1 Method for identifying a receiver in a hearing aid The present invention generally relates to the
field of hearing aids. The present invention more specifically relates to a method for 5 identifying a
receiver in a hearing aid, to a hearing aid adapted to perform such a method and to a system for fitting
a hearing aidgihesyaiggadeing ad_apted to perform such a m_ethoq. In thle field of_hea_rlng qlds it
is well known to use one or more fitting parameters of a hearing aid, such a5 & §-HE4Y4id gain and
pa- 10 rameters regarding acoustic properties, to adapt the hearing aid to the individual hearing needs
of a user. For instance it is known from EP-A2- 1517583 to estimate the acoustic impedance of a
users ear canal by measuring the input impedance of the earpiece of a hearing aid placed in said ear

canal, and to use t%e%%Q%r%WWQ%Qé%ﬁgimg p%%r-a 15 ing aid to the users ear canal.

Furthermore it is known from DE-B3-10"2005 034 to achieve information about the fit of a hearing
aid component placed in the auditory canal of a user by acoustically playing back a measurement
signal and receiving the measerprasatisignahinfiueneead:y thadiiaf the:20 herring gid imthe auditory
canal. Furthermore,t.Js k i 0 ieved ipformatign to an external device, e.g. a
remote control, andé%%étﬁ[ﬁgev%i%gﬁgﬁgg&ﬁ%(ﬁsgﬁ% a%%%?hﬂﬁ%‘p%ers%aatﬁé %}chsggﬁ’é’ﬁ URSatisfactory
fit. Hearing aids of A RIFEYReEETHCM T e AR Geiferallp 25 coriprasipt BendeThe-Ear (BTE)
housing componenfeandsa®esenshtuThes Eara( Ridiz)carnpenssts thesRhEEcorapongat.comprising
connecting means géé%@%tmtgggmiggcﬁ%gﬂ%r&and the RITE-component. Furthermore a

receiver, i.e. a speaker or acoustic output transducer, is provided in the RITE-component. 30Some

hearing aids of the RITE-typ2 HEvEHEe previtedtisiencénmedidineysierasive srdercommake the
receiver easy to replice asitheeteeiver artayasimpijbe discansected frem the BifEg@mponent and/or
the BTE housing cegmpeonent-Dy.LapiHagingthe ion,means. Hence, there is a possibility of
combining different hearin aidé{s withadif- BZQ %reﬁﬁ%%iﬁ%g’rst?%%e%&p%ﬁgr%dé ﬁ(t’irf\% %’grégiags of a
hearing aid is stroHyly’ fEFEAGERTEN"§RAEHTI GeUsEreEoN EistRereble Itiewarfeem ESmiination of type
of hearing aid, fittintppafdidetersfitiadearingaidanaipeaiatd sErucialens a4 lagaares] combination

may result in a significantimaladiusiment.otthe bearino.aid, . ITE-type hearing aids are at the
same time getting Increasirﬁgly comBrEon aBnd popular, t er%ri@?ﬁﬁs%sarisfanagnﬂé%ad t6 Sﬁ%%l”é' identification

of a receiver whent'S EBNFRARLARILER tReHiy ARPRYERstiRpedance value to fit the hear-

15  ing aid to the users ear canal.

Furthermore it is known from DE-B3-10 2005 034380 to
achieve information about the fit of a hearing aid component placed in
the auditory canal of a user by acoustically playing back a measurement
signal and receiving the measurement signal influenced by the fit of the

20 hearing aid in the auditory canal. Furthermore it is known to transmit
the so achieved information to an external device, e.g. a remote control,
and to let the external device dispiay a warning message in case of an
unsatisfactory fit.

Hearing aids of the RITE (Receiver In The Ear) type generally

25 comprise a Behind-The-Ear (BTE) housing component and a Receiver-In-
The-Ear (RITE) component, the RITE component comprising connecting
means to connect the BTE housing component and the RITE-component.,
Furthermore a receiver, i.e. a speaker or acoustic output transducer, is
provided in the RITE-component.

30 Some hearing aids of the RITE-type have been provided with
connector systems in order to make the receiver easy to replace as the
receiver may simply be disconnected from the RITE-component and/or
the BTE housing component by unplugging the connection means.
Hence, there is a possibility of combining different hearing aids with dif-



correct combination of receiver, hearing aid type and hearing aid fitting parameters. The present
invention therefore aims at providing a method for identifying-a receiver In a hearing aid, whereby the
necessary conse-; quences may be taken in a simplkg and time efficient mariner. In one aspect of
the invention, there?ejs rovided a method for identifying a receiver in a hearing aid comprising the
steps of: providing A RE ARy ¥l =provRdRees #rp Hetingg ey vitheper @ECIVREAMGASIHING the impedance
of said receiver usifiFfifbarisiradadthearing aifsicle ntifyiaggaid rResMeras.one of several
predetermined recedrabimedelsinhasihetihg inpedange measurement; anh iggtﬁﬁ a message. In
one embodiment, thig %@%pigm?dagyagrﬁ{ v'iding?%t%? ﬁ&%ﬁ?ﬁ‘%@&iver in a hearing
aid comprising the sfeps of providing a 'hearing ald, Proviiiht s&Rreayimgsait withsggreceiver,
measuring the impedance %@W’W@ﬂgiﬁﬁﬁm #idaring aid, identifying said receiver as one of
several predetermined recEVEY st hermibasisiofsaigh i ppagdang %ﬁgg@&g&#}g&%&gd issuing a
Message based offislidttentficatiofopuiar, ﬁWE'QM@M@VA%G%g straightforward and
time-efficient way oitigeriifying-aseceivg! ip @ hearing aid, an furthermora provieé identification of
the subsequent mw&ﬂg%@kegfln Ii%ht of the Sp cﬁc —\ Pry@mtifie@nsure zin a particularly
preferred, embodiment the method TUrther CompieEy & g sprefantihgeattioronisaig im> ance
measurement by gﬁfﬁ@ﬁ%@%e hearing aid and/or the hearing aid parameters to fit to the specific

model of receiver identifiedh rasens mmﬂmm%g@@rmighj‘s %nsu%%d that the receiver, the
ty wherdBdgSible, hence en-

