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aids. Mre specifically, it 5 relates to the
progranmm ng of hearing aids having neans for
comrmuni cation with a progranm ng devi ce. Known :
MEgiaPNab BROGRAMYING A HEARDG nald BN A iHROGRAMMING
ries such as an EEPROM (electrically erasable
g&gﬁp ble read only nenory) to store 10 paraneter
data determ ning the function of the hearing aid. In
some types of programmabl e hearing aids, the necessary
Tbist iagentionr reptesgloatimri prggiamenihg axf ihegring didsndjors spedifieally, it
the voltage | evel available fromthe hearing aid . .
frlgieniPyhe Plgrampng of fleariRe Sy hiihg meagi 1 somgimication with a
ﬁ@hhmmﬂyﬁgk@re powered by the programm ng device
during progranm ng, while others draw power fromthe
internal battery. In 15 the latter case, the condition
the battery.i ritical, . ecial ly. ' .
RhgbPameeiibdiut ieflnd 88, yofR8 et S ibbBiiey spop o an
EBPROM MElétdicall§l atfaesblé Opioaeanphaslestkadf onlyeattinitgy) to store
i nfornmation regardin%lthe adj ustabl e settings in the
REareley data deteBmininge thepfnglah joh gthgj hpagipe ik In some types of
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f the hearing aid.

i,d.to [t .the particular user . .
Froes LBV siyee abbamtbiRochE vioah @qreig e psramming
38RRO&GREhd Hro@REIAIE; willke oRRT drRg Rividr TRYn SRNRIckE battery. In
di gital signal processor executing signal processing

thef tlatter ecasandhe heondiiomi rods thes barteryt én arisicelh eedpecirily gduring
aid may. conpri se changes to the signal processing
B%%Q@%#ﬁ?g'itself. The progranming is an interactive
process involving both a hearing aid user and a

fitter, and is usually perfornmed by the fitter

Ot sasarth toa ther Byeatien, e den cogiapwmiagt Edates tq e process of
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héearinigeai earthe gragramseig idagise fad eertificatioghanB&riting changes in
rogramying. | n a prograpmmable hearing aid, different
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the way the hearing aid is supposed to operate. The hearing aid may comprise a
digital signal processor executing signal processing software, and the settings
written to the hearing aid may comprise changes to the signal processing software
itself. The programming is an interactive process involving both a hearing aid user
and a fitter, and is usually performed by the fitter operating a programming device
connected to the hearing aid while the user is wearing the hearing aid, allowing the
user to immediately experience changes in the hearing aid settings made through

the programming.

In a programmable hearing aid, different parameter data determining the audio

processing in the hearing aid can be preprogrammed into the hearing aid processor
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communi cations link, and are stored in a non-volatile
menory in the hearing aid. 2The binary data may,
electrically, be defined as a series of sw tchings

foe i atexeratriewnl. The dagerd eselly ttansferred ¢ thedwatiyg aid as binary data

di stingui shable to a.co rator in a 5 progr.anm n .
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e capable of transmtting the contents o .
pwaeretwo vdhage lewels shasrare ciaarlyt distingiishable égar edmperatoe in a

state, type or identity of th hearing aid, back to.
PGB AR ch et S Mo riERe Bt niard ety
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buffered, bi-directional UART (Universal Asynchronous
PReempige datirragisiers: 8 Ofher datapmpBRrsing the stale.(ypoer identity of the

feceivi I gi ' rial fashion via one or

%%%gggggga 1gﬁ%§bng%&@ﬁg&é%§%gbf a hearing aid that is
intrinsically powered during the process of the
rogramm ng. devi ce c_nnunicating wi th the hearing ai_

hefdse s sl aF gecelvesdigiialydata (e BerEig,Aif rBATATPT RERAIPS 2
Qlﬁ?déxg&,y i-diftiosi APARES ((_)Iﬁﬂ@e@hlr A dchYorBhs MR NERFI A mitter),
ald wth power. For the purpose of progranm ng heari ng
cipdblewliseralinher feativagydigisal ddfaso arsgelt feshién vim dneeor more data
earing aid circui.try. duri.n rogr.ammi n or exanpl e;

