AE LR R R T35
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1.2 (2)

i i=5u+u?—0.5u*(mA) U,= 3.5V, u= U, +0.8cosat(V)
_ 2 3_
1 =50, +U2~0.5U,7=83mA

I
(G =20 _83m_5 375,.¢

0 Us 3.5V

0, =5+2u—1.514

O

8=z =—0.375ms

u:UQ

¥ u:UQ+O.8COSwt(V) (AWAN i=5u+u2—0.5u3(mA) T EA:

[=4+1.6U,~0.192-1.2U ;2 =~5.292mA

I
G —L__ 322 _ cisms
ml U1 0.8
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1.3 (2)

i ¥ u=0.5c0827x1.5x10°t +2c0s2zx2x10°t(V)

wit =27x1.5x10°t, wyt =27 x2x10°¢

u=O.SCosw1t+ZCosw2t

i=5u+u’—0.5u" =5(0.5co8 1 +2cos w,t) +
(O.Scosw1t+2003w2t)2—O.5(O.500sw1t+2003w2t)3
THEAS ER > & 2.125ms
- w1:0.953 1mA;w2:608 1 25mA;2w1:O. 125mA;2W2:2mA;

W J_rw2 :1mA;3W1 :—0.01 5625mA;3w2 —1mA;

2w1iw2:—O.O9375mA;w1iw2:—0.75mA.
3
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1.4 (2)

-0.5 ]
C, =201+0.25u) ™ (pF),u € (1,3)
C=C,+20=201+(1+0.25u)"" |
L=10uh

1 1
f p— p—
VEC [10x10° <201 1+(1+025)** x10°™

o u=lf=817xI0°HZ,
u=3, f =8.49x10° HZ.

HZ
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2.1

(1) EHRIE:

fire 5

(2) FRASHS:

= pI 2>l :(1"',8)]32

8= o :0.98:49
l-a 0.02

2(l ., +21,,))+U,. +051,, =6
[.=1.,=2.05mA4

UBE _UCEO
Use _Ycro
Iy =1e o= Es€ o
1
Ucwo =—U, ln]—K =-T778.85mV

ES
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2.1

(3) H =21 220
UI"
Upe
Ly =1gge ™ 1y(x) =1,
BRE: 1,(20)=0.08978x &
15 I
Ui Uye =U, [In—2=~1In ,(20)] =321.52mv
ES

U, =-U,, =-322mv
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U. |
(1) == =107 T
Q, =wRC =50

OdEo 2[1()6) A= 2[1(x)
= 5. — 2 =(0.18972
" U. xI, (x) AR x1, (x) .

rh: G, =7.3ms
u,(t)=10+G, U.R, coswt =10+4.74cos10't ¥
THD =D(x)/Q, =1.27%
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2.2

1
(2) 1 o=———=3x107 [T = W
LN /e 2
Q, =wRC =50

_aly 21, (x) _ ady, 21, (x)
"mU, xl(x) U I (x)
FiTLL:
u,(t)=10+G,,UR, coswt =10+3.12¢cos3x10'¢ ¥
n 3n

2 ~—
n -1 _» n -9

3 1 0
THD, = — 4.29%
o Z{ n—9} °
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2.3

FEL BH 20 s 2 L P
o = Rys Ve =3V Ry = Ry, || Ry, =33.33KQ
RBI +RBZ
U,=Upg _UBEQ =23y X, = ﬁ =88.5
U
U, r
o™ R+ ~1om ¢ =0 40 3ms
1+ " U/l
X = g,- =15 BRLAF: 1,(15)=0.1039¢" )2;1—(;6) s = 0.12881
r 0
G, (x) = g,,[1+ 0 1y(0), 20,00 _ 5 94
X, xly(x) Uj 2
(Tg)
u,(t)=G, (x)Ru, =2.32coswyt(v) P= . 2.69mW

t~
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2.4

ESET, x =10 POV HE R YR AT i A A
[, =10V /5kQ =2mA R =5k0O

ooy Y U, =U, =5702mV
{ o =Tx =55 e {
I.,=1 exp(liff )1, (x) [.,=1.886mA
U 21 I, 21
G, (x)=g,," () _ g 20,00 13.487 ms

xl,(x) u xl,(x)

u,(t)=-9v+G,  (x)-R, -u. cosw,t

=-9+5.26coswt  V
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2.5

TE IR B 22 79 JIUK L

U B 100
=—=2 [, =2mA o= =
) U : 144 101
e N = GG,
it ImRLCIE PRI C= - =20PF
1 . 1 2
w,=——==10"rad /s O,=qRC=10
VLC
i, (£) = Voo —al ya,(2)R, cos10°t = 10— 4.02 cos 10°1(v)
60
u (t)= —4.02¢cos10°¢) = —2.68cos10%¢(v
o (1) 60+30( ) (v)
1

THD = Q—D(x) =0.25%

T
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2.7

% U, <0.5V8}, VD, VDb

U,=0
Y 2V <U,<0.5VFf, VDSi# VD #k
U0=g l.—l:2cosa)t—l u,lv
3 3 3 3
= U, 22V, VD, VD,‘31# :
1
U0=—Ul.=§cosa)t !
U,V 2 2 .
G54 a5 o o.sUi1/ V1.s 2 25 5 35 4 e -0.5a)t/o 0.5 1
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2.8

e 2.8 WIRMOSFETHE RN

. /Bn (uGS o 2)2 Ugs 22V
L~ =
"o Ueg <2V

A B, =0.8mA/V? o RTFINEH T FEBIED P F:Gmi:

(1) Ugs =U,+U, cosmt =3+cosawt(V),

(2) ugg=U,+U, cosat =3+2cosat(V).

13
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) wu o =3+cosawt(V)=2(V)
IR MOSE TAEE e~ i1
i, =0.8(3+coswt —2)’
=1.2+1.6coswt+0.4cos2wt
[,, =1.6mA

I, 1.6m4
i G, =200 LMy s
U,

]

14
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* (2) Usg =3+2coswt (V), uGSmm: IV <2y
I MOSE TAEE F B ARG
Uu -U 2—
¢ =cos ——2 =cos! 273 _ 120°
. 2
1, =t 201 ’
T [ (I—cosg)
P
4 .
= 2'82” 2°(1-c0s120°)
="7.2mA
I, =1,0,(120") =3.457mA
I, 3457

= =1.728mS

ml
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2.10

o 2108 AW R I8N B TOR S W EB2.8 s . 32K
NEMZEON: Ipss=6mA, Ur=-4V. XFHIJRMkEE T
H R @, =10"rad /s, % BW =5%10°rad /s » &5
FIRA M IME 7 = N1.8mA. K

o (1)IE]ieg Hs B B % S B R E THD:

o Q)RPNERIFI D FEN RIS .

