Steps per SFC



no limitation



2.6.3



Maximum number of transitions per Step and per SFC



no limitation



2.6.4



Action control mechanism



In simple Steps an action is executed every cycle, when its step is active In IEC-Steps, the execution of an action depends on the result of the call of its action control block



2.3.3



2.4.1.1



2.4.1.2
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2.6.4.2



Maximum number of action blocks per simple step Maximum number of action blocks per IEC_Step



1



Graphic indication of step state



Step becomes blue



Transition clearing time



Within on controller cycle



Maximum width of convergence/divergence construts



no limitation



2.7.1



Contens of RESOURCE libraries



Not supported



2.7.2



Tasks



Tasks are supported with premptive or nonpremptive scheduling, depending on the target. Tasks are enabled by an event or by a timer and can be ordered by priority (0-31).



3.3.2.3



Maximum number of CASE selections



no limitation



3.3.2.4



Value of control variable upon termination of FOR loop



One step behind the upper limit.



4.1.1



Graphic representation



Full graphics



Restrictions of network topology in structure based FBD



Only Expression "Trees" allowed with multiple intermediate results. That means no splitting of output lines, except for assigning it to a result. No restrictions on network topology in free FBD.



Evaluation order of feedback loops



In structure based FBD, explicit loops are not supported by topology. In implicit loops the evaluation order is defined by the user.



2.6.5



4.1.3



10



In free FBD, explicit loops are supported. The evaluation order is defined by the user, whereas the user can define topological evaluation order (from left to right, from top to bottom) or data flow evaluation order (from inputs to outputs).
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Appendix A: Additional Libraries Installation The additional libraries are on the WAGO-I/O-PRO 32 CD. The installation program is started from the D drive in the following instructions. In case you would like to use another drive, please enter the corresponding letter. To install additional libraries: 1.



Put the WAGO-I/O-PRO 32-CD in the D drive.



2.



In case "Autoplay" is selected in your system the set-up will be started automatically. Proceed with step 6. If the set-up is not starting automatically please proceed with step 3.



3.



Select "Execute" in the Windows "Start" menu



4.



Start the WAGO-I/O-PRO 32 set-up.



5.



Enter "D:\setup.exe" (D is the drive with the WAGO-I/O-PRO-32CD) and start the set-up by clicking on "OK".



6.



Select the set-up language.



The rest of the set-up is taking place via menus. Please follow the instructions to complete the set-up. If possible the proposed settings should be adopted. You will be asked for the set-up type during the installation. & Click on "Additional libraries installation" and confirm with "Next". A dialog appears to select the libraries. & Select the components you would like to install and delete the ones you wouldn’t like to install.
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Contents Fbusconf.lib* InterBusS.lib* Mod_com.lib* Standard.lib* System.lib*



*These libraries are ready installed in WAGO-I/O-PRO 32.
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WAGO-I/O-PRO 32 Library



Fbusconf.lib



Contents FbusConf_Version .......................................................................................3 FieldbusConfiguration..................................................................................4 ReadFieldbusConfiguration .........................................................................7
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FbusConf_Version WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Controller Configuration FbusConf_Version Function X Function block Program Fbusconf.lib 750-812, 750-814, 750-815 and 750-816 (all MODBUS Controllers)



Input parameter: EN



Data type: BOOL



Comments: A TRUE at this input activates this function.



Return value: VERSION



Data type: WORD



Comments: Library version



Graphic display:



Time behaviour: EN FbusConf_Version



Function description: The FbusConf_Version function feeds back the current version number of the library. This function can be used during program development for information purposes. In addition, version related conflicts can be avoided during the running time.
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FieldbusConfiguration



FieldbusConfiguration WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Controller configuration FieldbusConfiguration Function block X Function Program Fbusconf.lib 750-812, 750-814, 750-815 und 750-816 (all MODBUS controllers)



Input parameter: STARTWORKING



Data type: BOOL



BAUDRATE BYTEFRAME



WORD WORD



DATALENGTH



BOOL



ENDOFFRAMETIME



WORD



ASCIIRTUMODE



BOOL



ERRORCHECKING



BOOL



EXTENDEDFUNCTION BOOL S



A-4 Fbusconf



NOWATCHDOG



BOOL



Output parameter: RESULT



Data type: BOOL



Comments: A TRUE at this input activates the function block. It is only performed once. If parameters are to be changed several times, the FB can be set several times from FALSE to TRUE. Table index for the baud rate. [0..7] Table index for parity and number of stop bits. [0..3] TRUE = 7 Bit, FALSE = 8 Bit Table index for recognising the end of a telegram (END of Frame). [0..7] TRUE = RTU Mode, FALSE = ASCII Mode TRUE = Protocol check activated, FALSE = protocol check is not required (Error Check) Note: the check sum must be transmitted, even with false values. TRUE = Access to the extended parameter is possible, FALSE = access is protected. TRUE = Watchdog cannot be activated, FALSE = Watchdog can be activated. Comments: TRUE as soon as the function block is started. Becomes FALSE if the parameters were already set.
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Graphical display:



Time behaviour: STARTWORKING RESULT Parameter



Function description: This function block allows the programmer to configure the modbus interface. As opposed to the 750-3xx Modbus coupler the parameters are set here by means of function blocks. The parameters correspond to the setting of the Dil switches. Special SW Tools are no longer necessary. If the function block is also recorded in the user program, the automatic configuration is performed even following a controller change over. The settings are taken over in the controller parameter block. If the required parameters are not already set, a software reset is automatically made in Bus operation and the controller restarts with the selected parameters. The function can be appended to the PLC cycle and is performed only once with a constantly applied TRUE at the INPUT STARTWORKING. If the controller is only to be configured once independent of the machine configuration, a program comprising of only one POU can be downloaded from the programming system and started. A software reset is not performed when operating on the programming system.
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FieldbusConfiguration



A-6 Fbusconf



Baud rate: 750-812, 750-814



Baud rate: 750-815, 750-816



BAUDRATE value



150 Bd 300 Bd 600 Bd 1200 Bd 2400 Bd 4800 Bd 9600 Bd 19200 Bd



38400 Bd 57600 Bd 115200 Bd 1200 Bd 2400 Bd 4800 Bd 9600 Bd 19200 Bd



0 1 2 3 4 5 6 7



Byte Frame



Data length



Stop bits



BYTEFRAME DATA LENGTH value value



no Parity even Parity odd Parity no Parity no Parity even Parity odd Parity no Parity



8 bit 8 bit 8 bit 8 bit 7 bit 7 bit 7 bit 7 bit



1 1 1 2 2 1 1 3



FALSE FALSE FALSE FALSE TRUE TRUE TRUE TRUE



End of Frame



ENDOFFRAMETIME Value



3 x Byteframe Time 100 ms 200 ms 500 ms 1s 1 ms 10 ms 50 ms



0



0 1 2 3 0 1 2 3



1 2 3 4 5 6 7



WAGO-I/O-PRO 32



Appendix A – Additional Libraries



ReadFieldbusConfiguration WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Controller configuration ReadFieldbusConfiguration Function block X Function Program Fbusconf.lib 750-812, 750-814, 750-815 und 750-816 (all MODBUS controllers)



Input parameter: EN



Data type: BOOL



Comments: A TRUE at this input activates the function block.



Output parameters: BAUDRATE BYTEFRAME



Data type: WORD WORD



DATALENGTH ENDOFFRAMETIME



BOOL WORD



ASCIIRTUMODE



BOOL



ERRORCHECKING



BOOL



Comments: Table index for the baud rate. [0..7] Table index for parity and number of stop bits. [0..3] TRUE = 7 Bit, FALSE = 8 Bit Table index for end recognition of a telegram (END of Frame). [0..7] TRUE = RTU Mode, FALSE = ASCII Mode TRUE = Protocol check activated, FALSE = a protocol check is not made (Error Check) Note: the check sum must in all cases be transmitted, even with false values. TRUE = access is possible to the extended parameters, FALSE = access is prohibited. TRUE = Watchdog cannot be activated, FALSE = Watchdog can be activated.



EXTENDEDFUNCTION BOOL S NOWATCHDOG
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BOOL



Fbusconf A-7



ReadFieldbusConfiguration



Graphic display:



Time behaviour: EN Result



Function description: This function block reads the current configuration of the MODBUS interface.



A-8 Fbusconf



Baud rate: 750-812, 750-814



Baud rate: 750-815, 750-816



BAUDRATE Value



150 Bd 300 Bd 600 Bd 1200 Bd 2400 Bd 4800 Bd 9600 Bd 19200 Bd



38400 Bd 57600 Bd 115200 Bd 1200 Bd 2400 Bd 4800 Bd 9600 Bd 19200 Bd



0 1 2 3 4 5 6 7
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Byte Frame



Data Stop length bits



DATALENGTH value



BYTEFRAME value



no Parity even Parity odd Parity no Parity no Parity even Parity odd Parity no Parity



8 bit 8 bit



1 1



FALSE FALSE



0 1



8 bit



1



FALSE



2



8 bit 7 bit 7 bit



2 2 1



FALSE TRUE TRUE



3 0 1



7 bit



1



TRUE



2



7 bit



3



TRUE



3



End of Frame



ENDOFFRAMETIME Value



3 x Byteframe Time 100 ms 200 ms 500 ms 1s 1 ms 10 ms 50 ms



0 1 2 3 4 5 6 7



Fbusconf A-9



A-10 Fbusconf



WAGO-I/O-PRO 32



Appendix A – Additional Libraries



WAGO-I/O-PRO 32 Library



InterBusS.lib



Contents IBS_READ_CONFIGURATION................................................................3 IBS_READ_PI_CONFIGURATION ..........................................................5 IBS_SET_PI_CONFIGURATION ............................................................10 INTERBUS_VERSION .............................................................................15 Appendix ....................................................................................................16 ID codes for InterBus-S controller 750-804...................................16 Data width for InterBus-S controller 750-804 ...............................17 Table to determine the data width for InterBus-S controller 750804..................................................................................................18
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IBS_READ_CONFIGURATION WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Function block x Function Program InterBusS.lib Programmable InterBus-S-Controller 750-804



Input parameters: EN



Data type: BOOL



Comments: FB execution control. The function is executed on a rising edge at EN.



Return value: ENO



Data type: BOOL



LEN



BYTE



ID



BYTE



Comments: FB execution result. ENO is TRUE as long as EN is TRUE. Length of fieldbus data in bytes. It may be different to the size of the PI transfered via the fieldbus because InterBus-S does not support all possible data length. (See also appendix) Currently used module ID Code



ERROR
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InterBus S Fieldbus Communication IBS_READ_CONFIGURATION



WORD



1: Digital Output 2: Digital Input 3: Mixed Digital 49: Analog Output 51: Analog Input 52: Mixed Analog Error argument. 0: no error 1: function not supported
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Header: FUNCTIONBLOCK IBS_READ_CONFIGURATION (* read PI configuration *) VAR_INPUT EN: BOOL; END_VAR VAR_OUTPUT ENO: BOOL; LEN:BYTE; ID:BYTE; ERROR:WORD; END_VAR



Graphic display:



Time behaviour: EN ENO LEN, ID, ERROR



Function description: This function block reads the length of the fieldbus data set by the configuration of the IBS_SET_PI_CONFIGURATION function block. See also: IBS_SET_PI_CONFIGURATION, IBS_READ_PI_CONFIGURATION,



A-4 InterBusS.lib



WAGO-I/O-PRO 32



Appendix A – Additional Libraries



IBS_READ_PI_CONFIGURATION WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to: Input parameter:



Data type: Comments:



EN



BOOL



Output parameter: ENO



Data type: Comments: FB execution result. ENO is TRUE as long BOOL as EN is TRUE. BYTE Bit field to configure the special purpose process image data. This data is mapped to the first position of the PI transferred via the fieldbus. SP1TO8.0 0 = PI communication interface is disabled. 1 = PI communication interface is enabled. Communication data transfer uses the first word of the PI. SP1TO8.1 0 = extended terminal diagnostics disabled. 1 = extended terminal diagnostics enabled. Diagnostic data transfer uses the first word of the PI if SP1TO8.0 = 0. If the communication interface is enabled (SP1TO8.0 = 1), then diagnostics data uses the second word of the PI. SP1TO8.2 0 = initialise fieldbus chip after power on. 1 = initialise fieldbus chip after execution of IBS_SET_PI_ CONFIGURATION.



SP1TO8
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InterBus S Fieldbus Communication IBS_READ_PI_CONFIGURATION Function block X Program Function InterBusS.lib Programmable InterBus-S-Controller 750-804



FB execution control. The function is executed on a rising edge at EN.
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IBS_READ_PI_CONFIGURATION



SP1TO8.3 0 = set PI length according to modules configuration 1 = set PI to maximum data length ( 64 bytes) SP1TO8.4 0 = PLC access to fieldbus terminals is enabled 1= PLC access to fieldbus terminals is disabled SP1T08.5 0 = In case of fieldbus failure the outputs of the terminals which are assigned to fieldbus control will be reset by the fieldbus chip hardware. 1 = Output terminals assigned to fieldbus control may be reset by the PLC (SP1T08.4 must be set to 0 in this case).