S e G By Eethe iR BRI A SRfmeE ectts of
PeSpobARERink Nddvite Bskhin@hitati SO RRAY HHEERdarRigeaitiO tifP A6Ring aid.
constraints'in the hearing aid, the programm ng device,
dEwhaks cacrgarirablap intginoh §attespiihatesupplicsethe eiraailrypy\the herging.
of, hearin ids of this.type duri .nr ] .
B oG L R oty Tt ths Tyaice g PRl i drisa Vet s Ratery is:
Bk Eedered Tepral aié ARG 8RN diid GircditSeaMBNRC frodirari@iig, dor example.
bits, also denoted a data telegram to the‘heatigg
heaging 2id typesubaipsdhe nsegrampEng depmipals mesitioned fin Berdafiery

6 6 529 L LR o AN A

h&ai ivagalde doltsgnoiuyce Tdreseerdalt poverrngr efCkiaviad digs bheéhis type
rogramm ng device, which may, from then on, limt
TG MGSGM4RY subsequent data to the hearing aid to
t hose changes required for effecting changes in the
initial settings. In sone cases, the 30 conmmuni cati on
Beguemomgrd\y Heering pidi ustialty begins witle thequipgragnzing device sending

Qos"éﬁn‘l’&%e cgfhceon?l%%ib%s, %i(s%hggr%%edo ];1 (gja%ztl %elieg’raltnt,] etost%gehearing aid,
requesting a data readout of the first memory bank in the hearing aid. The hearing
aid responds with a sequence of data bits reflecting the contents of the hearing aid
memory. These data are received by the programming device, which may, from
then on, limit writing of any subsequent data to the hearing aid to those changes
required for effecting changes in the initial settings. In some cases, the
communication sequence may be initiated from the hearing aid, however, the basic

exchange of data is the same.
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The power made available to the hearing aid has to be
sufficient for the hearing atd to be able to store

the received data in the data registers of the hearing
aVdkirgnined the nofi-volduge hatdoey s 4 pomnonthgdmémirioﬁl dpettion.
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the received data d urln%@ ata 10 wite sequences,
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periodically during use. a malfunction. in the
W&o sasgenges; tblilSrleatﬂmpg tl%fc’é%]‘r%f datar lopl B e AL STaMMing e
user has to,, 15 reset the hearing aid or change the

battery to restore nornmal operation. Wthin the art

OfS. 4 6He 680 dirsbkoses d h@nmgaﬁah neafendtionf deetion kpstem wiikh ageong
ara and a kno apl e

9%1376 3 %F?H% BaRHOTS | @é’&?%ﬂg aid ﬁtt%fé’ aYlw g pige If 2

Haﬁiuﬁctﬁfn A Bk tRhriyg lafd@}&ﬁ@y ol:éhrp duRfk Blpgnatﬁ)ﬁ' ethg'lﬂblt Bis to..

vol tneter operates by 20 applying a predeterm ned

veskt thg bearmgaidot ehangntie baftery te oespae avmral aperation.unknown
vol tage to another term nal of the sane conparator,
and then changing the predeterm ned voltage in a

Wigth Ghaa kit ©f WRYtrames, 1R hle@firfigedths anﬂﬁﬂcﬁﬁ&/n%ﬁﬁgﬁé B¢ using a
conpar at or out put changes 25 In the light of t

Fompayeiongnd e alleknogvin vadelle fvoltage Irastbiei Seggesisdi areit asigiown
wjt?unbffﬁ%tf%f of didit }hgﬂ%ﬁ fteré?l rp%%r @mﬂﬁé (ﬁgﬁaﬁafoﬁtn%te%l §eﬁ?e% by

orma tter

s;aﬂymgrmcbremmmmd, vaiagt & adnﬂ &n‘;ﬂnhhﬁlﬁ cdm[kdlﬁtgr amy an unknown
addi ti onal connecti ons to the hearing aid.
welfagsdionapeifesi HgmiRel t oo then aRE | RGNS | 4¥s tfteﬁeclg%nébe the

@fed@ﬂeﬁﬁﬁ%& %#ta%’e inC# ?E&ﬁ&bﬁlg Wy éli@m%hﬁﬁﬁng fRYUhs@h &/H?ﬂ the

onparator o programm ng “devi ce t term na
témepdretar buiguadhdngappl yi ng by neans of the voltage
source of the
In the light of the foregoing, there is a need for a method of estimating the battery
voltage of a programmable hearing aid and for providing this information to the

fitter in a safe and easy way, preferably without making any additional connections

to the hearing aid.

