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1.4 © 1.5 ®
19 ® 1.10 @

21 ® 22 ®@ 23 O 24 @ 25 ©®
26 ® 2.7 ® 28 @ 29 ® 2.10 ®
2.11 ©® 2.12 © 2.13 ® 2.14 @ 2.15 ©®

2.16 7=9.3mA, V,=9.3V

217 Vy(rms) =40V, o, I=178.6mA, V5 =393V

2.18 (a) Vy(,) =17.68V, (b) Ip =16.98mA, (c) PIV =34.66

2.19 PIV=50.7V

2.20 PIV=28.98V

2.21 (a) Vpe=29.75V, (b) V,(,,) =05V, (c) r=0.017

2.22 Vo) =17V, Vo) =156V, Vpe=15.535V, V,(,,) =0.13V

Vr(pp) 0.13V
(r= Voo 15535V =0.0084)
2.23 12 Ak 2.24 12 Ak 2.25 2l Ajak
2.26 12 Ak 2.27 2 Ak 2.28 13 Ajak
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Chapter 03
3.1 @ 32 @ 33 ®
36 @ 3.7 @ 38 ®
3.11 @ 312 ® 3.13®
3.16 I, = 100mA
3.17 Ve =9.76V
3.18 Z,= 1002
3.19 I, =40mA, I,=16mA, I,=24mA
3.20 R=40012
321 Vintnin) =485V, Vin(nay = 4624V

34 ® 35 @
39 @ 3.10 ®
3.14 ® 3.15 ®

3.22 3‘4‘—41 ‘Hr‘é‘]_ﬁ‘le'!r [ L(max) _39mA, Zﬂi _‘?‘6]—@%: [L(min) =0

QatRlate] Al A Ry = 25712

106.2m A

3.23 () Ve =14.85V, V,,=15.3TV (I, =66.7mA)
(b) R=22002
(c) 2192 < R, < o
3.24 (a) Ip(y,y) =30mA
(b) Lp,—1x0)=6mA, I,=24mA
(c) 2072 < R, < oo
3.25 Vye =4.69V, V=516V,  Ipp.) =
o Z|f BEHF: Ly, = 105.2mA
o HSIAEY A AZ Rpn,) = 4502
o A& BT () = 36.8mA
o HO] BIAT Ry, .y = 140.202
3.26 1 AjEF 3.27 = Ajek
3.28 1 A=k 3.29 2 Ak
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Chapter 04 G& =X

41 @ 42 ®@ 43 ® 44 @ 45 O
46 ® 47 ® 48 ® 49 ® 4.10 @
411 ® 412 @ 413 ® 414 ©

4.15 Bpe="50, ape=0.98

4.16
4.17
4.18
4.19
4.20
4.21

4.22
4.23
4.24
4.25
4.26

4.27
4.28

4.29

1o=98mA, Iz=2mA, Bpc=49

Bpe=100, apo=10.99

I; =0.03mA(=30puA), I,=4.5mA, I;=4.53mA, ap-=0.993
Ip(ya) = 10mA, Iy =0.05mA, V,y =57V

Io(sary = 10mA, Ipyin) =0.1mA, Rp=40K(2

Totear) = 40mA . Vepteuior) = Vee =20V

I;=0.186mA, Ipo=18.6mA, Vipy =107V
Ig=38mA, Vigo=82V

I, =3.22mA, Vegy=10.34V

Ipg = 3.04mA ., Vigo =726V

Iog=1Iy=1.62mA, Vipy =514V

(a) FAWHA : Ipp=2.125mA, Vpe=8.685V

(b) A (EIET A2]) : Igg =2.01mA, Voo =864V
Iog=T21mA, Vego=4.533V

Ipo=1.5TmA

Vep= Vo= Ve= V=23V,

(a) I,=1.06mA

(© Vy=1.76V
(d) R, = 42.13K0
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5.1
5.6
5.11
5.16

5.17
5.18
5.19
5.20
5.21
5.22
5.23
5.24
5.25
5.26
5.27

5.28

O 52 ®@ 53 ® 54 ® 55 O©
® 57 ® 58 ® 59 O© 510 @
(©) 512 @ 513 @ 514 @ 515 @
r, =52

r, = 2.5(2

Vy=18V, V,=11V, I,=1.1mA

Ry =22TKQ, Ry, =1K0Q, A,=92, v,=920mV
Vy=2V., Vpy=13V. I,=1.3mA

Ry, =4T.9KQ, Ry, =6.86K2, A,=9.024, v, =90.24mV
Iop =1=1.25mA, ', =200, Ry, =387TKQ, R, =4.94K0
A, =0.955, v, =0.955V

