HEARI NG ADD AND A METHOD OF OPERATI NG A HEARI NG Al D This application
relates to hearing aids. Mre specifically, it relates to battery powered
hearing aV@'@PHPsi ng remote contro| receivers. PreseRETRAPINERPINAg ai ds
are powered by tiny battery cells, preferably of the zinc-air variety.
Zinc-air battery cells conprise a zinc anode, an aqueous al kal i ne

el ectrol yt e and HEARANG AdRtARNGHA MIPHED OF ©PERATING ATHEMRINGeATDhem cal

reducti on of oxygen, derived fromthe surrounding air, at the cathode, and
the oxidation of zinc at the anode. Such a cell has the advantages of a
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envi r onnent al Iﬁg friendly chem stry. The al kaline electrolyte in the cell is
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enpl oygent, when the seal is broken prior to placing the cell in the
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ent er t heapderpir oathode. Pheetiatdesved Tah lthardiemidahesduaiel ofi xygendedekd When air
cones int ontact W.th th | ectrol yte inside the batter ell, the

el ectroc hgrr?l%lctg% Surnréoélgglin% A ag[tfﬁen? of ’e%lfi%lﬁ%f“%agmg IOE@P? F‘t(:&]?/?)‘?/otd%g‘éuc&iaf f erence
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duration of the electrochem cal..reaction insjide the cell. The typical
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after the seal is proken, the zinc-air battery cell is slowy depleted by a
process kAGHR BsSe8eistLIaFScpHfTgP micingnte 1crl 12 g bajiery cevrarireal Py tcose i ts
pover ovehedrfig af Wbl 06l atOml Rl ¥ potil $o él@hléargigsa?d?argl ng is mainly
the result of the electrolyte in the cell drying up, but other factors,

i ke APgh hunmidity, or the presence of oxygen or carbon-dioxide in the

vicinity qi“e Bog't?erf @éall 1S é%u?ﬁ%@%lfbgglgé al Q%m%ﬁtl%egfaﬁfcﬁgci fod{hgccg%%gg of éecommn .
procedure for turning o attery-powered hearing ard i's by disconnecting
t he bat t ebyttaretdll, hndiie chtbodectamiing] las dngholeuplaceyd beloenthatdbel to ailse airei t her by
to enter the interior of the battery cell when the label is removed. When air comes into
contact with the electrolyte inside the battery cell, the electrochemical reaction is
20 initiated, and an electric voltage difference is built up and maintained between the
battery cell electrodes for the duration of the electrochemical reaction inside the cell.

The typical voltage of a zinc-air battery cell is from 1.1 Vto 1.4 V.

If left disconnected from any circuitry, and thus being without any external load after
25  the seal is broken, the zinc-air battery cell is slowly depleted by a process known as
self-discharging, and the cell will eventually lose its power over the course of a couple
of days. This self-discharging is mainly the result of the electrolyte in the cell drying
up, but other factors, like hfgh humidity, or the presence of oxygen or carbon—dioiide
in the vicinity of the cell, also affects the rate of seif-discharge.
30
A common procedure for turning off a battery-powered hearing aid is by
disconnecting the battery cell from the hearing aid circuitry when not in use, either by
means of a power switch or by dislocating the cell itself from at least one of the

battery terminals of the hearing aid, thus opening the electric circuit. Hearing aids



means of a power switch or by dislocating the cell itself fromat |east one
of the battery termnals of the hearing aid, thus opening the electric
circuit. Wweanimgeavdsnmay al so enploy:f.double-pivoted, PG 200mobEsLt er y
conpartment assenbly in order to provide both a battery dislocation
function for turning the hearing aid on or off and an opening function for
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Due to thepdi thebsiteontkmingkt ri cti ons nmentioned in the foregoing, any
swtches in the hearing aid have to be nmade very small in order to fit into
the hearing aid casing. Apart from being prone to wear and breakage, tiny
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prolonged service life when compared to similarly employed mechanical switches, but
it draws a modest amount of leakage current while the device is switched off. In a
20  hearing aid, where the available power is limited, any significant leakage current
would obviously shorten the service life of the cell, and an electronic power switch of

this kind is thus a good choice for employment in a hearing aid.

Due to the dimensional restrictions mentioned in the foregoing, any switches in the
25  hearing aid have to be made very small in order to fit into the hearing aid casing.
Apart from being prone to wear and breakage, tiny mechanical switches may also be
difficult to operate properly, e.g. by physically disabled hearing aid users. Power
switches operated by dislocating the battery cell from the battery terminals of the
hearing aid may also result in the cell falling out of the battery compartment by

30  accident and eventually getting lost as the result of an erroneous operation by the user.

Remote control devices for use with hearing aids are known. They offer a convenient
way of operating various user-accessible features of a hearing aid such as volume

level and program selection, but they still require the hearing aid to be switched on in



accident and eventually getting lost as the result of an erroneous
operation by the user. Renpte control devices for use with hearing aids are

known. THhw9 206%06944 conveni ent way operating vari ousPOSTa0ec0®832bl e
features of a hearing aid such as volune | evel and program sel ection, but
they still require the hearing aid to be switched on inorder to receive and
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interacting with the circuitry of the electronic device upon reception and

detection_of the predeterm ned signal, said receiver .repaini ctive
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brought into normal operation by performing some special action, e.g. activating an

‘on’-function, either directly by interacting with the circuitry of the electronic device,

for instance by pushing a button or activating a switch, thus closing part of the circuit,

20  or indirectly by transmitting a predetermined signal from a distance to a receiver
located within the electronic device and being capable of interacting with the circuitry

of the electronic device upon reception and detection of the predetermined signal, said

receiver remaining active during the stand-by mode.

25 DE 10 2006 024 713 B3 proposes a hearing aid having means for detecting the
presence of a passive, resonant circuit, comprising a capacitor and an inductor, in
close proximity to the hearing aid. In one embodiment, the hearing aid has means for
switching off its power when located close to the resonant circuit, e.g. when the
hearing aid is placed in its storage box, the storage box having said resonant circuit

30 embedded into its bottom wall. The means in the hearing aid for detecting the
presence of a passive circuit comprises a transmitter and a transceiver coil. A part of
the hearing aid is thus being disabled whenever the hearing aid is placed in its storage
box. When the hearing aid is removed from the storage box, the power is reapplied to

the disabled parts of the hearing aid.



