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1.（a）Explain the Early Effect in BJT.（5％） 
（b）How to decrease the effect?（5％） 

2. In Si material, the electron and hole mobility are μn and μp, respectively. Which value is the 
larger? Please explain it.（5％） 

3. In Fig.1, VCC = 10 V, RB = 930 KΩ, RC = 10 KΩ, β = 150, find emitter current IE, input 
impedance Zi, current gain Ai, and voltage gain AV.（15％） 

4. The NMOS and PMOS transistors in Fig.2 are matches with 

2'' /1)/()/( VmALWkLWk pppnnn == and VVV pntn 1=−= . Assuming 0=λ  for the both 

devices, find the drain currents DNi , DPi  and the voltage 0v  for Iv = 0, +2.5V, and –2.5V.  
（20％） 

 
 
 
 
 
 
 
 
 
 

 
 
5. For the MOS differential pair with a common-mode voltage vCM applied, as shown in 

Fig.3, let VDD=VSS=2 V, k′n(W/L)=4 mA/V2, Vt=0.7 V, I=0.6 mA, and RD=2.5 kΩ, and 
neglect channel-length modulation. 
(a) Find VGS for each transistor.（4％） 
(b) For vCM =+1 V, find vs, iD1, and vD1.（6％） 
(c) What is the highest value of vCM for which Q1 and Q2 remain in saturation?（4％） 
(d) If current source I requires a minimum voltage of 0.4 V to operate properly, what is the 

lowest value allowed for vs and hence for vCM ?（4％） 

Fig.1 Fig.2 
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6. Consider the circuit of Fig.4 for the case: I=200 μA and VOV=0.25 V, Rsig=200 kΩ, 

RD=50 kΩ, Cgs=Cgd=1 pF. 
(a) Find the dc gain.（4％） 
(b) Find the high-frequency poles.（6％）  
(c) Find an estimate of fH.（4％）  

7. For the circuit of Fig.5, the op amp has open-loop gain μ=104 V/V, Rid=100 kΩ, and 
ro= 1 kΩ. Use the feedback method to find:  
(a) The voltage gain VO/VS.（5％）  
(b) The input resistance Rin.（4％）  
(c) The output resistance Rout.（4％）   

8. Sketch a pseudo-NMOS realization for the function )( CDBAY += .（5％）  
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