hearing aid and théeheiimg aie:iling pRAMELIRLS, aLe, combined correc
suring the best passikiePedownanes.of the 'Q\e;ﬁ%ﬁ% ﬁéil"fd v&r%/aérﬁ%ﬁeﬁ&ﬁﬁqﬁ% Sgffstances. In
another particularly preferred embodiment t&hep Mé %3%&@“%%9@1% step of taking action on

said impedance .measdlféaoﬂmptabymépf&ciﬁgdhﬁd@cgil\é%i -adjustment of the hearing aid to
the specific mod%ggg{;gpgjvaehéggggﬁg és not possible. There%ﬁﬁi*%%ésuare Sfiaﬂv doRiRatsmof
receiver, hearing aid and hearing aid |tt|rc1)gr;|]n Bﬂ?ﬁfﬁéi’@r?ﬁ%‘?ﬁg ipoushitgdes Rlegakarithe Hig will RS 4
discovered 5 arid'E8tRecHsMeE: quiektjvas pussibleg the itpadutaeRreterred embodiment of the

method the step ifRraViging R feRaIVeL.5emprises replacing a first receiver Initialfy E8iAEEIR & e
hearing aid with a second receivegrsﬁﬁl%qgl%%g\% 8 %Wé‘?%&?\?@‘@%tﬁ@%@é%t&l&f&ﬂ%ﬂgq@@gjyﬁr to

be replaced prioPiSHRFHIEOHRFHRIS SHecaseasuremen. issuintNadfbythgr preferred embodiment of the

method_the impedance;g)foﬁergggg&wx{{]%ggggﬁslina%}%% Le%sﬁ pne"measuring signal frequengy. As
measuring the 'WQQQC;% Lgdrgcreilé/er{g%one gpeqlﬁc mea Ad’¥ignal frequency results In rine
Specific impedange valye charac erist . P9 & receiver in a hearing aid comprising the
¥PF o7 providing & hearing aid, providing said hearing aid with s re-
cever, measuring the impedance of said receiver using said hearing aid
identifying said recelver as ane of several predetermin o

' ed recelver modsls
on basis of said impedance measure i
ment, and issuin '
on saig identificstion. ! T % Thessege boses
Such i § -
N L é mathod provides a straightforward and time-afficient
way of identifying a recelver in hearing aid, and furthermere provides

identification of the subsequent measures to he tzken in Hght of the spe
cific recelver identifies. : s

| In 8 particulerly preferred. embodiment the method further
cmjwprifm the mp of =king action on salt impedance measurément by
adjusting the hearing aid and/or the hesring mid paremeters to fit to the

sp&cﬁﬁ; model of receiver identified in case adjustment is possible

Thereby it is ensured that the receiver, the hearing aid and the heart
aid fiting parameters are combined correctly wﬁm passible, hence s
suring the best pessibie performance of the heéﬁﬁg sid givéﬁ the -
tieular circumstances, ' a
In 'another particularly preferred embodiment the method fur=
ther comprises the step of taking action on sald impedance .measyre-



15 the receiver measured upon, the possibility of measuring at several different measuring signal
‘frequencies opens the possibility of achieving a result comprising several impedance values
- charagiefistie for,he yegaisgs speasured upon. In general one characteristic impedance value is

obtained for every measurement signal frequency used. 20In a &gﬁh@ referred éathdditent of the
method the specific model of a receiver is identified by comparin fﬁ%@@ﬂé@@aﬂ% mBased2009

with predetermined characteristic impedance values for a plu- rality of receiver types. Performing this
step fof one or more measured characteristic impedance values enables identification of even
receiver 25 models having characteristic impedances lying relatively close to each other for certain
“measuring signal frequencies. However, In most cases it will only be necessary to compare one

- measured impedance value with the set of predetermmed impedance values, as the mutual gaps
between characteristic impedance values for the most Commonly used receiver 3D models is

sufficiently large to saT&RF FEtEFRRAEIHETOFFEME Refiar AiURIment of g RiFdFBR piftfeularly preferred.
embodiment of the ni&héekies irpfsist #hceceiceisdretint srdfopehe el Tsemesnt vfisherhearing aid
and/or hearing aid pasaetass imgeptroiesitiamnatbeRysaicthaaring ad AMENDPEPMRHEET Received

at the EPO on May 03-g009::00 53.R998: 40003 blsel. LS &0 bArgIenl enables a particularly
simple way of pegorrgri?%gmtﬁlge %%thgdt%géords!r#%tqépe invention, since no a itionaf external means
are needed for the PrOCess, Th & fUHher ofelerred eniment the method further com- prises the step of

providing-a system for fitting & Fefififpaereferred embodiment of the method the step of
providing & receiver comprises replacing & first receiver initially con-

nected to the hearing aid with & second recelver. This allows for a defec-
tive or otherwise malfunctioning recelver to be replaced prior to pep-

10 forming the measurement. ‘

in a further preferred entbediment of the method the impedance
of & receiver is meagsured using at least one measuring signal frequency.
As measuring the impedance of 2 receiver at one specific measuring sig-
nal freguency results In ane 'specEﬁ:; Empedance value chaeracteristic for
15 the receiver measured upon, the pbssibiiity of measuring at several dif-
ferent measuring signal frequencies opens the possibility of achiéving a
result comprising several impedance values characteristic for the ré-—
ceiver measured upon. Ih general one charac:teﬂst’lc impedance value is
obtained for every inmeasurement signal freguency used,

20 In a further preferred embodiment of the method the specific
model of a receiver is iéeﬁtiﬁeﬁ by comparing the impedance values
measured with predetermined characteristic impedance values for 2 plu-
rality of receiver types. Performing this step for one 6r more measurerd
characteristic impedance values enables identification of even receiver

25 models having characteristic inpedances lying relatively close to sach
other for certain measuring signal frequencies. However, Iy most cases it
will only be necessary to compare one measured impedance value with
the set of predetermined impedance values, as the mutual gaps between
characteristic impedance values for the most commonly used receiver

30  models s sufficiently iaé-ge to safely determine the correct receiver
madel. ' |

In a further partlcularly preferred embodiment of the method
the impedance measurement and/or the adjustment of the hearing alg
and/er hearing aid parameters is controlled internally by said hearing aid