16
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@y

¢ 73: l..=1.8mA = =20
: ?;F) R
U, =-U,+U, cos wt
U,-U 44— (-
€0=COS_1 r © _ cos™! 4-(=U))
I U,
4
— -1
cos  ( Ul)
Ly = Ipss = 6mA U =I,R=112V
H1,, =1,a,(p)=1.8mA U, =2.981V
38 ay(9) =03 = p=110° |
= — 0
I = 1,0,(9) = 2.799mA THD =—D(¢) =1.4%

Qr
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— 1 2r .
P = gy u, i,dot

© (2

= LJ‘M (I5-11.2cosw,t)(1.8+2.8cos w,t)dwt
27 70
=11.32mW

HHu, =15-11.2cosw,t
Uo 11.2
Ui 2981

=3.76

18
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2.12

o 2. 12FWKE2. 100 /R BBEE T, 353N Ipss=10mA,
Ur=-4V; Cc=0.1pF,Rc=1MQ; [8]%F1 .08 Mo,
Q=205 I NE 5 u, =U, cos2afit(V),u, =U, cos2xaf,t (V)
THE LU AP O T B S H R R A =

(1)U, =2V, f, =1.465MHz,U, =0.2V, f, =1MHz, f, = 465kHz ,

@)U, :§V,f1 —10MHz,U, = 0.3V, f, = 250kHz, f, = f, .
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—442

fiit:(1) Ugs =—U +U cosayt @ =cos” =180
=—-2+2coswyt
u
iy =1, (1--95)
D DSS( UP )
o= o, _ 21 (uGS -
6uGS UGs =—2+2cos2nft Up Up UGS =—2+2cos27ft

_ 5(’“%“) U, <u, <0
0 u., <U,
g,=5mS, g, =g,a,(p)=2.5mS
1

Ly = &U,=025mA

u,=20—-1,.Rcos[27(f, - f,)t]
=20-0.625cos 2 x 46% X 103t (V)liversity of cScience and Technology of China




6
. (2) B = Jo =10>2<;0 = 500kH:z

T

uo@é"\ﬂ>ﬂ+ﬁ>ﬂ_ﬁ

Ug =——+—-coswt
_4_|_§
@ =cos” 3120
8
3

1, =1,0(p)=10xa,(120") =4.801mA

_ Oip 50458y U, <ugg <0
g - a ugs=—U,+U,cosajt ~— 4
Has 0 Ugs <Up
g, = g,a,(p)=5xa,(120") = 2.6815mS

1
L = U, =0.40225m4
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BW =500KHz =2,

B, — for f+ SURTEBAR L, FORE 00 B

Nk

ﬁm%wm%ﬁ%ﬁ%%ﬂ—%
ﬁ

1 1
u,=20—[1, Rcosot +—=1,.Rcos((w, + @, )t — %) +—=1,.Rcos((w, —w, )t + %)]

V2 V2

:20—12[1+O.11847cos(27r><250><103f—%)](30527”107t )
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2.14

e 2.147E EE2. 12(a)FﬁT g, G AR R,
VD RNFEEUE R, His=2exp(-30)mA, ui(t)NE(b)FT
AN E BRI

o (1)1 HE A YRR I 3R M IR I R PE

o (2)3RFN HLEA HEL S -520m VIS FEER 8 B A 0 R TR &R
HE- %

‘—*| £l s { |
3 { e 271
- 27us
Q' K AR
2mA
260mV

& E2. 12

23
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(O A

i =2-i,
ME A LA CHIIIE FLILNO,
W ie=2-i,=0  (*)
U, Uq—U,
KA iy=le” =Ie

24

Y 1 ¢3 = 1 e30
eV =—|e Urdt+—j 1dt
307 3073
U,
e 9
10 10
1 U
zEe Ur (,[JCIZ&\[\UZ.=—26OI’HV)
. Ye 1 _Ui 1 Uc-U;
e i —JeV eVt U
ey =Ige™ Joe =1
Bi RN, F
UC:Urln§+Ui:84O—26O
]S
=580mV
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Jir LA

U, =U; —Uc 260mv | | 271 :
=u, —U, L, -580mV
=u, —580(mV") O

YU, = O, u, =-580mV 840mV

MU, =-260mVif,u, =—840mV

25
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Q)+ -

T dU . _ e v
i =T.e eV =2md dUu, -
'p = 1s€ " e’ +9
w_1p o dU
e =] e dt+—j ldt 5__W‘ ooy =1
A
1o, 2 (U MU ZFETT A R)
10 10
UC RA

WA U.=-U [ln—0+ln(e +9)]

26
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2.16

« 2. 167EUNEIE2. 14 R FLEEH, C=100pF, r=50Q, 3FFZk
VERLFHAF N i =3u, +2u (md) THE AN 5 N E

E2.14(2)FTRI, F AT FEMI T2

| 2V

’C) : [] . ‘j} 10 12 - \

i (a)

.}{]u'\

Al E2. 14
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. A Frbh 202 +23U,.+1.6=0
8% U.=-0.07V

u,= UC +ui 1 ¢20 2
Z/l()
B, MARACIMAERR0  Beogl
Bl =i +i =0 I 2 (1, —0.07)’
r 0 = ! . _
- 20 I 0.05 Famar
ﬁlﬁ ir+i0 :_0+3u0+2u02 + 1 Ilz[(uz_007)2]dt
r 200" 0.05 et
=23u, +2u’ =16.1mW

= 2U2 +23U, +(8U,. +23)u +2u’
=2U” +23U,. +1.6
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2.18

o 2.18RUNKEE2.16 7~ LB AE A [F) i AFIAS [F] S 3026 F B
5] % B #0Qr M H R R ue R 1A 7.

