
AUTOMATIC GAIN CONTROL CIRCUIT FOR VOLUME CONTROL AND
CORRESPONDING METHOD FOR VOLUME CONTROL FIELD OF
INVENTION This invention relates to an automatic gain
control circuit which does not require a power source,
the circuit being used for volume control. A
corresponding method for volume control is also
disclosed. BACKGROUND In recent years, demand for
personal entertainment devices has been growing at an
astonishing rate. Many of these personal entertainment
devices are portable and they are often used together
with earphones/headphones. While listening to audio
output from these devices using the
earphones/headphones, users tend to increase the
volume level to unhealthy levels because of either
noisy environments or because of personal preference.
Kids and teenagers are especially likely to do this
given their lack of knowledge in relation to the
possibility of hearing loss. Medical guidelines have
stated that a volume level for human ears becomes
unhealthy once ambient sounds are drowned out by
sounds emanating from the earphones/headphones. When
an individual is subjected to unhealthy volume levels
for an extended period of time, sensitive structures
of the inner ear may get damaged. When such damage
occurs, permanent noise-induced hearing loss (NIHL) is
the sad consequence. NIHL is irreversible, but may be
prevented with good listening practices. However, the
application of good listening practices is still a
personal choice which the individual will have to
make. Unfortunately, knowledge of the dangers of
hearing loss and guidance from parents/peers may not
be adequate to ensure that the individual adopts 



good listening practices. In this regard, there exists
a need to automatically restrict volume levels within
healthy levels to aid in the adoption of good
listening practices.It should be noted that many of
the personal entertainment devices are portable and
have limitations in relation to power capacity. It
would be highly desirable if an ability to
automatically restrict volume levels did not impose a
power cost on a power source in the personal
entertainment device. SUMMARY There is provided an
automatic gain control circuit for volume control
receiving at least one audio signal input via either a
wired connection or a wireless connection. The circuit
includes an output signal regulator receiving a first
portion of the at least one audio signal input, with
the regulator being able to vary an amplitude of the
first portion of the at least one audio signal input
when a control signal from a circuit controller is
received. The circuit controller may be powered by a
DC generator; with the DC generator receiving a second
portion of the at least one audio signal input. A
signal from the output signal regulator may be passed
through an acoustic generator. It is preferable that
the first portion of the at least one audio signal
input is substantially more than the second portion.
It is also preferable that the output signal regulator
varies the amplitude of the at least one audio signal
input by reducing the amplitude. It is preferable that
the DC generator has a minimal loading effect on a
source of the at least one audio signal input. The DC
generator may comprise an arrangement of diodes in
combination with capacitors, the generator being able
to generate a DC signal from the second portion of the
at least one audio signal input. 



It is preferable that the circuit controller is a
component such as, for example, switch, relay,
transistor and MOSFET. It is also preferable that the
output signal regulator includes at least two
resistors in a parallel circuit arrangement. It is
advantageous that a resistance of each of the at least
two resistors determines a predetermined level for the
amplitude of the at least one audio signal input. It
is also advantageous that the control signal from the
circuit controller is received by the output signal
regulator when the amplitude of theat least one audio
signal input exceeds the predetermined level.
Alternatively, the output signal regulator may further
receive an ambient environment audio input, with the
ambient environment audio input determining the
predetermined level. The at least one audio signal
input may be analog. There is also provided a method
for volume control, including receiving at least one
audio signal via either a wired connection or a
wireless connection; dividing the at least one audio
signal into a first portion passing into an output
signal regulator and a second portion passing into a
DC generator; activating the output signal regulator
to vary an amplitude of the first portion of the at
least one audio signal when a control signal from a
circuit controller is received; and passing a signal
from the output signal regulator into an acoustic
generator. Preferably, the DC generator powers the
circuit controller. It is preferable that the first
portion of the at least one audio signal is
substantially more than the second portion.
Advantageously, the circuit controller transmits the
control signal when an amplitude of the at least one
audio signal input exceeds a predetermined level.
Alternatively, the output signal regulator may receive
an ambient environment audio input, with the ambient
environment audio input determining the 



