S
QENES : FEEAR

HAREK DA V=RV R (Z) T FIXRVZA(Y)D
JEBERAFE L, HRERE T Y — 2 2o 2 v 5 R
BhHb. QHEDERD—DIX, ZOV¥—7DOHITRX
5. BiRiE, xelceEgsns [1-14]1.

wo wo

w9 — w1 - E

wo iR A IR A

L ¥ C »EJFICH L TEYDGE
Y| 23R D 1/vV2 %
(Z1 & V2 1)
1272 % A TR (w1 < w2)

L ¥ C EJFICH L THH DFE
|Z| BFAREE D 1/V2 1%
(Y1 V2 %)
1272 % A R R (w1 < wg)

Aw w2 — w1

COERDOHSTZ THEESRK L5 ZEIiZT 5.

w1, W2

MV2f5cmseE) 2 V25T k2 &) RO
MM (1/2)) LIEHRT 2B, UMTokS5 i
F— (ERIFHEARRY DOz xLF—=8)) OfF
BERMEICHBRE L300, IO ARENEEZLATY
550TH5.%1

o EETIRE BN L - BRI O BRI,
AR wo D& ZiTHAkr D,
w1 ¥ w DEEITE, ZFD V21D,
| B2 BT 2ENE 12 B,

o SEBIMIRE T L 725 AR B D BT,
AR wg D& FiTHAkE D,
w1 ¥ we DY XL, FTDIUV2ITHS.
| BIE 2 BT 2B 12 LB,

1 2078, HEETIE w1 & ws % half-power angular frequency

W, Aw D Z ¥ % half-power bandwidth £ \5. B
% dB (7oL, Hfie LTHid e 2IHHADT 4 — L=
L Z e MEZN) TRIT L, 1/2 51k -3 dB 2D T, half-power
bandwidth % 3dB bandwidth & 5.

=ERIE
Q ENEE : TXILF—AR

IR D Q HDEFRIIEMD 5208, Z2OHTH, H
REFED 3N F—REFRENICER L, ZORX Z2HH
LR DB AENE TNTNE. 2

Q = 2n 1)

Wy IR EHEINEE T2 30X —
Wp R T—JAHICHAEZNZ ZALF—

(RIS 23X — L ZOFIEN 13 ?])

I IC & 2 AN F—(REEOMS 2R T 272D D
b RWEMIZ, BFEOENLCEKTHS. L Cldx
INF—ZWIRE 73R T 2FBEFTHD, R DX
IICEZAIVF—FEHEB LR, LMo T, L2 C%
MHagbede, BENPZTY, L-CHOZAINLF—
REPEREDIR LRSS, THRVX—%FRFT 5 2 eHH]
BEr 3.8 D%, LY CHHFIT2 31X —0D
Gtz THEPIEFET 225 LF— WS,

Mt L ¥ C 7200 OEE, L CPR->Tw
7O A X —DEFHE, FEPERL TR ARE LR
5 (X —{RFANC X 3). EEIC R & Eh TV
25E121E, RICX2ENHBIC X o THBDMRFTS 2
IANF=PREZCEDT 2. THEO T 3L F—{REF
BN 2, TOLED TZXIALF—DFLD L
THYH, RIZBI2ENHEINZIWIEEEL.

HTTH,E%#ﬁHTél%w#—K%wﬁﬁ%ﬁ
B9 % FEloier, BRSER STV 2581
M3 5.

(BEIEHRINATVWE L &1 ?])

FRSEHREN TV S RLC B DB EICIE, R TO
HBEIANF—PER> ORI 2720, BEEHIR
B2 I3 —2RPT 5 13z, BRI
INF=DRFFENS.

2RI BERIITIRARN (W 137 5 I ERT E 2und
).

*3 RLC M ICBE A ERE I N TORWEED L-C Moz 3L
Fo e RERICOVTIE, SHIE TER OV LC ) ¢
[BiED 72\ RLC [ %5-

O THIRD ) BWOINRE. RERS, BT E51C
FRIIRENT 235605 35 5.



RLC parallel
T T T
_ 06 ~ws(t) = wy(t) + we(t)
2 ws
@ z N\ )\ me) ]
3
5 o0.2f B
0
RL series + C parallel
T T T
_ 06F —ws(t) = wy(t) + w(t)
ENE | Saiis o a7 S o Ws
041 -
(b) & | we(t) \ /wi(t) |
3
5 o0.2f B
0
0 0.5 1 1.5 2

wt/r

X 1 RLC A EIFEIC BT 3 =2 F —JE ¢ RL EY) -
C fiFEE I BT 2 = 3L F —KE.