switching off its power when | ocated close to the resonant circuit, e.g.
when the hearing aid is placed in its storage box, the storage box having
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hearing aid for detecting the preser‘l"ce of a passive circuit conprises a
transmtter and a transceiver coil. A part of the hearing aid is thus being

di sabl ed whenever the hearing aid is placed in its storage box. Wen the
hearing aid is renoved fromthe storage box, the power is reapplied to the
di sabl edTparhssntiftert inethh dwniimg aidi abcTidingt toahe rrior @Ft GRS FROTHRYFS B ai d
according to the prior art .emts r r st RERELLPTRoNAL e energy at
t he reso%&?ﬁonFargé‘ FREEO q]ﬁéesﬁg%nzg}geg{l%rgycoﬁit?e %Srsough the transceiver coil ,
even whegatdsvieadii, ngedivtheh Sths Uppasedidt 5 ppeeddr e piweredioll. The

el ectromagneti c energy excites 1élhe assive fi rcusic}ulafeo aPScﬁé !rgs%hgmat t he

r esonint clEERTORSHEYC OPPIEY eSHMES JHS PV iCFEH! 1 oEI Iafes” i d ssi pat es t he

absor bed HR0RNGY. WhileHRCHsQUBeRakI 6scimvasit digaesahe absodrdgmetgycaswaves may

t hen be pi up by the transceiver coil and det e(‘b: edg%y t Eieeari ng aid
Ci r cui t r plectoreagnatiqads. Ahese ElRCEOMABRSEE GI1eH Y MR R E oYY ¥opassi ve

resonant .circuit I 413 tthe. ; ener the transmtter is
1B LEH b P he RS A RY Bty €ner gy _

capabl e 3@%%’%’11%)&?&{1%9 %Iﬁ?syputs a serious constraint to the detection

range of the system as the energy transmtted follows the inverse square

law, i.e. the el ectronmagnet. r oS ¥nbh&idhiansagiager coil and
the dfler &;helr@’fgleé)g?é‘?fuﬁeac tec{mggtoﬁgl%tprgéa/sﬁrgég?\?g’?g% I by t_rlle bassi ve circuit
decr easegywhé Ambilie oflesdray te tenemitedis cakilngf disepating; Tlelg PeRErgYo%vail abl e in

the hearing aid battery.into accgunt, the f ' ecting a
passi ve. CPREHT (B heei PR HRES B oo Red Thgid *‘f?%ﬁ?ﬁﬁ?@%‘%%”vsgfi best
only a fgW&eNqLARLAY Si.c. Wiedledthdtmaghiaitsambigyatissiatediiy themnsegival ebthas to
operate continuously in order to detect t hel tg,rtssenceeocgrc{tnpge&%%% ve
resonant asidthaprersyaiefesied Brkdnithe UMSEHY S SR PR RESST y the

'S consune

hearilrgg %ﬁ&‘é%ﬁtﬂ@@éﬁuhﬁedj s supposed to be powered off. Wreless receivers
for controlling a stahd-by node nmay conprise receiver types capable of

detecting acoustical, optical or electromagnetic signals generated by a
Taking the limited energy available in the hearing aid battery into account, the

effective range for detecting a passive circuit by a transmitter in a hearing aid is, at the
very best, only a few centimeters. When the transmitter in the hearing aid has to
20  operate continuously in order to detect the presence of the passive resonant circuit, a
considerable amount of current is consumed by the hearing aid even when it is

supposed to be powered off.

Wireless teceivers for controlling a stand-by mode may comprise receiver types
25  capable of detecting acoustical, optical or electromagnetic signals generated by a
suitable, corresponding transmitter. Acoustical transmission usually involves
ultrasonic transducers unsuitable for use in a hearing aid due to limitations in size and
power requirements. Optical transmission usually involves low-power infrared light
emitting diodes, but such designs are dependent of a clear line-of-sight between the
30  transmitter and the receiver, difficult to obtain in hearing aids being worn behind or in

auser’s ear.

Electromagnetic transmission, on the other hand, is well suited for use in low-power

applications, as the power requirements of an electromagnetic receiver can be



suitabl e, corresponding transmtter. Acoustical transm ssion usually
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signals may further be nodulated in a variety of ways suitable for the
i ntenfled use, but a discussion of nodul ation techniques is beyond the scope
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device.

It is a further object of the invention to provide a method of activating or deactivating

20  part of the circuitry in a hearing aid from a distance by using a remote control device.

The invention, in a first aspect, discloses a hearing aid having an internal, disposable
power source, at least one input source, an analog/digital converter, a digital signal
processor, a controller, a remote control receiver, a clock generator connected to the
25  controller and the digital signal processor, respectively, and an acoustic output
transducer, characterized in that the hearing aid comprises means for controlling the
connection between the clock generator and the digital signal processor by means of

an external signal.

30  The hearing aid is capable of being operated in a ‘normal’ mode of operation, where
signals picked up by the microphone are processed and reproduced by the hearing aid
output transducer, and in a stand-by mode of operation, where incoming signals are

not processed or reproduced by the hearing aid output transducer. Both modes may be



transducer, characterized in that the hearing aid conprises neans for
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In a further embodiment, the signal originates from a dedicated switch on the hearing
aid itself. This enables the hearing aid to be put in the stand-by mode by the user of
20 the hearing aid in cases where the hearing aid does not feature a remote control, e.g.
due to space considerations in the hearing aid casing, a remote control receiver

requiring a receiver coil etc. in order to work.

The invention, in a second aspect, discloses a method of operating a hearing aid, said
25  method involving the steps of powering on the hearing aid, calling a soft-boot
algorithm, loading a hearing program into a signal processor, processing a signal
according to the hearing program, receiving, decoding and processing a remote
control command, said method being characterized in the further steps of disabling the
flow of a clock signal to dedicated parts of the hearing aid if the remote control
30 command is a stand-by command, or, if the flow of said clock signal is disabled, re-

enabling the flow of the clock signal to the dedicated parts of the hearing aid.

This method handles stand-by commands separately from all other commands, such

as volume changes, program changes etc., sent to the hearing aid. In this way stand-by



al gorithm 1|oading a hearing programinto a signal processor, processing a
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The el ectronics. in _a heardng ai RE Nt NasiEBLdrd 1Rpder to fit
behi nd - 3SFUEEERR agém%eﬂflg(g%tgeg%égl?.ﬁlf#ﬁ% nﬁ?ori ?yggf g]rrleceds?)gary el ectronic
conponents in a typical hearing aid are thus enbodi ed as one or nore

integrated circuits. conpr.isi t t housands | ganRgdpc .ement s
t oget her MAGSEFOBSS %}r’%@% F‘ﬁg“a%Fosbec‘fe%ﬁf@??Oqﬁearr%\gt ?e\}v co%rlg%/r?glﬁfs ext er nal
to the intggeadedesi TRbbBrigUTNeassdrREgeradpanitoness ir eypsedresring el ecoi | s,
receiver coils etc. In a digital heari ng ai d, nost . of {qhﬁ}&iuna'{n% rat ed
circuit cufpre BasCIRSSIIERS{ 908 98 P O e SIFRUIS PODRIIEO NG (RS} & ement s each
oper a%s_ed dethi&ntl&br BRmeARBgethdrSAkiahd RY) thehedring lafis eidcuitry; oA UC téwng) state
according to their functionin that specific part of the integrated
circuit. cmgeenekteonddetthy THPEABAIECUlhAR FalfEe BRI eF PO i ny
vol tage Ct%[&éi?sl, lrgcgiver coils etc. In a digital hearing aid, most of the integrated circuit

comprises MOSFET transistors or similar semiconductor elements each operated in

either an “open” (isolating) or a “closed” (conducting) state according to their

20  function in that specific part of the integrated circuit.

