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Lab 1. Multimeter Usage and Basic Circuit Theory


· Review of Experimental Results and Discussion

<Table> Resistance Value Measurement
	Resistance
	Marked resistance value
	Measured resistance value
	Error (%)

	

	
	
	

	

	
	
	

	

	
	
	

	

	
	
	

	

	
	
	



<Table> Ohm's Law
	Resistance
	Measured resistance value
	Current value calculated from the measured resistance value I=V/R
	Measured current value
	Power consumption (watt)

	

	
	
	
	

	

	
	
	
	

	

	
	
	
	

	

	
	
	
	

	

	
	
	
	





<Table> Kirchhoff's Voltage Law (KVL)
	
	Marked resistance value
	Measured resistance value
	Measured current value
	Resistance value × Current value
	Measured voltage value

	

	
	
	
	
	

	

	
	
	
	
	

	

	
	
	
	
	

	

	
	
	
	
	



<Table> Kirchhoff's Current Law (KCL)
	
	Marked resistance value
	Measured resistance value
	Measured current value
	Resistance value × Current value
	Measured voltage value

	

	
	
	
	
	

	

	
	
	
	
	

	

	
	
	
	
	

	

	
	
	
	
	





Lab 2. Thevenin's Theorem
· 
Review of Experimental Results and Discussion
<Table> Thevenin Equivalent Circuit 1
	Resistor
	Marked resistance value
	Measured resistance value

	

	

	

	

	

	

	

	

	

	

	

	



<Table> Thevenin Equivalent Circuit 1
	
	Calculated value
	Measurement value

	

	
	

	

	
	



<Table> Thevenin Equivalent Circuit 1
	
	Measurement value
	

Calculated value 1 (Using calculated values of ,)
	

Calculated value 2 (Using measured values of ,)

	

	
	
	




<Table> Thevenin Equivalent Circuit 2
	Reistor
	Marked resistance value
	Measured resistance value

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	



<Table> Thevenin Equivalent Circuit 2
	
	Calculated value
	Measurement value

	

	
	

	

	
	



<Table> Thevenin Equivalent Circuit 2
	
	Measurement value
	

Calculated value 1 (Using calculated values of ,)
	

Calculated value 2 (Using measured values of ,)

	

	
	
	




<Table> Thevenin Equivalent Circuit 3
	Resistor
	Marked resistance value
	Measured resistance value

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	



<Table> Thevenin Equivalent Circuit 3
	
	Calculated value
	Measurement value

	

	
	

	

	
	



<Table> Thevenin Equivalent Circuit 3
	
	Measurement value
	

Calculated value 1 (Using calculated values of ,)
	

Calculated value 2 (Using measured values of ,)

	

	
	
	





Lab 3. Characteristics of Capacitors and Inductors – Transient Characteristics


· Review of Experimental Results and Discussion

<Table> Measurement of Time Constant in RC Circuit
	Circuit
	R
	C
	Time Constant (theoretical value)
	Time Constant
(measured value)

	(a)
	

	
	
	

	(b)
	

	
	
	

	(c)
	

	
	
	



<Table> Measurement of RL Circuit Constants
	Circuit
	R
	L
	Time Constant (theoretical value)
	Time Constant
(measured value)

	(a)
	

	
	
	

	(b)
	

	
	
	

	(c)
	

	
	
	




Lab 4. Transient Characteristics of RLC Circuits


· Review of Experimental Results and Discussion

<Table> Transient Response Parameters of RLC Circuits
	

	

	

	

	Calculated value
	Measured value

	
	
	
	
	

	

	

	

	

	

	

	


	

	

	

	
	
	
	
	
	
	
	
	

	

	

	

	
	
	
	
	
	
	
	
	

	

	

	

	
	
	
	
	
	
	
	
	

	

	

	

	
	
	
	
	
	
	
	
	

	

	

	

	
	
	
	
	
	
	
	
	

	

	

	

	
	
	
	
	
	
	
	
	



Note) is total resistance value including the inductor's resistance.