. _ AMENDED SH
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Ins further preferred embodiment of the method the Impedance measurement and/or the adjustment of
the hearing aid and/or hearing aid parameters is controlled externally by said system for fitting a
hearing aid. ?hereby the impedance measuremerffand the adjustment may be performed as part of a
fitting procedure tsaf mayshavedenbeR el dﬁ ther reasons such as e.qg. fitting the hearing aid
to the ear canal @ Hifhog acllQh sé%fg;%t e%%%@ﬁﬁ&{'ﬁ?é?e’%yp%\?miﬁearing aid of the
receiver-inthe-egy type, said hearing ai cSpHYRGte hefingstne cxtdiousing:cemppnent; a
receiverin-the-ear corﬁpag%gﬁﬁﬂﬁﬁ@fgé@i?@cﬁﬁhe-ear component including a receiver; means for
measuring the impedand@ ¢f Suiéhesceivierradcanafanddantifying s 3l degiver as one among several
predetermined recieaschiss mwgamg@@gw%r%%ec'saﬁ% based on thé imp@dance
measurement and meansg 0§ cRmMUNIC :%!Q% rt%g ﬁg%%g\% exﬁgglﬁﬁuipment. According to one

s Ny

embodiment, there j vided '::‘ aid riii- fhedest W bntlkedrearing aid comprising
means for connectiag & ?)% IRETS edtiptaneéonplaceamandd mashegaring aid users ear
and means for COMRTTEEER ithrésaten acenipment eoangeied: i thgheasing aid, wherein the

. . : - . . . . 8= .
hearing aid com"priéésThermss forrepeuing hednpedance of @.Leceiver connected to the hearing
aid, means for daryentpotiea deGiaionPasat QN ALegylt of the imnce THESS\TFENTER and means for
Communicatingrhe.glegisiapio the external %%wpment: 4% BAE FRfReée drtteemvention, there is
provided a system for fitting a hearing At CORpHemGtHNso Hip Uterrihe arthgpaiskfitiing software installed

gﬁﬁér, and a hearing aid, said hearing aid comprising means for measuring

for execution on said cO
the impedance of a réceiveraspaneated tedheganngaid.means, for carrying out a decision based on
a result of the {Hgfpeedgqgcg gnjeoarc,géerqyent and means for cp%%mi%%gt?]nega%é &%@f&ﬁﬁﬁﬁfﬁ@%rﬁputer.
4a Accordi.ngtgto oRe embodimart, HETRTETSHO deer b g steralondittimg-echeasing aid ;ubersin the
system compriSes@acesmputensuitstiderbedrind aichilting. SRILWALES | lied for execution on said
computer, and,ableast.one hgﬁ{'g%ﬁaéd §aid <!1earir_lg aid co[;?h]fiférisir]g@lr%‘eﬂa(!{rtfé‘"‘f8rr?ncgIavsefiriHﬁatﬂgefor
impedance of a receivér connecte %Q t%esﬁ]eafﬁ%*éfiﬁ'} MRS for edmnvifdreusaidieeisionhaseg.on a
result of the intBffee sheusliremierrait ineasis dor; commmaninating.4he dedision fo the co{g?%lﬁter.

The .inventiorpwiltAgushe.descrbgd in further detail based on a non-limiting exemp aw ifent, and

; means H ..
with reference to the draw- OF communicating the decision to external
equipment.

According to one embodiment, there is provided a hearing

3id of the receiver-in-the-gar type, the hearing sig Comprising mesns for

connecting one of a pluraiity of receivers adapted for placement In a
heanﬁg aid user's emr and means for communicating with external
equipment conmected to the nearing aid, whersin the hearing ald com-

prises means for measuring the impedance of 2 retEiver connected o

the hearing aid, means for carrying out a decision ba
the impedance measurement and means for commun
to the external eguipment,

sed on & result of
icating the decision

In one aspect of the invention, there is provided a system for fitting a hearing aid,
comprising a computer, hearing aid fitting software installed for execution on said
computer, and a hearing aid, said hearing aid comprising means for measuring the
impedance of a receiver connected to the hearing aid, means for carrying out a decision

based on a result of the impedance measurement and means for communicating the
o

decision to the computer.



ings. In the drawings, fig. 1 shows a perspective view of a hearing aid of the RITE-Wee
comprising a BYE housing component and a RITE component, fig. 2 shows an exploded view of a
RITE component of a hearing 5 aid of the RITE-typeg and fig. 3 shows a circuit diagram
illustrating a preferred embodiment of a hearing aid comprising a circuit capable of performing a
method according to the quseﬂgt invention.  Figure 1 shows a RITE-type hearing aid 1 as initially
described. Such a hearing afi CoRipridecamshinenieerds BREjdiousingodimponent 2, and a
Receiver-Ih-The-Eal EY&BNERSHSNEIY; whermiT BeempenahamRrSeS iS4, a receiver
housing 5 and an e&#pling &I felcpBaRaeR4s05Mes 19-elegricall é%onngct t%g'sguﬁa Broducing parts
e aoorpoemad it a8 B faliouaid OO e SERABIE T EREEoARR ctor 4
comprises an electrig‘ﬁgixg%g‘%%%%g% means 7, a coupling FEaAREfoFEdnpIfay AheRHFTE component 3
to the BTE housing component 2 and a fixtire 8, Fsremasciadbe Fremidigers 2.shawigg an exploded
view of a 15 RITE c6mpon&Ht 8 derdsiRimeesepmonentdtiurther po p5ieeS AReAIYax guard 19, a
receiver housing 5,3§Qéﬁ%ﬁﬁéﬁmmgﬂ&mﬂh@m@w§g@@' Q&f&%&e 9]s proviaeﬁ 0 connect the

