2005 Analog 1€ Final Examination (110%:) L)
VA cominen source amplifier i shown i Fig 4

FoAn amplifier sl feedbach capacnos ¢
It thenmal noie and Micket noise of M, wre

“mﬂ-lnbp g A amd wquasalent crecal as

shovin e Fag 1 Pand Z0 and 20 iy Milley ““:.‘.‘| ol A i e 8 ) Sovle
cilect (8%) ) WL s
o of By A TRy, 15%)
r_"'___1 (a) Dicowve the vutput referred none (3.5%)
._J Do y (1) DBerwe the mput refered nome. (2.5%)
c w :
" 2. & '
i = Ro \
T 3 Vi Y
Fag | —-@——I——' W, v
Ci \
2. Fig 2 shows 4 common gate amphilier with Cy I_ v\
= \

= 200F, Cy = 201F, Cy = 1000F. 2w =, 1= 9,

© ge= ImASV, Rg= 10KQ, and Ry = 100K2 (5%) . kg 4
i F;'?y ity pulk: SN, (AIRCERRROE. g, i amphifier with a DC gamn = 6dR and two
() Find e o ol 5 T polesiat tthz and 100Mtw, (10%)
output pdle ihowr, (2°5%%) I {8) Sketch the Bode plot with amphitude and
% phase. (2 5%)
AN (b) Determine and explain the system 15 stable:
iso: T\ or not (Phase margin > 45°). (2.5%)

(¢) Do the frequency compensation 1o get a
phase margin = 457 and explan the new
locations of poles. ($%)

.6 Fig 6 shows a differential pair with Cg = 20fF,
Co = 100(F, g = 0, 7= 100K, g = IMANY,

Fig 2

&



s “ oo
Analog 1 Fumsl Exsomimation (110%)

A gencral block dragram of feediach system 15
SHowWn iy Fig 7 Assume ALs) = Al (o),
answer the following questions. (10%)

@) Sate e osaillotion
{Barkhausen's Criteria). (2%)

(1) Find the equation of closed loop gam (2%)

() Explamn the  handwidth  modification of
closed- loop system, (2%)

() Last down 4 types of feedback topology
(2%)

(¢) Explam the impedance modification of the
4 feedback structures in terms of equations
of Rm duooblkaopm and Ro(luml,Ru,opm (2%)
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Fig 7

¢ § A closed-loop amplificr 1s shown n Fig. 8§ with
R1 = 400KQ and R2 = 100 K€, (5%)
(a) Wlthlheopcnloopgamlgﬂ 100, find the
closed-toop gain (25%) '
(b) Fmd lhe requirement of A to get an error of
closedoloop guin smaller than l% of uleal
one (A~ @) (25%)

24

ol g 10 shows a closad-loop amphificr with .=

1ODKED andd g, = dmAY. (10%)

(¢) Find the feedback factor (2%)

(4) Find the open-loop gam with loading effect
(4%)

(¢) Find closed-toop gain Vo /Vi (2%)

(N Find closed-loop outpit impedance (2%)

Fig 10 "

11 An impedance boosting circuit is as shown in

Fig 11 Find the Ry i term Of rga) and Bfn)-
(5%)

[eemsareersenans



2015 Analog 1

Final Examinati »
tmation (110%%) -

(RN

13 Find s
’ CW rate A
Ry ‘r‘m ofthe tollowmg Op Amps (5%)
b Teremtml-to-smgle-cnded amphilier
s 2\nl Capacitive feedbaek (2 3%
=Stage OF Awp with capacitor Cp (2 5%9)

IS T 1 ahovws e commmonssouree amiplificr with
ot et INAIV 1 = 1~ 100KCY, V= 2 5V,
Vo IV Vi e VIV IV = Vil = 1153V (8%)
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Fig 13

§ 16 Answer the [ollowing guestions with TRUE or
FALSE (10%)
(a) Flicker nowse of MOS device and noise of
ressstor are all white noise. (1%)

h 9" (b) Phase margin .i's*deﬁhod of the phase shift
Fie 13(b distance 10 - 180" at 0dB. (1%)
i 13(0) (¢) CMRR s defined by the ratio between
§ 14 In Fig 14, ga= IMATV, £o= 100K, Can= Cas. Aow/Acw and it will degrade at high
= 10fF, Cpn = Csa = S{F, Rs= 10k2, and Ro= frequency, (1%)

(@) Left half plane zero will degrade the:

100KE2. (5%) | Sty e 1o, its negative phase shift

(a) Use Miller effect 1o find the equivalent Ce,. .m’)"'!«"ﬂ‘% 0. its inegative ;phase JShll.

 at node X and Coat node Vo (25%) (©) Usualy the nois types ina cicuit dre

(b) Find the input pole @, and output pole o \‘9)' s ! iom cn‘mitiu: .
(25%) n ’




