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aids. Mre specifically, it 5 relates to the
progranmm ng of hearing aids having neans for :
Nlﬁ‘iﬁ@ﬁ“cﬁrag}z@qg’)&mg 0 98f @Qufbefé*rcg- PEOPHVIMING
programmuabl e hearing aids utilTize non-volatile
DER¥IGE i es such as an EEPROM (el ectrically erasabl e
programmabl e read only nenory) to store 10 paraneter
data determ ning the function of the hearing aid. In
THE® ivehiRL felés & HGIRITRRINENS @8 heitthgdhids  MbRESTREEREIAIY
vol tage for progranm ng the hearing aid may supersede
relatps tQ Brerpapsarneing of hearipgpidehaviegmems faeeommgnigatpn with a
%ﬁﬁﬁﬁ ically 1.3 V- 1.35 V. Sone programuabl e
mﬁ arln%Fd&Xs'are powered by the programm ng device
during progranmm ng, while others draw power fromthe

internal battery. .In 15 the |atter se, the condition
Kby pRSRsaRoaS Hearing, i, tiog, FohSotafifs Tappatiy e &' &
ERFRONVA (Eedtgcaly etasildg apbgt@nrdtte | 18¥E Hnl P merhb6y) t & Biore

"programm ng' relates _to the process of  readin

PargpcieT,datt Sleteratney theg fnetion, of (he dsrines aid it 9991113%‘3’?% of
praﬁﬁihhﬁgleﬁi'egrhgg AW, enecelreMabd tbr %&dﬁrﬁrﬁnﬁlﬁﬁh? Rgaring aid

progranmm ng device for verificatio and wit

mashsingtseds et volioge tachatailekletfoom ke hessing ragd hiteery.otypichld

. st : '
LBV PR35 o AR g SR Bo e b8 G npfme
deThe Slﬁriﬁ% ptogregeminigf Whﬂql_oﬁhﬁ demry polver igemr the tntaxnal bastery. In .
t o, operate. e hearing aid nmay conprise a.
) S oo G CopRsi 2, i BERTnG SrET BPads e
prégbiy@hge, and the settings 25 witten to the hearing

ald may conprise changes to the signal processing
software itself. The programming is an interactive

i Lvi hear | i r
WRAIEERD b MO INERfor WO tddnl SFbAfnBhe’ MRS, o7 Rocess of
reaﬁﬁmg Mbmga_tign %g_algdiagl;lhm gdjdsiwble eettings_nmem&héaﬂti]ng tidefrom tge‘
earl al Ile the user Is wear 1,.n t he earl al d,
hegiing, pichip thePrograruming dPWﬁ%J?fat’%ﬂfiFaE%}gaeﬂn:aeW%“% ﬁE g In

thése dabEbARRA6 ROhedtifly 9RL For MBS pirpeR ifthesahs thR0adji@ments of
progranm ng. |In a progranmmabl € hearing aid, different
the heatingtaid tjspitthe @edickaniupey afike beaging aid. These settings define

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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processing in the hearing aid can be preprogranred
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retrieval . The data are usyally transferred to the
hearing aid as binary data via a serial _

fo AIETHAMHEAL, 1HAald B8 ety B SicRoRPhe bl W Bluly ddfa
vig hesetiali coninupjcabiensi Bk, rmd ans s@rasleini 2egoroyolstiie tradmonysin the

bet we | eyel s | ear | .
negiiy Rl ThelPods? ol RESay. Al ote had 8 B strlps gt svighines
bedﬁeelnctev,o Yodiagd RECRNGE, ard @y OditihgBilatid € Badonffayator in a

vol t age, respectively. Furthernore, the hearing aid

ProgRymBRng deyis) £or drstancanzgap velthand the baty dpltages respepiively.
FuRREA0RE, Sthe 8king gla' Iﬁaye bs cgﬁbg]@wﬁansﬁﬁ&ag [fid %@ﬂ R & otffiﬁe

state, type or ent | earing-ard
parmtwda@ﬁ regisionsy cuiexthareiatal@gm:rgr Wenstate tyenaot mlentntgaﬁuthe

the hear al d processor may utilize a
he%ﬁ%%? &dﬁ‘é he ProgL "l"(')"'ﬁgh CUKRT (Universal Asynchronous