UtEr

receiver 10 in the receiver heusiag:Boniliihescopoeriqr 4. The abovementioned coupling means 8
provides for an easgbgzgm’g@@gggg&gg{;e@}%g%%TE cgtr%%(!)?le TR0 g hassiee receiver 10.
Similarly the nxturg, 3 may, %%%E%imgle manner be Talsa&ad it mEsessivier housingss enabling easy
exchange of the recéiver f . AS excq%anging the receiver in one of the mentioned ways does not
necessarily enable a user%Q"alm&wwmlyimmi@ﬁeﬁﬁggg%Iggéo&%ggt%- 25 piing it to the
BTE housing comp8RshERa nEEE mmﬁ@ﬁw@mﬁmtmgwi&%r@%dgl has arisen, Further
terms used in connection ﬁg’imtam%%igggg@gdt%egj&eapwentioﬁ will fiow be defined: For the
purposes of this invention the term "receiver model” 30 means tREHIR"b Preckarsinand the specific
model in relation to the specific brand. Examples of brands of receivers are e.g. Sonion and Knowles.
Similarly examples of models are e.g. the ED-26871 manufactured by Knowles or the CI-6697

manufactured by Sonion. By "measuring the impedance using said hearing aid" is meant




AMENDED SHEET Received at the EPO on May 01, 2009 11:01:53. Page 12 of 36 6 to measure the
impedance of a receiver using components inherent in the hearing aid only to control and perform the
measuremenss 1hese companents will be the subject of further description belgxg\{.glozog_mg purposes of

this Invention,the term "predetermined 5 characteristic impedary@[qug(rgggwﬁggq@@;; a Brfl/&jl}{,sﬁ/ogg
measured Impedance value that is characteristic for a specific receiver model. Such a value is &

measured for each relevant receiver model using a direct current (DC) as measuring signal. For
the pufposes of this invention the term "execution unit' 10 means any suitable limit capable of
executing executable computer code of a computer program or computer program product. The

present invention makes use of the fact that standard electrical signal processing circuits already

present in RITE-type hearing aids are already adaptet! to perform acoustical impedance

rrieasurements, for 1@(%@@@@%@&% pupose of fitting a hearing aid to the geometry of a user's ear
~canal as initially described, an ma% thus easil E:b adalf)teig fgr glectéicaemlatll@%%da%%gcmeasur'ement's.

Fig. 3 shows a circuit diagralfﬁgillﬁs% é’t‘fﬁgaaﬁ‘?eaxé Eﬁ%r% sUER Gh efeétfica &gnaﬁ processing circuit
inherent in a hearing BRI 5T He BREIB2BIASSRBITNSo i STISEE LPREEISUFENTERPTRIFY 2 comprising an
A/D (analog/digital) converesctddnpgichnit-danic.entiemory unit 15, which measurement unit 12 by
use of a switch SW2 may besganpected ey er eraapasitesdheitherieimisigpaanaky.or to the
receiver 10. The capacitor. 17 may be a polarized c ifor.or lectrolyte. ireyit fur- 25
therrnore comprises.ga“r? %ﬁei?ﬁgﬁn %’lﬁ’?fegm?dg gi%ﬁ%égrﬁgerga%}r (}ﬁ sl\?vé}ist%ﬁg%\cl)%!fgg switch SWri and
a resistor RI. The AC™&n&l Geh&rafSEYEaY %ﬁ@?é@gmwwg%nﬁ??ﬁ%@ﬁeﬂgmftch SW3 having
One predetermined fragiaeneynBystsce s ETfRe SvitchSwW gl tieSstftchrswW e AC signal from
the AC signal generatae tonmaydhe fecheitherdbiougindthedetistosiRd bysdpeningstie switch SW1 or
directly to the reg%l‘v«(%l %Qe%?eém%%tmﬁwé'_|f§%ﬂ%ﬁﬁ&;@§?9%[_}§%i@0 an anh.
output stage or ital/analoq),conyerter 21 is provi | id functi ity. Using this
circuit the impedanceg‘o% a&reeccegﬂ')%%r% r%a%gm?aréfees- %ﬁl\fﬁﬁ;ﬁ%{%g _ egcgﬁgégaﬁh% EPO on May
01, 2009 11:01:53. P%?j@'m Hreies 8 for coupling the RITE component 3 to the BTE hqusmg

componant 2 and a fxture 9,

As can be seen from figure 2 showing ah exploded view of a
15 RITE component 3, the RITE component 3 further COMprises an earwax
guard 19, a recelver housing 5, a receiver seaiiﬁg 18 and a receiver 10,
The fixture 9 s provided to connect the receiver 10 in the receiver hous-
g & with the connecior 4. ‘ o
The abovementionad ceuﬁling means B provides for ai easy ex-
20 change of the whole RITE component 3 and thereby the receiver 10.
Similarly the fixture 9 may in a simple manner be released form the re-
ceiver housing 5 enabling sasy exchange of the receiver 10. As exchang-
ing the receiver in one of the mentioned ways does not necessarily en-
able a user or a techniclan to visually identify the recelver before cou-
25 pling it to the BTE housing component 2 a need for easy ldentification of
receiver modei has arisen, -
_ Further terms uged in connectlon with the description of the
current invention will now be defined: | '
For the purposes of this nvention the term “receiver model”
30 means the brand of receiver and the specific madal in relation to the
specific brand. Examples of brands of recelvers are e.g. Sonion and
- Knowles. S!milarlv'examples of models are e.g. the ED-26871 manufac-
tured by Knowles or the C1-6687 manufactured by Sonion.
By “measuring the impedance using said heacng aid” is meant

. _ AMENDED SHEET
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7 ferred embodiment be measured using the A/D converter 13 to measure the receiver load when the
AC signal from the AC Signal generator 16 is fed through the resistor R1 to the receiver 10 by opening
the switch' S\ @nd:whienstheAC signal is fed directly to the receiver 10 by clasing 5 the,switch SW1
and subsequently calculate the difference in receiver load. Thepiffergncennregeiveidoad founskmayng
then be used to calculate the impedance of the receiver 10. The logic unit 14 of the measurement unit
12 may be used to control the switches SW1, SW2 and the AC signal generator 16 during the
measurement procedure. The resulting irn- 10 pedance value may be stored in‘the memory unit.15.
Alternatively is also possible to-measure the impedance of a re- ceiver 10 using DC as a measuring
signal. in tnis case ate Tliedu unit 12 may, possibly in place of the A/D converter 13, comprise a unit
adapted to measure a DC voltage, for instance a voltieter. 15By repeating the procedure described

above one or more imeg.fenQheE %ﬂeg sianakfiearensiosdiislsa possibledoimeasure the

