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(57) A hearing aid comprising a housing with a con-
nector enabling an external device to be connected
thereto. The connector includes a set of closely spaced
electrical terminals operatively connected to one or
more internal hearing aid components. The hearing aid
also comprises detecting means adapted for determin-
ing whether an external device is connected or uncon-
nected to the hearing aid, and the hearing aid is adapted

A hearing aid and a method of operating a hearing aid

for keeping the set of closely spaced electrical terminals
at a substantially equal electrical potential during at
least a part of the time periods wherein an external de-
vice is unconnected.

The invention also relates to a hearing aid imple-
mented method of operating a hearing aid and a pro-
gram comprising code adapted for operating a hearing
aid.
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Description

[0001] The present invention relates to a hearing aid
comprising:

- a housing comprising a connector with a set of
closely spaced electrical terminals operatively con-
nected to one or more internal hearing aid compo-
nents, said set of electrical terminals being electri-
cally connectable to an external device,

- detecting means adapted for determining whether
an external device is connected or unconnected to
the hearing aid.

[0002] Hearing aids often comprise a connector with
a set of closely spaced electrical terminals operatively
connected to one or more internal hearing aid compo-
nents. Such connectors normally form part of the hous-
ing of the hearing aid and may be located at the outer
surface or at least near the outer surface thereof. This
location enables an external device to be connected to
the hearing aid. As a result an external device may be
operatively connected to the hearing aid via the connec-
tor of the hearing aid; e.g. using a cable including a plug
adapted to engage with the connector.

[0003] In some hearing aids the terminals may form
an electrical programming interface for an external com-
puter or programming device or the terminals may form
part of such an interface. Therefore prior to program-
ming a programmable hearing aid, the external pro-
gramming device to be used may be electrically con-
nected to the hearing aid via the connector. Hereby an
external programming device may be operationally con-
nected to one or more internal components of the hear-
ing aid, such as a processor and/or a memory device,
and the hearing aid may be programmed, if desired.
[0004] Inorderto program a hearing aid the connector
includes at least one electrical terminal adapted to form
a data communication path between the external device
and one or more internal components of the hearing aid
during programming. The hearing aid may be supplied
with setting data from the external programming device
connected thereto, or the hearing aid may exchange da-
ta with the programming device.

[0005] Normally, the connector in a hearing aid com-
prises two or more electrical terminals which are con-
nected to internal hearing aid components. For exam-
ple, the set of electrical terminals of the connector may
include one or more electrical power terminals and one
or more terminals for data communication.

[0006] The type of hearing aid initially mentioned also
includes other types of hearing aids than programmable
hearing aids having a programming interface. For ex-
ample, the terminals may form an external audio inter-
face adapted to receive audio signals from e.g. a mini-
ature FM receiver or other audio sources.

[0007] A hearing aid of the above-mentioned type
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may include detecting means adapted to determine
whether an external device is connected to the hearing
aid or not. Hereby, the hearing aid may for example be
operated in different modes depending on whether an
external device is connected to the hearing aid or not.
For example, a programming hearing aid may be
brought into a programming mode when the external
programming device is connected thereto. Likewise, the
hearing aid may again be brought into a predetermined
mode of operation, e.g. a mode of normal operation,
when an external device, such as a programming de-
vice, is no longer operationally connected to the hearing
aid. During programming mode, the hearing aid may for
example receive programming data specifying the sig-
nal processing to be performed during one or more
modes of operation.

[0008] The patentpublication US 5,404,407 discloses
a programmable hearing aid unit including electrical
contacts for connecting a programming circuit of the
hearing aid to an external programming unit via a pro-
gramming socket at the housing.

[0009] Further, the German utility model publication
DE 299 15 874 is an example of a programmable hear-
ing aid having an electrical programming interface.
[0010] The terminals of a connector in a hearing aid
are normally closely spaced as the terminals hereby
may form part of a connector or socket as mentioned
above. This is desirable as an interface having two or
more closely spaced terminals enables the connection
and disconnection of an external device to be performed
easily, quickly and in a fail-safe manner. Furthermore,
as hearing aids are unobtrusive, they are most often giv-
en miniature dimensions. Therefore, only a small
amount of surface space is available for interfaces and
the like on the surface of the hearing aid housing and
the terminals must be closely spaced.