Ry, =204.2KQ2, Ry, =65K02, A, =0.897

R, =238, R, =R-=4TK? A,=35

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

A, =86.24, A, =302.75

HA| Yol 5=26109.2 = 2010g26109.16 = 88.34dB

A Aol 5=56.92, EHAY=56.92mV
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Chapter 06
6.1 @ 6.2 @ 6.3 ® 6.4 @ 65 @
6.6 @ 6.7 ® 6.8 @ 69 @ 6.10 ®
6.11 ® 6.12 ® 6.13 @ 6.14 @ 6.15 @
6.16 1 Ag=f
6.17 25 AUE A R, = 5430

2.85V—-0.7V
ICQ_—250(2 =8.6mA

6.18

6.19
6.20
6.21
6.22
6.23

6.24

6.25
6.26

Vepg = 15V—8.6mA(0.68K2+0.25K02) =TV

WEFESPAF L) =21.5mA

A5 2R MY Ro=SKQ. Lf AAH N R =4UKD
Irp=0.782mA, Vepo=10.0TV

2T Lo(yur) = 16.3mA

P T L(yq) = 3.052mA

c

REAAo o] 2FEE ABHA: Py = 220.05m W
2™ P, =3.144m W, && n=0.0143=1.43%
A2 DAS AHXH(EMXAE A HH): Ppo=60.2mWwW
Ppo=31.26mW, Ppo=788mW
() Ipp=683mA.  Vipy=515V
(b) AUo]5: 4, =5.81, Aol 5: A, =64.8

AF H]Kiﬂﬂ(ﬂklg AHA™E): Ppo=351.TmW

= 0.0152 W

out

(a) VE =0V, ]CQ =0.93mA, VCEQl =10V

Vepg, =— 10V
(b) P,,, =0.5W

_l?l_a}xl}\—]

(@) Vag) = Vee— IR =20V—0.93mA X 10K =10.7V

Vie= Vo) —07=10.7V=07V=10V
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Vo, = Vo) —1-4V=10.TV—-14V=9.3V
Vepg) = Vo, = Vp=20V=10V=10V
Vepg) = Ve, — Vp=0V—10V==10V
(b) P,,, =0.125W
6.27 FstA o] A2E 2 A+e AY A
(@) Poytimax) =0.5W
() Pyt (max) vep=2av =06 W
6.28 TX Fupar f =15.923KHz

6.29 Py, = ImW

avg)

6.30 n=0.999 (99.9%)
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Chapter 07 9& =X

7.1 @ 72 ©® 73 @ 74 O 75 @
76 ® 7.7 @ 7.8 O 79 ® 7.10 ®
7.11 @ 7.12 © 7.13 @ 7.14 @ 7.15 ®

7.16 Vp=4V, Vpp=848V
7.17 14 Ay=F
7.18 1 Ay
7.19 (a) Vpog=0V L W, I, = Ipgs = 15mA
(b) Veg=—3V < W [,=2.4mA
(©) Vas= Vasry @ W Ip=0
7.20 g,, = 160045
7.21 (a) Vgg=—15V
(b) Rg=5001
7.22 EAIF O 2 A0 2 BE
(a) ZAL Ipg=2.65mA, Vg =—1.35V
(b)Vpg=1.22V
7.23 (a) ZAE Ipg =1.8mA, Vigo =15V
(b) Vpg=2.26V
7.24 D-MOSFETQ] @ utolojA Bl 2O|A 1)), = Ise =6mAC| B &
(a) Vpg=4V (b) Vps=4.8V (c) Vpg=—4.92V (pA'd)
7.25 (a) Vigo=—13V, Ipg=2.8mA
(b) Vpg=5.38V
7.26 (a) Viggo=—0.8V, Ipo=2.8mA
(b) Vpg=3.04V
7.27 I, =1.64mA
7.28 I, =25mA
7.29 Ve =5V, Ipo=4mA, Vpg=82V
7.30 Ipo=1.5mA, Vggo=3.TV
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Chapter 08
8.1 @ 82 ® 83 ® 8.4 @ 85 @
86 ® 8.7 @ 8.8 @ 89 @ 8.10 ®
8.11 ® 8.12 ® 8.13 ® 8.14 ® 8.15 ®
8.16 g,,0 =4msS
8.17 V, =6V
8.18 I, = 2mA

8.19 ‘[DSS == 125mA
8.20 a) g,., = 3.2mS
b) g,,, ,, =2.56mS

C) gm‘vﬂ:iw =1.28mS
8.21 Ry = 3.3K0

8.22 (a) VGSQ =—2 I/, ]DQ =2mA

b) Vps=4V  (c) g, =4mS  (d) g, =2mS
8.23 Z,=10MRQ, Z,=1.67K

V,, =944.7V
8.24 (a) R, (jare) =400MQ (b) Z =9.76MQ
(c) Z, =2.7kQ (d) 4,=-38.1
8.25 (a) VGS =4.5V (b) I, =9.375mA
(¢) Vpg=5.31V (d) 4,=—3 (€) Vis(rms) =—300mV

