AUTOMATIC GAIN CONTROL CIRCUIT FOR VOLUME CONTROL AND CORRESPONDING
METHOD FOR VOLUME CONTROL FIELD OF INVENTION 5 This invention relates to an automatic
gain controV¥RAMSNAIHRoes not require a power source, the circuit beingRISE&G3Y03EIUIHY control. A
corresponding method for volume control is also disclosed. 10 BACKGROUND In recent years,
demand for personal entertainment devices has been growing at an astonishing rate. Many of these
personal ent&tUTIOMATIC VGAINIr€ QNTROLaGCIRCHI B EQReVQLUME)CONTROL AND

earphones/h E%owmﬁé}wﬁtﬁqgg EWWBEqut é[rarn.’t%%ljﬁ devices using the

earphones/headpnones, Users 0 increase the volumeleve nhealthy levels because of either
noisy environments or because of personal preference. Kids and teenagers are especially likely to do

this given theﬁ%‘?‘% qﬁmgeﬁi?&i&relation to the possibility of hearing loss. 20 Medical guidelines
t ume level for

have stated avo uman ears becomes unhealthy once ambient sounds are drowned
out by séunds emanating from the earphones/headphones. When an individual is subjected to

unhealthy volyme levels.for a tende ri ime, .sensitive, Stk r he i 5 ear may
get damageodJI.Lh\A%'erthU% ndar%g?tgées ggcgrrg%lgr%n%ﬁ%{:ﬁ%@s%él}ﬁ}%@cgwgaﬁﬂ‘ggsg%ﬁﬁlm is the sad
consequenceedjlliie is irpowesibiource mthebeipraiteheitgyidsedotolisialiurgeraentes. However, the

sequencestibie iairpmmes bisuboe ) ssgbolblsterieraced. However, the
ntortnatoly R o B 0 rom parentsipocrs may ot

be adequate to ensure that the individual adopts good listening practices. In this regard, there exists a

need tolautogﬁ%yzdsﬂ it 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 levelg,did ol PaaPS S RANE T6P BLADALT SRR AR RSB B faUAmE Nt device. 5

at an astonishing rate. Many of these personal entertainment devices are
portable and they are often used together with' earphones/headphones. While
15 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.
20
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
25 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
30 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.



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 10 connection. The circuit includes an
output signaVRYUWKIGF+ECeiving a first portion of the at least one audio sigrf TipfeROWB90HE 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 dtrahaidd rbeendigda thatsenany phriive persenal |entedameent dryieesm@ie A signal

from the out ignal ' ts |k ble that th
first portion %@%ﬁeﬁ@%%ﬁgu |oa§§ﬁ1§ﬁf1ﬁ%té Fémm%ﬁﬁgﬁﬁé@e%%ms p rtior?. Itéils °
also preferabtiesirabiecioatpabilityrial m&mﬁﬁégmtamblmwwelﬁ@iﬂt natdmpesawlio signal
input by redu fgtwgt&?%g Qﬁgé\)g%%ﬁ lear%e{ﬁrtﬂglﬁé ,{Qpel;}@rgﬁﬁﬁ{@mrdg%g.minimal loading effect

on a source o signal input. The DC generator may comprise an arrangement of
diodes i? combination with capacitors, the generator being 25 able to generate a DC signal from the
second porticgl‘ﬂ@lm%ﬂyleast 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 30 signal regulator includes at least two resistors in a parallel circuit arrangement. It is

advantageoupal frGRISIARAAIARRGMAGL N (RRRHGHEGR R ollRR R ProtRilifmined level

for the amplitude of the at least one audio signal input. It is also advantageous that the control signal

from the circ@t deastoparigkstieisignal inUbMgu CERATR rudiad SOPRETIEN: QfibIMMelesSthe 2 at
least ong audigHaRAbNPYHEXERENP INERIBLCLRBIRBH: 1gHaf Vegumiter Yot mgratfvenal requlator

may further receive an ambient environment audio input, with the ambient environment audio input
determining Wrfipadetdhaiablersicne 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 ci.rcuit controller
may be powered by a DC generator; with the DC generator receiving a
15 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

