#EA
2024511 510H

University of Science and Technology of China




AEEFEIANE

S5 RBMMEXERZRAM D&

§52 M MMM A MM Wi EXAS
§5.3 £ [ B B K B Bt 0 AE B B — MR K K
§5.4 Y B 51 I 0 0K B UK B LR 73 A
§5.5 f [ I UK & B9 73 41 7 &

§5.6 11 [ 1t % UK H i 1 6E ) 5 W

§5.7 B Ju It UK H o ) & E

University of Science and Technology of China



$ 5.1 R e A A& I

144 R R #? A

WG KRl TRERRR.
R e

i\

S A H v g | g

PRAEBBHEN - BAULBEL - EH AR

ﬂ@ﬁﬁA@ﬁ\?mﬁA,mﬁ
LELERNTTT Y
T

\
2 1 & B 5l
PHMARBEDE AR
iR 93 PR

University of Science and Technology of China




/ IARBRRE LN K? BRHN?

WA NN jﬁﬁfﬂ__ﬁ
SIARB A HEWEH
R X? 2 #|N?

B2~

@ RRMBARKAN, NERANLERAEREENT R
WABRRRSE, R2HERN;
Oy, NERMAEHIBARAMND AR, R2

A
NIER W
University of Science and Technology of China ;a




3. BELINIA 45 F0 3SR 1%

WERER D HFENRRBENERRR, TRER D FEH

KOOI W R B
O+VCC
R (+12V)
25]155 ] 5kl N
=« — s S
_|_

o
+

TR
S Wy ife [IAERARE

U R, ] 300Q
e R}:i>;—: INER AR R

= Fa e i & LAERQ

BE

University of Science and Technology of China




4, J5EBIX t5x Fa ZR Jal IR 45t

BAYZEMARBHE-SERREBDHERREHRR,

BT SS VT EEET DN LY IN:ET:
R M R 5
TLEIN T LLLT I

R, A -

(7}
— + Ol A2 C
+ 0

BHRSIANNERH RN
>%, EATR BT SRR

it

University of Science and Technology of China




IR ANR S W PP ENZAR

1. R 5 AW R
QU ABENERNEEREBHERE TR, B

TLEIYC 128 T N
i Xi;__ J X,

ZATIIUR PEYY I I ©
FTINTEILEIIN. p
BHRERR, B g g —_

EITTE U DY RS ELETIN-F RS TREDN 1
NERE, B [g |

University of Science and Technology of China % s




2. SBERIR 15 A0 BRI 15

BEARKRBNERAATBAGHEETR, HBAR.
REE. #3BAEBDE N Lo

U =U +U, —#Kf# &%

[ =1 +1, -—HEARH




fzféu*fzﬁifg'@ T e AR
3 | LY X

6—_ " c_)—_f ’ B" E E ﬁ’?\ 1%- -I%l?

- ok L PAtAERE
NS 0 e I N A YT TT T
i ik TETTTY

F,, .
"’ Fy

(Rigi YRR W B 6 R
University of Science and Technology of China %




4, RisradF)ET

WE R

S FH

BESR
=l &

LR E” - ARE N ERA AN R H, &6
, BWER 5o

BRHG?

=

< 5
PRt P
S S
EE >
=] =]
e Ne

of Science and Technology of China




2. BLIRIR 15t Fa 3 SRR 157 869 F i

BFER” , DERREFRTERERERERER
BUTHERHERANTRGES I TR N EE

U

X. HRRBH

2okol

RZ
R, 5000

c & 180KQ { 3
ﬁ&%ﬁﬁﬁﬁ REEREH ooy |

—

University of Science and Technology of China




3.3, TR (SimAnte) ahsmr

BEREMEE" , DERABRBEHAERH NI

o BEREE: aEXBHEE, N

O T whREANREREEE. B

|
T
L__

WX mRE-X BRE-X X,

U =U -U 8l =1 -1

U =U; +U; 3G I =1+ 1,

University of Science and Technology of China

MR NTEE X 6,

X HEMEF!
- - SR

- -ERH




RuEgefllRETRHENNER,

University of Science and Technology of China



3. R BT R ETFHr &

R £

1 — —
T R LT + _#‘#
o1T—1-o- 4+
Ug

+

W — 4+ A ; R 4 A
L RBRR LIERAER
FEARRHEN, 5T RRR BK, 5IA
o TER %
I, = U/ Rmg

PEANERERHEN R RHARBH R RERE, S8 A
BERMERRERBTBAGHRLE, FWAEGED
2 I MO\ e B A B R

University of Science and Technology of China ;a




4. 8 Ik IR 151 F0 0 SR i5rah F) i

MeBlmENe, SRB|EB2Z N0, WHRERRK; SR
BRARGE, WHEAR

st 5N T H 5 R &

University of Science and Technology of China




X 5r89 FI) T

MUz 2% HH® T

EEIRSLR VLR

University of Science and Technology of China



5. SRERIR 15t Fa S+HBLIR 15T 69 F) BT

BIR S, BAR. REENRRAEBNEEN XS M,

HEE RS B D

BREM, RHKRN

2 sl
+ R, —- " Up A B
e —n = iy
[ —> A _
+ = o +E R, []RL
U R,
Iy =1 — I Up =U, —Ug
5T 3 KR SIAT BEKR &

University of Science and Technology of China




©)) 6.2 3L 5T A B B o IR AT Y AT

FRREBERIARS? BEGRRARRRE SR RERMA
ERRW? ERXRARGE, RASHE#H?

