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Vi Im o059 (1.18)

— 1T neer . Vm
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Inductor
06 - ]

04 - ]

02 - -

p(t)

0

-02 - -

-04 - -

-06 [ 1

-0.8
0 5 10 15 20

time (ms)

X 1.6 Fx /XX E ALK T HDOUEES

A
— 1t Vil & Vil T
p(t) == [ p(t")dt’ =M [cos(at’ + 61) cos(at’ + O )dt’ = —2_ [ {cos(6) — 6,) + cosat’ + 61 + 0, fdt’

T3 T 5 2T

T
Vinlm
= cos(f; — 6,)dt’
o g (61 -67)
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ZOEMNOF ¥RV H LA F T B TIEBRREE I cos(20t) TEIL L TWD Z ENGDD | H D 1/4 JEH
DXHNFIEDE ST, RO 14 JAHIKEIZADEI L) IHITEEAZEVIRLTWS, TRbbr L
XORZEMOVIELTNWDLZ EIZRD, 2O EnLIX Y U H A7 2IIER - RKIEREEL
THEWRDY T U 2 AFEA LT TWS,

EREARREEICBWN LY = —PEEZ IR LN, 20 XDOEIORBITEZRE (Z
SCIP TEHTAEVD, ROLIICEZESND,

ﬁ:%vﬁ (1.19)

Do, FERZFO [F) I IEEEREER LTS, BliE. BEOT = —FRREV =V, el |
BHRDOT =—FFrw | =1,el% L3z,

I3=EVI*=%V el o102 = 2 ei@=02) _Vm Im ojo _V cosé+ jsing}  (1.20)

m Im
"Rt TR

2

L7y, HHEEN
K SGED [Pl=T0 R s (VAD, (1.21)
=i el )= \/rn Jncose & B E I IE S (Watt), (1.22)
i Smip)= \/”l Jns.ne % 307 /) ([Var]) (1.23)

WD), BERFEDZ 1EMIC Oz > TR Le DEYES ) 13 THZES) 1IZE LY, TR EERICH
HTEINDENITHD,

TM%

smiPk Pras
= ) |
R
e 1

etz b L, 72—V RROEEVR LEI g DERIE

m:%? =  Py=Vilp 4@ Pﬁ' = SM@E@ (1.24)
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R0 BRI R e L EHERESIDTET LD,
X ¥ N EOEGEIL, 72— PRROEEV LB e DRERND

lo = jaCVe = Po=Vcl& =Ve(-jeCVE) =—jeCNcff = me{%}zo (1.25)
LY Ty A VS BRTIIENOMEDBADTEHENIAL TOD I L 2R L TWD, RIS
B 2OEE Y

Vi =joll, = P_=V_I{ =(jeLI)I] = ja)L|I|_|2 = ‘Re{P_L}zo (1.26)
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2. [RIEHRIEDILE

BHL, v (B, X272 (aA0)e L BRI CHE M S5 B S 138 ENE o 5
HEEE AR L2 L D ICHFORE SHER SN D ETELEGE TIPS TS, 26 DORIEH#
T oS DRARITE DBV O OPBRMEE 2D, FTROEZEEREZZL LD,

X 2.1 1279 X O ICHEBRICEREERZ ., FifEICAAS v F2EE, HHELAO 2 KREELZ £ TED,
OBFOMEE, F, L HE. KK, 2K TROBHICEEERZ T 7=,

s, [ i

#9200 km,
BERGOkme  0.7ms)  A4diE(260 km, M’f;“%’s)km’
—_ 0.1 ms) 0.9 me) )
R me ms :@
%4900 km,
3 ms)

2.1 BURTEZ MO 2 AR ORTIC CERE BT 2ET v

1. FEOAL v F 2 AN, HEKIIEDIEFIZHITL TN TLL I N?
(DRI, & THRIHISTT 5,
Q)EFIE—EY LT d DT, #if—>KR—-1EZ -4 R -BIRONRIZ ST 2,
B)EWA—EIY L= £ TOEERH ORI THRFERFIZ LT T 5,
(D FUZITNTT D B IE % Luﬁﬂﬁ”é
2. MEOTEERPBMOIASNTWDIZHEEADLT, FfEOAL v F &2 ANTe, HEKITIBTH R
ST 5TLEDIMN?

