A nmethod for the use in a battery alarmof a hearing
aid, acircuit for nonitoring an electric cell, and a
wheariomm2@i d with such circuit. The present i nPETYDKRW5/000660
relates to a nmethod for the use in a battery al arm of
a hearing aid, cir cuitry forminplenenting the nethod
and a hearing aid with such circuitry. Mdern digital
heari ng aids place rather critical demands on their
supply voltage because under a certain voltage they do
not operate, thus giving rise to distortion of the
reproduced signal . It is comonly, known.to prqvide the.
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It is commonly known to provide the electric
power supply for a hearing aid by means of a single
15 electric ‘cell. The electric céll; which-normaily has
to fit within the limited space of the hearing aid
housing, is usually a primary cell such as a zinc-air
cell. The primary cell has to be replaced when it is
worn out and can no longer provide sufficient voltage
20 for the electronics of the hearing aid.
For the user it is of general interest to have
a warning about the worn-out cell in good time before
the hearing aid stops working, in order to replace
the cell at a convenient time, e.g. before leaving
25 home for work, the theatre, or other excursions,
where it might be inconvenient to bring and replace
the cell.
The output voltage from a primary cell, such as
a zinc-air cell normally varies over time, in depend-
30 ence of a number of factors, such as the construction
of the cell and the load applied. Generally, however,

after an initial rapid drop the output voltage re-



an extended period until, at the end of the lifetine
of the cell, it decreases rapidly. The discharge
w@baracioes i stics for identical cells, i.e. saneCt/PE05/000660

make and construction, are only subject to mnor dif
ferences, whereas the sane cell type, e.g. zinc-air,
fromdifferent manufacturers wll differ also in con
struction and have | arger differences between their

di scharge characteristics. This makes the prediction

of time until the cell is worfi out harder. It is
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"It has, hoWever, ‘been found that setting off an
alarm simply based on a voltage threshold involves a
number of problems. ]

A first problem is that if, for some reason, a

20 temporary drop in the cell voltage suddenly occurs,
it may lead to the alarm being set off at a very
early stage, giving the user a false impression of
the remaining time until the hearing aid will actu-
ally stop functioning properly.

25 One such temporary drop in the cell voltage
could be caused by the hearing aid temporarily draw-
ing a large current from the cell, e.g. during repro-
duction of a loud sound. Thus, even if, at normal
load conditions, the remaining lifetime of the cell

30 expected from a given discharge characteristic is
sufficiently long not to justify the replacement of
the battery at this time, the alarm will be set off.

In the following description such a temporary drop in



value, e.g. due to a tenporarily increased current

being drawn fromthe cell, will be referred to as a
whemmo4200at . A second problemis that the br ORCF/DER®S/000660

will normally happen nore and nore frequently as the

cell wears out and the cell voltage as a whole

decreases. The increased frequency, with which the

alarmwi ||l consequently be set off, could easily

beconme a nuisance for the user. It is the object of

the present invention to overéone these and ot her
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caused by tenperature changes of the cell. Hence, if

t he user According to a first aspect of the invention
these problems are overcome by a method for the use

15 in a battery alarm of a hearing aid, said method com- -
'pr'ising; the steps of.counting the number of times the
supply voltage falls below a predetermined value
within a first predetermined time period, and setting
a first alarm flag if said number of times reaches a

20 first predetermined value within said predetermined
time period.

In this manner a temporary drop in the cell
voltage can be detected, and taken into account for
the evaluation of whether an alarm should be set off

25 or not. Thus, because each detection is not by itself
the criterion on which the alarm is set off, unneces-
sary setting off of the alarm due to an uncritical
temporary drop in the cell voltage can be prevented.

In particular uncritical temporary drop below

30 the predetermined voltage threshold will not give off
an alarm. Such an uncritical drop could be caused by
temperature changes of the cell. Hence, if the user

goes from room temperature inside to cold tempera-



goes fromroomtenperature inside to cold tenperatures
outdoors the cell in the hearing aid will cool off,
wapah7ok®2cel | voltage drop. If, however, the UBET/DKadS8H00660

a short trip outdoors, e.g. fetching firewod on a

cold winter day, but otherw se stays indoors, the

tenporary voltage drop of the cell will be un critica
According to a second aspect of the invention the

above problens are solved by a circuit for noni toring

the supply voltage of a heariﬁb aid, said circuit
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within said detecting interval, and means for setting
15 an alarm flag if said number of times reaches a pre-
deterﬁined'value within said first detection int¢f¥
val. '

According to a third aspect of the invention

the above problems are solved by a hearing aid incor-
20 porating such circuitry.

