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1. Fig. 1 is a two-pole low-pass filter. Find the transfer function ( )T s =  , where ( ) / ( )o iV s V s s jω= . 
(15%) 

2. For the common-emitter amplifier shown in Fig. 2, let VCC = 9 V, R1 = 27 k , R2 = 15 kΩ , RE1 = 0.2 
kΩ , RE2 = 1 k , and RC = 2.2 k . The BJT has β = 100 and VA = 100 V. Calculate the dc bias 
current IE. If the amplifier operates between a source for which Rs = 10 k

Ω
Ω Ω

Ω  and a load of RL = 2 kΩ , 

replace the BJT with its hybrid-π model, and find the values of Rin and the voltage gain . (20%) /ov sv

3. Consider the common-source n-MOSFET amplifier shown in Fig. 3 with threshold voltage V  = 1.8 V, 

conduction parameters 

th

1
2n n ox

Wk C
L

μ=  = 0.15 mA/V2, and λ = 0.  (a) Calculate dc bias current DI  

and voltage DV . (b) Determine the small signal voltage gain. (c) Discuss the purpose of GR  and its 
effect on the small-signal operation of the amplifier. (Assume  are large enough for ac 
operation.) (15%) 
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4. (a) Sketch a two inputs NOR gate of the pseudo NMOS logic structure. (7%) 
 (b) What are the advantages and disadvantages of pseudo NMOS logic when it compared with CMOS 

logic? (8%)  

5. Fig. 4 shows the circuit for determining the output resistance when vout is positive and Q3 is 
conducting most of the current. Neglecting the large output resistance of Q1, find Ro when Q3 is 
sourcing an output current of 2 mA. (The bias current of Q1 is 300 μA, Isn=10-14A, βn=100, Van=125 V, 
Isp=10-14A, βp=50, Vap=50 V)(15%) 

6. For the circuit in Fig. 5 |Vt| = 1 V, k’W/L = 1 mA/V2, hfe = 100, and the Early voltage magnitude for all 
devices (including those that implement the current sources) is 80 V. The signal source Vs has a zero 
dc component. Find the dc voltage at the output and at the base of Q3(3%). Find the values of A(4%), 
β(4%), Af(3%), Rin (3%)and Rout(3%).  
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