
Example 7.8, P345: power factor correction
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Topic 2:  Digital Circuit:  Combinational Logic

• Logic operation
• Real problem to truth table
• Karnaugh Map:

– Box “1”
• Largest supercell possible
• 2n ones or zeros in each supercell
• Edges of Karnaugh map are connected
• Finish all ones or zeros
• Doesn’t matter (“d” or “x”) can be considered as either “1” or 

“0”. 



Topic 3: Op-Amp: Golden Rules of OP Amp

1. iin=0,  no current flow into op amp.
2. V+=V-

• Typically one end of op amp is connected to ground, therefore, 
V+=V-= 0V, virtual ground.   Often V+ is connected to ground to 
avoid stability problem.

3. Various circuits: amplifier, sum and abstract, 
differentiator, integrator, etc.



Example II

(a) (7pts)The circuit is an integrate circuit. 
Derive vout(t). RS=10 k� , CF=0.008 µF.

(b) (5pts)If the input signal vin=sin(2000� t) 
V, calculate vout(t) and the peak 
amplitude.

(c) (3pts)If the input signal vin=10 mV, 
calculate vout(t) and vout(t=100ms)

(d) (3pts)Op-amp is saturated when the 
output voltage reach the power supply 
voltage, ±15V in this case. At what 
time does the integration of the DC 
input cause the op-amp to

saturated fully?
(e) (7pts) If the input signal is now 

vin=0.01+ sin(2000� t) V, describe what 
happens to the output waveform till the 
op-amp is fully saturated.
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Example 4
Design an op-amp circuit to convert the triangular waveform v1 in the following Figure into the 
square wave vo shown.  Use 0.1 mF capacitor.  (Hints:  First quantitatively determine the 
mathematical expression of vo in terms of v1 ).
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Topic 4:  Filters

• Low-pass filters (LP)
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Active Filter
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It is phasor time again



Active Low Pass Filter
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)( • Amplification:  RF/RS
• low pass factor 1/(1+jwRFCF)
• Cut off frequency: wRFCF=1

RF/RS=10, 1/RFCF=1



Band-pass Filters and Resonant Circuits
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Topic 5:  Electromachine

• Magnetic field generation
– Straight line, solenoid, and toroid

• Electricity ® Motion (motor)  
– force on a current, force on a current loop, motor mechanism

• Motion ® Electricity (generator)
– Magnetic Induction, Faraday’s law:  magnetic flux and emf, eddy 

currents