These semiconductor elements, which may be compared to tiny voltage controlled
switches, have the property of drawing very little current when being in one of these
states, but they draw a comparatively large amount of current when switching from
25  one state to another. A clock generator usually caters for the timing of the switching
of the semiconductor elements together performing the operations of the digital
hearing aid circuit. The clock generator is thus potentially controlling the switching of

many of the semiconductor elements several millions of times per second.

30  Bvery time one semiconductor element switches from one state to another, current is
drawn from the battery cell, and if some of the semiconductor elements are connected
in such a way as to retain the same state over time, this portion of the semiconductor
elements does not draw any significant current when compared to the rest of the

semiconductor elements in the circuit. As the clock generator controls the switching



swi tches, have the property of drawing very little current when being in
one of these states, but they draw a conparatively |arge anount of current
when sw twbi2ngp/(76%n one state to anqther. A cl ock gener aComKeswAlob3s2cat er s
for the timng of the switching of the sem conductor el enents together
perform ng the operations of the digital hearing aid circuit. The clock
generator_.j.s thus po j . GO l b0 1 e s thedahH ehr dmparaylyof t he
senicondﬁghgfmgﬁgﬁéﬁ%gQ%%@%%%Pgh@%ﬁggﬁéﬂ%%&??ges’per secondﬁﬁEvgry time one
sem condditisitngetheneiodk sighilc bibsrwiseofiado tre asdelicatedopah of Hbe cigwif Mélt i s dr awn

fromthe battery cell, and if so fot 1 .0 Ig,qgg are
connect eG%F‘ﬁ“’g]l%‘ﬂhlglt\%?o%%at{OBS F%?‘gsl %edf%%‘aspzaﬁ;gfg?ﬂgg&l t(ljtil{ehru §t5| e, H]'tt%hi s portion
of the seplveahdumiddbyahiepenibsideasuinot draw any significant current when

conpared ' to the rest of the sem conductor elenents in the circuit. As the
cl ockSgenerator controls the switchingof the senmiconductor elenents in a

digital Rearhngal &ifnb&Wet expEBRIASn Fofthdrelepar with kespelit salila dgwings, cl ock
signal otherwse fed to a dedicated part of the circuit will effectively
i nhi bit tWereoperations in this dedicated part of the circuit, thus saving
t he power consuned by this part of the circuit. The invention will now be
explained in further detail with respect to the draw ngs, where Fig. 1
shows a Sihdmshvivea bihemkticblags dingrem of athsaringjd a¢cgrdiet Oty MYSREDt he

inver}:qi on, Fig. 2 shows a flowhart of apart of the operation of the
hearinig aid in fig. 1, and Fig. 3 shows a schematic block diagramof a
renote ccm%rzqdhoma flgwehani ¢ffu fahefhiearperagioniofithie hedring, aidin fig. 4. angl j s a
schemati ¢ bl ock di agram showing a hearing aid 1 conprising a m crophone 2,
an out put transducer 10, a mcroelectronic circuit 4 conprising an A/D
conver t ergig, 3 ghows@NRherRitROR6&ia@amadfaasinot dogtrolSor asereitbthe lvamg ol
receiver 6, a clock generator 7, and an electrically controlled switch 8.
The heari®@inefigil1 further conprises a power source 12, preferably in the
formpf a battery cell, a mechanically operated battery switch 13, and a
recei ver antenna 6a. Also shown in fig. 1 is a renote control .transmtter
14 havi ngFig 1 isarsshinatieloskdéagram shpaving afeaineaid bFHRPISHERIRHRNGC devi ce

2, an output transducer 10, a microelectronic circuit 4 comprising an A/D converter 9,
a signal processor 3, a controller 5, a remote control receiver 6, a clock generator 7,
and an electrically controlled switch 8. The hearing aid 1 further comprises a power
20  source 12, preferably in the form of a battery cell, a mechanically operated battery
switch 13, and a receiver antenna 6a. Also shown in fig. 1 is a remote control

transmitter 14 having a transmitter antenna 14a, and an external programming device

11.

25  When in use, the microphone 2 picks up acoustic signals and converts them into
analog electrical signals. The analog electrical signals are converted into digital
signals by the A/D converter 9 to make them available for conditioning and
amplification by the signal processor 3 according to a compensating prescription in
order to alleviate a hearing loss. The signal processor 3 outputs amplified electrical

30  signals for conversion into acoustic signals by the output transducer 10. Wireless
signals transmitted from the remote control 14 via the transmitter antenna 14a are
picked up by the receiver anterma 6a and detected by the remote control receiver 6 for
operating the hearing aid 1 remotely. Remote control commands include, but are not

limited to, program changes, volume adjustments, and the like.



11. When in use, the m crophone 2 picks up acoustic signals and converts
theminto anal og el ectrical signals. The anal og electrical signals are
convert edwOnv@/odsgbt al signals by the A/D converter 9 t@CTERE0Q®NIS2
avai l abl e for conditioning and anplification by the signal processor 3
according to a conpensating prescription in order to alleviate a hearing
| oss. The signal processor 3 outputs anplified electrical signals for
conversion into acoustic signals by the output transducer 10. Wreless
si gnal s tThapswertsoerte flR cemtdiesdras mbattery ool intonnacted t thheorpplgiiditiiter ant enna
14a are picked. up by the recei.ver, ant.e e renot e
control @EEEFV@WHQn%HWg%ﬁéﬁé??ﬁg£¥ﬁ%hﬁ3§ﬁ9§§“§?gl%ﬁ%gﬁgﬁgiéghﬁgﬁbte contro
CoMands ak BGiARL baddty @iparaiend daphtile df iaachineothe anwethsmgesi2 frah tirve
adj ustments, and the |ike. The power. sourc 1%V enbogLFdh%%nayQ tery cell,
is coAnectiedty 6f fhsdeaipmiid eV IfaayYs MY QIPLTFEUR PPSPetont Vosliggested in fig.
1) via tﬁﬁmﬂﬁhﬁﬁéﬁmﬁ%QE&h 13, preferably enbodi ed as a pivoted battery
conpartnment capabl e of detaching the power source 12 fromthe circuitry of
the hearing aid 1 whenever the conpartnment is opened, for instance when
changi ng b fhiGs! AN GidPT QOEGHRRERY to b x| pR8grainthidg | S
connectedingdﬁ%éé%éPﬁ’ﬂkgg%3%§¥g¥hgqggvicga%1 ponnunicé?ﬁﬁ mﬁ%% t he
cont rol | efevise dl comenvnatinggithite dontrher Tofthe bparing axd | eEls ?PélngB?re%cr i ption
paramgters for alleviatin LRg.: : t i Fepht Progr ans
(not r@noﬁﬁ‘jel‘fels @ﬁ?sfﬂ%tloﬁr%aé?%gﬁrenﬂﬁgf lg%ll%%g%lﬂ%%n é&gtfgfgég% Ir)lff %ermr (not
shown) i nprbgremb eatishevsi flord theaprdgratinling devitehElste her sbered itpricaanpéeamet ers t o
adj ust the performance of. the signal processor. ' .0t
Prescr i prBHE) M EEeRTIA Lingnd HETGr PR Rre R sk MR aRR,
pr ogr ammi ngropBMice 8f b sighaldis@esn 8t addihg comht bestrionng aid circuitry 4, and
the controller 5 then perforns the najor tasks of keeping the hearing aid 1
operational, i.e. receiving commands fromthe renote control receiver 6,
changjqg )gﬁ&r\'ﬁﬁgmﬁ B Gird r8hBIMg ofSthe heMHinRI-Ad 1 AE prodrirgihinggddvive 10us put

a

vol une, justing the general performance of the ﬁign%J pracessor 3 etc.
disconnected from the hearing aid circuitry 4, and the controller™> then periorms the

major tasks of keeping the hearing aid 1 operational, i.e. receiving commands from
the remote control receiver 6, changing between the different, stored programs,
altering the output volume, adjusting the general performance of the signal processor

20 3etc.