INTHESRARSR

K2 |~ T L ENBCAHRBE,
o] c TYIINLIYT:
c, : R RR &2
+ ¢

] f
e RC
€ uF 2?

N w 2HAB=RBHBRNMF

mBA, URBintns

/5 WEE? TRRRB

@RI_I

I T H 5 # KRR

A RUMNENHR?

BEHAB-RAMPRMNFHEA, HAERH AW A RE & —HH,

Wk A R AL SIATRENFRARR HH?

nd Technology of China ; s

University of Science a




() 6.5 3 R 2R LB B B AN A S

WA AU ch RN KRN RB SN, SRARER
HAARmKENDbe (e-b) WHIHHNEGs (s-g) WM H
NE, FSHRARRABRBAI:RKENERERE (HRER)
HHBNENBR (B®R) B

BMrpunheRRRBHAREY, RHABERATRES
mBENFERERA LT RER, MAERBALENRR;
LACR S NS R S EE LN LY LR E R
RBMGREEEARA

University of Science and Technology of China ; s




L IEIIEE A —HRIAN

— RRERAEENEATREER R
" RRBMAE R e E AT EL
= W E R 5EX R

M. BTRRALFMEEHR T H

University of Science and Technology of China



TR A5 AR K R Y B BRI 28 S5 AE E AR T

Y s el JK%

B A(s) >
A _ et
J A5 Y 48

F(s
R Y PN LN VY LER VEEY

Loy & X o(S) _ X,(8)
> B B T 08 38 0 AG) = T o0 = ()

BRARE |/
ABOK B

i
i
%

N— N

]
sy

>RRAR: F©)= 25D B8 1X,(9-X(9)-X, () Bx 1
— X( () =F($)X,(s) WRA%
P IARERR: Acs)= DS | X9 - ADX(S)  TRBX

University of Science and Technology of China Ea




— . TURA AN B0 8 AT S SRAR EI AR A

X X sk X > R B
% Rz | T(S)_ Xd — XO Xd __F(S)A(S)
F(s)
PREEE: [ XE) X (S) X, ()
D(S) = E X6 =1+ A(S)F(s) =1-T(S)
| X. =X,
ol %ﬁﬁ{x o:>D:0?? K ET 1
D>1: fi | #

D<1: IF R

University of Science and Technology of China




X oA, EAOES R X, X X, S
ﬁ - EARRS RS EJ
i fi'flﬁ %X f"ﬁ, «— Tk —
F(s)
OMANRESE, MARAEMBE TR TOR
A(s) ) @ IR AR R K B R 26

1+A( ) F(s) C1-T(s)

fv_.

AR R GHBFRE

University of Science and Technology of China




EA IR 575 TR

F _ Uf F d
O———
2 & FH-BX LI 15T B2 SR =B B 50 IR 15T BRI H-BR T IR 15T
RHAE | e A F [ A

BESE | MERRAE | U /U | U /0. | U,/
MESFE | BiEREE | U /I | /U, |U, /T, —

N SLUAEE B L

C g | REESHEE | (/0 | U /1, |1 /U,

BIIFEE | BRI | (/0 | 1/ | 1 /0

S& FsF B

University of Science and Technology of China




X o] FEARIORES %
A /| KB —
Af — =/ k 151 ﬁ /Kr _ ,
1+ AE o Fa o .
—" F(s)
e . : 1 : : : o E ﬁ Ji ﬁ
Fa ‘1—|—AF‘>>1, )r\“JAsz’ HI X = X, Xdz\O\ @ﬁ)\iﬁ
o WA It

FHRERRBHAEHAAERATEHRANEFRE, MEEA
MAGATX; »ARAa RGN, BEARDGED ZREH;

PRENEBRBEAT, AAFEEARAREARENE, HEARE
LSS A NIE ) DN

University of Science an d Technology of China ; s




=. SHREADIRX ey i ek el AL

X 4 )'(;__ J X,
A RHAE SO {P
1+ AF  HBK ] NA R 6 k. A

ErPPE, EH, A F. A fF5AHE.