The method according to the invention comprises the steps of electrically
connecting to the first input of the comparator of the programming device the
terminal of the hearing aid, applying by means of the voltage source of the

programming device a probe voltage different from the expected battery voltage of
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aid to the second input of the conparator, nonitoring
the |l evel of the output terdnnal of the conparator,
ranpi ng the probe voltage up or down until the

therheatiag aid ouhpsécondrinpnalfl thevahpah@ngeasyitaing the level of the

determnin e battery voltag th robe vol t age
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f
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fhe puobet eltagmat winith tﬁwecoumaqmcmamput chévegel veasaletesfedt he
communi cation |ine appears as a logical lowlevel to
the programm ng device. The conparator output

B§ rz[ﬂpgaﬁ%(éh%lﬁ@é dffaest WoBH dfenighi inad thel Fie%ﬁﬁg' &d battery
downwards until it crosses the |evel

v@itaghetieﬁh@/cﬂeﬁ@@e inputptesminl oh théecomparatemi hat iecynl of the

o afm SRR 4SO AEE 40T % N B8R B fieq, e
forepteher Huged wmhhﬂgalahgasg etactewmeﬂ tBélidpphécd volt@de Satfnped
pr og ranmr:jg of the hearlng ai d, and a deci sion

%‘@waﬁw it icEqsepc fheoteve] o uwhicheven cypligge tih d1pwent @y the

[
ELER0RANG, LA A2 ol YA RO Mot BB Apprefrom. The
abmmdwgkagewh eltea corri{aag:d tt ai mec&tmﬂmmda\tdhragdatmgk dderagi furtable
hearin ected to ramn n

fho Rt R g S Prstmenitt; =5t b 4RO r PR Fciensy or

pREfRIRLY Bfi‘th%tbﬁﬁéfy%ltﬁé‘eqs‘ﬁﬁ&ﬁo‘j according to the

invention, and 25°Fig. 3 is a graph show ng the
evolution of a ranped reference voltage in a preferred

fith Fig., 1
’Eﬁ%d%ﬁ'ﬁg& &l 3, bGP i e SORY S gt g e
,Wher¢i @ @ comuni cation line 3 and a ground line

4 A earlng aid battery 11 supplies 30 the circuitry
of the hearing aid 1, conprising a comrunication

-?1 ! @% a%glflérge(tlcgnlo& &%%éﬁ%&%&%%ﬁﬁ%&{ﬂ%ﬁ&e{o agpro%ﬁa?nming

m crop
dewce

Fig. 2 is a flowchart of an algorithm able to perform the steps of the method

according to the invention, and

Fig. 3 is a graph showing the evolution of a ramped reference voltage in a preferred

embodiment of the invention.

Fig. 1 shows a programmable hearing aid 1 connected to a programming device 2
via a communication line 3 and a ground line 4. A hearing aid battery 11 supplies
the circuitry of the hearing aid 1, comprising a communication output buffer 8, a
comumunication input buffer 9, one or more microphones (not shown), an output

transducer (not shown) and a hearing aid processor 10. The hearing aid battery 11
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transducer (not shown) and a hearing aid processor 10.
The hearing aid battery 11 SUBSTI TUTE SHEET ( RULE 26)

wO\m0200468084581 PCT/ DK2003/ 000189 5 is al so cpomdgR@d/000189

10

15

20

25

30

to the ground line 4, and to the conmunication line 3
via the pull- up resistor 7.5The programmi ng device 2
conpri ses an i ndependent voltage source 5, a contro

& alsu ¢onb2ctecto thagriunddmpdy adio tBe camtnungation Ame 3 njathe pull-
detector, and an output conparator 16, acting as a
PPESING Yer. The independent, variable vol tage source

is generally included in the progranm ng device for
providing a capability of externally powering a

e progyamindngl deviery2 oogrisginamindeffridentaydlage source 5, a control

. i f hear | i ds_wh t he hear |
B {0 T e Lo gr o r4eBle e ShelPr g TG Bt ovtput
tHapAeRr i16Yacking ak % 1GRNNIBEE.eThd iBdéfadSitOHrABIY Witage source is

device. Wi le powering an '|ntr|n5|caliy power ed .
Benerdlh inglededt e theymregrpaming tdeywes fur providing @ fapability of

i1 abl J [ tQ.. [ jve.
BXPs Y einkfing ddcile AR iERe3500R0NT Bl RoREKRE N Fine
bbsuchehensih e aidls Gehekahietheafing hid batptit is GRUTE &load tHe kadng aid
to a power, supply termnal 17: . 15 The output of the
Wﬁswheclaﬁ%ﬁag étchs cennectedyiQribe PERErBMingdeyitea WIHISUROWSTHE an

