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10.80 A(S) = —10
1+5/7100
Ang(A) = —tan-1-2 — et
g(A) an 1100 2tan 110J
at w1 Ang(A) = — 180° for w,y, >> 100
=18° = 90° + 2mn—1[m;’“']
104
hence tan—1 2180 — 90°
104 2
ie. "ILO’T = tan(45°) = 1
oo = 10*rad/s
5
4Bl = B .l =3
JU+ (10471022 (V1 +1)°
=B = 0002
Bl = it e B VN
/ 1 + 105(0.002)
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10.83 A(S) =

(1+S/10%(1 +S/10%)?
and B is independent of frequency
w

Ang(A) = —tan -2 — 2tan1 -2
B =~ e 105

ryw=10": 0545°+2X57 = 56.4°
ryw=10": 0 584.2°+2X45 = 1742°
Iteraction yields w = 1.1 X 10 rad/s
For oscillations: [AB(w )| = 1
B 10 ot
(TFIWT+ LD
= B = 0.0244
_ _ K
10.88 A(f) = Eyea
K3
(] i j_/)z
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For oscillations to occur : [AB| =1 at

b(AB) = 180°
3tan !

forB=1:AB =

Jisoe =
(l_](;ﬁsy_J = 180°= fig5 = /3 X 105 Hz

figpe = 173.2 KHz
Amplifier is unstable if [AB| =1 at f -
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[—] =15K=2

N1+ (J3)°
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Al = L3

(I +—’L)(1+___-/' )(1 +JJ-)
10° 3.16 X 103 100
Assume (3 independent of frequency
For 45° PM: 6 = 180 — 45
o f, B o sam

tan.~ 1=~ + tan." | ————— + tan.” '=—
10° 3.16 X 105 106

solve = f, = 3.16 X 10° Hz

Bl = 1 = e

JT+ (3.16)2- /2 - J1 +(0.316)2
=B = 49x10°6
Af(o) = 10— 169x10°

1+ 105(4.9 X 107%)
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60dB | |
20BN\ ! .
I Dec | 4
i Dec . 0dB
fl) fl \
fi = 3MHz
A, = 60 dB = 1000
_60dB_ . apee
20 dB/Dec
fi _ 3MHz _ 4
= J1 = = 3 KHz
I = 108 10°
10.96
f(Hz)

fp1 = 3MHz, fp, = 15 MHz
A, = 60dB

e B0 s P
20 dB/ Dec

Fo = BB = 15 KHz

103

N I , I
it:f1 = 3arc ™ /> = 77Re,

C. is increaed by a factor of 200 to shift the
dominant pole from 3 MHz to 15 KHz

10.98

Ay = 10
Poles at 109, 107, 10% Hz
For p = 1, fp mustbe kept 10* times

lower than the lowest pole at 10 Hz

. 108
fr = o 100 Hz

. 1 _
Since: fp = T7RC and R = 1 MQ

. 1 = 1.59 nF
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=C= XTI M X 100