(1) i,(t) = 4cos10’ t(mA) , T E W E (a)Fr7x, VD AFREUE#

Jaran
MW
I L
——
=, =~
é ri,’, b;« NR | u, AmA 6%9 V VD
L J -
' \,
B --"ll~ {a}
A EZ 16
29
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RN BTN -
[,=1,-GU,=4-0.5U, (1)
FERAR LN BT RN

21, (x) 21, (x)

J =] = 2mA x 2
ol 00 [O(X) ]O(X) ( )
U
x=—2 3
U 3)
P BSL T =AN TR
" L) ) 01250 =1-0.00325x
Iy(x)
30
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ESp]
vy =128, 29 _ 095736, U =0312V, 1-0.00325x = 0.961

I,(x)
Mx =131, jl Ex; =0.96072, U, =0.338V, 1-0.00325x=0.95775
0 X

B JE R f3x =12.57, U, =0.3286V, fRAQ):AAH: I, =3.84mA
e u (1) =0.3286c0s107£(V)

31
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I, 3.84md

U 03268V

o

aoC G
Or = G+G,, =< G+G,
G
G+ Gy
0.5

0.5+11.75
=16.33

=11.75mS

NS

=400 x

=400 x

32
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2.18

R=2kQ, L=05uH, C=0.02uF

w=L=107md/s 0, = wCR =400

JLC
(1) VD AFEHE: — % i (t)=4cos10't
B0 s u,(1)=U, cosor
ROVDER A E b =1, =2md
X

1
I O
RGBT L, =1 -2

—0.3268V 6
{GNS L =11.74ms QT_QOG+GNS_ '
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2.18

(2)

i(t)=4cos10’t  HIEHIEV, =3V
B Q, 2 u,(t)=U,, cos wt

3
st FEA = arccosU—

ol
SR 1 :lrﬁ 3mA-cos 0d0 = /l—izmA
T T U

BN BT 1, =1, - Rl
Up =373V G =1,/U, =0304ms
[,=1.135mA
G
u,(t)=3.73coswt V 0, =0, =249

G+ Gy,
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2.18

(3 i(t)FEA ¢=n/4 QL% u,(t)=U,, cosawt
W LR () L B
I, :lj¢i 2mA-cos0do =isin @, =0.903mA
v T

Fi e e i i @ =arccos

ol

IP = ( T 101 =, (¢)1P
S - U
TR M B TR I,

R
=5 U,=1152V =29.77°

¢
[,=0327mA Gy, =1,/U, =0.284ms
G

u,(t)=1.152cosat V Or =0, G+G, =256
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3.1

3. 140 B Fhros i H 2R Dh 22 80K 5 FL i
, A AT EGSTFE, HaE
UCES=O’ ICEO=O’ E%ﬂ‘*&%BﬂREL

iR IR T LR AN TR, ORARE oy ¥
MNE 5 757U - oaf] T (
~

(D FHAEEBTONE =4, .,
HORBSCIURAEILAL . SRR A i%

ISP IR HOR A«

; <nc; - I 5180
(2) AR AR, R 2= (s
TESE, PEKA R R -

. SRR 2K 2L A HE Dh %P RN

B ) R AR, S

] = 30uF

IRV R R16Q, KL Y
AR H s K g HH DR P o AN s

36
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3.1

e (DV, =V, =12V
R,'=n’R, =128Q

Vee

Loy =

=93.75mA

L

Wons _ 565 smp

Omax _2 R 2

P
Omax _ 50%
VCCICQ

e =

37

(2) 1oy =93.75mA R, =8Q

1

Py s = §1§QRL =35.16mV

O max

e =—0mx 3 125%

VCC]CQ
(3) R,'=n’R, =256Q)
1V
Omax — 7 RL'
P

77C — ~“Omax __ 25%
VCC]CQ

=281.25mV
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3.3

B s 9 BANS PRI B, AR IR SRR TG L T, TEK
IR N 1, =0.454, 3K:
(1) MEGRFHITh

(2) HIRFRAE R TP ABOK R R 11 &

w1, =0454
P, :%I,fRL =3.54W N |
wEICF Ry L ss [ ) (e
T J. |
P.=lclcco-tey _sow g =%=7o.7%

38 _ D ]
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3.4

WK BT, B ANES A% K HATERE RS 24

(1) Ui B B A & i 8 A e RE A A

(2) BRI EWIAEREUes=0.3V, R =8, R7ABHANKEDRK

fRNTA. VTR E A 2.3 HEd LR " o
VT3HESN 2% VI
VT4. VTS M EE R B = s
N TARE s R AR B D AT R
R1 R2 it &
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3.5

15V

3.5 W R AT S N GE IR 2R )
HANFR QAR )
R,=R,=2kQ, R,=100Q, i
A di 7R E B=60,
UBE(npn)=UEB(pnp)=96V’ L A "
THHEEREE. (s VT'IJF]l T
. VT2, VT3, VT4 54U () 1" il
WK ERRE RS . Rt Au=u) - VT, e

o 'E2 %T.;
]

-15V
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3.5

fifh: HT OFBORES, MVTL, VT2in458, 15V
VT3, VT4 FiE.

NG IR, VI3TiE, X

A TRERERCE
(L+ By, + i /(1+ B)+ Ui 20'6 ~0
! . .
i =2i, )
U i | |
lo :iE3 — L _() Ri l,n
RL
S AT LA
A =1 =459 38
li -15V
41
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3.9

IR ZRIBOR SR TAEEIR SV, 2V =30V, -Eg=U;=0.6V,
£=0.96, InANELRZEG, =0.4S. R -, P, Ry, PHIME
U,+E

" COSQ = 5 =-0..0p=90°
P U, P

Uo=6Vee

g U, =G U, (1-¢)=0484

[,=g U, (1-cosp)=g U, =0.484

42

niversity of cScience and Technology of China



3.9

Iy =10,(9) I, =1.,0(9)
1
— .U
B) 2 e _ a1(¢)g :754%

]7 = = =
) Boe  deVee  204(@)
1 1
Fy = EICIUC = EICPal (P)sVee =3.456W
1
_UC2
R, =2 —120Q
£

P.=P,.—P =1.U..—P =1.128W

43
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3.10

3.10 — BRI TIORE TAEAER EBRE . HOFV =12V, R=110Q
, Po=500mW, n,=68.5%. N | i#—LREMF, E4FF Ve Ry
, PoMNRTRHIHE T, # R HIE AR 21600, FHAEBOREEA TAE
FEMFNIX

(1) X, nJE#EZ K?

