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ABSTRACT

In this thesis, a multiple-inputs single-output voltage-mode biquadratic filter
employing voltage differencing differential input  buffered amplifier (VD-DIBA) is
presented. The proposed filter uses two VD-DIBAs and two grounded capacitors
without any external resistors, which is well suited for integrated 'circuit
implementation. The circuit provides five standard transfer functions, namely, low
pass, high pass, band pass, notch and all pass filters with electronic control of quality
factor and pole frequency. Each transfer function can be selected by suitably
selecting input signals via digital method. The filter does not require inverting input
voltage signal. Moreover, the circuit possesses high input and low output impedances
and thus it enables simple voltage-mode cascading. The PSPICE simulation and
experimental results using VD-DIBA constructing form the available commercial
product LT1228 and LT1193 are included, verifying the workability of the proposed

filter. The given results agree well with the theoretical anticipation.
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v, =V — (3.41)

w2 inl
sC,

ﬁ)"lﬂ'l\'lfﬂizﬂ'ﬂ 3.3 HRATUALIIAUNTI V+ NN VD-D[BAZ Qﬂ:ﬁ VV 2 - VC1 LATLLIIAUNTYD
. +

a o , 1 4 v
V_ 483 VD-DIBA, \uBunpfiaaswensseeld V, , =V, wazuniluaunis (3.41) 92ld

V. —¢g V -
V :V _ gmz C1 gmz in2 (342)

w2 inl
sC2

Aoy sC, Whluluaums (3.42) wgla
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VW25C2 = Vin1SC2 —(gmzva - gmzv ) (3.43)

in2

v . v
MNAUNST (3.37) V., = Smive o dluaums (3.43) axld
sC, +¢g_ :

8m18ma ¥
VWZSCZ = \/inlsCZ - : a— + ngVinZ (3'44)
sC, + .

‘a3 (3.44) e (sC1 + gml) axla
2
Vo (S°CC, H5C 8 T 8080 ) = 3G, (€, F5,, )+ (5, +g,, ),V (349
fafuagls v, Faduaunisie1dimves VD-DIBA, sl

Vinlscz (SCI + gml ) + (SCI + gm1 )gmzvinz
2
S CICZ + Sczgml + gmlgmz

V. =

w2

(3.46)

) P ! = =t ¢ 14
Wannsi (3.46) unuluaunism (3.38) e V... Buduaunsiensnavensasegld

gml . \/inlSCZ (SCI + gml ) + (SCI + gml )ng\/inZ

e N a3 _ ; (3.47)
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2
Sm18mz Vin2. T SmiSCo Vi T (s GG 5080 Tt 80i8ms )Vin3
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S S :
__g&Vinl _ 8m1Sm2 Vir|2 + 52 + Smi 4 gmlng Vin3
C, c.C, . ¢ Cg
V.= (3.49)
Sz + sgml + gmlgmz
Cl CICZ

o [ (3 = v do w o
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353 10a vide Un ussiudygraideuldduwn aumsed 1.2 Tngls V. fe doyayreud
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) S
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C C.C C C.C
W =— a2 1 3= (3.50)
2 Az ngl + gmlgmz
Cl CICZ

wldauntsaieleuvesitiidunsosrimemuiigaisil

2

V S
out __
AR\ — o N
QeSO A

Cl CICZ

o < ) 1 dé
U. ANUA Vinl = \/in3 =0 uay VinZ — \/in mammsmaiauﬁaﬁﬂmnsaamummnm

Vinlgmls 0— gmlgmz Vv + 52 + ngl + gmlng 0

. C cc " C C.C

» — 1 172 1 172 (3.52)
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— gmlng

y cc,
= (3.53)
V SZ + ngl + gmlgmz

C, GG

1

o J Q.II ] A
A Amua Vo =V =0 uwagV =V maunisieleuiliidunsaamiunauanud

S S
__gml VIn _ gmlng 0+ 52 + gm1 + gmlng 0
v = C1 ) C1C2 C1 CICZ (3.54)
