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Fig.1 Circuit diagram of new current conveyor CCCII
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Fig.2 Hierarchical circuit model and the equivalent circuit of CCCII
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Fig.3 Second-older current mode filter based on CCCII
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Fig.4 High—pass and low—pass amplitude—frequency characteristic curve
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Fig.5 Band-pass and band—stop amplitude—frequency characteristic curve
P 4 P& 5 05 B S PIE 2350 7 oA v AR A 2.0
I BE A IE TR , DR 29 0 140 kHz, 55

<
w=10° rad s (LSRRI % 1.0
FEL I T, FE IS PR B S M ) AR 2% v B 2
FE TR B S 38 5 A L B T IR B R S cocln Qor 01 10 10 X0 IXI0 IXI0
(5 R ST 2 S 40 A 8 0 0 L ol B K
PEATREIN , n] A5 3 250 A0 X L % 5 i 0 A B 2 (a)
& 6 4 I (1) =1.3\2.6\13 WA, C,=0.1\1\10 nF i} %) 2.0
e R . MRS R RATE R s C =
FRFHUBIA -5/ T LA 220 5 /
NP R TFT LA G0 e TS F o B C - -
SR, T L R4 o O A8 SR O R dor” o1 o a0 e
RS R TN Ry & S POR Lk, iR LY ST e ) B% KHz
SR, AR RO, DR b3 & 1) A 58 A EL R s (b)
T SR FVRIAS o 5 Lo RV LBORELIEL, 1o RV FEL S 2008 20
AT IR 5 (i (R v R B ok i e O 1 B ;\; .
4 Zip 2 J
TESE —ACH AR R L R AL s CCCI Y SE A | Qor 01 10 10 X0 IX10 IX10
FEFEEGE Bl T — AT CCCIL s b 270 ol B Ky
TP AR, BETTAS B Y B B A5 A A R T B IR AR (¢)

D AE TR SRS FIRR s Q (B AH B ST, ] A E6 I, ln, GERRREERA S B HS i
FH CCCIT i B HE I E A 1R, FR R e fE R4, i@+t Fig6 High—pass output characteristic curve for different
AL PSpice 177 FL 4347 4 UE I RE % 52 B 2 Fh ik i ) value ofh, b, G

hE4NM  https://www.cnki.net



120

1
St

St
B
S+
S
B

il 2015 4F

fig, JoUR R A
AR A FRL S P A JR SRR S TR TT R T S B T B R O S R A L R R A
PEREAT R SE IR T T 0F5T , T B SE B ﬁasﬂlj A5 A PR S DTS B0 B U, 15 3 S PR 22
ISR

SE Ik

[1] CHEN H P,CHU P L.Versatile universal electronically tunable current—mode filter using CCCIIs[J].IEICE Electron Express,2009,
6(2):122-128.

[2] EHEBIET CCITAYHL AR B I 1] 40 17, 1998,28(1):49-53.

[3] FABRE A,SUAID O.High frequency applications based on a new current controlled conveyor[J].IEEE Trans on Circuits and Sys-
tems, 1996, 43(2)'82—91

[4] AR 58 26T OTA F1 CCCI Y L RS T R B AR )] 7B T 55 1 1,2013,49(7):78-84.

[5] SUWAT MANEEWAN,BANCHA SREEWIROTE,WINAI JAIKLA.Electronically tunable voltage— mode universal filter using
DDCC and CCCII[J].International Conference on Circuits System and Simulation,2011,7(2):34-42.

[6] RIFHLL, BT, =5 5k, 55 S A Z2 i Hh e FH ] JRE AR (9 CCCTT S BRI MR T-~7 B 7412, 2006,20(2):61-64.

[7] PAUL S K,PANDEY N.Realization of plus—tye CCCllIs based voltage mode universal filter[C]//Proceedings of IEEE IntSymp on
Integrated Circuits,2007:119-122.

[8] XIHeME, 32 K £ W & AL T MOCCILAI CCCI Y =i A Sk th g P e 9 B I BACHL 740K ,2012,35(8):33-37.

[9] YUCE E,MINAEI S.ICCII-based universal current mode analog filter employing only grounded passive components|J].Analog In-

tegr Circ Sig Process,2009,58(2):161-169.
(107 ‘5250 ARG, X1VAE 3L, 565 A6 T 5 8 D 8 O BAE 5 BRCER 15 10 JRB ] S 7 5038 K22 417,2011,28(1):15-17.
[11] PANDEY N,PAUL S K.All-pass filter based on CCII- and CCCH—[J].Int J Electron,2004,91(8):485-489.
[12] 2200, - 5y T8 CCCIL A SAtASE — Bl Sk o e T HI . He i1 107, 2012,20(17):67-71.
[13] WEFHAT SEF OrCAD16.3 (1) HL T H i 3 B S5 e 3T M. AL S [ By Tlk 4 R, 2011:103-109.

Design of Adjustable Multi—order Filter Based on CCCII Current Mode

Li Yuanhai, Gao Haisheng

(School of Electrical and Electronic Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: This paper presents a circuit model of multi-functional second—order filter based on CCCII current
mode. The whole filter circuit was constituted by only three CCCII and five ground RC elements. The parameters
of characteristic elements in the circuit were modified to achieve the functions of low—pass, high—pass, band—pass
and band-stop filters on the output side. The proposed model had simple design structure, independently adjust-
able circuit quality factor and the cutoff frequency, and lower passive sensitivity. Through the PSpice software sim-
ulation of the circuit performance, the circuit design was proved accurate and feasible.

Key words: current control mode; CCCII; multi—functional filter; PSpice
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