The controller 5 also has means for operating the electrically controlled switch 8,
which connects the clock generator 7 to the clock input of the A/D converter 9 and the
signal processor 3. A stand-by command transmitted by the remote control 14 is
25 received by the remote control receiver 6 and decoded by the controller 5 into an
electrical signal for opening the electrically controlled switch 8, thus depriving the
A/D converter 9 and the signal processor 3 of the clock signal. As this signal is
essential for the A/D converter 9 and the signal processor 3 to operate, the opening of
the switch 8 effectively halts all signal processing in the A/D converter and the signal
30  processor and renders the output silent. In practice, the switch is embodied as a
semiconductor switching element such as a FET or BJT transistor or a similar, readily
available chip design semiconductor element. The choice of a switching element at
the design stage is preferably adapted to the technology utilized in the microelectronic

circuit 4.



The controller 5 also has neans for operating the electrically controlled
swtch 8, which connects the clock generator 7 to the clock input of the
Al D convewDenos7emd t he signal processor 3. A stand-by ecmmardotooessem tted
by the renpte control 14 is received by the renote control receiver 6 and
decoded by the controller 5 into an electrical signal for opening the
electrically controlled switch 8, thus depriving the A/D converter 9 and

t he signal processor 3 of the clock signal. As this signal is essential for
the A/ D aemwatigral p@cessat 3 ebysiag iz mpyt gowplss patg of hedseing 8 ck@Ebpeni ng of

the switch 8 effectively halt | i L. pr ] i converter
and the SiTAe %?%Ee@st§5¥nsm tﬁ%ﬁl é?sngra%xta togut iES| i eﬁlf’%halt)fr%%pdﬁéa?te ice, the
switch i gowemeaiced2ahen SR tieatishid  ds povsssind and amplfybre sosud it igs aa FET or
BJT transistor or a simlar, readily availabl e chip sj.gn i, conduct or

el eneht . tofHecstipBicdecHTenh CQW“FEPHP%QOfea}pQWé‘HP%g]P' } H%Adgg’ ?gsﬁ%é%ogg%&(ﬁs

pref er ablix adaphes &t hchie GRaglyO@Nuitsi pdvzee dot Rhintpngmitietio edrelittanoni ¢
circuit 4.As the signal processor 3 is, by far, th %ﬁgﬁ ﬁqu{ X part of
the hear i(prgsiag al ceieng af blogking ¢ cyEgppadES R MR T ﬁ%ﬁest

per cent agg. of LG RANET sANREARPIOE clenfilts! S HROMRFoHRUDAR dirtuit\er t he

heari ng argd s processing and anplifying sound, it has a total estinated
current ebosediptchargestatapproxi mately 1 mA. The sem conductor elenments in a
digit@l circuit mainly requires power for changing their condition (passing
a curfent or bl ocking a current), and the clock generator 7 controls the
rate by whihehidcheenaston? thudiscosmmieddimbutieqrarte bEie misroglec¢ic AEHdel ect roni ¢
circuit 4 are allowed.to chan tate. |f, the S

di sconnedit@ytos &6 ﬁf‘icﬁﬁ%?”tdsr%lgg‘ﬂ%@n rﬂ?c,s ?‘(l)nedls’elg 'rﬂ(q)én?‘g15 ¢ ?Irq%gtlre?b% 1;13 iﬁtléal to the
processi @%nﬁﬂﬁoé&%r%ﬂ@ﬁé BIBclofchemativda, figh 1o dehdcodflidtonsiemert ér theseand t he
signal processor 3 in the blaock scheqatic in ngdil n%wﬁegh%ﬁg uct or

el enent  inarie be chawit nghapgrdisipetiopa! stats, 2pf ifgReT PES GRSt YERRI™ St at e, and
the ipnertypaFtsQintl§ 161 (CMl inREifed H2E @haY Be @ERRRIdnal Isyedppfitd.iAll an
undefined state until the clock signal is reappli t he sem conduct or

I ed. I
el ement s thasankicondaetos clomenth & the parta of tpepor éﬁprb‘fedtog Eheéh(?%l?l%l? only draw
an 1 nsi 9“4{%\;% Cagig}lsigﬂﬁ%tt abuG W §Rbnt iR thtatS bAY racBhl MasGbine@b of

neasur ene o . .
the current consumption in an existing circuit have shown that sufficient power is

saved by entering this non-operational mode for it to be feasible as a dedicated stand-

20 by mode.

As an example, an estimate based on an actual chip design yields the following

current consumption results from sections active in stand-by mode:

25  A/D converter: ~50 pA
Remote control receiver: ~25 pA
Clock generator: ~20 pA
Controller: ~12 pA

30 Total: ~107 pA

If the hearing aid in this example consumes 1 mA during ordinary operation, then

about 9/10 of the current consumption, or a little less than 900 pA, may be saved in



the current consunption in an existing circuit have shown that sufficient
power is saved by entering this non-operational node for it to be feasible
as a dediwated/ssmadby node. As an anpl e, an esti nat e Pbasacoomosss2act ual
chip design yields the follow ng cuffent consunption results from sections
active in stand-by node: A/D converter: -50 mA Renpte control receiver: -25

m d Ockﬂ_‘geqer A OhodethéR“ccﬁﬂq&TE&’ lih &he cukéntMPonk@hplion diEdg BAihdryt he hearing

aidint I'e "consunes during ordinary operation, then a

9/10 of bpeatiur rent consunption, or a little Iesg tﬁan 900 mMA, may Egu;aved
i nthe stand-by node when conpared to the current consunption during
ordinary operation. In one enbodi nent (not shown) the switching el ement may
be a pl ukpbrieamudtiingsht (o sigve tiersutching efeorent mgy paa pluoflity pleswilchiok gener at or

circuit 7 itself. Each h
C gnab malgmenS Travas pek obe clorbares g i, A Beghpi P GEMAE"D & ©f ock

plurality;q0 t
B stri but)éled itﬁlﬁ,gwci g&tﬁ}ﬂlgeﬁ IRR Sl mbf thue hakd &8s obvheclcélomgnagdnmcht or 7to

nals to the t of
Cery' {1 oxoistallabiadhe Pimiopmisrig CSTRAE A SRR CBn ISt {ypi cal
zinc-air bcatdss?rl té:?k lclolaﬁ%éﬁalg @(pﬂlg'rééf of ﬁﬁ"ﬁeéﬁh 8 ciriht mCtE@éQY‘ diexigleon

nanufacturer onditions. If a cell with a reasonable c

apacit
of 300 nﬁhmneﬂhsanmmdpgShambaphwaﬂmngm@ﬂ@nconsunlng 1 mA nay operate Y
continuously for about twelve days on such a battery cell. Based on these
assunptions, the hearing aid according to the invention may thus

