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1.1

1.2

1.3

AEz HEE A . O=2.72TuF
$ 1 C=30uF

(@) L=1TmH
(b) L=6.33mH

1.4 i=2—j[A4]
]..5 Vgo_(z = 333 V: th
Ry, = 36.6702
1.6 i, =0.1074
1.7 I,=0.154
1.9 |HW) = ——t | L p=—tan Nw/wy), 0 < w < wy(= —)
1+ (w/wg)? RO
AeFsra olatol M(w/w, < 1), F34 S5e] A7 3%k 93w 3o o
w/w, | H(w)| L¢
0 1(0dB) 0
0.5 0.894 - 26.6°
1 0.707(-3dB) -45
1.10 318.31
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2.8 0455V

2.9 7041mV

2.10

2.11

2.12

2.13

2.14

2.15

2.16

2.17

0.563 < V), < 0.682V

R, =271.30
R, =54.470

V=28V
AHAH: P=035mW

R, = 4.14kQ2
YR -

Yo T NVt IyoRs

I;=12mA
Vo=V,=6V

2udE 0 P,=16.8mW

Vo=V,= 6419V
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2.25

2.26

2.27

2.28

(a) Vop=837TV
IDl == 093mA 3 [DQ == 0

(b) V, =387V
Iy, = 0.43mA , I, =0

(¢) V=837V
Iy, = 0.93mA, I, =0

(d) V,=8811V
]Dl = [DQ = 0.49 mA

(a) Vo=10V
Ipy = 1py; =0

(b) V, = 5.923V
I, =1, =0.226mA

(c)V, =613V
[Dl - 07 _[: ]D2 - 043 mA

= 5.923V

(a) Iy, = 0.18mA
vV, =

(b) Ip; =0
V,=—-19V
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3.1 Bpo=108
a=0.991

3.2 0991 < a <0.994

I;=151mA
a=0.993

3.4 I;=21.98/uA

a=0.989

Ve =1.044

3.5 I;=263m

3.6 I,=0.328mA
1= 0.325mA

I, = 3.424A

3.7 (a) r, =90k
(b) r, = 900k
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3.9 Iy=337u4

Iy =1012u4

3.10 ]C: 1806H1A

Vep =185V

3.11 I;=5.65¢A

V=314V

3.12 pBpo=115
a=0.991
I, = 0.2281A
I; =0.23mA

3.13 I;=0.9mA
1= 0.888mA
Bpe=T74
a=0.98

3.14 [E1:[E2:1mA
[01 :[CQ :0993mA
chl =3.972V

Vey = 7.944V
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3.15

3.16

3.17

3.18

3.19

3.20

3.21

Iy = 0.186 1A

(@) Vpp=0VAGERE : V,=6.67V
OD)Vpp=1VEAHEE : V,=4.9TV

(C)VBB:xSV}TL_ﬂ'EE VO :O2V

.= 1.8231A

Vye=5.44V

3.875V < V, < 4.275V

I, = 0.7362mA

Vep=4.82V

(a) BlBYY 57182 @ Rpy =11k

X

(b) &=

ut

] HAF 1 Iy = 144A

VCEQ =4V
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3.22 AH=FH AR AUy nloloji HF(Iyp )= 10pA1.19mA — 1.2mA)

AT ol AL By thol

.

20% S7tsld et e T4 e A gles 4y

AN o

3.23 (a)HBY 78|22 WEEE= 49 Ry = 3.6k

(b) 523 AF : Iy = 11354
Ipg = 1.362mA

AR ALY Vg =3.174V

H

(©) Res7h Rps7t=Vep=3.185V
R, Ryt = Vep =3.178V
RC%7]—7 RE@'—}J\— 54 VCE =22V

RCQ‘/‘]\‘7RE%7]—:>VCE: 38V

3.24 I,=17.37nA
I, = 17.563mA

Vep =259V
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3.25

3.26

3.27

3.29

I, = 2.289mA
Vep=4.4V
Ry = 54.69kQ
Vg =22V
Iy, =9.61A
I, = 0.96mA
I, = 0.9696mA
Ve =21V
Vep1 =19V
Veps =86V
Ry = 5.859k
Ry, =109Q
Ryy =396 Q2
Ry, = 5.1k

