I EIEFEARE 113 L EERA LA £
AT R 2240 EF IR ABA LTI TH

-8 ETTE XA

EEFR

Lo ARAR R R - 2100 5 o

2. RibipRE > AR FRRAERAEERBEF S LELEAEL
3. EMERNBALEEZ L EMNEL BRI R T4 o
A BRFHIIMAEE  BELERTHY -

— ~(30%) Fig. 1 shows an ideal voltage amplifier having a gain of -200V/V with an impedance
Z connect between its output and input terminals. The frequency of Vg is 1 MHz, and
PI=3.1415. G : BB EEWHR AN HKE —11)

1. Consider the Miller equivalent circuit for Fig. 1 when Z is a 500-kQ resister. Find the
corresponding impedance (Z1) at port 1, corresponding impedance (Z») at port 2, and gain
Vol Vsig. (15%)

2. Consider the Miller equivalent circuit of Fig. 1 when Z is a 5-pF capacitor. Find the
corresponding impedance (Z1) at port 1, corresponding impedance (Z») at port 2, and gain
Vo/Vsig. (15%)
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= ~ (30%) Fig. 2 shows a common-source amplifier, and all the transistors are in saturation
regions. W/L = 1.8 um/90 nm for all transistors, kn' = 35 pA/V2, ky' = 20 pA/VZ, Ipgr= 10 pA,
Vian =35 V/um, and V'a, =8 V/um. (3 © £/ LA E Ewih EA S EE —4r)

1. Find the overdrive voltage of transistor Q;. (5%)

2. Find the gm of transistor Q1. (5%)

3. Find the ro1 of transistor Q. (5%)

4. Find the 1o, of transistor Qa. (5%)

5. Find the output resistance of the amplifier. (5%)

6. Find the voltage gain (vo/vy) of the amplifier. (5%)
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= ~ (30%) Follow the above questions and analyze the amplifier in Fig. 2. For Q1, Cg=301F,
Cga=101F, CL=20fF, and Rsiz = 10kQ2, Assume the Cr, includes all the capacitance introduced
by Q; at the output node. (3 : &/ EEEEwh EAR N E —1f)

1. Find the overall input capacitance Ci, by using Miller theorem. (5%)

2. Find the 3-dB frequency f of the amplifier by using Miller’s theorem. (5%)

3. Find the time constant tgs. (5%)

4. Find the time constant Ted. (5%)

5. Find the time constant T, (5%)

6. Find the 3-dB frequency f3 of the amplifier by the using open-circuit time constants method.
(5%)

@ ~ (10%) For a junction diode, the relationship of diode current i and diode voltage v is given
in equation (1).

i =Ie?/'T M
where V'7=25.3 mV, [;=6.9 x 10" A. For a decade change in current, find the voltage change.
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