[0011] The drawback of placing the electrical termi-
nals at or near the outer surface of the hearing aid has
been found to be that the electrical terminals are unpro-
tected from the external environment and as a result
they are often subjected to corrosion. This is undesira-
ble as corrosion makes connection to external devices
unreliable and may at worst break the connection.
[0012] The object of the invention is to provide an im-
proved hearing aid compared to the prior art.

[0013] According to the invention, the object is
achieved by a hearing aid of the type initially mentioned
characterized in that the detecting means is adapted for
controlling said set of closely spaced electrical terminals
so as to keep these at a substantially equal electrical
potential during at least a part of the time periods where-
in the external device is unconnected.

[0014] The wording closely spaced electrical termi-
nals is to be read as electrical terminals located so that
two neighbouring electrical terminals have an internal
distance preferably between 0.1 mm and 2.0 mm, even
more preferably between 0.1 mm and 0.5 mm and typ-
ically between 0.4 mm and 0.5 mm.
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[0015] Theinventionis based on the factthatthe elec-
trical terminals of the hearing aid have been found to be
subjected to corrosion as they are operated in an envi-
ronment in which the terminals are often more or less
covered by conducting fluids, e.g. due to the humidity
or sweat from the user of the hearing aid. As the termi-
nals in prior art hearing aids most often have different
electrical potentials, an electro-chemical circuit is
formed which results in a galvanic corrosion of the ter-
minals. The metallic electrical terminals corrode due to
the galvanic coupling created by the electrolyte and the
voltage difference between the terminals. Therefore by
detecting the presence of an external device connected
to said terminals and by supplying the terminals sub-
stantially the same electrical potential during periods
wherein no external devices are connected to said ter-
minals, or at least a major part of said periods, the cor-
rosion problem is solved or at least reduced significantly.
[0016] Furthermore the solution according to the in-
vention may be implemented without rearranging the
terminals, i.e. the close-spacing of the terminals does
not have to be changed compared to the terminal loca-
tions in hearing aids of the prior art, if desired. Hereby
the advantages of the close-spacing location of the ter-
minals according to the prior art may still be found in the
hearing aids according to the invention. In addition the
solution may easily be implemented in both existing and
newly developed hearing aids.

[0017] In a preferred embodiment of a hearing aid ac-
cording to the invention, the detecting means is respon-
sive to an electrical signal, such as a DC or AC voltage,
supplied by the external device. Based on the electrical
signal supplied to the hearing aid the detecting means
may be adapted to sense whether an external device is
connected to the hearing aid or not. This is a space sav-
ing solution as it does not require additional electrical
terminals or mechanical detecting means at the outer
surface of the hearing aid. In addition, the operation
does not require any special action from a user due to
the automatical detection, and hereby a fail safe opera-
tion is ensured.

[0018] In a preferred embodiment of a hearing aid ac-
cording to the invention, the detecting means comprises
a comparator responsive to said electrical signal. Pref-
erably, the comparator includes a MOS transistor to
which gate terminal said electrical signal is supplied.
These embodiment is advantageous due to the simplic-
ity and due to the fact that it may form a compact, space
saving implementation in a hearing aid.

[0019] In an alternative embodiment the detecting
means includes mechanical detecting means. This so-
lution may be advantageous in some hearing aids.
[0020] Preferably the set of closely spaced electrical
terminals is kept at a substantially equal electrical po-
tential during substantially entire time periods wherein
the external device is unconnected. Hereby, a maximal
suppression of the undesired corrosion of the terminal
is obtained.
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[0021] According to a preferred embodiment said set
of closely spaced electrical terminals forms part of a pro-
gramming interface or an audio connector between the
external device and the hearing aid.

[0022] The invention also relates to a hearing aid
comprising:

a housing comprising a programming interface con-
nector with a set of closely spaced electrical termi-
nals operatively connected to one or more internal
hearing aid components, said set of electrical ter-
minals being electrically connectable to an external
device,

characterised by including voltage setting means adapt-
ed for keeping said set of closely spaced electrical ter-
minals at a substantially equal DC-voltage.

[0023] Hereby, the above-mentioned corrosion prob-
lem is solved or at least reduced significantly. Further
the solution according to the invention may be imple-
mented in hearings aids at a relatively low cost.

[0024] Preferred embodiments according to the in-
vention are defined by claims 9 and 10.