3.30 R, =38.4kQ, R, = 10.6k2
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(a) I,=1.5mA 1 7 $-

g, = D7 TOA/ V
r, = 1.3kQ
r, = 66.7k2

(b)1,=0.15mA 91 7 -
Gm =5.TTHA/ V
r, = 13kQ

r, = 667k

r. = 3400

r, = 38.5kQ

2A T 57T =
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E
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Aty 7FA (branch) A #

Vep = 2341V
g, =0.073027"
r. = 1.37kQ2

AT Sk R

/77

R, = 48k

Vip =075V, Iy = 1.38mA, I, = 2.7mA

(@) V,=5.004V

(b) 245 F7H3 =
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il
v, 3k i 4

—
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(C) i}‘ﬂi Eﬂ—ﬁ]—ﬂ]]ﬂ Im1>9m2> T'r1s Tr2

Gy = 0.154027 "
Go = 0.0510271
r = 64912

ml

Ty = 1.96k02

4.8 (a) ZF BITO 43 H7F © Iy = 456u4

Iy = 4.56mA
Iy = 4.52mA

%M(vﬁ{

ZVVH T

T gz Q(l = bo.ﬂ—

wr
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4.9 I, =0.7291A, V= 0.728V

g,, =0.028Q 7!
r, = 3.57kQ

R,, = 54k

4.10 |A,| =17.98

4.11 (a) R, = 34.7k

R, = 7.3k

(b) A, =8.49

4.12 (a) 2% dEvE @ g, =15.38mA/V

r. = 5.85kQ
r, = 250k
(b) &A1 Hdstel5 1 4,=-106
413 (a) Rp=17.7TkQ
5— Ve 4V
= k
¢ I, 05mA o .

(b) 2415 HSstol5 @ R, = 31.3kQ

(0) A5 v, oA HAE AHAD R = 313K

(2
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4.14

4.15

4.16

4.17

4.18

4.19

4.20

(a) R, =44.59k

R, =23.1k0

(b) R, =0.1575Q

R = 5.8kQ

Ry =19.2kQ

A, = —25

v

A, =093

R, =9.95Q

out

(a) &2 AFeh A @ 1,=30.90A, 7, = 31.120A

(b)2:21% Agke]S 1 A4, =0.79
(o) dHAZ =54
Ry, = 25.3k2

R, =8.79Q

R, =1k = # o] S, 4, =0.983

R, = 10k = A ¢ko] S, 4, = 0.998

(a) 1.93mA < I, < 3.33mA
386V <V, <666V
(b) 56.68kQ < R, < 116kQ

() 0.685 < A, < 0.817
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421 Agel5:r, =13k (8, =100 )
‘ﬂaﬁﬁo‘”R’m :139
89X R =1k

4.22 (a) @ ¢ 24

[CQ == 1-6mA,]BQ = 16,LLA, VBE(OH) =073V

VCEQ :211V

(b) Hstel5:4, =61.54
dEAE: R, =15.9302
E8AE: R = Rk

4.23 (a) Q-H(EAA) Iz, =5.620A

(b) EAdAYA2EA R

m

= 2.62kQ

(c) 2415 HStel5 @ 4, =27.93

4.24 (a) A9E, wo]2 ouy wxfe A DC ¢t

Vy=1.7V
V.= 2.74V

(b) 205 Aol : 4, =-"=351

s

() 4848 @ R, =25.31Q

(2

2AZ A5, A4, =777

_18_



orsy

rZraial

Hanbit Academy, Inc.