20 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
25 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
30 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 the
2



5 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; YO aWila¢t&ie at least one audio signal into a first portion passReJ sk W8/ H989Ut 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 ratdéasi:cnelaudiei signalinmat iexaeads dagppresi gtermingd develnditermnativelyustic
generator. Prfﬁgr@B%u‘thﬁ%%%gﬁfﬁﬁ?{S@%ﬂﬂﬁﬁQ? “Eﬁgﬂ'/tec RiEpiledt SHVFIRMBIR hiadithe first

portion of the at least one io Signa stantially more than the second portion. Advantageously,
the circuit corimplier tnaitemitbehearohiest signyirahmentn Zudiaplitoput of detesmiging orfb&wdio signal
input exceedéﬁad%qgﬁ{ﬁngm ddgvel. Alternatively, the output signal regulator may receive an ambient
environment audio input, with the ambient environment audio input determining the predetermined
level. Thé output signal regulator may vary the amplitude of the at least one audio signal input by’

reducing the ?%@W%%s% MBI§-§@NﬁEt%%%ﬁ§dqiorder that the present invention may be

i
fully understood and readily put into practical eftect, there shall now be described by way of
non-limitative example 30 only preferred embodiments of the present invention, the description being

with referencq-f 116, 2CAQF BRSS! SHBIHGICTE imE LRrb SRS At ode Biams atof a present

invention. Figure 2 shows acircuit arrangement of a first embodiment of the present invention.
least one audio signal via either a wired connection or a wireless connection;

10 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

15 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
20 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.
25
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
30 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.



Figures 3A and 3B show some examples of circuit arrangements of a DC generator of the present
invention. 5 Figure 4 shows a flow chart for a method of the present invention. DESCRIPTION OF
PREFERRBPFORWBMIHRMENTS Referring to Figure 1, there is shown a blodKdid§8/888BA1automatic
gain 10 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 receiversFiBUEeaRosiWk&@ Theuil rizangementard aditst iamhotineniepfithecriesethe audio
sounds receiygsR¥ghuser playing back content on the external device. The at 15 least.one audio
signal input 22 may be analog. The at least one audio signal 22 may be received via either a wired

connection oFigWiRSc34 @fithSBishornseme exarpinf eficrrail asangsmemtsi@fsadenologies

such as, for eq@ﬁ@ﬁo%%‘é%?eé/g}ﬁiiﬁo@mh?nd the IiI_<e. 20 T_he 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 Figwie foshaysa Bevprhrré for dastbed atithe prasenkirweatiane 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 25 control signal is received from another part of the circuit 20, a circuit
controller 26.%5%&5?[%%&@@%%%%&“&% 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

predetermineBRefeang| tor figyreqd dharsets 1Ehevi & Magkdirgramipfsap gatichg8iRture of the
output signal gggHateirdit e RetiblLRicheRiRIC R ARdiIeKRIMdE S atliRgistseseinligider detail in a

subsequent section of the description. The variation of the amplitude of the first portion of the at least

one audio sigHaNRIpIPsS R 108N AR AdesPALARYIGS VS AR IR 2XaMBlea i RoRBRIEmbodiment

of the preseng{avrR priyh eaautRyhstigNAkE (Prighack MeVide CPIVErabenishs, IPDI4! didrtilee ambient
environment 28, essentially receiving an input in relation tQ ambie%hsou d levels, The 5,

| input in re|
predeterminelkRevd NG a3t HERInARFcAMH 19 2R dBPH B a PR T R¥ §8?ﬁ{ﬁ 1R, dheorti%mbient
environment. dpiintidFeespesi sy thaiséepiayily baclacobient soLthe lexeimahdevigbeTHeeat

predetermined level. The audio input from the ambient envirgqument may, be a microphone 28 picking
i At SRR AL AL BRI AN R A B kA0S AU RHE) 20 bo
duration restr2em&y (e \reobivek sty eittimagwitedheonaectiearsr a wireless connection.

