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Description

FIELD

[0001] The present invention relates to headsets for
audio transmission, such as for voice communication,
and in particular to headsets having a rotatable micro-
phone boom.

BACKGROUND

[0002] It is well known to provide headsets for audio
communication, the headsets typically having one or two
earphones and a microphone, such as a microphone
mounted on a boom or a mouthpiece. For headsets hav-
ing two earphones, the earphones are typically connect-
ed via headbands, ear hooks, neckbands or other suita-
ble means. To provide audio from one earphone housing
to the other, an electrical connection connects the two
earphones. The headsets may furthermore be wired or
wireless, where the wireless headsets include a wireless
communication hub, whereas the wired headsets con-
nect signals from the headset to a telephone system and
vice versa by wire. Typically, the wired connection is pro-
vided via a joint.
[0003] In order to protect the wires passing through the
joint from damage due to twisting, arising from rotation
to the joints, typically these joints are fixed joints, i.e. non-
rotatable joints, making it cumbersome for a user to adjust
the headset to a most favourable position, for example
when switching from one ear to another. Furthermore,
when putting the headset down and picking it up numer-
ous times a day, the wires may get tangled. Alternatively,
the joints may include a mechanical stop to restrict rota-
tion. Such a mechanical stop then acts to limit the travel
of the joint to less than a full revolution or to less than
360 degrees. However, failure of the mechanical stop is
a common cause for malfunction of the headsets as such
stops may simply break off. Furthermore, a joint having
a mechanical stop makes it more cumbersome for a
headset user to adjust the headset.
[0004] It is known in the art to provide a rotatable mi-
crophone boom, such as to allow a user to e.g. switch
from one ear to another and move the microphone boom
to the desired position. Such headsets may have a mi-
crophone boom with a mechanical stop to restrict the
movement of the microphone boom. However also mi-
crophone booms without a mechanical stop are known
in the art, such as for example disclosed in EP 2 178 275
B1 in which sliding contacts are used for electrical con-
nections through a rotatable joint to allow for a fully ro-
tatable pick up unit.
[0005] It is furthermore known in the art to transfer au-
dio data using streaming via a digital data streaming in-
terface, such as using an I2S/TDM solution, or via a digital
audio connection such as using an S/PDIF interface.

SUMMARY

[0006] Despite the known solutions there is a need for
an improved headset having a rotatable joint and allowing
flexible transfer of audio data.
[0007] According to a first aspect, a headset for voice
communication is provided, the headset comprising an
earphone unit comprising a speaker, a microphone boom
comprising one or more microphones, the microphone
boom being rotatably interconnected with the earphone
unit. The earphone unit comprises an electronic circuit
configured to process microphone signals generated by
the one or more microphones, the microphone signals
being transmitted from the microphone boom to the ear-
phone unit via a rotatable joint comprising an optical
transceiving unit, the optical transceiving unit having a
transmitter and a receiver. The microphone boom may
comprise the transmitter and the earphone unit may com-
prise the receiver. The transmitter comprises a clock gen-
erator configured to generate a clock signal and a first
processor configured to receive the microphone signals
and to encode the clock signal into the microphone sig-
nals to form a first communication signal, and wherein
the receiver comprises a clock re-generating unit, such
as a phase locked loop (PLL), for regenerating the clock
signal, and a second processor for decoding the first com-
munication signal according to the re-generated clock
signal, wherein the decoded microphone signals are pro-
vided to the electronic circuit.
[0008] According to another aspect, a method of, in a
headset for voice communication having a microphone
boom rotatably interconnected to an earphone unit, such
as through a rotatable or pivotable joint, transmitting mi-
crophone signals from one or more microphones posi-
tioned at the microphone boom to an electronic circuit in
the earphone unit is provided. The method comprises
receiving by an optical transceiving unit, one or more
microphone signals generated by the one or more micro-
phones, transmitting the one or more microphone signals
from the microphone boom to the earphone unit via the
optical transceiving unit. The optical transceiving unit
may have a transmitter arranged in or at the microphone
boom and may have a receiver arranged in or at the ear-
phone unit. The method comprises providing the one or
more microphone signals to a transmitter of the optical
transceiving unit, generating a clock signal in the trans-
mitter, encoding the clock signal into the one or more
microphone signal to form a first communication signal,
optically transmitting the first communication signal to
the receiver, re-generating the clock signal, decoding the
first communication signal according to the re-generated
clock signal to obtain decoded microphone signals, and
providing the decoded microphone signals to the elec-
tronic circuit.
[0009] In a further aspect, a head-worn device is pro-
vided, the head-worn device comprising an ear-worn unit
having a speaker, one or more microphones, and an op-
tical communication through a rotatable joint comprising
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an optical transceiving unit, the optical transceiving unit
having a transmitter and a receiver. The transmitter com-
prises a clock generator configured to generate a clock
signal and a first processor configured to receive input
signals from a first side of the rotatable joint and to encode
the clock signal into the input signals from the first side
of the rotatable joint to form a first signal, and wherein
the receiver comprises a clock regenerating unit for re-
generating the clock signal, and a second processor for
decoding the first signal according to the re-generated
clock signal, wherein the decoded signals from the first
side are provided to an electronic circuit on a second side
of the rotatable joint.
[0010] In a still further aspect an optical transceiver is
provided, the optical transceiver being configured to pro-
vide an optical communication through a rotatable joint.
The optical transceiving unit having a transmitter and a
receiver. The transmitter comprises a clock generator
configured to generate a clock signal and a first processor
configured to receive input signals from a first side of the
rotatable joint and to encode the clock signal into the
input signals from the first side of the rotatable joint to
form a first signal, and wherein the receiver comprises a
clock regenerating unit for regenerating the clock signal,
and a second processor for decoding the first signal ac-
cording to the re-generated clock signal, wherein the de-
coded signals from the first side are provided to an elec-
tronic circuit on a second side of the rotatable joint.
[0011] The optical communication may be any optical
communication formed through a rotatable joint, and may
for example provide communication of information, such
as of electrical signals, between the one or more micro-
phones being rotatably interconnected with the ear-worn
unit, it may be optical communication of electrical signal
between e.g. the ear-worn unit, such as an electronic
circuit in the ear-worn unit to a second speaker, and/or
to a hard-wired line entering/exiting the head-worn de-
vice. The hard-wired line may connect to an external elec-
tronic circuit for processing signals from the head-worn
device, such as from the ear-worn unit or the one or more
microphones, to a base unit, such as a base unit for a
voice communication system, such as to a telephone sys-
tem, to an external speaker, to an external microphone,
to a headset amplifier, a USB controller, to a processing
unit having processing power, such as more processing
power than the head-worn device and/or any combina-
tion of these.
[0012] It is an advantage of the embodiments disclosed
in the present disclosure that a flexible rotatable connec-
tion is formed. The rotatable connection may be freely or
indefinitely rotatable and may thus have 360 degrees ro-
tation without any build-in stops. In that the microphone
boom is freely rotatable the user may easily change from
using a microphone boom at a right ear to use the micro-
phone boom at the left ear. Typically, also in an office
setting, the headset is picked up and put down numerous
times a day, so that flexibility of any joints increase usa-
bility and reduces the risk of malfunction due to loose or