Recei ver Tr ansm tter), capabl e of sending or

wo@@%&@le hearing aid processor SUBSTI TUTE SHEET

reﬁelwn |taI g‘ﬁlah erlal fashion via one or

e t&asle ?Fé’éve t ‘“c?fnng AFICREPORITRAN Wiize; &

buiefetedi @ﬁuﬁaiubﬁalpgmrxe @Uﬂh%ﬂsagA&ﬁﬁhfbh&fseﬁéc&%r mﬁsmeg
progranmm ng devi ce comunicating wth the hearing al

capaple plsgading onregeivinesligital Wetaiin ¢ serad rfge}umlr\aamam of mowr ¢t
hn%ég.\tl ﬁ{eyci%isé &ﬁz{ he%ﬁﬁg laicﬁ:‘]lat & t}ﬁrxﬁ&éaﬁg @B@Vgreafdlﬁr}lﬁg ﬂbee 5}:&9 of -
ard W th power. r e purpose progra

eart ng
theipsgravhming ﬂémebammmumch‘sng' withi thedasing edd fﬂhemdahﬁg aid.

ooGER Ak o A AR TR Bl TS
aid With oL ok thet fi@pddBlof ProgrammERRAAASEAL Wi the- bﬁﬁé}%s

constraints in'the hearl ng aid, the programm ng device
dlszemw&?dafrvrarﬁhame@nmlw@g@cmr@mngopmms; foroovwanipicy

t I
hefiingd S 13 ity Yho bitalthe (IR0 RISOIATTR PR prery-
compagmamtmua go dpace cmnstemts tirg thecheasing) ejﬂp theqfrogratining device
bits,, denot ed datate ram .to the hearl
haaeriaBle RUGGH S0 For A aAl RRHOE o6 o HRE Akt therigpS,
duﬁagbrdgfangfﬁﬁ hearing aid. The hearing aid responds with
a sequence of data bits reflecting the contents of the

hearing aid nenory. These data are received by the
PrO5ABLARTL Whe AN E G ushl Pk R YwitH $h8 Bogramming device sending

a sequence of control bits, also denoted a data telegram, to the hearing 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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then on, limt witing of any subsequent data to the
hearing aid to those changes required for effecting
changes in the initial settings. In sone cases, the 30
comuni cation sequence may he initiated fromthe
hearing aid, however, the basic exchange of data is

. 1Tl T - Witing into ..
PR e HR A e iscs & s Fbsing i i Bbation
The pavee imadpewail dbddito thd hearipvid hapdeheavisfidiadt! for the hefeng aid
hggégp aid has tq be sufficient for the hearjng aid
P oegaledpistore Megeesived dada idbedgiddesisiers qfihg heariggigd sately. If
the8hedr§ 1S ndl, hiteadie ot Bgseaé f%afglrogie)‘n, sfthe biEerd %EW Hearing
Is new, this does not pose a real préblenl as’ the
diéitis designdd fdrepdveaingngprnabiogeiaton eleiigy athtd euritp ceqrenos. If,

| ti j dat ite. . f, .
HStaEe £ Firaeie S batth T b heB 5 S SGamen i battery i
g th@BRiNEPBapabRy BRIHEhAtely maSbacht HPoln® St may still be

capacity of the battery may reach a point where it" may
syffigientptor Beveting evormplboppratien i ofy theoheating pid aprocesserf  but

. | ' ogessor ... but. insufficient ro .
ihASRRER of BoFlind IO BHigh U udrlihe A B during do
wititeise@iet adsathud ik £ths SRk 00 848 losk 'Elu#ln%gﬁ%fﬂlﬁﬁiggﬁ he
risk of data | oss during progranmm ng. 049 930
di scl oses a hearing aid mal function detection system

[ . [ [ A
U R0, PIUkLoR) Bileathif 10 Hibun B b bitor, W A0 oy
atlrert fuctiesy mgitaid thed hearinlgr yidoleatierys petlodiogly dariag e, If a

tﬂgl user . has %o .15 reset the hearing aid or change
gl Bmgliph & 1o BeAriog: BR GTRBIRLICO R RO PReTHhithe 1S bas to
rédel tHRMMeBHAE AR chtngelthEbARAS W REBR! ndtnaPBpiRkOwN

vol tage by using a~ conparator and a wel I'-known,
vari abl e voltage has been suggested, e.g. as known

Vi G edpflinb ol o6 valpayy Ftape 1 Sing o

- .
o?ﬂ%d?&& %Weﬂ%&%ﬁ?vér&b%lfagé ﬂhi‘ﬁéenogugges‘itgifr%% 25 Rhown

n unknown voltage to another term nal

- veithie theokigld & digital gﬂ@ngt:mnlmpmgigo,gthe digitap weldinﬁt@r operates by
R e S R

voltagd tefanbhier fereiaal 08, the NRHR compardRed ah@'thén r&hﬁgﬂg the
of estimating the batt_e{ﬁ% vol tage of a progranmmabl e
Predetsrrigned; oliage in orpiedistable way end engnifosingethe dnstans whes the

comparator output changes.