The wireless connection may be using wireless technologies such as, for

example, Bluetooth, WiFi, WiMax and the like.

20 The circuit 20 includes an outpuf 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

25 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

30 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 amplitudev of the first portion of the at least one audio signal

input 22 may be in terms of reducing the amplitude.
4



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 minin¥038efif§od#fect 15 on the external device transmitting the at |eBSTSHSUSEI X gnal 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. 20 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 unmodifi'%dé';lih%%H%%qg&gggiﬁgeﬁ?rglt iﬂpéltg"étus qu‘\é\‘ﬁ[ﬂ:ﬁ%ﬁJﬁgﬁﬁ’%ﬁedetermined

level. 25 The cCircul may be incorpo 0 app or repro als such as,
for example, negulatts, 24 adpyoresiveaghandipainguhdrike th¢ambicatyemvonmen@8nay be

separate but futianaly ARG p A (A MERIANEAGPARIAN: GFR Bl e 2fygmentioned
apparatus usualy draw only a smalf‘amount of current, the circuit 20 with its low power 30 requirement
is very sufitablerédietsrmintdtiavelfonas detidyraricplyadetemminad anoaiding de dme@orislire 2 shows

a circuit arra fi odj i Végg)gm " (N ' 2 follows
that of Figurg %ev%tger:éefggrﬁeden |§§ﬁ/\%‘%¢ /féh&%?ﬁ S@GZ 08/0((?;)}12%%[9?(@%&[%%%?% the same
numeral notatontientfissijod devale.1 throbighendhetisedetermined ladb Q'ibﬁaﬁﬂﬂﬁtiﬂmﬁeparates into
the first portigpfpinE MeBINNP AGIRIRIGR 90} 60 SHRICRLADAC B SRR ARt iambigfpmitted into

the DC generator 30. It can be seen from Figure 2 that 5 generator 30 comprises an

arrangement sodnsised tﬁmalmr,\aiw@njmmqim@aimmyah@mwnf@apb@toﬁ@e(gﬁeo@@grb%yd 04). As its
name sygoest firdaoniIRISIBGN fPIRARIR XEBLSRaaS IatRLTRIHERAR00Nd 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 10 the second portion of the at least one audio signal input

22. Alternalivg QrangemesiRigidd 96 AP B HOwERaBySHIO Brhizdise 36 wid fié Bloe various

setups for the DC generator 30 shown in"Figures 2, 3A and 3B may depend on the current rating for

the apparatugRnettes AR recehing dserond Lartiemefdnaat feRR AN SanAHERYD or
incorporated wihipsiguidobesiord) st Hesheygiirtdpy s aapiaraimneakingt ameder lower

current ratings than the setup for the DC generator 30 shown in Figure 2: The setup in Figure 3A

shows d posifit e erenalslavisretirpsiatitingthy atdeastsppt audie sianR! BeWetrerdior. It should

be noted thathig exgaHAIESHNGISR iporiidw ast 2ndARNI3& fenéhasdib signkie iRsugerengtor 30 are
not 20 meant to be restrictive, and variations should be construed to fall within the dis,closPre of the
present invengdbstantially more than the second portion of the at least one audio signa

input 22.

20 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.

25 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

30 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 identical
5



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 25 the first portion of the at least one audio signal
input 22 wh¥PtR¥MpHtIde of the at least one audio signal input 22 exceeBSTHREGHIEHERhined 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 toenirshentsidravétbentsamie asymesahitationml Aplintst Junetjore 21 tshawsf reducing

the litude. In thig first dj t of-th ' [ ' i

1o mclude at TR ad RS S e S R e s of
each of the aréresnittedrdaistotbe Rautput WQD@SWZ?%'I’&BQEMM ROItieRy determine
the predetermined '%?& ?ﬁ%ﬁﬂ%%@?’%@%é:ﬂ S52PRl Jdeantf? (3 Z 03t thegevill be a

predetermineoalré‘f‘/ra'o approximatel ower when there Is a load of 32R. 5 The calculation based
on the aBovegimenstas 38 folimpsgesme iatangediwat of shiddes B nRiniB8dans tRid Ldrculation

e o AR ATt i ) AR St hen
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

10 the second portion of the at least one audio signal input 22. Altemnative
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.