broken connections through the joints.
[0013] It is a further advantage of at least some of the
embodiments disclosed herein that the microphone sig-
nals may be transmitted with low latency while being less
susceptible to interference. Also, the size of the intercon-
nection may be optimized or reduced by using an optical
transceiver compared to other mechanical solutions al-
lowing free rotation. It is a still further advantage of the
embodiments disclosed herein that clock and frame syn-
chronization may be eliminated. It is a further advantage
of at least some of the embodiments that the transfer of
microphone data is isolated and thus less susceptible to
interference.
[0014] In general, a headset is configured to be worn
at least partly at or on the wearer’s head, typically com-
prises one or two earphones and is capable of providing
one or more audible acoustic output signals to at least
one of the wearer’s ears. A headset device may thus be
monaural or binaural.
[0015] The earphone or the earphone unit may be any
earphone, and may e.g. be configured to be worn over
the ear (circumaurally), i.e. such that it covers the pinna
completely, on the ear (supra-aurally), i.e. such that it
covers a portion of the pinna, or in the ear, i.e. such that
a portion of the earphone protrudes towards or into the
ear canal or the earphone may be configured in other
known ways, including combinations of and compromis-
es between two or more of the above mentioned config-
urations.
[0016] The headset may comprise one or more micro-
phones arranged to receive the wearer’s voice and/or
audio from the surroundings of a wearer. The micro-
phones may be provided at any microphone supporting
unit, such as at a microphone boom. The microphone
boom may be any part of the headset rotatably intercon-
nected the earphone, in some embodiments the micro-
phone boom is an earpiece comprising the one or more
microphones, and the microphone boom or earpiece may
be provided at the ear of the user. The microphone boom
may have an extension corresponding to the earphone
unit, the microphone boom may extend beyond the size
of the earphone, typically in the direction of a user’s
mouth and the microphone may in some embodiments
extend to be near a wearer’s or user’s mouth when the
headset is worn in the operational position at the ear of
a user. In some embodiments, the microphone boom
may have a part corresponding to an earphone unit part,
this part being configured to be rotatably interconnected
with the earphone unit.
[0017] The one or more microphones may generate
digital microphone signals. The one or more micro-
phones may be analogue microphones and an AD con-
verter may be provided to provide microphone signals to
the processor in a digital form. Alternatively, the one or
more microphones may be digital microphones providing
digital microphone signals.
[0018] The earphone unit comprises an electronic cir-
cuit configured to process microphone signals generated
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by the one or more microphones, the microphone signals
being transmitted from the microphone boom to the ear-
phone unit via the rotatable joint comprising an optical
transceiving unit, the optical transceiving unit having a
transmitter and a receiver.
[0019] The transmitter may comprise an electro-optical
transmitter and the receiver may comprise an electro-
optical receiver. Thus, the electro-optical transmitter is
provided at one side of the rotatable joint and the electro-
optical receiver is provided at another side of the rotatable
joint. In some embodiments, the joint is rotatable about
a rotational axis, typically such as about a centre axis of
the joint.
[0020] The optical transmitter and the optical receiver
may be arranged co-axially about the rotational axis for
the joint, such as about a rotational axis for the micro-
phone boom and the earphone unit being rotatable or
pivotable connected. In this way, the optical signal may
be coupled directly from the electro-optical transmitter to
the electro-optical receiver, thereby in some embodi-
ments reducing coupling loss. In other embodiments, an
optical fibre may connect the electro-optical transmitter
and the electro-optical receiver.
[0021] In some embodiments, the microphone boom
comprises the transmitter, such as the electro-optical
transmitter and the earphone unit comprises the receiver,
such as the electro-optical receiver.
[0022] The optical transceiver, such as including the
electro-optical transmitter and the electro-optical receiv-
er, may be configured for any optical wavelengths, and
may be configured for transceiving electromagnetic ra-
diation in the optical wavelength range, including ultravi-
olet, visible and infrared wavelength range, such as elec-
tromagnetic radiation from 10 nm to 1 mm, and including
one or more of the ranges 10 nm to 400 nm, 400nm to
750 nm, 750 to 1400 nm, 1400nm to 3mm, 3mm to 1 mm
and any combination of these ranges.
[0023] The optical transmitter may be any conventional
optical transmitter configured to receive an electrical sig-
nal and output an optical signal, and thus converting the
electrical signal into an optical form for transmission. The
optical transmitter thus comprises a light source, such
as a light emitting diode, such as a laser diode or any
other component as used in the art.
[0024] Likewise, the optical receiver may be any con-
ventional optical receiver configured to receive an optical
signal and output an electrical signal, and thus converting
the received optical signal into an electrical signal. The
optical receiver thus comprises any conventional optical
receiver, such as a photo diode, a photo transistor, or
any other component as used in the art. The receiver
may be optimized to receive the signal provided from the
transmitter.
[0025] Typically, the clock generator, such as a clock
generating unit, comprises an oscillator, typically a crys-
tal oscillator, such as a quartz crystal piezo-electric os-
cillator.
[0026] The clock generator may furthermore comprise

