133XL

Bulb & Diode I-V curves 




using XLlogger 
Apparatus:
Laptop (the one set up for a double sensor), XLlogger Usb hub, XLlogger low current sensor and voltage sensor, Lab power supply set at 3V DC, mounted 47Ω resistor, mounted silicon diode, 2.5V mounted light bulb, rheostat (variable resistor), wires.

Introduction:
In this experiment you are going to use a data-logger to quickly obtain data for a set of current-voltage (I-V) characteristics. The graphs will be displayed on the computer screen. 
Please try to follow the instructions below EXACTLY as they are written, remembering that computers and their software are stupid!

If it all goes horribly wrong try NOT to take it personally!

Do ask for help if you are unsure or encounter problems.

If all else fails then probably the best bet is to close Excel, unplug all the sensors and start again!

Procedure:
1.
Make sure the laptop is plugged in.  Turn it on if necessary.  Then log on as usual and open an Excel spreadsheet.

2.
Plug the ‘4-port Usb hub’ into one of the Usb ports on the laptop.  Then plug the low current sensor and the voltage sensor into 2 of the ports of the hub.  (NOTE: I recommend using the 2 ports at the end of the hub furthest from the laptop!)
3.
Click on the ‘Add-ins’ tab at the top of the page.

You should now see the word ‘XLlogger’ on the left hand side.  Click on this and select ‘Start XLlogger’.  WAIT!


A box should now appear: ‘Copy XLlogger.xla to the Add-ins folder….’.  Click ‘Yes’.  


[If a box saying ‘XLlogger.xla already exists….’ appears at this stage just click ‘No’!]


You should now see the XLlogger toolbars appear at the top of the spreadsheet.  Breathe!
4.
Now wire up the circuit shown below using the low current sensor as your ammeter and the voltage sensor as your voltmeter.  GET YOUR CIRCUIT CHECKED!
(NOTE:  With this software the best procedure seems to be to start with the slider positioned so that the initial voltage supplied is at a maximum.)
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Collecting Data:
You are about to collect data.  Once you initiate the computer it will take readings and automatically plot them on the graph on your screen.
The main XLlogger toolbar near the top of the screen looks like this:
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5.
Click on the ‘Continuous logging’ button – labelled above as the ‘Logging settings’ button.


A box will open.  Set the ‘Duration of activity’ to ‘Stop after 120 sec’. 

Click ‘Ready to start’.  Another box will open.  In this box change ‘voltage’ to ‘Right’ hand axis.

Click ‘Start logging’.  The boxes will close and a blank graph will appear on the spreadsheet screen.

6.
Turn on the power supply.  Now click on the green ‘Start’ arrow (to the right of the main toolbar near the top of the spreadsheet).

7.
Slowly move the slider on the rheostat along the coil – so that you are steadily reducing the p.d. applied across the resistor.  

The computer will plot red and blue lines showing how the voltage and current are varying with time as you move the slider.

Once the slider has reached the end of the coil quickly turn off the power supply, reverse the connections to the power supply and turn it back on again.  This will produce negative values of p.d. and current in the circuit.

Then slowly move the slider back up the coil back to its starting position.
You have 2 minutes in which to complete this part of the experiment (the 120 seconds that you set on the computer!)

Once you have finished moving the slider you can stop the computer recording by clicking on the red ‘Stop’ square next to the green start arrow.  Then turn off the power supply.
Displaying & analysing the first set of data:
8.
Look at the main XLlogger toolbar again.  One of the icons that looks like a pair of graph axes is labelled above as ‘x-y plot for 2 sensors’.  Find this button on the screen and click on it. 

A new box will open.  Change the ‘y-axis’ to ‘current’ and click on ‘OK’.
A second graph should appear on the spreadsheet below the first showing the I-V characteristic for the resistor.  If all is still fine at this stage then: WELL DONE!
9.  
Describe the shape of the graph.  What does it tell you about the relationship between current and p.d for a resistor?

10.
Now you need to extract some data to check that the resistance value of the resistor is approximately 47 Ω.  
You can use the ‘cursor function’ to do this.  This is the icon that is labelled above as ‘Read values at cursor’.  Find this button on the screen and click on it.

You will see a pale blue vertical line appear on the first graph and a new box will open.  This box gives the time, voltage and current values at the position of the blue line (the cursor) on the graph.  You can move the cursor across the graph by using the arrow keys on the keyboard.

Draw up a results table and record, say, 8 sets of current and voltage values from your graph.  

Alternatively you can just pick, say, 8 sets of values from the table of data on the spreadsheet to the left of the graphs.


Calculate the corresponding resistance values.


Comment on your results.

Collecting subsequent sets of data:
You are now going to repeat the above technique with the light bulb & diode.

11.
Disconnect the resistor and reconnect the circuit to the light bulb.

12. 
Close the ‘cursor box’ on the screen.


Click on the ‘Continuous logging’ (or ‘logging settings’ button again.


A box will appear.  Click ‘Yes’ to the question ‘Open new blank worksheet’.


Click ‘Yes’ to the question ‘Close worksheet with previous data’.

Check that the settings box which now appears still says ‘120 sec’ for the ‘Duration of activity’ and click ‘Ready to start’.

Change ‘voltage’ to ‘Right’ hand axis again and click ‘Start logging’.  A new blank graph will appear.

13.
Repeat all of the procedure from instruction 6 to instruction 10 for the light bulb.

14.
Disconnect the light bulb and reconnect the circuit to the diode.  Repeat instruction 12.

15. 
Then repeat all of the procedure from instruction 6 to instruction 10 for the diode.

Problem?
“DO NOT ALLOW THE DIODE CURRENT TO GO ABOVE 300mA.” ?
Difficult in this set up – you really need to start with the voltage at maximum, then reduce its size to zero before reversing it and increasing it back to maximum.  Also you do not have a visual display on the sensors to warn you of the size of the current.  When I did this the current went up to over 0.8 A – WHOOPS! 

You could attempt to make sure that they start with the voltage on negative maximum – so that the diode is NOT going to be conducting (Tricky!).  You can also choose to display on the screen the instantaneous values of V and I during the experiment (this then shows up in a box in the top right hand corner of the screen) – but this adds a further complication to the instructions.  Would it be possible to have a resistor in series with the diode to limit the size of the current?  Or would this distort the graph?
Further Analysis including advantages & disadvantages of using a data-logger
1.
Use your 47Ω resistor measurement table to manually plot a graph of current against potential difference.
2.
What are the advantages of using a data-logger in this experiment?

3.
What are the disadvantages of using a data-logger in this experiment?

4. 
Have you noticed any sources of systematic error in this experiment?
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