Lab 5. Characteristics of Capacitors and Inductors – AC Circuits

· 
Review and Discussion of Experimental Results

<Table 1> Capacitance Measurement
	Circuit
	Frequency
	

	

	

	

	

	


	(a)
	1000Hz
	
	
	
	
	
	

	(a)
	2000Hz
	
	
	
	
	
	

	(b)
	1000Hz
	
	
	
	
	
	

	(b)
	2000Hz
	
	
	
	
	
	

	(c)
	1000Hz
	
	
	
	
	
	

	(c)
	2000Hz
	
	
	
	
	
	



<Table 2> Inductance Measurement
	Circuit
	Frequency
	

	

	

	

	

	


	(a)
	1000Hz
	
	
	
	
	
	

	(a)
	2000Hz
	
	
	
	
	
	

	(b)
	1000Hz
	
	
	
	
	
	

	(b)
	2000Hz
	
	
	
	
	
	

	(c)
	1000Hz
	
	
	
	
	
	

	(c)
	2000Hz
	
	
	
	
	
	





Lab 6. RC and RL Circuits – AC Circuits

· 
Review and Discussion of Experimental Results

<Table 1> Impedance Measurement in an RC Series Circuit
	
(Figure 1)
Circuit
	Calculated value
	Measured value

	
	

	Resistor voltage


	Resistor current


	Phase difference


	Current phasor


	Impedance



	 (a)
	
	
	
	
	
	

	 (b)
	
	
	
	
	
	



<Table 2> Impedance Measurement in RL Series Circuits
	
(Figure 4)
Circuit
	Calculated value
	Measured value

	
	

	
Resistor voltage
	
Resistor current
	
Phase difference
	Current phasor


	Impedance



	(a)
	
	
	
	
	
	

	(b)
	
	
	
	
	
	





Lab 7. Frequency Response of RC and RLC Circuits


· 
Review and Discussion of Experimental Results

<Table> Frequency Response of a Low-Pass RC Circuit
	
(rad/sec)
	
(Hz)
	Amplitude of the input sinusoidal wave(V)
	Amplitude of the output sinusoidal wave(V)
	

	


	1000
	159
	
	
	
	

	4000
	637
	
	
	
	

	8000
	1.27K
	
	
	
	

	10000
	1.59K
	
	
	
	

	20000
	3.18K
	
	
	
	

	40000
	6.37K
	
	
	
	

	80000
	12.7K
	
	
	
	

	100000
	15.9K
	
	
	
	




<Table> Frequency Response of a High-Pass RC Circuit
	
(rad/sec)
	
(Hz)
	Amplitude of the input sinusoidal wave(V)
	Amplitude of the output sinusoidal wave(V)
	

	


	1000
	159
	
	
	
	

	4000
	637
	
	
	
	

	8000
	1.27K
	
	
	
	

	10000
	1.59K
	
	
	
	

	20000
	3.18K
	
	
	
	

	40000
	6.37K
	
	
	
	

	80000
	12.7K
	
	
	
	

	100000
	15.9K
	
	
	
	






<Table> Frequency Response of a Low-Pass RLC Circuit,
	
(rad/sec)
	
(Hz)
	Amplitude of the input sinusoidal wave(V)
	Amplitude of the output sinusoidal wave(V)
	

	


	1000
	159
	
	
	
	

	4000
	637
	
	
	
	

	8000
	1.27K
	
	
	
	

	10000
	1.59K
	
	
	
	

	20000
	3.18K
	
	
	
	

	40000
	6.37K
	
	
	
	

	80000
	12.7K
	
	
	
	

	100000
	15.9K
	
	
	
	





<Table> Frequency Response of a Low-Pass RLC Circuit, 
	
(rad/sec)
	
(Hz)
	Amplitude of the input sinusoidal wave(V)
	Amplitude of the output sinusoidal wave(V)
	

	


	1000
	159
	
	
	
	

	4000
	637
	
	
	
	

	8000
	1.27K
	
	
	
	

	10000
	1.59K
	
	
	
	

	20000
	3.18K
	
	
	
	

	40000
	6.37K
	
	
	
	

	80000
	12.7K
	
	
	
	

	100000
	15.9K
	
	
	
	






Lab 8. Frequency Response of an RLC Resonant Circuit
· 
Review and Discussion of Experimental Results

<Table> Frequency Response of a Series RLC Resonant Circuit
	R
	L
	C
	Calculated value
	measured value

	
	
	
	

	

	

	Voltage magnitude at the resonant frequency
	

	

	


	

	

	

	
	
	
	
	
	
	

	

	

	

	
	
	
	
	
	
	

	

	

	

	
	
	
	
	
	
	

	

	

	

	
	
	
	
	
	
	



<Table> Frequency Response of Parallel RLC Resonant Circuit
	R
	L
	C
	Calculated value
	measured value

	
	
	
	

	

	

	Voltage magnitude at the resonant frequency
	

	

	


	

	

	

	
	
	
	
	
	
	

	

	

	

	
	
	
	
	
	
	





Lab 9. Basic Characteristics of an Operational Amplifier
· 
Review and Discussion of Experimental Results


<Table> Frequency Response of Inverting Amplifier 
	
(rad/sec)
	