frequency multiplication and/or divider circuits. The clock
generator may comprise a phase locked loop. Likewise,
the clock re-generator for regenerating the embedded
clock signal may comprise a phase locked loop.
[0027] The first processor receives the input signals
comprising the microphone signals and the clock signal.
The processor encodes the clock signal into the micro-
phone signals to form a first communication signal. The
first communication signal is via the optical transceiver
provided to the receiver. The receiver comprises a clock
regenerating unit, such as a phase locked loop, for re-
generating the clock signal, and a second processor. The
second processor is configured for decoding the first
communication signal according to the re-generated
clock signal. The decoded communication signal com-
prising microphone signals is provided to the electronic
circuit. The electronic circuit may further process the mi-
crophone signals for filtering, noise reduction, etc. before
the microphone signals are distributed from the headset,
i.e. either to a phone system, e.g. to a receiver side of a
phone conversation, to a further processing unit, such
as a further headset processing unit, such as a cloud or
internet processing unit, e.g. for performing speech rec-
ognition, active noise cancellation, etc. The microphone
signals may also be provided to the speaker as a side
tone.
[0028] It should be envisaged that the clock generator
may be provided as a part of the processor, or alterna-
tively, the clock generator may be provided separately
from the processor, in some examples, a part of the clock
generator, such as the crystal, may be provided off-chip
and thus separate from the processor, while any further
part of the clock generator may be provided on-chip as
part of the processor.
[0029] In some embodiments, the first processor re-
ceives the microphone signals and the clock signal, and
the same clock signal is encoded into the microphone
signals generated by the one or more microphones to
form the first communication signal. Hereby, data for
transmission between the transmitter and the receiver,
i.e. the amount of data to be transmitted, may be mini-
mized.
[0030] The processor receives the one or more micro-
phone signals and the signals are sampled during each
frame at a clock frequency, such as at a base clock fre-
quency.
[0031] In some embodiments, the first processor has
a number of input channels, each input channel being
configured to receive input signals; in some examples,
each input channel is configured to receive a first input
during a first half cycle of the clock signal and a second
input during a second half cycle of the clock signal, re-
spectively. Typically the input channels are sampled at
the base clock frequency.
[0032] The duration of an input may have a length be-
ing a half cycle of the clock frequency, such as a length
of a half cycle of the base clock frequency.
[0033] In some embodiments, the first input channel
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of the number of input channels is configured to receive
a first input being a dummy data signal and a second
input being a microphone signal. The duration of the dum-
my data signal may be corresponding to the duration of
the microphone signal. The dummy data signal may be
a non-data signal for forming part of a header, such as
a header providing start of frame information, such as a
start of frame delimiter.
[0034] In some embodiments, the first input of the first
input channel provides start of frame information for each
frame of the first communication signal. The dummy data
signal may be provided by the processor, so that e.g. the
processor applies start of frame information for the du-
ration of the first input signal.
[0035] Each further input channel is in some embodi-
ments configured to receive a first input being a micro-
phone signal, and a second input being a microphone
signal, thus each further input channel may be configured
to receive two microphone signals. The same clock signal
may be encoded into the microphone signals provided
by each further input channel.
[0036] In some embodiments, data from the one or
more microphones are sampled during each frame, and
data from the first input of the first input channel provides
start of frame information for each frame.
[0037] In some embodiments, each further input chan-
nel is configured to receive a first input and a second
input, the first and second input being any digital signals
including any one or more of: a microphone signal, a
digital data signal, a contact on-off signal, etc. The digital
data signal may be any data signal providing information
from the microphone boom to the earphone unit, and may
be a mute signal, an on-off signal, a phone pick-up signal,
etc. Likewise, the contact on-off signal may be any on-
off signal, such as a mute signal, etc.
[0038] The clock signal is encoded into input signals,
comprising microphone signals and/or data signals pro-
vided through the input channels, i.e. through the number
of input channels, to provide a digital stream forming the
first communication signal.
[0039] In some embodiments, the digital stream com-
prises in each frame: start of frame information, micro-
phone information from each of the one or more micro-
phones, such as from one microphone, such as from two
microphones, such as in a preferable embodiment from
three microphones, such as from four microphones, such
as from five microphones, etc. Possibly, the digital stream
comprises also information corresponding to a digital da-
ta signal.
[0040] The digital stream forming the first communica-
tion signal may be distinguished by clock duty cycle. The
clock signal may be delimiting frame and input signals in
the digital stream forming the first communication signal.
The clock signal may be separating the bits of the digital
stream, each bit comprising information about an input
signal or start of frame.
[0041] The digital stream forming the first communica-
tion signal may have a state change at bit boundary as-