RIZ, ﬁ%f%ébt%%@ﬁ”ﬂﬁ@b\%ﬁﬁ% AR DR 5> TWBD SIS RNDIT, eI
FOREOBEBRZEZY IRV, EHLTON500? ROKITINERLEELLIZET LT
H5D,

R
g 1 )
—\/\/\—0
O—» ——————————————— —>
E R
Q 9 - - -— |
) @
O 2'
1’

X 2.2 FEITTHRAELZERIX
(G ROKRHNTETE 2, HFWRANI%IEKZR L T, fw%mﬁ1—2®f?x%%%\%w%
HIN 1V =220~ A F AR EZ RN D EREZFZTH DO TIHRY)
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EREBEEIIRESEgOAT v VEE(=0OBRBICEENEg &2V | #%ITZOMARRET 2 BIRELEL
B L, EEEZ t=0 THMNT 2 2 LIS $2)THY . BRONEEEZR; L5, ZHITRW 2
AR R S Av, AERICITIERGIR RSN T0 D LT 5,

EIIE, t=0 DBFIICIN T, BOMIGICILE ORRE O R BHHE SN T2 H 2RV, BILNH
DIFL DT, NEHEHIRy & -V FIC 2 AR S TS Z L Th D, BIAIE, BIRIC 2 ARRDEE
BESNTND Z &, WEHESL L B ISR S Tn o L e &

—>

2.3 BT THRAEL, HMITTHAHTERIT

1-UiFClx, BEMSV =Eq/2, BN I =Ey/2Ry & L TOOBERIMIHMICAS Tt (2%
AT E T IIAFE L T 9)e T3 b 2 R IR 2 )% L TR EET 5 & ARFEIIR T
bHoH, TOLEER #Ry THD L, MMENENRETHL, T70b5, 2-28F TV, OBENEIEL T
TOFEEV, 72D TR, BETHEIITI, =Eg/(Rg+R) L7220 1-UHi bk b TEEIR |
SRR D, WOBERPZDEE 1,I1T725 LT UL, BEEV, =Eg{R (2R} £72 0 | 1-Vhi 7 bik
OINTEIZEBEV LT8R D, ZOMRRD S HERES@OPEFRMANICE > TN Z EiZhe b Tz
IR F TS L0 D), @O BEIRICRE - TL 5 & (R 27 32 &) Z OEERTHI, 1-1
Ui - COREED Eg{R [(Rg + R}, FEIMLAS Eg/(Rg +Ry) L 725,

= INHEHETAHEDICET NVEREET DH, ZORELRIIE 2.9 FFEMEE] ThR5,

MEBDLEE ERIIEWEIN THL L 2RBMT 2 ENEETHD, £/, ZOLZOEE - B
KB THLICHEDLLTHEEE R UERTHODONE WS ENEET D, ZhOOHEBZEET 5
CLENEETHD, T, EREESTOHRRNLHBD D,

(] : 7 == PELIFERBEEFRREOIRRZ IR 5 FIETH D,

(i
LT e T
N mmREE S e
—caume-__anunullgse s
ﬁd&u%ﬂﬁnmnh»¢»

iia““‘-— =
<\

ST LT
“““III;;,—,,%“

CO =

X 2.4 FFH72KE O A Z BT ATz & IR > T DR
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HE1 ROEIHICESH 1 m O =— VFER 2 RABRRICHE > 2B ICB W T, KRkt 2 £ 27
X, KL SNTRESEELR  ERE L, 22 TCTEREEERERTHY, HFR=10Q TH D,

(V1] : RERIORE%L TR SN D RFRIBEIREIL (T v(t) &/ CFTRIEIN TS, Zhd 7 = — R
THEE, ZITIHHICV L RUFTERT D, o, BERBEO XSO L s L x
I BIAIEX ROMEEIEE 7 = — P ERRTH L ZIIV(X) HDLWIEIV, DL ICERKRT D, 72721
X =0 (him) & x=1 (&im D & 22 ZnZh., V(0)=V,. vm:w:wk%ﬁb\ﬂﬁmmwkm
J1(output) £ 7= iZ A (load) Z# BT 2T L2 D 5,