> B, BWMMB, ZRBK &0 K ME B K &L 3 1800,
WAFE @, 8 RWHMEMR T ERS

D(s)|D(s)#0




D PE IR NS E T #T

LEERBERRRER () upmspgEs

A\/f (S) —

T 3
Tve 3% _ V4 (5) V, (S)
NI o] RO
i 3
L EN Vo(s) A8
—

Vi(s) 1+A,(s)F,(s)

V,(5)_ ALG)
V,(s) 1+ A,(5)F,(5)

A\/sf (S) —

R=RIR] v, v, L
R+ R,

iversity of Science and Technology of China



(2)% B 5 [ % i B OH a1 B
4,(5) R
[ F(s)
STLLTE SERY2 = _ Vi R
"V "V, R +R,
> RERRRAARENEEZBNE
b
'_VONVo_l i 'Ni_ &
MY TR RTETTR

University of Science and Technology of China



T T, s BEEREE

\Y T _V,(5) RRO)

\\w S ANO) AAC

LEYES _VO(S) 2 AY(S)
| N A (S) = 1. (S) _1+A(S)Fg(s)
3 R
= 1 At (5):V0(5)= As )
1,(s) 1+ A(S)F,(s)

University of Science and Technology of China



&) 2. S S B TR A e
(2) 3K 50 e B 0 38 3 0% i
i NSRS
Ses ~ 1 R | IR'=R+R,
b (R :>.@ '~ * R+R,
% HH I A7 AR PR A H BH R
LR . Vo=V, —— IR '=R+R,
V@]voﬁ RV R Ry

s ANHERER, GEEARMABEAMBBRNER 71V, T,

H
mA#HEIHV,
University of Science and Technology of China % s




L R, X
O o * + + T30 °
i &QU 20 y
o—e ¢ — - o—¢ -
i t
, R & )\ F
Fr'u
> RBRERR = _ L
g U .

R // Bt 42 /ﬁ LLEX
U U U

0] 0) " (o)

"TR, IR IR E_

University of Science and Technology of China



2. IR FBLR IR R S

)R E 0 R G M REEY R E

R [ [

+ —I:IS—O—O— ‘ +
U_C) . 4, ' RLH%

- RRBARN [ i, o
Uo |:iu:'_:__
LJo R2
> RERREEEEE®
. U, 11 L1 R
A\JSf_USNF.iu.RS Ausf F°iu RS Rl

University of Science and Technology of China



>
=

3. R EBEIE IR
(1) RGEBHY

TH BT Ak B9 2K

ARICN T
B |
v [ I B A (5)= 28 | (g Vi)

F (s) Vd S) Io(S)

,(5) A6
Vi(s) 1+ A(s)F ()

0 o(8) _ AL(8)
| 5 Agsf( )_V (S) 1+Ag (S)F (S)

j Wﬂiﬁﬁ>Agf( )_

N2

University of Science and Technology of China




3. ISR SR B TR 15t R 25 T 33 B) 3K

1

N O
O——— O+
" i A:z RLD Uo

— O —
U,

+
. Uf Fm'
O—

AJfZU.OzIOZRngl-R;_ Aufz

University of Science and Technology of China




A HR T IR 157 B B&- T 226 B/ #X

|§iﬂ AGY|

& F(S)] []

it S A7 CE A SRR

] o Iﬁ ]g '
Himzﬁ @ .
Rl K R

(1) BREEEK

EHICRE R INLIOR '.8
i A ()= = B
ﬁ; A () = :8 1 AA(S)F. (5)
R'=RR.| [y ._ R*R,
o'=lo g

ersity

of Sci

ence and Technology of Chi

na




R L I FI:If/Io
_+—I:SI—O:: ] — T . . . . \
RO A, RLﬂ 0, U ~I.R, U =IR,

{i A U, _1R
F ¢ Us |:ii Rs
el R

R R+R,

: 1 R, R.R

AJSf F” RS ( RZ) Rs

University of Science and Technology of China



ﬁ’fﬁ;' Auf 4 A,
B Hs R B AJf:Qono: 1
Ui Uf |:uu
e, FE 1 : _Uozl 1
AJSf U I:.iu Rs/
MR | 4 Yo . L
IL Auf_UzFRL /
B : U 1 R /
IR A0 E R

i Ol 1 %

W, Af(Ag)s A Fo A FFS5HIE .

PAUNBEREREERAAE, INERARRBE T HE AW

Universit

y

of Science and Technology of Chin

Ny




0O +
u] A
+
2 o RL uo
f B
R2
Ug R1 R3

Sy

cc

’ 5B M R
F.:&:— RelReS Ajf :ﬁz_Re1+Rf+Re3.(Rc3 // RL)
l, R,+R +R,, U, R..R.

University of Science and Technology of China ;s




LBEZANS BB, [(RERRRRR
2EEB-AMARMFEmBA, BEWMLwAEA%E &

— Bl H s FF K 60 R
University of Science and Technology of China ; a




#EA
2024511 510H

University of Science and Technology of China




§ 5.5 TR 1 3 KN SB8Y D 5 5

§5.5.1 B

§552 BUTTHEBE TN A

§5.5.3 W K R W K 4
§5.5.4 BETHE MM KA 50 b

University of Science and Technology of China



§ 5.5.1 #mak

1Ei&(%ﬂ%%&)
PEVZRSH B, KEDRIMTE, 7w E e

PERERERL, RRARGMAGOE; PRAARGMK &#®
NER, BRAREMHE S LRER B, e T N

y g A(s)
X

2]‘1*&.& " mu‘

>Eﬁﬁﬁﬂk%&ﬁﬁﬁ£$ﬂk%Aﬂﬁﬁﬂ%HﬁLWE %
FRHTRE., KHEARARBARRISSH. RBMARH
FAIREAED, RaWARBRREMKERARENS S Ho
AR R f f, f, >1+AF>A R R, f, f, f_
i
—FYHERB R ELINEHMHE R K,

