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Abstract: A novel method for n-order current-mode filters using the Current Differencing Buffered
Amplifier(CDBA) is presented. Based on the signal-flow-graph a systematic design formula is given in this papers.
As examples, a new fifth-order butterworth low-pass, high-pass and fourth-order band-pass filters are realized.

Simulation results from PSPICE are obtained to verify the theoretical analysis. The proposed filters have the

characteristic of simple structure and less number of components.

Key words: Current differencing buffered amplifier (CDBA); Current-mode; Universal filters

1 5l

ST A P P U 25 43 S RO B R I LA 4 AR L U
He 8 (CCOID) AL RO S (CFA) R 54 s i
2R, LY v AR L RS S5, AT AR A R SR FLAE
B, HAHMZES MG, A B B A VLST
LT (AR, S5 T-CDBAM RIS ik o2 Ot
— B S, (Rt CDB A R 1 v I 9 0 5% (O 5 8
Ao SCHR[T)AE S I SCBLTCUEBR TE 45 K i CDB A JE B 2%
MU S HI S 2, L SEILAT MR D A A B 4 4, AR
KAVE. ACSCHE I IR 252 SR 0l AR 38 CDBA-RCER
2%, AR T Liksh s, o HEA BT R, REJE
% Mgt AR S, BT TR B, R T
SRR, AR T LGSR 7] R
2 CDBA FAAKRR K E A H %

RV ZE 70 G MR SOR B AL AR 3, 7E B s L s
o Sk NP o S VR A R A S T 4 U SR (1) R 1 3
No

2005-08-22 i F|, 2006-02-21 it[m]
RTE ZUH T (04C346) % B i

v,=0, v, =0

, (1)

w z

=v, 1,=1,—1,

MR A AT 22 2 N AL i), — 4, 3 2 i A BHAT A 4
B w i (i ) (L v, o BRI, X SORE, R ZE 0042
MY ON ALV WE SN ON LS PR RN RN N SN
@t CDBA HUREAFUARI IR U 2 P, M I ke,
1SR (2) AL R AL

iy /(% - iin) =Y /Y2 (2)
M (2) P F TP 2 SR w i i) P BT R S LA
AIEE, e WKL B, ordE.
3 (2B n MrERR AR BRI RE

BEAT R g v o 5 (21

i i. iip Yo
Up o—— P Z o, —p 2 —:}—l
CDBA ) CDBA =
i,, ".w Lin }2
Vp o= N W —p—o v, —n w —:|1

1 CDBA MJHLEEFT 5 2 CDBA FEABURY K



%33 JIE RERESE R N CDBA-RC A JER 2SR Gk it 761

ot _ b,s" +b, 8" e b232 +bs+b,

H(S) = n n—1 2
Ly s ta, s+ + a8 +as+q
_ bnsn + bn—ls_l et b28—n+2 + bls—n-H + bﬂs—n (3)
Tta, s 4+ tas " +as" +as"
@) EIF, 7
. _a -1 —n+2 —n+1 —n
Z()ut =y (bn + b'n,—ls +ee bZS + bls + b()s )
-1 -2 —n+l1,
Ty S ot T 098 oy T T S Tout,
—n.
— QS oyt (4)

H X (4) T £3 S AR 3 B B4 S i L (W) 3 o) - RS S
TR, SC R 0, AT AR S B, K
N 5 SR 2 A S AR I T T i ge sE i, &
AR 5 15 5 B B A 5 (A T T CDBA B AN i A 3t
HIARIR I BESE I HH LG RT 753 3 nf il FH CDBA-RCIE; #5117 L
AR (B 4) o A 4 Prsnbiis HH CDBA-RCUEUE #% 3k
AR AR PR, T B A5 5 [ AN S o7
BT E

p lout

—ay

3 AT Rk e B R

l—’il Ry | & Ry km Rt | in Ry (1
P w P wlF--ep w P w P w

CDBA CDBA CDBA CDBA CDBA

—n 1z Hn 2z nn—lz non oz no oz
%01 }02 }:Cn, _-]I-on QRL
= = = = = R,’l =
R =
,}ﬁ Tt
'Iij' "}
B4 nBrid@H CDBA-RC #EUk b
MG =y s b =1 = =1, =i, = 0, HEE
JEP S
IR Gy =1y, b =6 =t = =1, =0, VoLpii
JEP S
IR Gy =ty = == =0 by =y =
ce=1, =1, = 0N, NTEIEREL;
MBI G =iy =Gy b =i = =1, = 0 I}, A

4 WiITEBI S 2
T A SCHR K T I A AT, R 0 ) A

I AT AT R AR R

5 1 EiFER LR 500kHz K 5 ¥t Butterworth {5
WM. EEVER Y. 5 MY Butterworth JEU 2% 5 —1b A% 40 ek £k
K

~.