predetermined level. The output signal regulator may
vary the amplitude of the at least one audio signal
input by reducing the amplitude. DESCRIPTION OF
DRAWINGS In order that the present invention may be
fully understood and readily put into practical
effect, there shall now be described by way of
non-limitative example only preferred embodiments of
the present invention, the description being with
reference to the accompanying illustrative drawings.
Figure 1 shows a block diagram of a present
invention.Figure 2 shows a circuit arrangement of a
first embodiment of the present invention. Figures 3A
and 3B show some examples of circuit arrangements of a
DC generator of the present invention. Figure 4 shows
a flow chart for a method of the present invention.
DESCRIPTION OF PREFERRED EMBODIMENTS Referring to
Figure 1, there is shown a block diagram of an
automatic gain control circuit 20 for volume control.
The circuit includes at least one audio signal input
22 from an external device, such as, for example, a
portable media player, a magnetic media playback
device, FM receivers, PCs and the like. The at least
one audio signal input 22 generally refers to the
audio sounds received by a user playing back content
on the external device. The at least one audio signal
input 22 may be analog. The at least one audio signal
22 may be received via either a wired connection or a
wireless connection. The wireless connection may be
using wireless technologies such as, for example,
Bluetooth, WiFi, W Max and the like. The circuit 20
includes an output signal regulator 24. The output
signal regulator 24 receives a first portion of the at
least one audio signal input 22 



and is able to vary an amplitude of the first portion
of the at least one audio signal input 22. However,
the output signal regulator 24 only varies the
amplitude of the first portion of the at least one
audio signal input 22 when a control signal is
received from another part of the circuit 20, a
circuit controller 26. The circuit controller 26 may
be a component such as, for example, switch, relay,
transistor, MOSFET and the like. The control signal
from the circuit controller 26 may be transmitted to
the output signal regulator 24 when the amplitude of
the at least one audio signal input 22 exceeds a
predetermined level. The predetermined level may be
permanently set during manufacture of the output
signal regulator 24. The setting of the predetermined
level will be discussed in further detail in a
subsequent section of the description. The variation
of the amplitude of the first portion of the at least
one audio signal input 22 may be in terms of reducing
the amplitude.In an alternative embodiment of the
present invention, the output signal regulator 24 may
receive an audio input from the ambient environment
28, essentially receiving an input in relation to
ambient sound levels. The predetermined level may be
dynamically determined according to the sound levels
of the ambient environment. It is thus expected that
the louder the ambient sound levels, the higher the
predetermined level. The audio input from the ambient
environment may be a microphone 28 picking up ambient
sounds. This alternative embodiment may be convenient
for the user, but may be duration restricted to
prevent excessive damage to the user's ears. The
circuit controller 26 may be powered by a DC generator
30 with the DC generator 30 receiving a second portion
of the at least one audio signal input 22. It should
be noted that the DC generator 22 has a minimal
loading effect on the external device transmitting the
at least one audio signal input 22. In 



this regard, the first portion of the at least one
audio signal input 22 is substantially more than the
second portion of the at least one audio signal input
22. Finally, a signal from the output signal regulator
24 is passed through an acoustic generator 32. The
signal from the output signal regulator 24 is
unmodified if the at least one audio signal input 22
has a lower amplitude than the predetermined level.
The circuit 20 may be incorporated into apparatus for
reproduction of audio signals such as, for example,
headsets, headphones, earphones and the like.
Alternatively, the circuit 20 may be separate but
functionally attachable to the aforementioned
apparatus. Given that the aforementioned apparatus
usually draw only a small amount of current, the
circuit 20 with its low power requirement is very
suitable for use with the aforementioned apparatus
without any adverse effect. Figure 2 shows a circuit
arrangement of a first embodiment of the present
invention. The labeling of Figure 2 follows that of
Figure 1 whereby identicalcomponents have the same
numeral notations. A first junction 21 shows where the
at least one audio signal input 22 separates into the
first portion transmitted into the output signal
regulator 24 and the second portion transmitted into
the DC generator 30. It can be seen from Figure 2 that
the DC generator 30 comprises an arrangement of diodes
(D1 , D2, D3 and D4) in combination with capacitors
(C1 , C2, C3 and C4). As its name suggests, the DC
generator 30 is able to generate a DC signal from the
second portion of the at least one audio signal input
22. Such an arrangement of diodes and capacitors is
able to retrieve and amplify a peak value of DC
components of the second portion of the at least one
audio signal input 22. Alternative 