[(E]: CZCHERATAA YR Aa—7 Tk, FET 0 —7 077 v NigFidda@mEic s> T
5o Z DO AN D EINIE 2, BRI A L2 2 W TiE T 5 FEZ2 WD &
X, Ko FEEEOREIXH KR,

() v2(t) v ()

+
vi(t)

FLHEANT

FDd, ZOEEIL, FBYEBN & R8P S EPURFBOBEBEZRT L. £ 0ENSEIUR
BEBEZHEL TWb, LN CERIZ. ZOEBEZEHECEHS>-ETHLIDOT, ZEFE
BT Dz Lz b, T TCIIBRERZZEZERETRARIAL TS

(@) FREE DRI T H D [HIHE

Vci (t) =
+ Ri. t)—

Eo—lin

O — ‘47 l~1m ‘
% x=0 - » X

(a) BOARX
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| 500%/ 2 500%/ 3 500%/ 4 426.02 2.000%/ 8& 15008/ 2 5008/ 3 5008/ 4 426.08 200.03/ sk

@ b hO ut] @] @

& ¢
AR A A AT

A AN

NIRRT RNIANA RN A AN
IRV AR AT
ARVAIAV/IER VARV VARLVEAV IR VARVEIAY.
v (t) =|v,(t) v (t) — vi(t)
(fit) = Ch1 - Ch2 ) (A% —iL - 100my7 FZE£y k. 186ImV ] I =Chi-Ch2 = [EEZ AL ]
(b) 300 kHz (c) 3MHz
g 1;:0(:;)2 5Dﬂ=:}i3£t;|]l]=! 4 vl ({) 42603 50,003/ =L 1 Ezﬂgtf) 2 EDDGIHiIEt)ﬁﬂﬂW 1 o (.t) 426.0% 20002/ [=E]

NI NERN B
AT AT [

N LN Y \_ f N LN L OAN
A A R R
VIRV AV AV, WA
< (6) — b () \/ /

T
/-2

1]

U | [

FANNIA I NNTAW
\/

I

S~
——
.

=1

Vs t) - 1(t)
I [EEE m THT=ChT- L2 =T ez ]
(d) 10 MHz (e) 30 MHz

T =Chi-Ch2 [EE

X 2.5 B HORR IS T OREME:

I BH SRR IR O FESi BB & AT E N ERAIC K - TR D Z &, BRI b B & T ~D
ATIFEI S FREEAMENGEITIEF NSO, RIS K-> TEIWKRT D 2 & e Lzl
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b)) K EPiAaR(R=10Q)

Vei (t) =
+ Ri; (t)— . iy (1)
O v

(a)[F1#& [
1 200% 2 200% 3 100% 4 42608 20005/ L] | 200% 2 200% 3 100% 4 42605 20008/ S
:(£) UiI(t) vgft) ve(t) Vif(t) U:St)
N )
ALl AL AL A A Al 8 &% AT N
CIRVALY M iRy ALy aK/m YRy & w/RAL
L 4 "\ v
SARARRY B AR ARV NN YT
vs () = v (1) v () — vi(p)
it = Chi - Ch2 [fit) = Chi - Ch2 || EX IJE J
(b) 300 kHz (c) 3 MHz
I 2003/ 2 2009/ 3 1009/ 4 4260 s0O0DY e | 5008/ 2 S00%/ 3 1008/ 4 4840: 2000 Trigd
v Vi (O . , i v (D) @ ()
L AL y /

A Thl Al A
LI ALA IR/
?ﬂ\v w\yw \J/

P |
mant

I\

W
A
A

i
\‘

\\\‘1‘&‘}&
=<
fﬁ T
=5

(/
]
I
|
o
I

\
\

| =T
/'
\_\\é{_\%x

I
=
:—:ﬁ%%

\\
/ \//l

Ve
TiT=ChT - Ch2 JZZ—. 00 |EEEas [t =cn1-ch2 Il )| J

(d) 10 MHz (e) 30 MHz
X 2.6 F&umHCHTARRRE O A7) B R

7= —PRRT, V=V, =1 (Vg =V)) LB DI 2
KIRBH RIS DS & R E 72BN ? £o, TOFKIIINE 2 HNDH0?
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(0) #ebins v v X Af(C = 457 pF)

| 500%/ 2 500%/ 3 4 1.300% 2.000%/ EE] | 5003/ 2 3 500%/ 4 500%/ 1.3002 2.000s/ Sk

