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1. #4868 #)
In the circuit of Fig.1, we wish Dy to carry a current of 0.52 mA for & = 1.3 mA. Determine the required saturation current fg of Dy.
2. KRB (7 &)

Consider the circuit shown in Fig. 2, plot Vi as a function of Vi, assuming the dicdes are ideal.

3. XA (1049)
Assume Vi = 0.4 V, pnCax = 200 pANE, and 2 = 0 {or Vj = ), compute WL of M, in Fig. 3 such that the device operates at the edge of
saturation. '

4. RFB(15 %)
Please specify the corresponding configuration {common-emitter, common-base, or emitter-follower?) for each amplifer in Fig 4. Assuming
identical transistors in Fig. 4(a), Fig. 4(b), and Fig. 4(c), which Ruy is the smallest? Which Ry, is the smallest?

© 5w (15 2)

Figure 5 shows a current-source circuit that is required to output a dc current /o of 1 mA with Vgs = 0.8 V. The MOSFET has V; = 0.55 V.Va=
20V, and the body traneconductance factor y = 0.2.
5-1 (10 4} Find the value of Rs that resuits in a current-source output-rasistance of 200 kQ.
5-2 (5 #) Determine the required dc voitage Vaus.

6. M (20 &)
Figure 6 shows a shunt-shunt feedback amplifer. The transistor has #= 100, and Vae = 0.7 V.’
6-1 {10 #) Calculate the voliage gain vo/v,.
6-2 (5 4) Calculate the input resistance Ry,
6-3 (5 4r) Calculate the output resistanca Ro: = Ror.

7. WA (13 )
Figure 7 shows a Wien-bridge oseullator having an ideal OA.

7-1 (7 4} Find the loop gain L{}e) in terms of o, R R; R;and C.
7-2 (6 4r) For R=12 k3, Ry = 10 ki, find Rzand C to obtain a sinusoidal osciltation at 30 kHz.

8 #HEM (14 9) :
Figure 8 shows a CMOS lagic circuit. Let i and p denote the {W/L) ratios of NMOS and PMOS transistors, respactively, of a basic inverter.
Assume that for the basic invarter n = 1.5 and p = 5 and that the channel length is 0.25 um. For transister Qua, the selected (W/L) ratio is
equal to that of the NMOS transistor in the basic inverter: W/L = n =1,5 = 0,375 um /0.25 um. Please provide the proper transistor (W/L)
ratios of Quwa, Qne, Quo, Qpa, Qre, Qec, and Qpp for the shown logic circuit to have current-driving capability in both directions at least equal to
that of the basic inverter.

i T =74

Qoeraion  ~ NMOSFETs  PMOSFETs , ) Voo 18V
Saturation L=k (Vo V) L= k(P +V) e’ =20; .
Trioda i = R[5 Vo VorVud] " =22026.5; o ¥ 1kQ

L (7 ™ =4.85x10%,;

. = 20V 5o+ V) Vo'l . x ‘31 ix@® A D, W .

Transition Point Vogpey = PorV, Vot = Vs +, e’ =1.07x10" - ¥

by = W Col2L ky = W Coul2L Fig. 1 .
Small signal parameters: g, =2vklog, 1, = Va/lng g. Flg. 3
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