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1. In the circuit shown in Fig. 1, both diodes are identical, conducting I 0 rnA at 0.7 V and 100 rnA at 0.8 V. For V 0 = 

80 mV, find the value ofR. Given the thermal voltage YT = 25 mY. (10%) 

lOrnA 

Fig. 1 

2. In the circuit shown in Fig. 2, Vsig is a small sinewave signal with zero average. Given the transistor~= 100, r
0 

= 
200 kn, and Rc = 20 kn. 

(a) Find RE for a de emitter current of0.5 rnA (5%) 

(b) Find the (small-signal) voltage gain. (8%) 

lSV 

15V 

Fig. 2 

RL = 20 kn 

3. In the circuit shown in Fig. 3, the two transistors have equal lengths (L1 = L2) but widths related by W2fW1 = 5. 

Design the circuit to obtain Io = 0.5 rnA Let kn'(W/L)1= 0.8 mAIV2
, Yt = 1 Y, and 'A= 0. 

(a) Find the required value of R. (5%) 

(b) What is the lowest possible Yo while Q2 remains in the saturation region? (5%) 
--- _________ .__ ___ _____, 
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Fig. 3 

4. Fig. 4 show a series-shunt amplifier in which the three MOSFETs are sized to operate at 1Yovl=0.2 V. Let IYtl=0.5 

V, IV Al=20 V, I=O.lmA, R 1=2k0., and R2=18k0.. The current sources utilize single transistors and thus have output 

resistances equal to r0 • 

(a) Calculate the overall open-loop voltage gain A.( 4%) 

(b) Find feedback factor f3. (3%) 

(c) Find closed-loop gain AFVoNs. (3%) 

(d) Find the output resistance Rout· (3%) 
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Fig. 4 
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5. For the cascaded gain stage in Fig. 5, let 2I=26J.!A; J.lnCox=20 JlAN2
; ~Cox=l OJ.!AN

2
; IYtl=lV; IV AI=26V; W/L for 

Q~o Q2, Q,c, and Q2c=l30/8; W/L for Q3c and Q4c=65/8; and WIL=8/8 for Q3 and Q4. 

(a) Find output impedance, Ra(5%) 

(b) Find voltage gain, A=V J(Vin+ -Yin-) (5%) 
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Fig. 5 

6. The NMOS transistor in the discrete CS amplifier circuit of Fig. 6 is biased to have gm=lmAN, Find the three 

poles (cop!> COp2, COp3) relative to O.Olf.lF, 0.1 f.lF, 10 f.lF and the gain (AM) in the transfer function of 

Vo _A ( s J( s J(. s J where wPi = 27rJ; 
~ig - M S + OJpj S + OJP2 S + OJP3 

(10%) 
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7. For the circuit shown in Fig. 7, assuming the threshold voltages of all transistors to be equal in magnitude and 

k1=k2, k3=k4=l6k1. (Note that k =I_ f-1
0 

W ). Find the required vaLue of /1 to yield a bias current in Q3 and Q4 of 1.6 
2 X L 

rnA. (6%) 

-5 v 

Fig. 7 

8. For the circuit shown in Fig. 8, assuming that the op amplifier is ideal. 

v 
(a) Derive the expression of voltage transfer ratio _o as a function of OJ. (4%) 

v .. 

(b) Sketch the magnitude Bode plot to scale. ( 4%) 

(c) For design requirements of DC gain=2 and cutoff frequency= 500Hz, find the values of R2 and C, assume 

Rt=l kn. (4%) 

c 

Fig. 8 

9. Consider the circuit illustrated in Fig. 9. 

(a) Find the minimum value of R2/R1 required for oscillation. (4%) 

(b) Find the frequency of oscillation. ( 4%) 
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10. Fig. 10 shows a circuit that performs signal generation. 

(a) Draw the waveforms ofv and V0 • (4%) 

(b) What is its frequency of oscillation? ( 4%) 
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