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1. 	 (a)(5%) 

Figure lea) shows the equivalent circuit of an amplifier. Please derive the voltage 

gain Vo/Vs ofamplifier as a function of frequency_ 
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Fig. lea) 

(b)(10%) 


Figure 1 (b) shows the bias circuit. Please derive DC voltage VREP' 
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2. 	 Figure 2 illustrates an application ofop-amp. Assume that the op-amp is ideal. 

(a)(5%) Find the resistances looking into node 1 to node 4, Rl to R4 • 

(b)(5%) Find the currents Ib 12, 13, and 14 in terms of the input current I. 
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Fig. 2 

3. 	 Figure 3 shows an output amplifier. Assume that vlN sweeps from -2.5V to +2.5V. 

Let Kp' =SOpA/V2 , Vtp =-O.7V, and Ap =O.OSV-1
• Ignore bulk effects. 

(a)(5%) Find the maximum value of VOUT' 

(b)(lO%) Find the minimum value of VOUT' 


(c)(10%) Find the positive and negative slew rate, SR+ and SR-, when VOUT=OV. 
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4. For the circuits in Fig. 4, /1nCOX 2.5/1pCox 20 )lA/V2, IfitI= 1 V, A. =: 0, y =0, L 10 )lID and 

W= 30 )lID. 

(a)(10%) Find Ia and Va in Fig. 4 (a). 

(b)(lO%) Find Ib and Vb in Fig. 4 (b). 

(c)(10%) Find Ie and Ve in Fig. 4 (c) withL == 10)lID and W= 75)lID for Ms. 

3V 3V 3V 

Fig.4(a) Fig.4(b) Fig.4(c) 

5. In the circuit of Fig. 5, transistor MJ and M2 have Vt = 0.5 V, and the process transconductance 

parameter kn '= 50 )lA/V
2
. Assuming A. = 0, find VJ, V2 , and V3 for each of the following cases: 

(a)(4%) (WIL), = (WIL)2 20 

(b)(4%) (WIL)l 2 (WIL)2 10 
3V 3V 

Fig. 5 
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6. The shunt·shunt feedback amplifier in Fig. 6 has 1= 1 rnA and VGS = 0.8 V. The MOSFET has VI 

0.6 V and VA = 30 V. For Rs 10 KO, RJ = 1 MO, andR2 = 4.7 MO, 

(a)(4%) find the voltage gain volvs. 

(b)(4%) find the input resistance Rin• 

(c)( 4 %) find the output resistance Rout. 

Fig. 6 