(2) WA RO, A BEA O A% Y R IR IE A Jsk /) 311600 2

ﬁﬁ: (1) _1051((0) UC ZE
c \Y R, P NA2 U . I P42
77 2 a0(¢) VCC cc D7 OTE /fﬂ: c CTE
p =LY _soomw U =10497

'

RT
105( )
n. Ea( ) < =78.4%
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3.10

(2) E,+V, ‘ o
( = arccos 0 E 3 K 58U, i/ 2
b

RN, W T, =g U, (1-cose)
I.=1,0,(p) Wb, S5EETE

e

K I - UpE L \ Wi HCE
S T ) S W
T
<o
w!
(a) RIERFHE
45

niversity of cScience and Technology of China



3.11

3.11 ERMBHABERTAEERARSE,H ¢=70" P, =3W,pc=60%. FERAAHMBLERE

i, BB P, W@/, M ?}’[_tfﬂi%&j]ﬂ ]| 68 % sfﬂ. Ve JUe | Upgmax iﬂ {R T‘TK%‘& . 1A (] K A% THEEA ARET? P,
MeEBNZR? FohEBZEANIREA . [Ans. :¢=26.9°,P,=1.3375W])

e HORBBIRAR TAEE I SRS

A BB IER TAE, @RE BN, WRMKEER A, LUy 2 H
B, HONHOR B R AR 3

B UBHEM, IR, MAGERAE, KA.

L}

o : Fee K HUCE
- = (1) - L - -
| i) i “-\‘ |
'________:_..._ :T‘q
= S
- o
wr i
(b)y s FFAR &P TE
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3.11

FHTBOR B3 R 3 2, ( ¢.) 2, ( ¢.) 2, ( ¢.)

, _lalp) U, g aoggo') a(0)  ale) 68%

2a,(@)Vee  p alp) T a(70°) 17258 60%

a?) _ 1 9550 p'=26.89°

ao(¢')
1 1
ik P =l = EUclcpal(co)

P ale) «(26.89°) 0.1940
P alp)  o70°) 04356

o

P'=13375W
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3.11

2
Pl A5 A 0 P =—=2¢ Wb, HREEK
T
F{-» Ie {(.
: 'll L, (W ee K Hee
d = ) i Lol
R £ | “3A
P
— Uy —]

(b) Wi AR & BT
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3.12

(1) BOR A TARER RS

(2) HiFE%n: o Y N
J,| ,.J'Ifr \ UEAY
A
UC:34_14:10V —‘ - 7 - :;4'-'”&[“
4—-14
VCC=14+3 =24V Gcr:%:()J@g
2 5V
—gmg =—0.1..g U, =0.1U, =1V
1., =084 ..cosp= ~02 @=7846
" g, U
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3.13

(B FR T A AR PR B R B 3 ZeMNK TS, R S5 3 R
TH SR DI et T AN HgR o (mA)

file: HER :sg /M\ ==
U, =Vee=08=12-08=112F 2w} \\
100 | K
cosp =1 A _q _% 05 /Ollgv \N\\ : I"l‘(*<€—‘_’ ucg (V)
g U, 0.8 L
0 \\ I
(0 — 60 _______ \_sll A[12V, - 400mA]

[, =1.,0(p)=0.15644

1 1 o(p)
=— =875.84mW =~ 83.7%
P, ; I..U =875.84m = S o)
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3.14

el
||
1
CE
Vee | ﬁ? 4 - -
] | I" 3 s fa J 14 M
Y 3 :
2 b
o | | __;l Lh%
[ o | b3 |
e 2 [ 77 ]
"E TI 1 fi;) i [ .
ui i L “ e
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3.16 CHIGNA E3. 12 Browny T ZUDCHS W25 b, 4 di B 9 Ry LR B8k (B4 R

(D B Qu=Xu/R., Hii L QL =R /Ry — |, i HE S BB 4 4
(2) HHE RL=1000,Q. =4, f=50MHz, Ry =2500, 8% C, .C, .1, #1f.

I fH m——\ . .
|’. - il G q] ?
Ry [Xep [Xer DX,
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XLI XCI XC2
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4.6(2)

CC, _ CC,
C+C, C,+C,
F'=2F 8.

Q} —2% _ 0464 2)
¢, G,

H(1)(2)2 15 -

C, = 606 pF

C, =1307 pF

C=

=414pF (1)
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(4) Haeim—, R s e R B I AE A
(6) 2imll s b & 2, MR IRL A GARE, 181

Vit 22 5 W) EEL B
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7 Uge<Upgeo
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et 8s = nzGL +n12GC +
2
_ L ' n (G +gzn)
mg ’Min JC) D gz N Eu() | B
I u |
Cc2 f _|_ u, :’”ﬁg'uin/gZ
o RBEBF= S =n, u =uF =ngu,m /g

C,+C,
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T=—L="008 51 SRR, <3770
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4.10

4.10 [ E4.10 frmf9 B, 455 - iR «=0.98,Ve=6V,Ce,Cs,Cc ¥ 0. 01pF, Hip s BTl
% :C=510pF,R, =1kQ, Ry = 8. 1kQ, Rp; = 5kQ, R: = 1kQ, L, =100pH, L, = 20pH, H & Q, {E# ¥ 100,

=2k,
(1) KEFERRIEE R, [Ans. .g.>11.05mA)
(2) S5 8 Ry b IE 7% I 19 9904 1 0 [Ans. :Ux, =1.602V, f,.. = 643. 35k Hz]
. . »
Vee
Ly
“ Re ” Re |C ” R
Ry
Lo
_L < < <
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L,
L
gs :GC+GL+n2(GE+gm/a)

n = L:L1+L2

g, AF =8n >
Ge gn/a gz
. _ ¥ X g =g . =11.044ms
L FH 73 6. 2K
ol a\V,, —U
Emo = —— ( : BEQ) =56.457ms
v o U [RE i (1 N a)RB] HHP13TE
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4.10

R

R SYEINE

Fose = : = 643.35kHz

27 (L, + L,)C

Gml(x) = gmmin

Gml(x) _ Swmn _ 11.044ms _0.1965

o Emo 56.457ms
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4.12 & E4.12 BrR @) Siller BEHF, BAE a=0. 97, Vee =12V, L=0. 8uH; Ry = 39kQ, Rp, =

3.6k ,Rc=1. 5k, R =1k, C, = 100pF,C, =200pF,C, =6, 8pF,C, =2. 2pF.

