Rt~ F1R2FFR8 TH1EF RIS A4 T35 BE%

1. Suppose the solar irradiation Q; is higher than Q.. Draw the V-I characteristic curves
of asilicon-based solar cell under theirradiations Q; and Q..
(10 Points)

2. (a) An differential OPA circuit isshown in Fig. 1. OPA isideal. Draw the waveform
of output signal Vv, if the input signal of the circuit is defined as
v, =sin314t (volt). (i) BEH1Ep A iEdhz % & )
(10 Points)
(b) Similarly, another OPA circuit is shown in the Fig 2, where all OPA and diodes are
ideal. Draw the waveform of output signal v, if the input signal of the circuit is
givenas v, =sin314t (volt). (&, Bl &P & Eshz % &)
(10 Points)
(c) The band-pass amplifier in Fig. 3 has f_ = 150Hz, f4=180Hz, and A=10. If the

25
input signal of amplifier is given by v, :ngin(314ht) (volt). Find the

h=1

mathematic expression of the output signal. (10 Points)
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3. Use the Feedback method to find the voltage gain Vo/Vs, the input resistance Riy,
and the output resistance Ry of the inverting op amp configuration of Fig. 4.

(assume the op amp has open-loop gain p=10*, Rig =100 KQ, Rign—, and ro

=1KQ.) (10 Points)
R=1MQ
RS =1 kQ
Vo
V
° e R =2kQ
Rin Rout
Fig. 4

4. For the circuits in Fig. 5(a)-(c), nCox=2.5 HpCox=20 HA/V?, [Vi=1V, neglect the
channel-length modulation effect, L=10 um, and W=30 pm, unless otherwise

specified. Find the labeled currents (14, I3, 1s) and voltages (Va, V4, Vs).
(10 Points)
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5. The emitter follower in Fig. 6 is used to connect a source with Rg¢g=10 k< to a load

R.=1 kQ. The transistor is biased at =5 mA, utilizes a resistance Rg=40 kQ, and
has 3=100 and V »=100 V.

(@ Find Rin, Gy, Gyo, and Ryt
(b) What is the largest peak amplitude of an output sinusoid that can be used
without the transistor cutting off?
(c) If in order to limit nonlinear distortion the base-emitter signal voltageislimited
to 10 mV peak, what is the corresponding amplitude at the output?
(d) What will the overall voltage gain becomeif R, is changed to 2 kQ?

(20 Points)
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Fig. 6

6. Fig. 7 shows a cascode MOS mirror utilizing devices with V=0.5V, punCox=387pA/V?,

Va=5V/pm, W/L=3.6um/0.36um, and Irge=100pA. Find the minimum dc voltage
required at the output and the output resistance. (10 Points)

7. An active-loaded MOS differential amplifier of the type shown in Fig.8 is specified
as follows: (W/L),=100, (W/L),=200, 11,Cox=0.2MA/V?, VA=V ap|=20V, 1=0.8mA,
Rss=25kQ. Calculate G, Ry, Ag, |Acm|, and CMRR.

(10 Points)
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Fig. 7