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.

Herein disclosed is a method comprising 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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fitter in a safe and easy way, preferably w thout
maki ng any additional connections to the hearing aid.
30 Herein disclosed is a nethod conprising the steps
of electrically connecting to the first ihput of the

conparator of the progranniﬁb device the term nal of

e it RS Sess P Reais 39 4B e iaigh gpemapge g el of the
dithhtieRihall S10HE bHRPA%RS CafiddAht SFobeN1tag88p 8F ddwn Wl the

hearing aid to the second input of the conparator
PIRPATYPT Agtpuhterminaklevel changes, and platermining el batteryt heltage as

iyng the probe voltage u r do unti |
R BRHecBle VR flcd Bl otk B s Htst R o
determining the battery voltage as the probe voltage
at whjch the conparator output change was detected. 5
By apphing agvoltage|didgentyfrrme eghthighasnthan §e heegngmid battery

h ' Al Y, t t S n

e COTMERE0 B RERIEL Yor R BRalioy "B “REE"Or e
comumicaiahi e dppess ap pdogisal dsw deveb @ thel programhengleice. The

t he prograpm ng devi ge. The = copparator Qui put .
SBHIET CBPEhg lg"’\lia%i“@n_ﬁﬁeﬁaieh‘é( Shshe aaplURd Valiagei is ramped
AAPREHdS QPN VRIS HIAL bdvel bf %lﬁéﬁ&/%r E:o?ntﬁ%ér?{% g)tr&fent on the

whi chever voltage 1s present on the I on

-¢qmraunieatipn linge elmtthe byttarp voligee or a avoltetd deyevedetheérefrdm. The

therefrom .The appli voltage is.then conpared to a
SRBREL PR il 5P RBpieT ta g GGt o TPt BES P e pdable
r eglkeys thn@hg ofeh Bédringhidi fhd ABECifof ?5%&?’&92 sufficiency or
regarding sufficiency or insufficiency of the battery
pyiifigigacy ef the kattery veltage iatsken.dance with a first aspect
of the present invention, there is provided a nethod

of programmi ng a hearing aid by a progranm ng devi ce,
Inaiddoftantd Rgthak dirsh aypedigof theapiegént iakehtinl ithe is provided a
conngc%%?n for connecting the battery to the o
BeBed ShRToRgr R & hearinegad by pregramyningdeyicensaid hgaring aid

iall t C ' . CO I
WRHER Poly' B UL SRl BF (IR IRE B po the
mogamming rigvize Seid peograpuiing deviten Akvingnnesiabld teltdghSource
| i.;ne .connection an gggoutput term nal, conprising

4N PRI LOBPARUNE Stpt Aergng] gorneptedotorthe voltage source
RI0YTREBAdhput terminal connected to the line connection and an output

terminal, comprising the steps of connecting the hearing aid to the programming
device, controlling the voltage source to output to the first input terminal of the
input comparator a voltage that varies according to a predetermined pattern and
determining the voltage of the hearing aid battery by detecting a change in the
output of the input comparator and establishing the corresponding value of the

voltage source output voltage.

Example embodiments will now be described in greater detail with reference to the