A-6 InterBusS.lib



M01TO08



BYTE



M09TO16



BYTE



M17TO24



BYTE



M25TO32



BYTE



Bit field to configure the process image data transferred via the fieldbus. The data of each module can be mapped into the PI. st xxxxxxx1: 1 module data mapped to PI nd xxxxxx1x: 2 module data mapped to PI … th 1xxxxxxx: 8 module data mapped to PI Bit field to configure the process image data transferred via the fieldbus. The data of each module can be mapped into the PI. th xxxxxxx1: 9 modules data mapped to PI th xxxxxx1x: 10 modules data mapped to PI … th 1xxxxxxx: 16 modules data mapped to PI Bit field to configure the process image data transferred via the fieldbus. The data of each module can be mapped into the PI. th xxxxxxx1: 17 modules data mapped to PI th xxxxxx1x: 18 modules data mapped to PI … th 1xxxxxxx: 24 modules data mapped to PI Bit field to configure the process image data transferred via the fieldbus. The data of each module can be mapped into the PI. th xxxxxxx1: 25 modules data mapped to PI th xxxxxx1x: 26 modules data mapped to PI … th 1xxxxxxx: 32 modules data mapped to PI



WAGO-I/O-PRO 32



Appendix A – Additional Libraries



WAGO-I/O-PRO 32



M33TO40



BYTE



M41TO48



BYTE



M49TO56



BYTE



M57TO64



BYTE



PLC_IN_LEN



BYTE



PLC_OUT_LEN



BYTE



Bit field to configure the process image data transferred via the fieldbus. The data of each module can be mapped into the PI. th xxxxxxx1: 33 module data mapped to PI th xxxxxx1x: 34 module data mapped to PI … th 1xxxxxxx: 40 module data mapped to PI Bit field to configure the process image data transferred via the fieldbus. The data of each module can be mapped into the PI. th xxxxxxx1: 41 module data mapped to PI th xxxxxx1x: 42 module data mapped to PI … th 1xxxxxxx: 48 module data mapped to PI Bit field to configure the process image data transferred via the fieldbus. The data of each module can be mapped into the PI. th xxxxxxx1: 49 module data mapped to PI th xxxxxx1x: 50 module data mapped to PI … th 1xxxxxxx: 56 module data mapped to PI Bit field to configure the process image data transferred via the fieldbus. The data of each module can be mapped into the PI. th xxxxxxx1: 57 module data mapped to PI th xxxxxx1x: 58 module data mapped to PI … th 1xxxxxxx: 64 module data mapped to PI Number of bytes of the PLC input process image appended to the PI transferred via the fieldbus. These bytes are added to the end (behind modules data) starting at a word address. If the number of IO Bytes is odd a spare byte is added. Number of bytes of the PLC process output image appended to the PI transferred via the fieldbus. These bytes are added to the end (behind modules data) starting at a word address. If the number of IO Bytes is odd a spare byte is added.
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IBS_READ_PI_CONFIGURATION



ID_CODE



BYTE



ERROR



WORD



Currently configured module ID Code 0: Auto Id code based on module configuration. 1: digital outputs 2: digital inputs 3: digital inputs and outputs 49: analog outputs 51: analog inputs 52: analog inputs and outputs Error argument. 0x0000: no error 0x0001: function not supported 0x8001: ID_CODE invalid 0x8003: PLC_IN_LEN invalid 0x8004: PLC_OUT_LEN invalid



Header: FUNCTIONBLOCK IBS_READ_PI_CONFIGURATION VAR_INPUT EN: BOOL; END_VAR VAR_OUTPUT ENO: BOOL; SP1TO8:BYTE; M01TO08:BYTE; M09TO16:BYTE; M17TO24:BYTE; M25TO32:BYTE; M33TO40:BYTE; M41TO48:BYTE; M49TO56:BYTE; M57TO64:BYTE; PLC_IN_LEN:BYTE; PLC_OUT_LEN:BYTE; ID_CODE:BYTE; ERROR:WORD; END_VAR
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Graphic display:



Time behaviour: EN ENO SP1TO8, MxxTOxx,PLC_IN_LEN, PLC_OUT_LEN,ID_CODE, ERROR



Functional description: This function block reads the current configuration, set by IBS_SET_PI_CONFIGURATION. The output SP1TO8 indicates which special controller data is mapped, e.g. the process image communication of the data word in the fieldbus data. It indicates in addition whether the PLC access to the module data is released or locked. The outputs MxxTOxx indicate which module data is mapped in the process image. In addition the number of PLC fieldbus data which can be processed by the PLC. See also: IBS_SET_PI_CONFIGURATION, IBS_READ_CONFIGURATION,
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IBS_SET_PI_CONFIGURATION



IBS_SET_PI_CONFIGURATION WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to: Input parameter: EN SP1TO8
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InterBus S Fieldbus Communication IBS_SET_PI_CONFIGURATION Function block X Program Function InterBusS.lib Programmable InterBus-S-Controller 750-804 Data type: Comments: BOOL FB execution control. The function block is executed on a rising edge at EN. Bit field to configure the special purpose BYTE process image data. This data is mapped to the first position of the PI transferred via the fieldbus. SP1TO8.0 0 = PI communication interface is disabled. 1 = PI communication interface is enabled. Communication data transfer uses the first word of the PI. SP1TO8.1 0 = extended terminal diagnostics disabled. 1 = extended terminal diagnostics enabled. Diagnostic data transfer uses the first word of the PI if SP1TO8.0 = 0. If the communication interface is enabled (SP1TO8.0 = 1), then diagnostics data uses the second word of the PI. SP1TO8.2 0 = initialise fieldbus controller after power on. 1 = initialise fieldbus controller after execution of SET_PI_CONFIGURATION. SP1TO8.3 0 = set PI length according to modules configuration 1 = set PI to maximum data length ( 64 bytes)
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SP1TO8.4 0 = PLC access to fieldbus terminals is enabled 1= PLC access to fieldbus terminals is disabled SP1T08.5 0 = In case of fieldbus failure the outputs of the terminals which are assigned to fieldbus control will be reset by the fieldbus chip hardware. 1 = Output terminals assigned to fieldbus control may be reset by the PLC (SP1T08.4 must be set to 0 in this case).
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M01TO08



BYTE



M09TO16



BYTE



M17TO24



BYTE



M25TO32



BYTE



M33TO40



BYTE



Bit field to configure the process image data transferred via the fieldbus. The data of each module can be mapped into the PI. st xxxxxxx1: 1 module data mapped nd xxxxxx1x: 2 module data mapped … th 1xxxxxxx: 8 module data mapped Bit field to configure the process image data transferred via the fieldbus. The data of each module can be mapped into the PI. th xxxxxxx1: 9 modules data mapped to PI th xxxxxx1x: 10 modules data mapped to PI … th 1xxxxxxx: 16 modules data mapped to PI Bit field to configure the process image data transferred via the fieldbus. The data of each module can be mapped into the PI. th xxxxxxx1: 17 modules data mapped to PI th xxxxxx1x: 18 modules data mapped to PI … th 1xxxxxxx: 24 modules data mapped to PI Bit field to configure the process image data transferred via the fieldbus. The data of each module can be mapped into the PI. th xxxxxxx1: 25 modules data mapped to PI th xxxxxx1x: 26 modules data mapped to PI … th 1xxxxxxx: 32 modules data mapped to PI Bit field to configure the process image data transferred via the fieldbus. The data of each module can be mapped into the PI. th xxxxxxx1: 33 module data mapped to PI th xxxxxx1x: 34 module data mapped to PI … th 1xxxxxxx: 40 module data mapped to PI
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IBS_SET_PI_CONFIGURATION
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M41TO48



BYTE



M49TO56



BYTE



M57TO64



BYTE



PLC_IN_LEN



BYTE



PLC_OUT_LEN



BYTE



ID_CODE



BYTE



Bit field to configure the process image data transferred via the fieldbus. The data of each module can be mapped into the PI. th xxxxxxx1: 41 module data mapped to PI th xxxxxx1x: 42 module data mapped to PI … th 1xxxxxxx: 48 module data mapped to PI Bit field to configure the process image data transferred via the fieldbus. The data of each module can be mapped into the PI. th xxxxxxx1: 49 module data mapped to PI th xxxxxx1x: 50 module data mapped to PI … th 1xxxxxxx: 56 module data mapped to PI Bit field to configure the process image data transferred via the fieldbus. The data of each module can be mapped into the PI th xxxxxxx1: 57 module data mapped to PI th xxxxxx1x: 58 module data mapped to PI … th 1xxxxxxx: 64 module data mapped to PI Number of bytes of the PLC input process image appended to the PI transferred via the fieldbus. These bytes are added to the PI behind the modules data starting at a word address. If the number of IO Bytes is odd a spare byte is added. Number of bytes of the PLC process output image appended to the PI transferred via the fieldbus. These bytes are added to the PI behind the modules data starting at a word address. If the number of IO Bytes is odd a spare byte is added. Module ID Code 0: Automatic ID code, based on module configuration. 1: Digital output 2: Digital input 3: Mixed digital inputs and outputs 49: Analog output 51: Analog input 52: Mixed analog inputs and outputs
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Output parameter: ENO LEN



ID



ERROR



Data type: Comments: BOOL FB execution result. ENO is TRUE as long as EN is TRUE. Length of fieldbus data. It may be different BYTE to the set value because InterBus-S does not support all possible data length. BYTE Node ID code. If the ID_CODE was set to 0 the return value for ID depends on module configuration. In other cases it returns ID_CODE. WORD Error argument. 0x0000: no error 0x0001 : function not supported 0x8000 : unknown error 0x8001 : invalid ID_CODE specified 0x8002 : invalid length detected 0x8003 : PLC_IN_LEN > 64 bytes 0x8004 : PLC_OUT_LEN > 64 bytes 0x8005 : total input data length > 64 bytes 0x8006 : total output data length > 64 bytes



Header: FUNCTIONBLOCK IBS_SET_PI_CONFIGURATION VAR_INPUT EN: BOOL; SP1TO8:BYTE; M01TO08:BYTE; M09TO16:BYTE; M17TO24:BYTE; M25TO32:BYTE; M33TO40:BYTE; M41TO48:BYTE; M49TO56:BYTE; M57TO64:BYTE; PLC_IN_LEN:BYTE; PLC_OUT_LEN:BYTE; ID_CODE:BYTE; END_VAR VAR_OUTPUT ENO: BOOL; LEN:BYTE; ID:BYTE; ERROR:WORD; END_VAR
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IBS_SET_PI_CONFIGURATION



Graphic display:



Time behaviour: EN SP1TO8, MxxTOxx, PLC_IN_LEN, PLC_OUT_LEN, ID_CODE ENO LEN, ID, ERROR



Functional description: This function sets the configuration of the process image. Since the process image transferred via the fieldbus is limited to 32 words, it may be helpful to configure the portion of data transferred to the master. The inputs MxxTOxx specify which modules data is mapped into the PI. SP1TO8 let users map special controller data e.g. the PI communication data word into the fieldbus data. It is also possible to set the number of PLC fieldbus data that can be accessed by the PLC via IO addresses %IX256.0 %IB512 %IW256 or %ID128 and %QX256.0 %QB512 %QW256 or %QD128. PLC fieldbus data ---Special data----------Module data----------Inputs / Outputs--Process image See also: IBS_READ_PI_CONFIGURATION, IBS_READ_CONFIGURATION,
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INTERBUS_VERSION WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



InterBus S Fieldbus Communication INTERBUS_VERSION Function X Function block Program InterBusS.lib Programmable InterBus-S-Controller 750-804



Input parameter: EN



Data type: BOOL



Comments: FB execution control. The function is executed if EN is TRUE.



Return value: INTERBUS_VERSION



Data type: WORD



Comments: Version number for this library. Counting starts at 1.



Header: FUNCTION INTERBUS_VERSION : WORD VAR_INPUT EN: BOOL; END_VAR



Graphic display:



Time behaviour: EN INTERBUS_VERSION



Function description: The function INTERBUS_VERSION returns the current version number of the library „InterBusS.lib“. It is for information purposes only during PLC application development time. During runtime it is possible to detect version conflicts.
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Version:



Description:



1.0



Start-up version
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Appendix ID codes for InterBus-S controller 750-804 Depending on the modules used the InterBus-S controller transmits different ID codes to the master.



