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JIRAPUN PIMPOL : ELECTRONICALLY TUNABLE INDUCTANCE
SIMULATOR CIRCUIT USING VDIBAs. THESIS ADVISOR : ASSOC.

PROF. CHANCHAI THONGSOPA, Ph.D., 107 PP.

VOLTAGE DIFFERENCING INVERTING BUFFERED AMPLIFIER

(VDIBA)/FLOATING INDUCTANCE SIMULATOR

This dissertation presents the design and synthesis of electronically tunable
floating inductance simulator circuit employing voltage differencing inverting
buffered amplifiers (VDIBAs) as active element. The proposed simulated inductance
circuit using two VDIBAs together with one grounded capacitor as a passive element.
The value of the resulting equivalent induetance is electronically controllable by
means of the VDIBAs transconductances. In addition, the usability of the proposed
circuit is demonstrated on an illustrativg réalization of the active RLC bandpass filter.
To verify the theoretical analysis, PSPICE simulation program and the experimentally
laboratory test using commercially available IC components CA3080 and LF356 are

also reported.
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2.7 3999 OTA
! ° . . g
NITVIIIAINIINUU (operational transconductance amplifier) %3929393 OTA de3uilu
4 A A W £ Ay Yo a ) [~ [
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08 1u318n31v818A1A2711] (transcontance gain, g ) V993995 Faannsaniugum1ddae
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Taeita 112995 OTA  dunsaulsmsavnemanuivesises 1881835 mama
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Wu, 1994; R. Nawrocki and U. Klein, 1998; R. Senani, 1998; H. P. Chen, Y. Z. Liao and W. T.

Lee, 2009)
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2.9 19937 VDTA
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199 VDTA (voltage differential transconductance amplifier) Lﬂu@ﬂﬂiﬂf!t@ﬂﬁﬂ%u&]
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~ 3 4 ~ qa.: . 9 (% 1 o w ~ =&
v)vggnulasuidunszumeidnanii z ()  A2890319818A1ANNUIAINU U (first
. v A 4 ¢ Ao N
transconductance gain, g ) UASUIIAUNYI z (v) ﬁ]zgﬂL“lJaﬂuLﬂuﬂiszLmﬁmeﬂJ? x (i) A8
93 1UY18AIAINIAINTD (second transconductance gain, g ) 1A8TATIVEIEAIANNI g
YY an ad A ¢ & Y
uag g ansanuau ladredsmsnuomannseind  Felaseadenioluvesises VDTA

a J @ {
puuldma TuTagnaugmeesunuduedudas ldasgii 2.24

o

~ A 9 9 = A s
51U 2.24 519azPea Taseaianeluue 199 VDTA uuulsma Tulagnsugamesuuy

=
FUDT

2.10 2993 VDBA nilassaauuuluduea

2995 VDBA (voltage . differential buffer amplifier) Ao 1ln3sineafinyianileid
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ﬁﬂlﬁﬂ‘]&]ﬂ!ﬂNllV‘IﬁH!ﬁﬂﬁllﬂﬂ\iiﬂ‘ﬂ 225 HAZUANUAUNUTICHINUINIAUNUN TSI TIU1TD

9 u

i =i =0, i.=g,v,-v,) uag v, =V (2.12)

Tagf g, A 0AT19818AIAIINN (transconductance gain) YD92995 VDBA Tagna ludad g,
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Arinaue 1509 il
W Kiranon 481g Floating inductance simulation based on current conveyors 1997

P.Pawarangkoon

M.T. Abuelma’atti | Floating inductance simulation based on current conveyors 1998

Costas Current amplifier based grounded and floating inductance 2006
Psychalinosa Ll | simulators

Asimina Spanidou

E. Yuce On the implementation of the floating simulators employing a 2007

single active element

Dalibor Biolek, Active Elements for Analog Signal Processing: Classification, 2008
Raj Senani, Viera | Review, and New Proposals
Biolkova tae

Zdenék Kolka

Mehmet Sagbasa, - | ‘Electronically tunable floating inductance simulator 2009

Umut E. Aytenb,

Herman Sedefb

itagMuhammed

Koksalc

ErkanYuce a 146i¢ | Novel floating simulated inductors with wider operating- 2009
ShahramMinaei frequency ranges

E. Yuce CClII-Based Grounded to Floating Immittance Converter and a 2006

Floating Inductance Simulator”, Analog Integrated Circuits and

Signal Processing
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Ariuaue 594 bl
Firat Kacar Liaig Novel grounded parallel inductance simulators realization using a | 2010
AbdullahYes-il minimum number of active and passive components
Dinesh Prasad, D. | New Grounded and Floating Simulated Inductance Circuits using | 2010
R. Bhaskar o Current Differencing Transconductance Amplifiers
A K. Singh
M.A. Ibrahim, Lossy/Lossless Floating/Grounded Inductance Simulation 2012
S.Minaei, E. Yuce, | Using One DDCC
N.Herencsar Liaig
J.Koton
E. Yuce A novel floating simulation topology composed of only 2010

grounded passive elements
D.Prasad o D. Grounded and Floating Inductance Simulation Circuits Using 2012
R. Bhaskar VDTAs
Roman Sotner, Jan | Voltage Differencing Buffered/Inverted Amplifiers and Their 2013
Jerabek Hng Applications for Signal Generation
Norbert Herencsar
N.Herencsar, New resistorless and electronically tunable realization of dual- 2013
S.Minaei, output VM all-pass filter using VDIBA
J Koton, E.Yuce
1o K.Vrba
Abdullah Yesil, Lossless grounded inductance simulator employing single VDBA | 2013
Firat Kacar tiaig and its experimental band-pass filter application
Koray Giirkan
F Kacara, Positive/negative lossy/lossless grounded inductance simulators 2014
A.Yesila, employing single VDCC and only two passive elements

S.Minaeib Liag

H.Kuntman
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Arinaue 594 1l
Worapong Simple BiCMOS realization of full balanced voltage differencing | 2014
Tangsrirat buffered amplifier
Halil Alpaslan Inverting CFOA Based Lossless and Lossy Grounded Inductor 2015

g Erkan Yuce
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