drawings, where:
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device, controlling the voltage source to output to
the first input termnal of the input conparator a
vol tage that varies according to a predetermn ned
pattern and 25 deternining jhe voltage of the hearing
aid battery by detecting a ¢hange in the output of
the i nput conparator and establishing the
corresponding value of the voltage source output
Mgl 1 802 scHeriR o &AL AT S h¥irlny 7O WRRCHASE W BEgratining
(%%ggter detail with reference to the 30 draw ngs,
e: 4a Fig. 1 is a schematic bl ock diagram of a
heari ng aid connected to a progranm ng device, 5 Fig.
2 is aflowhart of an algorithmable to performthe
fag epsis of flbvehdreoied aleaBmdaie thQpdidtemi héestégsOsk thaNflethod
Fig..3 is a graph show ng the evolution of a ranped
E@@Fﬁﬂéém%@W@Hg@rﬁﬁia preferred enbodi ment of the
invention. 10 Fig. 1 shows a progranmabl e hearing aid
1 connected to a progranm ng device 2 via a
Kigrinsrai graph sm)Wihgl theZvalution of h eatnped fefidertte vAlthgeini ageferred
ai.d batter suPplles the circuitry of the hearing
eihpdiment 9 Q%Wﬂﬁcﬁ-connunlcatlon out put buffer 8, a
conmuni cation i nput buffer 9, one or nore m crophones
(not shown), an output 15 transducer (not shown) and a
hgal shoyvsad gr oomsblehediing didd tmmnectn@ t@ i prdgrbmeryg dé_wce 2

&M)2004/08 IPC@/ 003/0 s. als connfﬁ i
£ CRETGEENE™ 4R ”a%fér“il égl?ﬁ%‘t}ﬁgé It pARTY 1 haupplies
thié airélify IQ)liﬂthe hét&rfgea‘idl Sl @6m§nsﬂé‘% RERHASHAL AN PR 8, a
conpri ses an inde endent voltage source 5 a contro

Osnmmlcailzn igput; % @nrp@r MG mlcrcmhpnesg(ms showi)n patoutput

ERE (g o i ine i PRSP 17 Tho RGPt

is generally included in the progranmm ng devi ce for
providing a capability of
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earing aid battery is shut off fromthe
aid 10 when the hearing aig is connected to the
programmi ng device. Wiile powering an intrinsically
n
D B e X il L Sl R IR iR el
up ¥egigtor 7ve et hod. The i ndependent voltage source 5 is
connected to the reference input of the input
conparator 6 and to a power supply termnal M. 15

THprogtinpting deiucé Reconipides & depeident vditap® sQRENSC Bshticd
the data. in l[ine of the control unit 12, and a

unit 4t ARolPp POIIHP?’FétOBfﬁ { BRHNE oRft AW | inpi; fletgeson, sand o pth gy
cdnﬂnaﬂi& 14, B g & a fife P PHle ﬁggﬁﬁ?@l{t Ofaribfle vltage source is

control | ed swtch 15 is provi or sw tching
gemerall eincluded pni fﬂiarlgtognamun@ rdevisgefor pleaxdmgodeca@abihty of

BRI g PGng e Aol olBund i bR okt

ofimih hdﬁmgl aidsawhére ghet herafmg hml mﬂn&l‘s aharrofbframmckhé hearfng aid
n Ieds tch 15. ramm n seria

Wi e Pearie f it SpPor tofne Bros s abvsg, Wpila ppKgring an

mﬁﬁﬁi&@ﬂﬁ?@\ﬁrer@@ hedifhgtNe tl&‘@i?dﬂaﬁie.l \Qﬂtagé!\&dlﬁ& idon fa%t ﬁ\tlﬁable to

input of the hearing aid 1. 25 The hearing
bea@% EPrise drspnding todly myvensivevppthods \Rihp dnglsgensignt %nif@gcf sovicenS
I
s §icgled o Bgefndle el e AROCERAlbchif § A BLAPRATY)
temtaindlcly. 2 is transmitted to the hearing aid 1 via the
conmuni cation line 3 during progranmm ng, and the
vol t age between the 30 communication line 3 and the

Tigr outpet. off he idpR Podparatdres v@béﬁa&ea/k@@tth@&atﬁ R SRE | JF%he
aid battery 11 when the programm 8 devi ce i s not
¢

confrah Ut 18; 4. = SuRSIPIEfiE® SPeeToqal EnagR ineonnested to the
é‘QQﬁ'/t Eﬁ ?9 34 Q0Q18Ra sgutgl? §5 }:sgdrbﬁggd fif %ﬁ&lég
e the re

nerates on erence 1 nput
bebwrepdwatpoimagy funetionmbdexgeal/hodd land pﬂ)gtmnmng atddage Vbat
is nmeasured in the follow ng way: To 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
commmunication 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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on the 51line 3, equal to ghe battery voltage Vbat, at
this stage is significantly |ower than the reference

