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1. A zener diode whose nominal voltage is 10 V at 10 mA has an incremental of 50 Ω. What voltage 
do you expect if the diode current is halved? doubled? What is the value of VZ0 of the zener model? 
(15%) 

 
2. Consider a half-wave rectifier circuit with a tri-angular-wave input of 16-V peak-to-peak amplitude 

and zero average and with R = 1 kΩ. Assume that the diode can be represented by the 
piecewise-linear model with VD0 = 0.65 V and rD = 20 Ω. Find the average value of vO (output 
voltage). (15%) 

 
3. (a) A pnp transistor has vEB = 0.8 V at a collector current of 1 A. What do you expect vEB to become 

at iC = 10 mA? at iC = 5 mA? (10%) 
(b) A pnp transistor has a common-emitter current gain of 50. What is its common-base current 

gain? (10%) 
 
(第 4~6題題目係參考 Sedra & Smith “Microelectronic Circuits 5th” ) 
 
4. (本題配分共 20%) 

The Amplifier of Fig 1 consists of two identical common-emitter amplifiers connected in cascade. 
Observe that the input resistance of the second stage, Rin2, constitutes the load resistance of the first 
stage.  

 
Fig 1 
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(a) For VCC =15 V, R1 =100 kΩ, R2 =50 kΩ, RE =5 kΩ, RC =5 kΩ, and β=100, determine the dc 

collector current and the dc collector voltage of each transistor. (Neglect the IB current. All the 
capacitors are perfect.) (4%) 

(b) Draw the small-signal equivalent circuit of the entire amplifier and give the values of all its 
components. Neglect ro1 and ro2. (Using the Hybrid-π Model) (4%) 

(c) Find Rin1 and vb1/vsig for Rsig = 5 kΩ. (4%)  
(d) Find Rin2 and vb2/vb1. (4%) 
(e) For RL = 2 kΩ, find vo/vb2. (2%) 
(f) Find the overall voltage gain vo/vsig. (2%) 

 
 
 
5. (本題配分共 15%) 

For a particular high frequency amplifier modeled by the circuit of Fig 2, gm = 4 mA/V, Rsig = 180 
kΩ, Rin = 0.8 MΩ, RL’= 10 kΩ, Cgs = 3 pF, and Cgd = 0.8 pF. There is also an output capacitance 
CL’= 4 pF. Assuming all the capacitors are perfect.  

  
 

 

 

Fig 2 
 

(a) Find the corresponding midband voltage gain |vo/vsig.| (4%) 
(b) Find the open-circuit time constant. (6%) 
(c) Explain the meaning of 3-dB frequency (3%), and find it. (2%) 
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6. (本題配分共 15%) 
  The differential amplifier circuit of Fig 3 utilizes a resistor connected to the negative power supply 

to establish the bias current I. 
 

 
 

Fig 3 
 

(a) Sketch it differential half circuit. (4%) 
(b) For vB1 = vid/2 and vB2 = -vid/2, where vid is a small signal with zero average, find the 

magnitude of the differential gain |vo/vid|. (2%) 
(c) For vB1 = vB2 = vicm, find the magnitude of the common mode gain, |vo/vicm|. (2%) 
(d) Explain the meaning of CMRR (4%), and find it (3%). 

  


