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1. Consider the high-frequency equivalent circuit of a CS amplifier as shown in Figure 1. The 

transistor parameters are VmA 3=mg , 15 kor = Ω , 5 pFgdC = , and 50 pFgsC = . For 

=10 ki Dr R= Ω , find the low-frequency gain io VV , the upper 3-dB frequency Hf , and the 
unit-gain frequency tf . (15%) 
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Figure 1 

2. Use a power supply of 3 VCCV =  to design a feedback bias circuit of Figure 2 so that it can 
provide 3 mACI =  and 2C CCV V=  for 100β =  and 0.7 VBEV = . Determine the required 
resistance of BR  and CR . (10%) 
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Figure 2                          Figure 3 

3. Consider the CS amplifier of Figure 3 for case of 5 VDDV = , 2
1( ) 50 A Vk W L µ′ = , 

2
2( ) 10 A Vk W L µ′ = , and 1 2 1 Vt tV V= = .  

(a) If 1.5 VIv = , find 1Di  and Ov . (10%) 
(b) If 5 VIv = , find 1Di  and Ov . (10%) 

4. Consider the folded-cascode amplifier in Figure 4. Assume that for the BJT 0.7 VBEV = , 

100β = , and 100 VAV =  and for the NMOS 2( ) 2 mA Vk W L′ = , 5 VAV = , and 

0.6 VtV = . Also, let 100 AI µ=  and BIAS 1 VV = + , and assume that the output resistance of 
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current source I  is equal to the output resistance of its connected circuit. However, the current 
source 2I  is assumed to be ideal.  
(a) Find mg  and or  for each transistor. (10%) 
(b) Find the output resistance and the voltage gain of the amplifier. (10%) 
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Figure 4 

5. Consider the voltage amplifier in Figure 5. The op-amp has 35 10vA = × , 10 kiR = Ω , and 

1 koR = Ω , and the transistor parameters are 100β = , 0.7 VBEV = , and AV = ∞ , and for case of 

Ω= k 11R  and Ω= k 102R . 

(a) Determine the feedback topology and the feedback factor β  (5%). 

(b) Find ifA , ifR , and ofR . (15%) 
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Figure 5 
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6. Consider the quadrature oscillator in Figure 6. Assume that op-amps are ideal. 

(a) Derive an expression for the loop gain of the oscillator. (10%) 

(b) Find the required value of FR  for sinusoidal oscillation? (5%) 
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Figure 6 