[0025] Furthermore, the invention relates to a method
of operating a hearing aid comprising a connector with
a set of closely spaced electrical terminals operatively
connected to one or more internal hearing aid compo-
nents and electrically connectable to an external device,
said method comprising:

- detecting whether the external device is connected
or unconnected to the hearing aid, and

- keeping said set of closely spaced electrical termi-
nals at a substantially equal electrical potential dur-
ing at least a part of the time periods wherein an
external device is unconnected.

[0026] Hereby the same advantages are achieved as
mentioned in relation to the independent hearing aid
claim above.

[0027] Other features and advantages of the hearing
aid of the present invention will become apparent from
the following description of preferred embodiments, tak-
en in conjunction with the accompanying figures where-
in:

Figure 1A is a first example of a hearing aid accord-
ing to the invention,

Figure 1B is a second example of a hearing aid ac-
cording to the invention,

Figure 2A is an electrical detecting means,
Figure 2B is another electrical detecting means,

Figure 3 is a controllable switch,
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Figure 4 is a third example of a hearing aid accord-
ing to the invention, and

Figure 5 is a mechanical detecting means.

[0028] Figure 1A is an example of a hearing aid ac-
cording to the invention. The hearing aid 100 shown in-
cludes an acoustic-electro transducer 116, a processor
107, a memory 105, and a speaker 117. As shown in
the figure the acoustic-electro transducer or microphone
116 is normally connected to the speaker 117 via the
processor 107. During normal operation an acoustic sig-
nal is received via the microphone 116 and an electrical
signal representing the received signal is supplied to the
processor 107. The processor 107, e.g. a digital signal
processor or DSP, is adapted for processing the signal
received from the microphone 116 and to generate a sig-
nal which is supplied to a user of the hearing aid 100 via
the speaker 117. The processor 107 is normally con-
nected to the memory 105 which may include informa-
tion to be used by the processor 107 in order to perform
the desired data processing. Therefore the memory 105
may include both general and user-related processing
information as well as other data.

[0029] The hearing aid 100 comprises a housing (not
shown) and a number of internal hearing aid compo-
nents which are located within the hearing aid housing.
In the example shown, the internal components include
the memory 105, and the processor 107 and a battery
112. In the example shown, the battery 112 is connected
to the processor 107 and the memory 105 via electrical
connections 109, 110. Furthermore the hearing aid 100
comprises a connector 101 with a number of electrical
terminals adapted for being electrically connected to an
external device 150. In the example shown the connec-
tor 101 includes two electrical terminals 102, 103.
[0030] In order to form a connector 101, the set of
electrical terminals 102, 103 is closely spaced, i.e. the
terminals 102, 103 have a relative small internal dis-
tance. The distance between the two neighbouring elec-
trical terminals 102, 103 in a hearing aid connector 101
may vary from hearing aid to hearing aid but it is prefer-
ably between 0.1 mm and 2.0 mm, even more preferably
between 0.1 mm and 0.5 mm, and typically between 0.4
mm and 0.5 mm. In the embodiment shown, the dis-
tance between two neighbouring electrical terminals is
0.2 mm. The electrical terminals 102, 103 of the con-
nector 101 form a set of terminals as they are operatively
connected to one or more co-operating internal hearing
aid components. The connector 101 is adapted for en-
abling an external device 150 to be electrically connect-
ed to the electrical terminals 102, 103. Hereby an exter-
nal devise 150, such as a programming unit, may be
connected to one or more internal components of the
hearing aid 100, such as the processor 107 and the bat-
tery 112, and may for example perform a programming
of the hearing aid 100.

[0031] Normally a hearing aid includes two or more
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connector terminals each being connected to one or
more internal electrical components. A programming in-
terface may for example use a serial data transmission
using two or more electrical connections or terminals. In
the example shown, the first electrical terminal 102 and
the second electrical terminal 103 are both connected
to the processor 107. For example, the first and the sec-
ond electrical terminal may be used as a data terminal
and a clock terminal, or as a data terminal and a ground
potential terminal. In other embodiments of hearing aids
according to the invention, the first electrical terminal
102 and/or the second electrical terminal 103 could be
connected to other internal hearing aid components,
such as the memory 105.

[0032] In hearing aids according to the prior art one
or more internal hearing aid components have been
connected to the connector terminals and therefore both
DC and AC voltage was supplied to the connector ter-
minals during use. For example, a data communication
line between a processor or a memory device, may be
connected to a connector terminal.

