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Fig.1 shows an output stage of a CMOS op-amp, where Vpp =5V, Vigin=2.5V
and Cy = InF. Please use these parameters of MOS [V, |=|V,,|=0.7V |

B, =B,=100u4/V" and V=100V of MOS to calculate the following questions.
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PR R #—R #£-—R 1. Calculate the input “trip point”, which means that the input voltage starts to make V|

change sharply. (10%)

2. Calculate the small signal gain Av= v,/v;, when operating at the trip point. (10%)
3. Calculate the negative slew rate when v, decreases from high to low. (5%)
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— . Consider the design of a CMOS exclusive or gate. F-ig.l -
' 1. Write the logic function of an exclusive or gate with input A and B.(5%)
2. Design and sketch the exclusive or gate by means of NAND gates. (5%)
3. Simplify the below logic function. (5%)
Y =BC+ABC+D)+ 4 D(B+ BC)+ BC(A+ D)+ B(AC + AC D) [LUI . According to the active filter shown in Fig.2, please answer the following questions:g
' : 1. Find the DC gain of V,/V;,. (5%) !
4. Design and sketch the above logic function by means of NAND gates. (5%) 2. Find the transfer function of the voltage gain. (5%)
3. Find the input impedance. (5%)
4. Sketch its magnitude frequency-response characteristics. (5%)
5. Sketch its phase frequency-response characteristics. (5%)
i Please design the requested circuit and sketch the schematic: '\?\2/‘
: 1. Use NAND gates, resistors and capacitors to design a power-on-reset circuit. R,
(10%) Voo~ ~
2. Use op-amps and resistors to design an instrumentation amplifier with 40dB fin Rs n ——_i
voltage gain. (10%) Ve
3. Use capacitors and diodes to design a voltage doubler. (10%) L, 1
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