ID code dez, hex 1, 0x1 2, 0x2 3, 0x3 49, 0x31 50, 0x32 51, 0x33



Binary output x x -



Binary input



Digital output



Digital output



x x x -



x



x x



[x]: available [ ]: is not available [-]: could also be available



The InterBus-S controller 750-804 is a remote bus slave
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Data width for InterBus-S controller 750-804 The data width is set to the minimum data width possible for the connected modules. The highest value of input data width and output data width is selected. Possible values for the data width are : Possible data width 0 word 1 nibble 1 byte 3 nibbles 1 word 3 nibbles 3 bytes 2 words 5 nibbles 5 bytes 3 words 4 words 5 words 6 words 7 words 8 words 9 words 10 words 12 words 14 words 16 words 24 words 32 words
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Supported by fieldbus controller x



x



x



x x x x x x x x x x x x x
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Table to determine the data width for InterBus-S controller 750-804 Column A indicates the number of output words and row E indicates the number of input words
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WAGO-I/O-PRO 32 Library



Mod_com.lib



Contents ADD_DESC (Data type)..............................................................................2 ADD_PI_INFORMATION..........................................................................4 CRC16..........................................................................................................6 FBUS_ERROR_INFORMATION...............................................................7 GET_DIGITAL_INPUT_OFFSET..............................................................8 GET_DIGITAL_OUTPUT_OFFSET........................................................10 KBUS_ERROR_INFORMATION............................................................12 MOD_COM_VERSION ............................................................................13 MODULE_INFO (Data type) ....................................................................15 MODULE_INFO_ACCESS (Data type) ...................................................16 PI_INFORMATION ..................................................................................18 READ_INPUT_BIT...................................................................................19 READ_INPUT_WORD .............................................................................20 READ_OUTPUT_BIT...............................................................................21 READ_OUTPUT_WORD .........................................................................22 SET_DIGITAL_INPUT_OFFSET ............................................................23 SET_DIGITAL_OUTPUT_OFFSET ........................................................25 SLAVE_ADDRESS...................................................................................27 WRITE_OUTPUT_BIT .............................................................................28 WRITE_OUTPUT_WORD .......................................................................29
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ADD_DESC (Data type)



ADD_DESC (Data type) WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to: Structure:



More detailed information about the PLC process image ADD_DESC Data type X Mod_com.lib ADD_PI_INFORMATION



Elements: posPAA



Data type: WORD



posPAE



WORD



sizePAA



BYTE



sizePAE



BYTE



Number of bits assigned to this module in the PLC input process image.



channels



BYTE



Number of logic channels (only for complex modules).



altFormat



BYTE



0: Standard output format 1: Alternative output format



Comments: Bit position of the module in the PLC output process image. Bit position of the module in the PLC input process image. Number of bits assigned to this module in the PLC output process image.



Header: TYPE ADD_DESC : STRUCT posPAA : WORD; posPAE : WORD; sizePAA : BYTE; sizePAE : BYTE; channels : BYTE; altFormat : BYTE; END_STRUCT END_TYPE
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Data type description: This data type is a structure and provides more detail process image information regarding a module.
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ADD_PI_INFORMATION



ADD_PI_INFORMATION WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



More detailed information about the PLC process image ADD_PI_INFORMATION Function X Function block Program Mod_com.lib All programmable fieldbus controllers except MODBUS



Input parameter: EN



Data type: BOOL



pAccess



pInfo



Return value: ADD_PI_INFORMATION



Comments: A TRUE at this input activates the function. POINTER TO Pointer to a structure describing the modules from which more detailed MODULE_ process image information is to be INFO_ determined. ACCESS POINTER TO Pointer to a structure in which the more MODULE_ detailed process image information of a module is to be saved. If information is INFO to be determined from several modules then a pointer must be transferred to an array of this structure type. In this case field limits are not checked! The structure, or the array of this structure must be initialised with ZERO prior to each selection.



Data type: BOOL



Comments: FALSE: The function was performed incorrectly. Possible entries in the structure MODULE_INFO to which 'pInfo‘ refers, are invalid. TRUE: The function was successfully performed.
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Graphic display:



Time behaviour:



Function description: Using this function more detailed process image information can be determined regarding the modules (see components of the structure MODULE_INFO). Example of how to determine information of all connected modules: VAR access : MODULE_INFO_ACCESS; info : ARRAY[0..63] OF MODULE_INFO; END_VAR access.physicalPosTo := 0; access.moduleType := 0; ADD_PI_INFORMATION( 1, ADR(access), ADR(info[0]) );



Available from library version 3.0



WAGO-I/O-PRO 32



Mod_com A-5



CRC16



CRC16 WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Indirect access to process image CRC16 Function block X Program Function Mod_com.lib All programmable fieldbus controllers



Input parameters: INPUT



Data type: BYTE



EN



BOOL



Output parameters: CRC



Data type: WORD



Comments: Further input byte for which a CRC is to be calculated. A rising edge at this input signals the initialisation of the function block and calculates the CRC for the first byte. With TRUE the CRC is calculated on each of the following bytes. With FALSE no calculation is performed. Comments: The calculated value for the CRC. The CRC value is present at this output following each invocation.



Graphic display:



Time behaviour: INPUT EN CRC



Function description: The CTC 16 function block calculates the CRC16 value for a number of input bytes.
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FBUS_ERROR_INFORMATION WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Indirect access to system variables FBUS_ERROR_INFORMATION Function block X Program Function Mod_com.lib All programmable fieldbus controllers



Input parameters:



Data type:



Comments:



Output parameters: FBUS_ERROR



Data type: BOOL



ERROR



WORD



Comments: A TRUE at this output indicates a fieldbus error. Error occurred. The error messages are fieldbus specific (see individual controller description).



Graphic display:



Time behaviour:



Function description: This function block offers the programmer the possibility to obtain information on the status of the fieldbus communication. The values of the ERROR output are fieldbus specific. With MODBUS for instance, the current status of the communication monitoring (Watchdog) is indicated. (0: no error, 1: Watchdog has detected „time exceeded".)
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GET_DIGITAL_INPUT_OFFSET WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Access to process image GET_DIGITAL_INPUT_OFFSET Function block X Program Function Mod_com.lib All programmable fieldbus controllers



Input parameters:



Data type:



Comments:



Output parameters: DIG_IN_OFFSET



Data type: WORD



ERROR



WORD



Comments: Pre-assigned value for the byte address from which the bits of the digital input modules are to be filed. The permissible value range is 0..511. Fault encountered. 0: No fault 0x8001: The given value is too small and will collide with the analog data. 0x8003: The given value is too large and will collide with the variable ranges. 0x8005: The given value is larger than the maximum permissible value.



Header: FUNCTION_BLOCK GET_DIGITAL_INPUT_OFFSET VAR_OUTPUT DIG_IN_OFFSET: WORD; ERROR: WORD; END_VAR



Graphic display:
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Time behaviour:



Function description: This function reads the current value of the saved address offset for the digital inputs. The value is pre-assigned with the function block SET_DIGITAL_INPUT_OFFSET and permanently saved in the controller. The read value is identical with the pre-assigned value. In case of a fault the output ERROR of the FB is set to a value not equal to 0. No communication takes place between the controller and the modules. This status is displayed via the blink code 10 by the blink argument 1 on the IO LED of the controller. The default value when supplying the controllers is 0. As the value is saved permanently, for safety reasons the value should be set once again in the user program. The current start address for the bits of the digital inputs can be interrogated with the FB PI_INFORMATION. The output INPUTBITS_OFFSET emits the value.
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GET_DIGITAL_OUTPUT_OFFSET WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Access to process image GET_DIGITAL_OUTPUT_OFFSET Function block X Program Function Mod_com.lib All programmable fieldbus controllers



Input parameters:



Data type:



Comments:



Output parameters: DIG_OUT_OFFSET



Data type: WORD



ERROR



WORD



Comments: Pre-assigned value for the byte address from which the bits of the digital output modules are to be filed. The permissible value range is 0..511. Fault encountered. 0: No fault 0x8002: The given value is too small and will collide with the analogue data. 0x8004: The given value is too large and will collide with the variable ranges. 0x8006: The given value is larger than the maximum permissible value.



Header: FUNCTION_BLOCK GET_DIGITAL_OUTPUT_OFFSET VAR_OUTPUT DIG_OUT_OFFSET: WORD; ERROR: WORD; END_VAR



Graphic display:
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Time behaviour:



Function description: This function reads the current value of the saved address offset for the digital outputs. The value is pre-assigned with the function block SET_DIGITAL_OUTPUT_OFFSET and permanently saved in the controller. The read value is identical with the pre-assigned value. In case of a fault the output ERROR of the FB is set to a value not equal to 0. No communication takes place between the controller and the modules. This status is displayed via the blink code 10 by the blink argument 1 on the IO LED of the controller. The default value when supplying the controllers is 0. As the value is saved permanently, for safety reasons the value should be set once again in the user program. The current start address for the bits of the digital outputs can be interrogated with the FB PI_INFORMATION. The output OUTPUTBITS_OFFSET emits the value.
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KBUS_ERROR_INFORMATION WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Indirect access system variables KBUS_ERROR_INFORMATION Function block X Program Function Mod_com.lib All programmable fieldbus controllers



Input parameters:



Data type:



Comments:



Output parameters: KBUS_ERROR



Data type: BOOL



BITLEN TERMINALS ERROR ERROR_ARG FAIL_ADDRESS



WORD WORD WORD WORD WORD



Comments: A TRUE at this output indicates a terminal bus error. Terminal bus bit length Number of existing terminals blocks



In the event of a terminal bus error indicates the terminal number where the error has occurred.



Graphic display:



Time behaviour:



Function description: This function block offers the programmer the possibility of receiving information about the condition and configuration of the internal bus.
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MOD_COM_VERSION WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Indirect access to the process image MOD_COM_VERSION Function X Function block Program Mod_com.lib All programmable fieldbus controllers



Input parameters: EN



Data type: BOOL



Comments: A TRUE at this input actives this function.



Return value: MOD_COM_VERSION



Data type: WORD



Comments: Library version



Graphic display:



Time behaviour: EN MOD_COM_VERSION



Function description: The function of the MOD_COM_VERSION returns the current version number of the library. This function can be used during the program development for information. In addition version conflicts during the running time can be avoided.
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MOD_COM_VERSION



Version: Description: 1.0 First version The function blocks READ_OUTPUT_WORD and 1.1 READ_OUTPUT_BIT were supplemented. 2.0 The function blocks GET_DIGITAL_INPUT_OFFSET, GET_DIGITAL_OUTPUT_OFFSET, SET_DIGITAL_INPUT_OFFSET and SET_DIGITAL_OUTPUT_OFFSET were supplemented. 3.0
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The function ADD_PI_INFORMATION and the data types MODULE_INFO_ACCESS, MODULE_INFO and ADD_DESC are added.
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MODULE_INFO (Data type) WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to: Structure:



More detailed information about the PLC process image MODULE_INFO Data type X Mod_com.lib ADD_PI_INFORMATION



Elements: physicalPos



Value: BYTE



moduleType



WORD



desc



ADD_DESC



Comments: Physical module position (1-64). The last 3 digits of the module designation (750-xxx). Structure variable with more detailed information.



Header: TYPE MODULE_INFO : STRUCT physicalPos : BYTE; moduleType : WORD; desc : ADD_DESC; END_STRUCT END_TYPE



Data type description: This data type is a structure and supplies extended process image information with regard to a module. For digital modules no exact module designation can be determined. For this reason the 'module type' assumes one of the following values: 16#00D0: This digital module does not assume any bits in the PLC input or output process image. 16#00D1: This digital module only occupies bits in the input process image of the PLC 16#00D2: This digital module only occupies bits in the output process image of the PLC 16#00D3: This digital module occupies bits in the input and the output process image of the PLC.
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MODULE_INFO_ACCESS (Data type)



MODULE_INFO_ACCESS (Data type) WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to: Structure:



More detailed information about the PLC process image MODULE_INFO_ACCESS Datentyp X Mod_com.lib ADD_PI_INFORMATION



Elements: physicalPosOf



Data type: BYTE



physicalPosTo



BYTE



typeNumber



BYTE



moduleType



WORD



The last 3 numbers of the module designation (750-xxx).



window



WORD



Window for 'module type' in ascending direction.



Comments: Physical position of the first module from which the more detailed information is to be determined (1-64). Physical position of the last module from which the more detailed information is to be determined (0-64). Which module of a row of a type is meant (1-64).