[0033] The hearing aid 100 according to the invention
includes voltage setting means 106A, 106B adapted for
controlling the DC-voltages on the electrical terminals
102, 103. In the embodiment shown the voltage setting
means 106A is implemented as a pull-down resistor
111A connected between the terminal 103 and a prede-
fined potential, such as ground potential. Likewise, the
voltage setting means 106B is implemented as a pull-
down resistor 111B connecting the terminal 102 to the
ground potential. Hereby, the closely spaced electrical
terminals are kept at a substantially equal DC-voltage
during most of the time in which the hearing aid is oper-
ated. Other voltage setting means may be used as well.
The use of pull-up resistors is another example of a sim-
ple implementation of a voltage setting means to be
used.

[0034] Figure 1B is another example of a hearing aid
according to the invention. As some parts of the hearing
aid in Figure 1B are similar or identical to the corre-
sponding parts of the hearing aid illustrated in Figure
1A, these parts are given the same reference numbers
as used in Figure 1A. The hearing aid illustrated in figure
1B includes a microphone 116, a processor 107, a loud-
speaker 117, a memory 105, a battery 112, and a con-
nector 101 having two electrical terminals 102, 103. The
electrical terminals are connected to internal hearing aid
components and is connectable to an external device
150 via the connector 101.

[0035] In the example shown the first electrical termi-
nal 102 and the second terminal 103 are connected to
the processor 107 and to the electrical connection 109,
respectively. Hereby an external power source may pro-
vide the hearing aid with electrical power during a pro-
gramming session and ensures that a sufficient power
level is present in the hearing aid. As a result a desired
power level is ensured to be present in the hearing aid.
Further, the hearing aid may be operated both with and
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without a battery.

[0036] As described below, the hearing aid shown in-
cludes detecting means 114 adapted for detecting
whether an external device 150 is connected or uncon-
nected to the hearing aid 100, and the hearing aid 100
is adapted for keeping the closely spaced electrical ter-
minals 102, 103 at a substantially equal electrical po-
tential during at least a part of the time periods wherein
the external device 150 is not connected to the hearing
aid 100. For example, this solution is advantageous over
the use of voltage setting means in the form of a pull-
down or pull-up resistor when one or more of the elec-
trical terminals 102, 103 of the connector 101 are con-
nected to an internal power source 112.

[0037] When the hearing aid 100 detects that an ex-
ternal device 150 has been connected thereto via the
electrical terminals 102, 103, the hearing aid 100 may
change the mode of operation from a mode of normal
operation to another mode. For example, when an ex-
ternal programming device is connected to a program-
mable hearing aid, the hearing aid mode may change
to a programming mode wherein the hearing aid is sup-
plied with programming data from the external program-
ming device 150 connected thereto, or the hearing aid
100 may exchange data with the programming device
150. In other words, in the programming mode data may
be transmitted between a hearing aid 100 and an exter-
nal device 150 via a communication path established
between the external device and one or more internal
hearing aid components via the connector 101.

[0038] Likewise the detecting means 114 of the hear-
ing aid 100 is also adapted to determine when the ex-
ternal device 150 is disconnected from the hearing aid
100. Hereby, the mode of operation of the hearing aid
100 may automatically be changed from a programming
mode to the mode of normal operation in which all the
connector terminals are supplied with substantially the
same electrical potential. This will be described more
fully below. As illustrated in the figure a hearing aid 100
may include a plurality of detecting means 114A, 114B
or only a single detecting means 114. Further the de-
tecting means may not be located in a single component
but may as well be located in a number of co-operating
parts of the hearing aid, e.g. the processor may perform
some of the described detecting means functions or op-
erations, whereas other operations may be performed
by other parts of the hearing aid.

[0039] The detecting means 114 may be implemented
in a number of different ways and some examples are
given below.

[0040] Figure 2A is a first example of a detecting
means 114 adapted for detecting whether an external
electrical signal is supplied thereto and which is further
adapted for keeping an electrical terminal at a substan-
tially equal electrical potential during the time periods
wherein an electrical signal is not supplied thereto, i.e.
during the time periods wherein an external device is
not connected to the hearing aid. It should be noted that
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keeping the electrical terminals of the connector at a
substantially equal electrical potential also includes the
embodiment wherein the connector terminals are dis-
connected from the internal devices of the hearing aid,
i.e. disconnected from electrical signal or electrical pow-
er supplying devices.