sisting in clock re-generation. The state change may be
a positive edge of the signal, or the state change may be
a negative edge. The state change at bit boundary may
be either a negative edge or a positive edge.
[0042] The clock signal may be re-generated from the
state changes of the first communication signal. The
clock may be re-generated from the data stream forming
the first communication signal using a state change at
regular time intervals of the first communication signal.
[0043] In some embodiments the headset further com-
prises an electrical connection comprising a first sliding
contact, which comprises an earphone unit side and a
microphone side, and wherein one of the earphone unit
side or the microphone side of the sliding contact com-
prises a first annular ring arranged so that the ring is
positioned around the rotational axis; the other of the
earphone unit side or the microphone side comprises a
number of contact members arranged in a radial distance
from a rotational axis so as to provide an electrical con-
nection between the first annular ring and the contact
members.
[0044] The electrical connection is in some embodi-
ments a DC power connection.
[0045] It is envisaged that the disclosed features and
embodiments may be used in combination and with any
aspect of the invention. The above and other features
and advantages of the present invention will become
more apparent to those of ordinary skill in the art by de-
scribing in detail exemplary embodiments thereof with
reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWING

[0046] The above and other features and advantages
of the present invention will become readily apparent to
those skilled in the art by the following detailed descrip-
tion of exemplary embodiments thereof with reference to
the attached drawings, in which:

Fig. 1 illustrates an exemplary headset for voice com-
munication,

Fig. 2 illustrates an exemplary headset for voice com-
munication,

Fig. 3 schematically illustrates an exemplary headset
for voice communication,

Fig. 4 schematically illustrates components in an ex-
emplary headset,

Fig. 5 schematically illustrates signals in relation to an
exemplary method,

Fig. 6 schematically illustrates components in an ex-
emplary headset,

Fig. 7 schematically illustrates components in an ex-
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emplary headset,

Fig. 8 schematically illustrates components in an ex-
emplary headset,

Fig. 9 shows a flow chart of an exemplary method.