arrangements of the DC generator 30 are shown in
Figures 3A and 3B. The various setups for the DC
generator 30 shown in Figures 2, 3A and 3B may depend
on the current rating for the apparatus for
reproduction of audio signals that the circuit 20 is
functionally attached to or incorporated within.
Figures 3A and 3B show setups for the DC generator 30
that are for lower current ratings than the setup for
the DC generator 30 shown in Figure 2. The setup in
Figure 3A shows a positive DC generator while the
setup in Figure 3B shows a negative DC generator. It
should be noted that the examples shown in Figures 2,
3A and 3B for the setup of the DC generator 30 are not
meant to be restrictive, and variations should be
construed to fall within the disclosure of the present
invention. In Figure 2, the circuit controller 26 is
shown to be a MOSFET. The circuit controller 26
activates the output signal regulator 24 to vary the
amplitude of the first portion of the at least one
audio signal input 22 when the amplitude of the at
least one audio signal input 22 exceeds the
predetermined level. The output signal regulator 24
only varies the amplitude of the first portion of the
at least one audio signal input 22 when a control
signal is received from the circuit controller 26. The
variation of the amplitude of the first portion of the
at least one audio signal input 22 may be in terms of
reducing the amplitude. In this first embodiment of
the present invention, the output signal regulator 24
is shown to include at least two resistors (R1 and R2)
in a parallel circuit arrangement. Resistance values
of each of the at least two resistors (R1 andR2) may
determine the predetermined level described earlier.
For example, if R1 = 10R and R2 = 2R, there will be a
predetermined level of approximately 13dB lower when
there is a load of 32R. 5 The calculation based on the
above figures is as follows (some intermediate 



steps have been omitted as the calculation below
should still be understood by a skilled person in the
art): Output from the regulator 24 when it is
activated, 10 32 w _ 32R//2R . . _  w _ 32 . .
VqUt(0n) = (32R//2R) + l0R X Vin = 202 X Vin = 202 Vin
17 Similarly, output from the regulator 24 when it is
not activated, r- \ I 327? , 32 . . 15 v ")= T xVh=
xVl" 32 Thus, level of regulation = 20 Log ma(m) = 20
Log - = -13.64 dB out(off) _ 42 It should be noted
that a negative value for the level of regulation
represents 0 "a reduction". The output signal
regulator 24 may receive an audio input from the
ambient environment 28, essentially receiving an input
in relation to ambient sound levels. The predetermined
level may be dynamically determined according to 5 the
sound levels of the ambient environment. It is thus
expected that the louder the ambient sound levels, the
higher the predetermined level. The audio input from
the ambient environment may be a microphone 28 picking
up ambient sounds. This dynamic determination of the
predetermined level maybe convenient for the user,*
but may be duration restricted to prevent excessive
damage to the user's ears. 



The capacitor C5 acts as a DC filter before the signal
from the output signal regulator 24 is passed through
the acoustic generator 32. Thus, the capacitor C5 aids
in preventing damage to the acoustic generator 32. In
another aspect of the present invention, there is
provided a method 40 for volume control. The method 40
includes receiving at least one audio signal (42). The
at least one audio signal may be analog and may be
received via either a wired connection or a wireless
connection. The wireless connection may be via
wireless technologies such as, for example, Bluetooth,
WiFi, WiMax and the like. Next, the method includes
dividing the at least one audio signal into a first
portion and a second portion (44). It is preferable
that the first portion is substantially more than the
second portion. The first portion may be passed into
an output signal regulator while the second portion
may be passed into a DC generator. The output signal
regulator may be activated to vary an amplitude of the
first portion of the at least one audio signal when a
control signal from a circuit controller is received
(46). The circuit controller may be powered by the DC
generator. The control signal from the circuit
controller may be transmitted when an amplitude of the
at least one audio signal input exceeds a
predetermined level. The predetermined level may be
permanently set during manufacture of the output
signal regulator or may be dynamically determined
according to the sound levels of the ambient
environment. Dynamic determination of predetermined
levels may be by the output signal regulator receiving
an ambient environment audio input and correspondingly
determining the predetermined level. The variation of
the amplitude of the first portion of the at least one
audio signal input may be in terms of reducing the
amplitude. Finally, the method 40 includes passing a 