1
out __
i, 8 bt Fbs® Fbs® Fbs+1
- 1
§° +3.236s" 4 5.2365% + 5.2365 + 3.2365 + 1

H(s)=

(®)

R =R =+=R=R|=Rj=-=R,=R =1k Q,
MRS HHh: ©, =1030.052 pF, C,=515.026pF, C,
=318.31pF, C, =196.716 pF, C,=98.358pF. PSPICE
P ERIEATm N AN 5 B, AR TR bR

Bl 2 &it—APUFr Butterworth 75l g gy, HRkrh
LA 76.9kHz, 3dB 1 % 24y 70kHz, 20dB i % 24 450 kHz.
BRI EH/ITCHSEN: C, =680pF, C, =560 pF,
0, =240 pF , C,=100 pF , R, =7.7160 kQ ,
R, =4.7529kQ, R, =6.4103kQ, R, =7.7340kQ,
R|=R}=R,= R|= R,= R, =1k Q. PSPICE EI{j F )
WS SRR AN B 6 P, LA R Wit feds . B
AT PSPICE fjj ¥, M CDBA ATHE FIHISHN
0.7umCOMS R 24, HmMWE LIV, FWEWLRA
200p.A .

100 100

0
—100 e L8
£ —200

=300

e}

i3 (dB)

HA3i (dB)
|

1k 100k 10M 1k 100k 10M
B (Hz) B (Hz)
(a) 5 B Butterworth (b) 5 B Butterworth
AU DE G2 i A0 [ e I A A [N

& 5

=50
=100

—150 s s s L s
100 10k 1M 100M

$iK (Hz)

#4325 (dB)

6 4 M Butterworth 7 1 JE % A3 IR A WY
5 LRIE

N TR CDBA ZEA SEHUTRE n Byl s 24465
AW, ST Rgvat o AT, 4
Wi T— 5 B Butterworth {&#. mi@M—A 4 B
Butterworth il JEUE A . BT ILEE SRR M E AT
1), Bfais. BT, ZRGIETR: RENETEA SR R I Ol
N, BEFIN S R ES T RE s A IR T, R
TEERG AT EIC AR D



762 A O R IR 5 29 4
S X Technology, 2001, 23(5): 516-520.
[1]  Toumazou C, Lidgey F J, and Haigh D G. Analog IC Design: 0] JrHE. T CCCIL MBS DR —Brisiea. Tt
The Current Mode Approach. London, London, Peter 8 4], 2001, 23(10): 1032-1035.
Peregrinus Ltd, 1990: 30-33. Fang Wei. Current-mode multifunction biquardratic filters
[2]  Acar C and Ozoguz S. A new versatile building block: based on CCCIL Journal of Electronics & Information
Current differencing buffered amplifier suitable for analog Technology, 2001, 23(10): 1032-1035.
signal processing filters. Microeletronics J, 1999, 30(1): (1] TR, TEE, SR, — BT T st R4 1 = H A
157-160. WA 2 Th e aE s A . IR S S AR, 1998, 12(2):
[8] Ozoguz S, Toker A, and Acar C. Current-mode 70-73.
continuous-time  fully-intergrated universal filter using [12] #[EE, R4, fMHENL F5%E OTA-C mill g, mT
CDBAs. Electron. Lett., 1999, 35(2): 97-98. Rl222T), 1993, 15(5): 482-486
[4]  Nagasaku T, Hyogo A, and Sekine K. A synthesis of a novel Cai Guo-chang, Wu Jie, and He Yi-gang. Signal flow graph
current-mode operational amplifier. Analog Integrated OTA-C high-pass filters. Journal of Electronics, 1993, 15(5):
Circuits and Signal Processing, 1996, 11(1): 183-185. 482-486.
[5] Liu S I CClI-based continuous-time filters with reduced (13]  YL<0t, RGN 2t o i A A 2 0 B 2 4 S B s 2
gain-bandwidth sensitivity. IEE Proc.-G, 1991, 138(2): 210- JEBL AT MO E. T S5 E AR, 2003, 25(12): 1725-
216. 1728
[6]  Tarim N and Kuntman H. A high performance current Jiang Jin-guang and He Yi-gang. Realization and simulation
differencing buffered amplifier. Microelectronics, 2001. ICM of band-pass filter based on MCDI. Journal of Electronics &
2001 Proceedings, 2001: 153-156. Information Technology, 2003, 25(12): 17251728
[7]  Tangsrirat W, Fujii N, and Surakampontorn W. (4] FTHAR. 0 RS OC S2BL. W FRIZ2T], 1908, 20(5):
Current-mode leapfrog ladder filters using CDBAs. Circuits 716-720.
and - Systems, 2002 ISCAS 2002. IEEE International He Yi-gang. Realization fo n-th-order transfer functions using
Sympostum, 2002, 5: 57-60. current conveyors. Journal of FElectronics, 1998, 20(5):
[8]  Kilinc S and Cam U. Current differencing buffered amplifier 162720,
(CDBA) based current-mode filters. Signal Processing and
Communications Applications Conference, 2004: 634—637.
FeNE: L, 1979 AR, WL, BhEL WERS 0 A U M A ki

[9]

FFE, POCHAE. B CCIT [l 8% v B E 45 44 i sk
Wegs. TS E B, 2001, 23(5): 516-520.

Wang Chun-hua and Shen Guang-di, et al.. Designing
high-order current mode filter with ladder structure usitng

CCII gyrator. Journal of Electronics & Information

it

o U, 1962 4R, W, B, BRSO AR R S AR
PRE: A, 1965 FA, WA, BIEER, WS IG5 AR

APIEP A B, CRERFEARIBI 40 RES.



	A Systematic Design of Current-Mode Nth-Order  