TH@%I?A%@ sé{gce 5 ?ﬁne?éﬂésmﬂ thé Féf@xlen&f 1tnh of Qﬁmgﬁtaz{?g{p\z}g]tc%r% e

oglca contro uni t en ranp age
voJagel d«&m\ﬂanpd@ttemvolem Par aatrmatsuteﬂ in Itke ifolfwting way: To the

R e gt oG i § & iRt S giebreancy

htgba‘.rrthmthta akpectddotttigd étahe b&tlflﬁ‘ﬁ () Iég f’ggﬁe@ nﬁ e ¥btutg% o the
e battery hi s

to 10 volt age Vbat of t
I@%seégalttﬂ &he RfepaTolggs Nue abfhit Hase piavificanthp kaveer shanghe
|
referfdBaRUS %et V{, ﬁléé gg%nt ; o+]| dfithé 3&_{%{)&?%9 Esis QH% i IL(§W The

det ect ed uni t e Cco cation
coptrel peit Ehfmmamps theconlidge Nhelowmmeclst whilk tlee odtpuit dfethe input

f |t
oot 0 1 poRhateh Mo ol fordf et Bh e el ¥o gontinges
urﬁrb litpiarequial ttey cr dearsgentaie ltﬁibrshttn‘; ! wlthgs on ﬂﬂm{eh 3 eqidgo

eari ranm n SSIon e
V‘%g"r T Phas barad £t PIREL ey Shed Tarseal cugpvt 10 She dnput
atéhé 1o @Hzﬂigé Qb aLlBglbal]ﬁI(ﬂ‘Illéve'l Nib 2h&heR i RSRASE SP%e

the gerator of the communi cation devicCe 2 regar
confpkurib ki f therromuminiqstion dayine Agvhismyechrs ttheewrmemalue of

t Pofiae ep gt o bk o s ROARRRS 02| ST actory

- result. A progranntng sequence nay be structured in
h|s t r|n is connected to
T SogtE, Vel o el Vo o StmGReR 1,4 Famg dorinss Sl o
polving thd fa€ing SRRl e ﬂr@@dﬁnﬁng Sessidh e theavoct@g@levet of the .
telegrantls sent frontthe progra device 2 to 25

hepripg Aid-hattary 4 ig tqo loys dhaneanttioh ynisitd vmﬂ rieitiple rosessaget thithe
opRiatb i Y AR o 5 B rosb R LonAtlp, 18 progromming

masnbl pravénted witithe batterytidaas bgerattinged andohe hemingandibattery
tional ng device verifies the
”?fgsg%‘g?ﬁaf‘t‘éﬁth&ﬁ&lsﬁ% ct’ig’éer“ll g aid 1 and is now ready for

progranmm ng. 30 Now, the progranm ng device 2 tests
the battery voltage |evel of the hearing aid 1 as

A QIOSTHPREE SSAUREC MAK bR sttnatutsdiin gy way: Birsts the hersimgiaidy 1 is
coﬁh&teh 18akc g&?%%ﬁg&lg QeliESh us %da §u§t§?lg %tdlglg thwi‘g %G9 mofe

deened acc the progr
Sepﬂr@teé@sls Agd- |Thenmdathfeahg@n & &ttnﬂ.fromyhéoﬁogtahﬁmagi dbyicd B ea
th% g& elugglr MR he%.rmg al% itregp[:)gcrlg toSt BsS -‘tl)-gr E&L:Jttll-r%utnggrE)theg ata

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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aid 1 responds with an acknow edg
tel egram The voltage |evel, test may be carried out
at any time as long as the hearing aid 1 is connected

O A 2 AN on o AR IRVl RE UG 1

Iﬁlsppnfds grithzan dckumstledgeatnta tale g, G&lbumha@f level st inapbe camed

ne exegut ed ntrol unit 12 of the, ,
ol BT e T e 38 et i f botnetlo (i pbopraipine device
z,!arcﬂhmmﬁoaid_ wed wdetdaemagfﬁaﬁeﬁa%%ﬂggmao the
i nvention. The routine begins in step 101 by
al locating nenory etc. to performthe nmeasurenent, and