According to a fourth aspect of the invention
there is provided a method for setting off an alarm,
in particular in é hearing aid, said method compris-
ing the steps of: al) checking the state of a first

25 alarm flag, bl) giving off an alarm if said first
alarm flag is set, c¢l) suspending the possibility of
giving off an alarm for a predetermined first time
period, d) returning to step al).

Thus the alarm may be set off based on the

30 flags set according to the other aspects of the in-
vention and subsequently the setting off may be sus-
pended for a given time period in order not to dis-

turb the wearer unnecessarily.



pended for a given tine period in order not to dis

turb the wearer unnecessarily.According to a fifth
wa@s@ent2ooé the invention there is provided a hepar/bEgo05/000660

aid conprising, a first timer timng a first detecting

interval, a detector for detecting drops bel ow a

predeterm ned threshold value in a supply voltage for

said hearing aid, a first counter for counting the

nunber of detections within said detecting interval,

and neans for setting an alarmflag if said nunber of
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15 period,,said,number of times réaches a second prede- -
termined value higher than said first predetermined
value. Having two levels of alarm flags set at dif-
ferent conditions, allows a better evaluation of
whether an alarm should be set off or not.

20 According to a further preferred“embodiment ac-
cording to the invention, the number of times the
supply voltage falls below a predetermined value
within a second predetermined time period, following
after said first predetermined time ©period, is

25 counted, and a third alarm flag is set if within said
predetermined second time period, said number of
times reaches said first predetermined value. Thus if
the first alarm condition persists, a further alarm
flag may be set and taken into account for the deci-

30 sion of whether an alarm should be set off or not.

According to a preferred embodiment of the
method, the second alarm flag is set 1if within said

first predetermined time period, said number of times



According to a preferred enbodi nent of the nethod, the
second alarmflag is set if within said first

we@emdeiszmedai ned tinme period, said nunber of ti nBSI/BHEIVEH00660
a second predeterm ned val ue higher than said first
predeterm ned value, or if within a second tinme period
followng after said first predeterm ned tine period,
the nunber of times the supply voltage falls below a
predeterm ned threshold val ue reaches said first
predeterm ned val ue. This ef f elti vel y conbi nes both of

the _second and third alarmflag int y 0i.VL0g -
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'15 which alarms should be given off. Thus, if the wuser
feels that for hié needs the first alafrh is dispensa—
ble and would just be a disturbance, this alarm may
be suppressed.
According to a preferred embodiment of the
20 method according to the invention, an alarm is set
off if any one of said first to third alarm flags is
set. This is the simplest way of performing the
evaluation of'whether an alarm should be set off.
According to another preferred embodiment of
25 the method according to the invention, an alarm is
set off if said second alarm flag is set. This is a
slightly more complex way of performing the evalua-
tion of whether an alarm should be set off. This
evaluation, however, yields a more precise result.
30 According to yet a further preferred embodiment
of the method according to the invention, said method
further comprises the step of suspending new alarms

for a predetermined time after an alarm has been set



According to yet a further preferred enbodi nent of the
nmet hod according to the invention, said nethod further
weompoi®des the step of suspendi ng new al ar s fBCT/BK2005/000660
predetermned tine after an al arm has been setoff. By
selecting this appropriate tinme appropriatelyl ong,
unnecessary al arns di sturbing the user can be avoi ded,
even if the alarmcondition persists. Preferably,
according to a further preferred enbodi nent said
predeterm ned tine depends on ‘which one of the al arm
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: fgbgglngggsecutlve detectlng intervals, - in which ' the
first alarm flag is set. Thisna110ws'the setting of
two levels of alarm flags, a first when frequent
brown-outs are detected, and a second if the frequent
brown-outs occur for‘a prolonged period.

20 According to another preferred embodiment of
the circuit according to the invention, the circuit
further comprises means for setting off an alarm.
Having means for éetting off the alarm, allows the
selective setting off of the alarm, dependent on pre-

25 vious conditions, such as earlier brown-out periods,
or other criteria indicating that the cell is getting
worn out.