(1) R4 Hi i = 0 4 2 0@ i #1 THD, [Ans. : fo..=61. 5MHz,U

(2) AR RN 500 SR 5 i ey JE B9 IR A8 fb ik AUL /U, .
. -

(A

«=17.44V, THD=0.2%]

[Ans. .28.5%)

&n/

gmUeb GG G2:_ GE
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GszT: n, = G =0.333
¢ C, +C,
cCT
e e L3¢ TYU n= G __ 68 9255
C,+C, 6.8+60.67
n28mUep C,T 4
" _T_b [ - gz=n22[GC+n12(GE+gm/0()]
Uo = n2gmUeb/g2 A — UO — nzgm
Ueb gZ
U
F="t b _Ol7_4 043
u, G, 200
AF =1 g =g, .. =3.556ms
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P [ 43 1 74 G = Uso _ Vs ~Unso) ~10.66ms
U U, [RE + (1 — a)RB]

r

Gon¥) _ Bumn _ 3-556ms _ 33, _ggs
g0 Lo 10.66ms
i e U =2 _767v
1
TEPRAZ . fOSC = =61.5MHz
27z\/L(C123 + C4)
0 = Lo (Cs +C) 375 gup - L p(x)=0.2%

gZ Qo
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4.13

4,13 —ERESHABIRGHWE E4.13 R O o =6X10°rad/s;C, =9C, ,L, = M=24uH, L,
=120pH, L, C; [E B4 7R F 6 X 10°rad/s, &5 S a6 SRS A,
(D) REABKBHRBERE [k B9K0,
(2) F R, . EFEEEZHHABEREN 104mV, o6V
(3) #£(2) M908 b, 3R 4%ttt oty JE OB HE U, B THD, j] LT
| 4kO

Ly —
B (1) U,=-23V I,=2mA
2) U, =104mV =U,,

i

=

S

X = Ui 4 e |
U,

Uz, _ /¢, _ G, -10 T ‘jskgz [Jske2
u. 1/c, C, il T T
U,, =1.04V 9 L
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4.13

I, =1o(x)=1.118mA R, =—82 =465k

THD = éD(x) =0.98%
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4.14(225 s3=5™)

c2

G, +n2gmd/,6

Enathi 1O | !B &mathi 1O i -C,

}

. n
n=— ET&%/TL_F@ZI gmd ngdmin
> 553

& a1 (X) _y Emdmin _ 1.204ms —0.1278 x=19871

& mao &m0 9.423ms
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4.14(2 52 THl)

fo— L _7958MHz=3f

274/ L,C, e

LCIE IR [o] 2 4 AR 715 5 B =K
Wi EIEN: v =aa,(x)R, =0.203 v
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4.15 4@ Ed. 15() R B BEER G, & 8. L=10pH,C=1nF,R=2k0. HH THMHMHFHFRT .3

AL N REE AR Dy R

(1) LR PE R BH AN E E4. 15(Y TR .
(2) FERMBEHEFEEN i=—6ut2u’ +o,

[Ans. . —2.116mW]
[Ans. :—1.833mW]

-— b 1o (MA)

g |0 L4 C T ] | | :

(@)

95 niversity of cScience and Technology of China




4.15

fiE: (D u,=U_ coswt

LA At 0 = f(u,)

2 7 B 1
1, =;j0 (U, cos@)-cosbdd @ = arccos 7
1, =—lsing0+ Voo —lUO
T T 2
G, - L 1- 12 + : arccosi—l
,\ U, =« U 2
1

nl

= 37~ 26 A G =-G= - =—0.5ms
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A U =2.9093)

P =%U2G =-2.116mW

o nl

(2« [F (1) #

G, =-6 +%U02 =—0.5ms
U,=2.708V
P =-1.833mW
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A 2 e L PR 7 7 i= fl(u)
RIRE:  u,=U,+U,cosat K: G

77/2* io — f(uo): f(UQ T Uo COS C()f)
=] +1  ,coswt+1 ,cos2wt+---

I/
Gnl =2l
UO
g o
ﬁyjé_ g(t):a_u u=Uy+U, coswrt
=g, +g,coswt+g,cos2wt+---

G, =g"
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TR NAZIX R
g(t)=g,+g,coswt+g,cos2wt+--
L, = (go tg,cosmr+g, COSZa)H—.-.).(UQ +U, cosa)t)

HiR4.15 (1) -
SIn 2¢

g(t) = —2(§+singpcosa)t+

G -l __2(<0+sin2<oJ U, =2.924V
P =-2137TmW

cos2a)t+---j

nl U 72_2 4

99

niversity of cScience and Technology of China



4.16

416 — FEHE 5 BELAR % 4% Wl B4 16Ca) 7 7%, H: B DUBELES 4 A 1) EL 16Cb) BT %
Co=5pF, B &% ¥ E=3V,C, =0.01pF,C=25pF,[.=0. 36uH ,R=5kQ.

ER:MAEER

(1) m RS2 EE R R LI Ea i TVES .
(2) [ 46 3% 20 B L T3 AR 3 4008 R o] B T I RE

[Ans. :R, B 2. 3k0, R B 0. 64kQ H, f,.. =48, 43MHz,U=0, 396V] 1z,U=0.396V]

C I b (mA)
I
I / VU
pe— R tou 14 b —_—
= nl|l == c=—==r[] 1
02K+ — :
1 L 1 P 1‘1}
Of a2 o6 1 l
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— 1 L MR (D BRI
R, U

E-U,=R|—2+1,
— Ro|| LU, R,

- TARESRHIX
T - 02F<U,<06V W: U,=04V
SRR b N R, + R,
PRUE BT s 2 5 T AR A — N3 A Y >1.5
172

o B R+ Ry ) AR - R =231kQ

Ri&, R, = 0.638kQ
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M Q) REGME,
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_ =48.45MHz
U! | __UO fOSC 272.\/L(Cd + C)
T [Gs |JR L |C |
) P oA G,=-G= R =0.2ms
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5.3

