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ABSTRACT

Reduction of positive feedback "between a loudspeaker and a
microphone through shifting the frequency of the signal received by the
microphone from that of the output signal from the loudspeaker can increase
the stability of the system. The amplifier output can be increased by
an amount of edB without affecting the stability. Therefore in this
thesis we will study a technique of shifting frequency of the signal.

The input signal sin 27/ ft and the shifted frequency signal sin 2 n*ft
which is generated by a signal generator are processed to yield the
quadrature signalB cos 2 77 ft, and cos 2 7 A ft, All signals are then
multiplied and added together to form (sin 2 77 ft QB 2 7 Afi + cos

2 T ft sin 2 7 A ft) which is equal to sin 2 7 (f + Af)t. This
shows that the (A f) frequency shift is achieved. In the study the

signals sin 2 7 ft, cos 2 7 ft, sin 277 Aft, QB 2 77 A ft are generated
and processed to give the desired function, then the accomplished result

Is tested for the additional stable gain of the system.
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Al

[ I I 11 N 11

1 h

Viii

Average absorption coefficient
Voltage gain of the operational amplifier
(10 fog e ) 1 _ 0.2303

Capacitance
Instantaneous voltage
Laplacian voltage
Frequency

Input frequency
Shifted frequency

Output frequency

Farad

CompJex open-loop voltage gain

-Critical power gain with frequency shifting
Critical power gain without frequency shifting
Current

Boltzmann's constant

Average open-loop power gain in decibels
Open-loop power gain in decibels
Additional gain due to frequency shifting
Signal open-loop power gaxn after  trips

Number

3.14159...
Probability function

The constant, see Eq. (4.10)

Electronic charge



Symbol
R Resistance
Surface area
t = Time
T Time constant
T = Absolute temperature

T60 Reverberation time
% Voltage
Voi = Room volume

V.= Input signal voltage
i = Input signal voltage with 90 degree phase difference
V Output signal voltage
Vp Peak signal voltage
V Shifted frequency signal voltage
V' Shifted frequency signal voltage with 90° phase difference
Band width
= Angular frequency = 27
Z Impedance
0 = Phase angle
Z = Phase difference

il. = Ohms
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