YOO vl @ b

[ A A WARETA [
f ;

B

\
—
>

el Lt N A LI o L gl LN L L
i (IR IR AT
AIRVARRV/ IR VARVEELV JUA A WA Y

v.(t) —v,(t) v, (t)|— v, (t)

[y =Chi -Ch2 It IE ] [fft] = Ch3 - Chd ] (= JEE=E ]
(b) 300 kHz TD A i (c) 300 kHz T H /i
| 5009/ 2 500§/ 3 4 13008 200.0%/ BE | 5009/ 2 3 5009/ 4 5009/ 13008 200.0%/ EE)

v, (t) v,(t) v (t) wy(t u,(t)

4 i AL

SAEVARY VLY, ARVERRY \

&g,%\
|

E\ﬂ"*\g
P

e | 3
\Q - X
P

P |
L]

v () =lv,(t) v, (t) — v(t)
(f[t]=ChT - Ch2 ][ / (7= [fitl = Ch3 - Chd ][ L \ 7= ]
(d) 3 MHz T?D A J7¥ (e) 3 MHz T H fyuli
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| B00y/ 2 500%/ 3 4 1.3002 50.00%/ aE 1 500%/ 2 3 5008/ 4 500%/ 1.3002 50.002/ 8E

v () pi(t) (0w n)

FACECA AR N AN
MM MM M N ;W M/ NG N

| 7

v (t) —{v,(t) v, (t) = v)(t)

[f{t) = Ch1 - Ch2 ) (A7 — . 100m¥ Az F: 12330V ) (fit7=Ch3 - Cha E%:

(f) 10 MHz TO A 1%

J@F=Z£29 k. 153mV

() 10 MHz T /154

1 600w 2 5008 3 4 1.300% 20003/ =1 ] | S00s 2 31008 4 100%/ 1.300% 20,003/ L

vs(t) ;;(t) vs(t) Uq(t) U{ (t)

/ AN |
AR R A e
4 L LA | \ /Y \; '11/ fl'l I. f " . ,I el .

v () — »;(t) vy(t) 5 v (E
TtT=Ch1 -Ch2 [ E T [EEETa: 1 TtT=Cha - Chd (27— F=zte
(h) 30 MHz T® A S (1) 30 MHz T H /¥

4 2.7 #&53 ¥ S Z AR O A ) EERHE(C = 457 pF)

7 2 —HWFEIRT, V, =V, THDLDOIE, ik ?
AR TO X v /3 & v ADI-BIE & BIROAMFEBIRIL 2
Elo. AJuw - ThE A ?
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() $&inig 57 2 AL =0.63 uH)

Ve (t) = Ve (t) =
+ Ri. (t)— i
O ;

1 booys 2 bGOOw 3 4 1.3002 2.000s/ EE)] 1 5009/ 2 3 500%/ 4 500%/ 1.3008 2.000%/ BE
v () pD) v, .|
NV WA PA AL LAY AL A A
AN BV o A I N P o\ WAL AN NV AN AN | AN
Y N Y | WY (Y Y TN WO YN Y |
Vs t) - vi(t) Uy (t)
(] = Ch1 - Ch2 & JEEE J Mit]=Cha - Chd I I ]
(b) 300 kHz TO A J755 (c) 300 kHz T H J1uk
1 bBoOows 2 500%/ 3 4 1.3002 200.0%/ BE 1 bGoogs 2 3 500%/ 4 500%/ 1.3002 200.08/ BE

(D) pi(e) v (D] poft) ()

S / W f gt A

{

TV N VIV TR Y Y Y

v

vy () — v, (2) v, (8) — v,(t)

