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Fig. 4 The amplitude-frequency characteristics of current and voltage

5 HER{TEXW

P Fin s B rp i IR B AN 1V I IE S LRI . L « =p=0.8,R=1 Q,L,=3 mH.,C,=100
pF B9 AR T A B B0t S5 Rl A R I 5 s . 1/ 5 & L EB U Y R =20 mQ.C, =
6.5 pF:R., =160 mQ,C,=13.98 pF;R.,=1.5 Q,C, =24.5 pF;R., =14.6 Q,C, =43.2 uF;R., =141 Q,
C.=76.2 uF;R ., =1.36 kQ,C,=134.2 pF;R ., =13.131 kQ,C,=236.6 pF;R . =126. 742 kQ.C, =417 uF;
R, =1.222 MQ,C, =736 uF;R ., =102. 85 MQ.,C,, =560 pF, ZF% B i S8 3 T35 31 (9 43 B b vy 25 ey A 400 3
Wit (K 6), A R, ~R, HEI W 280 L 2%k, @i Multisim {5 B A RV WK 7 iR, Bl 7a,b.c

PR 253 5 5 K da.bac B a=0. 8 I XA IR IEARMI A . B Td.e 200l ISR IR G o, ) L HUEORT HL 25 HL R
Cugy suoe) S HLVE LR G D PIE X R R AT R 5 (2) PR &5 R IEAR Y &, 291, 8 kHz, #7728 T2 5k



48 FREIT BN RL,C, & B IR R0 B B LR 139

AR B R LB 0 H A R S RUA D B R EA Y 5

o—
LV =~
o—1oI
B 5 SHMBEENEKKE B 6 SHEMBRENERERE
Fig. 5 The circuit model of fractional order capacitor Fig. 6 The equivalent circuit of fractional order inductor
0'226"""‘\ 1400 F===H
13161~~~ 1 :
3 \\ < / I s e 2 \\
VAN N
/ T
1.737 2.242 1.835
14k Hz WAk Hz 14k Hz
a  F IR b R R IR AR 1 o FHLZH EIRSAEE
AT PR NERTA \ AN N,
AN N NN AN AN AN AN AL T
\i/AR S AR VRW/ANY/EN ANV BN IaNA)
\/ i \/ \}/ )\}; \"5 \ \ \.;U J
d i, u,jﬂiﬁﬁ e u,, ujHiﬂﬁ fou., ujHiﬁﬁ
B 7 BEIERHERIIE
Fig. 7 The diagrams of circuit experiment simulation
6 it

B X SR EH RL,C, BRIBE IR BT ST, 45 21 1 32008 I (0 18 PR 3 L il T3t A1 3 %*Kﬁh&ﬁﬁmﬁlﬁﬁﬁﬁf
®ik JE P T % \’ﬁﬂlﬁ"w 3 it S5t DR RO — b 0795 (CTD 30O o 20 B i Ik BB S T R R
e — FRR A, L BT IR AR P ARO T  BU B B R A K OT SR TR S BN AZ I o B E’JB;I U\ﬂiﬁz ﬁi?%l,m

i A (EATUHE B AT, B 22 s, L 2O R AR T IR 5 A B B B O AR I S 80 U R

FEEAN R AR, S 2B i B R R A HR B R A 0 R 58 s IR T B B B UEE#F . 1
SR AR 70 B B4 B OB 2 BT 7 00 R A P R L R B 5 A 3 R B B OO AE I ST S HOCE AR,

CR R L 20 B R A RS B A B Y — &

ﬁ'J?nlb,Hjil):F’ RN K SEBR TR R Rt 2%,



140 Journal of Chongqing Normal University (Natural Science)

http://www.cqnuj.cn Vol. 34 No. 4

SE k-

[1] MANDELBORT B B.The fractal geometry of nature[ M ].
NewYork:Freeman W H and Company.1983.

[2] RADWAN A G,SALAMA K N. Passive and active ele-
ments using fractional L,C, circuit[J].IEEE Transaction
on Circuit and Systems I: Regular Papers, 2011, 58 (10):
2388-2397.

[3] TENREIRO M J A,GALHANO A M S F.Fractional order
inductive phenomena based on the skin effect[ ] ]. Nonlin
Dyn,2012,68:107-115.