DETAILED DESCRIPTION

[0047] Various embodiments are described hereinaf-
ter with reference to the figures. Like reference numerals
refer to like elements throughout. Like elements will, thus,
not be described in detail with respect to the description
of each figure. It should also be noted that the figures are
only intended to facilitate the description of the embodi-
ments. They are not intended as an exhaustive descrip-
tion of the claimed invention or as a limitation on the scope
of the claimed invention. In addition, an illustrated em-
bodiment needs not have all the aspects or advantages
shown. An aspect or an advantage described in conjunc-
tion with a particular embodiment is not necessarily lim-
ited to that embodiment and can be practiced in any other
embodiments even if not so illustrated, or if not so explic-
itly described.
[0048] Throughout, the same reference numerals are
used for identical or corresponding parts.
[0049] Fig. 1 shows a headset 2 having one earphone
or earphone unit 4 and a microphone boom 8 having one
or more microphones 10. The headset is a monaural
headset. The one or more microphones 10 are positioned
at the microphone boom 8. The microphone boom is il-
lustrated as having a length allowing for the microphone
10 to be positioned in proximity to a user’s mouth, not
illustrated. It should however be envisaged that any
length of microphone boom may be used, such as a mi-
crophone boom having a length being the size of the
earphone unit, such as a microphone boom having a
length twice the size of the earphone unit, etc. The head-
set has a headband 3 for keeping the earphone unit 4 in
position adjacent a user’s ear, when worn by a user, how-
ever, any wearing style for the headset may be used,
including ear hooks, neckbands, ear clips, etc. As illus-
trated, the microphone boom 8 is fully rotatable with re-
spect to the earphone unit 4, around the rotational axis
38. Thus, the microphone boom may be rotated any mul-
tiple of 360 degrees with respect to the earphone housing
without experiencing any mechanical stops.
[0050] The headset 2 illustrated is a wired headset hav-
ing a wire 7 connecting the headset 2 to the headset base
station 11. Alternatively, the headset may be a wireless
headset 2 and the earphone unit 4 and the base station
11 may both comprise a wireless transceiver 13
(dashed). The wire 7 is connected to the earphone unit
via joint 17. The joint 17 may be a rotatable joint, and in
some embodiments, the communication from the ear-
phone unit 4 to the base station 11 may be implemented
using an optical transceiver, such as an optical transmit-
ter being positioned in the earphone unit, providing the