(fft) = Ch1 - Ch2 I [E=E MI=Cha-Chd & ez ” ]
(d) 3 MHz T?D A J7¥ (e) 3 MHz T H fyuli
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1 5009/ 2 500%/ 3 4 1.3008 50.00%/ R 1 5008/ 2 3 5008/ 4 500%/ 1.3002 50.002/ B
v i) v, (0 b () ()
/N\_ i , A | /"\\\ AN /// //""‘\_\ \ //""‘\_\ //""j\_\ /}/""‘\_\
\ vk AN \ a1k \ \[ .\ \ £y \
L /‘ \\ e \\ A \ / \ B ; ‘ k’ < ‘ 77N
\ / ‘. f /i / \
%\ / / \ \ ,// / i \ N \ L i AN
\V \/ \/ \/ \/ et N/ - bl W
Vs t) - vi(t) Vo (t) — vl(t)
(fit) = Ch1 - Ch2 |EE= [EEEE ] (fit) =Ch3 - Chd4 ) (2% IEEEE
(f) 10 MHz T®D A% (g) 10 MHz T H 15
1 500%/ 2 5BOO%W/ 3 4 1.3002 20.00%/ a5 1 500% 2 3 500%/ 4 500%/ 1.3002 20.00%¢ BE
v, (t) i (t) v, (t) Vo/,(t] 7/1(?)
Al 7 A 7 A B A A I O A

Lo
=

g

1‘\.#/ T ) N/ \\J/A N
A AV ALV VRV O v I A v A v B A
\/ A/ \ Yt A S
v () — v,(¢) v, ()= v,(t)
{it)=Ch3-Chd ez e

[fij=Ch1-ch2 ) J

(h) 30 MHz T® A7 (1) 30 MHz ToH| /¥
X 2.8 #&ifiA v & 7 B ARFREE O A D EERE(L = 0.63 uH)

7 2 —WFIRTV, =0, ;=1 [T LRV, (i)
HIRIZRBWTA X7 X 2D {-EE L Bt & OMAHREFRIZ, 2L THD0?
ZD L&, AN THEOBERIZE U ?

P 1 DEX
LT & 3SR DR OB R 2T D 2 & R EMBER & OBIR, B & B & I 00 Uk &
R, Xy UH LA Z T FOAMTOHRLRETHY . O ZHRTIMERD D,
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2.1 ERRRERIE LC E TS
WDKK 2.9 1%, —EDOHEE)D 2 AR O —n 2 FEakiE BRI U, iz Bkl Uiz & X, BRI
Digi(x=0) L #&i(x=1)DBEL AT B A a—FTHE L& XDMETH 5,

([E] : 2 2 CERICERT 237 0 R Al AL 2.3 [IZBW TR T %)

R . Vip (1)
R Vin® B = — LR (I3 m) ®
f :j [:
,,,,,,,,,,,, R Vim(D) Vim ()
NI

(a) #& i BH GRS

5009/ 2 5008/ 3 4 12808 104.0%/ Bt 2 3 500w/ 4 500/ -160.0:  104.0¢/ ik

Vip (t Vim t)

Vim (t)

(©) o () |

| [ .._|‘||,||‘|"

||
fit) = Ch1 - Ch2 J JI J fit) = Ch3 - Chd J| | |

(b) ATk i FEE & AT C oD JEm w5 | R
15009/ 2 3 500v/ 4 500%/ -24.50% 50.00%/ SE] | 5000/ 2 3 5008/ 4 5000/ 24 50¢ 20,002/ aB

‘ G VNV Z RGN AL A
TV W I I Ve b1y
N//7\1]{”/ &\\7 v \ v \\\? OF \t/// v /\V\?ﬁ\J - / F N\/
Vip (1) |— N(nst Vi (E) = Vim (©)
Mot - \vl
({1 =Ch3 - Chd ) (=t A JEEEEER AL TT=Th3 -t = T [z kL ]
(c) 10 MHz (d) 15 MHz
| 5009/ 2 3 5009/ 45000/ 250 000 em 15009/ 2 3 5009/ 4 5008/ 2450 20004 ew

/NN AN /| AN AN 7 N\
1V V] oo\ [om®/ PRV IR YERY/ N /AR
1%, \(; AN '

NN\ AN AN
N VAV \/ / NANARN

C
e

vl,,(r)\i U (£ U, () = v ()
Y A\
(ft)=Ch3-Chd J (A=A JFZxy k20345 ] [f{t]=Ch3-Chd | JFZx k. 20032V ]
(e) 16 MHz (f) 17 MHz
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15008/ 2 3 5008/ 4 5008/ -24.50% 20003/ BE