[0041] The detecting means shown may for example
be adapted for detecting whether an electrical power
signal is supplied on an electrical terminal such as the
terminal 102 of the connector 101 shown in Figure 1B.
Therefore the detecting means shown is supplied with
the reference number 114A as in Figure 1B.

[0042] Asindicatedin Figure 2A, the detecting means
114A may include a first electrical terminal 102 which is
connected to a second electrical terminal 109, such as
an electrical power terminal 109, via a first transistor
201. The detecting means 114A includes a first and a
second transistor 201, 202. The first transistor 201 is a
p-type MOS transistor having the source terminal (S1)
and the drain terminal (D1) connected to the first termi-
nal 102 and the second terminal 109, respectively. The
second terminal 109 is adapted for supplying a high
electrical potential (VBAT) of a power source, such as a
battery 112 as described in Figure 1B, for example. The
gate terminal (G1) of the first transistor 201 is connected
to the second electrical terminal or electrical power ter-
minal 109 via a first resistor 203. In the example shown
the gate terminal (G1) of the first transistor 201 is con-
nected to a predefined ground potential (GND) via a sec-
ond transistor 202. In the example shown, the second
transistor 202 is an n-type MOS transistor having the
drain (D2) terminal and the source terminal (S2) con-
nected to the gate terminal (G1) of the first transistor
201 and GND, respectively. The gate terminal (G2) of
the second transistor 202 is connected to the electrical
terminal 102. Further the gate terminal (G2) of the sec-
ond transistor 202 is connected to GND via a second
resistor 204. Finally, as illustrated in the figure, the de-
tecting means 114A may include a decoupling capacitor
206. It is noted that the use of MOS transistors is a spe-
cific embodiment of the use of comparators. In other
words other comparators may also be used according
to the invention.

[0043] The function of the detecting means 114A may
be described as follows. When a voltage lower than the
gate-to-source voltage threshold voltage of the second
transistor 202 is supplied to the first terminal 102, e.g.
when no external electrical device is connected thereto,
the second transistor 202 is off disconnecting source
terminal (S2) and the drain terminal (D2). As a conse-
quence the potential VBAT may be found at the drain
terminal (D2) of the second transistor 202, as substan-
tially no current will flow through the resistor 203. In this
situation the first transistor 201 will be off. On the other
hand, when a voltage higher than the gate-to-source
voltage threshold of the second transistor 202 is sup-
plied to the first terminal 102, i.e. when a sufficient high
electrical potential is present at the terminal 102, the
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second transistor 202 is on. As a consequence a poten-
tial substantially equal to GND may be found at the drain
terminal (D2) of the second transistor 202. In this situa-
tion the first transistor 201 will act as a connected switch
between the source terminal (S1) and the drain terminal
(D1) thereof. D2 acts as a comparator with a threshold
voltage of 0.5 - 0.8 V, for example. Other voltage levels
are also possible.

[0044] Therefore the detecting means 114A illustrat-
ed in Figure 2A is adapted for connecting and discon-
necting a first terminal 102 and a second terminal 109
in accordance with the voltage occurring on the first ter-
minal 102. In other words, the detecting means 114A is
adapted for detecting the absence of a sufficiently high
voltage on the terminal 102 and as a result the terminal
102 and the terminal 109 will be kept disconnected. Fur-
ther the detecting means 114A will detect the presence
of a sufficiently high voltage on the terminal 102, and as
a result the first terminal 102 and the second terminal
109 will be kept connected. Therefore the detecting
means 114A may act as a switch connecting and dis-
connecting a terminal located at the outer surface of a
hearing aid to and from an internal component of the
hearing aid, e.g. a battery power terminal. Further the
detecting means may be responsive to an AC and DC
voltage supplied thereto by an external device.

[0045] In practice the terminal 102 may advanta-
geously be connected to GND via a pull-down resistor
(not shown) as the terminal voltage hereby may be kept
at a well-defined level during periods wherein no exter-
nal voltage is supplied thereto, e.g. when no external
signal or power supplying devices are connected there-
to. For example, the pull-down resistor may have a re-
sistance in the interval of 100-200 kQ but other values
may also be selected. Further, in some embodiments a
pull-up resistor may be used instead of the above-men-
tioned pull-down resistor.