optical signal to the base station 11 via an optical fibre
for connecting to an optical receiver in the base station
11.
[0051] The headset 2 as shown in Fig. 2 has a first
earphone unit 4, a second earphone unit 4’ and a micro-
phone boom 8 having one or more microphones 10. The
headset is a stereo or binaural headset. The earphone
unit 4, 4’ further comprises an electronic circuit 12 for
processing incoming microphone signals and provide the
processed microphone signals to e.g. a receiving side of
a telephone conversation, a computer, a processing unit,
etc. requiring input (not shown). The one or more micro-
phones 10 are positioned at the microphone boom 8. The
microphone boom is illustrated as having a length allow-
ing for the microphone 10 to be positioned in proximity
to a user’s mouth, not illustrated. It should however be
envisaged that any length of microphone boom may be
used, such as a microphone boom having a length being
the size of the earphone unit, such as a microphone boom
having a length twice the size of the earphone unit, etc.
The headset has a headband 3 for keeping the earphone
unit 4 in position adjacent a user’s ear, when worn by a
user, however, any wearing style for the headset may be
used, including ear hooks, neckbands, ear clips, etc. As
illustrated, the microphone boom 8 is fully rotatable with
respect to the earphone unit 4, around the rotational axis
38. Thus, the microphone boom may be rotated any mul-
tiple of 360 degrees with respect to the earphone unit
without experiencing any mechanical stops.
[0052] Alternatively or additionally, the first earphone
unit 4 may be fully rotatable about the axis 38’ so that
the earphone unit is rotatable about the rotatable joint 17
connecting the earphone unit 4 to the headband 3. The
joint 17 may thus be a rotatable joint, and in some em-
bodiments, the electrical connection from the first ear-
phone unit 4 to the second earphone unit 4’ may be im-
plemented using an optical transceiver, such as an opti-
cal transmitter being positioned in the first earphone unit
4, providing the optical signal to the second earphone
unit via an optical fibre for connecting to an optical re-
ceiver in the second earphone unit. It should be envis-
aged that the optical receiver also may be provided in
the headband.
[0053] Fig. 3 schematically illustrates an exemplary
headset 2 for voice communication. The headset 2 com-
prises an earphone unit 4. The earphone unit 4 comprises
a speaker 6 for providing audio signals to a wearer of the
headset. The headset 2 comprises a microphone sup-
porting unit, such as microphone boom 8. The micro-
phone boom 8 comprises at least one microphone 10 for
reception of audio signals. Alternatively, the microphone
boom 8 comprises more than one microphone, such as
two microphones or such as three microphones, such as
four microphones or such as five microphones. The mi-
crophone boom 8 is rotatably interconnected with the ear-
phone unit 4.
[0054] The earphone unit 4 comprises an electronic
circuit 12, such as an audio integrated circuit. The elec-
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tronic circuit 12 is configured to process microphone sig-
nals generated by the microphone 10 and provide an
output signal 7. The microphone signals are transmitted
from the microphone boom 8 to the electronic circuit 12
in the earphone unit 4 via an optical transceiving unit 16.
The optical transceiving unit 16 comprises a transmitter
18 and a receiver 20. The microphone boom 8 comprises
the transmitter 18 and the earphone unit 4 comprises the
receiver 20. The transmitter 18 comprises an electro-op-
tical transmitter 34 and the receiver 20 comprises an elec-
tro-optical receiver 36 and an optical signal 37 is trans-
mitted from the electro-optical transmitter to the electro-
optical receiver. The electro-optical transmitter 34 and
the electro-optical receiver 36 are arranged co-axially
about a rotational axis 38 for the microphone boom 8 and
the earphone unit 4, the rotational axis 38 being illustrated
schematically. It should be envisaged that an off-axis ar-
rangement of the electro-optical receiver and the electro-
optical transmitter may also be contemplated and any
known means, including optical fibres, mirror arrange-
ments etc., may be used to couple the optical signal 37
generated by the electro-optical transmitter 34 to the
electro-optical receiver 36. The transmitter 18 further
comprises a clock generator 22 configured to generate
a clock signal, and a first processor 26. The first proces-
sor is configured to receive the microphone signals and
the clock signal and encode the clock signal into the mi-
crophone signals to form a first communication signal.
The receiver 20 further comprises a clock regenerating
unit 30 for regenerating the embedded clock signal. The
receiver 20 comprises a second processor 32 configured
to receive the first communication signal and the re-gen-
erated clock signal and to decode the first communication
signal according to the re-generated clock signal. The
decoded first communication signal, corresponding to
the decoded microphone signals, is provided to the elec-
tronic circuit 12. In some embodiments, the clock signal
is embedded within the first communication signal.
[0055] Fig. 4 provides in exemplary form an overview
of components in a headset 2 for voice communication
according to the present disclosure. The headset 2 com-
prises three microphones 10, 10’, 10". A first microphone
10 generates a first microphone signal 14, a second mi-
crophone 10’ generates a second microphone signal 14’
and a third microphone 10" generates a third microphone
signal 14". The headset 2 may comprise less than three
microphones, such as one microphone, such as two mi-
crophones. Alternatively, the headset 2 may comprise
more than three microphones, such as four microphones,
such as five microphones. The microphones may be pro-
vided at any microphone supporting structure such as at
a microphone boom (not shown). Alternatively or addi-
tionally, the microphones may be provided in various ar-
rangements inside the headset and/or on the surface of
the headset.
[0056] The headset 2 further comprises a clock gen-
erator or a clock generating unit 22. The clock generator
or clock generating unit 22 may comprise a crystal oscil-