Header: TYPE MODULE_INFO_ACCESS : STRUCT physicalPosOf : BYTE; physicalPosTo : BYTE; typeNumber : BYTE; moduleType : WORD; window : WORD; END_STRUCT END_TYPE
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Data type description: This data type is a structure and indicates which module more detailed process image information is to be determined. Three different access types are possible: physicalPosTo 0: Determine more detailed module information from 'physicalPosOf' to 'physicalPosTo'. 'physicalPosOf' and 'physicalPosTo' may be identical. physicalPosTo = 0 AND moduleType 0: Determine more detailed module information which is specified by 'type number', 'module type' and 'window'. physicalPosTo = 0 AND moduleType = 0: Determine more detailed information of all connected modules. Example: rd



Determine information for the 3 connected module of type 750-650/651/652/653: physicalPosTo = 0 typeNumber = 3; moduleType = 650; window = 3;
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PI_INFORMATION



PI_INFORMATION WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Indirect access to process image PI_INFORMATION Function block X Program Function Mod_com.lib All programmable fieldbus controllers



Input parameters:



Data type:



Comments:



Output parameters: ANALOG_OUTLENGTH ANALOG_INLENGTH DIGITAL_OUTLENGTH DIGITAL_INLENGTH OUTPUTBITS_OFFSET INPUTBITS_OFFSET



Data type: WORD WORD WORD WORD WORD WORD



Comments: Number of analog output bits Number of analog input bits Number of digital output bits Number of digital input bits Number of bytes Number of bytes



Graphic display:



Time behaviour:



Function description: This function block offers the programmer the possibility to obtain information about the structure of the process image.
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READ_INPUT_BIT WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Indirect access to the process image READ_INPUT_BIT Function block X Program Function Mod_com.lib All programmable fieldbus controllers



Input parameters: WORD_ADDRESS



Data type: WORD



BIT_ADDRESS



WORD



Output parameters: VALUE ERROR



Data type: BOOL BOOL



Comments: Here the word address of the bit in the process image is transferred. Here the bit position in the word is transferred. Comments: Current value of the read bit TRUE in case an error has occurred. Possible errors are an inadmissible address. Otherwise FALSE



Graphic display:



Time behaviour: WORD_ADDRESS BIT_ADDRESS VALUE ERROR



Function description: This function block offers the programmer the possibility of indirect access to the process image. The current value of the input bit is made available immediately after invoking the FB at the outputs. The function block must be used with particular care as here the guidelines of IEC 61131-3 „all addresses are assigned at the time of programming and during the running time“ are not adhered to.
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READ_INPUT_WORD



READ_INPUT_WORD WAGO-I/O-PRO - Library elements Category: Name: Type: Library name: Applicable to:



Indirect access to process image READ_INPUT_WORD Function block X Program Function Mod_com.lib All programmable fieldbus controllers



Input parameters: WORD_ADDRESS



Data type: WORD



Comments: Here the word address of the word is transferred to the process image.



Output parameters: VALUE ERROR



Data type: WORD BOOL



Comments: Current value of the read word TRUE if an error has occurred. Possible errors are an inadmissible address, otherwise FALSE



Graphic display:



Time behaviour: WORD_ADDRESS VALUE ERROR



Function description: This function block offers the programmer the possibility of indirect access to the process image. The current value of the input word is made available immediately after invoking the FB at the outputs. The function block must be used with particular care as here the guidelines of IEC 61131-3 „all addresses are assigned at the time of programming and during the running time“ are not adhered to.
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READ_OUTPUT_BIT WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Indirect access to process image READ_OUTPUT_BIT Function block X Program Function Mod_com.lib (from Version 1.1) All programmable fieldbus controllers



Input parameters: WORD_ADDRESS



Data type: WORD



BIT_ADDRESS



WORD



Output parameters: VALUE ERROR



Data type: BOOL BOOL



Comments: Here the word address of the bit are transferred to the process image. Here the bit position in the word is transferred. Comments: Current value of the read bit. TRUE if an error has occurred. Possible errors are an inadmissible address, otherwise FALSE.



Graphic display:



Time behaviour: WORD_ADDRESS BIT_ADDRESS VALUE ERROR



Function description: This function block offers the programmer the possibility of indirect access to the process image. The current value of the output bit is made available immediately after invoking the FB at the outputs. The function block must be used with particular care as here the guidelines of IEC 61131-3 „all addresses are assigned at the time of programming and during the running time“ are not adhered to.



WAGO-I/O-PRO 32



Mod_com A-21



READ_OUTPUT_WORD



READ_OUTPUT_WORD WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Indirect access to process image READ_OUTPUT_WORD Function block X Program Function Mod_com.lib (from Version 1.1) All programmable fieldbus controllers



Input parameters: WORD_ADDRESS



Data type: WORD



Comments: Here the word address of the bits are transferred to the process image.



Output parameters: VALUE ERROR



Data type: WORD BOOL



Comments: Current value of the read bit. TRUE if an error has occurred. Possible errors are an inadmissible address, otherwise FALSE.



Graphic display:



Time behaviour: WORD_ADDRESS VALUE ERROR



Function description: This function block offers the programmer the possibility of indirect access to the process image. The current value of the output word is made available immediately after invoking the FB at the outputs. The function block must be used with particular care as here the guidelines of IEC 61131-3 „all addresses are assigned at the time of programming and during the running time“ are not adhered to.



A-22 Mod_com.lib



WAGO-I/O-PRO 32



Appendix A – Additional Labraries



SET_DIGITAL_INPUT_OFFSET WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Access to process image SET_DIGITAL_INPUT_OFFSET Function block X Program Function Mod_com.lib All programmable fieldbus controllers



Input parameters: EN



Data type: BOOL



DIG_IN_OFFSET



WORD



Output parameters: ENO



Data type: BOOL



ERROR



WORD



Comments: FB execution control. The function block is executed on a rising edge at EN. Byte address, from where the bits of the digital input modules are to be filed. The permissible value range is 0..511. With the assignment of 0 the digital inputs are saved directly behind the bytes of the analogue modules, if analogue modules are present. Comments: FB execution result. ENO is TRUE as long as EN is TRUE. Fault encountered. 0: No fault 0x8001: The given value is too small and will collide with the analogue data. 0x8003: The given value is too large and will collide with the variable ranges. 0x8005: The given value is larger than the maximum permissible value.



Header: FUNCTION_BLOCK SET_DIGITAL_INPUT_OFFSET VAR_INPUT EN: BOOL; DIG_IN_OFFSET: WORD; END_VAR VAR_OUTPUT ENO: BOOL; ERROR: WORD; END_VAR
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SET_DIGITAL_INPUT_OFFSET



Graphic display:



Time behaviour: EN DIG_IN_OFFSET ENO ERROR



Function description: This function sets the address offsets current value for the digital inputs. The changed configuration is used when reading the input PA during the next PLC cycle. The value is permanently saved in the controller. When entering an invalid offset value the controller transmits the blink code 10 with the blink argument 1. The data exchange between the controller and the modules is stopped. The default value when supplying the controllers is 0. As the value is saved permanently, for safety reasons the value should be set once again in the user program. The saved value can be read with the FB GET_DIGITAL_INPUT_OFFSET. The current start address for the bits of the digital outputs can be interrogated with the FB PI_INFORMATION. The output INPUTBITS_OFFSET emits the value.
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SET_DIGITAL_OUTPUT_OFFSET WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Access to process image SET_DIGITAL_OUTPUT_OFFSET Function block X Program Function Mod_com.lib All programmable fieldbus controllers



Input parameters: EN



Data type: BOOL



DIG_OUT_OFFSET



WORD



Output parameters: ENO



Data type: BOOL



ERROR



WORD



Comments: FB execution control. The function block is executed on a rising edge at EN. Byte address, from where the bits of the digital output modules are to be filed. The permissible value range is 0..511. With the assignment of 0 the digital outputs are saved directly behind the bytes of the analogue modules, if analogue modules are present. Comments: FB execution result. ENO is TRUE as long as EN is TRUE. Fault encountered. 0: No fault 0x8002: The given value is too small and will collide with the analogue data. 0x8004: The given value is too large and will collide with the variable ranges. 0x8006: The given value is larger than the maximum permissible value.



Header: FUNCTION_BLOCK SET_DIGITAL_OUTPUT_OFFSET VAR_INPUT EN: BOOL; DIG_OUT_OFFSET: WORD; END_VAR VAR_OUTPUT ENO: BOOL; ERROR: WORD; END_VAR



WAGO-I/O-PRO 32



Mod_com A-25



SET_DIGITAL_OUTPUT_OFFSET



Graphic display:



Time behaviour: EN DIG_OUT_OFFSET ENO ERROR



Function description: This function sets the address offsets current value for the digital outputs. The changed configuration is used when writing the output PA during the next PLC cycle. The value is permanently saved in the controller. When entering an invalid offset value the controller transmits the blink code 10 with the blink argument 2. The data exchange between the controller and the modules is stopped. The default value when supplying the controllers is 0. As the value is saved permanently, for safety reasons the value should be set once again in the user program. The saved value can be read with the FB GET_DIGITAL_OUTPUT_OFFSET. The current start address for the bits of the digital outputs can be interrogated with the FB PI_INFORMATION. The output OUTPUTBITS_OFFSET emits the value.
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SLAVE_ADDRESS WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Indirect access to system variables SLAVE_ADDRESS Function block X Program Function Mod_com.lib All programmable fieldbus controllers



Input parameters:



Data type:



Comments:



Output parameters: SLAVE_ADDRESS



Data type: BYTE



Comments: The current node address.



Graphic display:



Time behaviour:



Function description: This function block allows the programmer access to the address set on the programmable fieldbus controller. The address is made available when invoking the FB.
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WRITE_OUTPUT_BIT WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Indirect access to process image WRITE_OUTPUT_BIT Function block X Program Function Mod_com.lib All programmable fieldbus controllers



Input parameters: WORD_ADDRESS



Data type: WORD



BIT_ADDRESS



WORD



VALUE



BIT



Output parameters: ERROR



Data type: BOOL



Comments: Here the word address of the word is transferred to the process image. Here the bit position in the word is transferred. Value to be written. Comments: TRUE if an error has occurred. Possible errors are an inadmissible address, otherwise FALSE.



Graphic display:



Time behaviour: WORD_ADDRESS BIT_ADDRESS VALUE ERROR



Function description: This function block offers the programmer the possibility of indirect access to the process image. The current value of the output bit is made available immediately after invoking the FB. The function block must be used with particular care as here the guidelines of IEC 61131-3 „all addresses are assigned at the time of programming and during the running time“ are not adhered to.
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WRITE_OUTPUT_WORD WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Indirect access to process image WRITE_OUTPUT_WORD Function block X Program Function Mod_com.lib All programmable fieldbus controllers



Input parameters: WORD_ADDRESS



Data type: WORD



VALUE



WORD



Output parameters: ERROR



Data type: BOOL



Comments: Here the word address of the word is transferred to the process image. Value to be written. Comments: TRUE if an error has occurred. Possible errors are an inadmissible address, otherwise FALSE.



Graphic display:



Time behaviour: WORD_ADDRESS VALUE ERROR



Function description: This function block offers the programmer the possibility of indirect access to the process image. The current value of the output word is made available immediately after invoking the FB. The function block must be used with particular care as here the guidelines of IEC 61131-3 „all addresses are assigned at the time of programming and during the running time“ are not adhered to.
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WAGO-I/O-PRO 32 Library



Standard.lib



Contents ASCIIBYTE_TO_STRING .........................................................................3 REAL_STATE .............................................................................................4 STANDARD_VERSION.............................................................................6 STRING_COMPARE ..................................................................................7 STRING_TO_ASCIIBYTE .........................................................................8
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ASCIIBYTE_TO_STRING WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



STRING function ASCIIBYTE_TO_STRING Function X Function block Program Standard.lib All programmable fieldbus controllers



Input parameters: byt



Data type: BYTE



Comments: The input value is a number of data type BYTE.



Return value: ASCIIBYTE_TO_STRING



Data type: STRING



Comments: The return value of the function is a character of data type STRING.



Graphic display:



Time behaviour:



Function description: This function convents a number from data type BYTE to a character of data type STRING.
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REAL_STATE



REAL_STATE WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Information about Real operations REAL_STATE Function block X Program Function Standard.lib All programmable fieldbus controllers



Input parameters: RESET



Data type: BOOL



Comments: A TRUE initialises the variable error again to zero.



Output parameters: ERROR



Data type: BYTE



Comments: A value unequal to zero indicates an error with a real operation.



Graphic display:



Time behaviour:



Function description: This function block offers the programmer the possibility to react to errors occurring during computation with floating point numbers. In a program the function block REAL_STATE can be invoked after each operation in order to recognize a number overflow. In the event of an error, the ERROR output adopts a value unequal zero.
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The following output values are possible: ERROR = 3 -> Integer overflow ERROR = 4 -> Floating overflow ERROR = 5 -> Floating underflow ERROR = 7 -> Divide by zero ERROR = 9 -> Undefined float ERROR = 10 -> Conversion error ERROR = 11 -> Floating point stack underflow ERROR = 12 -> Floating point stack overflow
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STANDARD_VERSION



STANDARD_VERSION WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Running time diagnosis STANDARD_VERSION Function X Function block Program Standard.lib All programmable fieldbus controllers



Input parameters: EN



Data type: BOOL



Comments: A TRUE at this input activates this function.



Return value: STANDARD_VERSION



Data type: WORD



Comments: Library version of Standard.lib.