15 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

20 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
25 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 van‘atibn of the amplitude of the first portion of the at

30 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 and
6



(32R /I 2R)+10R202202 17 Similarly, output from the regulator 24 when it is not activated, 32R32 , 15
Vout(of fX=- X vin 32R + IOR42 32 (0 Thus, level of regulation = 20 Log V0,10, - 20 Log 202 32 Vouw)
42 - 13.64 A0 200§/83d2Td be noted that a negative value for the level of reBUREERAEHRIRNts 20 "a
reduction”. The output signal regulator 24 may receive an audio input from the ambient

R2) 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
32R//2R 17 32
V = XVin= == xVin=— xV,
MO T 32R/2R)+10R " 20277 " 202 © "
17
Similarly, output from the regulator 24 when it is not activated,
32R 32
15 V = ———— XVin="= XV,
MM T 3R+10R " 42 "

32

Thus, level of regulation = Youn 202 _.
, gulation = 20 Log 20 Log D 13.64 dB
out(off) 24
42

It should be noted that a negative value for the level of regulation represents

20 “areduction”.

The output sighal regulator 24 may receive an audio input from the ambient
environment 28, essentially receiving én input in relation to ambient sound
levels. The predetermined level may be dynamically determined according to
25 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 may

7



environment 28, essentially receiving an input in relation to ambient sound levels. The predetermined
level may be dynamically determined according to 25 the sound levels of the ambient environment. It
is thus expeM@dWiatih@ louder the ambient sound levels, the higher the pr8d&eeHIMERIEI. The
audio input from the ambient environment may be a microphone 28 picking up ambient sounds. This
dynamic determination of the predetermined level may be convenient for the user,* but may be
duration restriveeccanyesiantt éxcdbsivoseindiyd tndye beedueatien restEicigdadnopeayests as a DC

filter before th&émérg@éggé){gwéﬂggﬂ %dg?gulator 24 is passed through the acoustic generator

32. Thus, the capacitor s 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 a et b Qe €524 44 7 D' BB i 0o Y S elagrand may be

received via either a'wired connection or a wireless connection.”The wireless connection may be via
wireless fechme@daters2¢lispassedthrapah thacacoustioaenerateondandhus. (the. saPACKAE method

includes divid@%élﬂfs% Ismﬁ@ggs&i%ﬁ {Hg)a%éiﬁ'%rtie(ﬁgﬁérém ggsecond portion (44). It is

preferable that the 15 first portion’ ally 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. Thi, ORIGAAALASH A EYGPE AVRYRISH ey prauli iy st prion of the

at least one audio signal when a control signal from a circuit controller is received (46). The circuit
controller 20 elyme sonsebdhetmethod)dleinghideh sassiving s laprornehausdieudigdatroller may

be transygittegshepRn AMPILIdRO GG ISEAR s b iIarBRHRE they e e REfcIgrmined

level. The predetermined level may be permanently Set durinP manufacture of the output signal

regulator or nfi{hBE AWEFFiGRRNEEHRMAHA WiRlegH§BNBEIRINthR Ve lesteonnBliams
environment. Rynaguic g GHRIRALORRHAEIGGIESTIREN By omaydiiphy, BueKRM: SBNRi regulator

receiving an ambient environment audio input and correspondinfgly determi'ning{the predetermined

level. The var¥iaoanktaeiir. Med: the fratbedimsiudasdiyiding thrhIRASISNFAHFIA may be in
terms of redugigadhmesnp itk epdritaribeameitsi4fonIHdaa passy grafersigsahiotrdhe output

signal regulator into an acoustic generator (48). The method 40 may be employed by apparatus for
reprodué%on dirst pgstion is subsqantlally moré than the second pc;/rtlon. The first B/orﬁ)c?n
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
20 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
25 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 reducihg the amplitude. Finally, the method 40 includes passing a