lator 23 which crystal oscillator may be provided sepa-
rately or as a part of the clock generator. Additionally,
the clock generator or clock generating unit 22 may com-
prise one or more latches, flip-flops, means for compen-
sating temperature changes and/or filters. Alternatively
or additionally, the clock generator 22 may be implement-
ed as a phase locked loop.
[0057] The transmitter 18 comprises a first processor
26. The first processor 26 receives the clock signal 24
from the clock generator 22. The first processor 26 fur-
thermore receives the microphone signals 14, 14’,
14" from the microphones 10, 10’, 10". The first processor
26 encodes the clock signal 24 into the microphone sig-
nals 14, 14’, 14" to form the first communication signal
28. The same clock signal 24 is encoded into the first
microphone signal 14, the second microphone signal 14’
and the third microphone signal 14" generated by the first
microphone 10, the second microphone 10’ and the third
microphone 10", respectively.
[0058] The clock generator 22 and the first processor
26 are provided in an Encoder Integrated Circuit 5. Al-
ternatively, the clock generator 22 and the first processor
26 may be provided separately.
[0059] The transmitter 18 further comprises an electro-
optical transmitter 34. The first processor 26 sends the
first communication signal 28 to the electro-optical trans-
mitter 34. The electro-optical transmitter 34 receives the
first communication signal 28 from the first processor 26
and transforms the first communication signal from an
electrical signal to an optical signal. The electro-optical
transmitter may comprise any electro-optical converter,
such as a light emitting diode (LED), such as an 660 nm
AIGalnP LED and/or a driver integrated circuit.
[0060] The receiver 20 comprises an electro-optical re-
ceiver 36 configured to receive the first communication
signal transmitted by the transmitter 18. The electro-op-
tical receiver 36 receives the first communication signal
28 as transmitted from the electro-optical transmitter, the
optical signal 37, i.e. the first communication signal in
optical form, may be transmitted directly to the electro-
optical receiver, or the optical signal 37 may be transmit-
ted to the electro-optical receiver via an optical fibre, such
as e.g. via a plastic optical fibre. The electro-optical re-
ceiver transforms the first communication signal from an
optical signal to an electrical signal. The electro-optical
receiver may comprise any opto-electrical converter,
such as any photo diode, such as any photo diode being
optimized to receive the first communication signal trans-
mitted from the electro-optical transmitter. In some em-
bodiments, the electro-optical transmitter and the elec-
tro-optical receiver are arranged co-axially about a rota-
tional axis 38.
[0061] The receiver 20 furthermore comprises a clock
re-generating unit 30. The clock regenerating unit 30 may
be implemented as a phase locked loop. The first com-
munication signal 28, as converted by the electro-optical
receiver, is provided to the clock re-generating unit 30.
Thus, the re-generating unit 30 receives the first commu-
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nication signal 28 and regenerates the clock signal 24
from the first communication signal 28. The receiver 20
comprises a second processor 32, and the first commu-
nication signal 28 is provided to the second processor
32. The second processor 32 thus receives the first com-
munication signal 28 from the electro-optical receiver and
the re-generated clock signal 24 from the clock regener-
ating unit 30. The second processor 32 decodes the first
communication signal 28 according to the re-generated
clock signal 24. Decoding the first communication signal
28 according to the re-generated clock signal 24 provides
decoded microphone signals 15, 15’, 15". The second
processor 32 provides the decoded microphone signals
15, 15’, 15" to electric circuit 12, such as an audio inte-
grated circuit. The electric circuit 12 may be arranged in
an earphone unit (not shown).
[0062] The clock re-generating unit 30 and the second
processor 32 may be provided in an integrated circuit,
such as a Decoder Integrated Circuit 9.
[0063] The headset 2 furthermore comprises a power
supply 21. The power supply 21 is configured to provide
power to the Encoder Integrated Circuit 5 and the trans-
mitter 18.
[0064] The power supply 21 may be fed from a battery,
such as an earphone battery 71. The connection from
the battery 71 to the power supply 21 may be a rotatable
connection different from the optical transceiver. The
electrical connection may comprise a sliding contact 68,
which sliding contact 68 comprises an earphone unit side
66 and a microphone side 67, and wherein one of the
earphone unit side 66 or the microphone side 67 of the
sliding contact 68 comprises a first annular ring 69, in
Fig. 4, it is shown on the earphone unit side, and being
arranged so that the annular ring 69 is positioned around
the rotational axis 38; the other of the earphone unit side
66 or the microphone side 67, shown as the microphone
side, comprises a number of contact members 70 ar-
ranged in a radial distance from the rotational axis 38 so
as to provide an electrical connection between the first
annular ring 69 and the contact members 70.
[0065] The sliding contact 68 is illustrated schemati-
cally. It is envisaged that the rotational axis 38 of the
sliding contact is the same rotational axis as for the elec-
tro-optical receiver and electro-optical transmitter, and
the annular ring may be positioned coaxially around the
optical connection.
[0066] Fig. 5 schematically illustrates the encoding of
the microphone signals into a serial data stream with em-
bedded clock, i.e. into the first communication signal. The
clock generator (not shown) generates a binary clock sig-
nal 24. The clock signal 24 has a base clock frequency
BC, and the clock may be used at the base clock fre-
quency or at any multiple of the base clock frequency.
The binary base clock signals 24 illustrated in Fig. 5 are
eight times the base frequency, 8BC, two times the base
frequency, 2BC and the base frequency BC. The fre-
quencies of the illustrated 8BC, 2BC and BC signals may
for example be 24.576MHz, 6.144MHz and 3.072MHz,

