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Description

FIELD

[0001] The present application relates to a hearing in-
strument for use by a user.
[0002] The hearing instrument comprises a first micro-
phone for generation of a first microphone signal in re-
sponse to receipt of sound and the first microphone com-
prises a positive power supply terminal and a negative
power supply terminal. A control and processing circuit
of the hearing instrument comprises a first audio input
channel coupled to the first microphone signal and a sec-
ond audio input channel for receipt of a second audio
signal. The control and processing circuit comprises a
signal processor for receipt and processing of the first
microphone signal and the second audio signal accord-
ing to a hearing loss of the user. A power supply of the
control and processing circuit is configured to provide a
first microphone supply voltage between the positive and
negative power supply terminals of the first microphone.
A first controllable switch comprises a first switch control
terminal and is configured to selectively connect and dis-
connect the first microphone supply voltage between the
positive and negative power supply terminals of the first
microphone in accordance with a first switch control sig-
nal. A first controllable output port of the control and
processing circuit is configured to provide the first switch
control signal to the first switch control terminal.

BACKGROUND

[0003] Hearing instruments or hearing aids comprises
at least one microphone for receipt of incoming sound
such as speech and music. The incoming sound is am-
plified and processed in a signal processor of the hearing
instrument in accordance with one or more preset listen-
ing program(s) that typically have been computed from
a user’s specific hearing deficit for example expressed
in an audiogram. An output amplifier delivers the proc-
essed sound signal to the user’s ear canal via a miniature
speaker or receiver that may be housed in a casing of
the hearing instrument together with the microphone or
separately in an ear plug.
[0004] Modern hearing instruments are furthermore
providing increasingly sophisticated signal processing
functions and user interface functions thanks to rapid
progress of digital integrated circuit technology and al-
gorithm development in digital signal processing. Hence,
modern hearing instruments typically include a plurality
of different listening programs that may utilize various
microphone signals as audio input or so-called direct au-
dio input sources delivered e.g. through RF antennas,
infrared receivers or magnetic antennas like a telecoil.
Furthermore, a modern hearing instrument often in-
cludes more than one microphone for example 2, 3 or 4
microphones that may be simultaneously operative un-
der certain conditions to deliver multiple microphone sig-

nals. The multiple microphone signals may be exploited
to provide various types of noise reduction and beam-
forming functions or algorithms. One of the multiple mi-
crophone signals may be generated by an ear canal mi-
crophone and used for an occlusion suppression function
for example as disclosed in U.S. patent 8,520,875. The
selected type and number of signal processing functions
are typically associated with a particular listening pro-
gram that is either selected automatically by a control
and processing circuit of the hearing instruments or se-
lected manually by the hearing instrument user via ap-
propriate user actuable control buttons. Hence, a partic-
ular listening program will often utilize a specific signal
processing function or set of functions that are tailored
to particular sound environment of the user. A first listen-
ing program may for example comprise a beam-forming
function or algorithm and be tailored to noisy sound en-
vironments such as a train station or a bar. A second
listening program may utilize a single omnidirectional mi-
crophone input signal and be tailored to a relatively quiet
home or office sound environment etc.
[0005] However, a hearing aid microphone consumes
a certain amount of power when the microphone is op-
erative to produce a useful microphone signal from the
impinging sound such as between about 20 mW and 50
mW. This power consumption is drawn through positive
and negative power supply terminals of the microphone
that are coupled to a microphone supply voltage of the
hearing instrument. The current drawn from the micro-
phone supply voltage depletes the often modest energy
capacity of a battery source or cell of the hearing instru-
ment. The power consumption of the hearing aid micro-
phone is typically drawn by various kinds of preamplifiers
and other signal processing circuitry housed inside a cap-
sule or housing of the hearing aid microphone. In view
of the limited amount of energy stored in typical hearing
instrument battery cells, it is desirable to reduce the pow-
er consumption of hearing instrument circuitry and com-
ponents where and whenever possible.
[0006] U.S. 6,760,457 B1 discloses a hearing aid with
a magnetically activated switch that automatically switch-
es the hearing aid input from a microphone input to a
voice coil input in response to the presence of a magnetic
field. The magnetic field may be generated by a magnet
in a telephone handset such that the hearing instrument
automatically switches to voice coil input when the hear-
ing aid user picks up the handset for answering the tel-
ephone.
[0007] Furthermore, US 2013/004003 discloses a
hearing aid in which power is switched off by manipulation
of a battery case.
[0008] Finally, US 2009/052707 is referred to which
discloses to switch off a hearing aid based on a magnetic
field detected by reed contacts in the hearing aid.

SUMMARY

[0009] The invention is defined by the independent

1 2 



EP 2 866 471 B1

3

5

10

15

20

25

30

35

40

45

50

55

claim. Preferrred embodiments are defined in the de-
pendent claims.
[0010] A first aspect relates to a hearing instrument for
use by a user, the hearing instrument comprising a first
microphone for generation of a first microphone signal in
response to receipt of sound where the first microphone
comprises a positive power supply terminal and a nega-
tive power supply terminal. The hearing instrument fur-
ther comprises a control and processing circuit compris-
ing a first audio input channel coupled to the first micro-
phone signal and a second audio input channel for receipt
of a second audio signal. A signal processor of the control
and processing circuit is configured for receipt and
processing of the first microphone signal and the second
audio signal according to a hearing loss of the user. A
power supply is configured to provide a first microphone
supply voltage between the positive and negative power
supply terminals, respectively, of the first microphone. A
first controllable switch comprises a first switch control
terminal and the first controllable switch is configured to
selectively connect and disconnect the first microphone
supply voltage between the positive and negative power
supply terminals of the first microphone in accordance
with a first switch control signal. A first controllable output
port of the control and processing circuit is configured to
provide the first switch control signal to the first switch
control terminal.
[0011] The capability of the control and processing cir-
cuit of the present hearing instrument to disconnect the
first microphone supply voltage via the first controllable
switch enables a substantial reduction or elimination of
the power consumption of one or more non-operative
hearing instrument microphone(s) while the hearing in-
strument otherwise remains operative. The hearing in-
strument may for example remain operative by reproduc-
ing audio input delivered by one of the previously dis-
cussed direct audio input sources. As mentioned above,
certain listening programs may not require all hearing
instrument microphones to be operative simultaneously
and indeed certain listening programs may not require
even a single operative microphone such as a listening
program acquiring its audio input from the above-dis-
cussed direct audio input sources. Another advantage of
the present hearing instrument is that the control and
processing circuit of the hearing instrument is able to
control the connection and disconnection of the micro-
phone supply voltage of each of the hearing instrument
microphone(s) for example in accordance with a selected
listening program such that only required microphones
are supplied with power and therefore operative in any
selected listening program. Since, the control and
processing circuit controls selection of the desired listen-
ing program, either automatically or in response to user
input, the audio input source or sources used in the se-
lected listening program are known. Hence, the control
and processing circuit is capable of identifying and dis-
connect one or more inoperative microphone(s). It fur-
thermore advantageous that the control and processing

circuit is able of controlling the connection and discon-
nection of the microphone supply voltage of each of the
hearing instrument microphone(s) in certain types of sig-
nal processing algorithms that rely on an interval based
utilization pattern of certain microphone signals. Hence,
the voltage supply of the relevant microphone(s) may be
disconnected by the control and processing circuit during
time intervals where these microphones are unused.
[0012] The hearing instrument may for example re-
ceive, process and reproduce audio signals to the user
delivered from a remote audio source via a wireless or
wired receiver coupled to the second audio input channel.
In the latter situation, the control and processing circuit
may therefore disconnect the microphone voltage supply
to the first microphone. According to this embodiment,
the hearing instrument further comprises a wireless re-
ceiver for receipt of a wireless modulated audio signal
and a decoder coupled to the wireless receiver for ex-
tracting a wireless audio signal and coupling the wireless
audio signal to the second audio input channel or a third
audio input channel of the control and processing circuit.
The wireless receiver may comprise an appropriate an-
tenna for the selected type of wireless transmission such
as an antenna selected from a group of {RF antenna,
magnetic antenna, optical receiver}. The RF antenna
may for example be configured for receipt of a wireless
modulated audio signal according to the Bluetooth stand-
ard or the Bluetooth Low energy (Bluetooth LE) standard
or according to US 8,229,146. Alternatively, a much lower
frequency of communication may be applied for example
based on magnetic coupling in which case the magnetic
antenna may comprise a traditional telecoil. The optical
receiver may comprise a suitable LED based light sensor.
[0013] The remote audio source may comprise a port-
able wireless microphone, such as a ReSound Unite™
Mini Microphone, placed near a sound source such as a
speaker, a teacher, a television, a radio or any other type
of sound source of interest. The portable wireless micro-
phone pick-up sound close to the sound source and
transmits a corresponding modulated audio signal to the
wireless receiver of the hearing instrument via a suitable
communication link. The modulated audio signal may be
coded in digital format for example in accordance with a
standardized digital audio protocol.
[0014] Since the control and processing circuit of the
hearing instrument controls the connection and discon-
nection of the microphone supply voltage of the first mi-
crophone, the control and processing circuit it is capable
of identifying and disconnecting the power supply of the
first microphone via the first controllable output port when
the microphone signal is not required by a selected signal
processing function or algorithm executed by the signal
processor. In one embodiment at least one processing
parameter used to process the first microphone signal is
used to set a logic state of the first controllable output
port and thereby connect or disconnect the first micro-
phone supply voltage. The at least one processing pa-
rameter may for example indicate that an omnidirectional
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microphone signal is required based on an analysis of
the noise characteristics of the first microphone signal.
In response, the control and processing circuit may there-
fore connect the microphone supply voltage to the first
microphone.
[0015] In an embodiment, the hearing instrument com-
prises a second microphone for receipt of sound and gen-
eration of a corresponding second microphone signal at
the second audio input channel. The second microphone
comprises a positive power supply terminal and a nega-
tive power supply terminal. The control and processing
circuit further comprises a microphone supply terminal
providing a second microphone supply voltage to the
positive and negative power supply terminals of the sec-
ond microphone and a second controllable switch con-
figured to selectively connect and disconnect the second
microphone supply voltage from the positive and nega-
tive power supply terminals of the second microphone in
accordance with a second switch control signal from the
first, or a second, controllable output port connected to
the second switch control terminal. Hence, the second
microphone signal is coupled to the second audio input
channel in this embodiment instead of the above dis-
cussed audio input from the remote audio source via the
wireless or wired receiver. The skilled person will appre-
ciate that a further embodiment may comprise the previ-
ously discussed audio input from the remote audio
source via the above-mentioned additional or third audio
input channel.
[0016] In some embodiments, the microphone signal
from the second microphone may only be required during
certain time intervals and the control and processing cir-
cuit therefore configured to control the second controlla-
ble switch to selectively connect and disconnect the sec-
ond microphone supply voltage according to a temporal
utilization pattern of the second microphone. The utiliza-
tion pattern of second microphone may for example be
determined by a particular signal processing function for
example a beam-forming function that is activated in an
intermittent pattern in response to certain predetermined
audio signal characteristics of the incoming microphone
signal. In one embodiment, the control and processing
circuit is configured to determine the temporal utilization
pattern of the second microphone based on an ear canal
sound pressure.
[0017] Various signal processing functions or algo-
rithms with respective processing parameters may be
assembled or bundled to define a particular preset lis-
tening program of the hearing instrument such that each
preset listening program selects a particular audio signal
channel, or set of audio input channels, together with a
particular set of signal processing functions that are ap-
plied to the audio signals of the selected audio channels.
Hence, the control and processing circuit may connect
and disconnect supply voltage to each of the first and
second microphones in accordance with the selected
preset listening program such that only the required mi-
crophones are powered and operative in the selected