Graphic display:



Time behaviour: EN STANDARD VERSION



Function description: The STANDARD_VERSION function returns the current library version number. This function can be used for information purposes during program development. Furthermore it can serve to avoid version conflicts with the running time.
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Version:



Description:



1.0



First version (16#100)
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STRING_COMPARE WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



STRING function STRING_COMPARE Function X Function block Program Standard.lib All programmable fieldbus controllers



Input parameters: STR1



Data type: STRING



STR2



STRING



Return value: STRING_COMPARE



Data type: BOOL



Comments: A character string with max. 255 characters. A character string with max. 255 characters. Comments: Returns the results of the comparison.



Graphic display:



Time behaviour:



Function description: Using this function the programmer can compare two character strings each with max. 255 characters. If they coincide function feeds back TRUE. If the character chains are, however, not identical FALSE is feedback.
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STRING_TO_ASCIIBYTE WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



STRING function STRING_TO_ASCIIBYTE Function X Function block Program Standard.lib All programmable fieldbus controllers



Input parameters: str



Data type: STRING



Comments: A character string with max. 255 characters.



Return value: STRING_TO_ASCIIBYTE



Data type: BYTE



Comments: The return value of the function is a number of data type BYTE.



Graphic display:



Time behaviour:



Function description: This function converts a character, from data type STRING to a character of data type BYTE.
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WAGO-I/O-PRO 32 Library



System.lib



Contents GET_ACT_CYCLE .....................................................................................3 GET_MAX_CYCLE....................................................................................4 GET_MIN_CYCLE .....................................................................................5 GET_PLC_ACT_CYCLE............................................................................6 GET_PLC_MAX_CYCLE ..........................................................................7 GET_PLC_MIN_CYCLE............................................................................8 GET_PROGRAM_ID ..................................................................................9 GET_RUN_VALUE ..................................................................................10 GET_STOP_VALUE.................................................................................11 SYSTEM_VERSION.................................................................................12
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GET_ACT_CYCLE WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Running time diagnosis GET_ACT_CYCLE Function X Function block Program System.lib All programmable fieldbus controllers



Input parameters: RESET



Data type: BOOL



Comments: A TRUE at this input resets the output value (only for compatibility reasons with other xxx_CYCLE functions).



Return value: GET_ACT_CYCLE



Data type: TIME



Comments: Current cycle time for a complete program cycle, consisting of a I/0 processing, user program and operating system functions.



Graphic display:



Time behaviour: RESET GET_ACT_CYCLE



0



0



Function description: The GET_ACT_CYCLE function returns the current time for the execution of a program cycle including I/0 processing and operating system functions with a 1 ms resolution.
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GET_MAX_CYCLE WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Running time diagnosis GET_MAX_CYCLE Function X Function block Program System.lib All programmable fieldbus controllers



Input parameters: RESET



Data type: BOOL



Comments: A TRUE at this input resets the output value. (only for compatibility reasons with other xxx_CYCLE functions)



Return value: GET_MAX_CYCLE



Data type: TIME



Comments: Maximum cycle time for a complete program cycles consisting of I/0 processing, user program and operation system functions since the last reset (or program start).



Graphic display:



Time behaviour: RESET GET_MAX_CYCLE



0



0



Function description: The GET_MAX_CYCLE function returns the maximum time for the execution of a program cycle including I/0 processing and operating system functions with a 1 ms resolution. the output value is set to 0 following a program start.
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GET_MIN_CYCLE WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Running time diagnosis GET_MIN_CYCLE Function X Function block Program System.lib All programmable fieldbus controllers



Input parameters: RESET



Data type: BOOL



Comments: A TRUE at this input resets the output value. (only for compatibility reasons with other xxx_CYCLE functions).



Return value: GET_MIN_CYCLE



Data type: TIME



Comments: Minimum cycle time for a complete program cycles consisting of I/0 processing, user program and operation system functions since the last reset (or program start).



Graphic display:



Time behaviour: RESET GET_MIN_CYCLE



max



max



Function description: The GET_MIN_CYCLE function returns the minimum time for the execution of a program cycle including I/0 processing and operating system function with a 1 ms resolution. Following a program start, the output value is set to the numerical maximum value (T#1m5s535ms).



WAGO-I/O-PRO 32



System A-5



GET_PLC_ACT_CYCLE



GET_PLC_ACT_CYCLE WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Running time diagnosis GET_PLC_ACT_CYCLE Function X Function block Program System.lib All programmable fieldbus controllers



Input parameters: RESET



Data type: BOOL



Comments: A TRUE at this input resets the output value. (only for compatibility reasons with other xxx_CYCLE functions).



Return value: GET_PLC_ACT_CYCLE



Data type: TIME



Comments: Current cycle time for a complete program cycle of the user program.



Graphic display:



Time behaviour: RESET GET PLC ACT CYCLE



0



0



Function description: The GET_PLC_ACT_CYCLE function returns the current time for the execution of a program cycle at a 1 ms resolution.
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GET_PLC_MAX_CYCLE WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Running time diagnosis GET_PLC_MAX_CYCLE Function X Function block Program System.lib All programmable fieldbus controllers



Input parameters: RESET



Data type: BOOL



Comments: A TRUE at this input resets the output value. (only for compatibility reasons with other xxx_CYCLE functions).



Return value: GET_PLC_MAX_CYCLE



Data type: TIME



Comments: Maximum cycle time for a complete program cycle of the user program since the last reset (or program start).



Graphic display:



Time behaviour: RESET GET_PLC_MAX_CYCLE



0



0



Function description: The GET_PLC_MAX_CYCLE function returns the maximum time for the execution of a program cycle at a 1 ms resolution. Following a program start, the output value is set to 0.
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GET_PLC_MIN_CYCLE WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Running time diagnosis GET_PLC_MIN_CYCLE Function X Function block Program System.lib All programmable fieldbus controllers



Input parameters: RESET



Data type: BOOL



Comments: A TRUE at this input resets the output value. (only for compatibility reasons with other xxx_CYCLE functions).



Return value: GET_PLC_MIN_CYCLE



Data type: TIME



Comments: Minimum cycle time for a complete program cycle of the user program since the last reset (or program start).



Graphic display:



Time behaviour: RESET GET_PLC_MIN_CYCLE



max



max



Function description: The GET_PLC_MIN_CYCLE function returns the minimum time for the execution of a program cycle with a 1 ms resolution. Following a program start, the output value is set to the numerical maximum value (T#1m5s535ms).
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GET_PROGRAM_ID WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Running time diagnosis GET_PROGRAM_ID Function X Function block Program System.lib All programmable fieldbus controllers



Input parameter: EN



Data type: BOOL



Comments: This function is activated by a TRUE at this input.



Return value: GET_PROGRAM_ID



Data type: DWORD



Comments: Program ID of the current SPS programm



Graphic display:



Time behaviour:



Function description: The function GET_PROGRAM_ID sends back the current ID of the SPS program. The identifier being modified with each online change, this function can be used to identify an online change. Available as from library version 3.0
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GET_RUN_VALUE WAGO-I/O-PRO - Library elements Category: Name: Type: Library name: Applicable to:



Running time diagnosis GET_RUN_VALUE Function X Function block Program System.lib All programmable fieldbus controllers



Input parameters: RESET



Data type: BOOL



Comments: The value at this input is not taken into account (the input has only been inserted because functions must have an input).



Return value: GET_RUN_VALUE



Data type: BOOL



Comments: The output is TRUE for one cycle after a PLC start.



Graphic display:



Time behaviour: RESET GET_RUN_VALUE Start



Function description: The GET_RUN_VALUE function helps to recognise the first PLC cycle after the program start. The user can then program the PLC starting behaviour. The output is TRUE only for one cycle. See also GET_STOP_VALUE to recognise a program stop. Available as from library version 2.0
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GET_STOP_VALUE WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Running time diagnosis GET_STOP_VALUE Function X Function block Program System.lib All programmable fieldbus controllers



Input parameters: RESET



Data type: BOOL



Comments: The value at this input is not taken into account (the input has only been inserted because functions must have an input).



Return value: GET_STOP_VALUE



Data type: BOOL



Comments: The output is TRUE in the last cycle before a PLC stop.



Graphic display:



Time behaviour: RESET GET_STOP_VALUE Stop



Function description: The GET_STOP_VALUE function helps to recognise the last PLC cycle before a program stop. The user can then program the PLC behaviour when stopped. The output is TRUE only for one cycle. See also GET_ RUN _VALUE to recognise a program start. The PLC outputs can be switched in a safe state with this function. Available as from library version 2.0
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SYSTEM_VERSION



SYSTEM_VERSION WAGO-I/O-PRO 32 Library elements Category: Name: Type: Library name: Applicable to:



Running time diagnosis SYSTEM_VERSION Function X Function block Program System.lib All programmable fieldbus controllers



Input parameters: EN



Data type: BOOL



Comments: A TRUE at this input activates this function.



Return value: SYSTEM_VERSION



Data type: WORD



Comments: Library version.



Graphic display:



Time behaviour: EN SYSTEM_VERSION



Function description: The SYSTEM_VERSION function returns the current library version number. This function can be used for information purposes during program development. Furthermore it can serve to avoid version conflicts with the running time.



Version:



Description:



1.0 2.0



First version (16#100) The GET_RUN_VALUE function and GET_STOP_VALUE have been completed (16#200) The function GET_PROGRAM_ID was supplemented. (16#300)



3.0



A-12 System



WAGO-I/O-PRO 32



A-14 System



WAGO-I/O-PRO 32



Appendix B – Communication Drivers



Appendix B: Communication Drivers Installation The communication drivers are on the WAGO-I/O-PRO 32 CD. The installation program is started from the D drive in the following instructions. In case you would like to use another drive, please enter the corresponding letter. To install communication drivers: 1.



Put the WAGO-I/O-PRO 32-CD in the D drive.



2.



In case "Autoplay" is selected in your system the set-up will be started automatically. Proceed with step 6. If the set-up is not starting automatically please proceed with step 3.



3.



Select "Execute" in the Windows "Start" menu



4.



Start the WAGO-I/O-PRO 32 set-up.



5.



Enter "D:\setup.exe" (D is the drive with the WAGO-I/O-PRO-32CD) and start the set-up by clicking on "OK".



6.



Select the set-up language.



The rest of the set-up is taking place via menus. Please follow the instructions to complete the set-up. If possible the proposed settings should be adopted. You will be asked for the set-up type during the installation. & Click on "Communication driver installation" and confirm with "Next". A dialog appears to select the libraries. & Select the components you would like to install and delete the ones you wouldn’t like to install.
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Contents CANopen DSP302 CANopen Hilscher Modbus OPC Client OPC Client 2 Tags PI Applicom Driver PI Hilscher Driver Pipe* Serial (Modem)* Serial (RS232)* TCP/IP* TCP/IP (Level 2)*



*These communication drivers are ready installed in WAGO-I/O-PRO 32.
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CANopen DSP302 WAGO-I/O-PRO 32 Communication drivers Category: Name: Hardware: Software: Operating system: Applicable to:



CANopen communication GDrvStd.dll, CAN_AC2_3S.dll, CAN_VCI.dll STZP CAN card with VCI Interface or Softing AC2 Windows 95, Windows 98, Windows NT 4.0 Currently not in use (In the future all CANopen programmable fieldbus controllers)



Communication parameters: Node number



Range of value:



Comments:



1 ... 127



Enter the module ID of the controller with which a connection is to be made. The connection is made via the default SDOs. The required baud rate is selected here. Only set a baud rate which is used in the entire network.



Baud rate



CAN card driver



WAGO-I/O-PRO 32



10 kBd, 20 kBd, 50 kBd, 125 kBd, 250 kBd, 500 kBd, 800 kBd, 1 MBd [Name of the CAN card interface DLL] currently CAN_AC2_3S and CAN_VCI



Enter the name of the DLL which creates the link to the CAN card driver. Undertake the configuration of the CAN card must using the card manufacturer’s tools.



CANopen DSP302 B-1



CANopen DSP302



Graphic display:



Image B.3: Graphic display CANopen DSP302



Function description: Two objects are defined in the CIA DS 302, permitting a program download and a connection to the programming system. The objects „Download Program Data“ (0x1F50) and „OS Command“ (0x1023) are used. During program download all programs are written to the index 1 ( program number 1) of the „Download Program Data“ object. In addition the indexes 1 (Command), 2 (Status) and 3 (Reply) of the object „O OS Command“ (0x1023) are used.
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CANopen Hilscher WAGO-I/O-PRO 32 Communication drivers Category: Name: Hardware: Software: Operating system: Applicable to: Communication parameters: Interface



Baudrate



Node ID



WAGO-I/O-PRO 32



CANopen communication CANopenHilscher.dll Hilscher fieldbus interface cards for PCs e. g. CIF 30-xxx Windows 95, Windows 98, Windows NT 4.0 All CANopen programmable fieldbus controllers Range of value:



Comments:



Board 0, Board 1 Board 2, Board 3 10 kBd, 20 kBd, 50 kBd, 100 kBd, 125 kBd, 250 kBd, 500 kBd, 800 kBd, 1 MBd 1 ... 126



Select the interface board. Up to 4 Hilscher fieldbus boards can be installed in a PC. This parameter specifies the board to be used. The required baudrate is selected here. Only set a baud rate which is used in the entire network.