[0046] Figure 2B is a second example of a detecting
means adapted for detecting whether an external elec-
trical signal is supplied thereto and which is further
adapted for keeping an electrical terminal at a substan-
tially equal electrical potential during at least a part of
time periods wherein an electrical signal is not supplied
thereto.

[0047] In addition to the components described in re-
lation to Figure 2A, the detecting means shown in Figure
2B includes a third transistor 213. The third transistor
213 shown is a MOS transistor having the source termi-
nal (S3) and the drain terminal (D3) connected to the
first terminal 102 and the second terminal 109, respec-
tively. The gate terminal (G3) of the third transistor 213
is connected to a control terminal 208. Hereby the con-
nection and disconnection of the first and the second
terminal 102, 109 may also be controlled by use of a
control signal supplied by the control terminal 208. As
shown in the figure the detecting means may for exam-
ple be supplied to the transistor from a register (REG)
210 which may be located in the processor 107 of the

10

15

20

25

30

35

40

45

50

55

hearing aid 100, for example.

[0048] As described the detecting means 114 may
perform the operation of supplying a terminal with a pre-
defined potential when no external devices are connect-
ed to the hearing aid. Alternatively this operation may
also be performed by other components of the hearing
aid. For example, one or more component adapted for
receiving information from the detecting means about
external devices connected or disconnected to the hear-
ing aid may operate as a switch connecting or discon-
necting the connector terminals and the internal compo-
nents of the hearing aid. Further the detecting means
114 and/or the means adapted for keeping the closely
spaced electrical terminals 102, 103 at a substantially
equal electrical potential may form part of other compo-
nents of the hearing aid, e.g. the processor 107.
[0049] Figure 3 is another example of a circuit adapt-
ed for keeping the set of closely spaced electrical termi-
nals at a substantially equal electrical potential during
the time periods wherein an external device is not con-
nected to the hearing aid 100.

[0050] The circuit 300 is a well-known transmission
gate adapted for connecting or disconnecting a first ter-
minal 301 and a second terminal 302 depending on a
control signal supplied thereto via a control terminal 303;
i.e. the circuit 300 is adapted for operating as a control-
lable switch.

[0051] Asin Figures 2A and 2B, the terminal 301 may
advantageously be connected to a well-defined poten-
tial, e.g. a ground potential, via a pull-down resistor as
the terminal voltage hereby may be kept at a well-de-
fined level during periods wherein no external voltage is
supplied thereto. Hereby the switch 300 may form part
of a hearing aid according to the invention. For example,
the switch 300 may form part of the detecting means
denoted 114B and the detecting means described in
Figure 2A or Figure 2B may be used as the detecting
means 114B in Figure 1B. The control signal supplied
to control terminal 303 of the switch 300 may for exam-
ple be controlled by a signal level detector which is ac-
tivated when the signal level on the electrical terminal
103 exceeds a predefined level. Hereby, when a signal
such as a data signal or a power input is present on a
connector terminal, such as the terminal 102 or the ter-
minal 103, the switch is activated, i.e. a connector ter-
minal may be connected to one or more internal hearing
aid components. Alternatively the control terminal 103
may form part of the connector 101 whereby the oper-
ation thereof may be controlled externally. Hereby, the
switch 300 may connect an connector terminal, such as
terminal 103 to the processor 107, when the connection
is requested by an external device 150, only. The re-
quest may for example be performed by applying a con-
trol signal to the control terminal 103. The detecting
means may be responsive to a DC or an AC voltage
supplied by the external device.

[0052] Figure 4 is a second example of a hearing aid
according to the invention. The hearing aid 400 includes
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a connector 401 having four electrical terminals 421,
422, 423 and 424. The first terminal 421 and the third
terminal 423 is connected to the processor 107 and to
the electrical power terminal 109 via a detecting means
414, and therefore these terminals may correspond to
the first terminal 102 and the second terminal 103 of Fig-
ure 1B, respectively. In addition to these terminals the
hearing aid 400 includes a second terminal 422 and a
fourth terminal 424. The second terminal 422 is also
connected to the processor 107 via the detecting means
414 and may for example be adapted for supplying an
external clock signal to the processor 107. The fourth
terminal 424 is connected to the power terminal 110. For
example, the four electrical terminals may be used as a
data terminal, a clock terminal, and a first and a second
electrical potential terminal e.g. supplying GND and
VBAT to the hearing aid. The figure illustrates that a con-
nector of a hearing aid according to the invention may
include more than two terminals. In fact the connector
of a hearing aid according to the invention may include
an arbitrary number of terminals.