signal from the output signal regulator into an
acoustic generator (48). The method 40 may be employed
by apparatus for reproduction of audio signals such
as, for example, headsets, headphones, earphones and
the like. Given that the aforementioned apparatus
usually draw only a small amount ofcurrent, the method
40 with its low power requirement is very suitable for
use with the aforementioned apparatus without any
adverse effect. Whilst there has been described in the
foregoing description preferred embodiments of the
present invention, it will be understood by those
skilled in the technology concerned that many
variations or modifications in details of design or
construction may be made without departing from the
present invention.CLAIMS 1. An automatic gain control
circuit for volume control receiving at least one
audio signal input, including: an output signal
regulator receiving a first portion of the at least
one audio signal input, the regulator being able to
vary an amplitude of the first portion of the at least
one audio signal input when a control signal from a
circuit controller is received; the circuit controller
being powered by a DC generator; and the DC generator
receiving a second portion of the at least one audio
signal input, wherein a signal from the output signal
regulator is passed through an acoustic generator. 2.
The circuit of claim 1, wherein the DC generator has a
minimal loading effect on a source of the at least one
audio signal input. 3. The circuit of claim 2, wherein
the DC generator comprises an arrangement of diodes in
combination with capacitors, the generator being 



able to generate a DC signal from the second portion
of the at least one audio signal input. 4. The circuit
of claim 1, wherein the circuit controller is a
component selected from the group consisting of:
switch, relay, transistor and MOSFET. 5. The circuit
of claim 1, wherein the output signal regulator
includes at least two resistors in a parallel circuit
arrangement. 6. The circuit of claim 4, wherein a
resistance of each of the at least two resistors
determines a predetermined level for the amplitude of
the at least one audio signal input.7. The circuit of
claim 6, wherein the control signal from the circuit
controller is received by the output signal regulator
when the amplitude of the at least one audio signal
input exceeds the predetermined level. 8. The circuit
of claim 1, wherein the first portion is substantially
more than the second portion. 9. The circuit of claim
1, wherein the at least one audio signal is received
via either a wired connection or a wireless
connection. 10. The circuit of claim 7, wherein the
output signal regulator further receiving an ambient
environment audio input, with the ambient environment
audio input determining the predetermined level. 11.
The circuit of claim 1, wherein the output signal
regulator varies the amplitude of the at least one
audio signal input by reducing the amplitude. 12. The
circuit of claim 1, wherein the at least one audio
signal input is analog. 13. An apparatus for
reproduction of audio signals using the circuit of
claim 1. 14. A method for volume control, including: 



receiving at least one audio signal; dividing the at
least one audio signal into a first portion passing
into an output signal regulator and a second portion
passing into a DC generator; activating the output
signal regulator to vary an amplitude of the first
portion of the at least one audio signal when a
control signal from a circuit controller is received;
and passing a signal from the output signal regulator
into an acoustic generator.15. The method of claim 14,
wherein the DC generator powers the circuit
controller. 16. The method of claim 14, wherein the
circuit controller transmits the control signal when
an amplitude of the at least one audio signal input
exceeds a predetermined level. 17. The method of claim
14, wherein the first portion is substantially more
than the second portion. 18. The method of claim 14,
wherein the at least one audio signal is received via
either a wired connection or a wireless connection.
19. The method of claim 16, wherein the output signal
regulator further receiving an ambient environment
audio input, with the ambient environment audio input
determining the predetermined level. 20. The method of
claim 14, wherein the output signal regulator varies
the amplitude of the at least one audio signal input
by reducing the amplitude. 2 1. The method of claim
14, wherein the at least one audio signal input is
analog. 22. An apparatus for reproduction of audio
signals using the method of claim 14. 