. ) . . , N .

kIS RicERl nodigh ok P iEicBic, AR, Rkl rAE A jebte o
beppiuto wse apa@rdingto 1§, inrentiorntmahdd dhswidephndeint vsltage source 5

ReaEE L b SRkl TP FoRBHoD b L gver upply
tRelehal $8ri al data read out fromthe hearing aid 1 is

presented to the control wunit 12 via an input of the
conparator 6 and the controlled swtch 15. In

PREBLAT SRR cbadiop A7 i s Gehaf 60 BhaGpilohc i e

sitict undtS1 2, Qndl hed-tn pupudiing be theaditrg vaitdi2lis cdanddi&d to the
heariqg aid 1 assunes nor nal oPeration when swi t ched
€|

BiRut afide PRIPHF FRMPaTalPhi & A senjtalled pwitchra s provided feswitshing
brE<Bf 86 BTG BB haEodr SRR B FA BT g

aid 1 via the

In read mode, serial data read out from the hearing aid 1 is presented to the control
unit 12 via an input of the comparator 6 and the controlled switch 15. In
programming mode, serial data from the control unit 12 is read out via the

comparator 16 and the controlled switch 15 to the input of the hearing aid 1.

The hearing aid 1 assumes normal operation when switched on, and remains in this
state even when connected to the programming device 2. Programming signals
from the programming device 2 is transmitted to the hearing aid 1 via the
communication line 3 during programming, and the voltage between the
communication line 3 and the ground line 4 equals the voltage Vi, of the hearing

aid battery 11 when the programming device 2 is not transmitting.
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aid battery 11 when the programm ng device 2 is not
transmtting. SUBSTI TUTE SHEET (RULE 26) WO

2004/ 084581 PCT/ DK2003/000189 6 The voltage source 5
deea sphigessourvetSheenemias roartbe raferpote iaput dfahe mput comparator 6 the

to 6the volta V0. The batt ol t age
FalTRE0ar Do PRTH oS i Hrean e Toll By ey To the
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in t he, bat e Vbat.
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detilrie ieegual toy ot d«iﬁ‘émél’ﬂalﬂy ldwes thaml, t}&gﬁ)lﬁge bh ehé 11ﬁk€3 Sequal to
e ual o 10 vol % ge Vbat_of the battery

¥AliREEs Venell| Bisi baferyut huThiss cavges |t1??pl§?glc%oﬁ?)ta\4ta10§rth6 input
EOmpRaRI% iooc}ﬁng@&s a%glkﬂlcﬂﬁdﬁ%@&d ﬁﬁ 2hé) gede'te%ted by the
detected by the™ control unit 12 of ni cat

dfmlmd anit Whofcthe cemomuiscatibe device émhwlatrmrctsf the tChHent value of

Bl Vo pudilhe e Bl o B S leat 8001 1 g vo i 6

conpared to a range deened suitable for powering the
hearing aid during a progranm ng session. If the
¥be u%\?@éielde%me off the eltagre s iheprapated tn & eangeldeeingd tsuigable for

ALt 8 S Akl i bab L ALBE6, RFERORGE g o

héirih gCid dhltdr? .1 igfsh RO PeAEoHtdY unitBy Wil ipftRwen hesage to the
until the battery 11 has been changr(;d and the hearing

apegaten et @P)?OHWH?L%U% dever Aéraerding this eonshiions pad progyemming
t

Y S\ En R P A S AR O PonEa SR A G 1l baciry

i heespdegramiting sasfacey subi ng a sui tabI e cabl e having

two or nore separate |leads 3, 4. Then, a data

telegramis sent fromthe programm ng device 2 to 25

Ahsrobeainhing sé’q&néle mhP®e @&a&u&a it v agreﬁf}&ngl% HeQrihHh@ 1 is

by returning another” data telegram

ponmgetadite iy mggrnamemag dotitedtusingh sidhleaabkl f@grr@mwo or more

i ndica t hearing.aid i S, present an
RS TR 1 Then BT BRA Gt Eaminf PREGEHPHE tevice 2 o
the hearing aid 1. The hearing aid 1 responds to this by returning another data

telegram, and the programming device 2 collects this data telegram, indicating that

- the hearing aid 1 is present and operational. The programming device verifies the

recognition of the hearing aid 1 and is now ready for programming.

