Microelectronic Circuit Design
Third Edition - Part 111
Solutions to Exercises - Partial

CHAPTER 10
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V., 253V

V. =+2PR, =1/2(20W)(16Q) =253V A = " 000 =5.06x10°
10=£=M=1.58A I = Vi 000V 670 A,.=i= 1984 _ g 48x10°

R, 16Q R +R, 10kQ+20kQ I, 0.167ud
4 -5 25.37/(1.584) ~4.79x10"  Checking: 4, =(5.06x10°)(9.48x10°) = 4.80x10""

Py 0.00517(0.167u4) r
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(i) A.s =2010g(5060) = 74.1dB 4, =2010g(9.48x10°) =140 dB 4y, =10log(4.80x10"°) =107 dB
(i) 4,5 =2010g(4x10*) =92.0 dB 4, =2010g(2.75x10°) =169 dB 4, =10log(1.10x10") =130 dB
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(i) The constant slope region spanning a maximum input range is between 0.4 < v, <0.65,

0'4+0'65V=0.525 v

and the bias voltage V, should be centered in this range: V, =
v, =0.65-0.525=0.125V and v, <0.525-0.40=0.125 V. For v, =0.8V,the slopeis 0. A =0.
(ii) vo =V, +v, Forv,=0,v,=V,=0.6, V, =14V and 4, = +40. V, = AV, =40(0.017') =4V

vy =(14.0+4.00sin1000s) volts ¥, =14
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1

= =0.262 uS g, =0.262uS(76)(50kQ) = 0.995

817 2060+ 76(50kQ2) S us(76)(50k2)

et e P 3oy g oL
50kQ  20kQ  20kQ €(20kQ)  3.82mS(20kQ)

R = -382MQ A-g,=0995 R, -——=2620Q
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() P=a4-=4 —RS; o

L

(if) ¥, = 1[2(100w)(8Q) =40 ¥ 40=0.001 O\ 82 ) 46,800
5kQ+50kQ) 1 0.5Q + 8Q
2 2
p_LoR _05Q(40rY o 4= 40V \(SkQ+50kQ) ) o s
2 2 | 8Q 8Q )\ 0.001V
(i) 40=0.001 S ) [ Z2 ) 160,000
5kQ+5kQ )| 8Q + 8Q
2 2
po LR _BQUAVY 60 4 AV SRREKR) 56 4107
2 2|8 8Q )\ 0.001V
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300s

Als)= (s + 5000)(s + 100)

Zeros at s = 0 and s = «; Poles at s =-5000 and s = -100.
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6
A(s)=— 2rx 10 _ 400 A =400 fH=5000ﬂ=2'50 s
s+ 50007 1+ S 27
5000

BW = f, - f, =2.50 kHz -0 =2.50 kHz ~ GBW = (400)(2.50kHz) =1.00 MHz
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QIO RE——

\/(52 - 2)2 + 4(52)

=41.87 20log(41.87)=32.4 dB

LAV(jS) = L(S2 - 4) —tan”'

;22_(5)} -0-(-23.5")=23.5"

=
(B-2) +4(1)

24,(j1)=£(1 - 4)- tanl[_z(lz)] =180 - (<63.437) = 243° = -117"

12

=67.08 20log(41.87)=36.5 dB

‘Av(ﬂ)‘=50\/
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(ii) A, (jo) = 20

", 0.1w
-’
14,(70.95) = 20 =143 £4,(j0.95)=£20~ tan1{0.1(0.952)] =0-(443) = -44.3°
(0.1 (0.95°) 1-0.95
Pt
(1-095)
. 20 , ot ) 0
14,(1)| - =0 £4,(j1)=£20~tan ‘[1_(12)} =0-(90")==90.0

[4,(1.1)| - 20 2 =177 £4,(j1.1)=£20 - tan™" o._1(1.12) =0-(-27.6")=27.6"
(0.1 (1.1) 1-1.1
I’ + ;
(1-1.7°)
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1 1
L (1k2]100k2)(200pF) - S04 Ktz
Page 527
Av(s)=1 225500” A =250 f, =%=125Hz fy=0 BW=w0-125=00
+
S
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fi= L 1 =15.8 Hz

27 (1621 00kQ)(0.1uF)
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(i) 4,(s)= ~400 A =400 or 52 dB
100 s
1+ 1+
s 50000
1 =12ﬂ=15.9 Hz fH=502ﬂ=7.96 kHz BW =7960-15.9 = 7.94 kHz
JT JT

(if) 24,(j0)=-90-0-0=-90°
£4,(j100) =-90° - tan-l(@) - tan"l(li) =-90-45-0.57 =—136°
100 50000

50000 44 50000
——|-tan | ———
100 50000

£4,( j®) ==-90-90-90 = -270°

£4,(j50000) = -90° - tan_l( ) = -90-89.9 - 45=-225°
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The numerator coefficient should be 6 x10°.
5

A(s)=30 2x107s 4, =30

s +2x10°s + 10"

f e N10" 159 Mz Q- 107 _g _ 1.9 MHz
° 27 2x10° 50
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6.4x10"’s

The transfer fucntion should be 4 (s) = =
(s +2007)(s + 800007)

A,(s)= 1000 A, =1000 or 60 dB

2007 s ¥
1+ 1+
s 8000077

f = 2007 _ 100 Hz £, = 0.644(80200”
JT

> ) =258 kHz BW =25800-100=25.7 kHz
1