TR A6 it D SR IR et PR T e

casitiet tunitc b2 of othé i pomatrii@tionfdetvive Paint figull Aendéara pgicucal

n evi c iguration.,|ln ste
i GRATER R o B0 ne R Meriif tioRo e rybigp pegias in
step: mnby wllpradiag Mieniiry tleeto géifcﬁﬁdthefméabﬁeﬁe;mmm bR to
I f no héarln aid is detected, the routine

s P Siere 15 St rerdibepeBiohmitharostinesh Theser phosdmand b

the)i &R Rlaf 1R 1riBRP S8&% Ut iiRh & ﬁ%aR]érﬁguﬁlﬁf ﬂeaﬂﬂésatdf&mmum ation
connected properly to perfor neasur enent an

deyipssenfigietionar ogr anmi ng, whereafter the.routine is
termnated. If a hearing aid is detected, the routine
continues in step 105 by applying a high out put

Inwstsipt HiGea 181 istpedfhemedtth aarify S licadag aidis acd dent at the

e R e SCH AR IAR0S FOS SRR U3 roufhecpropeds
totsh“@ Rﬁfﬁéiﬁlpﬁlﬁg foaké ﬂﬁmt ﬁlﬁgraﬂpﬂotcﬁﬂﬁaﬂ £ }h%lssagé thtah§ hearhng aid

comuni cation |ine appear as Ogl cal

mpphe cuwapet anreperb tp hn@"formndbfr measmaﬂmem raudnsulaanm

H%\é}é’?ﬂ %hﬂheg&g%{]?l%g uni % Hﬁ] e vgl{' eta%‘a%g% ggteléte(%{ythe'

rouigmes¢cidineds inctepSlU5ehyeuppifing a higteolnpiit wltige Vi, geerwhana.

prkbforPiel b S8 e DV Erecon cbe oreseRty b the gt

| oa@afaufﬂ € irCthe Gdininiuhicfion H@mc@@aﬁvhﬁﬁ 13} the éffbc%ieﬁlaﬂn% thé&

is perfornmed to verify that a LOVI evel
vqltﬁg‘e leyelyefcthe d:@pm{mcatlon line 3 appear as a logical LOW to the input

comparator 6, 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 Vigr. If the communication line 3 is not logically LOW, the routine

continues tQ step 115, where an error is indicated to the main program. Otherwise,
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30 as a logically HHGH | evel under these circunstances

Woﬁliogll(i}hgﬁes an error because the battery voltage Vbat
S
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céited to be above the maxi num al | owabl & If?é)p§/000189
voltage wupper Iimt Vm. Jf the comunication line'3
is not logically LON the Toutine continues to step

. r LSy ndi .ed. t e N _program
toe ool WP 18 ke lrple o SRR EL N 808 75 868
stRETODKAGOAIANd i8entei@dt he | ogi cal [ evel fromthe
conparator 6 is logically LON and a | oop conprising
steps 107, 113, and 114 is entered. In step 107, a
Ints@pt 1075 a Rk {sicMREmbOtoPAmiRLEifithe bltBut iR nplf cdrfifarator 6
i nput conparator 6 5 has changed to a |ogical H GH
hapchanged to 3 logiral HREH: Hdthis is net the gasenie coiine sontinues testep
1 : [ Vi i '

113, e U i OB Ve ds ERbARP o e Gy SERRBDE Lt 05e,
invtbistamse, |zkra holts. Whthisagatdge Jeltel has bemereacted ciigebunat shiititin
a shift in logical |eyel taking place, .an error has
Tofig i<l e i3, &5, 55t P oGe e Dt GSE ntpes fpsiop
11i5rg it e aierddd dhdition i ihalowedtipokdisle |v@]b%tlem £8{ MtDeen

vol tage | evel has not been 10 reached, the routine

rephfd tHeEting ceRtEey tusteRvh i, avhere thpioltaggeVyis Eppd Apter
ddwil trie 'éteP giﬁgﬂalf ﬁhpgllgﬁgmir%pd&bﬁﬁ tthtﬁ gse&m&&nélﬁ@ﬁ@?& oy

t he spec nttfatron o gener at or
gegenator shat gendratey tietvolfagea/No. Inrn prefsrred embediment dbis igendrator

s SARBrRERERE rapia kel BRED oy P B e Puak. Tapy, e

- ramP vohigee Sdpegizesdozesils &sfhe Raslution bhe hagielilat DPA cofivere

rticular DLA converter 15 used, or_a nultiple of
uspghiok & PR P Bis respietiona god may adduieantlyy be pdjusied fosodfet.
for offset. After a ranp step of the voltage VO, the
routine returns to step 107 to test the output of the
Afteruremp stepat sheovoliBgayaithe roufing tetwnitwsstaphkdiige test the autput