4.26

4.27

4.28

4.29

4.30

R, = 18.95kQ
R, = 118.72kQ
R, = 87.88kQ

gejme welojs 2] R

Ry =1.2kQ

R, = 1kQ

R, =47k

R, =11k

Ry = 8.9k2

Vg =19V

Iyo = 12.6/A, Inp = 1.07mA

2N g r =2.07kQ, g,, = 41.15mA/ V, v, = 0.528 v,

2

Aol

At

A, =

v

26.07

R, = 1.6MQ
R, = 35.5k2

R, =15

R, = 381.59k12
B\ A& R = 46.61.1k2 > 15k

n

gy ER FzA FgE .

R, = 4.9k0
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51 @ Vgg=0V ' I, = 0A
@ Vge = 1V : I, = 0.012mA
® Vgg = 2V : I, = 0.092mA
@ Vgg =3V : I, = 0.172mA

[y

1
=eRl AR Iy =K, |(Vas— Vi) Vps— §V1275

K, = uncox(%v)z 100 X< 16 = 1600

52 @ Vgg=0V: I, = 0A
@ Vg = 1V 1 I, = 0.032mA
@ Vgg = 2V : I, = 1.152mA
@ Vgg =3V : I, = 3.872mA

=9l AR ¢ L= K, (Vag— Vi,

K, =1600
5.3 4.44
54 W = 10.417um
5.5 W = 25.754/m
5.6 Vps=47V
5.7 I7F 37— Vst 37F = Vg B o Ve 3 B2

5.8 1, = 0.552mA
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5.9

5.10

5.11

5.12

5.13

5.14

(1% 5-40]9] 32X R, 3l S7ketd Viyygkol S7hetR®, Vel gk
7T ERE Rpate] Wskeh [ygkel Wk faketr] Wil R, 6kl

s7betd et 2Rl A o WEke gl

I, = 0.5929mA

[27) 5-411¢] s 2ol A At Vigel T718HE -=> Vig= Vi1 B2 [ &
S7HET WY RO #ol STFSHH VTt SUFSER Vege 7M.

I, = 0.48mA

(@) g, =1mA/V

(b) 7y =5k

(G)VGS:1-4V > VTTL :1V> O

VDS:5 V> VGS_ VTn =04V

(b) Veg=2414V = V5, =1V>0

VDS: 5V > V(;S* VTn =1.414V

V,=25V

5.16 W=100pum

R=4kQ

5.17 R, =25.85k02

R, = 7.45k0
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5.18

5.19

5.20

5.21

5.22

5.23

R, = 531.9k0
R, =123.2kQ
R, = 1.2k2

v=1Ve v, =4.897V
v, =3V v, =4Vv,=5Vv

v, =5VY v, =0.195V

Wy _
(7)1 =104

VGSI =1.67V

Vigy =3.33V

V,=Vgs1 =1.67V

I, =0.576mA
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5.24

5.25

5.26

5.27

5.28

5.29

5.30

Vag=0V = I,=10mA

Vo= —1V = I, = 6.41A
Veos= —2V = I, = 3.6mA
Vas= —3V = I, =1.6mA
Veg= —4V = I, = 10.4mA

VGS: _5V:>]D:0mA

[DSS - 4691mA, Vp =3.7T17V

I, = 11.14mA

VG'S = —0.557V

Ve = 2.215V
R, = 3\

R, = 750K
VGSQ = —1.26V
VDSQ =1.55V1V
I, =1mA

VGS =—0.37V
R, = 35.61k2

R, = 14.39kQ
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w_ 1.5625

6.1 A

6.2 X=0.02857V !

6.3 =eld A7 iy, =0.4mA
E_:l|
6.4 R, =45.9K0

6.5 I, =1.081A

6.6 2T AL|S: 4, =28

o
I
2
)
=

(b) g,, = 8.025mA/ V
r, =621Q

(c)A, =—4.516

6.8 A, ——3.485
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6.9 (a)l,=0.496mA
Vg = 4.544V
(b) g, =1.57T0A/V
7'0 = o