Bz, EHDH - WHDAD RLC [HH D5 I,
K1(a) iR &5, MEHIREEET 2B LY —
F—EMEICRD, Zhd Q EDERITBIT S Ws &
%‘*5

—7, B AFIMEEL TW5 RLC BEOHAEIC
i, 1) IR T L5, EEIREFT 2B L
¥—2d 3 FHEEEFLE UCEZERE L, — &M
KRBV 2o &5 RBAIE, BIESHEET 2
BEF = 2L F —DFHEEE Wy ¥ 35, RERs, T
f6h 63Ny (=K X, I35 emichk
D, EHMINIEEEDEFFT 2 T AL F —ICF S LT
BROPSTHS. ZOrx, B NVEEEE2 e 5] 720
T, RO &S RYBENERIMED DT W), K
Ecix, XKQTRLEZEIII, Ws '

MR DS E H NSRS 2 T4 L ¥ —

YEZEL TV,

*5 GANH# %) RLC [EE) ¥ M5 RLC Hi& ) %25,
*6 5 v WHIHIRAE L 7= RLC [EI86 0 T4 - 3% 2.

S
QIEDEE : Ws DERERICDOWVWT

IANVF—FHAD Q HOERICMHEDLNE Wy DEFH
X, FRFICEX > TRER->TVS. BERENILIRO®ED
TH5.

1) THEEEFEFT 3 =20 F — ] [15-17]
(2) THIEARE T 2 =2 L F— DR AM] [18-23]
(3) TR DRI T 2 22 F—DFIFE] [24]

TIC, MHBAREEST 223 0F—) 13, RATER
5.

ws(t) = wi,(t) + wc(t)
L HREFT 2 Bl = 4L ¥ —

C PR T 2BRF T L ¥ —
AR T 2 T 4L F— |

wr,(¢)
wcl(t)
ws(t)

IS DFATHEANIN LT, AFTIE, Ws %
(4) TR EFINRETFT 2 0L F —

CER L. ZORBZHRAULEEE, SLOTHET
WARZEDTHZ. 22T, FITHEHO T2 Ih<X
41 VI RERT.

o (1) DFIERS
(1) TlX, Ws=wg®) &355%. EKITE->TIL,
1 () ITRT &I, wegt) PIEKEIRE#HT 2. 0%
D, EBTRT Z A TERL.

* (2) ORER
(2) TIX, Ws =max[ws(®)] £35. ZhickDh,
MERTRT I TERV] 20 (1) OREAX
fRRXND. LarL, FHEIS Tz LE —
R, FERINIXEB IR R I ATV R VS
THh (Ed), Zzhe Ws IZED 2 DIFREYIT
H5.

* (3) DB
(3) TWF, Ws=ave[ws(®)] £35. Z4uckb, (1)
t (2 oMM BRI NS, LirL, Bz Y
23] RITE, 2OoWHNERIEDS LW
(Jeid).



S
Ws &2 TRKfE] L TBERDLGEFEETZON?
ZhX, Q HOBEEREEICHEBRLTVE LS TH
3. QEX VI bDIEHINLWHOEIZ, Q %
V772 vA (Le C) DKk RS (BIUKTOF
Epopichizons) #RTHDTH-72[25]. 2ok
X, C DIERIIEHTZZIENEI o720 L, L
DERFBHTERL /WS DD, YD Q
fEoEZENAZ, L& RZICEBLEMTOD &5 45K
12755 T\ [26].

coil reactance  wL
coil resistance R

e, CORDHTFHRIC JIZ EHT B L,

:a)%LIg
iRIZ
wLK%Eéh%liw¥—®%kﬁ
R OF¥EEN
LICERBEIN 3 T2V F —DREKH
R OFEES T
_ﬂLK%Eéﬂ%i%w¥w®%k@
R T—AICHBEI NS =X)L ¥ —

Q

=2r

2 A
T = = EH ORI O A

LRBEZeL, TANVF—ICEH LR Q HEHDORRDM:
77 b YIS 6B o 72 [27].%7 TRAMHE) w5 REE, k
SORT Q xR ITRomFIcHng. 772L, 2o
CEZRAMEERZDIE TLICEBEINS T ARLF—
THh, IFEKICERINSE TR LF—] TIERW.
HLETHROHRTH 223, W O20DHEEFICE
WT, Q EDERNDDFH MEIKICEEINSE =L
X—DREKAHE] EEHRIATVWAERIZ, [LIcEEX
NBTFNVF—DRAMHE] L WIRED TORKAMHE D
iz, DEHELIEZTC, THBICEBEINZ =L
F— ] KLTLESRIRZHZDTRERVWLEEZT
W3, ZOX5CLTLES b, MENRET LI LI
DWW, ERD@EDTH 5.