5.3 [ ES5. 3FmRASHEA TR EERBIRRBHEE. B« HRBES v ()= Acos(,

(D EAATREYAFERERR, FEBTN ¢ WITKRBHF . H (e OMIBEEXRT A SR
___ZgRL{K‘_K—}

[!\nﬁ:uu— EERL+1 Hl]
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(2) ZVD,.VD, HSERENE . SARSH g 0 VD, VD, S EREANT . FERRH g Kk
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5.3

e (1)ESKIRRE IS S u, (w,t) HINTFFEt5 615 5
OHu, K IEFH

_ o
Up =U+uU, —U,

|l ®
VD,
VD, ° °

_ +
Up, = l/tl-l—l/tz +u0

L, = gup,
L, = gUpy tow -
u: = (i1 _iz)RL -4 2(“1 _MZ)RL

+ _ 2gRLul

° 2gR, +1

u
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5.3

@Zu, 7

. 2gR, u, P
u, =— VD) -
2gR, +1 ' é VD, % | -

Zi b - i’
u, =u K" +u K~ gjg)<§ -
2¢R, (K" - K~ .
U, = & L( )ul -
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5.3

(2) F(D)
. 2gRu, P
o T 2gR, +1 w % —
g L Qe
7L
. 2g,R u, i A [J
> 2g.R +1 :’g)<§ -
Z VD,
u, =u K" +u K~ _

g K" n g,K"
2¢ R, +1 2g,R, +1
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5.3

(3) FFRFEHNE Fu,
u2E¥}%: D’Jr :
Upy = Uy + U, —U, o [T
+ M
Up, =—U +U, +U, VD, ] w
— guDl : . . —
VD4
:guD4 + u
u, = (il _i4)RL =& 2(”1 _MZ)RL
2gR
U = St u =u K" = 28R,u, K"
2gR, +1 2gR, +1
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5.5 (¢)

5.5 1739 K H Pl o e i A ) R P ) SRR 5 BT AR
RN MR S A RGBS . H U, >>Us R >>1/g,

() fif: u NIFRIES

OZu 1B, VDIFiE, VD2# L L G Ph
VD,
_ + + e
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us o RL [] Ug
L = 8plp - VD> B

u: =i R, = gDRL(uL + U —u:) | “LCD 1
. R 1
uy = f;D;L (15 +u,)
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5.6

5.6 ¥ ES5.6 FR LB AL A Tnss=10mA,Up = —2V;R, =Ry =5k, R, =4kQ,C=0. 25,F,
Vee=Vee=5V; u (£)=1. 2c0s10% tcos10 t,u, () HE E5. 6 (b) i /m F K. R MAEE B RE K, XK wE
(1 2 3k 2 B B K /N CBUH AT B8 SO — UG T HE, S S R 5 R0 v, e R 22 1D

NoX

— RL] =

(a)
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5.6

filt: RN E T R HERL AU ek A% -
U, = ulK_(a)zt): 1.200s103tcos107t(§——cos107t + j

T

IR EREE R, a=1
Cu, +V, —0.7V  wK (ot)+4.3V

l =1 o
©F R, 5kQ)
$ Tt R, CI% LI o
1 . e Ry — Iq
W, =——= 10°rad / s TOR o | [ .
RLC - 2 C) R L
- Vee  Vee
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5.6
=2 1_ 1

10377 &= ; [, =12V x—x—=x
T 2 5kQ

u =—1I. -7 cosl0’t

T
=—[ \/_R COS(IO3t—ZJ 0.216008(103t—zj

U srin R, 141+10°
UabLow RL /ﬁ

1.2V 1
S5 R IN1+10°

1 1

2 2 5
1.2V><2><l><l RL/ﬁ

T 2 5
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6.6

6.6 [& EB. 3Ca) fr 7n B %0 R A T U8 W e B P R LAY B8 Tnss = 4mA L Up = — 4V, S K48 B=50,
R, =1kO,R; =3kO,R, =5000,L=1pH,C=10nF, W45 N s(t)=3cos10t+cos(2 X 10° (V) , Bk E
BRAFHAN 0. =10"rad/s I NE E6. 3() FF7 . R HE Rk,

R / * e (1)

[] RI,:: R w1

E

v 12V

(El) [h}
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6.6

. ZRONE T RS IR 4%
|

U :”1K_(a)cf)= (3cos105t+cos2x105t)-(§—;cos107t+---

50 u, +6V =07V 50 wK (wp)+53V

- =0, =

51 R, 51 3kQ)
RLCE 45 o 2% -

. »

— : N (
@, :L:107md/s | .

NLC s(t) C) - ()F “ab [] Ry
a:lBW:LIIOSI/’ad/S v 12V
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14 niversity of cScience and Technology of China



6.6

2) 50 1
X - Tt RS [, =3V —— | x—-
7T cos10°¢-cosl0't PEED 1 ( ﬂj 513

2) 50 1
T cos2x10°t-cos10't MEE [ =1V | —— |X—-
Cos2x107f-coslU' ¢ 2 AN ¥o0) ( 72) 513

RLCESIM%:  H(jw)= ‘2_

1+ @

94
cos2x10°¢-cos10’ ¢ MR 5 WAHFS

arctan(—2) = —63.4°
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Zia L B

u =12-1,, \/_cos(lost 45° )coslo7t

cos(2 x10°t — 63.4° )005107

C2\/_

u, =12 +[0.221cos(10°¢ — 45° )+ 0.0465 cos(2 x 10°1 - 63.4° )|cos 107«
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6. 10 WE s 0T #2200 B Eg o, WA e e B O TR B .
U 4 s RaA T A OB FLES P2 ZEDSBAS 55wy uy R
METPLAZANER? W47

II(.'(.'
e VTS VTGRSR I 7 53 TR # ”ﬁ (x
| | | B uz C C

s e Tles Tl T BT
NN \ . — VI, VB VI3 VI
VT1 VT2 ) ZE 5 TR 48 " 4;
I U u
| —i., =2 tanh—— =i . -tanh—
loy — ey 5 an 2 I-s-tan 2 .—’E‘“‘T* VTG’E'*
N> T