University of Science and Technology of Chin




;;i; § 5.5.2 3 8 IR FHE B W5

WHi 5 & B

>HAEBHE Y P RERAMAGANRRMNEF, FEXEN R

LR RN R F XX

PEBANERER, DEEARKBNERE o
aW, RS RERTXENES;

MEKEE

Y NN
A(s)

X

J AT 244

i

F(s)

PEABRAKGANERNRBE X TRGNAFHIE W5
PEABRKGANREHENTRBMNAFH R W& H;

o ARASERWEY, HRARGHAGZTAMND FRHENE Y,

Ny

University of Science and Technology of China



ETADB. RBEXHXGARIR BN &F
, BHEKRG&EXH NI %R

23 LEGESE 5 1A DN T 158 kg
SRUENO; RBULHAA, §AENO

2 TEEEI YR TR VS EVE: i
B, tHEH 19 DROR| 4,Gjo)| IRAR

93 LESS <@

] | —
A[Fg(ja))zﬁvc)@l:g(jw): If(Ja)) |->_ Fg(Ja))] t Fg(Ja)):'l

V,(Jo) & R R,

University of Science and Technology of China




PRAAFRAFH- @A WHERE A,
MOFM SRR HE TERMK &P

e FE VLY YEVEE R PN A0k
RERTR, AT,

PREMEREF: GWEAHEAENA
CRNECER BB

o . Villo) e F
V. | F(; F (jo)=—— F(jo (o
¢ | (o) :Ql.) l, (Jo) I (jo) FE; o) 50U )jRFO

University of Science and Technology of China




PRAFRBAS B BAEBEK . Wi
R VESE LY P L

>RGMARYF: ENEHEAEMA
BE. H3 WM EE,

v, |F(jo) @ v F(jo) = (o)




EK T EARRK & W

SRAFRAS R BARKRAA. 8 1§ 0R\ | 4Uo| 1

PRBGMAREF: ENADE A SN F,(jo)
HE. GHRHEHERRE a .
J ( ) ]¢ ¢R€¢RFE Al(ja))ERL
t Fi(e) 1, FI(Ja)): ! :
@ l,(Jo) -




@) (5) FAEEZZ ITARS R

DUAAF, HERRXY, BB HEH: e v o
REFBARS, EREENA. Fpo |

@ KANZTTIRMR; FMAREER, X
RﬁﬂlRfo; ﬂ:ﬂﬁiﬁﬁ%s

p Vo PeRRIRD - ARR[R)-R
l i Ry 41, R, +r,
B Rf

v,  BRJR R (R(|IR)
L (R, |R)+r,,

University of Science and Technology of China



Q) (5) FEES TSR

ORFHAREF, IR BB RRBE, W I Ry é“
1 15 5T 09858 8 R ol (9= 09 L

V,(jo) R,
@DXR W% ED:
. BRJRR))
D=1+AF, = D, =1+ AF, = |D=l+——2
GX A IR | VI@R
I I 1 s\----l//
OKAEBMABHE. Mk %M A e
AV_VO_ Vo o Re Vo R M, 1 Vo L A
Sf_Vs_(RS-FRif)V- _Rs+Rif v _Rs+Rif iRy _Rs+Rif | _RS+R” |
Rif I
L A _Arf
s l; _RL'Ii_RL

University of Science and Technology of China



@) §5.5.3 RMESRBIKNKEE

A(jo)F(jo)>1
> D> 12X, > X, > X, ~ X,

CNE YR A (o) = Alo) —  Alo) 1
f 1+ A(jo)F(jo) A(jo)F(jo) F(jo)

MRERR WK ar, R&XR 50N 530K &
m, HHTRBEENARR, HAGMRDHEHREEX,
SUBE K — b 73 fE I o

University of Science and Technology of China gs




W: ENMABREREARAES, Ko HR o

#: REFRARE, HA. Fg, EY LN E

F (o) z@vo

and Technology of Chin




el
Be R I 5L B0 K 8 O 3R O

B ABRAXBNREHEQRA,

University of Science and Technology of China




Bl 76 B B BUORAS 9 R IR
RgtaAE, Al H:ﬂf}i’tﬁ%'éiﬂ#‘i—%"
HL B Y LR BRG] A = —

|
HyRIA 7

- AR HL R

FIR A S5, i R AR 5 7 RE X R BN A,

O_:_'l
[}

e AR ALK
V. | R
Arf :I_ Fg =—=— E
| Vo RflRf2+Rf2Rf3+RflRf3
R..R
Ar = x :VO ‘ - :iz_i‘(Ru"'sz"' - fz) Alsf !
Ii RL Ii RL RL Rf3