impedance of the reghelv rat seveéal |ff§£ent measurl g%l%gnal ﬂrenugeq%erg ?ﬁ%lgéamlng one
impedance value foreac me%surlng ig Ral re uenc use he significance of this possibility will be

addressed later, 20 q?W@B%%ﬂbba?ﬁ%?sséglmﬁﬁlf@:cf‘fﬁifﬁ%%‘;rt'ﬁg?ﬂw%&fﬁ%asurement unit 12 used in

the method according to thefmvémtianirpesebestiriimaasatameliieu bir suitataester thesgurpose. For

instance in another empadinent ahigdnveniion BeMaasueme menbislitiof asissienm for fitting a
“hearing aid. 25identficalion. af fagJsssivermeRslAsiornaLia i (auenioRseteed on basis of

the abovernentioned ImPedganrggameag%?rgae%tr g vgom ar{‘r)grth% alg}%%%a”g% ;r‘éggucgrmeasured with-
the predetermlned chafpive i sure ch re ce m g |

rent {DC) as measuring signal.

For the purposes of this invention the term “execution unit”
10 means any suitable unit capable of executing executable computer code
' of a computer program or computer program product. ‘

The present invention makes use of the fact thal standard elec-
trical signal proce.ésing clreusits airéaﬁy present in RITE-type _hea%ing atds
are already adapted to pée“form acqusticai impedance measuraments, Tor

15 Instance for the purpose of ﬁtting a hearing aid to the geometry of a‘
user's ear canal as initially described, and may thus easily be adapted for
electrical Impedance measurements.

Fig. 3 shows a circuit diagram illustrating an example of such an
electrical signal processing circuit inherent in a heaﬁrag ald 1. The circult

20 a5 shown comprises a measurement unit 12 comprising an A/D (ana-
log/digital) converter 13, a logic unit 14 and & memory umit 15, which
rﬁeasﬁrement untit 12 by use of & switch SW2 may be connected over a
capacitor 17 either o a miemshane 11 or to the receiver 10, The capaci-

_ tor 17 may be a polarized capacitor or an électrolyte. The circuit fur-

25. thermore comprises. an alternating current (AC) signal generator 16, a
switch SW3, & switch SW1 and a resistor R1. The AC signal generator 16
may generale a measuring signal via the switch SW3 having one prede-
termined frequency. By the use of the switch SW1 and the switch SW3
the AC signal from the AC signalgenerator 16 may be fed either through

30 ‘the resistor R1 by opening the switch SW1 or directly to the receiver 10
by closing the switeh SW1. A digital signal processor {DSP) 20 and an
output stage or DA (digital/analog) converter 21 is provided for haaring
ald functionallty.

Using this circuit the impedance of 2 receiver 10 may ina pre-

i
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acteristic impedance of one or more different receiver models and estab- lishing whether a match is
found, the model of the receiver 10 measured 30 upon may be determined. The predetermined
charagtetisiio impedanges:of selevant receiver models may be stored, e.g. In adatahase; in a memory
unit of the measurement unit used for measuring, in the pre- fep€d ARbRdoreETE DgAhe MemonLEnt
15 of the measurement unit 12, and the comparison may be performed by an execution unit of the
AMENDED SHEET Received at the EPO on May 01, 2009 11:01:53. Page 14 of 36 8 measurement
unit, in the preferred embodiment being the logic unit 14. As mentioned Initially, the
abovementioned identification may be performed with high certainty as there has been shown to be a
clear relation between the predetermined characteristic impedance of a re- 5 ceiver and the receiver
model when measuring at a given measuring signal f?equency. An example of the relation between

receiver model and Ghatacieislic\nRedAReeHs showRdRrable Lhelews Thedmpedanee values stated
are achieved by an ohmic measurem nt usin t jdifference
S e *%”%ﬁ?ﬁs i

between characteris ecelver mo ntlg Iarge to enable

identification with a High JepepBf %@rtﬁiﬁﬁﬁ%l@"ﬁ@n%@ﬁ&% SEFEING OF s&E&ted receiver
models 15Furthermate: iashedsarihg fiesignsé dafrsedstuiveseiVeregaifs 10 by cosing

5 the switch SW1 and subsequently calculate the difference In receiver .
load. The difference in recelver load found may then be used to caleulate
the Impedance of the receiver 10. The logic unit 14 of the measurernent
unit 12 may be used to control the switches SW1, SW2 and the AC sig-
nal generator 16 during the measurement procedure. The resulting im-

10 pedance value may be stored in the rﬁemory unit 15,
Alternatively is also possible to measure the impedance of a re-

ceiver 10 uUsing DG 88 a8 MEasuring sighian. 10 this CASe e MEasul eurenil

unit 12 may, possibly in place of the &/D converter 13, comprise & unit
 adapted to measure a DC voltage, for instance a voltmeter.

15 ' By repeating the prdcedure described aboyé ong or more thmes

for othéer measuring signal freguencies 1t is also possible to measura the

impedance of the receiver at several different measuring signal frequen-

cles, thus obtalnlng one impedance value for each measurlng signal fre-
guency used. The significance of this possibliity will be addressed fater.
20 It is obvious to a person skilled in the art, that the measure-
ment unit 12 used in the method according to the Invention may be any
measurement unit suitable for the purpose. For iﬁstance in another em-
bodiment of the invention the measurementurit-useg-ls-tha-messuse

ment unit of a system for fitting a hearing aid.
25 Identification of the receiver modet accprding to the invention is
performed on basis of the abovementioned impedance measuraiment. By

comparing the impaﬁance value measured with the predetermnmed char-
acteristic impedance of one or more different recelver models and estab-
lishing whether a match is found, the model of the receiver 10 measured
30  upon may be determined. The predetermined characteristic impedances
of relevant receiver models may be stored, e.g. It 8 databese, In @
memory unit of the measurerent unit used for measuring, in the pre-
ferred embodimeant being the memory unit 15 of the measuremeant unit
12, and the comparison may be performed by an execution unit of the