o 50 Bl A s AR ASG B O 5 e o

.the leci2fientobf dgevdiltage sV ¢ ol aneitle toantifes (16 estkgt 20311 whde the

ower, voltage |imt VLL abhove which the hearing aid
Vqlm‘v‘_ Yatsctoptired toahs BE Sremunget logies Hpage ot Ve byt dyeh
the/hedrimpigd VY sfOR ﬁﬁ%@ﬂbﬁ]% PRG:dunfEd. Mk 'voft%% VOt
continues to step 109, where a battery lo
the pepdetermpined dimit NpeL,i the geutinecrontnyasdp stepel @ athercha ‘battery

lof? SEHERoR 1B IEIPNTD B b BEHABE b Nyl s
insufficient power for the programming device 2 to be able to perform a reliable
programming of the hearing aid, and the routine is terminated in step 111. I,
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.
¥ a sufficiently powerful voltage source is available, another embodiment of the

method of measuring the veltage 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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25 progranm ng of the hearing aid, and the routine is
L aated in step 111, If, however, the
woilogz{/%%k\?e the limt VLL when tested in Step\ﬁ%lg?xgzﬁo%nmsg
"battery OK indicator rgutine is called in step 110
to indicate that a programming of the hearing aid may

cmgf‘aéé@{f?izﬂ VEIXRE WF Bt healifl %/giaﬁ)oa\"stv% :-iqu%s faneR upWaRisGfhuil the

12. The voltage  ects 'the vol tage of
levelef thempphepmepagatont changes fom 4 logical HIGH ite atogica) dhEWag|
vV r is available net h I_men e
A P TSR
Howaevar thisngodeooftdperation esjuires theviyailabilitg ofi s il ebe heghtiveelitage

t he ltage V. starts at, a predetern ped negative )
5 Vol APl e enas R R oY AR OO SHSPPe SUBELEhS
nedabvé W1%20 2nB0 b ot Be HRbRRIESaddard s Vol tage of the

earing aid battfery and is ranped upwards until the
| evel of the input conparator 6 changes froma | ogical

I B T i, 37 P Ch o B e PP BRIV RS AR Y Pl

(notioneale) is shbws. Faxdestafts ppertatthotime éqihie peint tAh &/, is constant,

availability of a.low negative volta 5 Vo .ta.be_abl e

10 ) bl e elhetionins SpAGRR v gttt Aieck stk Agm
poifi BARING Gnwaddgl, thé ivélta(%ﬂ agahnys d¥OhWALS atl DRLR] ARy Raﬁxgidg%f
present in standard units. In the graph in figﬁ. , an
thee¥plipgs stops When the ayinup 6f thegnpuigemparaor G changes v fpm a
logidaBOW R 1oki@19GR1Ee) | S shown. For instants prior to
the tinme inthe point AL V. is constant, 10 e.g. to

- permt the programmi ng device-to wait for the voltage

tabil iz From point A and.onwar d t voltage V.

15 1f el et P BOPF pafh B SuSR Pngeryo ke u.
as stokindg €igs3.cpsermn @avd bzuatd pyithe GbItdREV | i8 RbbvCBE BB hOn

6 c{;an es state froma logical LONto a |ogical H GH
accegfable batieryivAHagSTloYH dangs) SR Sropsoanditionds lioptedghy the.
prog’(:ﬁ{rﬁiné Bvi¥O T 38 8heVother BinBORY %ﬁﬂeédb; 1 ft t8e va fibuks

[
, an error have occurred as t age is agove
to tha @oink i, mhete the veltrgalV s hatween yhevaripealymit] Buedndr the frayer

. " "o iti i i ndi b he, .
20 ke VSR i il 18 Redcbab RSB H Aol yoltage povel,
andd “HafteryVOKT-agelition & anditaeEby the @rédi@npdigndevice. Whesvesvif)e

voltage V, is between the upper lint VTIL and the
the, ramg;% of the voltage \%scontinues top e point D, where the voltage V, is

below Vi, the voltage V, is below the acceptable range of the battery voltage
level, and a “battery low”-condition is indicated by the programming device.

25
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.