[0053] The detecting means 414 may be implement-
ed in different ways for example as illustrated in Figure
2A and Figure 2B where the connection or disconnec-
tion are controlled on basis of the signal sensed on one
or more connector terminals, or as in Figure 3 wherein
the connection or disconnection is controlled by use of
a control signal supplied thereto via a control terminal
303. For example, the control terminal 303 may be con-
nected to the processor 107 whereby the controlling of
the switch 300 may be performed by the processor, e.
g. depending on which state the processor 107 is oper-
ated. For example, if the processor 107 and the memory
105 are connected to each other and to a terminal of the
connector401, as shown in Figure 4, the switch 300 may
be instructed to disconnect when internal data are trans-
mitted between the processor 107 and the memory 105,
whereas it may be instructed to connect when data are
to be transmitted to or from an external device via the
connector 401. The instruction of the switch may also
be derived from the presence of signals on one or more
connector terminals or in other ways, e.g. when an ex-
ternal mechanical switch indicating a programming
mode is activated externally.

[0054] Figure 5is an example of a mechanical detect-
ing means 501 adapted for detecting whether an exter-
nal electrical device is connected to a hearing aid, and
which is further adapted for keeping an electrical termi-
nal at a predefined electrical potential during the time
periods wherein an external device is not connected to
the hearing aid.

[0055] The mechanical detecting means shown is a
switch 501 which may be activated when an external
device is connected to a hearing aid 500 via a connector
503 having two or more electrical terminals 504, 505.
For example, the switch 501 positioned in such a way
that it is activated automatically when a plug or the like
is engaged with a connector 503 of the hearing aid, and
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hereby the switches of a switching means 508 are con-
nected, i.e. the connector terminals 504, 505 are con-
nected to one or more internal hearing aid components.
Likewise the connector terminals 504, 505 may be dis-
connected from the internal hearing aid components
when switch 501 is deactivated.

[0056] In another embodiment the switch 501 may be
activated by a user prior to the desired use of the con-
nector 503. In another embodiment the switch 501 may
be connected to the processor of the hearing aid 500
and hereby the processor may use the input therefrom
to select the mode of operation as mentioned above.
Alternatively the switch 501 may be connected as a con-
trol signal to a connection/disconnection device, e.g. the
circuit 300 shown in Figure 3. Other mechanical detect-
ing means 501 may be used in connection with a hearing
aid according to the invention, if desired.

[0057] The invention also relates to a method of op-
erating a hearing aid comprising a connector with a set
of closely spaced electrical terminals operatively con-
nected to one or more internal hearing aid components
and electrically connectable to an external device. The
method comprises the step of detecting whether an ex-
ternal device is connected or unconnected to the hear-
ing aid. The detection may be performed in different
ways, e.g. as described above in relation to a hearing
aid according to the invention. The method further in-
cludes keeping said set of closely spaced electrical ter-
minals at a substantially equal electrical potential during
atleast a part of time periods wherein an external device
is unconnected; i.e. when no external devices are con-
nected to the hearing aid. When, on the other hand, an
external device is operatively connected to one or more
internal hearing aid components via the connector, the
hearing aid may for example receive and/or transit data
via the electrical terminals of the connector. The method
or at least a part thereof may be executed by the proc-
essor of the hearing aid; i.e. the hearing aid includes
processor executable program code adapted for per-
forming at least a part of the above-mentioned method
when run by a processor in a digital hearing aid. For ex-
ample, when it is determined that an external device has
been connected to the hearing aid, an interrupt request
may be supplied to the processor of the hearing aid in-
dicating that the hearing aid is to be operated in a first
predefined mode of operation, e.g. at programming
mode. Likewise when it is determined that an external
device has been disconnected from the hearing aid, an-
other interrupt request may be supplied to the processor
indicating that the hearing aid is to be operated in a sec-
ond predefined mode of operation, e.g. at mode of nor-
mal hearing aid operation, and the connector may for
example be instructed to disconnect by supplying a con-
trol signal thereto.