listening program. The preset listening program may ei-
ther be selected automatically by the control and
processing circuit of the hearing instruments for example
based on an analysis of the spectral or temporal content
of the first and/or second microphone signals or manually
by the hearing instrument user via appropriate user ac-
tuable control buttons generating appropriate control sig-
nals to the control and processing circuit. In an embodi-
ment, the hearing instrument may comprise an omnidi-
rectional listening program, said omnidirectional listening
program utilizing a single audio signal channel. In an al-
ternative or additional embodiment, the hearing instru-
ment may comprise a directional listening program, said
directional listening program utilizing at least the first and
the second audio input channels.
[0018] At least the first audio input channel may com-
prise an analog-to-digital converter generating a digitized
microphone signal for a Digital Signal Processor (DSP)
of the signal processor. The skilled person will under-
stand that the first audio input channel may comprise
additional signal conditioning circuits such as a micro-
phone preamplifier in-front of, or integrated with, the an-
alog-to-digital converter and/or various frequency selec-
tive filters to highpass, lowpass or bandpass filter the
microphone signal. The second audio input channel may
likewise comprise an analog-to-digital converter and var-
ious additional signal conditioning circuits adapted to the
nature of the audio signal source coupled to the second
audio input channel of the control and processing circuit
e.g. the second microphone or the remote audio source.
[0019] While each of the first and second controllable
switches in principle may either be integrated on the con-
trol and processing circuit or provided as separate com-
ponents external to the control and processing circuit, it
is preferred that at least one, and preferably both, of the
first and second controllable switches is/are integrated
on the control and processing circuit. The first controlla-
ble switch may for example be arranged in series with
the positive and negative power supply terminals of the
first microphone and the second controllable switch ar-
ranged in series with the positive and negative power
supply terminals of the second microphone if the latter
is available. The small dimensions of typical hearing in-
struments and correspondingly small area offered by
electronic carrier components of the hearing instruments
will often make it advantageous to integrate both the first
and second controllable switches with the control and
processing circuit. The electronic carrier component may
comprise a single-layer or multilayer printed circuit board
or ceramic substrate. The control and processing circuit
is preferably provided as a single semiconductor die or
substrate for example fabricated in sub-micron CMOS
processes. In the alternative, at least one, and optionally
both, of the first and second controllable switches may
be arranged externally to the control and processing cir-
cuit in series with the positive and negative power supply
terminals of the first microphone or the second micro-
phone. In an embodiment, the controllable switches may
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be integrated on the microphones.
[0020] Each of the first and second controllable switch-
es may comprise a semiconductor switch for example a
transistor switch such as a MOSFET switch since the
latter is particularly simple to integrate on a sub-micron
digital CMOS based semiconductor die or substrate hold-
ing the control and processing circuit. If the first and/or
second controllable switch is mounted externally to the
control and processing circuit, the first and/or second
controllable switch may include a miniature electrome-
chanical relay or a MEMS relay etc. The respective switch
control terminals of such externally arranged first and/or
second controllable switches may be electrically con-
nected to an externally accessible output port or ports of
the control and processing circuit via suitable electric wir-
ing of the hearing instrument. The electric wiring may
comprise electric traces or wires formed on, or in, the
previously discussed electronic carrier component.
[0021] The first microphone may comprise a sound in-
let or port arranged in a housing or shell of the hearing
instrument to pick-up sound from an external environ-
ment such as public or private space or room. The hous-
ing of the hearing instrument may comprise any known
housing style such as Behind-the-Ear (BTE), In-the-Ear
(ITE), In-the-Canal (ITC), Completely-in-Canal (CIC) etc.
In an embodiment, the second microphone of the hearing
instrument may have a second sound inlet arranged in
the housing or shell to pick-up the sound from the external
environment of the hearing instrument. In this embodi-
ment, the first and second sound inlets are preferably
closely spaced on the housing shell e.g. spaced with a
distance smaller than 30 mm such as between 5 and 20
mm. This closely spaced arrangement of the sound inlets
or ports is beneficial to extract or derive the previously
discussed directional microphone signal from the first
and second microphone signals. Hence according to this
embodiment, the control and processing circuit may be
configured to connecting the positive and negative power
supply terminals of the first microphone to the first micro-
phone supply voltage and disconnecting the positive and
negative power supply terminals of the second micro-
phone from the second microphone supply voltage if a
first preset listening program is selected to utilize the first
microphone signal only as audio input, e.g. to form an
omnidirectional. The control and processing circuit may
furthermore connect the positive and negative power
supply terminals of the first microphone to the first micro-
phone supply voltage and connects the positive and neg-
ative power supply terminals of the second microphone
to the second microphone supply voltage if a second pre-
set listening program is selected to combine the first and
second microphone signals in the signal processor, e.g.
to form a directional microphone signal via a beam-form-
ing function.
[0022] In another advantageous embodiment of the
present hearing instrument with at least two micro-
phones, the sound inlet of the second microphone is ar-
ranged in the housing or shell of the hearing instrument