According to yet another preferred embodiment,
said circuit according to the invention further com-

30 prises means for suspending new alarms for a prede-
termined time after an alarm has been set off. This
will allow the user to be undisturbed for a prolonged

period after the alarm has been set off. This feature



said circuit according to the invention further
conpri ses neans for suspending new alarns for a prede

wo edomiondds t i ne after an al arm has been set of fPCTDKS005/000660
will allow the user to be undisturbed for a prol onged
period after the alarm has been set off. This
featurecoul d preferably be provided in connection with
the neans for setting off the alarm According to a

" preferred enbodi nent, said neghod according to the
fourth aspect of the inventioh further conprises the
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1r el esentEggfteggbggtrb%%e()fmethod according to the :|.nven—
tion achieves this by having a further step of set-
ting a second predetermined time period shorter than
said first predetermined time period, prior to step
b2).

20 According to yet another embodiment of said
method according to the fourth aspect of the inven-
tion, said method further comprises the steps of f)
checking the state of said second alarm flag again
upon expiry of the second predetermined time period,

25 and d) returning to step a0) if said second flag is
not set, or g) if said second alarm flag is set h)
incrementing a counter representing the number of
alarms given off in step b2), and i) if said counter
exceeds a predetermined number reducing said second

30 predetermined time period to a shorter duration, and
j) returning to step b2).

This allows a third alarm level with even

shorter duration to be established based on the two



alarms given off in step b2) , and i ) if said counter
exceeds a predeterm ned nunber reducing said second
w@e@detmeeri ned tinme period to a shorter duratiPOT/DERES000660

) returning to step b2) . This allows a third alarm

| evel with even shorter duration to be established

based on the twofirst and second fl ags, but wthout

having to check a third external flag. The invention

wi |l now be described in greater detail based on non-
limting exenplary enbodi ment and with reference to
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10 tihe hethew ngcazaungd td hale theurehhadpest of the in-
[ n’pl errent ed in_a digital hearing aid, but evidently it
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anal °§“fz’13$r”a' converter 2 , converting the nonen
porating the invention.
Fig. 1 is a block diagram schematically showing

15 circuitry fbr implementing the method of the inven-
tion. The circuitry includes a power source. In the
following example the power source is assumed to be a
primary cell 1, but the skilled person would under-
stand that it could just as well be a secondary cell,

20 a battery of cells 1, or in principle any kind of
power source subject to voltage drops. It is also in
the following assumed .that the method is implemented
in a digital hearing aid, but evidently it may be
used anywhere there is a need for a battery alarm.

25 The voltage of the cell is measured using an
analogue/digital converter 2, converting the momen-
tary voltage into a corresponding digital value for
the use in the digital circuitry of a hearing aid.

The value of the momentary cell voltage is fed

30 to a brownout module 3, which will be described in
further detail below. For the use in further optional
modules 5, 6, 7 the digital value corresponding to

the momentary cell voltage may be averaged in an av-



tary voltage into a corresponding digital value for
the use in the digital circuitry of a hearing aid. The

wo adoam4mbe t he nonentary cell voltage is fed toPEr/DK2005/000660
brownout nodule 3 , which will be described in further
detail below For the use in further optional nodul es
5, 6, 7 the digital value corresponding to the
nonentary cell voltage may be averaged in an averagi ng
means 4 . These further nodul 5, 6, 7 do not as
such formpart of the present “invention, and will not
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nunber of '%'i'eovvp?&ﬂ“’?o f BEAG B0 exERFASS ond:o\}%tuo’e the
hi ghembehansabdohbatsvalithire. g. p%detcbmlmml i pe-
fIa Cran Alarmis set, jf.not tE #g? .S n set
Add BFmﬁlﬁé?ﬁgdtﬁV%l9r? &raPa¥ mif éa“a interval
Orarf&eéhl \A;?@rf@éinﬁ&tei@t 30 fsddsndinher a9hr 62NELEYLYVE min-

eri ods ere the alarn1fla Yellomﬁlarn1%?s set,
E§Cé‘§&§ aTTf'r'ed%‘E e',:hgené:al e eor any time during the time

perlod the number of brownouts is found to exceed a
first value, e.g. 30, then an alarm flag YellowAlarm
is set, if not the flag is not set. If, at the end of
the time period, the number of brownouts is found to

20 exceed a second value higher than said first value,
e.g. 40, then an alarm flag OrangeAlarm is set, if
not the flag is not set. Additionally, or alterna-
tively the alarm flag OrangeAlarm may be set, if the
number of consecutive periods where the alarm flag

25 YellowAlarm was set, exceeds a predetermined value.
Also, according to another embodiment, a further
alarm flag could be set if the number of consecutive
periods where the alarm flag YellowAlarm was set, ex-
ceeds a predetermined value.