[0058] Due to the fact that a preferred embodiment of
the invention has been illustrated and described herein
it will be apparent to those skilled in the art that modifi-
cations and improvements may be made to forms herein
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specifically disclosed. For example, the type of interface
formed by the electrical terminals of the connector is of
minor interest, as the problem according to the invention
occurs in a variety of prior art hearing aids including
electrical connector terminals. Further the hearing aids
shown include a connector forming part of a program-
ming interface but the connector may also be used for
other purposes, if desired. The connector may for ex-
ample be adapted for transmitting and/or receiving other
signals such as audio signals to and/or from an external
device when such a device is connected thereto, e. g.
via an audio shoe connected to the hearing aid via the
connector terminals. Further a hearing aid may include
one or more detecting means, and one or more electrical
and/or mechanical means adapted for keeping the con-
nector terminals of the hearing aid at substantially the
same potential. Further, in some embodiments the hear-
ing aid according to the invention may act as a master
when determining whether an external devise is con-
nected thereto or not. For example, the detecting means
may output a low duty-cycle pulse signal to one or more
of the electrical terminals 102, 103 and sensing imped-
ance changes, e.g. by measuring amplitude changes in
the pulse signal. In other embodiments the hearing aid
may act as a slave, e.g. being instructed in which time
periods the electrical terminals of the connector are to
be kept at the same or approximately the same electrical
potential. For example an AC signal, a DC signal, an
optical signal my be supplied to the hearing aid as an
instruction signal. Accordingly the scope of the present
invention is defined by the appended claims rather than
the forgoing described embodiments.

Claims
1. A hearing aid comprising:

a housing comprising a connector with a set of
closely spaced electrical terminals operatively
connected to one or more internal hearing aid
components, said set of electrical terminals be-
ing electrically connectable to an external de-
vice,

detecting means adapted to determine whether
an external device is connected or unconnect-
ed to the hearing aid, characterised in that

the detecting means is adapted for controlling
said set of closely spaced electrical terminals
so as to keep these at a substantially equal
electrical potential during at least a part of the
time periods wherein the external device is un-
connected.

2. A hearing aid according to claim 1, characterised
in that the detecting means is responsive to an
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10.

1.

electrical signal, such as a DC or an AC voltage,
supplied by the external device.

A hearing aid according to claim 2, characterised
in that, the detecting means comprises a compa-
rator responsive to said electrical signal.

A hearing aid according to claim 3, characterised
in that, said comparator includes a MOS transistor
to which gate terminal said electrical signal is sup-
plied.

A hearing aid according to claim 1, characterised
in that the detecting means includes mechanical
detecting means.

A hearing aid according to one or more of the pre-
ceding claims, characteri sed in that the set of
closely spaced electrical terminals is kept at a sub-
stantially equal electrical potential during substan-
tially the entire time periods wherein the external
device is unconnected.

A hearing aid according to one or more of the pre-
ceding claims, characterised in that said set of
closely spaced electrical terminals forms part of a
programming interface or an audio connector be-
tween the external device and the hearing aid.

A hearing aid comprising:

a housing comprising a programming interface
connector with a set of closely spaced electrical
terminals operatively connected to one or more
internal hearing aid components, said set of
electrical terminals being electrically connecta-
ble to an external device, characterised by in-
cluding voltage setting means adapted for
keeping said set of closely spaced electrical
terminals at a substantially equal DC-voltage.

A hearing aid according to claim 8, characterised
in that, pull-up or pull-down resistors form said volt-
age setting means.

A hearing aid according to claim 8, characterised
by including detecting means adapted to determine
whether an external device is connected or uncon-
nected to the hearing aid and said detecting means
being adapted for controlling said voltage setting
means so as to keep said set of closely spaced elec-
trical terminals at a substantially equal electrical po-
tential during at least a part of the time periods
wherein the external device is unconnected.

A method of operating a hearing aid comprising a
connector with a set of closely spaced electrical ter-
minals operatively connected to one or more inter-
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nal hearing aid components and electrically con-
nectable to an external device, said method com-
prising:

- detecting whether the external device is con-
nected or unconnected to the hearing aid, and

- keeping said set of closely spaced electrical
terminals at a substantially equal electrical po-
tential during at least a part of the time periods
wherein an external device is unconnected.
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