Now, the programming device 2 tests the battery voltage level of the hearing aid 1
as explained above. When the battery 11 of the hearing aid 1 has passed the test
and the battery voltage is deemed acceptable, the program(s) for acoustic

processing in the hearing aid 1 may be altered by the data telegrams sent to it from
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recognition of the hearing aid 1 and is now ready for
progranm ng. 30 Now, the progranm ng device 2 tests
of the hearing aid BCT/BK2003/000189
expl ai ned above. When the battery 11 of the hearing
aid 1 has passed the test ahd the battery voltage is
deened acceptable, the progran(s) for acoustic
phreceregrinmging eviae 2hAéet regeption of easly dite teégremethethgatiheaid 1
nt.to jt from _SUBS E SHEET (LRULE
SOl 0 SRIRBIcda Frla sl B gD egeTage i teo may b Carried

Bﬁpﬁraﬁ?‘?i‘n[&sqwg £6Ethé heﬁ*fﬂ d 1186 ERHneORd 8§ ttﬁ%ﬁ@gr%}rﬁng device

tel egram the hearing 1 responds wth an
dcionpealge belused tpelb@gtrtanprssme\qflatmg@ng agdel test may
be carried out at any tine as long as the hearing aid
1 is connected to the programm ng device 2, and may

ghs Blohechaga fig02 diseales tHRStREHREEHNTLsBiwale Rfdink Bcdtdd- in the
5 The flow chart in fig, 2 illustrates the structure

epntepl st vidr ef tsucpmenvsication edevias 2hia figodt ol igna tpractical
[ 4 f L

%Ite{:h% 81‘1“6@ 9'iﬂe d, iﬁ\égﬁﬁ}gg dn{he fng%ntg?‘na?glg iy ﬁtﬁ% ?e&gms in

Eﬂep 1|Oﬂ1\k_gfn£11cml§1t1ngThﬁmbﬁ5ubuCne) p&fornsthe MmeSt@mehf) hnBYproceeds to

f h d
e A0t Teyacal Fichamrerghaiait fs atng THresamHE depnd on
kHeMhdiGa1aE18ciHielll BGfiguldi®acof tHY g%t&!ﬁlﬁ? rh‘éingxgg aldMhi@htion

el ectri cal conflguratlon of the particu hear1 ng
dedécomdigniationi on  device configuration. In step 103,
a test is perforned to verify that a hearing aid is
actually present at the 15 end of the comrunication

I §iep 303,14 tefiQs P@dSrindd taiverifysthaked RGBS aid R&ctu@dY bRBent at the
proceeds to step 104 pronpting to the main programto

Glilqsﬂﬂ g camﬁwscalg@n ineaB. B nadigpting aidiisl detaersd, theroutine proceeds

A )
treuswn b’matcednectefd Proyealyi m@ pérﬂ)rtrﬁ tBet meiwesmdrieand GdibkdiRent
continues in step 105 a_hi gh out put
DESraEyBIngy W ﬁxea%rrt £ Pi%}ﬁmﬁ @% insiht ﬁg%@glﬁyb@rdete“ed the

t ol
Yd?ftlh@%‘énénﬁé in \o/tlék) 109rbalt n‘%‘g) Rﬁfr‘%tgll%%l'?aﬁt@ﬂy%lgl \heg#ﬂ%u{han a

conpar at or he ¢ I ce
predetefrhimed quperr&klltlage tleeel Vol,t agethe en@atmé ihpg of the input

communi cat.iop line 3 egr .as_a i cal to the
FBEAoF Grip P BT S Qa2 HGA® (B POt aidsas the
mkdgege‘trél fithP %mﬁﬁﬁm%@ﬁ Ghe 8 a _lﬁiéguph%t aogieHI198W o ME input
level to the control unit 12. evotage Vo iIs

e@pRdraier &d thus, under normal circumstances, making the input comparator 6
output a logical LOW level to the control unit 12. The voltage V, is considered to
be equal to the battery voltage when the shift in logical state of the output of the
input comparator 6 has taken place, according to the specific circuitry of the

hearing aid.