AMENDED SHEET
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specific measuring signal frequency results in one specific impedance value characteristic for the
receiver measured upon, the possibility mentioned previously of measuring at several different
med8tirinty §1§hal G udntid&%pens the possibility of achieving a result comprisingeseveral 20
impedance values characteristic for the receiver measured upoRC3SdEH & TRy uséd tddiszemo
receiver models having characteristic impedance values lying close together at some measuring signal
frequencies, but farther apart at other frequencies. AMENDED SHEET Received at the EPO on May
01, 2009 11:01:53. Page 15 of 36 MAJ.01'2009 09:46 +43999904 47140 2.016 PCT/DK 2007/050
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&

measuremeant umt; i the preferred embodiment being the logic unit 14,

Az mentioned Ihitially, the abovementioned identification may
be performed with high certginty as there has been shown &6 be a clear
relation between the predetermined characteristic impedance of a re-
5 ceiver aﬁd the receiver model when measuring st a givén Measuring
signal frequency, An example of the relation between recelver model and

characteristic impedance is shown in table 1 below. The impedance val-
ues stated are achieved by an ohmic measurement using a constant DC.
it can 'be seen that the difference between characteristic impedances of
10  different receiver models is sufficiently large to enable identification with
a high level of certainty, |

BTE Receiver model | Characteristic

‘oomponent | : B0 Impedance
, of the Recsiver
A Sonion 18 Obwmns
C1-6697 | |
B : Knowles 196 Ohms
ED-28B71 , |
C ' Knowles 185 Ohms
. EF-26872 _
o FC-30045 354 Ohms
15 Furthermore, as measuring the impedance of a receiver at one

specific measuring signal frequency results in one specific impedance
value characteristic for the recelver measured upon, the possibility mer-
tioned previously of measuring at several different measuring signal fre-
Cquencies opens the possibility of achiéving & result comprising several
20 impedance vslues characteristic for the recelver measured upon. Such a
result may be used to discern receiver models having Characteristic im-.
pedance valuas lying close together at some measuring signal frequeh«

- cigs, but farther apart at gther frequencies.

. : AMENDED SHEFT
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According to an embodiment of the invention, when the receiver model has been identified information
is given by issuing a message such as for instance a warning message. Such a warning message may
for wstance state whether.aspetential subsequent adjustment is possible 5 or i.may statg that the

receiver model identified constitutes an e.g. illegal or dlsallowe@@)mjh(nggm yottiiesheaning-aig-lpooo
which it has been inserted, In the embodiment where the hearing aid itself is controlling the impedance

measurement, the warning message could for instance be a sound or a sequence of sounds emitted in
case the combination of 10 receiver and hearing aid is illegal, disallowed or the like. Of course, any
other useful type of warning message may 'also be used in the method according to the invention,
According to a further embodiment of the method accgrding to the Invention action may be taken on
said impedance measurement, for 15 instance on basis of the message issued, by replacing the
receiver in case the combination efparing aitbeneheaceiver medetiis desmetidiegalydisallowed or the

like. In this case the %gjé@q]&c%%rg{ngé&mQ%%%%s Q%QQQ%QQQMQ@NQI hedeHormed again to

identify the model oft e replacement receiver. 20Accord mgsto ﬁn%a‘?ﬁ furtr@%ggamgqrglé@ent of the
method accord- ing t84FEFVRN S REiIGn Ry Be takert on said mpeda%ce measurement, for

instance-on basis of fhe RfEYRyEIS FEEH éo?&%?ﬁ?&%ﬁ@%@%‘fﬁ?ﬁ B HSETHR ARAY SR parameters to
_suit the receiver rgodsl identifiedinmaseradistvent sigossitiiée@ 5By tndasiag aid-pleameters” is

herein-meant any pawg%ﬁgg@@Iyamgag%ﬁt@@e@{é%mgogeedmualrbgam needs of a
user. As mentioned initially examples @Eg&%@g@m%?%q@a};ﬁa%g fid gain-and-pargmeters

regarding acoustic properties. According to a particu é/gﬂre erred embodim nt of the inven- 30 tion

the impedance measﬁ'}%ﬁﬁ"é‘?ﬁdﬁﬁﬁ%‘i’%‘gﬁmﬁ%eﬁﬁ‘?l? HOIRE RSt FRE, BY (RERITE-type hearing
aid 1 itself. If both thedmpedahece mmm@ﬁﬁwmﬁﬁﬁimﬁwm%ﬂmﬁe hearing aid
itself no externalizompesmeats:6t deyites Atanredad dcaarmedut teséstdpscofite mTethod accordlng

to the invention, mak&ﬁé@%ﬁ%ﬂlb%@‘ﬁﬁ%@ﬁ{mg message nay aleo be used In the method
according to the invention.

According to a ?’ujrther ambodiment of the method according o

the invention action may be taken on said impedance measurement, for

‘15. instance on basis of the message issued, by replading the receiver in

' case the combination of hearing aid and receiver model is deemed ilie-
gal, disallowed or the jike. In this case the method according to the in-
vention ag described above will be performed again to roeﬁtiﬁa the mode!
of the replacement receivar,

20 According to another further embodiment of the method accord-
ing to the Invention action may be taken on sald impedance measure-
meant, far'instance on basis of the massage issued, by adjusting the
hearing aid or the hearipng ald parameters to suit the receiver mode!l
identified in case ad}ustmant is possible.

. 25 By “hearing aid parameters” is herein meant any 'pafameter
generally used to it a hearing aid 10 the individual hearing needs of a
user. As mentioned initially examples of such parameters are hearing aid
gain and parameters regarding acoustic properties,

According to a particutarly preferred embodiment of the inven-

30 Ytion the impedance méaguf’emem and/or the adjustment is cantmlied in-
ternally by the RITE-type hearmg aid 1 itself. If both the impedance
measurement and the adjustment are controlied by the hearing ald iself
no external components or devices are needed to carry out these steps
of the method according to the invention, making the embodiment par- '