8.26 A, =0.75, Z = 9.8M%

8.27 AYo|54,=0.67, UH oA Z = 9.8M2
8.28 A, =10.844

8.29 H o]5A4, =40, 4H dodA Z =250
8.30 MY o]5A4, =10, 4H LdOodA Z =200
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Chapter 09 & =X

9.1 ® 9.2 O© 9.3 ® 9.4 ® 9.5 O
9.6 @ 9.7 ® 9.8 ® 99 O© 9.10 @
9.11 @ 9.12 ®, @ 9.13 ® 9.14 @ 9.15 ®

9.16 7, =29.2mA
9.18 I, = 197mA

9.19 Y FIAE FHYS FTARE ATII(L, —0mA) SCRS H-Q L],
WY IR FUYE YINRE Qslgoen AAR) olste] FIMRI} 23]
ApEHac).

9.20 R=1.93K1

9.21 ON/JEjolA ZHE AMAIE ALY Ve H-2% AR5 = o 8T =347
oF vt o g FAAFE 527 stof(2d8b), SCRO Y3HF7T FAIAF olstz
ZAaEA st 8-0n A]7]|= wiyolt,

9.22 +20V 2F —20VollA ®1-& =0, +10Ve} —10 VoA 242k Bl-ox =i},
<= Ak

9.23  Vp=+20Ve —20Vox AolE ="xo] o5 ®-2%Hi1, [,=1mAolE=
+4.7Ve —47VOA 2472t H-en

<= A2k
9.24 A-2 : &0 &(+). =300 ()] AYS A7Istar, &= Aol Eo] 3(-)9] BAE

O
Z
i
P
O
0,
O
=z
i
9
n
9!
wn
N
N
O
Z
i

ch

i
I

A-Q X SCS7F ONElR FAshL Q1S o, &= Alo|Eo] (+)9] BAE ¢U7stH
EAMR|AE @ 0] A9gF vlojojAar]o] OFFH £, @,7t OFF o] SCS7} OFF th
3t = Alo]Eo] 3(-)] BAE QIISIHERAIAE Q,7F Y viojo]A o]

5. Q0] OFF o] SCS7} OFF =},

_’IO_



9.25
9.26

9.27
9.28
9.29

9.30

n
AL V=93V
1.4K02 < R, < 353.3K12
1

H-2 ™A V=57V

H-2 ™ V=57V,

I=17.3mA,

_'I'I_

I, = 30.3mA

orsy
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10.31

10.32
10.33

@ 102 @ 103 ® 104 ®
®@ 10.7 @ 10.8 ©@ 109 ®
@ 10.12 ® 10.13 ® 10.14 ©
® 10.17 ® 10.18 ®

I, =1, =12mA, Vo=636V
I =1, =1.5mA, V=66V
V, = 246.6m V

CMRR=100dB
Ar=0.5
At =60us

(a) AYol5 A,(vp =313 (b) AYOIS A,y =436
)

= Ayor =1

S
(a) Agol5 A4, =—10 (b) [, =0.91mA
(c) L,=1;=0.91mA (d) V,=—20V
(@) Zyyp =6187.5MR, Z,(xp = 6.5m8
(b) Zi(yry = 500G,  Z,(yp) = 0.5m82

(C) Zyy = R, =33K0, Z,; = 11mA
Vio=03uV

Votvr,ozn) = Vip=5nV

_12_

105 @
10.10 ®
10.15 @

(c) AYol= 4,y =—10
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Chapter 11
11.1 © 11.2 @ 11.3 ® 11.4 @ 115 ©
116 @ 11.7 ® 11.8 ® 119 © 11.10 ®
11.11 @ 11.12 ® 11.13 @ 11.14 © 11.15 O A§=F

11.16 (a) V,=—5V (b) V,=—3V

11.17 (a) I, =0.3mA (b) V,=—3V

11.18 R, = 10K

11.19 R, =4KQ

11.20 (a) I, =0.35mA (b) V,=—3.5V

1121 R, =60KR, R,=30KQ. R,=20K2. R,=15K0
11.22 V,=—2V

1123 V, =175V

av,
11.24 7 =—10.532m V/ s

11.25 V,=—10V (t: 0~ 5us)
(

V,=+10V
<9l -

t:b5us ~ 10us)
11.26 V,=+F

11.27 I, = 5mA
1128 V, =10V

Vo & e
1129 —=——-{1+—

_13_