to pick-up sound from a user’s ear canal when the hearing
instrument is fitted on or in the user’s ear. The ability to
measure and process the sound pressure in the user’s
ear canal may be helpful for numerous reasons for ex-
ample to provide occlusion suppression or cancellation
in the hearing instrument while the user speaks.
[0023] As mentioned above, the processing circuit may
comprise a plurality of preset listening programs utilizing
different processing parameters in the signal processor
to process at least the first microphone signal. The control
and processing circuit may be configured to connect and
disconnect at least the first microphone supply voltage
via the first controllable output port in accordance with
the selected preset listening program. The skilled person
will understand that the control and processing circuit
may be configured to connect and disconnect the respec-
tive microphone supply voltages of any further micro-
phones via additional controllable output ports in accord-
ance with the selected preset listening program. The dif-
ferent processing parameters may have been deter-
mined by a hearing aid fitting system in accordance with
the user’s hearing loss during a fitting session at an au-
diologist office. The different processing parameters may
have been written to the hearing instrument in connection
with the fitting session and loaded into a non-volatile data
memory space of the hearing instrument. The different
processing parameters may have been stored in the non-
volatile data memory space such that these are readable
by the signal processor during operation of the hearing
instrument.
[0024] The signal processor preferably comprises a
software programmable microprocessor such as a DSP
core. Each of the above-discussed signal processing
functions and listening programs may comprise a set of
executable program instructions that are executed on the
software programmable microprocessor core. In the al-
ternative, the signal processor may comprise a hard-
wired DSP implemented by an appropriately configured
assembly of digital sequential and combinatorial logic cir-
cuitry.
[0025] The power supply of the the control and
processing circuit may comprise a DC power supply. In
an embodiment, the DC power supply may comprise var-
ious types of supply circuitry for example a linear voltage
regulator or a switched mode DC-DC power converter
and both coupled to a battery source of the control and
processing circuit. The battery source of the hearing in-
strument may be provided by a traditional 1.2 V Zinc-Air
battery cell or by one or more rechargeable battery cells.
The DC power supply may be configured to deliver a
microphone supply voltage with a DC level between 0.9
V and 1.1 V which is suitable for typical hearing instru-
ment microphones. Otherwise, the DC voltage level may
be adapted to the voltage supply requirements of any
particular type of hearing aid microphone. As mentioned
above, each hearing instrument microphone may draw
between 20 mW and 50 mW from the microphone supply
voltage when it is connected thereto. The DC power sup-
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ply may comprise boost type switched mode DC-DC
power converter if a microphone supply voltage higher
than the DC voltage delivered by the battery source is
required or a buck type switched mode DC-DC power
converter if the microphone supply voltage required is
lower than the DC voltage of the battery source.
[0026] A hearing instrument for use by a user, includes:
a first microphone for generation of a first microphone
signal in response to receipt of sound, the first micro-
phone comprising a positive power supply terminal and
a negative power supply terminal; and a control and
processing circuit comprising: a first audio input channel
configured to receive the first microphone signal, a sec-
ond audio input channel configured for receipt of an audio
signal, a signal processor for receipt and processing of
the first microphone signal and the audio signal according
to a hearing loss of the user, a power supply configured
to provide a first microphone supply voltage for the first
microphone, a first controllable switch comprising a first
switch control terminal, the first controllable switch con-
figured to selectively connect the first microphone supply
voltage to, and disconnect the first microphone supply
voltage from, the first microphone in accordance with a
first switch control signal, and a first output port config-
ured to provide the first switch control signal to the first
switch control terminal.
[0027] Optionally, the hearing instrument further in-
cludes: a second microphone for receipt of sound and
generation of a corresponding second microphone sig-
nal, the second microphone coupled to the second audio
input channel, and comprising a positive power supply
terminal and a negative power supply terminal; wherein
the control and processing circuit further comprises:a mi-
crophone supply terminal providing a second micro-
phone supply voltage to the second microphone, and a
second controllable switch comprising a second switch
control terminal, the second controllable switch config-
ured to selectively connect the second microphone sup-
ply voltage to, and disconnect the second microphone
supply voltage from, the second microphone in accord-
ance with a second switch control signal from the first
output port, or a second output port, connected to the
second switch control terminal.
[0028] Optionally, the second microphone comprises
a sound inlet arranged in a housing or shell of the hearing
instrument to pick-up sound from an ear canal of the user
when the hearing instrument is fitted on or in an ear of
the user.
[0029] Optionally, the control and processing circuit is
further configured to control the second controllable
switch to selectively connect and disconnect the second
microphone supply voltage according to a temporal uti-
lization pattern of the second microphone.
[0030] Optionally, the control and processing circuit is
configured to determine the temporal utilization pattern
of the second microphone based on an ear canal sound
pressure.
[0031] Optionally, the control and processing circuit

comprises a plurality of preset listening programs, and
wherein the control and processing circuit is configured
for selectively: connecting the positive and negative pow-
er supply terminals of the first microphone to the first
microphone supply voltage, and disconnecting the pos-
itive and negative power supply terminals of the second
microphone from the second microphone supply voltage,
if a first one of the preset listening programs is selected
to utilize the first microphone signal, and not the second
microphone signal, as audio input; connecting the posi-
tive and negative power supply terminals of the first mi-
crophone to the first microphone supply voltage, and con-
necting the positive and negative power supply terminals
of the second microphone to the second microphone sup-
ply voltage, if a second one of the preset listening pro-
grams is selected to combine the first and second micro-
phone signals in the signal processor.
[0032] Optionally, at least one of the first and second
controllable switches is arranged in series with the pos-
itive and negative power supply terminals of the first mi-
crophone or the second microphone.
[0033] Optionally, the hearing instrument further in-
cludes: a wireless receiver for receipt of a wireless mod-
ulated audio signal; and a decoder coupled to the wire-
less receiver for extracting a wireless audio signal and
coupling the wireless audio signal to the second audio
input channel or a third audio input channel of the control
and processing circuit.
[0034] Optionally, the wireless modulated audio signal
comprises a digitally coded audio signal.
[0035] Optionally, the wireless receiver comprises a
RF antenna, a magnetic antenna, or an optical receiver.
[0036] Optionally, the hearing instrument further in-
cludes: a second microphone; and a second controllable
switch; wherein the second controllable switch is external
to the control and processing circuit and is arranged in
series with the positive and negative power supply ter-
minals of the first microphone or the second microphone.
[0037] Optionally, the first microphone comprises a
sound inlet arranged in a housing or shell of the hearing
instrument to pick-up sound from an external environ-
ment.
[0038] Optionally, the control and processing circuit
comprises a plurality of preset listening programs utilizing
different processing parameters in the signal processor
to process at least the first microphone signal; and where-
in the control and processing circuit is configured to con-
nect and disconnect at least the first microphone supply
voltage via the first output port in accordance with a se-
lected one of the preset listening programs.
[0039] Optionally, the first audio input channel com-
prises a microphone preamplifier and an analog-to-digital
converter for generating a digitized microphone signal
for a Digital Signal Processor (DSP) of the signal proc-
essor.
[0040] Optionally, the signal processor comprises a
software programmable microprocessor core.
[0041] Optionally, the power supply comprises a linear
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voltage regulator or a switched DC-DC power converter.
[0042] Optionally, the first controllable switch compris-
es a MOSFET.
[0043] Optionally, the signal processor is configured
to set a logic state of the first output port based on at
least one processing parameter used to process the first
microphone signal.
[0044] Other and further aspects and features will be
evident from reading the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] The drawings illustrate the design and utility of
various features described herein, in which similar ele-
ments are referred to by common reference numerals.
In order to better appreciate how the above-recited and
other advantages and objects are obtained, a more par-
ticular description will be rendered, which are illustrated
in the accompanying drawings. These drawings depict
only exemplary features and are not therefore to be con-
sidered limiting in the scope of the claims.
[0046] Embodiments will be described in more detail
in connection with the appended drawings in which:

FIG. 1 is a simplified schematic block diagram of a
hearing instrument comprising a processor control-
led connection and disconnection of microphone
power supply in accordance with an embodiment;
and
FIG. 2 is a simplified schematic block diagram of a
multi-microphone hearing instrument comprising a
processor controlled individual connection and dis-
connection of microphone power supplies in accord-
ance with an embodiment; and
FIG. 3 is a simplified schematic block diagram of a
multi-microphone hearing instrument comprising a
processor controlled individual connection and dis-
connection of microphone power supplies in accord-
ance with an embodiment.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0047] Various features are described hereinafter with
reference to the figures. It should be noted that the figures
are not drawn to scale and that the elements of similar
structures or functions are represented by like reference
numerals throughout the figures. It should be noted that
the figures are only intended to facilitate the description
of the features. They are not intended as an exhaustive
description of the claimed invention or as a limitation on
the scope of the claimed invention. In addition, an illus-
trated feature needs not have all the aspects or advan-
tages shown.
[0048] An aspect or an advantage described in con-
junction with a particular feature is not necessarily limited
to that feature and can be practiced in any other features
even if not so illustrated.
[0049] FIG. 1 is a simplified schematic block diagram