Re
= VT4 VTR 2 AN TR 28 T
-
. . I u . u ?
[y — Iy =2-%tanh—— = ., - tanh—— )
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i L AL

u,= [Vcc o RC (icn + ic3 )]_ [VCC o Rc (icz + ic4 )] = Rc (icz + ic4 o ic1 o ic3)

u, =—R(ins —ipg): tanh—L-

o -
2ur j— VT, i{?—ﬂlx V'l“af

2R
u =——=u, tanh —L-
R, 2u

r

u NG, w NIARIE S
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6.13

S

13 UEMTINE PR IEAC B R 4t,  w] PLSEBLH 2 Q max 717 w4535
P T 3 Q max (AN [A] () B 5 5

e mE xy =slt)eosar  x,p, =s5,(¢)sinor

XV =Xy, =8, (t)cos Wt — S, (t)sin wt

- g BY > ¥,
- - 3 1l
e L 3, R
> Vi g N
=< Cos a¥ - cos wf
Y
BAl BAl
Q o]
90 90
"'2. , !_’. Xy lig2
5 (1) b oy —— &l —
> =1 1,
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TERRTT

XV, =X, Y, =8, (t)cos Wt — S, (t)sin wt

X,p, = 5,(¢)cos® ot — s, (¢ )sin @t cos ot = %Sl ()+ %[51 (¢)cos 2t — s,(¢)sin 2ot |

x,v, = s,(¢)sin ot cos wr — s, (t)sin’® wr = lS2 (r)+ %[S1 (¢)sin 2ar + s,(f)cos 2t |

o IR E R AR u ocsl(t) uozocsz(t) 5HIE !

. =1 g B u
1) BN XV, > Gd —
>t V) o Vs
= COs o¥ - cos wf
Y
2 BAl BH
Q o]
90 90
L—D—- _'[-2 N !_). -1.4 o>
$(1) r-‘z-‘z Wy — &l —
=12 3= V,
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6.14

6.14 F[E E6. 10 Fi R HAEBERS. A F R =R, =1k, R, =50k, R, =500k, C, =200pk, i&
FA K BETF RS 36 A=2000,u () =(1+0. 5cos10' ) cos10%z (V),
(1R 4 EiER, [Ans. :u,=—3. 18[1+0. 354cos(10' t—=/4) J(V)]

(2)F A g 1000, VD, [ VD, 2 al Sl He 0. 4V U IE o) Sl g B 2000 942kt — B Rk E K

[Ans. ;u, = —3.16[1+40. 356c0s(10"t—x/4) (V)]

s Co
Ry ko
u R N4
i~ \ VD2 |, R, - .
N | A %o A ?
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fi: ukbTIEFAE, VD1SE, VD2#EL, u=0

ukb FHCER, VD255, VDIEIE = ]
it H'f._l
—%"U— -R+JQ+RD SO B A '
1+A 1+ 4 SO e
1) Hrpx 38 —HE, U=0, Rp=0 LT —

. =ubK(a)Ct)—{u g+ )}K(a)ct):—%uiK(a)ct)

”o = —uiK‘(a)Cz): —(1 + 0.5005104t)0051081 : (% —20051081 + )
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5B 2 RoCoZH ik IE JE U 2%

. R = Y
Z(]a)) — — Ry Ro\!
1+ joR C, oy =
up I b i
N 1 4 EIE? ! Ef? ICEAPEC NI py PN BT
E‘Z_ﬂ:i)ﬁ%: a)C — ﬁ — 10 I”Cld /S * iy N I

5B H
“o:_zué= R, 1+Oscos(lo4t—zj X(_gjx(_lj
RS R3 \/5 4 7T 2

—3.18{1 + 0.354cos(104r _ %ﬂ
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2) e HAE g R
—U. = U (R _I_Mj ; H'n_Hl
! 1+ A4 1+ A4 . ‘_\I;D. W o
—u, = 0.0004V +i-1.00124Q *—'}:D [ b —PU 1.
u, =u,K (o) == -

—u, —0.0004V B
—[”i + 1 001240 (Rl "‘Rz)}K (a)ct)

I, R % . u, =—-0.9976-u, - K (w.t)—0.000799K (w.1)
=—-0.9976x3.18- {1 +0.354 cos(lo“t — %ﬂ —0.000799 x%

—3.17{1 + 0.354cos(104t _ %ﬂ
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6.16

6.16 & E6. 12 g, VD FHEAM M4 .C, —1000pF,Ce = 10pF, R, =5k .e=0.4,R, =2k, #

w; (1) =2(1+0. 8cos10° ) cos10%s (V) , o F  #% LA BT &5 7= 2k de Bl 2k B0 7 25 R 5 00, 5 i i i IR A9 Rk
A B S RE BN B o {8 AT 36 2 Bl 2k 507

[Ans. 2B, BAKLIT. M/ a 3 a=0.2387 0,1, =0. 24cos(10°t—24.5%) (V)]

\ VL (1-o)Re Cc
fidt: TR ] 2 D) —

|
P = | -
VD
T = [CZRO //Rl + (1 — CZ)RO ]CO = kROCO u (1) C, p— R, 1o(1)
TR ES B e . -

k=|aRr, /IR +(1—a)R |/R, __2% g

Sa+2
M a=0. 45, k=0.8
k — m\/l +(Q,_7f =0.8-0.8Y1+0.16=0.8—0.862<0
SRR
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6.16

MG R TR k—my1+(Q, 7] 20

B3 TR T L
2 . (17 ok (l?
k—0.81+(0.5k) >0 —bt [a——
u; (1) T R, uo(t)
_ 2% _gso087287 '
5 + 2
9‘%3:065/‘]73$§
5a* —0.63565a —0.25426 <0

0<a<0.2978
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6.16

20=0.29781f, MRS R =aR, //R +(1-a)R, = 4.3645kQ
R R

Z\jw)= 0 ' — 0
(jo) 1+ joR C, 1+
LA (R ~ ( }:c}x‘)!eu (ﬁ“
1 - VD | -
C()C - = 2.25 X 105 ]/'ad/s ui (1) (,,0:: R 2o(f)
" w 1 ) .
@ = —arctan— = —arctan—— =-24
D¢ 2.25

iﬁﬁl&HE@‘E: uOZZXO.g.S(t).Z.,aRO/‘/RI

o

1 aR, /IR,
Ji+2257 R,
u, = 0.286c0s(10°7 - 24°)
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7.10 W uy, :6(1+003106t)0038><107t V), RTFPMIEO T Z5R
A ) e R 3R A 2K lov

(1) u,, =26c0s10°t (pv)

