Week 3 Lab Worksheet


Course Number: ECET220
Professor:
Laboratory Number: 3
Laboratory Title: Bipolar Junction Transistor Amplifier Circuit Analysis

Submittal Date: Click here to enter a date.
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Observations/Measurements:

III. A.	Theoretical Analysis: Please complete Table 1.

	Calculated Parameters
	Voltage (V)
	Current (mA)

	Base Voltage (VB)
	
	-

	Collector Voltage (VC)
	
	-

	Emitter Voltage (VE)
	
	-

	Collector-Emitter Voltage (VCE)
	
	-

	Base-Emitter Voltage (VBE)
	
	-

	Collector-Emitter Voltage @ Cutoff (VCE(off))
	
	-

	Collector-Emitter Voltage (VCEQ)
	
	-

	Base current (IB)
	-
	

	Collector current (Ic)
	-
	

	Emitter current (IE)
	-
	

	Collector current @ Saturation (Ic(STA))
	-
	

	Collector current (ICQ)
	-
	



Table 1

III. B. 2 & 3.	MultiSim Simulation: Please complete Table 2.
	Simulated and Calculated Parameters
	Voltage (V)
	Current (mA)

	Base Voltage (VB)
	
	-

	Collector Voltage (VC)
	
	-

	Emitter Voltage (VE)
	
	-

	Collector-Emitter Voltage (VCE)
	
	-

	Base-Emitter Voltage (VBE)
	
	-

	Collector-Emitter Voltage @ Cutoff (VCE(off))
	
	-

	Collector-Emitter Voltage (VCEQ)
	
	-

	Base current (IB)
	-
	

	Collector current (Ic)
	-
	

	Emitter current (IE)
	-
	

	Collector current @ Saturation (Ic(STA))
	-
	

	Collector current (ICQ)
	-
	


Table 2
III. B. 6. Captured input and output signal waveforms of the simulated circuit on the oscilloscope: Insert the captured simulation results here.




a. What is the VPP of the input signal Vin?

	Input signal Vin (VPP)
	



b.	What is the VPP of the output signal Vout?

	Output signal Vout (VPP)=
	



c. What is the phase angle between the input and output signals?

	Vin and Vout signals phase angle
	



d.	Calculate the voltage gain (AV) of this amplifier?

	Amplifier voltage gain (AV) =
	



III. B. 7. Captured input and output signal waveforms of the simulated circuit on the oscilloscope: Insert the captured simulation results here.



a. What is the VPP of the input signal Vin?

	Input signal Vin (VPP)
	



b.	What is the VPP of the output signal Vout?

	Output signal Vout (VPP)=
	



c. What is the phase angle between the input and output signals?

	Vin and Vout signals phase angle
	



d.	Calculate the voltage gain (AV) of this amplifier?

	Amplifier voltage gain (AV) =
	


III. C. 1. Take the photos of your constructed circuit while measuring the BJT voltage-divider biased DC parameters (VB, VC, VE, VCE, VBE, IB, Ic, and IE). Insert the photos here with proper captions.







III. C. 2 & 3. Constructed Circuit: Please complete Table 3.
	Measured and calculated Parameters
	Voltage (V)
	Current (mA)

	Base Voltage (VB)
	
	-

	Collector Voltage (VC)
	
	-

	Emitter Voltage (VE)
	
	-

	Collector-Emitter Voltage (VCE)
	
	-

	Base-Emitter Voltage (VBE)
	
	-

	Collector-Emitter Voltage @ Cutoff (VCE(off))
	
	-

	Collector-Emitter Voltage (VCEQ)
	
	-

	Base current (IB)
	-
	

	Collector current (Ic)
	-
	

	Emitter current (IE)
	-
	

	Collector current @ Saturation (Ic(STA))
	-
	

	Collector current (ICQ)
	-
	


Table 3

a. What is the VPP of the input signal Vin?

	Input signal Vin (VPP)
	



b.	What is the VPP of the output signal Vout?

	Output signal Vout (VPP)=
	



c. What is the phase angle between the input and output signals?

	Vin and Vout signals phase angle
	



d.	Calculate the voltage gain (AV) of this amplifier?

	Amplifier voltage gain (AV) =
	



III. C. 8. Captured input and output signal waveforms of the simulated circuit on the oscilloscope: Insert the captured simulation results here.



a.	What is the peak-to-peak voltage of Vin from the Oscilloscope waveform?

	Peak to peak voltage of Vin =
	



b.	What is the peak-to-peak voltage of Vout from the Oscilloscope waveform?

	Peak to peak voltage of Vout =
	



c.	Are the Vin and Vout waveforms in phase or out of phase?

	Are Vin and Vout waveforms in phase ?
	



d.	Calculate the voltage gain (AV) of this circuit?

	voltage gain (AV) =
	



D. Results Analysis 

1. Compare the calculated, simulated, and measured parameter values. Be sure to calculate the percentage of error in each method and to identify the source(s )of error.

2. Plot the DC load-line and identify the Q-point for the calculated, simulated, and measured methods.  Explain the significance of shifting the Q-point on the DC line and which method will result in better Q-point.

IV. Troubleshooting

Describe any problems encountered and how those problems were solved.

V. Questions
Please provide the answer to the following questions on the worksheet.

1. Did your theoretical calculations closely match with the results obtained from the MultiSim simulation? (Yes/ No).
Comments:

2. Did your theoretical calculations closely match the results obtained from the constructed circuit? (Yes/ No) 
Comments:

3. Did your results obtained from the MultiSim simulation closely match the results obtained from the Proto Board circuit? (Yes/ No) 
Comments:

4. [bookmark: _GoBack]Did your results obtained from the MultiSim simulation closely match the results obtained from the Proto Board circuit? (Yes/ No) 
Comments:

VI. Grading

	Deliverable
	% of Grade
	Points Achieved

	Statistics (calculations, accurate values)
	15
	

	Diagrams (labels, accuracy)
	6
	

	Analysis (interpretation and discussion results)
	6
	

	Organization (format of results and style)
	3
	

	Total Points
	30
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