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1. For the circuit shown in Fig.1, assume 1 2andC CC C  are large enough for ac signal coupling. Also β 
of the BJT is 100, Early voltage VA = ∞, ( ) = 0.7 VBE onV , = 12 VCCV , 

= 2 kLR Ω , = 2 kER Ω ,  = 4 kCR Ω , 1= 20 kR Ω , and 2 = 10 kR Ω . (a) Determine the Q-point values 
(namely, ,, andCE C BV I I ). (b) Find the small-signal voltage gain = v o sA v v . (  is 0.026 VTV  at room 
temperature.) (20%) 

2. For the common-gate circuit shown in Fig. 2, the n-MOSFET parameters are: 1 VtV = , the 

conduction parameter 1
2n n ox

Wk C
L

μ= = 3 mA/V2, and VA = ∞. (a) Determine DI  and DSV . (b) 

Calculate mg  (= 2 n Dk I ) and or . (c) Find the small-signal voltage gain = v o iA v v . (Assume 

1 2andC CC C  are large enough for ac signal coupling.) (20%) 

3. For the voltage-to-current converter shown in Fig. 3, assume ideal op amp and design 

3 2 1FR R R R= . Show that the load current 2L Ii v R= − , and is independent of the load impedance 

LZ . (20%) 
4. Consider a CS amplifier whose high frequency equivalent model shown in Fig. 4. The transistor has 

W/ L= 3.6 μm/0.18 μm, μnCo x = 200 μA/V2, the bias current is 200 μA, VA = 3 V, Cg s = 20 fF, Cgd  = 5 
fF, CL = 20 fF, RL = 30 kΩ and Rsig = 10 kΩ. Find AM, f3dB, ft, fz. (20%) 

5. Find the voltage gain and the input resistance of the amplifier shown in Fig. 5. Assume β =100. (20%) 
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