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1. (10%)F0r the circuit in Flg P1, derive the output waveform v, (¢) and sketch
v, (?) vs ¢ plot for the input shown, Label the most positive and most negative
output levels. Assume RC >> T ,ideal diode.
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Fig. P1 " Fig. P2
2. (6%)In Fig. P2, two identical BJTs are biased in the forward-active region by
current sources with 10:1ratio. Caculate the the voltage V at temperature T=25" C,

3. (12%)A feedback amplifier for which the open-loop transfer function is given by

A(s) = 10 let the feedback factor S be a constant independent of

(A )(1 +—

10* 105 |
frequency.

(a). Find the frequency @ at which the phase shift is -180°
(b). Calculate the critical value 8, which will keep the amplifier stable.

4.(18%) Consider the two-stage amplifier shown in Fig. P4, where
UnCox=2.5% 14, Cox —100p.A/V V;,,~V,,, =0.6V, A=A, =0.04 V'1 All the transistors
have a channel length of 1um, and the channel w1dths are indicated in the figure.
(a) Find the low-frequency gam for the first and second stages (v,; /vy and v,5/v,)),
respectively.
(b) Neglecting the internal capacitances, estimate the pole and zero due to.the
compensation capacitor Cc.
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5. (12%) Assuming transistors Q1 and Q2 are matched, estimate Rg and the output
resistance R, for the Wildlar current source shown in Fig.P5, where Vy -—26mV
B=120 and V,=100V.
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6. (8%) Consider a Miller integrator shown in Fig. I’6, and its output is initially
zero. Sketch the output waveform for the circuit when fed with a string of pulses
of 20ps duration and 2V amplitude rising from 0V. How many pulses are requlred

for an output voltage change of 1V?
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7. (12%)Determine the following gates or circuits are belong to posmve or
negative egdge trigger, why? Describe briefly.
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8. (12%) In the MOS inverters, (W/L)piny and (W/L)uiy are the size of the PMOS
~ and NMOS respectively. Describe the relationship between (W/L)y,v and

(W/L)pimy (5s< or =) required to meet the following conditions.
(). if we need noise margin high (NMH) equals to noise margin low (NML)
(b). if we need-the propagation delay tpuy, > teru .

.. (€). if we need the switching threshold voltage (V) is less thsn half of
. -power supply Vpp,i.e. Vi < (1/2)Vpp. :
You must describe why it is briefly.

9. (10%)Using two stage buffer to drive an external capacitor Cgy of 2.5 pF,

" If the first stage inverter has the input capacitor , C; of 100fF with the
minimum size (i.e. W/L = 1) transistors, and the size of the second stage
inverter is f.

(a). Find the size f to optimumize the propagation delay and ﬁnd the delay
in termsof tyo which is the delay of an inverter to drive a same size inverter.
(b). If we need the minimum energy, what is the size {2 And find the energy with
VDD = 5 Volts.
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