B Edbiti RE 101 $5ERHEH I
Zoprtay] c 2240 ERSHEBWMEAT A
Yo% EBFE HA
%R

1
mi

R UE

1 ABAA =4 - fa 3 100 4 -

2 AR FRMHAL  FLHH -

3 EHERHALERELERMAKE  FURFHA -

— + (35%) Fig. ! shows an amplifier composed of three gain stages with a feedback network.

1. Determine the gain (V.1/V;) of the first stage as a function of rei, Re1, R R, R P2 and ;.
(10%)

2. Determine the gain (Ve/Ver) of the second stage as a function of r.s, Rea, Re, Rer, Roa, e 2nd
gma. (1 0%)

3. Determine the gain (I,/Ve3) of the third stage as a function of r.3, Rea, Rey R (10%)

4. Determine the feedback factor as a function of Rey, R, Rep. (5%)
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=~ (35%) Fig. 2 shows an active-loaded MOS differential amplifier. Assume the (W/L),=100,
(W/L)y=200, pnCox=2p1pCox=0.2 mA/ V%, Var=| Vap (=20 V, £20.8 mA. The output resistance of
bias-current source [ is Rgs=25 k2.

1. Caiculate short-circuit transconductance Gy, (10%)

2. Calculate output resistance Ro. (5%)

3. Calculate differential gain Ag. (5%)

4. Caiculate common-mode gain {Aem|. (5%)

5. Caiculate common-mode rejection ratio CMRR. (10%)
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= - (30%) A difference amplifier shown in Fig. 3 is with an input resistance of 20 kQ and & gam
of 1
. Calculate the value of R, + Rs. (15%)

Calcuiate the value of Ry + R4. (15%)
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