University of Science and Technology of China



())§ 5.5.4 3 T30 28 3% 2K BY 2 K TS 2K 55 HF

mERENM & LER

R B 1. BRERSHE L.
o Aog =0y fig=00, F,=0, Ty =00,

N A S BEXBER. BE. BEYNE,

=

2. BRENIHEARERME R
ﬁuoﬁﬁﬂﬂﬁ; A,y = 0, ﬁfﬂ Uy-Up=0, EHUN:UP

jilrid=00, fir 1 Iy=1p=0

University of Science and Technology of China




§ 5.5.4 B T3 A2 33 FREY HR K TE B T

BEREM® A LR

(up:uN ___}:E%_‘EEL
<
i, =iy, = 0— — T

University of Science and Technology of China




§ 5.5.4 A F-IR AT IRBY IR NTE IR T
RN R N N

R

=1+—%
A R

University of Science and Technology of China



() § 5.5.4 3 F39 48 35 Y IR R TE 2K T BT

W SO 600K B B

R,
l.I ‘
+ ——
U R,

University of Science and Technology of China




A8 57 XY AN TS AT

University of Science and Technology of China



A8 57 XY AN TS 0 AT

W SRR B

u, =u, =0
: US R,
l, =1, = = I
RS R +R,
U __iLRL
R
A =L+ )
R,” R

University of Science and Technology of China



FE >
()Y ! =

Bl H =B E AR A R R OK e AT
(1) M AP RWH, FABRREY,;
(2) ERERRWMBET, KA@M BER &

vee
T

B: (1) REWXHERMR,, Witk
HEXH, BN BRKR b

Rp;

(2) Fy =

Vi Fy Rp>

University of Science and Technology of China



& #7521

[#] B AIR, =10KQ, R,=100KQ, R,=2KQ, R, =5KQ, X &

BRRWEHTHA,.

B: REMXH: Ry RER
s 5l A\ LW B KSR I

R3
I = el
R, +R, +R;

. . R .
U, =1 = : o|

LR RTR R

_Uf — R1R3

R R +R +R

Auf :UO — IORL ~ RL — (R1+R2+R3)RL :30
Ui U.f F.ui R1R3

University of Science and Technology of China




SR
() § 5.6 TRt BN B BS R RE Y B2 A

—. ESHENE T’

AR ME L RE
= REHW
. WAEAEXE

By sIASERSM —BR

University of Science and Technology of China




S IRESE R ENIE

>E¢ﬁ& HARE. RBAREH LR,

A(O X, 4 X___ J X,
A 0) = — 2O @
1+ A(O)F(0) ¥,
dA, 1+ AF-AF _ 1 Foo =
dA A+ AF)? 1+ AF)? xitithmssasmss!
dA dA, 1  dA_1 dA

AN =U1raAF A 1+AF A D A

I 2 RN BT IR K R B

CARMEEEHERRERRAREN LD DO) R,
FRERRIR: A~ UF—3 BATRMS S FRES T, i, 9&%&%%4

IRB AT EUESBARSE ﬂl'] lﬂiﬁ'ﬁﬁ

Uni of Sci and Technology of China




() =. BRITHTNBLICF 4T B LI

LY@ ARENYW

Wi BB R W L5 5 AR E R BUK B
MEEBX, WRE TR # KR AR KRB

SIANBKRR &N 7 ¥ R_Ui |uf:o_Ui'

i S
T ﬂ]RlA' BES B3, U _Ui+U, U +AFU,
o [T A |
I IS I R. =@+ AF)R = DR

VS BRERRMBARBEAHERD (1+AF) &,

University of Science and Technology of China ;s




2. =B B TR 4t 35T N

2 BEL 52 YA 89131

Y
) >T—@ ]
_ @] + Cl
_ o
R, 2 | Uy

O+ VCC

Mo ARKARGR, BRABERAR

Ay 0
E—
RGFC*
I O

W N — B

BR, XBAIANRRA RN BAREHEMELE L2

AREXM (1+AF) fio

51N BB 60 B, OF 51O 006 52 s 1 RO K

= Ri'f =1+ AF)R; Ri

— Ri'f H Rbl

University of Science and Technology of China




(=) 2. FFEETLIR 15 335 N S B £ A

P83 TTE T U,
' |

e I R -
111 i '
- HR[A 3R, = L|J , Liil I'+UAi\FI'
a *ff i i
F ~ _ R; _ R;
T 1+ AF D

HERREHARARM, FRARGHENEARE,

L R Iy

T s ] R AR S ooftf
PITTIY \EF SN B IBEGUR B R, (8RR, ) — oo,
FINFFBEARAGE R, — O

— > Y R; R. =R .+R
Rif — D f f
University of Science and Technology of China ;a




2. 3347 S 8 BBy fZ U

.ﬁﬁtﬂlﬁﬂﬂﬂ‘]?‘élﬁ& 5 RGMERE AR K B
MEGEEX, HRETEHEEREAZHE G R

>REGRRANMBERE TR Rl L
iOY T P ESEE '%?+AJ@% «‘CU
Rof=$ % X, = O0ft X =P, Ilr
e on T
X'=X -X,=—X, =—FU,
U R

N T T
U=IR+AX'=IR-AFU  #: R, 1 AF

B4R IABERER, BARBEBHAMMNIER BB G Y0, ar)
University of Science and Technology of China @




2. 3347 S 8 BBy fZ U

MR Rmm NS RRM AR E AR R TRN S
MEEEX, DRETRBEERGIAEE R KK

>HRARREABEEE -
Xi’:Xi_xf :_Xf =—Fl | ‘A%F' i ﬁ

0
X FI
Rof

Jg .. U ..
~—2+ A XI=—2_AFI :
R =@1+AF)R

WA 0\ HW G0, UK B A Bk 3R
1+ AF) .