In step 106, a test is performed to verify that a LOW level has indeed been output,
as a logically HIGH level under these circumstances signifies an error because the
battery voltage Vi, is deemed to be above the maximum allowable battery voltage
upper limit Vyr. If the communication line 3 is not logically LOW, the routine

continues to step 115, where an error is indicated to the main program. Otherwise,
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25 be equal to the battery voltage when the shift in

| ogi cal state of the output of the input conparator 6
according to the specific ciPCDKRG3/000189
of the hearing aid. In step 106, a test is perforned.
to verify that a LONI|evel HMas indeed been output, 30
as a logically H GH | evel under these circunstances
tiedogitildsvelfran e chepanse 6tikdogibalyt BOW vanldt alpep \doatprising
is deenmed to S? above the maxi num al | owabl e battery
sers He 113 59B8 L 14 iSROCRAYL. 1f the communication line 3

is not logically LOWN the routine continues to step

115, where an error is indicated to the main program

It stepy W03 e, testSUBSTOMEiB o SHERne( iIRthdFo@fyt Mdhe Ophit 08Ap&dtor 6

I N M
$1 £ Reddihe a %ﬁl:i;ed Alehed 34 id SorBpHred Rkhe dwesst ?QSsilk@g volthge level,

test is performed t0 examine if the outpu
innthigt casonpap atodis. B ths yrdkge hevieh bds fogerardag@qdcmthw@shlft in

not .the case. .t he ont i.nues ep
Ipgal gkl SRSl B85 b sk, AR LRI Enb b eer
I Pesihdieasenrfor ¢ohdiage I ﬂ%ﬂbwestlpﬁ)shbllesfoﬂa lev@leda0 not been
volts. If this voltage | evel has been reached w thout
eaehyds the rqutipgoegmiinuey ©ydep 1 Hkivhgrgpthecwltags, Ve iy symnedurther

L

g@ietza@ethhegc&ierdnesstha oblthee¥,. 10 arpmﬁm&d entHodimentt ﬁhrsegenerator

conti nues 114, where the v Vo is ra
BuFDipent %f’%e OOV BHERTS P4 Y GODiRe hﬁ%ﬁgﬁ iR PRS- d %nthe
a!ﬂﬁ) VRSt Eﬂe siz%bﬁ@ﬁﬁh% {0dfe Rsolufi®n of BRESREMartAl converter

rat es t e voltage VO. In a preferred enbodi nent,
uwdsmgaemeltmﬂmf th1ssre$thi0@1md wdy sl diioDally, deradmsted for offset.
easily controll able by the program Thus, the ranp
vol tage step size corresponds to the resolution of the

B&Et %ﬂh}%&?f)ﬂh‘é%ﬁ@gé ¥, tHrousféret@ins & &b 10Plogeffthe output
this resolu and na additional ly, be adjusted

plothe v epmparatardy again. Anipisshas shangedre aegical JalGHD levehdue to
{h%u(ﬁ QCefnén?tolfrtg@ \;o tagé 1‘19&1 %‘(;L?]ﬁlge&)kltd‘lge% Q)ugt&gtltOg,o gvh%&ethe

ara change

’v@lmgea}' 1l51|caﬂph1®kzlab tl@@eﬂﬁemﬁlh@i nechr eoknde lﬁlfntt\hg above which
vol tage VO, the routine continues to step 108, where
iediepong sidmgesajely and relighbapearasrrmmed gf Bisoxalias Neds below

ﬁ%&ﬁédéf&%ﬁ%ﬁghﬁﬁh, }-nl:- @g&\é%o\ﬂﬁlh&éé tgt Jﬂ@pf lﬁ@rxk/ﬁ‘é}e%' q)attery

reliab progr amre the vol tage
Mw’ islidagdroveutink elspczéhkdt ®r mdieade |thati theVhearingheidr bettdérmehas
{:nOSQ f{cpe%?%ogvgr ?or “Re %)gr:)ogg1rarrvl\éqrne1{gedeavlcebil 1 beable to perform a reliable
programming of the hearing aid, and the routine is terminated in step 111. If,
however, the voltage V, is above the limit Vi when tested in step 108, a ‘battery
OK’ indicator routine is called in step 110 to indicate that a programming of the
hearing aid may be safely executed, and the routine is terminated in step 112. The

voltage V, now reflects the voltage of the hearing aid battery.
If a sufficiently powerful voltage source is available, another embodiment of the

method of measuring the voltage of the hearing aid according to the invention may

be considered, where the voltage V, starts at a predetermined negative value when
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low indicator routine is called to indicate that the
hearing aid battery has insufficient power for the

w@e@gns4sri ng device 2 to be able to perform a Pel/DERRI0B/000189

25 progranm ng of the hearing aid, and the routine is
termnated in step 111. 1f,9 however, the voltage V,,

is above the limt VLL when tested in step 108, a
comq»mted rty theorcltagn df tethearing aidi bagierysanslaib radpédupsyasgs watd the

