CECS 311 - LAB 1 – Diodes 
Diodes: LEDs and Clipper Circuits



NAME:							STUDENT ID:
LAB PARTNER:						COURSE DATE & TIME:

Every student should turn in their own copy of this lab assignment. Part 1a and 2a is to be completed individually, Part 1b and 2b can be done in groups of 2 (not more than 2). Images, Measurements and Oscilloscope Waveform Captures may be shared for Parts 1b and 2b. Any collaboration and or sharing of the images and data outside of you and your lab partner/s will be considered plagiarism/cheating and you can read the department policy from the syllabus.
Part 1a – LED(Light Emitting Diodes) Simulation – To Be Completed Individually
Use LTSpice to simulate the following circuit. Use R1=220 and for D1 use the PartNo: LedRed model from the LTSpice library. Set the supply voltage Vs as PULSE with an initial voltage of 0v, a rise time of 2s, an on voltage of 3v, and on time of 1s and set the simulation runtime to be 3 seconds. This will create a ramp up voltage starting from 0v to 3v over 2s and will display 3s worth of data on your transient analysis waveform. From this output you can take measurements of Vs, IT, VR1, and VD to fill in the table at the end of Part 1 of this document.

[image: ][image: http://cdn.instructables.com/FPB/EG4N/FK8FVU92/FPBEG4NFK8FVU92.LARGE.jpg]

[Include a screenshot of the transient analysis waveform here]
Part 1b – LED(Light Emitting Diodes) Breadboard Prototype – Can Be Done In a Group of 2 to share the lab equipment.

Use the benchtop variable power supply provided in the lab, your breadboard, a 220 resistor and any general purpose red led to construct the above circuit. Before applying power to the prototype, ensure that you have the power supply set to the lowest voltage. Use your multimeter or better yet, multiple multimeters to take current and voltage measurements of Vs, IT, VR1, VD. Fill in the table at the end of Part 1 with your measurements.

[Include a picture of the breadboard prototype connected to the power supply here]

Part 1 Results:
	
	From Simulation
	Measured From Breadboard Prototype

	VS
	IT
	VD
	VR1
	IT
	VD
	VR1
	Apparent Brightness of LED

	0.5v
	
	
	
	
	
	
	

	1.0v
	
	
	
	
	
	
	

	1.2v
	
	
	
	
	
	
	

	1.4v
	
	
	
	
	
	
	

	1.6v
	
	
	
	
	
	
	

	1.8v
	
	
	
	
	
	
	

	2.0v
	
	
	
	
	
	
	

	2.2v
	
	
	
	
	
	
	

	2.4v
	
	
	
	
	
	
	

	2.6v
	
	
	
	
	
	
	

	2.8v
	
	
	
	
	
	
	

	3.0v
	
	
	
	
	
	
	



For the following questions, use the data gathered above and the datasheet found on the course website.

1.) Why did the LED get brighter when the voltage was increased?

2.) LED’s are Current or Voltage “driven” devices. In other words, what determines the brightness, Voltage or Current?

3.) At what Vs did the LED begin to emit light?

4.) What is the nominal Vf according to the datasheet?

5.) What was the nominal Vf according to your measured prototype data?

6.) What is the max current that the LED should ever have through it according to the datasheet?

7.) Try adjusting the voltage until you get 30ma through the LED. Look directly at the LED from the top of it, notice that not only is it really bright but that the shape is designed as a lense to focus the light. Now adjust the current back down to what you think is a usable brightness for the LED (this is 100% subjective). What is the current at the useable brightness?

8.) (True/False) It’s ok to sometimes use an LED without a resistor. If you answered True, please explain…
Part 2a – Diode Clipper Circuit Simulation– To Be Completed Individually
Use LTSpice to model the following circuit and answer the questions.
For calculations assume:
Germanium Diodes have a typical Forward Voltage - VF = 0.3v
Silicon Diodes have a typical VF = 0.7v
LEDs and other specialized diodes have VF = 1.2 to 3.3v and even greater sometimes

1a) VS = 5v, D is a 1n4001, R = 1k
[image: ]
How is the diode biased?:
Calculate VD (show equation if it exists):
Calculate VR (show equation if it exists):
Measure VD :
Measure VR :
Does VD = VF, Why?
Include a Screen Capture of your LTSpice model with both measured values shown on the graph