T 2 OEFBTHIE, FABEDBFT L BRI TR TH Q
EAERTERehbr s, BRI, QHy S22, HIEH
KBWTERSINZbDTH S0, HEDHZ L0 Q E
2, HEOHZ C IO QEL VI EKT, Litd k> HE
B> eBLIELIEH B.

=ERIE
QENESR : TXRILF—AREFEERAXDE R
RLC [\ D 3 ¥ = & FEES KD @ I,

* BEFD - WHDHDIFEIL,
BEIC—KT3. *®

o B MFIHRIET BB,
BHBICIFT—BLEW. =71,
Q>10&5IE, KLVially 3.

TODERLRIMHTERLE Q A CELZHES D
D) —HT BV ZriX, Q HEMALITD o o[Hliks;
HRRFFICERTIEEL R o TWA I 2 EKT 3.

o Q HIIEBREED Y — 27 DFL S DIEIE
* Q fHIZT ¥ —{RIFRET] D & DIGHE

7, AF—REFEEELSKO Q H2 GElz
fEob0D) —HTHIehn, EH5H6BLU NIRRT R
e Ro.

—_

EAO K=,
EAS K =W,

o EFFRFIA/ N WIEE Q
o IFHEHFIAREVIEE Q

=

8 BRI OWTIE, EH DA - 5 DHD RLC HERICES 35
Higkr FEESBI L.

D BRFICOWTIE, B & WHIAIRE L7 RLC BT 3
TR REE SR L.



4

=RIE:

QENESR : ENZzRHVIAR

BLEE TR, =X -0 Q HoRHITfHEDR
5 MAFFEh2 23 F— ) & HHE IS THLF — |
Dtttz TEMRHS7D (DX DEID ) CERLZB O
TRIZIELBTES. LEkPoT, UTFTDLHICQMH
ZENTERIEED H 2 [28-32].

Py RGO L OMERHES DK E X
EQES
HIRFD C DIENEH DR E X
YEL5TH W0

P HIEEOR OBFWMEN

EEBHTHATFPENENZ, —RICQ 2 WVWILET
RENZD, QMEOQ ERLEWVWEXSIZ, Z I T,
Pyrl7:

(2% . Z A3 ¥ — L EOMR]

o L BMRFFT 2HRATANF —.
= L OESNENRIEN0-1E—-0L7%3
Rl C O IR E S OFE A,
o C WRAFFTARART AT —
= C OEMENEEP0-1E—-0r%5
Rl C O IR E S OFEIE.
* R T—AMICHEIN S Z A LF—.
= R OHINENPICO—EAAOREITME.

IALF—HRD Q HOERKIX, MOakoOBTER
INTWVWBEY, MATOETERL THEMTH 2. »
O, LT 2BRKIIALF - C HMEET 2HK
T3V F — A DSE R BN T 5 3L — b
TH3.* OOz ehs, KEOXSREBENCEBE
EOTREL 72 5.

*10 %l RLC [EliE 0 Q fEIc B $ 2 HHlHH - % B K.



SZ Xk

[1] F.E. Terman: Electronic and Radio Engineering
(McGraw-Hill Kogakusha, Tokyo, 1955) p. 49.

[2] G. Williams: An Introduction to Electrical Circuit
Theory (Macmillan Press, London, 1973) p. 117.

[3] H.L. Krauss, C.W. Bostian, and F.H. Raab: Solid
State Radio Engineering (John Wiley & Sons,
New York, 1980) p. 41.

[4] A.J. Pointon and H.M. Howarth: AC and DC Net-
work Theory (Springer-Science+Business Media,
Berlin, 1991) p. 79-83.

[6] N.M. Morris: Electrical Circuit Analysis and De-
sign 10th Ed. (Macmillan Press, London, 1993)
pp- 305-307.

[6] E. Hughes, J. Hiley, K. Brown, and I.M. Smith:
Hughes Electrical and Electronic Technology
11th Ed. (Pearson Education, Essex, 2012) p.
311-314.