Database



RETAIN; CLEAR



Debug level



16#0000 ... 16#FFFF



Enter the module ID of the controller with which the connection is to be made. The connection is made via the defaultSDOs. Do not configure the Hilscher board as CANopen master. To ensure this the database can be cleared by selecting „CLEAR" on the board. Set this parameter to 0. The parameter is only used for debugging.



CANopen Hilscher B-1



CANopen Hilscher



Graphic display:



Image B.5: Graphic display CANopen Hilscher



Function description: All CANopen controllers offer the possibility of making a communication connection via the CAN interface. For this the manufacturer specific object „ComWagoPro“ (Index 4A00) was introduced. Data to be sent to the controller are written on index 1. The feedback values are read by index 2. The driver CANopenHilscher makes a communication connection between the PC and controller via SDOs. Prerequisite being a Hilscher CANopen interface board. This board must not be configured with the system configurator. If the master was already configured then clear the database on the interface board. The interface board will otherwise attempt to configure the assigned nodes. Each board can only establish a connection to one node simultaneously.
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MODBUS WAGO-I/O-PRO 32 Communication drivers Category: Name: Hardware: Software: Operating system: Applicable to:



MODBUS communication ModbusDriver.dll Windows 95, Windows 98, Windows NT 4.0 All MODBUS programmable fieldbus controllers



Communication parameters: MODBUS node adress Mode



Range of value:



Comments:



1 ... 99



MODBUS slave addresses.



RTU



MODBUS transmission mode. With MODBUS the ASCII or RTU mode can be selected for coding the transmitted characters. The transmission mode used must coincide with the controller settings. This parameter selects the Windows driver for the PC serial interface.



Interface



Baudrate



String lenght



WAGO-I/O-PRO 32



COM1; COM2; COM3, COM4, COM5, COM6, COM7, COM8; COM9 110 Bd, 300 Bd, 600 Bd, 1200 Bd; 2400 Bd, 4800 Bd, 9600 Bd, 19200 Bd, 38400 Bd; 56000 Bd, 57600 Bd, 115200 Bd, 128000 Bd, 256000 Bd 8 Bit, 7 Bit



Transmission rate for the serial communication. The value must coincide with the value set in the controller.



Length of the data in a byte frame. Always use 8 bits for the RTU mode. This value must coincide with the controller settings.



MODBUS B-1



MODBUS



Parity



Stop bits



None, even, odd, 1 bit, 0 bit 1, 1.5, 2



RTS Control



disabled, enabled, handshake, toggle



Debug level



16#0000 ... 16#FFFF



The byte frame can be saved with additional bits. The parity type is selected with this parameter. The value must coincide with the controller settings. The length of the stop bit can be entered to extend the byte frames. This value must coincide with the controller settings. Conversion from RS232 to RS485 is generally performed with the control signal RTS. The RTS signal then controls the bus drivers (transmit or receive). The selected value must harmonise with the converter settings. The settings have no meaning for the RS232 controller. The „Toggle“ setting is only converted by the operating system NT4.0. This parameter must be set to 0. This parameter is only used for debugging.



Graphic display:



Image B.9: Graphic display MODBUS Driver



B-2 MODBUS



WAGO-I/O-PRO 32



Appendix B – Communication Drivers



Function description: MODBUS controllers can be programmed directly from a PC via MODBUS. For this the „ModbusDriver" is used. MODBUS being a Single-Master-Bus system, ensure that no second master is active during programming. The driver communicates via the function code 13. The communication data is packed in a MODBUS frame.



System configuration:



Image B.10: System configuration MODBUS Driver
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OPC Client WAGO-I/O-PRO 32 Communication drivers



WAGO-I/O-PRO 32



Category: Name: Hardware: Software: Operating system: Applicable to:



Process image communication OPCclientDriver.dll Optional OPC server with access to the controller I/O data Windows 95, Windows 98, Windows NT 4.0 All programmable fieldbus controllers



Communication parameters: OPC server ID



Range of value:



Comments:



[Identification of all OPC servers available on the computer]



Selection of all of the OPC server available on the computer. When starting the WAGO-I/O-PRO 32 server this information is read out of the registry. The OPC server which supplies the tags for PA communication is selected here. The server must be correspondingly configured in advance. The selected OPC server in the communication driver must be checked after a new OPC server is installed on the computer. The tag via which the PA communication is to be performed is entered here. The tag must be of a read and write type. OPC tag data type. Currently only 2 byte signed integer can be selected. This parameter must be set to 0. This parameter is only used for debugging purposes.



OPC tag ID



[Tag name]



OPC tag data type



2-Byte signed integer, VT_I2



Debug level



16#0000 .... 16#FFFF



OPC Client B-1



OPC Client



Graphic display:



Image B.11: Graphic display OPC Client



Function description: All controllers offer the possibility of establishing a communication connection via the data in the process image. For this an additional word is introduced into the input and output image. The configuration is described in the manual for the individual controller under „PA communication". The „OPCclient" driver establishes a communication connection between PC and controller via this data with the aid of an OPC server. Prerequisite being an OPC server, which permits access to the controller I/O data. The server must be on the computer, on which the WAGO I/O PRO 32 Server is running. On the server the communication words in the I/O image of the controller must be configured as a write and read tag. The communication can be tested by the output of the values 16#0000 and 16#0007. The communication channel is reset with the output of the value 16#0000. Following this 16#0000 appears in the read tag. The channel function is tested with the value 16#0007. If the channel is correctly configured the input word will be 16#0004. This same method can be used to check the configuration of the OPC tags. Do not use the PA communication tags for applications. If an output is required select the value 16#0000. The „OPC Browser" tool can be used to simplify handling of the sometimes very long tag names. The tool shows all tags on a server. The marked tag can be copied into the Windows clipboard and pasted into WAGO-I/O-Pro 32. Also refer to „OPC Client 2 Tags".
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System configuration: WAGO-I/O-PRO 32 MODBUS ON TxD RxD CRC
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OPC Client
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OPC Client 2 Tags WAGO-I/O-PRO 32 Communication drivers Category: Name: Hardware: Software: Operating system: Applicable to: Communication parameters: OPC server ID



WAGO-I/O-PRO 32



Process image communication OPCclientDriver2Tags.dll Optional OPC server with access to the I/O data of the controllers Windows 95, Windows 98, Windows NT 4.0 All programmable fieldbus controllers Range of value:



Comments:



[Designation of all available OPC servers on the computer]



Selection of all OPC servers available on the computer. This information is read out of the registry when starting the WAGO-I/OPRO 32 server. The OPC server is selected here which supplies the tags to the PA communication. The server must be correspondingly configured in advance. After installing a new OPC server on the computer, the selected OPC server must be checked in the communication driver. The tag is entered here via which the input word of the PA communication is read. Data type of the OPC tags. Currently only 2 byte signed integer can be selected. The tag is entered which permits to write in the output word of the PA communication. Data type of the OPC tag. Currently only 2 byte signed integer can be selected. This parameter must be set to 0. This parameter is only used for debugging purposes.



OPC read tag ID



[Read Tag name]



OPC read tag data type



2-byte signed integer, VT_I2



OPC write tag ID



[Write Tag name]



OPC write tag data type



2-byte signed integer, VT_I2



Debug level



16#0000 .... 16#FFFF



OPC Client 2 Tags B-1



OPC Client 2 Tags



Graphic display:



Image B.13: Graphic display OPC Client 2 Tags



Function description: All controllers offer the possibility of opening up a communication connection via the data in the process image. For this an additional word is introduced into the input and output image. The configuration is described in the manual for the individual controller under „PA communication". The „OPCclientDriver2Tags" driver establishes a communication connection between PC and controller via this data with the aid of an OPC server. Prerequisite being an OPC server, which permits access to the controller I/O data. The server must be on the computer, on which the WAGO I/O PRO 32 Server is running. On the server the communication words in the I/O image of the controller must be configured as a write and read tag. The communication channel can be tested by the output of values 16#0000 and 16#0007. The communication channel is reset with the output of the value 16#0000. Following this 16#0000 appears in the read tag. The channel function is tested with the value 16#0007. If the channel is correctly configured the input word will be 16#0004. This same method can be used to check the configuration of the OPC tags. Do not use the PA communication tags for applications. If an output is required select the value 16#0000. The „OPC Browser" tool can be used to simplify handling of the sometimes very long tag names. The tool shows all tags on a server. The marked tag can be copied into the Windows clipboard and pasted into WAGO-I/O-Pro 32. Also refer to „OPC Client".



B-2 OPC Client 2 Tags



WAGO-I/O-PRO 32



Appendix B – Communication Drivers



System configuration: WAGO-I/O-PRO 32 MODBUS ON TxD RxD CRC
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Image B.14: System configuration OPC Client 2 Tags
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PI Applicom Driver WAGO-I/O-PRO 32 Communication drivers Category: Name: Hardware: Software: Operating system: Applicable to:



WAGO-I/O-PRO 32



Process image communication PIApplicomDriver.DLL Applicom® Feldbus Interface cards for PCs e.g. PCI2000PFB Windows 95, Windows 98, Windows NT 4.0 All controllers



Communication parameters: Interface



Range of value:



Comments:



Board1 ... Board8



Interface channel



0 ... 31



Equipment number



0 ... 255



Input address



0 ... 2047



Output address



0 ... 2047



Data encoding



Intel format or Motorola format



Debug level



16#0000 ... 16#FFFF



Interface card selection. Up to 8 Applicom® fieldbus cards can be installed in a PC. This parameter shows the card to be used. It is currently not evaluated. Channel number selection. The channel number is established during project planning with the PCCONF program. Equipment number selection. The equipment number is established during project planning with the PCCONF program. The address for the communication word is given in the saving image of the IO data, which is read by the controller. The offset is shown in number of bytes. The address for the communication word is given in the saving image of the IO data, which is written in the controller. The offset is displayed in number of bytes. Here the byte sequence within a word is set. Generally the Intel format should be set. The Motorola format is used with some FB (e.g. InterBus-S). In this case it may be necessary to change over to Motorola format. This parameter must be set to 0. The parameter is only used for debugging purposes.
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Graphic display:



Image B.1: Graphic Applicom PI Driver



Function description: All controllers offer the possibility of a communication connection via the data in the process image. For this an additional word is inserted in the input and output image. The configuration is described in the manual for the individual controller under the heading PA communication. The Applicom PI Driver establishes a communication between the PC and controller using this data. Prerequisite being an Applicom® interface card. This card is configured with the PCCONF configuration tool so that the PA communications word appears in the IO mask. A test of the communication channel can be made by the output of values 16#0000 and 16#0007. The communication channel is reset with the output of value 16#0000. Following this 16#0000 appears in the input word. The channel function is tested with value 16#0007. If the channel configuration is correct the input word will be 16#0004. This method can also be used to check the position of the data in the card saving image. The data words for PA communication should not be transmitted by the application. If an output must be made select value 16#0000 .



B-2 PI Applicom Driver
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System configuration:



Image B.2: System configuration Applicom PI Driver
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PI Hilscher Driver WAGO-I/O-PRO 32 Communication drivers Category: Name: Hardware: Software: Operating system: Applicable to: Communication parameters: Interface



WAGO-I/O-PRO 32



Process image communication PIHilscherDriver.DLL Hilscher fieldbus interface cards for PC's e. g. CIF 30-xxx Windows 95, Windows 98, Windows NT 4.0 All programmable fieldbus controllers Range of value:



Comments:



Input address



Board 0, Board 1, Board 2, Board 3 0 ... 2047



Output address



0 ... 2047



Data encoding



Intel format or Motorola format



Debug level



16#0000 ... 16#FFFF



Selection of the interface board. Up to 4 4 Hilscher fieldbus boards can be installed in a PC. This parameter specifies the board to be used. The address for the communication word in the process image of the I/O data read by the controller is given here. The offset is specified in number of bytes. The address for the communication word in the process image of the I/O data written into the controller is given here. The offset is specified in number of bytes. The byte sequence within a word is set here. Generally the Intel format should be set. Some fieldbuses (e.g. IntelBusS) use the Motorola format. Here it may be necessary to change over to Motorola format. This parameter must be set to 0. The parameter is only used for debugging purposes.



