How to build a clock based program in Labview:

While building a clock, it is necessary to use analog square signals in Labview. Therefore, in addition to the digital gates used in earlier experiments, one should also design ports that are usable by analog signals. In this tutorial, the student will be told to build an entire Labview program to use to generate analog signals, to give digital inputs via switches and to design a Logic Analyzer display as the output.

1. The first step while making analog I/O is to select the channels to use for input and output on the hardware board. Open the LabView program and on the welcome screen, select DAQ solution wizard.
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2. On the next screen, select DAQ Channel wizard.
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3. After selecting “Go to DAQ Channel Wizard” , Measurement and Automation Explorer appears on the screen.
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4. Right clik Data neighborhood at the tree of left hand side and select “Create New…”. In the following popup screen, select Virtual Channel and press Finish. This operation is for telling the Labview program that the user will create a Virtual Channel on the program that is mapped to a real channel on the hardware board.
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5. The next screen asks the user what kind of port he/she will be using. There are 3 alternatives: Analog input for transmitting analog data from LabView to the board, Analog output for getting analog signal from the board to the LabView program for analysis, and Digital I/O. The Digital I/O ports and lines are already prepared for the students in the provided sample programs. However, for Analog part, the student has to specify his own ports. Click the analog output choice because it is desired to generate signals from Labview and to send them to the board.
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6. In the previous step, the LabView program is told that it will use an analog output. Now it is time to name this port. Select a convenient name for the port in the following screen. In the figure, “Clock” is given as the name.
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7. In the next screen, the user is asked to enter the quantity to be measured or sent to board. Because in the laboratory sections, in the analog experiments,  only the Voltage will be used, select the Voltage entry in the menu.
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8. Then the unit of this quantity is asked to the user. Enter a convenient name for the voltage, like V or Volt. As the minimum voltage value enter 0 and as the maximum voltage value enter 5.
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9. The next screen is one of the most important one in this Virtual Channel Creation process. In this screen, the user is asked to map the virtual channel created to a real channel on the hardware. Because there is only one device in the setup, select 1 as the device number. Then select a channel number to be used in the experiments. For example select the channel number 0 that corresponds to the channel that is situated at the upper right part of the board.

10.  With this selection and the creation of a virtual channel is finished. Close the Measurement & Automation explorer. Close everything. Rerun the Labview program.

11. It is now time to build the program that will be used. When the LabView program is run, select the “New VI” choice. The student will then be faced with the Front panel and the Block diagram as in the earlier cases..

12. First, switch to the Front Panel. From the controls palette, select Array menu and then select array. (If Controls palette is not visible, the student may turn it on by first selecting Window from the menu and then “Show Controls palette”.
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13. Drag and drop the array anywhere on the Front Panel. Select again from the Controls pallette “Numeric” tab. Select “digital control” and drag and drop it inside the array object previously placed on the Front Panel.

14. Select and right-click the array object of the Front Panel. From the pull down menu select representation and then select U32.
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15. Switch to the Block Diagram. Select the icon corresponding to the array and right-click on it. Select hide control and the control on the front panel will not be visible anymore.
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16. Right click the Block Diagram array again and select “change to indicator”.

17. On the Block Diagram, from the Fuctions Pallette, Select “User Libraries”. Within this selection , select “Clock1.vi” and drag and drop it anywhere on the Block Diagram.
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18. Right click on the Clock1.vi object of the Block Diagram and select “SubVi Node setup”. Make your selections as in the following figure.
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19. Again select from the Functions pallette of the Block Diagram, “User Libraries”. Select this time “reduce array.vi” and drag-drop it on the block diagram(to left hand side of the screen).
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20. Right click on the array icon on the block diagram,and select “Create” and then “Local variable”. A new icon is created that also symbolises the array. Right click the icon and select “Change to Read”. Then link the array input of the “reducearray.vi” to the right hand side of this new array icon. Then right click the “numeric” input of the “reducearray.vi” and select “Create constant”. A new constant with value 0 will be directly created and linked to the subvi.
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21. Create a new local variable of the original array icon in the same manner but this time do not change it to read. Place the new icon right to the ” reduce array.vi” and then link the output of this subvi to the input of the newly created local variable.
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22. To the right of all of these build a big while loop. Do this by first selecting “Structures” tab from the Functions pallette and then selecting “While loop”. After selecting it, draw a big rectangle right of the previously created icons.
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23. From now on, everything built will be placed inside the while loop. Let’s first switch to the Front Panel and place the earlier switches controls (Input-Output switches and on-off switches) on the Front Panel. This is done in the same manner as the earlier cases.
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24. Make the Block Diagram active and place the 2 icons corresponding to the switches inside the while loop.

25. Just in the case of the Digital design, place 2 “Make Switch Inputs usable.vi” just right to these switches icon and link them.

[image: image28.png]Fle Edt_Operate Browse_Window_Help

2[@]®

(@] balP o | [ 39t Applestion o]~ ]

[dlockLvi]

i,
2]

[array





26. Again in the same manner with the earlier case, place a ”read-write.vi” user defined library to te right of these icons and then link the inputs to the outpus of “Make Switch Inputs usable.vi”.
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27. Next, the student has to sum up the 2 outputs of the “read-write.vi”. To do this, select “Numeric” tab from the Functions pallette and select the “Add” icon. Drag and drop the icon to the right of the “read-write.vi”. Then wire the 2 outputs of this subvi to the inputs of the add icon.
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28. From the Functions pallette on the Block Diagram, Select the array tab. Then drag and drop the “Build Array” icon to the right of the add icon. When you do this, an icon with one row is placed on the Block diagram. Right click this icon and select “Concatenate Inputs”.

29. Then again right click it and select “Add input”. The figure must be similar to this. (2 rows, the above one is an array input):
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30. Create a local variable of the original array icon in the same manner done in step 20. Change it to Read. Place it above the add icon , to the left of “Build Array”icon. Wire the output of this icon to the array input of the “Build Array” icon and wire the output of the Add icon to the “element” input of the “Build Array icon.
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31. Add another “reduce array.vi” subvi to the block diagram inside te while loop. Please refer to step 19.

32. Wire the output of the build array icon to the array input of this reducearray.vi. For the second input, right click on it. Select Create, Constant. The default value of the constant is 0. Change it to 20.
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33. Create again a local variable of the original array. Do not change it to read. Place it right to the reducearray.vi and link the output of one to the input of the other.
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34. From the Functions Pallete, select the “User Defined libraries” tab and drag-drop the “Display as LA.vi” onto the block diagram under these icons within the while loop. Wire the input of this SubVI to the last wire created (from reducearray.vi to array local variable).
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35. Change the SubVI node properties of “Display as LA.vi” in the same manner as the step 18.

36. Close to finish. Select from the Functions pallette, “Time& Dialog” tab. Select from it, the “Wait” icon and drag-drop it to the very bottom of the while loop. Right click on the input terminal and create a constant. Enter 1000 as the value.
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37. Right click on the icon at the very bottom left of the while loop. This is the while loop condition. It is desired that the program is run continously unless the stop button next to te run button is pressed. Therefore, right-click the input terminal of this icon, select Create, Constant. Change the constant to true.
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38. You are done. Save all the files. Close the project and reopen it. 3 screens will appear. The main screen is the one with the switches. Arrange the screens so that your are able to see all of them.

39. Run your program from the switches screen.

40. Before running the program, do not forget to arrange the input-output switches correctly and do not forget to select the “Clock” channel on the clock screen.
41. Well done!