30
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20 limt VLL, the voltage V. is within the acceptable

f the battery voltage level; and a "batter
wo iz
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dition is indicated by the programﬁpﬁﬂ‘"ﬁ%’\??%%'?wg
If, however, the ranping 1§f the vol tage Vo conti nues
to the point D, where the voltage V. is below VLL,
C%R goltage V. is below the acceptable range of the
attery voltage level, and a "battery |ow'-condition
is indicated by the programm ng device. 25 In the

ef erred enbodi pent, the ranping of the voltage )
1 mﬂﬁ@d&? PHSABRIMER haaging 2l by 2 Prgfﬁwwnga%wcw%d hearing
i OORIzAR HRrEINSR1 8T lidd BoltRakdr Sordbchnbattdcetng battekf A the

approXimately 1.1 to 1.35 volts. This, "Incidentally,
PREFIINERE deem daidopiograznming aloviee \navinga gevarihlgevalfaga source

e e S o AR (e e S
anll. 2 Asecaidhmpuo termied ranmedgl & ealindGoahettiby @d an output
e, PR i ah oS Rgt i i B
ddvite, contRIIAG BREVoREed®0éeto St 1B RIHARTIRAA tSlMhADE the

_having a variable voltage source and an input
inpyrRomnatdnr aveltags thit variep gpeardipg terarpredeienmieed patern and
. Lir . | .
ORIt WROTABRE of the A0MR S8 HARY M HbteliElaTh Bt in the
output mirthe inmib mpmipsiaty andesstabligting thec commponding tvhlee of the
earing aid uio he programm ng device, controlling

VARES P Ly “to output to the first input

term nal of the 10 input conparator a.voltage that

varies according to a predeterm ned pattern and .
2. dBteempthad of programenng gdeang pid acsendinggtoaslaing dy cemprisiye

ecti] 0t i 1
TG i Hieen OO et by St Bery W Pt from
. progremmiing tdeyiee stouthee heariguids @hd algsing] Sor? theT hexeptiet fofda-

f. pro 1 Ng_a.heari .al d.according to. claiml,
Veg‘gﬁ%fqnga%‘gﬁeﬁ‘%i"e%?ﬁﬂ e}{;%’ém%?lé%ence of a hearing aid by
sending a query data telegramfromthe:.. progranm ng

device to the hearing aid and testing for the .
3. Heepetheth obpregramming a hearing aid according to claim I, comprising

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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verification data telegramfromthe hearing aid. 20 3.
T hod of programm ng a hearing aid according to
wo%d@?%?%ﬂ conprising detecting the presenc 03/000189
hearing aid by detecting chhange in voltage of the
second i nput term nal of tHhe input conparator upon the
hearing aid being connected to the progranm ng
device. 25 4. The nethod according to one of the
7pTiecedthod actaidig, toamemofité Peecedifg Slaaps, ompieingChé Rép of
whet her the balttar%/ voltage . i s, bel ow a gredeterm ned .
vy CQRoLRbIe jvRltqze bycoutR g ity ralBee Ay level ke a
RfletéEnd] RGRHIMG Al Heifam | 13ge bNGardd P Of
pdet ecti ng whet her the bat eg?{dv‘?ll{d gg IS %bove a
5 predeternined voltage lower limt. 30 6. The nethod
i f ithe br i ng. ch.al . Conprisin
STPEPRRURE 0oE 8 clbiCoRt SEHS ibkeknBl hms ARt me
stepuofpratnipingghe woltagalin stepwiselih@gmemt opfddceangdntabove a
predeterm ned upper limt and then ranping the voltage
© downwar ds. SUBSTI TUTE SHEET (RULE 26) WD 2004/ 084581
9.P(he 1KR08 36EH8H8 Yo clalm B, cohPribRk ﬁﬁ@s@jﬁ ePLahREs 1R PBige
of the preceding clains, conprising the step of
10 u%’/’%&%/PE@C?W@“%nt roll abl e vol tage by outputting
initially a voltage at a | evel below a predeterm ned
lower limt and then ranping the voltage upwards. 5 8.
10r e rmethed acoootingl tngnet of thegirenedimg obdimb heonprisiraeslicogsive
' . [esing the. step. of r.anmpi t.he valtage .in
st A gt . P e SeBine i determinB he yoliaie o Keshearing
aid bateergliang wiritingl pRogruBmingodued foshdBedring afil ep of ranpi ng
the voltage 10 using a D/A converter. 10. The net hod
according to one of the preceding clains, conprising
successive steps of reading data fromthe hearing
aid, determning the voltage of the hearing aid

battery, and witing programrng data to the hearing
ai d. 15 SUBSTI TUTE SHEET ( RULE 26)
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