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Abstract

This paper proposes a synthesis of impedance simulation
circuit using VDBAs and grounded passive elements utilizing the
voltage differencing buffered amplifier (VDBA) as the main active
element. The proposed configuration includes three VDBAs
integrated with three passive components, which is capable of
being synthesized into an RL, RC, or LC impedance simulator
circuit. A notable property features of circuit is its ability to be
electronically adjusted the equivalent resistance, inductance,
and capacitance through the control of external bias currents.
The proposed circuit’s performance has been evaluated using
PSPICE simulations implemented on 0.18-um CMOS technology
from TSMC (Taiwan Semiconductor Manufacturing Company).
Furthermore, the circuit is applied in the design of a resonance

circuit to demonstrate its workable benefit.

Keywords: VDBA (Voltage Differencing Buffered Ampilifier),
impedance simulator, electronically adjustable, resonance

circuit
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Uz 12.35% MUE16U

mMsdeeamehausenamslieseidnnuives Zin luds

o w = a . A
“Uu?ﬂﬁ']ﬂﬁ‘tl’.]ﬂﬁ)ﬁl,ﬁEJ‘LJLL‘U‘UE]?JWLLF]U‘?JIUZULL‘UU RL auus oy



Y .
msdszapdnmsmadanssu i aded 48
The 48" Electrical Engineering Conference (EECON-48)

Fuft 19-21 WA 2568 a Tsausufani SwaFesln

nsduandldfasuil 5 Tneudsen s = ler = le2 = les anuAnldun
50 pA (gm = 0.47 mA/V), 140 pA (gm = 0.8 MA/V) uay 320 pA
(gm = 1.2 MAIV) 9216 Regr Senasiiindu 1 kQ Tuwaisidieniuee

719 Leqr WU5A1 9.21 mH, 1.95 mH way 0.57 mH audsu

Mag' Phase HAM311a04
(1?13 (dig(;ee) - === HanmgEi
1k 90 ~ - =
P Magnitude
1004 60 AN
/' \
A
104 30 2 v‘\
Phase N
140 = 1l
100m - -30

1k 10k 100k M 10M  100M 1G
Frequency (Hz)

(M) dwsuasideunuuaBuiiuaudluguiuy RL

Mag. Phase -
Hams1ae4
(QE (dEQree) —— == manmumgu{
10k ~ 30
1k 0
\\\ '\\\
\ N
100 A -30
\
10 + -60
Phase TN
1 4 -90
100m - -120

1k 10k 100k 1M 10M  100M  1G
Frequency (Hz)

(v) dwiusasideunvurduiinaudluguuuu RC

Mag- Phase HAMII1a04
Q) (degree) - ——— Hamguj
100M -~ 100
L _\-i
1
M 50 =
10k 0
Magnitude \.
\ - al \\~
100 + -50 Pl Sq
//" TR
AN =T
1 4 -100
1k 10k 100k M 10M 100M

Frequency (Hz)
(n) dwfursasideuuuuaduiiunudluguuuu LC

JUT 4 naneuausmeANuiverasithiaueluzui 3

E
Ep
Cs
(0]
N
10k
. 1k ——
Q) g
3 il
2 100 v
= A/
I /
s /lf‘ — Hamsvaed
10 /{' ———— mammau]
1

1k 10k 100k 1M 10M 100M 1G  10G
JUT 5 HARBUALaININANDYeY |Zin] Y0993 iaue

Weduaseiluguuuy RL lnsuusAnssualudadnuiuanuan

5. msuszgnaldanu

asiguiuuABuiuaudluzuluy LC mnusaiieunsidly
sUil 3 g lulflumsesnuuuisasislouuudiaguil 6 euansns
Tnudsssgndvensasiidiausluumanui wndmuels vi =
50 mV (peak) 4ae Rr = 1 KQ 1067 Ceqs = 1 NF uag Legs = 1 mH
wuAudsleuuud (resonance frequency) 1893935 WU o =

2 =1/ Cepolugs 138 fr= 159 kHz lagnan1531a09n1591971U

vorsasislauuuduanslalugun 7

1SRIURUUADURUAUS
Juuu LC aunumeiisunsnig

@an

O
o AAA - ¢ °
+ I R S -+
Vin E Lqu Cqu = i Vout
o o

= > a I a a ¢
JUT 6 2sislouuudlagldnasfouwuumBuiiuaud

< o

lusy LC vunwsaifisunsmandnauslugui 3

6. @3l
unesatiuiiiaueniseenuuuisesidsuuuueBufiunudly
auguwuunan laun 299sdeunuuaduiiuaud RL w38 RC w30
LC uuuvuusialiisunsad fiduasigdiainieas VDBA uazgunsal
S RREN CEANGERRER Imaﬁqmauﬁﬁéwﬁ’mﬁmmmﬂ%’u Req, Leg
waz Ceq lI8N15UTUAN gm 1992995 VDBA ZsuszaAnsawluns
Waure99sgnuansliiuassitenisusygnd ldeuluagas
lonuud1un531aewan1eTUsunsy PSPICE Hagwsa1nn1s

Iasdianulndfesiuanlaannisanaludmeug



Y
msdszapdnmsmadanssu i aded 48

The 48" Electrical Engineering Conference (EECON-48)

Fuit 1
Ay
(dB
12
1
0.8
0.6
0.4
0.2

0

T.

9-21 WAIMIEU 2568 B 1390wy e TaFealna
)
wamssiang ||
PAY ———— wammnguf [1]
/\\
£
/ \
N
~ N
L N~—
1k 10k 100k M 10M 100M
Frequency(Hz)
JUN 7 namauaueIneanuivessasislaiuug
nAANIsNUSENA

nuIdeilasumsatuauyuan augiminssuaians an1tu

wealulagnszaeuindninummsatanssd

L@NE1591999

(1]

D. Biolek, R. Senani, V. Biolkova and Z. Kolka, “ Active
elements for analog signal processing: Classification,
review, and new proposals” Radioengineering, vol. 17, pp.
15-32, 2008.

S. Unhavanich, O. Onjan, and W. Tangsrirat, “Tunable
capacitance multiplier with a single voltage differencing
buffered amplifier”, 2016 International MultiConference of
Engineers and Computer Scientists (IMECS), Hong Kong,
2016.

N. Roongmuanpha, M. Faseehuddin, N. Herencsar, and W.
Tangsrirat, “Tunable mixed-mode voltage differencing
buffered  amplifier-based universal  filter  with
independently high-Q factor controllability,” Applied
Sciences, vol. 11, no. 20, p. 9606, 2021.

B. Metin, “Supplementary inductance simulator topologies
employing single DXCCII”, Radioengineering, vol. 20, no. 3,
pp. 614-618, 2011.

Z200mm