@1 obfhaib cofraor AR P o IO Bl T s

tBd %ﬁuérilaZvoltEg@ lewd! 1 age VoLt (géolé’véleﬂé@ﬁéﬂsthéfé@roﬁp Lt BgfeabHed.
the hearing aid battery a sufficiently powerful

quetvag éhls suadeefjoperation m@u@s thereyeitebility o adprerseatsre Yq%'@ge

ur

o300 TR G el R A L s s
lfeQﬁNéQJoltawrang may abt e Present i siaiﬁ:laﬁi miitsed negative
val ue when SUBSTI TUTE SHEET (RULE 26) WD 2004/ 084581
PCT/ DK2003/ 000189 9 conpared to the voltage of the

bat aash S t :

B B B B R A V7 b b fme
(htht@bl stadeais Isbaive.dfor i as privihte thatitoeriy thbqtdmtglé V eisalonstant,
or a voltage |evel derived therefro

BT BTORGARTE Sreato S e e g dd Sibilize. From
RYRIA &k bk 39 fm@vbiewe NedatpY BowRlvhAB At B fiXed me bearAfhg of

to change the state of t’he I nput conparator 6 duri ng
thempliagg, stepsdvheni the ontpyaof the inphi eayeparaipge changeastathaom a

tan nits. In the graph in fig. 3, an
lgg)ﬁslﬁﬁwlto Sloglﬁ%a'@%l}gut voltage V. as a function of
time (not toscale) is shown. For instants prior to
the time in the point A, Vo is constant,

Theamping of &epvq&@g% HRPH" hewois B, ovhees ther@ﬂtag%Xo %altoyséf UL
ag gﬁ%&ﬁgﬂ %Zse a e &,tcu e@agth%ﬂ@g&ngév tlJ‘f?)oYIQ it PYEHm

I Xe
acedpiafe baitcop 30Mgerle'tfeﬂl ear(gﬂtt mﬂ afertdid comrhtld)n samimamtl@ny the
6 changes state froma crg LOWtO ca H GH.
PI@:ng‘FmF%%r‘S?‘ﬁ@e & opfhe %@rt%e f &HRP1RE of Vi& pcontinues

01}11h@ V/Hﬁ L AEE v SV al@ %\éﬁve\éylthe u r?ﬂx‘ﬁWUL 'ﬁn& Wik Tower

error have occ as the voltage Vo i's above
lirhie mehwnltagadéoept\kamlirethbam@tqbla/mhlg@ gbthedattryratiges level,

, 1 ' ' ted by t .
PG By I e iEon Rt B e it Sries-thhgger
tBE rdRSinY O RO ol CONEIHRSS td thel fintPDI Rihefe theh@ItBod B8 is

voltage Vo is between the upper limt VUL and the
HebamerViL, the voltage V, is below the acceptable range of the battery voltage

level, and a “battery low”-condition is indicated by the programming device.

In the preferred embodiment, the ramping of the voltage starts at approximately 1.8

.volts, and the acceptable range of the hearing aid battery is from approximately 1.1

to 1.35 volts. This, incidentally, has been found to be a useable voltage range of a

zinc-air battery for programming.
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[f, however, the ramping of the voltage Vo continues
to the point D, where the vdbDtage Vo is below VLL,
the voltage Vo is bel ow the acceptabl e range of the
QRATRISy voltage level, and a "battery |ow'-condition
is indicated by the programm ng device. 25 In the
preferred enbodi nent, the ranping of the voltage

TLAThANG oP POROKIRE 8 Neainf aid YP biber@iifluls evioe, said hearing
ajdphavingreet bhtyerg . dhd & dirk. 8&nneotiors forThdmecting ithie Matiedyyfo the
has been found to . be a useabl e voltage ran of

ProgEamm e, EviGs, SALGTOBRBERARASNIGS PasTE e s polpgespurce
%ﬂJE{Elr%ﬁi c%&%ﬂ%%}st fﬁgﬂ t@ﬁﬁ@l@ﬁé&ﬁ@é‘t&g to tHe volthgy dBirce