/N 2N\ S A AN A\
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A NS N
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le (t T vlm(t)

,/1

)

e

TitT=Ch3-chd [Eza=p 7 1ZE 21 kY 3]

(g) 20 MHz
2.9 AFREB00 mm)2 AHKRO Bk 1 C o R

I ORERT, FRERESMROGEA XA O BTV (0) & &SRO BILEV (1) X582 —H L TWaH 2, JEHEK
NEL 7o TL D EWENEL 25T 5 L), IRIEHZEIL L TWDH, MR BN TL D123 8fiF T
&%, o, FRCANE TOBER LOEEEENIEF I/ E < EAMIZIZE r) & 72 T2 R
FHELTWDSZ ETH D, BBOKIENBKG—7 ) THHICHLEL LT, 5 EEE TIIANHTO
FBENL OIS, TRODHOANA LV E—F U ZRE Il 2L THY ., OB TIRERINIES
IZREL 2> TN D, ZOWRREBITESENSEEL TND I EEERL TS, ZOEBRTORKEEIT
3% 16 MHz THAE L TV 5 Z EBBIIIS LTV 5

WDKD X HIZEHNFETFE LT L(=11uH) ZWHIFE T & LT C(x56 pF)H 5 732 5 Rl 2 fitke (2 85kt L 7=
]S (R I T B B e Bl &\ D) TO A s - O BIE 2 RET 5,

Rg /2

WO Lo L w0

+ +

N T Ve®=Vip®) Vi ()

Vip® ~vim () © ¢ ot =¥Ip T Vim
O ——O N
; AUUAAN

Rg /2 Vim (t) L L Vim (t)
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k 500%/ 2 b500O%/ 3 1.00v/ 4 1.00v/ 20802 104.02/ (313 SOov/._ 2 S00M 3 260 10402/ Lo
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3 1.00v/ 4 1.00v/ 208.03 104.03/ Fik 1 1.00v/ 2 3 1.00v/ 4 1.00v/ 208.02 100.02/ BE)

i (8 v R 0O)
LA /\/ﬁi/‘\ﬁ/\ﬁ/\
EZAYAY AN YAT AV A A A

D
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- |

flt]=Cha - Chd ][ J| J ([ =Cha-Che e IEEE ]
(e) 771 0> oAy B oD JE e B 5 | R () 5 MHz
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vip () vy 1) vig(t) . (8, .vmsgb
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YAVANAV/AVIAVAY;
WAWIN AN AN AN NANN
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]
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vy (4 vt V@) vy (Y () vy,

AN
IVATVATAVAYAV AV AV VAVARRNV AV V. A VAR A Vi
%W\/\‘ vAVATAANAN AR A AN AW AN A AW,

vln(LL =" (t) .. le(t = U (t)
A

| A —

3

MI=tha-Cnd &= [E=x 7 ] T =Cha-Ch

() 11 MHz () 15 MHz
¥ 2.10 LC Offtkemirlig CoOB/EFI(L~1.1puH, Cx56pF D& X)

Z OWPERE ST, HIRE W ES 10 MHz & 27 MHz @ 2 25FTICAAE LTV DA, X 2.9 TE b v 7= Frtk
DD IRZINTWD DR T, EARICHE CFELZ R LTV 5D,

ZORERMDOEROA L H T A AR TEX YRV A AR TRERST-RVWETFTHDHEEZLD, A
VEI R AL T N RTHIRINNAH DB Z B ER TR FTHDL I LR Ll, Lehio
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HZEITh D,
FIEEERD N L — AR RERE 2 EN E Lk 5 42 b R FOEEICH Y . —RITIIEE
# ¥ (transmission line) & V95,

(a) (b) (c) @
BHE 2.1 B OW 75y NMr—7 V(e E#RD k@), v~ A7 a2 MYy TR D).
RIERR IS (21X — B, A1X ' R C). BV Yy Kr—71(d)

AR REERE TIHBRERVREZEARL LTEXD, RVWEEF I Z LT EDWmE 2 7T H & KEkHA
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