Journal of Engineering and Digital Technology (JEDT)
Vol.10 No.2 July - December 2022

1993N 5098 Y RYIUBIUNUTTAIALUUNRTIBUNATILDIANA Taeld3995 VDTA

(%
Ly

WS Wuwa' 9n9n3Y Uusounan? osiu wgtdu’ 19wed aeeEsmni

AD

123 maig3manssumans univeaginmlulads 1vunadaly INgnYnveuLAY, YauLAY, Useimalne

‘aeugImnssumans aorUunalulagnsyemnaniinammsaInnsy s, nFUNNEILAT, Ussimalng

*UseriusuTsia 8la : orapin.ch@rmuti.ac.th

Fusiuatu: 31 fwau 2565; Suunanuaduuile: 29 nsngiau 2565; ABUFUUNAIIN: 6 AAIAN 2565

wennsaaulal: 22 Sunau 2565

unAnga
unaudiauen1sdunsIziesnIssdyy aeunUszaRduduasauuunidunauaz iedne 299siiaue

iululnuausedu Inein9es VOTA inldilugunsalueadiudn aunsaduasiziileidunsesdyaaldasuiian

'
o ' a

sUuvuwendu leud fleddunsesdyaauuunsesiuauisn (LP) nsesunaunad (8P) Miumaigs (HP) fauau
AL (BS) waznsosrunnaud (AP) nsliidesuuiasulassainawesias U SR OCCRRE AYRTARI ATt
amnsaUTuAe i BeusI I AkarUsEneUguA e sasIdBasyiefuseisnsmedidnnsednd uazldviinis
I1909AUANBUENTINNUTBNNRINITBIFQIMAINE1 Il TWN Y PSpice Ingltinaluladduea 0.25 luaseu Snvadld
femRsnageUNINuTesasitiauslagllefiues CA3080 FananmsuusAmriidamsssumAagiilainlidma
sorfiUszneuaunw TasnumaAnuRananRABIITY 3.727% nmsfiarsanauiadisuessniuein (THD) ves
HANBUAUBILUY BP wudn THD ddngeaaiviniu 10.782% uaﬂmﬂﬁé’qwud’1miﬁ’mwuama%ﬂsaaé’mﬂymﬁﬁwLauaLﬁa
qmmﬁLﬁﬂmim?{eul,mmé'?uwi 0 °C fia 100 °C ferArmidoauugeaaminiu 16.98% Aigamail 100 °C TN

AATILIRANITINUVDINAINETAGIETT Monte Carlo HaflanuInwuliNueIANUDTILNsTIUYIRL ANAINEANAIA

WiEd 0.189% Wintiu FenaillananiunaInnIsiasdsasn1siedsnnastinuasnndesiung v iiiaue

AIEIAGY : 1AINTOIFYYIULUUNTBUNATLEIENG 29INTBId Yy IoNUTZAA 2995 VDTA 2995LMunusanu

110



o Journal of Engineering and Digital Technology (JEDT)
A\
/@ Vol.10 No.2 July - December 2022

Universal Filter with Single Input and Five Outputs Employing VDTAs

Jirapun Pimpol! Chakkrich Panrueansan® Orapin Channumsin® Worapong Tangsrirat*

Y23 Faculty of Engineering, Rajamangala University of Technology Isan Khon Kaen Campus, Khon Kaen, Thailand

“School of Engineering, King Mongkut's Institute of Technology Ladkrabang, Bangkok, Thailand

*Corresponding Author. E-mail address: orapin.ch@rmuti.ac.th

Received: 31 March 2022; Revised: 29 July 2022; Accepted: 6 October 2022
Published online: 22 December 2022

Abstract

This article introduces the synthesis of single-input five-output universal filter employing VDTA as the major
active component. The proposed universal filter operates voltage-mode and it can also generate the five filter
functions, namely lowpass (LP), bandpass (BP) highpass (HP) bandstop (BS) and allpass (AP) responses
simultaneously without modifying the circuit configuration. The proposed filter achieves the electronically and
orthogonal variation of the significant parameter natural angular frequency and the quality factor. Detail analysis
of non-ideal VDGA effects and circuit component sensitivity are included. The achievement of the filter circuit is
demonstrated with PSPICE simulations based on TSMC 0.25 microns CMOS technology and experimental
workability employing IC CA3080. Further, the tuning results of natural angular frequency without affecting the
quality factor have an average error of 3.727%. The total harmonic distortion (THD) of BP filter response has been
investigated that the maximum THD values of 10.782%. Moreover, the work results when the temperature
discretely run between 0 °C to 100 °C, it illustrates that the maximum deviation of temperature at 100 °C is equal
to 16.98%. In addition, the operational analysis of the proposed filter with Monte Carlo method which the trend
of natural angular frequency was approximately 1.593 MHz with only 0.189% of relative error. The all simulation

and experimental results of the filter circuit are the corresponding to the proposed theoretical.

Keywords: Single-input five-output (SIFO), Universal filter, VOTA element, Voltage-mode circuit
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[17] VDGA=2 SITO X
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CFOA=3 Float R=2, Gnd
[18] SITO X X v v
(AD844) R=2, Gnd C=2
CFA=3 Float R=2, Gnd
[19] SITO X X v v
(AD844) R=1, Gnd C=2
Float R=3, Gnd
[20] LT1228=3 SITO X X v v
R=1, Gnd C=2
Gnd R=3, Gnd
[21] DVCC=3 SIFO v v X X
C=2
Float R=2, Gnd
[22] DDCC=2 SIFO v v v X
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Gnd R=2, Gnd
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veng) : DDCCTA = differential difference current conveyor transconductance amplifier
VD-DIBA = voltage differencing differential input buffered amplifier
VDGA = voltage differencing gain amplifier
CFOA = current-feedback operational amplifier
CFA = current-feedback amplifier
DVCC = differential voltage current conveyor
DDCC = differential difference current conveyor
TO-CCI = triple-output second-generation current conveyor
VDTA = voltage differencing transconductance amplifier

VDDDA = voltage differencing differential difference amplifier
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