1b) VS = 5v, D is a 1n4001, R = 1k
[image: ]
How is the diode biased?:
Redraw the Schematic by hand using the 1st approximation (i.e. Ideal Diode VF = 0v)
Calculate VD (show equation if it exists):
Calculate VR (show equation if it exists):
LTSpice Measurement of VD :
LTSpice Measurement of VR :
Does VD = VF, Why?
Include a Screen Capture of your LTSpice model with both measured values shown on the graph


LTSpice Screenshot and Write-Up Requirements:

· For the following circuits, include a Screen Capture of your LTSpice model with all measured max and min values annotated on the waveform. You may edit the image and add them or draw them in with pencil after printing, it’s your choice. In other words, you should take a screenshot of the waveform, then use the built in LTSpice waveform measurement tools to measure the min and max voltage for VAC, VR, VD, Vout and annotate the screenshot with those values. In the following circuits, Vout will be equal to VD or VR, In these instances you can just draw a line and label the voltage as: max Vout = VR  = 3v, or min Vout = VR  = 3v.

· In LTSpice be sure to label the nets with Vin and Vout.

· In LTSpice, you can take measurements by clicking on the net name in the waveform. You can then hover the mouse over the intersection/crosshairs, left click and drag so you can measure the values at different time points.


[image: ]

 
2a) Series Diode Clipper: Vac = 6Vpk-pk, Fac = 1Khz, D = 1n4001, R = 27K
[image: ]Draw the waveform, label and include VAC and Vout/VR
[image: ]
Calculate VAC in pk-pk voltage?
Calculate VR in pk-pk voltage?
Calculate VD in pk-pk voltage?

Is this negative or positive clipping?











LTSpice Measurements, VAC Pk-Pk :		VR Pk-Pk :		VD Pk-Pk :
Include a Screen Capture of your LTSpice model with all measured values shown on the graph

2b) Series Diode Clipper: Vac = 6Vpk-pk, D = 1n4001, R = 27K
[image: ]
Draw the waveform, label and include VAC and Vout/VR
[image: ]
Calculate VAC in pk-pk voltage?
Calculate VR in pk-pk voltage?
Calculate VD in pk-pk voltage?

Is this negative or positive clipping?










LTSpice Measurements, VAC Pk-Pk :		VR Pk-Pk :		VD Pk-Pk :
Include a Screen Capture of your LTSpice model with all measured values shown on the graph

3a) Shunt Diode Clipper: Vac = 6Vpk-pk, D = 1n4001, R = 27K
[image: ]Draw the waveform, label and include VAC and Vout/VD
[image: ]

Calculate VAC in pk-pk voltage?
Calculate VR in pk-pk voltage?
Calculate VD in pk-pk voltage?

Is this negative or positive clipping?










LTSpice Measurements, VAC Pk-Pk :		VR Pk-Pk :		VD Pk-Pk :
Include a Screen Capture of your LTSpice model with all measured values shown on the graph

3b) Shunt Diode Clipper: Vac = 6Vpk-pk, D = 1n4001, R = 27K
[image: ]
Draw the waveform, label and include VAC and Vout/VD
[image: ]
What is VAC in pk-pk voltage?
What is VR in pk-pk voltage?
What is VD in pk-pk voltage?

Is this negative or positive clipping?










LTSpice Measurements, VAC Pk-Pk :		VR Pk-Pk :		VD Pk-Pk :
Include a Screen Capture of your LTSpice model with all measured values shown on the graph.
Part 2b – Diode Clipper Circuit Breadboard Prototype  – Can Be Done In a Group of 2 to share the lab equipment.
[bookmark: _GoBack][image: ]
[image: ]

[image: ]

[image: ]Include a picture of the resulting waveforms showing Vin and Vout on the oscilloscope, and include another picture of the setup on the bench



[image: ]Include a picture of the resulting waveforms showing Vin and Vout on the oscilloscope, and include another picture of the setup on the bench

Include a picture of the resulting waveforms showing Vin and Vout on the oscilloscope, and include another picture of the setup on the bench


Include a picture of the resulting waveforms showing Vin and Vout on the oscilloscope, and include another picture of the setup on the bench
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