Octave Equaliser

This design could do with some modern enhancements, such as using NE5532 ic's as the op amps. | have a feeling that putting linear center tap
pots instead of the ones shown in the circuit will improve the interaction between channels.
Oh, put the center tap to ground! This might improve the "woodles" on the graph at the bottom of the last page
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For checking and trimming, use the tollowing:
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FIGURE 2,161 LM387 Bandpass Active Filter
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FIGURE 2.168.2 20kHz Bandpass Activa Filter

Example 2.16.1

Design & bwo-pole sctive bandpass filter with a center
frequency fy = 20kHz, midband gain A, = 1, and & band-
width of 2000Hz. A single sugply, Ve = 24%, iz to be use,

Solution
A Ta 20kHz

2 0, we = 2wt
BW  2000Hz = e

2, Let Rg = 24 k8.
W

3. Ry — -1)Rq =( 22 _ 1) 24 - 1.98 % 105
24 2.6

Lise Rz = 200k

4, Fram Equation (2.16.1):

Rz 2

Ry = 2 = 20%_ a0k
2 Ay 2

A1 = 100K

5. Let Cq = Co: then, from Equatien [2.16.2):

£l = — a9 e — = T795oF
Apwin B (11020020K11 « 105)
hse Cq = B20oF
. Fram Equation (2.16.3):
4]
IM = — =
1202 - Aglwy C
- — = 48R0

[(2111007 - 1] (2n) i20k) (820 pF |
Usa Ry =400

The final design appears as Figure 2.16.2, Capacitor Cais
used to AC ground the positive input and can be made enual
to 0.0k for all designs, Input thunting cepacitor Cq 15
inCluder for stability since the design gain is l2ss than 10,

2.17 OCTAVE EQUALIZERS

2.17.1 Ten Band Octave Egualizar

An octave sgualizer offers the user several bands of tone
control,  separated an octave apart in frequency  with
independent adjustrment of each band. It is designad to
compensate for any urwanted amplitude-frequancy or phase-
frequency characteristics of an audio systern.

& convenient ten band oclave equalizer can be constructed
based on the filter circuit shawn in Figure 2.17.1 where the
patentiometar Ry can control the degree of boost or cut at the
resonant frequency set by the seres filter of CoRg and L, by
varying the relative proportions of negative feedback and il
signal o the amplifier saction,
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FIGUARE Z17.1 Typical Octave Egualizer Seaction




Agsuming ideal elements, at the rasonant frequency with Bg
slider set to the mid position, the amplifier is at unity gain,
With the slider of Rz moved such that Cz is connected to the
junction of Ry and Az, the BglCs network wilk attanuate the
input such that

Vour _ _ Fsg
VIN wW.T_#m

If the slidar is sat ta the other extreme, the gain at the resonant
frequency is:

(2.17.1)
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In the final design, Ry is approsimately 50052, giving a boast or
atteruation factor of 7 (= 17dB), Howover, other filtar
sections of the equalizer connected between A and B will
reduce this factor to about 1248,

To avoid trying to obiain ten inductors ranging in value from
3.8H ta 7.96mH for the ten octeve from 32Hz to 16GkHz, a
simulated  inductor  design  will be used., Consider the
equivalent circuit of an inductor with associated series and
parallel resistance as shown in Figure 2.12.2. The input
impedance of the netwark is given by:
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FIGURE 2.17.3 Simulated Imductor

This input impedance can be realised with the active cirouit
shown in Figure 2,173, Assuming an ideal amilifier with
infinite gain and infinite input impedance,

[2.17.41
The input current ||y is given by,
ViN - V2 VIN
= b 217,
N Rz il7sCy + By gl
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Substituting (2.17.4] into this expression gives:
1 sCq Rq

i, _ 7
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Equating (2.17.3) and [2.77.8 1
ApRs | Rils + 1Ry !
LiRp + Rg g « _1

CiHz

Since Z)p =

oW =

(2.17.6]
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From the above equations it is apparent that Ry should be
large in order ta reduca the attect of Ry on the filter operation,
and to allow reasonably small capacitor values for each band
{gince capacitors will be non-polarized}. Ry should not be too
large since it will carry the biss current for the non-inverting
input of the amplifier.

Tha choice of O for each of tha filters depends on the
parmissible “ripple’”’ in the boost or cut positions and the
number of filters being used. For example, if we had only two
filters separated by ane actava, an ideal filter G would be 1.414
g0 that the — 3dE roesponse frequencies will coincide, giving
the same gain as that at the bend centers. For the ten band
equalizer a O of 1.7 is hetter, since several filters will be
affecting the gain at a given frequency. This will keep the
rhaximum ripple at full boost or cut to less than © 2dB.

EXAMPLE 2.17.1

Dasign a variable [+ 12d8) octave egualizer section with a O
of 1.7 and a center frequency of 2kHz.

Salution
1.~ Select By = 68k
2 From equations (2,17.1] end (2.17.2} Rg = 470
3 L - QRs _QRy
T 2y 2nfg
_ 1.7 = 470
= T a3.6mH (277700




4, From equation (2.17.B) TABLE 2.17.1

‘ L L foiHz} ] Cz R1 Rz
" " Rp + Rg iR —RgIRa 32 0.02uF | 4.7uF Mk | BEOD
63.6 x 10-3 64 0.066uF 3.3uF 68 kL 5106
188w 107 4700470 [ 126 | 0.033.F 1.5uF 62ke 510L
- Ly = 2000pF 250 | 0.0154F | 082uF 68k 4700
5. Co = 1 o BDD B200pF 0.39:F B2k 4700
wi L 1k H\pF 0.22uF 68 k52 a7
_ L 2k 2000 pF 0.0uF | BBk 4705
(2n 2 x 10°763.5 = 10°3 ak 1100pF | 0.066uF | 62k 4705
LC2=01uF 1217.11 Bk 510pF | 0.02uF & 6BkR 510%
16k 330pF 0.M2uF Bk 51052 _
Tahle 2.17.1 summarizes tha component values required for potentiometers {Allen Bradiey #7704 16032 R2035] will give a
the other sections of the equalize:s. The final design appears in better response, Al the capacitors used for tuning the
Figure 2.17.4 and uses LM348 guad op-amps. Other unily gain - simulated inductors (C2) should be non-polarzed mylar or
stable amplifiers can be used. For example, LF356 will givae polystyrana.
lowwer q_mﬁn._o: at tha higher frequencies, ...u.::c__.._u: linear Signal to nolsa ratio of the squalizer with the controls set
taper potentiometers can be used, these will result in very “flat” is 73dB referred to 8 1VRMS input signal. THD is under
rapid action near the full boost or full cut positions. 5 taper 0.01% at 20kHz
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FIGURE 2.17.4 Complete Ten Band Octave Equalizer



