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1. X8 (18 &)
Calculate the voitage gains (volvy) for the following circuits:
1-1 Figure 1(a) shows a folded MOS amplifier formed by cascading two common source stages. Assuming Q, and Q, have the same

transconductances of 1 mA/V, bias current / = 100 HA, Vi, = |Vl = 2V, and the biasing current sources have an output resistance equal to
that of Q. Find its overall voltage gain. (6 )

1-2 The MOSFETs in the circuit of Fig. 1(b) are matched, having 1,Coy (W/L)1 = 1,Con(WIL) 2 = 1.0 mAVZ, threshold voltage [Vl = 0.5V, ro= =, and
feedback resistor Re = 100 kQ . Find the overall voltage gain of the amplifier. (6 4-) _

1-3 Figure 1{c) shows a circuit for a voltage to current converter employing an op-amp with an open circuit voltage gain A= 1000. The MOSFET Q,
has a transconductance g,,= 1.0 mA/V, a source resistor Rs=1kQ, a drain resistor Rp= 10k} and ro = =, Find its closed-loop voltage gain. (6
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2. 3 EA (18 )

Figure 2 shows the topology of a two-stage CMOS operational amplifier. The design parameters are listed as follows: (W/L), = (W/L),= 20 um/0.8
um, (W/L); = (W), =5pum/0.8 um, (W/L); =10 um/0.8 um, (W/L)s = (WAL), = (W/L)s = 40 HM/0.8 um, lrer = 90 A, V,,= 0.7 V, Vip=-0.8V, 14,Coy ‘
= 160 uA/V?, 14Cox = 40 pAVZ, IV = 9 V for all devices, Vpp = Vgs= 2.5 V. The total capacitances between node D, and ground is C; = 0.1 pF, :
and the total capacitances between the output and ground is C,= 2 pF.

2-1 Find the dc open-loop voitage gain. (6 %)

2-2 Find the value of C that results in unit-gain frequency £

=10 MHz. And also find the corresponding frequencies of transmission zero Jfzand
second pole fpy. {6 4)

2-3 If a resistor R is placed in series with Ce, find the value of R to obtain the transmission zero to be located at infinite frequency. 6 o)

. HEMAFEE (14 5)

Figure 3 shows a second order filter which is realized using the op-amp RC resonator. K is the voltage gain of buffer amplifier. The design
parameters of this filter are listed as follows: Ri=R;=R;=Rs=13.25 kY Rs = 265 kQ); Cy= Cs= 1.2 nF,
3-1 Please identify the filter type. ( 2 )

3-2 What are the equivalent inductor value L and pole Q factor of the resonator? (6 4)

3-3 What are the pole frequency ay and its 3-dB bandwidth of this filter? (6 4-) /35‘ : %? @ ﬁ '%ﬁ‘% ‘
Ey |
4. A (10 4) |

Fig. 4 shows a NMOS network of a static CMOS logic gate with five input signals A, B, C, D, E and output node F. Design and complete the full
transistor circuit for this static CMOS logic gate to perform a complemented function. ( 10 )
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5. &at# (10 )

Design a complementary CMOS gate to.perform the logic function C; as shown in Fig. 5. (10 &)

6. 3t m (12 4)

Figure 6 shows a multi-output domino logic circuit. Can you find out the output logic functions of C,, Czand C4? (12 %)
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