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1. The circuit in Fig.1 implements a complementary-output rectifier. Sketch and clearly label the waveforms of vo

+ and vo
-. 

Assume a 0.7-V drop across each conducting diode. If the magnitude of the average of each output is to be 15 V, find the 
required amplitude of the sine wave across the entire secondary winding. What is the peak inverse voltage of each diode? 
(15%) 

  
2. In the emitter follower in Fig.2, the signal source is directly coupled to the transistor base. If the dc component of vs is zero, 

find the dc emitter current. Assume β=120. Neglecting ro , find Ri , the voltage gain vo/vs , the current gain io/ii , and the 
output resistance Ro. (15%) 

 
3. Figure 3 shows an IC MOS amplifier formed by cascading two common-source stages. Assuming the biasing current 

sources have very high output resistance, find an expression for the overall voltage gain in terms of gm and ro of Q1 and Q2. 
(15%) 

 
4. Find vE , vC1 , and vC2 in the circuit of Fig. 4. Assume that |vBE| of a conducting transistor is approximately 0.7 V and that α 

≈1. (15%) 
 
5. For the circuit of Fig. 5, use the feedback method to find the voltage gain Vo/Vs , the input resistance Rin , and the output 

resistance Rout . The op amp has open-loop gain µ=104 V/V, Rid =100 kΩ, and ro = 1 kΩ. (20%) 
 
6. An amplifier has the gain transfer function 

A(s) = 
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1
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×
+×+

π
π ss
s  

Sketch a Bode plot for its magnitude and find the midband gain, the lower 3-dB frequency fL , and the upper 3-dB frequency 
fH . Also, find approximate values for the frequencies at which the gain decreases to unity. (20%) 

 

 
 

 
 

 
 
 
 
 
 

Fig.1 



國立彰化師範大學九十六學年度碩士班招生考試試題  
系所：光電科技研究所                                          科目：電子學 

★★請在答案紙上作答★★                                                  共 3頁  第 2頁 

 
3-2 

 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2 

Fig.3 
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Fig.4

Fig. 5