University of Science and Technology of China ; s




2 B8 SR B R 1 3 &y B e BR 2 va gy idie

(a)

(b)

ﬁl)\%iﬁﬁlﬁiﬁ sl R mm TN FREHBAYRERSD (1+AF) fi,

- N VLTTTS 1E AR E (1 + AF) — oo}
Rl| R|| ¥, Rof :(1+ AF)RO %I]\EE;E\ J\}i[d'_\' Rof _)O;
] i T Re =Rs IR 5] NHLF A5 R (BRR ) — oo,

University of Science and Technology of China ;a




2. RERK

_ iﬁﬁﬁﬂ%ﬁ%%'ﬂﬂm%, FtIE mAR £ R E A o,
y 201g|A g | A= Ay

: : ! 1
/ 201g|A \ZO'Q“AF' == 1,
209l A\ F(jf)=F,

/o \
y L T I RAL R RS
fie T fy foAn
A(Jf) 1+Jf—f A 1 AA:F
. j . +

WA, (jf)=—UD) _ _ o

& A (if) L AGOR 3 AR g ap i f 1,
A 1_|_£ T 1+ AF) T,

1+ 0 " = Ty = @+ AFR) T,

University of Science and Technology of China ;a




m G RENAFEABENA, FIHRHEDAD T RE LW o

+ 2010l/ :
20g\A\ __________ ACf) = Aﬂf

i i 20|T1 AF 1+
amga] N ]
/o |

E=\ It
== ==

i\ f o Iﬂﬂ”ﬁﬁla\f_lcﬁﬂﬁ]t’ﬁ$f|f:

oL S .
fie fo fiy T _ A( if

o e A, (jf) = — U1

2 LA(NFR =0 A(jf)F =-1 1+ A(Jf)R

AR f . f f
="1lAF=-1-—Ljf=——J o f, =—

1+ _]: If 1+A,F) 1+An |:0
j

S ARREERARRGH L, 3dBE LK EH ™ # B+ AFIREX R,
University of Science and Technology of China %




P9 . FANAEZE I AR B

Bl TRAEEBABHG LY, 3
b-eW MEH KfESREM, &R EbHN
MEEAZLEZ . (EF¥ AR X)

°l i 1)
%%
HwpRE, EMitoezB
[ HIE IF ¥ 0 1 0 T 2 FLO N
AMEE, UEHHRXES .

W, BEERNEZ R,

University of Science and Technology of China




BREANAERNAEEESRA G5 MM,

M IE 5 Ji W 2 )\ T 5
i
i
)

A o

=
+H#I
A
IRHR
3
28 4
K&
= min
4

K&

d Technology of China

of Science an




. BXFBARLKIERIE

Wik Al: ERARWMAG R, RIEEXARAGHHERNBEASSD

RTEHE 3 & N

Xd—b- A —:»X) ZA)% -I-XD

Xp: AFLMEREES

o X, | A
m“‘*f‘* A(if) 4
X
R4 |

LL F(jf)

X, =AX, + Xy = A(DX, — X, )+ Xp= ADX, — AFX_ + X

:>XO:AXd+ﬁ
D

=

University of Science and Technology of China

FRHGEEAE, MERKE
M\ TDR




F, SINTRRGFay — TN

BEEHSQNMA NE W60 5, B0&E3AeE NS AR R RN

ERFEAATE, FRUHECRE (AR EE) B85 E
R, RALREERR (MY XHHAME) muHNBRGRE;

BEEGSEF A, BXBABMRSIANEHKARE, AR ABED
5l A\ I B B0 R

B\EESRAXAT, BEBRERERANBESZREBO NEEHK RN,
PEBERERABAXRBEONREHKARS, RHERAEHAR
EXRBEMNERERARG, BHAREBRARAZ RN NEA

: 1
FHRARER; JQ+AF)>>1H, ENHERZFEIHNUF, 4~ 7




BHE)\RAER NESRERMER, By AAEN,
BSIAEA R BE? | B B SR Tt}

BATHHEEHRRHABE, BIAKARR?
BHTEEHAEBOBE IR, B3 AHARR? g

B (FHAGSERAREZREEXANEERS, B
I A R R? | BE IR R B

B IERERSRAMEZREBEXRARNERES, N
51\ AF 4 R 7 [ i BB R I

University of Science and Technology of China



B R R = °© 0 E R B

BT R R e 51N TR WS 3R B R o

University of Science and Technology of China



T =

WA rHEE B \BLASHRXR AR R?