of a hearing instrument 100 comprising a processor con-
trolled connection and disconnection of microphone pow-
er supply in accordance with an embodiment. The hear-
ing instrument may comprise any type of hearing aid
housing style such as Behind-the-Ear (BTE), In-the-Ca-
nal (ITC), Completely-in-Canal (CIC) etc. An output am-
plifier and a miniature receiver/speaker for production of
ear canal sound pressure have both been omitted for
simplicity but could in an embodiment be communica-
tively coupled to an output port or inlet of the processor.
The hearing instrument 100 comprises a microphone M1
powered by a positive power supply terminal coupled to
a microphone supply voltage terminal VMIC1 of a control
and processing circuit 101. A negative power supply ter-
minal of the microphone M1 is coupled to a ground po-
tential like a ground terminal of the control and processing
circuit 101. Hence, supply power to the microphone M1
flows through the positive and negative power supply ter-
minals and is used to power a microphone preamplifier
arranged inside a housing or casing of the microphone.
The positive and negative power supply terminals of the
microphone M1 may be formed as a pair of externally
accessible soldering pads on the housing or casing of
the microphone. The microphone M1 further includes a
microphone signal terminal or pad which is connected to
an output of the microphone preamplifier and supplies a
first microphone signal 199 generated in response to in-
coming sound. The skilled person will appreciate that for
certain types of microphones, the audio signal terminal
and the positive power supply terminal are provided as
a single shared microphone pad or terminal.
[0050] The control and processing circuit 101 compris-
es a first audio input channel 103 coupled to the first
microphone signal 199 via an audio input terminal 196
of the control and processing circuit 101. The first audio
input channel 103 comprises a microphone preamplifier
or buffer A1 delivering an amplified/buffered, and possi-
bly filtered, microphone signal to a first analog-to-digital
converter ΣΔ1 to generate a digitized or digital micro-
phone signal 198. The first analog-to-digital converter
may comprise a ΣΔ type of converter as indicated on the
figure or any other suitable type of analog-to-digital con-
verter such as a flash converter, successive approxima-
tion converter etc. The digital microphone signal 198 is
applied to a first input channel 197 of a Digital Signal
Processor 111 (DSP) of the control and processing circuit
101. The DSP 111 may comprise a software program-
mable DSP core and may apply one or more signal
processing functions to the digital microphone signal 198
under control of a set of executable program instructions
or code. The one or more signal processing functions are
preferably adapted to process the digital microphone sig-
nal according to a hearing loss of a user of the hearing
instrument. Hence, various processing parameters of the
one or more signal processing functions may have been
determined during a preceding hearing aid fitting session
with the user at an audiologist office and loaded into a
non-volatile data memory space 195 accessible to the
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DSP 111.
[0051] The DSP 111 is clocked by a master clock signal
supplied by a clock generator 109 that may have a clock
frequency between 1 and 20 MHz. The clock generator
109 may additionally supply synchronous clock signals
to the first and a second analog-to-digital converters ΣΔ1,
ΣΔ2. The control and processing circuit 101 may also
comprise a second audio input channel 105 for receipt
of a second so-called direct audio signal via preamplifier
A2 and the second analog-to-digital converter ΣΔ2. The
second audio input channel 105 furthermore comprises
a wireless receiver and decoder 104 in front of the second
preamplifier A2. The wireless receiver and decoder 104
is coupled to an RF antenna 106 for receipt of a wireless
RF modulated audio signal VRF1 there through. The
skilled person will understand that the wireless receiver
and decoder 104 may operate according to the Bluetooth
standard or Bluetooth LE standard or according to US
8,229,146 utilizing digital audio transmission protocols
and profiles of the Bluetooth standard or Bluetooth LE
standard or according to US 8,229,146. The wireless re-
ceiver and decoder 104 may extract the wireless audio
signal from the RF modulated audio signal VRF1 and ap-
ply the latter in analog format to an input of the second
preamplifier A2. The output signal of the preamplifier A2
is subsequently digitized in the second analog-to-digital
converter ΣΔ2 and applied to a second digital channel of
the DSP 111 for further processing in accordance with
the user’s hearing loss as described earlier. In the alter-
native, the wireless receiver and decoder 104 may be
configured to directly extract or decode the incoming RF
modulated audio signal to a digital signal format and ap-
ply the digital audio signal to an appropriate digital input
channel of the DSP 111. The audio signal routing asso-
ciated with this direct digital decoding of the RF modu-
lated audio signal is schematically indicated by the dotted
line or wire 113.
[0052] The control and processing circuit 101 compris-
es a voltage or power supply such as a DC power supply,
DC-DC, configured to provide the previously discussed
microphone supply voltage VMIC1 between the positive
and negative power supply terminals of the microphone
M1. The DC power supply, DC-DC, may comprise a rel-
atively simple linear regulator providing a low-noise and
ripple free DC microphone supply voltage with a voltage
level that is 100 -300 mV lower than a battery voltage
supplied to a power supply terminal VBAT of the control
and processing circuit 101 by a suitable battery source
such as a 1.2 V Zinc-Air battery cell. A filtering or smooth-
ing capacitor C1 may be utilized to suppress ripple and
noise in the DC microphone supply voltage. A typical
hearing aid microphone will draw between 20 and 50 mA
of current from the DC voltage supply at a 1 V voltage
level. A controllable semiconductor switch SW1 is inte-
grated on the control and processing circuit 101 and cou-
pled in series with the positive and negative power supply
terminals of the microphone M1 via the microphone sup-
ply voltage terminal VMIC1 and the ground terminal of the

circuit 101. The skilled person will understand that the
controllable semiconductor switch SW1 may comprise
different types of semiconductor switches such as a bi-
polar transistor, a CMOS transistor, a JFET etc. depend-
ing e.g. on the semiconductor technology of the control
and processing circuit 101 and various application spe-
cific requirements. The controllable semiconductor
switch SW1 may comprise a MOSFET or a combination
of MOSFETs (e.g. a pass-gate coupling) in the present
embodiment due to the small size, large off-resistance
and low on-resistance of MOSFET switches. The con-
trollable semiconductor switch SW1 comprises a gate ter-
minal or control terminal (not shown) to which a switch
control signal Φ1 is applied to selectively connect and
disconnect the output voltage VREG of the DC power sup-
ply to the microphone M1. A logic high level of the switch
control signal Φ1 places SW1 in a conducting state or on-
state with low resistance, e.g. less than 1 kΩ. On the
other hand, a logic low level of the switch control signal
Φ1 places SW1 in a non-conducting state or off-state with
large resistance e.g. larger than 1 GΩ. Hence, in the off-
state the resistance of SW1 corresponds substantially to
an open circuit such that the positive and negative power
terminals of the microphone are effectively disconnected
from the microphone supply voltage VREG and the current
drawn by the microphone reduced to substantially zero.
The skilled person will appreciate that the controllable
semiconductor switch SW1 in the alternative may be in-
serted in series with the negative power supply terminal
of M1 for example arranged in ground line or wire of the
control and processing circuit 101 instead of in series
with the microphone supply voltage VREG.
[0053] The actual voltage level of the switch control
signal Φ1 for providing the logic low and high levels will
depend on the particular type of the switch for example
PMOS or NMOS transistor. The switch control signal Φ1
is supplied by a controllable output port P1 of the control
and processing circuit 101 electrically coupled to the gate
terminal of SW1 via on-chip electrical wire. A logic level
of the controllable output port is controlled by the control
and processing circuit 101 e.g. by the previously dis-
cussed signal processor 111 or another suitable control-
ler, which is able to write to the controllable output port
P1. The controllable output port P1 may for example be
mapped to a particular bit value of a peripheral control
register (not shown) of the control and processing circuit
101. The skilled person will understand that if the hearing
instrument comprises a plurality of microphones, the pe-
ripheral control register may contain a plurality of bit val-
ues each addressing a particular controllable output port
and a corresponding switch control signal of a controlla-
ble switch configured to selectively connect and discon-
nect the microphone supply voltage of each microphone
of the plurality of microphones.
[0054] As previously mentioned, the DSP 111 may
comprise a software programmable DSP core that ap-
plies one or more signal processing functions to the digital
microphone signal from M1 to process the digital micro-
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phone signal 198 according to the hearing loss of the
user. These signal processing functions may comprise
different processing parameters of functions like non-lin-
ear amplification, noise reduction, frequency response
shaping etc. which are collected in a first preset listening
program. The DSP 111 furthermore comprises at least
one additional listening program that does not utilize the
microphone signal, but instead uses the previously dis-
cussed second direct audio signal supplied by the second
audio input channel 105. The DSP 111 may be configured
to make the switch between the first and second preset
listening programs, and any further available listening
program for that matter, in accordance with a control sig-
nal supplied by one of the previously discussed user-
actuable control buttons. This control signal may for ex-
ample be routed to a suitable DSP readable input port
(not shown) of the control and processing circuit 101.
When the control signal indicates the user wishes to
switch from the first to the second preset listening pro-
gram, the DSP 111 in response switches from reading
and processing the digital microphone signal of the first
input channel 103 to reading and processing the direct
digital audio signal from the second audio input channel
105. Furthermore, the DSP 111 proceeds to disconnect-
ing the microphone supply voltage VREG from the micro-
phone via SW1 by writing the appropriate logic state to
the controllable port P1 as discussed above. If the user
at a later point in time once again presses the user-ac-
tuable control button to signal a desire to return to the
first preset listening program, the DSP 111 proceeds to
re-connecting the microphone supply voltage VREG to
the microphone by closing SW1 and read and process
the digital microphone signal now again supplied though
the first audio input channel 103.
[0055] FIG. 2 is a simplified schematic block diagram
of a multi-microphone hearing instrument 200 comprising
a processor controlled individual connection and discon-
nection of microphone power supplies in accordance with
a second embodiment. The same features in the present
embodiment and the previously discussed first embodi-
ment have been supplied with corresponding reference
numerals to ease comparison. The skilled person will un-
derstand that the general remarks made above to the
properties of the microphone M1 and the properties of
the various circuit blocks of the control and processing
circuit 101 are equally applicable to the corresponding
microphones M1, M2 and M3 and the corresponding cir-
cuit blocks of the control and processing circuit 201. The
present multi-microphone hearing instrument 200 com-
prises three microphones M1, M2 and M3 coupled to a
DSP 211 via respective audio input channels 203, 205,
205a and not any direct audio input channel. However,
the skilled person will understand that other embodi-
ments may additionally comprise such a direct audio in-
put channel similar to the one discussed in connection
with the first embodiment. In the present embodiment,
the same DC power supply, DC-DC, supplies micro-
phone supply voltage to all three microphones M1, M2

