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Separate widely spaced poles — f =f, = 5285 =9.31 Hz
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Ve = 1,(100KQJIMQ} = (90.9kQ), | v, = —(2x10-3)v,, (25K10KQYI0KQJIMEQ)

=46.1 kHz

A= {A = -(2mS)(4.15kQ)(90.9kQ) = -7.55x105Q | yF, =-10-s

-
1+ Ap =1+(-7.55x10°0Q)(-10°8) =1.76
_9.31

fL=7-5=5.29Hz fy=46.1kHz(1.76)= 810 kHz
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(a)} Als)=

(l+ 8 a)(l"' s 5) (1+ 2 3)(1+ s 5)
2n x10 2n x10 21 x10 2n x10

Als) represents a low - pass amplifier with two widely - spaced poles
Open —loop: A, =5x10°=114dB | f, =0 | fy=f, =1000 Hz

(b)A common mistake would be the following:
Closed - loop: fy; = 1000Hz[1+5x10%(0.01)] = 5MHz
Oops! - This exceeds f, =100 kHz! This is a two - pole amplifier.
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2x10'n2
(s+21t x103)(s+21: x105) 2510 52
Av(s)= 42 =Tz 5 2.2
2x10Mn s? +1.01(2x x10%)s + 2x10"% 7
1+ =7(0.01)
(s +2x xlOa)(s +2% x10 )
Using dominant - root factorization: f, =101 kHz, f, =4.95 MHz
So the closed - loop values are fy =101 kHz and f =0.
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T = (4x107°)(280k0) oo oy 101(10kQ) (58.9 dB)
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2x10'45? ( 1)
a)T=AB= = Yes, it is a second - order system and will
(2) T= 4B (s+ 2x1031t)(s+2x105n) 5 l y
have some phase margin, although &), may be vanishingly smail.
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4:&132 L and IT( jm)l =1 for w=1987x107 %d

(b) For @ >> 2r x 10°, 'T(jm)' =

(jl 987x10"') —tan™! 1987x107 tan-1 L 987x107

—=1782°3 0, =183 | A
2000w 2x10°T =P | Avery
small phase margin.
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v 1 2R
Ayy==2L=—— V,, (1-&--——-)\)’ =2V
V17 Va  sRC o2 2R/ " *

(v, - Vol)%— +sCV, +(V, - V,3)Gr =0 Combining these yields

1
Ayy =2 = "_——g——"‘ and T(s)=AyAyy =

sRc[sRC+l__B_]
2 Rp
£T(ju,) =0 Ry =2R and [T(ju,)[=1-a, =§15