PI Hilscher Driver B-1



PI Hilscher Driver



Graphic display:



Image B.7: Graphic display PI Hilscher Driver



Function description: All controllers offer the possibility of establishing a communication connection via the data in the process image. For this an additional word is introduced into the input and output image. The configuration is described in the manual for the individual controller under „PA communication". The HilscherPIDriver driver establishes a communication connection between the PC and controller via this data. Prerequisite is a Hilscher interface board. This board is configured with the system configurator so that the PA communication words appear in the I/O image. The communication channel can be tested by the output of the values 16#0000 and 16#0007. The communication channel is reset with the output of the value 16#0000. Following this 16#0000 appears in the input word. The channel function is tested with the value 16#0007. If the channel is correctly configured, the input word assumes 16#0004. This method allows checking the data position in the process image. The data words for PA communication should not be put out by the application. If an output is necessary select the value 16#0000. (PA = Process image I/O = Inputs/Outputs)



B-2 PI Hilscher Driver
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System configuration:



Image B.8: System configuration PI Hilscher Driver
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PI Hilscher Driver



B-4 PI Hilscher Driver
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Pipe WAGO-I/O-PRO 32 Communication drivers Category: Name: Hardware: Software: Operating system: Applicable to:



Standard communication GDrvStd.dll Windows 95, Windows 98, Windows NT 4.0 Currently cannot be used.



Communication parameters: Pipe



Range of value:



Timeout



Comments:



[Name of the named Enter here the named pipe which is to pipe] be used for communication. 0 ... 255 The timeout time is entered here in seconds.



Graphic display:



Image B.15: Graphic display Pipe
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Pipe



Function description:



System configuration:



B-2 Pipe
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Serial (Modem) WAGO-I/O-PRO 32 Communication drivers Category: Name: Hardware: Software: Operating system: Applicable to:



Standard communication GDrvStd.dll Modem, Configuration cable Item no. 750-920 Windows 95, Windows 98, Windows NT 4.0 All programmable fieldbus controllers



Communication parameters: Init



Range of value:



Dial



Hangup



Break



Timeout



Port



WAGO-I/O-PRO 32



Comments:



[Character string for initialising]



This character string is transmitted to initialise the modem. The content is modem specific and should be checked in the modem manual. [Character string for This character string is transmitted for dialling the number. The character to be selecting the transmitted is dependent upon the telephone number] telephone system used. Check this in the modem manual. [Character string for This character string is transmitted for terminating the modem connection. The terminating content is modem specific and should communication] be checked in your modem manual [Character string for This character string is used to switch over between data transfer and modem switching over configuration. Modems generally use between data transfer and modem the character string „+++“. configuration] The timeout for recognising a break is 0 ... 255 entered here. Refer to your modem manual for more precise details. This parameter selects the Windows COM1, driver for the PC serial interface. COM2, [available interfaces]



Serial (Modem) B-1



Serial (Modem)



Baudrate



Parity



Stop bits



Motorola byteorder



4800 Bd, 9600 Bd, 19200 Bd, 38400 Bd, 57600 Bd, 115200 Bd no, even, odd 1, 1.5, 2 No, Yes



Transmission rate for serial communication. The value must be set to 19200 Bd.



The byte frame can be protected with additional bits. This parameter selects the parity type. "Even" must be selected. The length of the stop bit can be entered to extend the byte frame. Select the value "No".



Graphic display:



Image B.17: Graphic display Serial (Modem)



Function description: All controllers can be linked to the configuration interface via a modem connection. Two modems are required for this. The modem on the controller side is configured to „auto answer“ and the fixed baud rate 19200 with „even Parity" and „8 Bit data width". The second modem is linked to the PC. A transparent connection is created via the telephone line between the PC and configuration interface after selecting the modem on the controller side.



B-2 Serial (Modem)
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System configuration:
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Image B.18: System configuration Serial (Modem)
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Serial (Modem)



B-4 Serial (Modem)
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Serial (RS232) WAGO-I/O-PRO 32 Communication drivers Category: Name: Hardware: Software: Operating system: Applicable to:



Standard communication GDrvStd.dll Configuration cable Item no. 750-920 Windows 95, Windows 98, Windows NT 4.0 All programmable fieldbus controllers



Communication parameters: Port



Range of value:



Comments:



COM1, COM2 [available interfaces] 4800 Bd, 9600 Bd, 19200 Bd, 38400 Bd, 57600 Bd, 115200 Bd no, even, odd



This parameter selects the Windows driver for the PC serial interface.



Baudrate



Parity



Stop bits



Motorola byteorder



WAGO-I/O-PRO 32



1, 1.5, 2 No, Yes



Transmission rate for serial communication. Set this value to 19200 Bd.



The byte frame can be protected with additional bits. This parameter selects the parity type. "Even" must be selected. The length of the stop bit can be entered to extend the byte frame. Select the value "No".



Serial (RS232) B-1



Serial (RS232)



Graphic display:



Image B.19: Graphic display Serial (RS232)



Function description: All controllers can be directly programmed from a PC via the configuration interface.



System configuration:



MODBUS ON TxD RxD 24V 0V CRC



789



23



+ +



- -



- -



S S



4 56



78 9



01 23



COMx



WAG Oà à à à à I /O à à à SYSTEM 7 50-312



I/ORUN + + I/OERR



01



WAGO 750-554



WAGO 75 0-60 0



4 56



750-920



CANopen master



Image B.20: System configuration Serial (RS232)
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TCP/IP WAGO-I/O-PRO 32 Communication driver



WAGO-I/O-PRO 32



Category: Name: Hardware: Software: Operating system: Applicable to:



Standard communication GDrvStd.dll Network card for Ethernet (Terminal server) TCP/IP Network protocol (component part of Windows) Windows 95, Windows 98, Windows NT 4.0 Currently cannot be used



Communication parameters: Address



Range of value:



Comments:



[IP address], [Host-Name]



Port



0 ... 65535, preferentially 2455



Motorola byteorder



No, Yes



The IP address or the host name is entered here. „Localhost" can be used for the own computer. The syntax for an IP address is : xxx.xxx.xxx.xxx. (e.g. 134.28.42.13). Port number to be used for the connection. Generally the port number for the WAGO-I/O system (2455) should be used. If 2455 is not used then the port number for a dynamic connection in the range 49152 ... 65535 should be used. The range 0 ... 1023 is reserved for the „well known" ports. The range 1024 ... 49151 is assigned manufacturer specific. Select the value „No"



TCP/IP B-1



TCP/IP



Graphic display:



Image B.21: Graphic display TCP/IP



Function description:



System configuration:



B-2 TCP/IP



WAGO-I/O-PRO 32



Appendix B – Communication Drivers



TCP/IP (Level 2) WAGO-I/O-PRO 32 Communication drivers
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Category: Name: Hardware: Software: Operating system: Applicable to:



Standard communication GDrvStd.dll Network card for Ethernet (Terminal server) TCP/IP Network protocol (component part of Windows) Windows 95, Windows 98, Windows NT 4.0 Ethernet controller (with terminal server for all programmable fieldbus controller)



Communication parameters: Address



Range of value:



Comments:



[IP address], [Host-Name]



Port



0 ... 65535, preferentially 2455



Motorola byteorder



No, Yes



The IP address of the host name is entered here. „Localhost" can be used for the own computer. The syntax for an IP address is : xxx.xxx.xxx.xxx. (e.g. 134.28.42.13). Port number to be used for the connection. Generally the port number for the WAGO-I/O system (2455) should be used. If 2455 is not used then the port number for dynamic connections in the range 49152 ... 65535 should be used. The range 0 ... 1023 is reserved for the „well known" ports. The range 1024 ... 49151 is assigned manufacturer specific. Select the value „No"



TCP/IP (Level 2) B-1



TCP/IP (Level 2)



Graphic display:



Image B.23: Graphic display TCP/IP (Level 2)



Function description: All Ethernet controllers can be directly programmed from a PC via a network card. If a terminal server is used with a configuration cable, all controllers can be programmed via the network.



B-2 TCP/IP (Level 2)
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System configuration:



Image B.24: System configuration TCP/IP (Level 2)
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TCP/IP (Level 2) B-3



TCP/IP (Level 2)



B-4 TCP/IP (Level 2)
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21 Glossary Absolute Address Representation of individual memory cells using special character strings: 1st character: Recent symbol (%) 2nd character: Category (I = Input location, Q = Output location, M = Memory location) 3rd character: Memory size (X = Single bit, B = Byte, W = Word, D = Double Word) following characters:



Address



Example: %IX4.15



Configuration The highest level of a PLC system, wich contains one or more resources



Data type Defines the properties of a variable, such as value range and bit length



Declaration block A list of declarations of identical types of variables in the first section of a POU



Derived data types Self defined data type, based on a elementary data type



Elementary data type Standard data type predefined by IEC 61131-3



EN Input (Enable In) Enable input for a POU in Ladder logic or Function block diagram. The POU with EN input is only processed if the EN input value is TRUE.



FB Abbr. for Function block



FBD Abbr. for Function block diagram
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FB instance Copy of the structured data block of a Function block, permitting the multiple use of a created structures with varying parameters (e.g. Standard Funktion blocks). The data block saves internal values and statuses of the function blocks for longer than one cycle.



Field A series of elements of the same date type



Flag Memory for physical addressing



FUN Abbr. for Function



Function POU, wich always the same result (as function value) with the same input value; it has no local variable wich can save values beyond one invocation.



Function block POU, wich provides one or more values when executed. This can be saved as a local variable ("Memory").



Function block diagram (Abbr.: FBD) graphically oriented programming language with networks with contain Functions and Function blocks. The logic and arithmetic behaviour of these POU's is represented as a block.



IEC 61131-3 International standard from the year 1993 for modern systems with PLC functionality. Based on a structured software model it defines a series of high capacity programming languages, wich can be used for varying automation tasks.



IL Abbr. for Instruction list



Instruction list (Abbr.: IL) is a widely used text language close to that used for assemblers for PLC's (similar to Step5/Step7)



I/O periphery The Input and output modules belonging to a node together with their physical process addresses
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Ladder diagram (Abbr.: LD) graphically orientated programming language wich uses the principle of an electric circuit with contacts and coils for the representation of links.



LD Abbr. for Ladder diagram



PLC Abbr. for Programmable Logic Controls



POU library A collection of POU's avaible to the programmer for the creation of control programs



PROG Abb. for Program



Program Element of a resource. The program is the highest level of the POU, i.e. Functions and Function blocks are invoked by a program. The time behaviour of the program is established by the attendant Tasks.



Programmable Fieldbus Controller WAGO bus coupler with PLC functionality for - Signal pre-processing - Defined reaction in case of a fieldbus failure - Decentral intelligence



Programmable Logic Controls (Abbr.: PLC) Component of industrial automation systems for the control, regulation, monitoring, visualisation as well as data collection and processing or processes



Project Includes all objects of a control program (POU, data types, visualisations, resources and libraries)



Resource Language element of a Configuration. A resource is task and program allotted.
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Sequential flow diagram (Abbr.: SFD) graphically oriented language, wich allows timed sequences of various actions to be described within a program (similar to a flow chart and Graphcet)



SFC Abbr. for Sequential flow diagram



ST Abbr. for Structured Text



Standard Function blocks Function blocks defined by IEC 1131-3 wich meet the main requirements of control systems



Step In an SFC program this stands for an area in wich instructions are processed for as long as it is active



Structured Text (Abbr.: ST) comprises of a series of instructions wich can be performed as in standard languages (e.g. Pascal) either conditionally ("IF...THEN...ELSE") or in loops ("WHILE...DO")



Task Defines the running behaviour of Programs and Function blocks



Transition Transitions from one SFC step to the next, dependent upon the Transition status



Transition conditions Condition (Boolean value) for the activation of the next step in a SFC program



Variable Data memory with a value defined by data type and information defining concerning the variable declaration. Variables can be assigned physical addresses (inputs, outputs, flags).