and M3 via respective microphone supply voltage termi-
nals VMIC1, VMIC2 and VMIC3 as illustrated. A controllable
semiconductor switch SW1, SW2 and SW3 is arranged
between the DC supply voltage VREG supplied by the
common DC power supply and each the microphone sup-
ply voltage of each of the three microphones M1, M2 and
M3. Thereby, each of the microphones M1, M2 and M3
can be individually connected and disconnected to VREG
via appropriate gate terminals and appropriate switch
control signals Φ1, Φ2 and Φ3 supplied via respective
controllable output ports P1, P2 and P3 of the DSP 211.
The controllable output ports P1, P2 and P3 are electri-
cally connected to respective switch control terminals
(not shown) of the controllable semiconductor switches
SW1, SW2 and SW3 and supply appropriate switch con-
trol signals Φ1 Φ2 and Φ3, respectively, to the switch con-
trol terminals. The skilled person will appreciate that nu-
merous different configurations of the three microphones
M1, M2 and M3 and corresponding signal processing
functions are possible in different embodiments. In one
embodiment, the microphones M1 and M2 may have re-
spective sound inlets arranged at a proximal position in
a housing or shell of the hearing instrument 200 to both
be able to pick-up sound from an external environment
of the hearing instrument. The microphone M3 may on
the other hand have a sound inlet arranged in the housing
or shell of the hearing instrument to pick-up sound from
the user’s ear canal when the hearing instrument 200 is
placed in the user’s ear canal. In this manner, the micro-
phone M3 records or pick-up the user’s ear canal sound
pressure which may be helpful for numerous reasons for
example to provide occlusion suppression or cancella-
tion via a suitable signal processing function. The respec-
tive microphone signals delivered by the two micro-
phones M1 and M2 may be utilized by the signal processor
to form various kinds of directional or beam-forming func-
tions in a particular listening program or programs. The
latter listening program or programs are generally helpful
to suppress environmental noise and improve speech
intelligibility for the user in noisy environments or sur-
roundings. However, a first listening program, which may
be preferable by the user when situated in quiet environ-
ments, may utilize omnidirectional microphone input
without any occlusion suppression. Consequently, the
positive and negative power supply terminals of the first
microphone M1 may be connected to the DC supply volt-
age VREG via SW1 to deliver a microphone signal from
microphone M1 to be processed by the DSP 211 while
the respective positive and negative power supply termi-
nals of the unused second and third microphone M2 and
M3 may be disconnected from the DC supply voltage
VREG by the DSP 211 via the controllable output ports
P2 and P3 and controllable semiconductor switches SW2
and SW3 in the first listening program. Hence, when the
first listening program is active, the power consumption
of both the second and third microphone M2 and M3 is
eliminated.
[0056] FIG. 3 is a simplified schematic block diagram
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of a multi-microphone hearing instrument 300 comprising
a processor controlled individual connection and discon-
nection of microphone power supplies in accordance with
a third embodiment. The same features of the present
embodiment and the previously discussed second em-
bodiments have been supplied with corresponding ref-
erence numerals to ease comparison. The skilled person
will understand that the general remarks above to the
properties of the microphones M1 - M3 and the properties
of the various circuit blocks of the control and processing
circuit 201 are equally applicable to the corresponding
microphones M1, M2 and M3 and the corresponding cir-
cuit blocks of the control and processing circuit 301. The
present multi-microphone hearing instrument 300 com-
prises the three microphones M1, M2 and M3 and not any
direct audio input channel. However, the skilled person
will understand that other embodiments may additionally
comprise such a direct audio input channel similar to the
one discussed in connection with the first embodiment.
In the present embodiment, a first controllable switch
SW1 is formed as a separate component externally to
the control and processing circuit 301. The second and
third controllable switches SW2 and SW3 are integrated
on the control and processing circuit 301 as outlined
above in connection with the second embodiment, but
may alternatively be supplied as separate external com-
ponents as well. The skilled person will appreciate that
the first controllable switch SW1 may comprise a semi-
conductor switch for example comprising one or more
transistors such as MOSFETs, JFETs, bipolar transistors
like the previously discussed integrally formed (i.e. on
the control and processing circuit 301) controllable sem-
iconductor switches SW1, SW2 and SW3. However, the
first controllable switch SW1 may alternatively comprise
a miniature electromechanical relay or other types of re-
lays.
[0057] The switch control signal Φ1 is applied to a
switch control terminal (not shown) of the first controllable
switch SW1 via an externally accessible output port P1
and pad 308 of the control and processing circuit 301.
The controllable output port P1 may for example be
mapped to a particular I/O address of an I/O address
space of the control and processing circuit 101. The
skilled person will understand that various level transla-
tion circuitry may be inserted between the output port
308 and the switch control terminal of SW1 if required to
provide an appropriate voltage level of the switch control
signal.
[0058] The skilled person will understand that the illus-
trated separate controllable output ports P1, P2 and P3
in other embodiments may be replaced with a single out-
put port with encoded switch addressing of the control-
lable semiconductor switches SW1, SW2 and SW3. In
this embodiment suitable decoding logic may be added
to decode and provide each of the switch control signals
Φ1 Φ2 and Φ3, respectively, from the encoded switch ad-
dresses supplied via the single output port.
[0059] In the above embodiments, the hearing instru-

ment has been described as having a signal processor.
As used in this specification, the term "signal processor"
is not limited to a certain type of processor, and may refer
to one or more processors, such as a FPGA processor,
an ASIC processor, a general purpose processor, or any
of other types of processor, that is capable of processing
signals. Also, the "signal processor" may be implemented
using hardware, software, or combination of both hard-
ware and software. Furthermore, the "signal processor"
may refer to any integrated circuit, or a portion of an in-
tegrated circuit.
[0060] The invention further comprises a number of
aspects according to the below mentioned items.

ITEMS:

[0061]

1. A hearing instrument for use by a user, the hearing
instrument comprising:

a first microphone for generation of a first micro-
phone signal in response to receipt of sound,
the first microphone comprising a positive power
supply terminal and a negative power supply ter-
minal;
a control and processing circuit comprising:
a first audio input channel coupled to the first
microphone signal,
a second audio input channel configured for re-
ceipt of a second audio signal,
a signal processor for receipt and processing of
the first microphone signal and the second audio
signal according to a hearing loss of the user,
a power supply configured to provide a first mi-
crophone supply voltage between the positive
and negative power supply terminals of the first
microphone,
a first controllable switch comprising a first
switch control terminal where the first controlla-
ble switch is configured to selectively connect
and disconnect the first microphone supply volt-
age between the positive and negative power
supply terminals of the first microphone in ac-
cordance with a first switch control signal,
a first controllable output port configured to pro-
vide the first switch control signal to the first
switch control terminal.

2. A hearing instrument according to item 1, further
comprising:

a second microphone for receipt of sound and
generation of a corresponding second micro-
phone signal at the second audio input channel,
the second microphone comprising a positive
power supply terminal and a negative power
supply terminal;
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the control and processing circuit further com-
prising:

a microphone supply terminal providing a
second microphone supply voltage to the
positive and negative power supply termi-
nals of the second microphone,
a second controllable switch configured to
selectively connect and disconnect the sec-
ond microphone supply voltage from the
positive and negative power supply termi-
nals of the second microphone in accord-
ance with a second switch control signal
from the first, or a second, controllable out-
put port connected to the second switch
control terminal.

3. A hearing instrument according to item 1 or 2,
further comprising:

a wireless receiver for receipt of a wireless mod-
ulated audio signal,
a decoder coupled to the wireless receiver for
extracting a wireless audio signal and
coupling the wireless audio signal to the second
audio input channel or a third audio input chan-
nel of the control and processing circuit.

4. A hearing instrument according to item 3, wherein
the wireless modulated audio signal comprises a dig-
itally coded audio signal.

5. A hearing instrument according to item 4, wherein
the wireless receiver comprises an antenna selected
from a group of {RF antenna, magnetic antenna, op-
tical receiver}.

6. A hearing instrument according to any of the pre-
ceding items, wherein at least one of the first and
second controllable switches is integrated on the
control and processing circuit and arranged in series
with the positive and negative power supply termi-
nals of the first microphone or the second micro-
phone.

7. A hearing instrument according to any of the pre-
ceding items, wherein at least one of the first and
second controllable switches is arranged externally
to the control and processing circuit and in series
with the positive and negative power supply termi-
nals of the first microphone or the second micro-
phone.

8. A hearing instrument according to any of the pre-
ceding items, wherein the first microphone compris-
es a sound inlet arranged in a housing or shell of the
hearing instrument to pick-up sound from an external
environment.

9. A hearing instrument according to any of items
2-8, wherein the second microphone comprises a
sound inlet arranged in a housing or shell of the hear-
ing instrument to pick-up sound from a user’s ear
canal when the hearing instrument is fitted on or in
the user’s ear.

10. A hearing instrument according to any of the pre-
ceding items, wherein the control and processing cir-
cuit comprises a plurality of preset listening pro-
grams utilizing different processing parameters in
the signal processor to process at least the first mi-
crophone signal; and
the control and processing circuit is configured to
connect and disconnect at least
the first microphone supply voltage via the first con-
trollable output port in accordance with the selected
preset listening program.

11. A hearing instrument according to item 10,
wherein the control and processing circuit is config-
ured to:

connecting the positive and negative power sup-
ply terminals of the first microphone to the first
microphone supply voltage and disconnecting
the positive and negative power supply termi-
nals of the second microphone from the second
microphone supply voltage if a first preset lis-
tening program is selected to utilize the first mi-
crophone signal only as audio input;
connecting the positive and negative power sup-
ply terminals of the first microphone to the first
microphone supply voltage and connecting the
positive and negative power supply terminals of
the second microphone to the second micro-
phone supply voltage if a second preset listening
program is selected to combine the first and
second microphone signals in the signal proc-
essor e.g. to form a directional microphone sig-
nal via a beam-forming function.

12. A hearing instrument according to item any of
the preceding items, wherein at least the first audio
input signal channels comprises a microphone
preamplifier and analog-to-digital converter for gen-
erating a digitized microphone signal for a Digital Sig-
nal Processor (DSP) of the signal processor.

13. A hearing instrument according to item 11,
wherein the signal processor comprises a software
programmable microprocessor core such as a DSP
core.

14. A hearing instrument according to any of the pre-
ceding items, wherein the power supply comprises
a linear voltage regulator or a switched DC-DC pow-
er converter such as a boost converter, buck con-
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verter or charge pump, coupled to a battery supply
voltage of the control and processing circuit.

15. A hearing instrument according to any of the pre-
ceding items, wherein each of the first and second
controllable switches comprises a semiconductor
switch such as a MOSFET.