RUGSI NN EEHBEEHARAMASH X &R R 5
University of Science and Technology of China %




§ 5.7 AR AN IEEeFa A E

—. Balka 2N R HR & H
. R RUK BB R T

= KRB KR B R EES A B
LINRGECY =R & DR

University of Science and Technology of China




— . BIRG L FE A ZRFTF

LAR: BAGSHON, BB —cWE. — M EM
W5, WREFETE &K
-5 J 0 OK B o B AR 9 B0 A R R IR B B BLo

| |

SUA znuw

VARV

SRR HF S -HE
S 5 =E — T S 3

= 3 AR HF S —H 3ot
S 50 2 —| T =3

University of Science and Technology of China




2.8 RIRZ =AY A R

-Eﬁﬁﬁﬁﬁ,%ﬁﬁ—¢ﬁ$%,ﬂ4ﬁq;ﬁ; P

Af=1o B, 06 MM B Nem, 8K KR *
ERHMRRRENERSR, N3 2
RABAB x| |x,[+[%,

X;

Fo |

IE RS EH R
DT, UaMEE, DIFMENGHES, WFi=fH
B8, FEERRITE

Xo| T [X (| T | X[ T

™
BREERHRX, EERHISYH, ERTETHA KRS

X,

University of Science and Technology of China



3. BERIRZHIESF-FHT+

X.=0 X/ 3 o 1)..(2 XiZOHﬂ" XOQET%XO

X, =—AFX,

ABEBGREN | RHTRER
- |AF| =1 T1 L
AEe e MRS muTER

P+ =2n+Dn  (NNEE)

Bl THREERREBE - TN DXEZRENSR, ERFAHN

University of Science and Technology of China Ea




DL 15T ZR N R BE- A A NE B 25 T

MR MNAFNRERNS, SARKRBANERAS, (o] BRARTE

OB 0 5 o 2 K BOK BB AR SR NPRECT
ORGRTHFEE BN Ho - e
> 5 ;

HT#ERRANARE: T
f > ooftf, ¢, —>-90° |Al>0 0a]dec

HEBWEHNLREMEE, HARBIRA UK 0
PHFBARKEE: §f 5 ofif, @, — 180%Al -0

5 06 2 WG E, BN SRS B R
PRTFZHABRKEE: §f 5 ofif, @, —>270%|2

Ja f

—0

WFFE-180WMHEBHEEMNE, BB ERKRKH, /il
5 5% Ja v BE 4k % o
University of Science and Technology of China %




LI T IR AN R IS IR a9 25 4T

M ABMBRAXEBIANRRRREIFEAHKRG?

R RN L EARKRBIANRR R E T EBR RS
AE, AodE. FREFZFHIAT AN LPOEZRaRKH
i, SNSRI B A RE R o

> ABRABHAFBX, BEABEERAH, AARBES~%£H
W 1k 3 o

> RARBNAHBL, BAamA. FRAEAS, SIAMARRER,
P E W1k o B AT BEHE K

> HERRRENTFE: RASHUDAETE—eMRBFEHX &
M 3 B KO0 A R R

University of Science and Technology of China



DL BT IR N BT A £ 8y FI BT

20 1glAF|

-180°

~270°F

»f<fy, RRARBE, BHESE; f,> 1, RABE, TAB K

>»1EL, 3G, <-10dBHy,>459 A RBUEME ¥,




IR N BE I 8y FI ET

BREHE
PEMUERBELMABYE G, =2019|A(jo,)F(jo,)

Bt E
SHMERRAAEL, oo ) 5ERAMMEN 22

0 =180" — | (o)
Y ik 3
R E<odBH EMHNHESORE, RAWNRE

>R ERB<10dBH A MU B B>, REARETENE ]

University of Science and Technology of China ; s




University of Science and Technology of China



IR 157 X N B B&- A S £ 89 F BT

(2) W B B W4 g W4 m 5 R 0K

By 57 BHAQS), F=F, 2004 1
20IgFO

£A(o )|—|F| ERBHARYBo, Hi x D)

n&RLE, Hi® W HBodeH, wg\

B M: EHWA(S), X FOmax

SBAGS) HEREERTEE S0, , ¥ o, 0, BHEELSHE

53 AGo) | 1
A,

University of Science and Technology of China ;s




AP

W: EHSERKABH PN A=, SARANERARERYE
f,=1IMHz f, =10MHz f, =100MHz.
(1)5 H 3% 30K 38 0038 36 % 8 B BAGE) MR R
QEMARERAS F,-001, AW EHEFEEIH.
OEEREBAEMHIRE, B F WED,

103
)1+

fid: (DA(jf) =

Jf

(1+1 .

I yas 1

107 108

University of Science and Technology of China




e adid

(2) HIF, =0.01, 20lg— = 40dB A R, |
SNV o N
‘FO‘ o "1 02\ -60aB/dec
WeHE WA T2 =IOMAZ ooy T
WM R, WS- - ::::_E;_::Z:{t:§§3L_t_1_*1fi"’_"‘lc

= @, (f,) =-135°= y =45°, RGFE -
(3)% y=60°, Woa(f,)=-120" M B MM LB, pf)RBHN B LEEH B M-
i . (if) :-45|g0f—91—45|g%:—1zo°, B3 f =6.84MHz

i It B AR 8 B 2019 ACf,) = 6o_zmg6'_f4:43.3d5,
MEHE N AGF,)=146.2 =) F, =0.0068

University of Science and Technology of China




AP

. 8x10° . ‘
CAIA(jo) = —————————, F=F,, R RERENF,
(jo+)(jo+2)(jo+4)
Pa(@) 0.1 02 04 1@
0 ' L .
BOH-LERE: , LT
- 10 -45%dec “‘-__~_ “‘-__~_ h“"«.
A(Ja)): : " - | “‘uh:::ﬁ. -

