
1. For the circuit shown in Fig. 1, the BJT parameters are VA'co, VBE(on)=0.7 V, Q=100, and V ~ 2 6  

mV. (a) (5%) Calculate the dc current IB and Ic. (b) (5%) Draw the small-signal equivalent circuit 

of this circuit. (c) (5%) Find the small-signal voltage gain Av=vo,dvi,,. (d) (5%) Determine the 

small-signal input resistance rin and the output resistance rout. 
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2. The full-wave rectifier shown in Fig. 2 has a load resistor R=150 0. Assume the input voltage is 

from a 120 V,,,,, 60 Hz ac source, the diode cut-in voltage is 0.7 V, and the desired output peak 

voltage vo is 12 V. (a) (3%) Please find out the turns ratio NJN2 of the transformer. (b) (3%) 

What is the peal< inverse voltage (PIV) of each diode? (c) (4%) If the ripple voltage is to be 

smaller than 0.3 V, determine the required value of the filter capacitor in parallel with R. 

3. For the circuit shown in Fig. 3, the NMOS transistors parameters are VTNI= VTN2=0.5 V, KIII= 

Kn2= 1  AN', and h=O. The resistors values are RI= 10 1<Q, Rsl= 500 Q, (a) (9%) Determine R2, 

RDI,  and RS2 such that IDI=ID2= 1 mA, and VDS2= 2.5 V. (b) (5%) Find the small-signal voltage 

gain Av=vo,, Jv~, , .  (c) (6%) Find the small-signal input resistance rin and the output resistance rout. 
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4. (8%) Determine the voltage gain A, = vo Iv, for the ideal operational amplifier circuit in Fig. 4. 

5. For the MOSFET differential amplifier circuit shown in Fig. 5. The transistor parameters are: 

K,, = K,,  = 0.1 mA/V2, K,,  = K,, = 0.2 mA/V2, A. = 0.01 and V, = 1 V for all transistors, 

and R, = 15 kR , R, = 30 kQ . (a) (5%) Calculate the dc current 11, Iq, and ID,. (b) (7%) 

Determine the differential-mode voltage gain A, = v,, Iv, , where v,  = v, - v ,  . (c) (7%) 

Determine the common-mode voltage gain A, = v,, / v ,  , where v ,  = (v, + v ,  ) 12 . (d) (5%) 

Find the CMRR for this differential amplifier. 
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6. For the circuit in Fig. 6, R, = 10 MZ , R, = 100kQ. The open-loop operational amplifier 

parameters are: input resistance Ri = 60 ldZ , voltage gain A, = 10000. (a) (6%) Determine the 

feedback transfer function P . (b) (6%) Determine the close-loop gain A,/. (c) (6%) Determine 

the close-loop input resistance R,/ . 
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