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1.	 Give a Bridge Rectifier, shown at the left part of the following figure. A sinusoidal input voltage source, 

vac, is an AC voltage source with its peak equal to Vp• The waveform of Vac is drawn at the right part of 

the given figure. It has assumed that all diodes are ideal diodes. Please plot the waveform of output 

voltage, Vo, with respect to input voltage source. [15] 
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2. Give three CMOS circuits, shown as follows. Please write down the digital operations of output Y. [15] 
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3.	 ,A non-negative OP-AMP circuit with an 

implementation of a feedback loop is shown on 

the following figure. It has assumed that the 

OP-AMP has infinite input and zero output 

resistance. Please answer these questions: (a) 
> 

Find out the expression of the feedback factor, 

f3. (b) If the open-loop voltage gain of this 

OP-AMP is 104 (A=104
), find out RJR1 to obtain 

a closed-loop voltage gain Af of 10. [15] 

y 

4.	 Give a RLC circuit, shown as follow figure. [15] 

(a)	 Please derive the transfer function, T(s), 

where s=jw. 

(b)	 Please determine what type filter operation 

it is. 

(c)	 Give a brief explanation of the previous 

question and find out the natural frequency 

(wo) and quality factor (Q). 
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5. A circuit containing a BJT is shown on the following figure, which the {3 is equal to 100. [20} 

(a)	 Find the dc collector current and dc voltage at the collector. 

(b)	 Replacing the transistor by its T model, draw the small signal equivalent circuit of the amplifier. 

Analyze the resulting circuit to determine the voltage gain Va/Vi' 

vo 

6.	 A discrete CS amplifier circuit is employing the classical biasing scheme. The il'1put$ignal Vsig is coupled 

to the gate through a very large capacitor (shown as infinite). The transistor source is connected to 

ground at signal frequencies via a very large capacitor (shown as infinite). The output voltage signal that 

develops at the drain is coupled to a load resistance via a very capacitor (shown as infinite). [20} 

(a)	 If the transistor has Vt =lV, and kn' W/l=2mA/V2
, verify that the bias circuit establishes VGS =2V, 

10=1 rnA, and Vo=+7.5 V. That is, assume these values, and verify that they are consistent with the 

values of ~he circuit components and the device parameters. 

(b)	 Find gm and roifVA = 100V. 

(c)	 Draw a complete small-signal equivalent circuit for the amplifier assuming all capacitors behave 

as short circuits at signal frequencies. 

(d)	 Find Rin, VgJVSigt volvgSl and Vo/VSig.
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