Variables declaration Defining variables in a declaration block together with the variable name, the data type and, if necessary, the initial value, area details and field properties
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22 Index A ABS 12-18 Absolute Value 12-18 Access rights 4-32 ACOS 12-21 Action 2-10, 2-20, 2-21, 3-8, 4-33 Action Init 3-7 Active step 2-22 ADD 12-1 Address Function 12-12 Addresses 15-4 ADR 12-12 ALLIAS 11-7 Alternative Branch in SFC 2-25, 5-29 AND 12-3 Arc cosine 12-21 Arc sine 10-26 12-21 Arc tangent 12-22 Argument 2-3, 2-7 ARRAY 11-4 ASIN 12-21 Assignment 2-14, 5-17 Assignment Combs 5-19 Assignment operator 2-16 AT Declaration 5-4 ATAN 12-22 Auto Load 4-5 Auto Save 4-5 Autodeclaration 4-7, 5-5 Autoformat 4-7



B Backup, automatic 4-5 BCD conversion 14-1 BCD_TO_INT 14-1 Binding of ST operators 2-14 Bitmap 8-3, 8-11 Bitvalues 4-8 BLINK 14-6 Body 5-1, 5-13, 5-14, 5-22, 5-28 Bookmark in Help 4-54 BOOL 11-1 BOOL Constants 15-1 BOOL_TO Conversions 12-13 Breakpoint 2-2, 2-29, 4-43, 5-10, 5-11, 5-35 Breakpoint Dialog Box 4-44 Breakpoint position 4-43 Build 4-11, 4-21 BYTE 11-1 BYTE Constants 15-2
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CAL 12-13 Call tree 4-22, 4-34 Calling a function 2-3 Calling a function block 2-7, 2-14 Calling function blocks in ST 2-16 CASE 2-15 CASE instruction 2-17 Changing connections in CFC 5-43 CHARCURVE 14-7 CheckBounds 2-4, 11-4 CheckDivByte 2-5 CheckDivDWord 2-5 CheckDivReal 2-5 CheckDivWord 2-5 Coil 2-27, 5-24 Collapse Node 4-29 Colors 4-9, 8-7 Comment 5-7, 5-8, 5-15 Communications Parameters Gateway 4-47 Comparing projects 4-24 Compress 6-15 CONCAT 13-2 Concatenation 13-2 Connection marker in CFC 5-43 CONSTANT 5-3, 6-3 Constants 5-3 Contact 2-27, 5-23 Content Operator 11-4, 12-12 Context menu 4-4 Context Sensitive Help 4-55 Conversion of Integral Number Types 12-16 Conversions of types 12-13 Convert object 4-31 Copy 4-37 Copy in Help 4-53 Copying in CFC 5-42 Copying in FBD 5-21 COS 12-20 Cosine 12-20 Create Backup 4-5 Creating connections in CFC 5-42 Cross reference list 4-22, 4-34 CTD 13-9 CTU 13-8 CTUD 13-9 Cut 4-37 Cutting in FBD 5-21



D Data types 2-11, 4-2, 11-1 DATE 11-3 DATE Constants 15-1 DATE_AND_TIME 11-3 DATE_AND_TIME Constants 15-2 DATE_TO Conversions 12-17
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DCF file 6-2 DDE Interface 9-1 Debugger 5-10 Debugging 2-29, 4-11, 5-15 Declaration 3-5 Declaration Editor 5-1 Declaration Part 2-2, 5-1, 5-13, 5-14, 5-22, 5-28 Declarations as tables 4-7, 5-6 Declare Variable 4-41 Declare, automatic 4-7, 5-5 Defined Data Types 11-4 Delete 4-38 DELETE 13-3 Deleting a Transition 5-31 Deleting an Action 5-31 Deleting connections in CFC 5-43 Deleting in FBD 5-21 Dereferencing 11-4, 12-12 DERIVATIVE 14-3 Desktop 4-8 DINT 11-1 DINT Constants 15-2 Directory 4-10 DIV 12-2 CheckDivByte 2-5 CheckDivDWord 2-5 CheckDivReal 2-5 CheckDivWord 2-5 Division durch 0 2-5 Document 4-19, 4-22 Document Frame 6-4 Download 4-13, 4-43, 4-51 Drag&Drop 4-29 DT 11-3 DT_TO Conversions 12-17 DWORD 11-1 DWORD Constants 15-2



E Edit Menu Copy 4-37 Cut 4-37, 5-21 Delete 4-38 Find 4-39 Find next 4-39 Input Assistant 4-40 Next error 4-41 Paste 4-38, 5-21 Previous error 4-41 Redo 4-37 Replace 4-39 Undo 4-36 Editing functions 4-36 Editor options 4-6 Editors 5-1, 5-13, 5-14, 5-22, 5-28 EN Input 2-28, 5-24 EN POU 2-28 END_FUNCTION_BLOCK 2-5
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END_PROGRAM 2-9 END_TYPE 11-5, 11-6, 11-7 Endless loop 1-7 Entering Trace Variables 6-10 Entry action 5-30 Entry action 2-22 Enumeration 11-5 EQ 12-11 Error messages 17-1 EXIT 2-15, 2-20 Exit action 5-30 Exit action 2-22 EXP 12-20 Expand Node 4-29 Exponential Function 12-20 Exponentiation 12-22 Export 4-23 export file 6-2 Expression 2-14 EXPT 12-22 External library 4-18 EXTRACT 14-2 Extras Menu Align 8-13 Associate Action 5-34 Auto Read 6-12 Clear Action/Transition 5-31 Clear Background Bitmap 8-12 8-13 Compress 6-15 Configure 8-5 Cursor Mode 6-13 Edit Entry 6-9 Element list 8-13 Link Docuframe File 6-5 Load Trace 6-15 Load Watch List 6-17 Make Docuframe File 6-5 Monitoring Active 6-18 Monitoring Options 5-10 Multi Channel 6-14 Negate 5-20, 5-27 Options 5-15, 5-33 Paste above 5-27 Paste after 5-26, 5-31 Paste below 5-26 Paste Parallel Branch (right) 5-30 Previous version 4-36 Read Receipt 6-19 Read Trace 6-12 Rename Watch List 6-17 Save Trace 6-15 Save Watch List 6-17 Select All 8-13 Select Background Bitmap 8-12 Send to Back 8-12 Send to Front 8-12 Set Debug Task 6-9 Set/Reset 5-20, 5-27 Settings 8-14
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SFC Overview 5-33 Show grid 6-14 Start Trace 6-12 Step Attributes 5-31 Stop Trace 6-12 Stretch 6-14 Time Overview 5-32 Trace Configuration 6-10 Trace in ASCII-file 6-15 Use IEC Steps 5-34 Write Receipt 6-19 Y Scaling 6-14 Zoom 5-20 Zoom Action/Transition 5-31



F F_TRIG 13-7 falling edge 13-7 FBD 2-4, 2-8, 2-26, 4-43, 5-16 FBD Editor 5-16 Feedback paths in CFC 5-48 Fields 2-3, 11-4 File 4-16 File Menu Close 4-17 Exit 4-21 New 4-16 Open 4-16 Print 4-18 Printer Setup 4-19 Save 4-17 Save as 4-17 Find 4-39 FIND 13-4 Flow Control 4-46, 5-13 Folder 4-29 Font 4-7 FOR 2-18 FOR loop 2-15, 2-18 Forcing 4-45, 5-8, 6-19 Formatting, automatic 4-7 Function 2-3, 15-5 FUNCTION 2-3 Function Block 2-5 Function block call 2-7 Function Block Diagram 2-4, 2-8, 4-43, 5-16 Function Block in FBD 5-19 Function block in LD 2-27 Function block, instance 2-6 Function call 2-3 Function declaration 2-3 Function in FBD 5-19 FUNCTION_BLOCK 2-5



G Gateway 4-47
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Gateway Server 4-47 GE 12-11 GEN 14-6 Global Constants 6-2 Global Retain Variables 6-2 Global Variables 6-1, 6-2 Graphic Editors 5-14 Grid 8-14 GT 12-10



H Help 4-52 Help Menu Contents and Index 4-52 Help Topics Window 4-52 HYSTERESIS 14-9



I Identifier 5-3, 15-3 IEC 61131-3 2-30 IEC Step 2-22, 5-34 IEC steps 2-23 Iecsfc.lib 2-23 IF instruction 2-15, 2-17 IL 2-3, 2-6, 2-7, 2-12, 4-43, 5-12 IL Editor 5-12 IL operator 2-12 Implicit at load 4-13 Implicit variables in SFC 2-24 Import 4-24 Index Window 4-54 INDEXOF 12-3 Initialization 5-3 Input and Output Variable 5-2 Input Assistant 4-40 Input in FBD 5-19 Input Variable 5-1 INSERT 13-3 Insert in LD 5-26 Insert in SFC 5-29 Insert Menu Add Entry-Action 5-30 Add Exit-Action 5-30 Additional Library 7-2 All Instance Paths 6-4 Alternative Branch (left) 5-29 Alternative Branch (right) 5-29 Append Program Call 6-8 Append Task 6-8 Assignment 5-17 Bitmap 8-2, 8-3 Coil 5-24 Comment 5-15 Contact 5-23 Declarations Keywords 5-4 Ellipse 8-2, 8-3
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in Butuan (on the northern coast of Mindanao), Chinese settlements had sprung up in ..... still settled by the sword and punishment is doled out in accordance with ...... Travelling around the Philippines can be a culinary adventure, especially.
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SevOne - DoCuRi 

The SevOne Performance Appliance Solution (SevOne PASTM) enables IT organizations to ... of ownership (TCO) by eliminating the need for separate database, reporting, and storage ... SNMP, WMI, JMX, vSphere API, and process polling.Missing:
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Manila - DoCuRi 

Internet places are common along the streets and in the ... Philippine General Hospital (Map pp80-1 ; %521. 8450; Taft ... For general information on changing ... desk with specific questions, but even then it's hit or miss: ...... criticism and triv
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Audax_whole_chapter V8.vp - DoCuRi 

Voice Coil Inductance. Lbm. 0.47. mH. Voice Coil Length h. 14.5 mm. Former. -. Kapton. -. Number of Layers n. 1. -. Magnet Weight m. 550*10-3 kg. Flux Density.
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en VF - DoCuRi 

Depuis le premier jour, Rich m'a aidÃ© Ã  planifier et Ã  faire croÃ®tre mon business sur. Internet. Ses idÃ©es et ses questions m'ont obligÃ© Ã  prendre du recul et Ã  me remettre en question. Mon succÃ¨s en affaires n'est pas arrivÃ© tout seul; Ric
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Homeland Security Fonts Added. Your map creators now have access to new standard fonts prepared by the Office of Homeland. Security. These fonts were ...
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february 2004 issue - DoCuRi 

c o m p a n y, Gre e n Trader Tax.com, consults traders on tax solu- ..... and also took a small percentage of the ..... Zone.com activities is free. ...... add six new communication hubs in major European cities, adding to the London hub created in.
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in archiving projects, and accessing archived data across different applications has been .... for example, comparing the contents of certain fields. ..... Unified maintenance table for the credit card definition in Travel Planning and Travel.
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Orange County Case - DoCuRi 

In times of fiscal restraints,. Citron was viewed as a wizard who could painlessly ..... somewhat extreme example. In practice, bonds make coupon payments that ...
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Around Manila - DoCuRi 

also home to the Subic Bay Freeport Zone, a struggling area centred on the decaying bones of a once-huge .... The company dispenses ... tres north there are some small white-sand coves and ...... Dau, a useful transportation hub, is just north ...
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parts catalog - DoCuRi 

Use of this manual should be strictly supervised to avoid dis- closure of confidential infor- .... FG6-7525-000. 1 FRONT DOOR ASSEMBLY. 10A. FB4-8237-000.
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Mike London - DoCuRi 

I know one thing, A deep crisp and permanent voice ... same sound is a higher pitch. The reason why ... of our vocal chords to help hold up our neck and posture.
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Experiment Plan - DoCuRi 

The Grid Analysis and Display System is a freely available desktop tool that is ... the start of filename means that it is a hidden file. Add this at the end of the file (example is provided in $WAMDIR/install/bashrc):. 6 ... cp -rpP /media/cdrom/WAM
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Southeast Luzon - DoCuRi 

attractions: the whale sharks of Donsol and the regal â€“ and deadly â€“ Mt Mayon volcano. But the outdoor ... Swimming alongside Bicol's gentle giants, the whale ..... cheaper and with free wi-fi access. Club M8 ... Transfer in Legaspi ..... is bust
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Chick Managament MBA - DoCuRi 

love them every hour, don't call them three times a day. .... Chick Managament MBA. 10. Juggling your women. â€œYou cannot produce a baby in one month by.
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The Visayas - DoCuRi 

drives and boulevards using the same name, such as OsmeÃ±a .... Chong Hua Hospital (%254 1461; M Cui St) The most ...... a reliable source of fresh bread rolls, cakes .... blaring sound system, just the convivial hum ... Dress code applies and the ad
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Warlords of the Desert - DoCuRi 

the seven Regents, along with the control of foreign trade. In most purely Haradan matters .... beautiful Desert Amber, are put up in exchange for the wares of the traveling caravans. .... the elite, the palace and the family business. In these cases










 


[image: alt]





ElsaWin 3.2 InfobroschÃ¼re - DoCuRi 

Important text passages are highlighted with the words â€œIMPORTANTâ€�, â€œNOTEâ€� or â€œTIPâ€� and ..... As an alternative to entering the chassis number, you can also call up the vehicle manually ..... which you must select the cost center. ..... â
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ETUDIER AU Canada CANADA - DoCuRi 

McGill, l'université de Toronto et l'université de British Columbia. Malgré le .... L'Université McGill, étant la plus internationale au Canada, offre un vaste choix de.
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OpenBTS for dummies - v0.5 - DoCuRi 

[email protected]. April 19, 2011. Abstract. This document is .... USRP 1 Rev 4.5 board - bought from www.ettus.com .... Install Boost: download from sourceforge ...... The USRP under 1.5X Magnifying Lens!, June 2008. http://www.scribd.
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utilities in a nutshell - DoCuRi 

type (say) SORT 1,7 and press ENTER, the file will be sorted on positions .... Note: It delete defines the cluster and then restores it from back up. BACK ... record, or to ignore certain fields. FIELDs are ..... 3) To know the properties of a GDG ve
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A big clean-up - DoCuRi 

8â€¢ The process of damaging the air, water or land with chemicals is called ... bâ€¢ Treating waste materials so that they can be used again. câ€¢ Burying waste in the ...
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