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Problem1 [2% x5=10% ]

Mark each circuit symbol that belongs to which one of MOS elements.
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Problem 2 [ (a) 8%, (b) 8% ]

(a) An inverter has a 3-pF capacitance load and is operated at a 3.3V power supply. If it is
switched the frequency at 200MHz, find the dynamic power dissipation.
(b) Five identical inverters are constructed a ring oscillator shown as the following figure. If the

propagation delay of each inverter is specified to be 400ps, find the oscillated frequency fosc.
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Problem 3 [12% ]

A crystal symbol is shown as the following figure. Please present the equivalent circuit and the
formulas of series resonance at @, and parallel resonance at a}, and explain which resonance is

dominant to the resonance frequency .
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Problemd4 [12% ]

A Miller integrator is shown as the following figure. Explain the effects that the resistance Ry is

required and not.

Problem 5 [12% ]
A first-order filter is shown as the following figure. Let R;=10KQ, R,=150KQ, and C=0.001uF,
find the high-frequency gain and corner frequencya,, and show the Bode plot.
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Problem 6 [16% ]

A current mirror is shown as the following figure. Two devices Q; and Q, that W/Ls are
100pm/10pm and 250um/10um, respectively, and they have V,= 1V, k’, = 20,uAN2, and V, =
/A = 200V, where A is the channel-length modulation. Given Vpp = 5V and Izgr = 100A, find
the Vs, output current Ip, output resistance Ro, and the output current Ip at Vp=5V.

Problem 7 [12% ]

Design a 4-to-1 multiplexer with transmission gates as shown below and inverters.
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Problem8 [10% ]

Design a circuit that can linearly convert the input voltage V; of 0.4V-1.2V to the output voltage
Vo of 0-3.2V.



