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”’*1 (20% 1n total) Consider the MOSFET class-AB output stage shown in Fig.1. The
- parameters are Vzg=3 V, Vpp=10 V and R;=20 2. The transistors are matched, and the
parameters are k’,(W/L),= k’,(W/L),=0.4 A/V° and |V,|=1 V.
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Fig.1
(a) (4%) Determine the quiescent drain current (when v5=0).

(b)(8%) Determine the small-signal voltage gain 4, evaluated at v,=0.
(¢) (8%) Determine the small-signal voltage gain 4, evaluated at vo=5V.

2 (15% in total) Consider the following circuits shown in Fig. 2.

(2) (6%) The circuit 4 is a HPN filter. Please determine the notch frequency o,

and the pole frequency ®, in terms of L, L,, C, or R.

(b)(3%) What is the filter type of the circuit B?

(c) (6%) Let ¢; and ¢, be two non-overlapped clock signals. What is the filter type
of the circuit C?  Given the equivalent resistance R, of a switched-capacitor
circuit is equal to T/Cs, where T, is the clock period and Cg, is the
switched-capacitor, please determine ®, in terms of C, C;, and T..
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. () Design an op-amp with feedback network in Fig. 3 (a).

1. If the open-loop gain (4) is equal to 10* and the close-loop gain (4)) is
equal to 10, find the value of R/R;. (2%
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(1 6% in total) The threshold voltages of transistors M;~M; are Vrar~Vrrs in Fig4. V,

IS the input signal and ¥, is a biasing voltage for biasing the gates of transistors M;

L Describe the function of the circuit in F 1g. 4. (4%)
1. Find out the V,,, range that the circuit can correctly operate when V,, is increased

from OV to Vpp. (12%) (Hint: Vpp is high enough to provide suitable voltage

© . headroom. Express the range by Vgs, Vig)
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6 (14% in total) Refer to Fig.6, let M1
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(18% in total) D1 and D2 shown in Fig. 5 are identical. They have zero on-resistances

and a constant voltage drop of 0.7V when being forward biased. Ignore their reverse

biased currents. The threshold voltages of M1 and M2 are V= -0.6V and V4,=0.6V

respectively, and 14,Cox(W/L) 311= t3nCox(W/L) py=1mA/V*.

,;;t,_Let V1({t=0) and Vo(t=0) be 0V, C1=C2=1 UE, Vpc=1.2V, and ¢ be the waveform
. shown in Fig. 5.

5 () Find V1 at t=0.99 sec (4%)
- (b)Find Vo at t=1.99 sec (5%)
~ (c)Find V1 at t=3.99 sec (4%)
~ (d)Find Vo at t=3.99 sec (5%)
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and M2 be identical whose threshold voltages are
0.5V and 14,C o (W/L) 111=14,C o (W/L) 11=200 LA/ V. Meanwhile, M3 and M4 have the

same threshold voltage of -0.5V and 1o Cox(W/L) 143=200 uA/V?, tpCox(W/L) 104a=50 LA/ V.
Given RS = 20KQ and Vp¢=3.3V. This circuit has two static states.

(a) Find Ipg; in both static states. (7%)

.~ (b)Find Vg3 and Vg, in both static states. (7%)
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