(c)A,=1.884

6.10 v, =0.536sinwt

ey

6.12 (a)F 53 Aol 5 4, =0.997
=
h

A& R =199Q

(b) Aol 5 4,=0.935

=8 AR =186.6Q

6.13 A, =0.82

6.14 (a)gm, = 14375mA/ V

6.16 (a)R, =102k, R, =5.1MQ, Ry = 4kQ

(b) 22 & HAYo]|S: 4, =0.843

e
v
2
O

R, =944Q
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6.17

6.18

6.19

6.20

6.21

6.22

6.23

2T Aol 5 4, = —2.9568

v

(a) VGG =595V

LA T APl 54, =—85.204
DA T Aol 54, = —133.34
Vy,=117V

| V= Vol > | Ve= Vop— V| = Mye E¥Fol 2= 49
Ins > |Ips |

V= Vg < Vy LR | V= Vpp|< | V= Vpp— Vil
= M, %} M,= X3} (saturation) G <

[Dl - |]D2 |: 1mA O]?i, VX:].VO] %_]_T;]'.
(a) Rp = 1kQ
VGS =—146V

(b) g, =2.832mA/ V
r, = 10kQ

(c)=n 3z A

o
ET’
o

15 :4,=—2577

)

(o) dEAYE 2 g, =0.9888mA/ 1V
(b) Aol 54, = —3.53

(c)AFo]l5: 4,=—35.3

d
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6.24

6.25

6.26

6.27

6.28

(a) 22 = v}2bu] E
K, =24nA/V?

Im1 = 268mA/ Vv

r,, = 83kQ
T, = 74KQ
R;; =373Q

wo_ _ (0.0202 1) 100
L 2p,Coxl  2x200uA/ Vi<2.5mA

"y, Cox =200 A/ V7]
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1

R, + R,
. ﬁo]—o = . A = b
6 29 " ] B ! 1 1 ngl +1

R, R,+R, R +R,

9m +

i i t_ry + +? J
iy
R, D 9, V,)
T Ri I/:mig RD
3
Vg

6.30 (a) R, = 364kQ
R, = 255kQ
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71 (@)AER= o5 : 4, =138.46V/V

—0.15V/V

o
of
td
Iy
o
By
o
Il

7.2 (a)v,= —1.5sinwt mV
(b)v, = —0.297sinwt mV
AEZEA A vholo]2 AR FeAA0] T2 FERE o|So] o}
APERE FHAGE Fopxith

7.3 v, =2.003mV

74 (@QAsE= YA R, = 20.8k02
bsER=AEAE R, = 10.1 M2
ﬁoRU

7.5 @ ATRECNS A = ST AT 5k,

(b) e JdEFAG R, = 2[r, +(1+3,)R,]

7.6 (a) Rp=0.5k02A 4% :4,, =10.94V/V

R, = 109.66 k2

(b) Ry =09 B%: A, = 138.48V/V

R, = 8.66 k02
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7.7

7.8

7.9

(a) i}‘%EE o]l—i" : Adm = _ngC

B —B8,AR
m o +(1+3,) 2Ry)

(b) BERE o5 :4

(@) Ay, = —118V/V
A, = —0.00329 V/V

CMRR = 35,866.26 (== 91.09dB)

(b) Ay, = ARl &= A om, 4,2 ARl v & g}

WA ARO] F4E 4, & AR, CMRRE Zrol A th.

—}%EE O]l:—‘; Adm ngC
A mR
1+ ( . 2) (2Ry)

7.10 (a) A,, = —118V/V

7.11

A, = —0.003289 V/V

CMRR = 35,877.17 (£ 91.1dB)

(b) Ay, < Ag,,°ll 93

tlo
s
T
)
o}
oy

wekA Ag,, 0l 45 A, AA L, OMRRS ZFobXI .