16. A hearing instrument according to any of the pre-
ceding items, wherein the signal processor is con-
figured to set a logic state of the first controllable
output port based on at least one processing param-
eter used to process the first microphone signal.

17. A hearing instrument according to anyone of
items 2-16, wherein the control and processing cir-
cuit is further configured to control the second con-
trollable switch to selectively connect and disconnect
the second microphone supply voltage according to
a temporal utilization pattern of the second micro-
phone.

18. A hearing instrument according to item 17,
wherein the control and processing circuit is config-
ured to determine the temporal utilization pattern of
the second microphone based on an ear canal sound
pressure.

19. A hearing instrument for use by a user, compris-
ing:

a first microphone for generation of a first micro-
phone signal in response to receipt of sound,
the first microphone comprising a positive power
supply terminal and a negative power supply ter-
minal; and
a control and processing circuit comprising:

a first audio input channel configured to re-
ceive the first microphone signal,
a second audio input channel configured for
receipt of an audio signal,
a signal processor for receipt and process-
ing of the first microphone signal and the
audio signal according to a hearing loss of
the user,
a power supply configured to provide a first
microphone supply voltage for the first mi-
crophone,
a first controllable switch comprising a first
switch control terminal, the first controllable
switch configured to selectively connect the
first microphone supply voltage to, and dis-
connect the first microphone supply voltage
from, the first microphone in accordance
with a first switch control signal, and
a first output port configured to provide the
first switch control signal to the first switch

control terminal.

20. The hearing instrument according to item 19, fur-
ther comprising:

a second microphone for receipt of sound and
generation of a corresponding second micro-
phone signal, the second microphone coupled
to the second audio input channel, and compris-
ing a positive power supply terminal and a neg-
ative power supply terminal;

wherein the control and processing circuit further
comprises:

a microphone supply terminal providing a sec-
ond microphone supply voltage to the second
microphone, and
a second controllable switch comprising a sec-
ond switch control terminal, the second control-
lable switch configured to selectively connect
the second microphone supply voltage to, and
disconnect the second microphone supply volt-
age from, the second microphone in accordance
with a second switch control signal from the first
output port, or a second output port, connected
to the second switch control terminal.

21. The hearing instrument according to item 20,
wherein the second microphone comprises a sound
inlet arranged in a housing or shell of the hearing
instrument to pick-up sound from an ear canal of the
user when the hearing instrument is fitted on or in
an ear of the user.

22. The hearing instrument according to item 20,
wherein the control and processing circuit is further
configured to control the second controllable switch
to selectively connect and disconnect the second mi-
crophone supply voltage according to a temporal uti-
lization pattern of the second microphone.

23. The hearing instrument according to item 22,
wherein the control and processing circuit is config-
ured to determine the temporal utilization pattern of
the second microphone based on an ear canal sound
pressure.

24. The hearing instrument according to item 20,
wherein the control and processing circuit comprises
a plurality of preset listening programs, and wherein
the control and processing circuit is configured for
selectively:

connecting the positive and negative power sup-
ply terminals of the first microphone to the first
microphone supply voltage, and disconnecting
the positive and negative power supply termi-
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nals of the second microphone from the second
microphone supply voltage, if a first one of the
preset listening programs is selected to utilize
the first microphone signal, and not the second
microphone signal, as audio input;
connecting the positive and negative power sup-
ply terminals of the first microphone to the first
microphone supply voltage, and connecting the
positive and negative power supply terminals of
the second microphone to the second micro-
phone supply voltage, if a second one of the
preset listening programs is selected to combine
the first and second microphone signals in the
signal processor.

25. The hearing instrument according to item 20,
wherein at least one of the first and second control-
lable switches is arranged in series with the positive
and negative power supply terminals of the first mi-
crophone or the second microphone.

26. The hearing instrument according to item 19, fur-
ther comprising:

a wireless receiver for receipt of a wireless mod-
ulated audio signal; and
a decoder coupled to the wireless receiver for
extracting a wireless audio signal and coupling
the wireless audio signal to the second audio
input channel or a third audio input channel of
the control and processing circuit.

27. The hearing instrument according to item 26,
wherein the wireless modulated audio signal com-
prises a digitally coded audio signal.

28. The hearing instrument according to item 26,
wherein the wireless receiver comprises a RF an-
tenna, a magnetic antenna, or an optical receiver.

29. The hearing instrument according to item 19, fur-
ther comprising:

a second microphone; and
a second controllable switch;

wherein the second controllable switch is external to
the control and processing circuit and is arranged in
series with the positive and negative power supply
terminals of the first microphone or the second mi-
crophone.

30. The hearing instrument according to item 19,
wherein the first microphone comprises a sound inlet
arranged in a housing or shell of the hearing instru-
ment to pick-up sound from an external environment.

31. The hearing instrument according to item 19,

wherein the control and processing circuit comprises
a plurality of preset listening programs utilizing dif-
ferent processing parameters in the signal processor
to process at least the first microphone signal; and
wherein the control and processing circuit is config-
ured to connect and disconnect at least the first mi-
crophone supply voltage via the first output port in
accordance with a selected one of the preset listen-
ing programs.

32. The hearing instrument according to item 19,
wherein the first audio input channel comprises a
microphone preamplifier and an analog-to-digital
converter for generating a digitized microphone sig-
nal for a Digital Signal Processor (DSP) of the signal
processor.

33. The hearing instrument according to item 32,
wherein the signal processor comprises a software
programmable microprocessor core.

34. The hearing instrument according to item 19,
wherein the power supply comprises a linear voltage
regulator or a switched DC-DC power converter.

35. The hearing instrument according to item 19,
wherein the first controllable switch comprises a
MOSFET.

36. The hearing instrument according to item 19,
wherein the signal processor is configured to set a
logic state of the first output port based on at least
one processing parameter used to process the first
microphone signal.

[0062] Although particular features have been shown
and described, it will be understood that they are not in-
tended to limit the claimed invention, and it will be made
obvious to those skilled in the art that various changes
and modifications may be made without departing from
the scope of the claimed invention. The specification and
drawings are, accordingly to be regarded in an illustrative
rather than restrictive sense. The claimed invention is
intended to cover all alternatives, modifications.

Claims

1. A hearing instrument (100) for use by a user, com-
prising:

a first microphone (M1) for generation of a first
microphone signal in response to receipt of
sound, the first microphone (M1) comprising a
positive power supply terminal (VMIC1) and a
negative power supply terminal; and
a control and processing circuit (101) compris-
ing:
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a first audio input channel configured to re-
ceive the first microphone signal,
a second audio input channel configured for
receipt of an audio signal,
a signal processor (111) for receipt and
processing of the first microphone signal
and the audio signal according to a hearing
loss of the user,
a power supply configured to provide a first
microphone supply voltage for the first mi-
crophone (M1),
a first controllable switch (SW1) comprising
a first switch control terminal, the first con-
trollable switch (SW1) configured to selec-
tively connect the first microphone supply
voltage to, and disconnect the first micro-
phone supply voltage from, the first micro-
phone (M1) in accordance with a first switch
control signal (Φ1), and
a first output port (P1) configured to provide
the first switch control signal (Φ1) to the first
switch control terminal, characterized in
that the signal processor (111) is config-
ured to set a logic state of the first output
port (P1) based on at least one processing
parameter used to process the first micro-
phone signal.

2. The hearing instrument (100) according to claim 1,
further comprising:

a second microphone (M2) for receipt of sound
and generation of a corresponding second mi-
crophone signal, the second microphone (M2)
coupled to the second audio input channel, and
comprising a positive power supply terminal
(VMIC2) and a negative power supply terminal;

wherein the control and processing circuit (101) fur-
ther comprises:

a microphone supply terminal providing a sec-
ond microphone supply voltage to the second
microphone (M2) and
a second controllable switch (SW2) comprising
a second switch control terminal, the second
controllable switch (SW2) configured to selec-
tively connect the second microphone supply
voltage (VMIC2) to, and disconnect the second
microphone supply voltage (VMIC2) from, the
second microphone (M2) in accordance with a
second switch control signal (Φ2) from the first
output port (P1), or a second output port, con-
nected to the second switch control terminal.

3. The hearing instrument (100) according to claim 2,
wherein the second microphone comprises a sound
inlet arranged in a housing or shell of the hearing

instrument to pick-up sound from an ear canal of the
user when the hearing instrument is fitted on or in
an ear of the user.

4. The hearing instrument (100) according to claim 2
or 3, wherein the control and processing circuit (101)
is further configured to control the second controlla-
ble switch to selectively connect and disconnect the
second microphone supply voltage according to a
temporal utilization pattern of the second micro-
phone (M2).

5. The hearing instrument (100) according to claim 4,
wherein the control and processing circuit (101) is
configured to determine the temporal utilization pat-
tern of the second microphone based on an ear canal
sound pressure.

6. The hearing instrument (100) according to anyone
of claims 2 to 5, wherein the control and processing
circuit comprises a plurality of preset listening pro-
grams, and wherein the control and processing cir-
cuit (101) is configured for selectively:

connecting the positive and negative power sup-
ply terminals of the first microphone (M1) to the
first microphone supply voltage, and discon-
necting the positive and negative power supply
terminals of the second microphone (M2) from
the second microphone supply voltage, if a first
one of the preset listening programs is selected
to utilize the first microphone signal, and not the
second microphone signal, as audio input;
connecting the positive and negative power sup-
ply terminals of the first microphone to the first
microphone supply voltage, and connecting the
positive and negative power supply terminals of
the second microphone (M2) to the second mi-
crophone supply voltage (VMIC2), if a second
one of the preset listening programs is selected
to combine the first and second microphone sig-
nals in the signal processor (111).