(1+JT”)(1+’7”)(1+17‘0 --
E/l\mﬂ: p1= _1! p2= _2! p3= _4! Tﬁﬂ]ﬁﬁ[‘ﬁﬂﬂmﬁ‘&ﬁﬂﬂt:

C>(pA(ja)p):—45Ig%—45lg%—45lg%:—180° = o, =4.3rad /'s| <10, 5} ;

(3> ;J%FOmax

Lo, =, NRHE01G|A(jo,)|=201g

Omax

20|g102—20|g$—20|g?—20|g473z20d5 = F,__ =0.1=-20dB

University of Science and Technology of China



Rol
.t
Uol
o—o _

201g | AF | *MERT fk'|1 — 1
_ 27(Ry, 7/ R, )(C;, +C)

BB IMIRGBIHER T 7

#
=
=]

0

A= f AmF? f
N (1+]))A+).)A+))
. : A le sz fH3
C== R, ==C, 1
le — 5
1 —© ”(Rol// R,)C,

20dB/ 5 4%

_sodHE | RMES, ‘_i’lf:fHZHﬂL,ZOIg‘AF‘:OdBO

—60dB/ 147

BONMIME T | BAg45° HARAR

f

B B A

2R B, B
B 5 50 S Wi Ja AMETE R DU 2R AR
RO BRI gy

University of Science and Technology of China



B 3RS BIHER G 7

2. B ¥z

HiEHA T K LR A 2 B A

= 5K B ,
’H ’ \ KEERNHERE,

C'= (l—l—‘k‘)C N
201glAF| B
P 7/__ 1 ~20 dB/HfE

C20 dB/ 5
|

ERBRENEHERT ;
MR IR ;

\ -60 dB/+- 154

1' -40 dB/15 g
I
|
|
|

we ol 4H \ HER
FI‘] EE b ,J\ 13‘ g o o[ s~ fiu fH&\fm f
40 dB/ &5

University of Science and Technology of China ; s




AR IR AN 2 B B IR S AHBR 5 53

3.RC W Jm == £ & O% M9 L BR 0 3 B 72 ol % o040
AnF'm

(1+Jﬂ|)(1+]ﬁ4)(l+]fm,)
f

YTTIN i ]
FMRE 5 7R A BB T TPAN

Am|:'m H1 fs
. f f
I+ ) A+1-)

H1 fH3

%fl_'lz — fHZ’ )I_\IUAF —

ZW, BAXBMHEBN -180 FHERKRFY, BAR-
ET%FEEIEHM lﬁﬂﬁﬁio .

and Technology of Chin




AR IR AN 2 B B IR S AHBR 5 53

BRCHRHGEEREH RHEILR

20 1gl AF / %l\ 1% ﬁ]j
1
. / -20 dB/H-{E& 45

yﬁ/ RC¥ Ja 4 &
e | T R

L l A
0 fP;Il f}£1 Jui fH;\\fH&f
-40 dB/ 15

]
I
i

= 2
2 NE

e R

WRAEEE RS AR RPN, RCH f# &=z H R H
A B W W
NEW KT ELEN, 05X HE 6 =N
University of Science and Technology of China %




) m | LR BUOR KRS B IR R SH R 5SS

Hil: BEHEANE
—AN=MAEHG A_=2000, f, =0.8MHz, f,=4MHz, f, =40MHz, %z
SR AMES, ZERUNIC, =5pF(R, CJER A f)
(1) Inzipa s s, KER[RFARERR,,
(2) #EKR=0.0125, My =45, KBIEHRAC LBIEFRE

University of Science and Technology of China



) e, BRI KB IR TSRO SH BR S 5

fid: (1) Ko, (jf,) =—180", s&3Rf, &I

f f f
—45° (1 " +lg—-+Ilg—)=-180" = f_ =10.86MHz
(10 0.08 ; 0.4 ) 4 ) P

srthralan, B EEIEN

f f
90" — 45" (Ig—=- +Ig Tp) =180 = f, =12.65MHz

0.4
1
/Q\'\fp — fg’ EEIFOmaX — - ﬂ%ﬂ,
ACif,)
201g|A(jf,) :66—20Ig%—2mg$:32(d8)
— F,  =0.025

University of Science and Technology of China



) ea, TR AR N BB S K IRSS U SH R 55

(2) et << f,, He,(jf,)=-135 115

fr f
-90" 45 (Ilg—% +1g—>) =-135 = f,'= 4MHz
(g7 +l9—-) :

NI
201g|A(jf, )| =66—201g % —3=-201g0.0125(dB)
1
K Hif, ' = 0.226MHz, {2 1% %07
2 f, = =
=] R1C1
T REARE - . = C, =12.7pF
2 f, ' =
R(C,+C))

University of Science and Technology of China