(a) R, = 38.6k02

R, = 0.12k02
(b) A4, = —0.020TV/V
R, .. = 192.8 M2

1, CM

rom, 4, & Ag,, ol v gt}
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7.12 (a) MEI = AFsEE o5 4, = 2,880 V/V

(b) AERE o|5: A, =1,152V/V

7.13 (a) R,, = 200 M1

R

(9

;= 100 M2

R, = 66.67 M1

(b) A,, =0.128x10°V/V

7.14 R = 43k

I, = 200 A
I, = 600 uA
715 R, = %rog,

716 R, =~ ryll+g,,0, | Ryl

7.17 AEEE OIS Ay, = — g,
— g, (AR
L g (AR)

e 1+ 9m (QRS)

7.18 (a) Ay, = —8.25V/V
A

—0.003966 V/V

cm

CMRR = 2,080.18 (¥=* 66.36dB)

(b) 2HsSH71E Tt 2AHERA LY, A3 5Ado] o]4% o= matchedy]
, F-3le] CMRR #& ztet)
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7.19 (a) -}-%EE O]% :Adm, = _gm RD

—(Ag, )R
(b) BERC 0|5 : 4 = I/ 2D

1+g,, 2Rs)

7.20 (a) Ay, = —g,Rp= —0.165x50 = —8.25 V/ 1
—(Ag,, )Ry —0.01%0.165 % 50
Aem = 1+g, 2Rs)  1+0.165x2x60 — 0.003966
A, 8.25
= = = = = 66.
CMRR ‘ a1 0003966 2,080.18 ( 66.36dB)

A ~¥, Ad)e] EAlo] o]AH o & matchedd

7.21 Ve — 8.925 V Vou — 8.925

7.22 (@) I, = Iy = 0.577mA

td
Iy

(b) =& |5 A4, =312V/V

() &= |5

—0.043V/V

4
-
I

(d) CMRR = 72.56 ((=+ 37.21dB)

723 (@) AFERE=o5 4, =111.75V/V

b) =8AE: R, =250k

7.24 I,=0.183mA
Vpsa,sat = 0.6 V
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7.25 R,=4GR
[18] 7-28(a)] 3= =943} : R =31.75M0
wEbA [ 7-50]19 AARY =27 (27 7-28@) ]9 HAFY = v

o 126M) & EHAFS etk
7.26 (a) QDO HStol5 1 A4, =0976V/V
(b) CE TF(Q2)9] Agels @ 4, = —1823V/V

v

() AA &7 o]5 1 A, = —177.92V/V

7.27 (a) QD HStol5 + 4, = —136.65V/V
(b) THHQ2] Adel5 : 4,=0.994V/V
() AA FFHo] Hstol5 + 4, = —135.83 V/V
7.28 AA FF7)e] Hol5 1 4, = —5.09V/V

7.29 (a) SAA A7, AYS I = 10pAT

Iy = 10pA
Vepr = 41V
VCE? =48V

(b) Agel5 1 4, = —685V/V

7.30 (a) Iy =10 =0.5mA

VCEI =b5.7 I/, VOEZ =0.7 I/, VOE?) =57V
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(b)) g1 = 19.23mA/V
r.,=52k0
Gms = 82.69mA/V

Try = 1.21 kQ

(¢) A, = 96.15

A, = —96.15

(d) R, =10.4k$2

R0+T7r3
(e) BEY | Rp=105.1512
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3.1

8.2

IAGm)IdB

o [log]

4 -20 dB/dec
80 : —
- -40 dB/dec
604 b
40T ‘ i -20 dB/dec
a1+ | . -
10 107 10° 10* 10° 10™107 10¢

e T L L N—

¢(jo)

+ o [log]

ol 120 102 10° 104 105 108 107 10°
4 + } } + } }
45 — \
-45°/dec i
1354+ o P -
-1804 . .. _90 /dec _ +45%/dec

|[AGo)|das
80
60 T
“+20 dB/dec Pl S
40 -20 dB/dec
204 +40dB/dec
0 /i H i | | |
T T T T T T T ® [|Og]
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