AMENDED SHEET
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AMENDED SHEET Received at the EPO on May 01, 2009 11:01:53. Page 16 of 36 10 ticularly
simple. In the embodiment described above this is achieved by the measurement unit 12 of the
RITEtype hearipg géd&wgggoﬁlternatively, in other embodiments of the invention, the impedance

measuyement and the adjustment may be controlled by an ext I ’?é f E’gﬁ?% S ég)
fitting a hearing aid or a computer system. In this case the ider?égﬁlﬁglt%%@ ecééié ﬁoﬁirg?r% (,i09
adjustment may be performed as part of a fitting procedure. It is, however, obvious to a person skilled
in theart that the method according to the present Invention may be controlled by any system suitable
.10 for the purpose. A suitable system comprises a measurement unit generally comprising an

execution unit and a memory unit. In this connection the term "execution unit* means any suitable unit
capable of executing executable computer code of a’¢bmputer program or computer program product

according to another,aspec offe ISUOTG R ABIRFAITILY AlSACOmpKiag aihgy components

such as e.g. an A/D conve In the preferred embodgf_Qmept dgaci'ibed as an example above the

execution unit is the fO§iEBRT A HHd el mBMBRY GHiE TEhe Fhermory dnit 15. 20In another
embodiment, the execution YriEmzrBi.altSHtteFSyetEAnEa RlifiEoli e i6d Hecording to the
present invention. Suyehisnceomputersyste mnthehe belapphiedtimaditingesitabebmirrwvhich the hearing
aid to be fitted is glsqgaangaigehtothacRmprtcesysie ThWhishlsaLpmpHResaxeskiable program
code for carrying but a gjet;i%?sggmr.oygi@ﬁs nggeptrg%q gggglt%)c%% &%%E%%d r%@eW& GOLARMIESystem then

e

includes program poﬁlons cessary for carrying out all appropriate steps of the method according to

the present InventiorthERIdRT b GramBSorEERESTh IS RHinY thaiMBURRTY St thie'Feceiver using at
least one measuring sigrakiretrensytdeptifing Hietdodibe mastbrctbt sexiéns 80°prédetermined
receiver models on bagisofiiberimper ancesoeasaycmeninisstio pa angssagenadjstiag the hearing

aid or the hearingaidpasamelgis:Lo ftdadhfsecific megslet recrivenidentifiedians comparing the
Impedance measured wjth redetﬁrmined ch ,aCterj§§% imp, %an \égﬁg ft Esacg‘l%r ity of receiver
types. AMENDED Sﬁéﬁ’i’%&ﬁ er?\%e ar tﬁ)éeg‘%re)nounni\/layéor%,% '6‘8?‘?1: 3% %age 17 of 36

tion the term “execution unit” means any sultable unit capable of exe-

cuting executsble computer code pf 2 computer program or computer

program product according to another aspect of tﬁe invention. The sys-

15 tem may ailso comprise other compoheﬁts such as e.g, an A/D con-

wvarfer., .

In the preferred embodiment described ag an example above
the axecution unll is the logic unit 14, and the memory unit is the mem-
oy unit 15. 7 -

20 In another embodiment, the execution unit may be 8 computer
system carrying out the method éccording o the present invention.
Such a combut&r system may be applied in & fitting situation in which
‘the hearing aid to be fitted ie also connected to the computer system
which also comprises executable program code for carrying out a ftting
25 routing. The program code executed on the computer system then in-
cludes program poertions necessary for canying out all appropriate steps
of the method according to the'presaﬁt invention, nchuding program
portions of measuring the impedance of the recgiver using at least one
measuring sional frequency, identifying the receiver as one of several
30 predetermined receiver models on basis of the impedance measurement,
issuing a message, adjusting the hearing aid or the hearing ald parame-
ters to it to the specific model of receiver identifled, and comparing the
impedance measured with predetermined characteristic impedance val-

uas for a pluraiity of recaiver types.

- : ' AMENDED SHEET
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MAJ.01'2009 09:47 +43999904 #7140 P.018 PCT/DK 2007/050 087 - 01-05-2009 11 Methods
according to embodiments of the present invention may be implemented in any suitable data
ProgessNg system Jike 8 persenal computer or workstation used by, e.g., the 'a#u!(iljl%lozgiosltawhen fitting a
hearing aid. M_et_hods according to the present invention may alggpﬁj?(lg@@;zggki% _ -C8Tl%§e—r2 009
program containing executable program code executing methods ecLurding to embodiments
descriped herein. If a client-server-environment is used, an embodiment of the present invention
comprises a remote server computer, which embodies a system according to the present invention.
‘and hosts the computer program exe- 10 cuting methods according to the present invention.

~ According to another embodiment, the ‘ memory unit may be a computer program product like a
computer readable storage medium, for example, a floppy disk, a memory stick, a CD-ROM, a DVD,
a flash memory, or any othensititadide siaraiye;me disrhogrovided doristomnestne Iyedimputer program

according to the pre's,%g& |BYGRIRN entea AL GRLHIRNGA0 @ duithercebagdimaninikeLcampputer program

may be stored in a memaory unit of a hearing_aid, such as the me unit 15 Qmputer memory
and executed by the ?ﬁ“e"‘aaﬁi%%mﬁﬁt itSelf OF %ﬁﬁ%&%ﬁﬁé}?’ﬁif@ (iké %‘%?ﬁ%ﬁgjg%& (%%?g%ffg other suitable

processor or a 20 cofmpatEf&Aeuliifg R IR BB dity TERREPFSESHPMURHEGH® o= Al
appropriate combinatiopswkftaduiesdasorbie aprovearechybidnish siderei@lds BEIOMing to the
invention, even If theyshava aalbgenaxplicitycdrsethedimbthnineambisatiors Meeeaver it should be

noted that the above degeriplion Af BraleHed . ebOdIMeNSIFIDERRbAABENAM <R g, and that the

skilled person would know that numerous variations aroeﬂ%])gtsejblawi hou%f%g%artin%gggwrp the scope of
the claims. AMENDES SHE B REEVE FHIRERE s ML 01726051 10153, BaGE 16 of 36
according o the present invention and hosts the computer program axe-
10 cuting methods according 10 the preseh‘t invention,

According to another embodiment, the memory unit may be a

computar program product like a computer readable storage medium,

‘for examnple, a floppy disk, & memory stick, a CD-ROM, a DVD, 2 flash
memory, or any other suitable storage medium provided for storing the
15 computer program according to the present Invention.,

According to a further embodiment, the computer program may
be stored in a8 méMory unit of 8 hearing ald, such as the memory uplt
15, or a computer memory' and executed by the heéaﬁﬁg ald Wself or &
processing unit like a CPU thereof or by any other sultable processor or a