[4] CHEN L P,CHAI Y.WU R C.Dynamic analysis of a class
of fractional-order neural networks with delay[ J]. Neuro-
computing,2013,111(2) :190-194.

[5] WU R C,HEIX D,CHEN L P.Finite-time stability of frac-
tional-order neural networks with delay[ ] ]. Communica-
tions in Theoretical Physics,2013,60(2):189-193.

[6] CHEN J,ZENG Z,JIANG P.Globalmittag-leffler stability
and synchronization of memristor-based fractional-order
neural networks[ ] ].Neural Networks,2014,51:1-8.

[7] ZHANG D L. TANG Y G,GUAN X P.Optimum design of
fractional order PID controller for an AVR system using an
improved artificial beecolony algorithm[ J]. Acta Automati-
ca Sinica,2014,40(5) :973-980.

(8] I T At L A R 5, 45 1 4 B 1RO RR 43 0 119 2 %
BRI 1 [ ) i TR 22412, 2014, 29(9) £ 260-268.
YANL M,ZHUY S.XU J J,et al. Transmission lines mod-
eling method based on fractional order calculus theory[]].

Transactions of China Electrotechnical Society, 2014, 29

(9):260-268.

Lo 1B, 2k T e e B JA0 O 7 B4 20 R Boost A8 4 25 1) 43 4L
B A 55 20 A [0 90 B 2412 . 2014.,63(7) : 070502,
TAN C, LIANG Z S. Modeling and simulation analysis of
fractional-order boost converter in pseudo-continuous con-
duction mode[ J]. Acta Physica Sinica,2014,63(7):070502.

[10] AR, /N K BRae 57 BB JF 5 RL,C, W B[]0 22
4% ,2014,63(3):038401.

DIAO L J, ZHANG X F, CHEN D Y. Fractional-order
multiple RL,Ccircuit [J]. Acta Physica Sinica, 2014, 63
(3):038401.

(117 4% ik 8p T AL L,C, B8O HAF 5 [T V0 B K22
e CHRBLE R . 2015,37(2) :141-147.

YU Z B.Numerical simulation of a T-shaped L,Cfrac-
tional circuit[J].Journal of Southwest University (Natural
Science Edition),2015,37(2) :141-147.

[12] ZHOU K,CHEN D Y,ZHANG X, et al.Fractional-order
three-dimensional del X n circuit network [ J ]. IEEE
Transactions on Circuit and Systems, IEEE Transactions
on Circuit and System I-regular papers, 2015, 62 (10):
2401-2410.

[13] ZHOU R, ZHANG R F, CHEN D Y. Fractional-order
L,C, low-pass filter circuit[J].Journal of Electrical Engi-
neering & Technology,2015,10(4) :1597-1609.

[14] ZHOU R,CHEN D Y, HERBERT H C.Fractional-order
2Xn RLC circuit network[ J].Journal of Circuits,Systems

and Computers,2015,24(9):1550142,

Resonance in Series Fractional-order RL ,C, and Circuit Simulation

WANG Tingjiang
(Department of Basic Science Rongchang Campus, Southwest University, Rongchang Chongqing 402460, China)

Abstract: [ Purposes | The characteristics of the resonant state and the neighboring states about series fractional-order RL,Cgcircuit
are analyzed and summarized here. [ Methods Firstly, the expressions of resonance frequency, quality factor, resonant state
impedance, and inductance and capacitance voltage are derived and concisely analyzed. Secondly, the theoretical analysis and
numerical simulation analysis of impedance amplitude frequency characteristics, phase frequency characteristics, current and voltage
amplitude frequency characteristics are carried out and get some basic conclusions. Finally, on the basis of the fractance chain
capacitor model and simulated inductance, a realizing circuit is designed. [ Findings]Multisim simulation results are in agreement
with the numerical simulation analysis, and the correctness of the related conclusions is verified. [ Conclusions]Fractional order
resonance more universal significance, resonant characteristics depend on the device parameters and fractional order number, near
the odd-order times especially sensitive. There will be the exchange phenomenon such as inductance and capacitive characteristic,
with the order change.

Keywords: fractional-order; series resonance; quality factor; phase-frequency characteristic; amplitude-frequency characteristic
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