30 The alarm flags are preferably used in a state
machine 12, deciding, when and how often an alarm
should be set off. The alarm is preferably an acous-

tic alarm comprising a driver 13 and a transducer 14.



Al so, according to another enbodinent, a further alarm

flag could be set if the nunber of consecutive periods
wob@re4dobe al arm flag Yell owAl arm was set, ex PEROK2@5/000660

predeterm ned value . The alarmflags are preferably

used in a state machi ne 12, deciding, when and how

often an al arm shoul d be set off. The alarmis

preferably an acous tic alarmconprising a driver 13

and a transducer 14 .Figs. 2a,to 2c illustrate the

operation of a state machine 1 i npl enenting the
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resetting 101 of the warmup tjper to.zero. .The value
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unt Ehsktheival uef ok wegwn upllli Met ekeeédsaming aid or the

predet.erm ned val u RM.UP_TI ME in.104. Eac L
r ep8PAEF nﬁn&ﬁ?ﬁ%g 5 6a3§?”f@@(ﬁ1%vp?eaetéﬂhfﬁ%% begin-

dor atig;gn ofa_rtdlegmc”jsqe. o8 icar:0y yrhetstte; Vﬁ[éf‘rsm?qtpé‘laxﬁ&chﬂﬁeaIlSOen-
a predetermne uration. (5] rmup phase ensures .

t hateh& & RN $ByRAGT St f%ﬁﬁh IHE i Wit aFﬂﬁhagéettlng
af t @1t her heakl Rgaal difrasinkaencsWizegbed THe Okallie cef | the
repl aced, e.qg. due to the fact that cell vqltage is ,
t enPBrE UPy tEBRET thaFeReRfe? hor ARFTEPEREEHoA T 102 until

conginki opgIubeUSQatrheupeklimbs COtdbedét & phedetermined
18! LA R B T W 0 G et ition involves a
pause 104 of a.vpredetermined ‘duration, and ébnse#
quently the warm-up phase has also a predetermined
duration. The warm-up phase ensures that no alarm is
given off during the initial phase after the hearing
20 aid has been switched on or the cell replaced, e.qg.
due to the fact that cell voltage 1is temporarily
lower than under normal operation conditions, because
the cell is cold.
After the initial warm-up phase the state ma-
25 chine 12 enters its normal operating mode, in which
it monitors the flags, see figs. 2b and 2c. The nor-
mal operating mode generally consists of two parts,
in the following referred to as external mode and in-
ternal mode. In the external mode, which is depicted
30 in fig. 2b, the externally set flags YellowAlarm and
OrangeAlarm are monitored. In the internal mode de-
picted in fig. 2¢ a further flag RedAlarm, which is

set by the state machine 12 itself, is also moni-



12 enters its normal operating node, in which it

monitors the flags, see figs. 2b and 2c. The nor nal
wop@rationg node generally consists of two partBCT/DR2608800660

following referred to as external node and in terna

node. In the external node, which is depicted in fig.

2b, the externally set flags Yell owAl arm and

OrangeAlarm are nonitored. In the internal node de

picted in fig. 2c a further flgg RedAlarm which is

set by the state machine 12 itSelf, is also nonitored.

After the initial warmup phase of fig. 2a, the state

nac |ne 12 enters the external node in fig. 2b. In the

ext ernal rdten m@lmmmht@am-lﬂprmwm@f taogl dka, the

105, Al go tab:%l zeren AT € rid Zrﬁéﬁ’elgﬁ I!_i}ezb
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ext er nal thr ect _to the stat h
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cheeked dayly hehat atver nAthgae Ok2angefiliagin tdmd hYgEhéDwAlarm

| tion OrangeAl hegked in 107, If 4h
O ARGER 4 ¥RaG B-dors THE STAt o RAERRhe STF°6R &f <08 L

yel lwhWré| ar nmdndategn thd.e sute beﬁagn idetsxt . | Dhesei filags
connection with f| O an

theﬁrfehegeitov%’r‘t%lf %oWi’j i 6iTSY CI 0\?5/53 a‘i‘% ng%ﬁgcf?gghlne

in 108pyl fot¥rld ayAlarindys csmttﬁeethéélftﬁgl sidoaabanme only
condition and the state nac |ne 12 repeats the | oop by

r et GRRCKGS BY168Ss SRty MBS 1R arm st ate to Idle. |f
Yel | owAl armdse Sgie theghéheashaheconahtnénldrangerlarm is

_15 checked in. 107. If the'OrangeAlarm flag is set, the
state machine 12 enters a yellow alarm condition, de-
scribed in detail later in connection with fig. 2¢c.