[7] A.-H. Robbins and W.C. Miller: Circuit Analysis
- Theory and Practice 5th Ed. (Delmar Cengage
Learning, Clifton Park, NY, 2013) p. 745-748.

[8] R.L. Boylestad:
12th Ed. (Pearson Education, Essex, 2014) p.
886-890.

[9] H.W. Jackson, D. Temple, B. Kelly, K. Craigs, and
L. Fuentes Introduction to Electric Circuits 10th

Introductory Circuit Analysis

Ed. (Oxford University Press Canada, Ontario,
2019) p. 751-753.

[10] C. Alexander and M. Sadiku: Fundamentals of
Electric Circuits 7th Ed. (McGraw-Hill Educa-
tion, New York, NY 2021) pp. 629-630.

[11] J. Bird: Bird’s Electrical Circuit Theory and Tech-
nology 7th Ed. (Routeledge, Oxon, 2022) p.525.

[12] T.L. Floyd and D.M. Buchla: Principles of Electric
Circuits (Conventional Current) 10th Ed. (Pear-
son Education, Essex, 2022) p. 831-835.

[13] W.H. Hayt, Jr., J.E. Kemmerly, J.D. Phillips, and
S.M. Durbin: Engineering Circuit Analysis 10th
Ed. McGraw-Hill LLC, New York, NY, 2024) pp.
636-642.

[14] M. Steer: Microwave and RF Design III - Net-
works (LibreTexts, 2024) 5.2
https://eng.libretexts.org/

[15] F.E. Terman: Electronic and Radio Engineering
(McGraw-Hill Kogakusha, Tokyo, 1955) p. 45.

[16] A.J. Pointon and H.M. Howarth: AC and DC Net-
work Theory (Springer-Science+Business Media,
Berlin, 1991) p. 88.

[17] N.M. Morris: Electrical Circuit Analysis and De-
sign 10th Ed. (Macmillan Press, London, 1993)
pp- 302-303.

[18] G. Williams: An Introduction to Electrical Circuit
Theory (Macmillan Press, London, 1973) p. 114.

[19] H.L. Krauss, C.W. Bostian, and F.H. Raab: Solid
State Radio Engineering (John Wiley & Sons,
New York, 1980) p. 41.

[20] T. Glisson, Jr.: Introduction to Circuit Analysis
and Design (Springer-Science+Business Media,
Berlin, 2011) p. 338.

[21] J. Bird: Bird’s Electrical Circuit Theory and Tech-
nology 7th Ed. (Routeledge, Oxon, 2022) p.520.

[22] C. Alexander and M. Sadiku: Fundamentals of
Electric Circuits 7th Ed. (McGraw-Hill Educa-
tion, New York, NY 2021) pp. 629-630.

[23] W.H. Hayt, Jr., J.E. Kemmerly, J.D. Phillips, and
S.M. Durbin: Engineering Circuit Analysis 10th
Ed. McGraw-Hill LLC, New York, NY, 2024) pp.
632-634.

[24] M. Steer: Microwave and RF Design III - Net-
works (LibreTexts, 2024) 5.2
https://eng.libretexts.org/



SE SR

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

E.I. Green: The story of Q, American Scien-
tist 43, 584-594 (1955). also available as Bell
Telephone Systems Technical Publications Mono-
graph 2491.

FE. Terman: Radio Engineering 2nd Ed.
(McGraw-Hill, New York, NY, 1937) p. 37

H.A. Thompson and F.E. Terman: Alternating
Current Transient Circuit Analysis (McGraw-
Hill, New York, NY, 1955) p. 144-145.

H.W. Jackson, D. Temple, B. Kelly, K. Craigs, and
L. Fuentes: Introduction to Electric Circuits 10th
Ed. (Oxford University Press Canada, Ontario,
2019) p. 748.

E. Hughes, J. Hiley, K. Brown, and I.M. Smith:
Hughes Electrical and Electronic Technology
11th Ed. (Pearson Education, Essex, 2012) p.
309-310.

A.H. Robbins and W.C. Miller: Circuit Analysis
- Theory and Practice 5th Ed. (Delmar Cengage
Learning, Clifton Park, NY, 2013) p. 741.

R.L. Boylestad: Introductory Circuit Analysis
12th Ed. (Pearson Education, Essex, 2014) p.
882-883.

T.L. Floyd and D.M. Buchla: Principles of Electric
Circuits (Conventional Current) 10th Ed. (Pear-
son Education, Essex, 2022) p. 689.