7. The hearing instrument (100) according to anyone
of claims 2 to 6, wherein at least one of the first and
second controllable switches (SW1, SW2) is ar-
ranged in series with the positive and negative power
supply terminals of the first microphone (M1) or the
second microphone (M2).

8. The hearing instrument (100) according to claim 1,
further comprising:

a wireless receiver for receipt of a wireless mod-
ulated audio signal; and
a decoder coupled to the wireless receiver for
extracting a wireless audio signal and coupling
the wireless audio signal to the second audio

25 26 



EP 2 866 471 B1

15

5

10

15

20

25

30

35

40

45

50

55

input channel or a third audio input channel of
the control and processing circuit (101).

9. The hearing instrument (100) according to claim 8,
wherein the wireless modulated audio signal com-
prises a digitally coded audio signal.

10. The hearing instrument according to claim 8 or 9,
wherein the wireless receiver comprises a RF an-
tenna, a magnetic antenna, or an optical receiver.

11. The hearing instrument (100) according to claim 1,
further comprising:

a second microphone (M2); and
a second controllable switch;

wherein the second controllable switch is external to
the control and processing circuit (101) and is ar-
ranged in series with the positive and negative power
supply terminals of the first microphone (M1) or the
second microphone (M2).

12. The hearing instrument (100) according to anyone
of the preceding claims, wherein the first microphone
(M1) comprises a sound inlet arranged in a housing
or shell of the hearing instrument to pick-up sound
from an external environment.

13. The hearing instrument (100) according to claim 1,
wherein the control and processing circuit (101) com-
prises a plurality of preset listening programs utilizing
different processing parameters in the signal proc-
essor (111) to process at least the first microphone
signal; and
wherein the control and processing circuit (101) is
configured to connect and disconnect at least the
first microphone supply voltage via the first output
port (P1) in accordance with a selected one of the
preset listening programs.

14. The hearing instrument (100) according to anyone
of the preceding claims, wherein the first audio input
channel comprises a microphone preamplifier (A1)
and an analog-to-digital converter for generating a
digitized microphone signal for a Digital Signal Proc-
essor (DSP) of the signal processor (111).

Patentansprüche

1. Hörgerät (100) zur Verwendung durch einen Nutzer,
umfassend:

ein erstes Mikrofon (M1) zum Generieren eines
ersten Mikrofonsignals als Reaktion auf den
Empfang von Geräuschen, das erste Mikrofon
(M1) umfassend einen positiven Stromversor-

gungsanschluss (VMIC1) und einen negativen
Stromversorgungsanschluss; und
eine Steuer- und Verarbeitungsschaltung (101)
umfassend:

einen ersten Audioeingangskanal ausgebil-
det zum Empfangen des ersten Mikrofonsi-
gnals,
einen zweiten Audioeingangskanal ausge-
bildet zum Empfangen eines Audiosignals,
einen Signalprozessor (111) zum Empfan-
gen und Verarbeiten des ersten Mikrofon-
signals und des Audiosignals gemäß eines
Hörverlustes des Benutzers,
eine Stromversorgung ausgebildet zum Be-
reitstellen einer ersten Mikrofonversor-
gungsspannung für das erste Mikrofon
(M1),
einen ersten steuerbaren Schalter (SW1)
umfassend einen ersten Schaltersteueran-
schluss, wobei der erste steuerbare Schal-
ter (SW1) ausgebildet ist zum selektiven
Verbinden der ersten Mikrofonversor-
gungsspannung mit, und Trennen der ers-
ten Mikrofonversorgungsspannung von,
dem ersten Mikrofon (M1) gemäß eines ers-
ten Schaltersteuersignals (Φ1), und
einen ersten Ausgangsanschluss (P1) aus-
gebildet zum Bereitstellen des ersten
Schaltersteuersignals (Φ1) zu dem ersten
Schaltersteueranschluss,

dadurch gekennzeichnet, dass der Signalprozes-
sor (111) ausgebildet ist zum Setzen eines logischen
Zustandes des ersten Ausgangsanschlusses (P1)
basierend auf zumindest einem Verarbeitungspara-
meter, der zum Verarbeiten des ersten Mikrofonsi-
gnals verwendet wird.

2. Hörgerät (100) nach Anspruch 1, weiterhin umfas-
send:

ein zweites Mikrofon (M2) zum Empfangen von
Geräuschen und Generieren eines entspre-
chenden zweiten Mikrofonsignals, wobei das
zweite Mikrofon (M2) mit dem zweiten Audioein-
gangskanal verbunden ist, und einen positiven
Stromversorgungsanschluss (VMIC2) und einen
negativen Stromversorgungsanschluss um-
fasst;

wobei die Steuer- und Verarbeitungsschaltung (101)
weiterhin umfasst:

einen Mikrofonversorgungsanschluss, der eine
zweite Mikrofonversorgungsspannung für das
zweite Mikrofon (M2) bereitstellt, und
einen zweiten steuerbaren Schalter (SW2) um-
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fassend einen zweiten Schaltersteueran-
schluss, wobei der zweite steuerbare Schalter
(SW2) ausgebildet ist zum selektiven Verbinden
der zweiten Mikrofonversorgungsspannung
(VMIC2) mit, und Trennen der zweiten Mikrofon-
versorgungsspannung (VMIC2) von, dem zwei-
ten Mikrofon (M2) gemäß einem zweiten Schal-
tersteuersignal (Φ2) von dem ersten Ausgangs-
anschluss (P1) oder einem zweiten Ausgangs-
anschluss, der mit dem zweiten Schaltersteuer-
anschluss verbunden ist.

3. Hörgerät (100) nach Anspruch 2, wobei das zweite
Mikrofon einen Geräuscheingang umfasst, der in ei-
nem Gehäuse oder einer Hülle des Hörgerätes an-
geordnet ist, um Geräusche von einem Ohrkanal des
Benutzers aufzunehmen, wenn das Hörgerät an
oder in einem Ohr des Benutzers befestigt ist.

4. Hörgerät (100) nach Anspruch 2 oder 3, wobei die
Steuer- und Verarbeitungsschaltung (101) weiterhin
ausgebildet ist zum Steuern des zweiten steuerba-
ren Schalters, um selektive die zweite Mikrofonver-
sorgungsspannung gemäß einem zeitlichen Nut-
zungsmuster des zweiten Mikrofons (M2) zu verbin-
den und zu trennen.

5. Hörgerät (100) nach Anspruch 4, wobei die Steuer-
und Verarbeitungsschaltung (101) ausgebildet ist
zum Bestimmen des zeitlichen Nutzungsmusters
des zweiten Mikrofons basierend auf einem Ohrka-
nalschalldruck.

6. Hörgerät (100) nach einem der Ansprüche 2 bis 5,
wobei die Steuer- und Verarbeitungsschaltung eine
Mehrzahl von vorgegebenen Hörprogrammen um-
fasst, und wobei die Steuer- und Verarbeitungs-
schaltung (101) ausgebildet ist, zum selektiven:

Verbinden der positiven und negativen Strom-
versorgungsanschlüsse des ersten Mikrofons
(M1) mit der ersten Mikrofonversorgungsspan-
nung und Trennen der positiven und negativen
Stromversorgungsanschlüsse des zweiten Mi-
krofons (M2) von der zweiten Mikrofonversor-
gungsspannung, wenn ein erstes der vorgege-
benen Hörprogramme ausgewählt wird, um das
erste Mikrofonsignal und nicht das zweite Mikro-
fonsignal als einen Audioeingang zu nutzen;
Verbinden der positiven und negativen Strom-
versorgungsanschlüsse des ersten Mikrofons
mit der ersten Mikrofonversorgungsspannung
und Verbinden der positiven und negativen
Stromversorgungsanschlüsse des zweiten Mi-
krofons (M2) mit der zweiten Mikrofonversor-
gungsspannung (VMIC2), wenn ein zweites der
vorgegebenen Hörprogramme ausgewählt
wird, um das erste und das zweite Mikrofonsig-

nal in dem Signalprozessor (111) zu kombinie-
ren.

7. Hörgerät (100) nach einem der Ansprüche 2 bis 6,
wobei zumindest einer der steuerbaren Schalter
(SW1, SW2) in Reihe mit den positiven und negativen
Stromversorgungsanschlüssen des ersten Mikro-
fons (M1) oder des zweiten Mikrofons (M2) angeord-
net ist.

8. Hörgerät (100) nach Anspruch 1, weiterhin umfas-
send:

einen drahtlosen Empfänger zum Empfangen
eines drahtlos modulierten Audiosignals; und
einen Decoder verbunden mit dem drahtlosen
Empfänger zum Extrahieren eines drahtlosen
Audiosignals und Koppeln des drahtlosen Audi-
osignals mit dem zweiten Audioeingangskanal
oder einem dritten Audioeingangskanal der
Steuer- und Verarbeitungsschaltung (101).

9. Hörgerät (100) nach Anspruch 8, wobei das drahtlos
modulierten Audiosignal ein digital codiertes Audio-
signal umfasst.

10. Hörgerät nach Anspruch 8 oder 9, wobei der draht-
lose Empfänger eine HF-Antenne, eine magnetische
Antenne oder einen optischen Empfänger umfasst.