(2) u,, =2.6cos10°t (V)

e ot N “AER”
e #1OV =0TV _upy +9.3V

* 154Q + 5000 15.5kQ0
RLCIGE P 2%
1
W =——=2%x10"rad /s
° JLC

11
2 2R,C
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7.10

(1) u,, =26co0s10°¢ (mv) X = Yso =1
Ur 10v
I, =1Ka1(x)cos108t == ! E
R, —_— ¢ 4L
6 7 -
:al(x)6(1+0.800s10 tJoos8x1071+9.3V o
15.5kQ
u,=10+1.,-Z o

+08c0s(106t—7rﬂc0s2x107 —

6{1
u, =10+ial(x)RL 2 u %‘: kb 7]
2 15.5kC2 URF
_. sk, L o, (x)R, O _04s6r

2 15.5£Q

u, =10+ 0.456{1 +0.5657 cos(loét - %j cos2x107¢

129 niversity of cScience and Technology of China




7.10

(2) u,, =2.6cos10°t (v) Z X RIS FRIERE,  F T ORRF 14

10V

i, =1,k (10%)

6(1+0.8c05106t)c058><107t+9.3V 1 2 g — [] RIE |
| ———cosl0°¢+---
15.5k0 T

VT,

hd t

uo =1O—iC'Z ”LE}CD
6 1+0'8003(106t—ﬂ) cos2x107¢ e
i ) NG 4 15k Vs
u, :10—5 i RL

T ) 15.5kQ2 n;{ ‘:b 5@
Hoop :l(—in © 123 |
10V

2\ 7)) " 15.5K0

u, :10+1.232{1+0.5657cos 10%—% cos2x107¢
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7.14

7. 14 SRANER AL B VR AREL . T 1 AR 2 N BE

H @ W32 3% Tu o(0)
fii: AR CURIR A
\—i/luLoEl/‘JIEiié}% H

Up) =Upp TU; o — U,

Up,

ly=8Up, L) =8Up

AW

[—

HH R,

<
i~

+

ﬁ—: —

AV
|
\JJ)”

_ +

sv D

S+

u, = (il _i2)RL =8 2(“RF _MZ)RL

WK E, BETRE g >0
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7.14
MG, P AL,

1 2
u :uRFK+(a)L0t) :URFcosa)RFt-(§+;cosa)L0t+---)

o

ST A58 i — §1
1 2 1 R B N B +
Uy=—Up—=—U | i
wT SR T () wee {0 O < > Ruf] e
2 ~ E N_“g B
B TR P, 1:1 V'/S 1:1
) 2 —
L 1E2F 712 JH
- BTN : Py = —2F R, wr =R, Ry =0
2Iein,RF
2 2
p, =LY L.=22 _" _ 69348
2 2R, P, 2
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3.9

8.9 TEEIF N EH, BWVTL. VI2H) a=1,
(1) #5u, = 0.52(1+ 0.5c052.5x10*1)cos107¢ (v) , 3R Hi HL K 2% I H6 %k

(2) %ui = O.SCOS(IOH + Aw_[o COSIO4Z‘dZ')<v>  SRARF S ERE 1%, 5
R ) 50K T VFAEL -

9V

e (1) 2Rttt x = 2o 2220 o9 3
U. 26 lonF == []2kQ2 < 1uH
i :IKal(x)(1+O.SCos 2.5><104t)cos 107 ¢ |
uo(l)
RLCIEA M 25 - . A‘i{:] VT,
e = L 10" rad / s u‘m_() 6% 1
\/E 1 0.5mA
1 1 4
o=—BW=—=25x10"rad /s oy
2 2RC
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3.9

i.=1.a, (x)(l +0.5¢082.5% 104t)coslo7t
i tH HEL .

u,=9+i, -2

u,=9+I.a(x) R 1+£cos(2.5><104t—£j cos10’¢
V2 4

u, =9+ 0.634{1 + 0.354003(2.5 x10*t — %ﬂ cos10’¢
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(2): BEAT PG S IEIERLCMW S, AFIIRRIEFIFHITAE, F=24 %
AR RNE RN, TR

mmax B mmin < 1%

+m_..

max

m,_1F H TR LSRR LB

m, 1 PO i ORI R B P 3T A
R J4( wj
a
. _ < O
Z(jo)=——— o I 1%

_I_

1+
a
J1+(

Aw<0.505%x10%rad /s
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3.11

8. L L{BE s 1 LT (A 25 LA B o, A O
—1.5
C, =540(1+2u) " pF
HAESN: 135c0os10%t(m))

HADZHOLE o T A2 AR AR B R O ABRE . s KU e
WaHime. (557 5EBW ey

10V In} |
T)_l
0.21H 15pF

4Tk£l[ ¢, 60K
11
<

| S )

1t

40KkL)
— | SpF 75kQ —— Inl

EWESRA
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3.11

fi#: Cjff ELVL AR . ! !
151)? B
U, =10V x 604:040 =4V el 2 |
15pF| 4
22pF o
1 .

U -1.5
C,= cj0(1 + U—QJ =20pF
@

Cy =34.57pF f, = (27z LC; )1 = 60.56 MH:z
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Copen =951 pF i
C. 15pF
A=—7F—=0.678 ST
Cj 0 + Copen 0.2uH 15};— —
Cclose = 15p F 22pF 2OPF
- T | |
Q
B = K =0.571
CjQ + Cclose
U, 1
M = =0.03 D, =—My(4—B)=0.00241
- U, +U, 2

m, =Ao/Q,, =91.66 Af = f,D, =145.97kHz
BWp =2(m, +1)Q,,. /27 = 295.10kHz
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8. 16 WA Fros Nfa b AN AL A: , ol idi B 4K

o)=L exp{ ,B p— ﬂ}

(1) HHVDL, VD2 E i R IZRIA 3
(2) PR EENAT R EIRERTZAR
(3) Hw= w,+Aws(t) Ao <<a SR At F T Rk T

i _ ’ VD
Up, =-U, -V, =
. . . +
Up, =U, =V, u_'C> ar ol ST
uO
s T
Q)_C()O ul() VD> R, Co==
@ = arctan > ]
a <
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1 — @

u (t)= 232U sin(a arctan :

a

w=0+Aws(t) Aw<<a

u (1) = _ﬁu%a’s(t)
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U, =/2U~1-sin@
U, =2U~/1+sin@

> U
ot uo(t):UD2_UD1

:«/EU(«/1+sin¢9—x/1—sin¢9)

NS
= 4
N\
/
=
O
[
|
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