A net hod 'of programmng a hearing aid by a
prdgr senona gnpey fesminag giodnduessk tnghe ding ¢rameetpna akdhtane pyiput

nd.a,line connection f.or connecti he.. t to .
ity ooy ie 5 BB onSREING She Brnitafi 30 ofi Prdforaming
Aevitd) Toatryiing ahé @oMaet agecesRUERLutaidtkhaTirktNipytit terminal of the
conparator wth a first input term nal connected to
IRt GOMPAGET ForelEage thafovaiics dcemeingigut Predeisrmhiayed pattern and

cl.e Li Ct.i : .
ALk Sl o I RO B P e kBl o chane in the
betpui of) tled thpho coinpampton gmanastabishidg the eprrespondink| vahge of the
the voltage source to output to the first input
W%]F?ﬁer?HPrC%PuEPHEV‘%E?anput conmpar ator a vol tage that
vari es according to a predeternm ned pattern and
determining the voltage of the hearing aid battery by
Beilbe trethod of peogyanining heheang pid aebrdihg to. gpim 1, comprising

onpar at or_and est apl i shing,the correspondi ng,val ue_ of
P Sy R R R E S
SfogpiR@iMiige aoh @R hBstiml didRGHar tsigp tor tht aleBiption of a-
CO(?YI‘SI ng detecting the presence of a hearing aid
verjlieasind idalg telegpiaay o dheaheasnggidam f r om t he.
programm ng device to the hearing aid and testing for
the reception of a verification data tel egramfrom
Bhehbeasthéd) ofliptbgrdfimdng ANeatiig hbacbrdini@es abaiinny, eomprising

heari ng aid accordi nl%; to claim3l, conprising,
detecting the presence of a hearing aid by detecting a change in voltage of the

second input terminal of the input comparator upon the hearing aid being

connected to the programming device.

4. The method according to one of the preceding claims, comprising the step of

detecting whether the battery voltage is below a predetermined voltage upper limit.

5. The method according to one of the preceding claims, comprising the step of

detecting whether the battery voltage is above a predetermined voltage lower limit.
6. The method according to one of the preceding claims, comprising the step of

varying the controllable voltage by outputting initially a voltage at a level above a

predetermined upper limit and then ramping the voltage downwards.
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detecting the presence of a hearing aid by detecting a
change in voltage of the second input term nal of the
WO pais4senpar at or upon the hearing aid being POHDECW0800189
to the programm ng device. 25 4. The net hod according
to one of the preceding clailds, conprising the step of
detecti ng whether the battery voltage is bel ow a
predet erm ned vol tage upper limt. 5. The nethod
cecordin o one of the preceding clains, conprising
Pndbe maeified Socqfing ¢ AGS ahdihBosdiRE BRSSPI g e Sop of
' I ; i T
T LR B9 AR Il A edtage Aba Fovel o o
oadpieimingd lower lgnie pndthen vamping thet todtagonpwaids.abl e
5 vol tage by outputting initially a voltage at a | evel
above a predeterm ned upper |imt and then ranping
Bhehy ohdiatE aclOYmMa k6l $1ai 32 1 THE Boreddblihg (FRAdkaE, dbthpNGhg the
2004/084581 PCT/ 003/000189 11 7. The met hod
8lep 6F tAMIYNE theoipllags intstrp-ise dedements Padlepscmedsipr i si ng
the step of varying the controll able voltage by
outputting initially a voltage at a | evel below a
Pr Ete hetiodadotdingeto tiamh 8, abshptikiap thesip v rimpingaht a9Rage
upwards. 5 8. The nethod according to claimone of the
10 Bgééé AfEM$ s, conprising the step of ranping the
voltage in step-wi se increnents or decrenents. 9. The
nmet hod according to claim@8, conprising the step of
d@nphenmethiod acodrdageto & efsthagreceding damsecdmprisidd sucthssive

met hod according to,one of the preceding clains, i
i P wifigR e dotnog Mo, a0 et BERmagte Splierras he hearing
BRiattB, dhdwribl8 BFoFrdthMeha! @ 16qhe RERIngaid.he hearing
aid battery, and " witing progranm ng data to the

15 hearing aid. 15 SUBSTI TUTE SHEET (RULE 26)
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