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1. Consider a 4-bit digital word D = b3 b2 b1 b0 used to represent an analog signal vA that varies between 

0 V and + 15 V. Give D corresponding to vA = 9 V and 11 V. (8 %) 

 

2. Explain the following terminologies: (12 %) 

(a) Ideal operational amplifier 

(b) Noise margin 

(c) Early voltage 

 

3. Assume the operational amplifier for following figure is ideal. What is the output voltage vo if the 
resistance of Rx is 60 kΩ? (8 %) 

 

 
 

4. For a pn junction with NA = 1017/cm3 and ND = 1016/cm3, find, at T = 300 K, (a) the built-in voltage, 

V0, (b) the width of the depletion region, Wdep, and (c) the distance it extends in the p side, xp, and the 

n side of the junction, xn. Use ni = 1.5 x 1010/cm3, VT = 25 mV, and εs = 1.04 x 10-12 F/cm at T = 300 K. 

(12 %) 

5. For the circuit shown in Fig.1, the transistor has β = 100 and VA = ∞. (1) Find the dc current I and the 

dc voltage VCB if vs = 0. (2) Determine the small-signal voltage gain vo/vs, and the output resistance Ro. 

(20%) 

6. In the circuit of Fig. 2, the transistor has W/L = 100, χ = 0.2, and λ = 0.05 V-1, VOV = 0.5 V, and 

./ (1)What is the amplifier configuration? (CS, CG, CD). (2)Determine the bias current 

I and voltage gain vo/vi. (10%) 
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7. An NMOS differential pair is biased by a current source I = 0.2 rnA having an output resistance RCS = 

200 kΩ. The amplifier has drain resistances RD = 20 kΩ, using transistors with nk ′  = 200 μA/V, 

LW / = 10, and neglecting ro. If the output is taken differentially and there is a 2% mismatch between 

the drain resistances, find |Ad|, |Acm|, and CMRR. (15%) 

 

8. A common-source amplifier has Rin = 200 kΩ, RD = 10 kΩ. The transistor has gm = 2 mA/V, ro = 100 

kΩ, Cgs = 1.5 pF, and Cgd = 0.5 pF. The amplifier is fed from a voltage source vs with an internal 

resistance of 200 kΩ and is connected to a 10 kΩ load. Find: (a) the overall midband voltage gain AM 

= vo / vs. (b) the upper 3-dB frequency fH. (15%) 

 

 

 

 

Fig. 1                                        Fig. 2 

 