If OrangeAlarm is not set, then the lower alarm
condition YellowAlarm is checked in 108. ‘

20 If YellowAlarm is not set there is no alarm
condition and the state machine 12 repeats the loop
by returning to 105 setting the alarm state to Idle.

If YellowAlarm is set then the state machine 12
sets the alarm state to Yellow Alarm in 109, and ef-

25 fects that an alarm is given off in 110.

Then in 111 the counter Timer is incremented by
one. If the counter Timer has not reached a predeter-
mined value ALARM INTERVAL in 113, Timer is incre-
mented repeatedly, in 111 with a pause introduced in

30 112, until Timer reaches the predetermined value in
113. Only after the time delay provided by the incre-
menting of Timer and associated pauses, the state ma-

chine 12 returns to 105. Thus, not until then will



sets the alarmstate to Yellow Alarmin 109, and

effects that an alarmis given off in 110. Then in 111
wo be7oaopd er Tinmer is increnented by one. |f tPEI/DK2005/000660

counter Tinmer has not reached a predeter m ned val ue

ALARM | NTERVAL in 113, Timer is incre nented

repeatedly, in 111 with a pause introduced in 112,

until Timer reaches the predeterm ned value in 113 .

Only after the tinme delay proyided by the incre

menting of Timer and associ atié pauses, the state ma
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this case _the state is set to Oang ert_in 114
Al sBOSEAPLE4 1 HAKAr | YBHEAD VS s %%‘és A%e‘f% aRRrPREiate.
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' i%? @Ig]tef:%pg]{cf@ecj}tedméy axt‘eaadrlllajl} algem clzl'?aggeéd olf){r a-srglgnlng an-
- other value to ALARM INTERVAL. : '

Returning now to the case, where the flag
OrangeAlarm is set when checked in 107. In this case
the state is set to Orange Alert in 114. Also, in 114

20 the variable Div is set to two, and the variable Or-
ange Alarm Number is set to one. Then in 115 it is
effected that an alarm is set off. The actual nature
of the alarm set off in 115 may differ from that of
110, but they may also be indistinguishable for the

25 user.

After the alarm has been set off the state ma-
chine 12 enters a 1loop 116, 117, 118 corresponding
essentially to the loop 111, 113, 121 except that the
counter Timer is only incremented until it equals or

30 exceeds ALARM INTERVAL/Div, i.e. half the count. Con-
sequently the delay until the state machine 12 will
be able to set off an alarm again, e.g. by returning

via 119 to 105, is only half as long after an orange



of the alarmset off in 115 may differ fromthat of

110, but they may al so be indistinguishable for the
waois@r7/o48bd er the al arm has been set off the stPCEDRR005/000660

chine 12 enters a |oop 116, 117, 118 correspondi ng

essentially to the loop 111, 113, 121 except that the

counter Timer is only increnented until it equals or

exceeds ALARM I NTERVAL/Div, i.e. half the count. Con

sequently the delay until the 54{ ate machine 12 will be

able to set off an alarm againl, e.g. by returning via

119 to 105, is..only half,as | after an orangeal arm

as attert aasyeaﬁto?/\]/: at alf?ritl%m%i\?%%' it should be noted

t hat afterHdhevarar nibasslheeld séde ofnbtied 1thatt hefter the

stat.e _machi ne .does not n%ggssari'lsyl return t.o 105., .
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MAX ORANGE ALARM , then in 122 the_ state Red Alert is

set and t hER%Rr iidbl &2bi 15 s18etCheskeslr "heERSY e Hife 1nCTE-

al arpadteseta®hé 0¥ 1dBandier£1dinm Shehbér beqiat 8d.ort hateeds
wth Div set to four, the del ay until the state

macH nBredefkermipedapyal ¥ _ORANGE_BLARM-aghf niP§, the
onl ya B pafd &e@Soff again in 115.