11. Hörgerät (100) nach Anspruch 1, weiterhin umfas-
send:

ein zweites Mikrofon (M2), und
einen zweiten steuerbaren Schalter,

wobei der zweite steuerbare Schalter sich außerhalb
der Steuer- und Verarbeitungsschaltung (101) be-
findet und in Reihe mit den positiven und negativen
Stromversorgungsanschlüssen des ersten Mikro-
fons (M1) oder des zweiten Mikrofons (M2) angeord-
net ist.

12. Hörgerät (100) nacheinem der vorhergehenden An-
sprüche, wobei das erste Mikrofons (M1) einen Ge-
räuscheingang umfasst, der in einem Gehäuse oder
einer Hülle des Hörgerätes angeordnet ist, um Ge-
räusche einer äußeren Umgebung aufzunehmen.

13. Hörgerät (100) nach Anspruch 1,

wobei die Steuer- und Verarbeitungsschaltung
(101) eine Mehrzahl von vorgegebenen Hörpro-
grammen umfasst, die verschiedene Verarbei-
tungsparameter in dem Signalprozessor (111)
verwenden, um zumindest das erste Mikrofon-
signal zu verarbeiten; und
wobei die Steuer- und Verarbeitungsschaltung
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(101) ausgebildet ist zum Verbinden und Tren-
nen zumindest der ersten Mikrofonversor-
gungsspannung über den ersten Ausgangsan-
schluss (P1) gemäß eines ausgewählten der
vorgegebenen Hörprogramme.

14. Hörgerät (100) nach einem der vorhergehenden An-
sprüche, wobei der erste Audioeingangskanal einen
Mikrofonvorverstärket (A1) und einen analog-zu-di-
gital Wandler zum Erzeugen eines digitalisierten Mi-
krofonsignals für einen Digital-Signal-Prozessor
(DSP) des Signalprozessors (111) umfasst.

Revendications

1. Instrument auditif (100) pour l’utilisation par un utili-
sateur, comprenant :

un premier microphone (M1) pour la génération
d’un premier signal de microphone en réponse
à une réception de son, le premier microphone
(M1) comprenant une borne d’alimentation élec-
trique positive (VMIC1) et une borne d’alimenta-
tion électrique négative ; et
un circuit de commande et de traitement (101)
comprenant :

un premier canal d’entrée audio configuré
pour recevoir le premier signal de micropho-
ne,
un deuxième canal d’entrée audio configuré
pour la réception d’un signal audio,
un processeur de signal (111) pour la ré-
ception et le traitement du premier signal de
microphone et du signal audio en fonction
d’une perte auditive de l’utilisateur,
une alimentation électrique configurée pour
fournir une première tension d’alimentation
de microphone pour le premier microphone
(M1),
un premier commutateur pouvant être com-
mandé (SW1) comprenant une première
borne de commande de commutateur, le
premier commutateur pouvant être com-
mandé (SW1) étant configuré pour sélecti-
vement connecter la première tension d’ali-
mentation de microphone au, et déconnec-
ter la première tension d’alimentation de mi-
crophone du, premier microphone (M1) en
fonction d’un premier signal de commande
de commutateur (Φ1), et
un premier port de sortie (P1) configuré pour
fournir le premier signal de commande de
commutateur (Φ1) à la première borne de
commande de commutateur, caractérisé
en ce que le processeur de signal (111) est
configuré pour établir un état logique du pre-

mier port de sortie (P1) sur la base d’au
moins un paramètre de traitement utilisé
pour traiter le premier signal de micropho-
ne.

2. Instrument auditif (100) selon la revendication 1,
comprenant en outre :

un deuxième microphone (M2) pour la réception
de son et la génération d’un deuxième signal de
microphone correspondant, le deuxième micro-
phone (M2) étant couplé au deuxième canal
d’entrée audio et comprenant une borne d’ali-
mentation électrique positive (VMIC2) et une bor-
ne d’alimentation électrique négative ;

dans lequel le circuit de commande et de traitement
(101) comprend en outre :

une borne d’alimentation de microphone four-
nissant une deuxième tension d’alimentation de
microphone au deuxième microphone (M2) et
un deuxième commutateur pouvant être com-
mandé (SW2) comprenant une deuxième borne
de commande de commutateur, le deuxième
commutateur pouvant être commandé (SW2)
étant configuré pour sélectivement connecter la
deuxième tension d’alimentation de microphone
(VMIC2) au, et déconnecter la deuxième tension
d’alimentation de microphone (VMIC2) du,
deuxième microphone (M2) en fonction d’un
deuxième signal de commande de commutateur
(Φ2) provenant du premier port de sortie (P1),
ou d’un deuxième port de sortie, connecté à la
deuxième borne de commande de commuta-
teur.

3. Instrument auditif (100) selon la revendication 2,
dans lequel le deuxième microphone comprend une
entrée de son agencée dans un boîtier ou enveloppe
de l’instrument auditif pour capter un son à partir d’un
conduit auditif de l’utilisateur quand l’instrument
auditif est installé sur ou dans une oreille de l’utilisa-
teur.

4. Instrument auditif (100) selon la revendication 2 ou
3, dans lequel le circuit de commande et de traite-
ment (101) est configuré en outre pour commander
le deuxième commutateur pouvant être commandé
pour sélectivement connecter et déconnecter la
deuxième tension d’alimentation de microphone en
fonction d’un schéma temporel d’utilisation du
deuxième microphone (M2).

5. Instrument auditif (100) selon la revendication 4,
dans lequel le circuit de commande et de traitement
(101) est configuré pour déterminer le schéma tem-
porel d’utilisation du deuxième microphone sur la ba-
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se d’une pression acoustique de conduit auditif.

6. Instrument auditif (100) selon l’une quelconque des
revendications 2 à 5, dans lequel le circuit de com-
mande et de traitement comprend une pluralité de
programmes d’écoute prédéfinis et dans lequel le
circuit de commande et de traitement (101) est con-
figuré pour sélectivement :

connecter les bornes d’alimentation électrique
positive et négative du premier microphone (M1)
à la première tension d’alimentation de micro-
phone, et déconnecter les bornes d’alimentation
électrique positive et négative du deuxième mi-
crophone (M2) de la deuxième tension d’alimen-
tation de microphone, si un premier des pro-
grammes d’écoute prédéfinis est sélectionné
pour utiliser le premier signal de microphone, et
pas le deuxième signal de microphone, comme
entrée audio ;
connecter les bornes d’alimentation électrique
positive et négative du premier microphone à la
première tension d’alimentation de microphone,
et connecter les bornes d’alimentation électri-
que positive et négative du deuxième micropho-
ne (M2) à la deuxième tension d’alimentation de
microphone (VMIC2), si un deuxième des pro-
grammes d’écoute prédéfinis est sélectionné
pour combiner les premier et deuxième signaux
de microphone dans le processeur de signal
(111).

7. Instrument auditif (100) selon l’une quelconque des
revendications 2 à 6, dans lequel au moins un des
premier et deuxième commutateurs pouvant être
commandés (SW1, SW2) est agencé en série avec
les bornes d’alimentation électrique positive et né-
gative du premier microphone (M1) ou du deuxième
microphone (M2) .

8. Instrument auditif (100) selon la revendication 1,
comprenant en outre :

un récepteur sans fil pour la réception d’un si-
gnal audio modulé sans fil ; et
un décodeur couplé au récepteur sans fil pour
extraire un signal audio sans fil et coupler le si-
gnal audio sans fil au deuxième canal d’entrée
audio ou à un troisième canal d’entrée audio du
circuit de commande et de traitement (101).

9. Instrument auditif (100) selon la revendication 8,
dans lequel le signal audio modulé sans fil comprend
un signal audio codé numériquement.

10. Instrument auditif selon la revendication 8 ou 9, dans
lequel le récepteur sans fil comprend une antenne
RF, une antenne magnétique ou un récepteur opti-

que.

11. Instrument auditif (100) selon la revendication 1,
comprenant en outre :

un deuxième microphone (M2) ; et
un deuxième commutateur pouvant être
commandé ;

dans lequel le deuxième commutateur pouvant être
commandé est externe au circuit de commande et
de traitement (101) et est agencé en série avec les
bornes d’alimentation électrique positive et négative
du premier microphone (M1) ou du deuxième micro-
phone (M2).

12. Instrument auditif (100) selon l’une quelconque des
revendications précédentes, dans lequel le premier
microphone (M1) comprend une entrée de son agen-
cée dans un boîtier ou une enveloppe de l’instrument
auditif pour capter un son provenant d’un environ-
nement externe.

13. Instrument auditif (100) selon la revendication 1,
dans lequel le circuit de commande et de traitement
(101) comprend une pluralité de programmes
d’écoute prédéfinis utilisant différents paramètres de
traitement dans le processeur de signal (111) pour
traiter au moins le premier signal de microphone ; et
dans lequel le circuit de commande et de traitement
(101) est configuré pour connecter et déconnecter
au moins la première tension d’alimentation de mi-
crophone via le premier port de sortie (P1) en fonc-
tion d’un sélectionné des programmes d’écoute pré-
définis.

14. Instrument auditif (100) selon l’une quelconque des
revendications précédentes, dans lequel le premier
canal d’entrée audio comprend un préamplificateur
de microphone (A1) et un convertisseur analogique-
numérique pour générer un signal de microphone
numérisé pour un processeur de signal numérique
(DSP) du processeur de signal (111).
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