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APPENDIX -1

CALCULATION OF Q

The experimental value of quality factor Q can be obtained by

using the observed values of gain for low pass, high pass and

band pass response
The second order tranfer function for low pass ,band pass

and high pass filter are given by

2
G Vo
H (S)= - — (1.A)
LP s+ (W /@) 84W2
Gyp (W/Q).8
Hy, (S)= . - e (1.B)
s2+ (W /QS+H2
2
Giyp' S
Hep ()2 — (1.0)
2 2
s+ i s@rseu’

Analysis of a new active -R biquadratic filter circuit
given in section (3.3) of fig.(3.1) yields.

*(1/R3)GB1GBZ

HLP (8)=

2
S [1/RA+1/R2+1/R3]+S[GB1(1/R2+2/(4R+R1))—GBZ(ZIRl—I/RA)]+

GBlGBz(21R1~1/RA)
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2
(1/R3)S

HHP(S)=

(Z/RI—I/RA)]+

2
S [I/RA+1/R2+1/R3]+S[GB1(1/R2+2/(4R+R1))—GBZ

GBIGBZ(Z/RI-llnA)

HBP(S)= *(I/RS)S

2
S [1/RA+1/R2+1/R3)+S[GBI(1/R2+2/(4R+R1)

GBz(ZlR1~1/RA)1+GBIGBZ(2/R1-1/RA)

..... . (2.0)
Comparing numerator equancy (1) & (2),we have
G W2 = (1/R_).GB GB (3.A)
p Yo 4)-GBGB, . .
GHP = (1/R3) ........ (3.B)
GBP (WO/Q) = ‘(l/Ra).GBi ........ (3.C)

By comparing denominator of equancy (2) with equancy (1)

(WO/Q) = GB1[1/R2+2/(4R+R1)1~GB (2/R1-1/RA)

2

2 _ e (5)
V. = GB .GB,(2/R,-1/R,)

1 = I/RA + 1/Rz + 1/R3 .......... (8)



1
where — 2 -
RA Rl

Ggp = 2
R (1/R,+2/(4R¥R ) =~ 4R/(4RR{+R )]
.......... %P
4Rnl+nf
, Gp = e (8)
4RR,
Gyp = (/R U (9)

From equation (5)

wz =GB .GB.( —R

1 2 2
+
4RR1 R1

Putting the vaule of W fromoequation (4) in this equation

we get
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Putting vatues from equation (7),(8),(9) in equation (10)

2
G
Q2 - BP e aD
EXP. . G
HP' LP

Where TH for theoretical and EXP. for experimental.This
equation is used to calculate the value of Q for the bandpass response
;where R1 is at center tapped.

For the variation of the center tap ,

2
QDE -
R 1
= R [(1-A)AR +R] I LI A - R 212
R (1-A)AR +R R [(1-A)AR +R]
2 i i 1
@ & ¢ s 00 (12)
2
G
Q2 - . o (13)
EXP. G G

LP HP
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APPENDIX -3

TABLE -1

Resistance values of new active —-R filter

circuits for different value of Q

Designed value| Experimental
in Q2 Value in O

kHz R1 RZ R3 R1 Rz R3

10 0.5 |0.2120 k|{1.8k|106 20k 1.6k |99.
10 0.5 |0.5{20 k|{6.2k|102.| 20k|{6.2k[99.
10 0.5 {1.0(20 k|30 k{101 20k | 29k |99.

3
3
3

Resi

TABLE-2

stance values of new active -R filter circuits

with variation of center frequency Fo

F A Q Degined value Experimgntal

0 in Q value in 0
kHz R1 Rz R3 R1 Rz R3
10 0.5] 1 |20k 30.1k{101.3(20.1k|29.6k|99.3
50 0.5/ 1 3.7k |4.35k|107.7]3.59k|4.29k|109
100 0.5 1t J1.7k |1.62k|119.2|1.67k|1.61k{118
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TABLE-3

Resistance value of new active -R filter

variation

of tapping point.

circuits for

Designed values in {2 Expt.values in 2

F (1-A) (1-A)

0 AR1 R R2 R3 AR1 R R2 R3
Kz 1 1
10 2K 18K 1.8K 1106.812.18K|17.7K l.SiK 99.3
10 6K 14K 1.8 |106.8|6.2K |14.1K|1.61K{99.3
10 10K 10K 1.8 1106.8]9.91K}{10.2K[1.61K(99.3
10 14K 6K 1.8K 1106. 14.1K|6.2K (1.61K{99.3
10 18K 2K 1.8K {106. 17.7K{2.1K 11.61K199.3