Cpﬁfortabiﬁﬁh&ﬂpﬂﬁcMﬂt&ﬁandeyhmndamaawwléﬁm #0r6680 antih.bgenendiBg f®¥ nore than
si xt een wee

phenonendﬁ“ﬂ%ﬁ&gégé-é%gﬁﬁggt%8@¥ ‘Wﬁ%%aagﬁﬁg CIE%§§§E§?ﬁg§§pggggle of
weeks, buf aishfiedahén Qh%ﬁh@raﬂﬁccﬂi@@rﬁﬁl@ﬂnm fmay op&ate edutevusy fevwbatt by
twelve days on such a battery cell. Based on these assumptions, the hearing aid
15  according to the invention may thus comfortably be put in stand-by mode and left in
stand-by mode for more than sixteen weeks before the battery cell is depleted. The
self-discharge phenomenon depletes an unconnected and unsealed battery during a
couple of weeks, but the self-discharge phenomenon may be reduced somewhat by

constantly drawing a small current from the battery. This factor is, however, highly

20  dependent of the brand of battery used, as well as other factors.

The hearing aid 1 may be put back into the ordinary mode of operation from the
stand-by mode either by issuing a ‘soft-boot’ command from the programming
interface 11 while connected to the hearing aid 1, or by transmitting a power-on
75  command from the remote control 14. In both cases, this command instructs the
controller 5 in the hearing aid 1 to close the electrically controlled switch 8 again and
execute a ‘soft-boot’ routine in the hearing aid 1. The closing of the switch 8 allows
the clock generator 7 to reapply the clock signal to the A/D converter 9 and the signal
processor 3.
30
The ‘soft-boot’ routine also puts the signal processor 3 in an initial state
corresponding to turning the power of the hearing aid 1 on, thus restarting the signal
processor 3 again. This routine is executed for the purpose of eliminating possible

signal residues present in the A/D converter 9 or the signal processor 3 prior to



constantly drawing a small current fromthe battery. This factor is,
however, highly dependent of the brand of battery used, as well as other
factors. Wbeotvadasd4ng aid 1 may be pLi% back into the ordPocamKuodeoisk
operation fromthe stand-by node eitter by issuing a 'soft-boot' command
fromthe progranmng interface 11 while connected to the hearing aid 1, or

by transm tting a r- g?%ﬂ- LOMm: 4eifen bot h
cases, tﬁPtgnﬁ%ﬁlr?asﬁa%g%%ﬁsr{lé)%é@g eglé% ﬁﬁqé%%rﬁgg?%ﬁg %gﬂaggtr)?pkg aigd lto

cl ose t hgr&bdh thcapiofuadnigmnl bpeh Baiing thegstagdiynmeda oedecundesigbles of t - boot !
routine in the hearing aid.1. The cl osing, o0 i t he cl ock
gener at or°3s¢ § &nr‘@‘iﬁﬁ‘% F4{& bRing ¢ %ﬁcidg‘rguﬁngg Be %lhue&wa%%\%rﬁ{e?ﬁng\@nd t he
signal prLegRSEPperformhiter so¥obdot Ba@bhcervdishlaeinglsend bytnsodehmopirgizgabl processor
3inan initial state correspondi n? tilo,turni ng thedpower of the hearing aid
1 on, 5t husogeassrgipthefparing 2idiagepafing FOO8 SEEFHT 3 FRFY This routine is
executed for the purpose of elimnating possible signal residues present in

the A/D converter 9 or the signal processor 3 pr.ior toentgri ng.t he stand-by
mode, t hiRiguredwhiwrp flprchartif apowermpeagsmart repineds adraPgidd BEP Er esent i n

the repr Otcc)i %eeigv%ltigﬂ.afhe%%r ik %%é?&n{ %tiﬁé ?srkgppdéeﬁ‘w@e nﬁ%hin%ht@ alpgesi rabl e

case of an undefined state entered during the shutdown phase of the
st and- by contimed Byocpsrifidepridegt of tho fignd) poecessingia Neehapriag 2ideBlg WY12] and- by
nmode, . proper .sign .OCESSI in eald ' cORdi AGtd20bhe
inven]tqoo RS lﬁﬁtgﬁ?éh%“%ipﬁmere %néﬁ%é%ﬂé’gﬁ%%%‘\%ﬁgﬂ’ 9% 2 pover EII'rﬁamagem::nt
routine iTheapdv@idnngepabol anesr aisofrbbat ¢allestem @0ht Whinh i hernplesdsrtonianagenent

routine i s suppased to_be. runni a sel f.contai ned p pendent of
he. si gndiaBrbBassis I HiHa et i St 1R upp As SRR e E o0
W th powesﬁ%ria%ﬂagesﬁaglsﬂegdoawmmim1&3@1@ tdat REcymaahd alstingistgt 206. 202.  The

ep

power-on s 202 enters a soft-boot call step 203, which in turn leads to
a hearing aid program ]l oading step 204. The hearing aid | oad program step

204 epq er | GRRlanBHQRES S 208 bERRADut Wb 6 hekdlive Biahch @8gifcted tan RC
corrrra%% t&ﬁ%&gsteag 206.§Tﬁg RC cor(‘:rmamgll testi ng step 206 branches out into

a negat i vide mmnofithespwratpreekssiog st58 20pnd arelinmatias Orach FHTELE] iy st ep 205,
and an af I];cl)vsr/equto{vv\rll%es%%g Ql%B ﬁ?%ﬁecf)cﬁger:[dgwﬁ testing step 207 further branches out

into a negative branch connected to a command processing step 208, and an

affirmative branch connected to a clock shutdown step 209. The output of the
20 command processing step 208 loops back into step 205 for continued signal

processing, and the output of the clock shutdown step 209 is followed by a power-up

testing step 210 branching out into a negative step looping back into the input of the

power-up testing step 210 itself, and an affirmative branch leading to a clock turn-on

step 211. The output of the clock turn-on step 211 leads back into the input of the
25  soft-boot call step 203.

The starting step 201 and the power-on step 202 in the flowchart in fig. 2 indicates
that power is applied to the hearing aid by the user by placing a battery in the battery
compartment of the hearing aid and closing the battery compartment, thereby closing

.30 the electric circuit.