(Hz)
	Amplitude of the input sinusoidal wave(V)
	Amplitude of the output sinusoidal wave((V)
	

	


	
	100
	
	
	
	

	
	1K
	
	
	
	

	
	10K
	
	
	
	

	
	100K
	
	
	
	

	
	1M
	
	
	
	


-3dB Frequency:             Hz


<Table> Frequency Response of Inverting Amplifier 
	
(rad/sec)
	
(Hz)
	Amplitude of the input sinusoidal wave(V)
	Amplitude of the output sinusoidal wave (V)
	

	


	
	100
	
	
	
	

	
	1K
	
	
	
	

	
	10K
	
	
	
	

	
	100K
	
	
	
	

	
	1M
	
	
	
	


-3dB Frequency:             Hz




<Table> Frequency Response of Inverting Amplifier 
	
(rad/sec)
	
(Hz)
	Amplitude of the input sinusoidal wave(V)
	Amplitude of the output sinusoidal wave (V)
	

	


	
	100
	
	
	
	

	
	1K
	
	
	
	

	
	10K
	
	
	
	

	
	100K
	
	
	
	

	
	1M
	
	
	
	


-3dB Frequency:             Hz


Lab 10. Basic OP Amp Circuits
· 
Review and Discussion of Experimental Results

A. Non-inverting Amplifier
	
Measured value of 
	
Measured value of 
	
Calculated value of voltage gain 
	Measured value of voltage gain

	
	
	
	



B. Summing Amplifier
	Experiment Step
	

	


	(1) Before connecting the summing amplifier
	
	

	(2) After connecting the summing amplifier
	
	



	Step Number
	Maximum voltage
	Minimum voltage
	Amplitude of sinusoidal wave
	Offset of sinusoidal wave

	(4)
	
	
	
	

	(5)
	
	
	
	



Experiment step (6)
	Experiment Step
	

	


	(1) Before connecting the summing amplifier
	
	

	(2) After connecting the summing amplifier
	
	



Experiment step (6)
	Step number
	Maximum voltage
	Minimum voltage
	Amplitude of sinusoidal wave
	Offset of sinusoidal wave

	(4)
	
	
	
	

	(5)
	
	
	
	



C. Difference Amplifier
	Potentiometer voltage to set the output voltage offset to zero

	




Lab 11. Basic Application Circuits for Operational Amplifiers
· 
Review and Discussion of Experimental Results
A. Voltage Follower
	

	Without a Voltage Follower
	With a Voltage Follower

	
	
Time constant 
	
Output voltage  in steady state
	
Time constant 
	
Output voltage  in steady state

	

	
	
	
	

	

	
	
	
	

	

	
	
	
	



B. Integrator
	Amplitude of the input square wave
	Calculated value
	Measured value

	
	Slope of the triangular wave
	Slope of the triangular wave

	1 Volt
	
	

	2 Volt
	
	



C. Active Low-Pass Filter
	Calculated value
	Measured value

	
Time cosntant 
	
Output voltage  in steady state
	
Time constant 
	
Output voltage  in steady state

	
	
	
	





D. Differentiator
	Frequency of the input triangular wave
	Caluculated value
	Measure value

	
	Amplitude of the square wave
	Maplitude of the square wave

	100 Hz
	
	

	200 Hz
	
	



	Frequency of the input sinusoidal wave
	Calculated value
	Measured value

	
	Amplitude of the sinusoiadal wave
	Amplitude of the sinusoidal wave

	100 Hz
	
	

	200 Hz
	
	

	400 Hz
	
	

	600 Hz
	
	

	800 Hz
	
	

	1000 Hz
	
	





Lab 12. Active Filter
· 
Review and Discussion of Experimental Results

A. Active Band-Pass Filter 
	
(rad/sec)
	
(Hz)
	Amplitude of the input sinusoidal wave(V)
	Amplitude of the output sinusoidal wave(V)
	

	


	

	159
	
	
	
	

	

	477.7
	
	
	
	

	

	1.59 K
	
	
	
	

	

	5.03 K
	
	
	
	

	

	15.9 K
	
	
	
	

	

	47.8 K
	
	
	
	

	

	159.2 K
	
	
	
	



B. Active Band-Reject Filter 
	
(rad/sec)
	
(Hz)
	Amplitude of the input sinusoidal wave(V)
	Amplitude of the output sinusoidal wave(V)
	

	


	

	15.9
	
	
	
	

	

	159
	
	
	
	

	

	478
	
	
	
	

	

	1.59 K
	
	
	
	

	

	4.78 K
	
	
	
	

	

	15.9 K
	
	
	
	

	

	159.2 K
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