20 computer executing a method aci::ording to the present invention,

Al appropriate combinations of featurss described above are to
be considerad as belonging to the invention, even If they have not baen
explicitly described in their combination. Morgover it should be noted -
that the above description of preferred embod!meﬁtg i3 merely an examn-

25 ple, and that the skilled pérson would know that numerous varistions are
possible without departing from the scope of the clairhs.
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12 PATENT CLAIMS I. A method for identifying a receiver in a hearing aid comprising the steps of: -
providing a hearing aid; - providing said hearing aid with a receiver; - measuring the impedance of said
receiver using means in said hearing aid; - identifying said receiver as one of several predetermined
receiver models on basis of the impedance measurement; and issuing a message. 2. The method as
claimed in claim I, further comprising the step of taking action on said impedance measurement by
adjusting the hearing aid or the hearing aid parameters to fit to the specific model of receiver identified.
3. The method as claimed in claim | or 2, further comprising the step of taking action on said
impedance measurement by replacing the receiver. 4. The method as claimed in any one of claims
1,2 o?é?@ﬁgré}ﬁ%ygtep of providing said receiver comprises replacing a first receiver initially
conn?p}gg t _@ﬁigope rin%aid with a second receiver. 5. The method as claimed in any one of the

SPaH e 3RS S E Y Rh Eb ot ERs MRS A4urbd Uing at least one measuring

precedlngnéialms, whereél
signal %gmg.h@aﬁ gfpethod as claimed in any one of the preceding claims, wherein the specific
model of said feceiver is idéntified by comparing the impedance measured with predetermined

charagigristimimpridanse yaluesdos aplwahty of receiver types. 7. The method as claimed in any one
of the preceding claims, wherein said impedance measurement is controlled internally by said hearing

aid. 8niEhsirmetiiodimpaianred idaime envdbreimsaid iadhistieentisac@ntrolled internally by said
hearing aid. 9. The method as claimed in any one of claims | to 5, comprising providing a system for
fitting & paakep &rad TRoeITRepEh 6tsacERIpTett eraiana Bcebmprisitigs cortrolling baitipepedance
meaguresnestdy; Said isystena foesfiting a hearing aid. 13

2. The method as claimed in claim 1, further comprising the step of taking action on said impedance
measurement by adjusting the hearing aid or the hearing aid parameters to {it to the specific model of
receiver identified.

3. The method as claimed in claim 1 or 2, further comprising the step of taking action on said
impedance measurement by replacing the receiver.

4. The method as claimed in any one of claims 1, 2 or 3, wherein the step of providing said receiver
comprises replacing a first receiver initially connected to said hearing aid with a second receiver.

5. The method as claimed in any one of the preceding claims, wherein the impedance of said receiver is
measured using at least one measuring signal frequency.,

6. The method as claimed in any one of the preceding claims, wherein the specific model of said
receiver is identified by comparing the impedance measured with predetermined characteristic
impedance values for a plurality of receiver types.

7. The method as claimed in any one of the preceding claims, wherein said impedance measurement is
controlled internally by said hearing aid.

8. The method as claimed in claim 2, wherein said adjustment is controlled internally by said hearing
aid.

9. The method as claimed in any one of claims 1 to 5, comprising providing a system for fitting a
hearing aid.

10. The method as claimed in claim 9, comprising controlling said impedance measurement by said
system for fitting a hearing aid.

11. The method as claimed in claim 9, wherein said adjustment is controlled externally by said system
for fitting a hearing aid.



12. A hearing aid of the receiver-in-the-ear type, said hearing aid comprising a behind-the ear hou.sing
component; a receiver-in-the-ear component, said receiver-in-the-ear component including a receiver:
means for measuring the impedance of said receiver; means for identifying said receiver as one
among several predetermined receivers; and means for carrying out a decision based on the
impedance measurement and means for communigagting the decision to external equipme_nt. 13. The
hearing aid as claimed in claim 12, wherein the impedance of the receiver is measured using at least
one measuring signal frequency. 14. The hearing aid as claimed in claim 12, wherein the means for
identifying said receiver comprises means for identifying a plurality of parameters related to the
identi%/édgré@éf\i/‘é%.a@S%fT}PfeT?@éYﬁﬁdfmbea%ﬁéFame@ii@ fslailineleld wirereisithe nbanbtorcatyinggut the
decisisigaseeohregel Yyesult ibf tbre impeoamtesaid asurementioomprisesoneans fnrdadjustiog eplurality
of parameteis retateditg the iidpatified s€eeivescelbr Thesheasingeaidras chamedin claim 2. wherein
the extewnal pauipmenicarpiises acompUieLraningditing saffwaeadaried o piRvide fiting advice
basedhensthedacisiannhis A sysiemdariiing,a hearng,aid. comprising a computer, hearing aid fitting

software installed for execution on said computer, and a hearing aid, s%?& Rearlng aid comprising

meang3fdrtmeesiningidhe ipreance.omalreeaivancanegiesiRdne Meatng Rids meansder.garying out
a decisienchasesh iy epultiatdhe-impedance measurement and means for communicating th_e
decision to the computer. 18. The system as claimed in claim 17, wherein the fitting software installed

on thé‘cdihpltericgmiprisesamesris &bridisplayingeinformation regarding the impedance afthedeaceiver
connected trithé:hedringaitlirality of parameters related to the identified receiver.

15. The hearing aid as claimed in claim 14, wherein the means for carrying out the decision based on
the result of the impedance measurement comprises means for adjusting a plurality of parameters
related to the identified receiver.

16. The hearing aid as claimed in claim 12, wherein the external equipment comprises a computer
running fitting software adapted to provide fitting advice based on the decision.

17. A system for fitting a hearing aid, comprising a computer, hearing aid fitting software installed for
execution on said computer, and a hearing aid, said hearing aid comprising means for measuring the
impedance of a receiver connected to the hearing aid, means for carrying out a decision based on a
result of the impedance measurement and means for communicating the decision to the computer.

18. The system as claimed in claim 17, wherein the fitting software installed on the computer
comprises means for displaying information regarding the impedance of the receiver connected to the
hearing aid.