When power is initially applied, the power management routine calls the soft-boot
subroutine in the soft-boot call step 203. The soft-boot subroutine (not shown)

initializes the hearing aid signal processor, loads a set of starting parameters, and



power - down testing step 207. The power-down testing step 207 further
branches out into a negative branch connected to a comrand processing step
208, and w0 20d6%a769¥at i ve branch connected to a cl ock shurdDmK2007P03x09. The
out put of the command processing st 208 | oops back into step 205 for
continued signal processing, and the output of the clock shutdown step 209
is followed by, a,power-. [ 0 G; It @ @enegati ve
step | oo%ﬁeﬂade%g’(? ly%?rrlﬁ%al? ﬁ)é&%%%b? &01§ Qcﬁ,ﬁgegjs ?/\%E@E%HP gg’%c?ﬁ%ggt ep 210 itself,
and an apoifapidad estdpr 208c [Wheathe rsgedific aragrase s taaded, dbe §igag ZIESSOThe out put

of the clock turn-on step 211 |eads back in Walol hepsof t - boot
cal | st efaD®, ProfRss éqcawrg%ﬁougflélﬁcoﬁ%fg g%g" etsﬁtaegtﬁg ??é_r %ﬁ’ és‘t %%Cl%igg n the

f1 owchar theisfpnfi Hocedsih@stes20Rs that power is applied to the hearing aid by
the user by placing a battery in the battery conpartnent of the hearing aid
and cbosing the battery conpartnent, thereby closing the electric circuit.
Wen powesydeSnd Bbtdi Brdc¥ssBPRIbu8¢ probfiSinp Qikls RO pER EBMnazentitnenttal | s t he

sof t - boot é%g?%ﬁ yng inSthe_gbfgﬁbootecg%l step 203. The § ft-boot

subr out i nmkésnat inghioywa) regwliar insgryaiei eder Relstochy a8 RC SPEmar S‘F%Eeeegsor , | oads
a set of starti SR} ESmiREd heasd Bep 2od. BreCcrREsor for

| oadi ng E”%BS%(@%%%ﬁ@ggﬁﬁg%iﬂﬁggggéran1in t he progéan$load step 204. \Wen
the specicbimand dgreanivid thoadeds ntahezegieghadutipe dewws Suek 4@ aPs>®Ar ocess

i ncoming sound. accordi ng to the sel OQfANL: 35 RPEGhih&nky the

si gnal preeld Sieng Py “%gg?HW%??g%P%§£§?%ﬂ§| prg%%ssor i's busy processing
si gnal s, pbdierepava, tieRAge Membgsnout rovdnerikvegigates ithroraturg ofithertsgfiiyedr i nterval s

in order to detect if an RC c nd. ha recej . §:S, . iry takes
pl ace i n comEARETEHHI eP%@?ﬁ“(%ﬁVI’stF%B’gf%@E%??mna r%éggﬁ%lgﬁ%ﬁ}es{@gﬂcei ved, the
pover MRRAGEHEe Fodet nRadARRE rdidiek nlag Htdive2 05 aandiereguyator i gral
processing continues uninterrupted. If, however, an RC command has been
recei ved,ll(iﬁ-he power managenent routine investigates the nature of the

recei \éed command further in the power-down testing step 207. In a preferred

enbodll ment (not shown), the power managenent routine may be driven by an
i nt er r uptif viecteseived command is not a power-down command, the powef management

routine hands over further decoding to a command processing subroutine in step 208.
This subroutine (not shown) performs the decoding of all other commands received
by the hearing aid, and subsequently hands the power management back to the power
20 management routine, which loops back into step 205 after processing the command,

which may be a volume change, a program change, or similar type of command.

In the case that the received command is indeed a power-down command, the power
management routine continues to step 209, where a signal to shut down the clock
25  signal to the signal processor is issued. This, in turn, brings all signal processing to a
halt, thus muting all sound output by the hearing aid and leaving only the RC recetver,
the power management routine, and a couple of other vital parts if the hearing aid
active, thereby reducing the power consumption considerably. The hearing aid is now
effectively in a stand-by mode.
30
After shutting down the clock signal to the signal processor in step 209, the power
management routine then continues to look for a power-up signal by performing a test
in order to detect whether a power-on signal from either an external programming

device or a command from an RC has been received by the hearing aid. This test is



like. If the received conmand is not a power-down command, the power
managenent routine hands over further decoding to a conmand processing

subr out i ®0I2n0%1t76939208. Thi s subroutipe (not shown) per PormEK20émD00ESC0di Ng
of all other commands received by the hearing aid, and subsequently hands

t he power nmanagenent back to the power nanagenent routine, which | oops back
i nt o st ep p2bmat ierstqpr Dde $thadgest Fedlscicmmanpdwewhp cignaipy dereciadvadpudi® change, a

program chan or . simdar.type of co nd.. In.the case th t he received

comand | go?pggécé(dm}f %S%q@%gégﬁﬁéﬁ@??ﬁgy BB%arp%?’ié‘@egh%’ﬁ{haf gﬁﬁ“i ne

conti nues deecisll € 2 pPORer-hsimel & 1Bécgvid| the powBUhath@emettheuttleQoktiticgtal to the

signal processaor is issggqa his, in turn, brings all signal processing to
o)

a halt, t ﬁf?g Tkt Ml ey Semadder By ?E‘Eﬂ PEAEFT0Y barly cBndhe 89Weing only
t he RCsr eg@inM@dment NSutRRMBEn TROA RcedRUbl ip 288hnd GONPLE sBf-tebher vital

parts if the earlqr%g aid active, thereby reducing the power consunption
consi der atiigroutinge lageahersgyrrantcprogam dnsiep Pebtwheesby thahesreaitlcnies fhsde. After
shutting dewebiiitedelaf kosih@RbubOodehBoR i00al o@f ocessor in step 209, the
power managenent routine then~continues to l1ook for a power-up signal by
performng a test in order to detect whether a power-on signal fromeither

an extern 1 vi ce . or commnd from.an RC has been .recei ved by
he “hear 4 B SIOGRRA I P B BT A CPER o F TR Pa 15, 1 o
no povier - p Bidaaéntéd aded dogie dsubsidreit 2¥O0thk obgasinpagil ¢ontralled skbst notper f or mi ng
the test indefinitely.unti ower, - si gnal has .been detected, If a
pover - up SPGHATY dequring 3e°bi?£tﬁ%‘1v%6§ﬁég %%ﬁﬁ%ﬁ?}eﬁiw?%é’fli%éetc nElitles to step
211 and t wbhditibi¥letdr@aknSthe Bite Jf @e JoRRr mbfdp@meRy 0OCESSOr back on. The power
managenent routine then pronptly proceeds to step 203 and calls the
sof t -boot subroutine, |oads the current programin step 204, ‘V\,h_er eby the
hearing aipdy 36RYRS a biRn2LE Bl HiaPRHEHANEMbRTUARS defE 12 TorAREHWRh RN 1 N step
205. I n one enbodi nent of the invention, the power managenent routine may
benef i18i albegringeid hppeviding gerasmbedirgit of e brvshiieniThe sdmath eortiwhdévies ai d
controller . DO L; i r ocC [ |1 but
nstead T ellﬁlycfon %1(5)% %3_ c%@%ﬁ@?@%{s@ég (l:lgff gyl 4 H&ﬁlo?y 5&, a iéeﬁ)a@ Q%, a dltss'l%r 54,

and a transmitter 25 having a transmission antenna 14a. The keypad 23 comprises a

left volume up key 31, left volume down key 32, a right volume up key 33, a right
volume down key 34, a program change key 35, and a stand-by key 36.
20
The remote control device 14 is adapted for transmitting wireless commands to at
least one hearing aid 1, said hearing aid comprising a microphone 2, an output
transducer 10, a microelectronic circuit 4 and a reception antenna 6a. The keys 31, 32,
33, 34, 35, and 36 of the keypad 23 offers the user a selection of commands, said
25 commands comprising increment or decrement volume level, program change, and a
stand-by functionality. The keypad may have some of its keys doubled for the purpose
of operating two hearing aids independently, and functionality may be further
enhanced by enabling a subordinate set of commands to be accessed, e.g. by pressing
a key for more than two or three seconds. In the case of two hearing aids being
30  operated by the remote control device 14, a destination flag is transmitted with some

of the commands in order to distinguish between a left and a right hearing aid.