15 If Orange Alarm Number equals or exeeds  the’
'predéterminéd value MAX_ORANGE_ALARM, then in 122 the
state Red Alert is set and the variable Div is set to
four, before the alarm is set off in 115.

Here it should be noted, that with Div set to

20 four, the delay until the state machine 12 will be
able to set off an alarm again is only a quarter as
long after a red alarm as after a yellow alarm.

Though it may depend on the actual users pref-
erences, it is currently preferred to have a value

25 for ALARM INTERVAL, corresponding to a Timer count of
pauses summing up to two hours. Thus after a yellow
alarm two hours must pass, before the user may be
disturbed again with the alarm. Yellow alarm is more
critical and only one hour will have to pass. Finally

30 after red alarm the user may be disturbed again after
half an hour. It should be noted though that even af-
ter an orange or even after a red alarm, the state

machine 12 may return to the state Idle upon and stay



long .after a red alarmas after a yellow alarm
Though it may depend on the actual users pref erences,
wo oo7@4e6 rently preferred to have a val ue f orpPCT/DK2005/000660
ALARM | NTERVAL , corresponding to a Tinmer count of
pauses sunming up to two hours. Thus after a yell ow
alarm two hours nust pass, before the user nay be
di sturbed again with the alarm Yellow alarmis nore
critical and only one hour wi]l have to pass. Finally
after red alarmthe user nmay b2 di st ur bed again after
hal f.. an ho)ﬁr. Itlshou%g be not ed Ehough t hat even af
t er AT BrhhgeC o LRVEN AFER 2R r8% Al arm the state
machi ne 12sheyar ebdr rsdem t fieost &tig.| A ethpomaanegry alarm
“staythere,if no a‘l_ﬁlrm;fl ags.are set .. As.can: be Seey . '
frofrePEdingt @ bt et arE! iPalBdr ding PooFRa¥ated 1n a
iPW@éﬁ.fﬂﬂgﬁa?dbeE%ﬁﬁl@hﬁ@r anediign a ft&fla:l'ﬁertqgcﬂid:ﬁ.ngf to ele-
El ements 1 n fig. corresponding to elenents i i.g. 1
Ao bRehid ndneta e FRIETRIGS A o s deaing
POVR{d SUBRpbYiEBst ke gawed oduspil el £6 thec feehl of an aelec-

battery of _cells. The battery inter _a | ia supplies a
si gretC pFeeesdorcns® BRBterynf SRddSesddiE é‘?"’ﬁs inter

€S

an Lppyt sﬁb%@i‘lasf RO iMalNPHoddRFIUGEr , TH: Gsidhal proc-
m crophone 16. The processéd input_sig nal is, output
fr oPFSPE BrgRESSEPoGEssHIPUL E69RAE fEOR @la HPWut pYRDS-

19 283AUEer o 14 - ol MhiRECHHIRRCE W t7hd RSrdduidd Ofndle sig-
supp voltage fromthé electric cell” 1 is nonitored
by Bak bat t enyPhAdi Ezeter the | wlgwRkhPERECFECHOAS to the

accLaLngsLoahNEutBNENt kashacLhciporated. 11,

according to the nethod outlined above an alarmis to

be given &ff, acherBancer ywikhli choor ipveatdes akhal aswppPly

Sl g@@irt?%@ GRS LTSI Al y; addeth to the n{&fi‘fig_%re(&'twt the

signal "fromthe signal processor 15 in an adder 18. °

18 teanpery indicator 17 in which the method. according to

' the invention is incorporated. 1f, according to the
method outlined above an alarm is to be given off,
the battery indicator produces an alarm signal, which
is preferably added to the normal output signal from

20 the signal processor 15 in an adder 18. Alterna-
tively, the alarm signal may be generated or proc-
essed by the signal processor 15, rather than being
generated as a separate signal and added to the out-
put signal.