30 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 of
8



signals such as, for example, headsets, headphones, earphones and the like. Given that the
aforementioned apparatus usually draw only a small amount of 8 current, the method 40 with its low
power requiYehERBIL ¢ suitable for use with the aforementioned apparatbS i/ aM2Hdverse
effect. Whilst there has been described in the foregoing description preferred 5 embodiments of the
present invention, it will be understood by those skilled in the technology concerned that many
variations or sutidathmmietiedA48 vithdisgowmawetiasidremeantie vearsuitaite fercseting from the
present ‘”Veﬂﬂgﬁm\é’ﬁﬂ{ﬂéﬁ@iﬂb%&%é;ﬁ&@émﬁm g’ayaﬁwéqg% eiffeidit 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 aWfPIdAEkd i ieRrn SRS 1A' TrdaHihgoBalRBACGbERale rout

controller being powered by a DC generator; and the DC generator receiving a second portion of the at

least oneSaucknbigdianantsof the present invenptiani8withbeufsiarsiged b¥dheseskiliegsied through
an acoustic oer nolﬂ%))g’énﬁeg’rﬁ@ﬁ PhsiH GhFERIYALOEISHOBHRUIRNS iR RIAETRINg a

predetermine el fort itude of the at least one audio signal input, and
design or construction may be made without departing from the present

invention.



wherein the control signal from the circuit controller is receivable by the output signal regulator when the
amplitude of the at least one audio signal input exceeds the predetermined level. 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 capacitaksatie gainesater 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 grolip condistindonfatiovigein rolalyoltciiesittor yoll MOSPED. recelYiagatidast ehgiraubiavherein the
output signafi@taliarftittHysiRgat least two resistors in a parallel circuit arrangement. 6. The circuit of
claim 5, wherein a resistance of each of the at least two reS|stors determlnes the predetermined level for

the amplitude of tq@répfétqg 6' gal IQ ﬁéﬁ’? %?fg ?f %?aﬁ“?%&? e"i'H Wesﬁﬂgf;bortlon is

substantlally'}ﬁqa tﬁﬁﬁ% c%rr{:(% fﬁ’o sBna| m'%lcrcu f:contrc%e\/\ﬁﬁg@g%? 2828 bR%audio signal
e CIrc

is received via elth awi e connec ion or a Ireless connectlon uit of claim 1, wherein the

output signal regulater is SANMIGHARIEIBIRPENBRIFR AP 1R IGSRVA AN Agbient environment audio input,
with the ambient environment audio input determlnlng the predetermined level. 10. The circuit of claim 1,
wherein the output gigrPCregulatnorasiesing anselibrie sirtlem alfl@astaanesaudinesigiid ispaby reducing
the amplitudmpdtl. The circuit of claim 1, wherein the at least one audio signal input is analog. 12. An
apparatus, the apparatus comprising: a gain control circuit for volume control receiving at least one
audio signal input, MeRiging signaddremtpie SidiRdt signahregraienindastiest Ihortieh anthecdslisast one
audio signal98patatefe regulator being able to vary an amplitude of the first portion of the at least one
audio signal input when a control si nal from a CII’CUI agontroller IS received; é’ﬁ ﬁﬂfwt cantroller being

powered by a D etg‘r@m%ﬁ? é%?}d ?#]e ampﬁ?ﬂ [virtyy 2981 W@?JSrt' & 21E%8st Bne audio

signal eas ne au |o signal inpu
wherein the control signal from the circuit controller is receivable by the output
signal regulator when the amplitude of the at least one audio signal input exceeds the

predetermined level.

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 5, wherein a resistance of each of the at least two resistors
determines the predetermined level for the amplitude of the at least one audio signal
input.

7. The circuit of claim 1, wherein the first portion is substantially more than the
second portion.

8. The circuit of claim 1, wherein the at least one audio signal is received via either
a wired connection or a wireless connection.