A unique identification code is sent with each command from the remote control

device to the hearing aids in order to identify command to the hearing aids. Only



conditions determning the state of the power managenent. Fig. 3 shows a
schematic bl ock diagramof a renpte control device 14 for use with the
heari ng awo 200%06@pdi ng to an enbodi qgnt of the inventi @OT/DK2e0Y®NIH e
control device 14 conprises a central processing unit 21, a nenory 22, a
keypad 23, a display 24, and a transmtter 25 having a transm ssion antenna
14a. The keypands2Bvognthe icoasctadbmificatial unde eoprekndidg, tolthé todeoblithe down key
32, aright vaolu up key .33, right vol ume do ke a_program change
cey 35, ancrei el Py REy o e coHPiamt e CEETDN B SRRt Bn Ra8RA 0t ad 1 o
transm tt esighlbhéelr@as sRIeRatifientidh cbéadly 1@ eitbeaf theGeaing did af&led heari ng
aid ponprLsin% a. m crophone, 2, an output transduper 10, a mcroelectronic
circuit 4R AtNegdbTRaERe AR HEEBa. The keys 31, 32, 33, 34, 35, and 36
of theskeypad 23 offers the user a selection of commands, said commands
conprisin%wﬁncrenent or decrenent volune |evel, prggran1changeh and a

st and- by URHBE e Hieirempote Theirfd slopiael Lirmpy irggenis epramandsite thelhsgingbdBl ed f or

t he purpo f i i i hRde . tionality
my be ot ey SRRAE AR IRk P ol A0 RERAGT bibncd IS | 0B
accessed, say, the Ksy 3pr G¥siaase Mokee Hedt”. Tinis eperiam is weognizedimesksboadds. I n t he
case of tuo.Rearlngflds. Del 08, anenaled by bhe s eopLe, sontrol, deyi ce 14, a
destinati on fPag 'S transmrted wth SoneYer e COnMmanads W Yder to

di sti nQui shetrettoddy the kaftial prstessing ghit 2he@lid bental grocdssingi wiie2i dent i fi cati on

code is sent with each conmmand. fr he renpte contral device to the

heari ng ai‘sa‘éesiarfomélg g eitrﬁgﬁ?littf’ﬁ/%g]&h]ﬁ%fd’n‘t’%“taﬁgtrﬁ’ésg?lfsﬁ € eAnRandds| ycommands
havi ng t he vegdldse eignilded thef dnfstihh Q82 608 EoraDEIRBIR GBOI0Eption Hynle GOFmOf t he
hearing aid are processed, all_ other conmands are ignored. The

i denti fi cath bnlheog@ing cbsramprdsand the dpRulingowom hadivering eidt} sycodes by
the fittepepdralifi6e RERELD Gy Mchiflay Dot hdRnfte Ednbbl 88ideNe, BERANhPHeal d tO the

user. During use, the rendbte control device 14 may transmt conmands to the
heari A8 abepr 1o iverifyHeat fagjomupdndgvasalyansipitted s élre kgaona eis] - tPronkiesaption, 23,

sel ecting d@te&f‘oﬁi an§ (Eie&(amggd;q}ée %g%/ég gggg‘laﬁg,%hgﬂeari%l?%gir f@%ﬁl}éﬁ#’ ?gﬁmjm%f t". This

oper ation 1s recogni zed scan rou rmvare stored
i n the nestepy022f thantpoatnoskeshedndl imgfig Animathd case decreasing the volume if

the hearing aid is set up to be a left hearing aid.

20  If the user presses the stand-by key 36 on the keypad 23 of the remote control device
14, the corresponding stand-by command is issued to the hearing aid 1. Upon
reception of the stand-by command, the power management routine in the hearing aid
1 executes the power-down routine and disconnects its clock signal to the
predetermined, signal-processing parts of the hearing aid circuitry within the

25  microelectronic circuit 4, and the hearing aid enters the stand-by mode.

When the clock signal in the microelectronic circuit 4 of the hearing aid 1 is
disconnected from the signal-processing parts of the microelectronic circuit 4 upon
detection of a power-down command as described in the foregoing, signal processing
30  in the hearing aid 1 is effectively halted. Only the parts of the microelectronic circuit
4 of the hearing aid 1 responsible for reception of remote control commands remain

active in the hearing aid 1 while the hearing aid 1 is in stand-by mode.



is executed by the central processing unit 21. The central processing unit
2 1 then issues a command to the transmitter 25, which converts and

transm t swohreosowsmand as a wirel ess gggnal via the ant eloa/DER2a0V0352f or m
suitable for reception by the hearing aid 1. The issuing of conmands and
the resulting status in the hearing aid 1 may preferably be refl ected by

t he di spl &yr 24 pofposchel making the homireadid d éaave staildrby alodewndigp-dole regdar t o verify
that a command was transmtted.to the. heari id 1..Upon reception,

det et on O ed G uB LOPHEN SRuct Bumhar: brengaid Ry G 6% ¥osent i al 1y
perforns steefin?2® lfy 3616n ahgRéipall M3sdtethe hedotoWonirsl ddvite 12 adaih. tTHeS case
decreasing.the volune jf the hearing aid is set up to be a |left hearing
aid. |f t%"ér_e §%FeCB‘P’€rs%'Je@et]1’?%“%& é]ﬁ_dl- %an@é’ﬁocg‘ﬁ t%encqrﬂ@a%%&s%ldéﬁyt he renote
controk dewhiag tHfslodNGot® bhasHP R H,Qm%% 286k-BYot1CRIBAE th $he RaMesailio the
hearing aid 1. Upon reception of the stand-by command, the power managenent
routine i RoRifedlen shFtinggheignal rEeeesior &p ip BeopHoltad-strewrnd sequring regvdar

di sconnect,se b $okRAKr SiNakediSn b de Eﬂ%? si gnal - processing parts
of the heaﬁ?ng 5?% c§§CU|tryq&ﬁ?h?ﬁwg%§'n@%roe %@%ronic circuit 4, and the
hearing aid enters the stand-by node. Wien the clock signal in the

m croel ec i i.rcuit .4 of . the hearjng ai.d 1l.is diisconnected fromthe
signal-pr%ggggﬁﬁgkﬁgFﬁgmgﬁn{Igtgy%?gehgce?gl @défgggwgqﬁqﬁb@ﬁmag?ection of
a powdd- dewy begurrane a asndégaiddedd meank € afdedieged vgitclsérgaldepin@eceesi Ng i n