25



tively, the alarm signal may be generated or proc

essed by the signal processor 15, rather than being
w@eoenatoedl as a separate signal and added to tPEeT/DKR2005/000660

put signal.PATENT CLAIMS 1 . A nethod for the use in a

battery alarm of a hearing aid, said nethod conprising

the steps of counting the nunber of tines the supply

voltage falls below a predeternm ned value within a

first pre determined tinme periqd, and setting a first

alarmflag if said nunber of tPmes reaches a first

pre 1 N lue within said predetermned tine
perg%%{@.gg@@(shod according to claim1 , wherein a
second alarmflag is set if within said first prede _
‘termoned ti ey pRsilsh S&F denelmBee . oh bi PRSteegcheara of a -
second predeterm ned: val ue .hi gher than said first _
pr eli8P&EARIn8ddy afged mgthog ﬁé’f“l?&&sal@@oﬁgﬁen&tteé’scloaq m

1, whereidhddte dypniey @imbéreset Bemedpphy ¥abbage voltage
falls_below_a pre determ ned value within sec

d
DPedelarPRd@M ArPTRieREM AT GV HiE avt BhiBand HREsE, Pre-

predekerfinegd tife peiied, hagcounted, and a third
alarmflag is set if within said predeterm ned second

time peri GetE@AH Audbdistof aiares Flesthad fid pypgper of

predeheemAednial Ue £itst ProBLOOLN2LEQT FhNbel 4ihAnMsaid
1, wherein the second alarmflag is set if within
sai ®redeserpisge dimen®@griiofe period, said nunber of

hmes reachesaa secold Riedelemny ned V@l dify hhgheinéhain a
said first predetermned value, or if within a second
ti msegendi od Fmi | Hlangiaf set & dvithin prédefdrminagede-
tIrT%ermined timevperiod, said number of times reaches a
second predetermined value higher than said first
predetermined value. 7 _
iS 3. A method aééording to>c1aim 1, Wherein the
number of times the supply voltage falls below a pre-
determined value within a second predetermined time
period, following after said first predetermined time
period, is counted, and a third alarm flag is set if
20 within said predetermined second time period, said
number of times reaches said first predetermined
value. f
4. A method according to claim 1, wherein the
second alarm flag is set if within said first prede-
25 termined time period, said number of times reaches a
second predetermined value higher than said first
predetermined value, or if within a second time pe-
riod following after said first predetermined time
period, the number of times the supply voltage falls
30 below a predetermined threshold value reaches said
first predetermined value.

5. A method according to any one of the preced-



period, the nunber of tinmes the supply voltage falls
bel ow a predeterm ned threshol d val ue reaches said

wo poos4peedet ermi ned value. 5 . A nmethod accorPCTOKR@5/000660
any one of the preceding clains, wherein an alarmis
set off if a prede termned one of said first to third
alarmflags is set . 6 . A nethod according to clains
l1to5, wherein an alarmis set off if any one of
said first to third alarmfla S is set. . A et hod
accordlng to any one of clalng 5o0r 6, further

ggﬁ figﬁn% SvSl'?ePr nsgﬁp%ﬁ]%axggn ﬂi%ékaerﬁ 108 & prede-

ernne ter an a s been set of
._/maemhndda@nﬁdoﬁgsa1dﬂélnsv Eonhiel er ¢ ﬁﬂéﬂﬂn%&&iﬁ is
~of SEd predeternmined time depends on which one of-the
alarmflags caused the alarmto be set off. 9 A
circuit fer mmettd’rod}gactctmr@upg)l'g/ov@)l@atg% bf ta ﬁeawhﬁgeln

?‘%rg{x ggggnlt Ir%glstetcor@ﬁr I Sf né%‘lg %ﬁé S(Bf g?& Ei%EgtB third

Inter va ector or detecting
dr optatm Shh@ssmppbgtvoltage bel ow a predeterm ned
t hreshol d vaI

nunber of 'de® é%etﬁq'b%%r%??ﬁlio Pﬁ{‘ég&gg#ﬁ%bg?nggfﬁ%gﬁ > or
andepeafsrthersetompgiaingl arie f |sigep f i duspeneingf - new
e PR 2RSS AR LSBT LA e
10SBednCketCBEE.f urt her conprising a second counter
for countifng {ng AUTRer, o SiRpell! aad8! 8! Mflerein the
interval s®
duratlon of said predetermined time depends on which
one of the alarm flags caused the alarm to be set
off.
© 15 9. A circuit for monitoring the supply voltage
of a hearlng ald sald circuit comprising ’

a first timer timing a first detecting inter-
val,

a detector for detecting drops in said supply

20 voltage below a predetermined threshold value,

a first counter for counting the number of de-
tections within said detecting interval, and

means for sétting an alarm flag if said number
of times reaches a predetermined value within said

25 first detecting interval.

10. A circuit according to claim 9, said cir-
cuit further comprising a second counter for counting
the number of consecutive detecting intervals, in
which the first alarm flag is set.