9. The circuit of claim 1, wherein the output signal regulator is configurable in a

manner so as to receive an ambient environment audio input, with the ambient
environment audio input determining the predetermined level.
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input, wherein a signal from the output signal regulator is passed through an acoustic generator,
wherein the output signal regulator is configurable for determining a predetermined level for the amplitude
of the at least one audio signal input, and wherein the control signal from the circuit controller is
receivable by the output signal regulator when the amplitude of the at least one audio signal input
exceeds the wedetenmisieditesfadiald. A wietkud thy volpongigoaitrefurtbrdiageseneismgliaideast one audio
signal; dhedihpalseaiel easicosigrealidipusigy addatong thistgmoptitgassing into an output signal regulator
and a second portion passing into a DC generator, the output signal regulator being configurable for
determining &'preddfg @iraed ®eglaim 1, vererediHip thidensinssaye fgnahteopubiyanplag-amplitude of the
first portion of the at least one audio signal when a control signal from a circuit controller is received, the

control signatbeind ORI S HICPORPIRL R FATIPES R oller when an amplitude of the at least one audio
signalinput exceeds ¢, precelerminedHievsi,And aaesing.2signal from e ouip! signalrsgulator into
an acoustic §) : Whersin the outpuPS|gna regulator | conf?gurarﬁe for re Iving'an’ ambient
environment audio input which is usable for determining the predetermined level. 14. The method of
claim 13, wherein thg RfpoesRRI0EaMRIS ERRIGigU MRNBeHRIn dkand Re saethat dfuekidighds Wherein
the first portippug sdbeigokadybviatedbiandhersesoachpadieof It fiisepveibodfahslainedst,onberein the at
least one audialisigiyalisnpetvesh\da entinglrsignaléchicosm niectid nontralwirislesseo@anection. 17. The method
of claim 13, wherein the output signal regulator varies the amplitude of the at least one audio signal input
by reducing the amiptgHieviti@mrakerkenadenersiabyR Riaenaraieragndast one audio signal input is

analog. 19. An apparatus, the apparatus_ comprising: ) o
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,

wherein the output signal regulator is configurable for determining a
predetermined level for the amplitude of the at least one audio signal input, and

wherein the control signal from the circuit controller is receivable by the output
signal regulator when the amplitude of the at least one audio signal input exceeds the
predetermined level.
13. 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, the output signal
regulator being configurable for determining a predetermined level;

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,
the control signal being communicable from the circuit controller when an amplitude of
the at least one audio signal input exceeds the predetermined level; and

passing a signal from the output signal regulator into an acoustic generator,

wherein the output signal regulator is configurable for receiving an ambient
environment audio input which is usable for determining the predetermined level.

11



a gain control circuit for volume control, the circuit configured to: receive at least one audio signal;

divide 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, the output signal regulator being configurable for determining a
predetermined level; activate the output signal regulator to vary an amplitude of the first portion of the
at least one agdio Sigsahgthet ¢f criiral3Signaldlio el ¢eit @endralerdssreéretiedit ibengomérol signal being
communicable from the circuit controller when an amplitude of the at least one audio signal input exceeds
the predeteritfined [Eweimetibpaisiaisighdl hencihahsufisst saghern ierybstaritizdyamercotetictyenerator,
wherein the 820 Sigfi@Nregulator is configurable for receiving an ambient environment audio input which

is usable for determining the predetermined level, . , , .
16. The method of claim 13, wherein the at least one audio signal is received via

either a wired connection or a wireless connection.

17. The method of claim 13, wherein the output signal regulator varies the amplitude
of the at least one audio signal input by reducing the amplitude.

18. The method of claim 13, wherein the at least one audio signal input is analog.
19. An apparatus, the apparatus comprising:

a gain control circuit for volume control, the circuit configured to:

receive at least one audio signal;

divide 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, the output signal
regulator being configurable for determining a predetermined level;

activate 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, the
control signal being communicable from the circuit controller when an amplitude of the at
least one audio signal input exceeds the predetermined level; and

pass a signal from the output signal regulator into an acoustic generator,

wherein the output signal regulator is configurable for receiving an ambient
environment audio input which is usable for determining the predetermined level.
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