t he heari aid.l is effectiv al ted. |y the parts of. the

m cr oel ecge%lr’i'igcal%ic??uﬂd QIPGS?te‘fhg tﬂeeh?alr‘r?é a%d%% B}%‘éﬁ%&’ﬁgﬂ%ﬂn@nﬁ&n M&ception of
rendt e copfck@ice CANATRIMSISe OB NurdCin Yled B bhter BeRabd rd-bly Wit eyt he
hearing aid 1 is_in stand-by node. For the purpose_ of nmaking the ﬁearing aid
1 | eave sBHERIRSE thsglock signpldo dhnrsegnal mrgeasser loPehstingfida power - up command
may be issued to the hearing aid 1 by the user by pressing the key 36 on

t he keypad 23 of the renpte control device 14 again. The wirel ess receiver
of the hearing aid 1 then decodes the command and responds by turning the
cl ock signal back on and issuing a soft-boot conmand to the hearing aid
controller, starting the signal processor up in a controlled state and
securing regul ar operation posterior to the reception of the power-up
conmand.



In an alternate enbodi nent (not shown), the hearing aid according to the
i nvention may be put into a stand-by node by neans of a dedicated switch
enbedded wotoowtie9sheari ng ai d case angd operated by the ReamKrgo7aiodssaser ,
t hus not depending on the presence of a renote control unit in order to
enter or | eave a stand-by node by shutting off the clock signal to the
signal prddesdtdy in the hearing aid. CLAIMS 1. A hearing aid conprising a
power source, at |east one input transducer, an anal og/digital converter, a
digital signal processor, a clock generator connected to the digital signal
processor, ahdAahcagingusd comptidipilb dofvanseliieLral lekas@cingti Zatddidar,tdat t he
hearing aid co ris?s.% renote control recejiver for conir l1ing the

/digita Oﬁg

connecti on bet (&M cleBRyerigenar diggpl Sk IPEEBhangG BEREN a

power - gn nmode 3hichedted k@ it Myt R ERREEINEnd @n AcsisHR BLipheGRisMeg Py renote
control receiver. 2. The hearing aid according to claiml 5 characterized

in that the meskmadieized dmthehe brgring aidcesmmaises orempele werlrpl trpreiver dork
generator and thgidl fi8lcotheigh HRRESIROLAOIRICIAGSI0HANL LBkgfl and a

switch, the switch being e as a sem conduct or tching elfenent. 3.
The hearing ai betsigenr dovier-eromedeing DstandHar medecaccondihgi tn atstganl re¢rveadenot e

control receiv ggg roller are active in the power-on node and in
t he st and- by nggé. ?Egﬁgﬁﬁ%%&%%g aid according to claim?2, characterized

in thdd the switch is arranged between the cl ock generator and the digital
si gnal process for.controlling the clock signal .t.o fhe, signal .processor.
5. The heari;g(}éf Feuns Pl fffgc’fth%cﬁOa@ﬁ’Fé?» lé%‘?%ﬂzgflilﬁé‘]éa i the t“ﬁeé‘flslf e cl ock
gener at or conpcoEesling bk wbaddctiyn Bétwedodls cidcnherblonBed €%, difibe sghanal

processor having a pluraljty of sectiagns, .each branch connected to a
respective secP OG?ISSng COmaIsey @ﬁ%ﬁoﬁ?rc?é@@?t‘%ﬁae SBHY Pednggnledisdiasiol | abl e

switch for contdmibbidugiot BRitelifsyemtgnal to the respective section
15

3. The hearing aid according to claim 2, characterized in that the remote control

receiver and the controller are active in the power-on mode and in the stand-by

mode.

20 4. The hearing aid according to claim 2, characterized in that the switch is
arranged between the clock generator and the digital signal processor for

controlling the clock signal to the signal processor.

5. The hearing aid according to claim 2, characterized in that the clock generator

25 comprises a plurality of clock signal branches, the signal processor having a
plurality of sections, each branch connected to a respective section of the

signal processor and comprising a controllable switch for controlling the clock

signal to the respective section.

30 6. The hearing aid according to claim 2, characterized in that the controller is
adapted to change from the stand-by mode to the power-on mode by

performing a soft-boot sequence.



6. The hearing aid according to claim?2, characterized in that the
controller is adapted to change fromthe stand-by node to the power-on node
by perforwDngos76@bt - boot sequence. {g A nethod of oper aPCa@roére@nisag ai d,
said nethod involving the steps of powering on the hearing aid, calling a
soft-boot algorithm |oading a hearing programinto a signal processor,
prgcessi ng 2 Ai @B@bd agcspetiting 4 Bediidg i adaid grefirodgmapivingetbei sipagef decodi ng
and processing a renote control, _conmand, .characteri zed i.n the rther steps
of respondi ngPeETEESANE NEF e IHIE AT PROT ?@%{hé“’?%andt‘%? lﬁ%aﬁrnéi sabl i ng
the flow of a,cboeKingd 9BRhal SoblRsirCatbedtsin@hlssenal addbaliferr thageaing and
respondi ng to a power-on conmand fromthe renote control b¥ enabling the
flow of the chogtnsigeeivingo dedodingersidc BroSersHgr ¢ deBpte SRATRLSPAE G 0. 8. The
met hod according 0. chal M.’ FACLE B Gl DRhnd-by LoMBhNESokhe Sstep of
cal l'i gg t he 581? %tt%lgf%ygﬂgrflu{tﬁ%asvﬁen tﬁg fllog\?voof t he }él ock signal is

enabl ed. 9. Atteeanbegonira byyditabling haplowvsifracelegk signakto dedisated #A1Thef ai d
according to ¢laim.l1 and a.renmote contr wher el GohCiR &Nt rol is
adapted to trgﬂ?s apng H‘a§estp8n‘$lﬂ%?£eaa (}Vﬁeé ai éd, 1?%%4158 ectively putting
the hearing aiehtiod b eatifhg thy flowde the clack siweal-totherdeicatetiOpart¥ioé theear i ng ai d
system according . to.claim9, characterized in that the renote control is
adapted for i§§%ﬂnﬁ(j“da code with every command for uniquely identifying the
hearilgg aid for which the command is intended. 11. The hearing aid system

according to claim 10, characterized in that the hearin jd. s adapted for
decodi ng cobmrdhdsetiadrmceprdingdaslaim Jo frareterized i a&&d%VO&%ﬁﬁfdé%%%a to the

code of the h%@ﬂilhg the@bf:boot algorithm when the flow of the clock signal is enabled.

9. A hearing aid system comprising at least one hearing aid according to claim 1
15 and a remote control, wherein the remote control is adapted to transmit
commands to the hearing aid, for selectively putting the hearing aid in a stand-

by mode or a power-on mode.

10. The hearing aid system according to claim 9, characterized in that the remote
20 control is adapted for issuing a code with every command for uniquely

jdentifying the hearing aid for which the command is intended.

11. The hearing aid system according to claim 10, characterized in that the hearing
aid is adapted for decoding commands from the remote control if the code

25 corresponds to the code of the hearing aid.