30 11. A circuit according to ¢laim 9 or 10, fur-
ther comprising means for setting off an alarm.

12. A circuit according to claim 11, further

comprising means for suspending new alarms for a pre-



which the first alarmflag is set. 11. A circuit
according to claim9 or 10, fur ther conprising neans

wo o0078€d0pé Nng of f an alarm 12. A circuit accoreiTDKR@5/000660
claim 11, further conprising nmeans for suspendi ng new
alarnms for a predetermned tine after an al arm has
been set off. 13 . A hearing aid conprising a circuit
accord ing to any one of clains 9 to 12 . 14. A nethod
for setting off an alarm in g rticular in a hearing
aid, said nethod conprising t steps of : al)

Cheaékeg &Hsdsg gEFIrS%BS%lgkaf E'aaenbgktgbffng

an alarmi armf ag Is set, cl)
suspendl ng3t.hed plmssrmgu aydotomp\nlﬁgn@f fa aﬂlacmbn figcord-

- a prggl ;:Sr egﬁgl 5? %g%spsrkgd %o cI returning to

step according aim 12, further
corrprl si ng4t hes stegsodf fan) sehé@hgng)ftfhearst@l@rlof an par-

secon Iarmfla r|orto he p d

SEcoRaeIrEr T 1 DcePE B | 848y R g Ot febaE S thg che

suspeapsngfthe p033|b|I|ty of giving off an alarmfor

a predeter cond riaod sharter, t

first pr ed’g?t )G ﬁZ‘& S’ % & g rsr’rtetalr}%kl ngﬂ]tdaog’

step aq) . b]16 mﬁhgodaﬁﬁ:candlamanrrm dlfai sai8, fiwdthemlarm
ngi|3|n step of e ) setting a second

pre

£8r n§8 time period shorter than said first
poedet er mg1ed sugpemBriptheprpassiloisiep 62)giving off an

alarm for a predetermined first time period,

d) returning to step al).

15. A method according to claim 12, further
comprising the steps of

15 a0) checking the state of a second alarm flag

prior ‘to the'étep al) and if said second alarm flag
is set,

b2) giving off an alarm,

c2) suspending the possibility of giving off an

20 alarm for a predetermined second time period shorter

than said first predetermined time period, and

d) returning to step ao0).

16. A methdd according to claim 15, further
comprising the step of ,

25 e) setting a second predetermined time period
shorter than said first predetermined time period,
prior to step b2).

17. A method according to any one of claims 15
or 16, further comprising the step of

30 f) checking the state of said second alarm flag
again upon expiry of the second predetermined time
period, and

d) returning to step a0) if said second flag is



17. A method according to any one of clainms 15 or 16,
further conprising the step of f ) checking the state
wobkoosaim2eecond al arm fl ag agai n upon expiry oPCT/DE2005/000660
second predeterm ned tine period, and d ) returning to
step aq) if said second flag isnot set, or g ) if said
second alarmflag is set h ) increnenting a counter
representing the num ber of alarnms given off in step
b2) , and i ) if said counter ceeds a predetermnm ned
num ber reducing said second edeterm ned tine period
to hqorter duration, and j ) returning to step b2)
18. %R%h%aeﬁzi’né)qai d conprising, a first timer timng a
- first deteptiify saidrseednd aaterectbagfds setecting
~.drops bel a, prede termned i ol lLue i:n a . .
Suppl y. vol'PagayEret iy g LUt deRe Bt e num
f or beaunifi Ad atrmes Quivesr offf den tsdosp doR) wiard n sai d
detecting interval, -and ans _for tLi l.ar: _
fSag i f sali)d 1n% %irdo?oﬁl § F&ac ?%’ tg %%S%t%rrgn{lnmg um
val exwitddur isg sdid steckeh@cpradetrtmingll. tife feriod to
hearing ai d_accordi.ng to_cJaim18, com prising neans
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for i VAR dependence of said alarm
flag. j) returning to step b2).
18. A hearing aid comprising,
10 a first timer timing a first detecting inter-
val, |

a detector for detecting drops below a prede-
termined threshold value in a supply voltage for said
hearing aid,

15 a first counter'for'counting the number of de-
tections within‘said'detecting intérval,’and' |
means for setting an alarm flag if said number
of times reaches a predetermined value within said
first detecting interval.
20 19. A hearing aid according to claim 18, com-
prising means for giving off an alarm in dependence

of said alarm flag.