respectively. However, it is envisaged that any clock fre-
quency may be used mutatis mutandis.
[0067] The first processor (not shown) has two input
channels 40, such as a first input channel 42 (illustrated
as D3-4) and a second input channel 46 (illustrated as
D1-2). The first processor may have more than two input
channels 40, such as three input channels or four input
channels. Each input channel 40 is configured to receive
a first input signal during a first half cycle of a clock signal
and a second input signal during a second half cycle of
the clock signal, respectively. The first input channel 42
(D3-4) is configured to receive a first input being a dummy
data signal (illustrated as "Driven by IC") and a second
input being a microphone signal (illustrated as Mic3_D).
The second input channel 46 (D1-2) is configured to re-
ceive a first input being a microphone signal (illustrated
as Mic2_D), and a second input being a microphone sig-
nal (illustrated as Mic1_D). Each further input channel
40 may be configured to receive two microphone signals.
Alternatively or additionally, each further input channel
40 may be configured to receive a first input and a second
input, the first and second input being any digital signals
including any one or more of: a microphone signal, a
digital data signal and a contact on-off signal.
[0068] The clock signal 24, here 2BC and BC, is en-
coded into the first input and the second input at the first
input channel 42 and at the second input channel 46 to
provide a digital stream forming the first communication
signal 28 (illustrated as TX_Out).The clock signal 24 is
delimiting all data frames and input signals. The first input
("Driven by IC") of the first input channel 42 (D3-4) pro-
vides start of frame 48 information for each frame of the
first communication signal 28. The output data forming
the first communication signal 28 (TX_Out) are distin-
guished by the clock duty cycle of the signal. As illustrat-
ed, "Start Of Frame" 48 is distinguished by a duty cycle
of 50%, "Data = 0" 64 is distinguished by a duty cycle of
25%, and "Data = 1" 65 is distinguished by a duty cycle
of 75%. Each frame comprises four bits. The four bit fol-
lows the same order within each frame; start of frame 48,
first microphone signal 61, 61’, second microphone sig-
nal 62, 62’ and third microphone signal 63, 63’. The du-
ration of the bit that contains start of frame 48 information
equals that of one microphone bit. The output data form-
ing the first communication signal 28 (TX_Out) has a
state change at every bit boundary, which assists in re-
generating the clock signal 24. In the second processor
(not shown), i.e. on the receiver side, the clock signal 24
is re-generated from the state change of the first com-
munication signal 28 (TX_Out), the state change being
a positive edge in the present example. The clock is re-
generated from the encoded signal (data stream) using
the state changes of the encoded signal. The clock used
for decoding may be a 4BC clock signal. The state
change may be a positive edge as illustrated. Alterna-
tively, the state change may be a negative edge.
[0069] Fig. 6 illustrates a transmitter 18 in more detail.
The encoder IC 5 may be a programmable chip, having
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a power supply 21, electro-optical transmitter 34 and
crystal oscillator 23 provided external to the chip. In the
shown example, the microphones are analogue micro-
phones 10, 10’, 10" and the microphone signals are con-
verted to digital signals, for example by using Pulse Den-
sity Modulation, PDM conversion. PDM has the advan-
tage that only one bit is used to convey the audio. Thus,
the digital microphone signals 14, 14’, 14" are each pro-
vided as a single stream of bits. However, it is envisaged
that any analogue to digital converter could be used to
obtain a digital microphone signal.
[0070] The clock generator 22 generates the 8BC,
4BC, 2BC and BC clock signals for use with encoding of
the microphone signals. The microphone signals 14, 14’,
14" are aligned with the BC clock signal and provided to
the encoder IC 5. The data latch and demultiplex circuits
50 and the pattern generator ensures that the clock is
encoded into the microphone signals to generate the first
communication signal 28, as illustrated in more detail
above in Fig. 5.
[0071] The first communication signal 28 is provided
to the electro-optical transmitter 34 for conversion of the
first communication signal from an electrical signal to an
optical signal using drivers 51 and a light emitting diode
52 as known in the art.
[0072] The receiver 20 is illustrated in more detail in
Fig. 7. The first communication signal 28 in optical form
is received by electro-optical receiver 36 and converted
or translated into an electrical signal, being an electric
serial stream of data.
[0073] The decoder IC 9 comprises an on-chip clock
re-generator 30, such as Phase Locked Loop, PLL, 30
which regenerates the clock from the state changes in
the signal, that is in the present case as illustrated in Fig.
5, from the positive edges of the data stream. The re-
generated clock is multiplied by 4 to create a 4BC clock
signal.
[0074] The decoder IC furthermore comprises a sec-
ond processor comprising bit counter 54 providing bit
count, SOF detector 53, latch and demultiplexer 55 and
multiplexer 56.
[0075] The start of frame bit sequence from the data
stream is decoded by SOF detector 53, and a frame clock
FC is recovered from the decoded Start of Frame bit se-
quence. As seen from Fig. 5, in the present example, the
Start of Frame bit sequence at 4 BC is (1100).
[0076] Data from the remainder of the stream of data
of the first communication signal can be latched and de-
multiplexed at latch and demultiplexer 55. Afterwards at
multiplexer 56, the data received from latch and demul-
tiplexer 55 are multiplexed to recreate the original multi-
plexed data stream from the microphones. The data in
the data stream may be latched at mid-bit times and
stored (no storage shown). The stored data may then be
provided to multiplexer 56. The recreated multiplexed da-
ta stream corresponding to the decoded microphone sig-
nals 15, 15’, 15" are provided to the audio IC or electronic
circuit (not shown in Fig.7).

[0077] Fig. 8 illustrates the transmitter and receiver,
and the optical signal 37 is transferred from the electro-
optical transmitter 34 to the electro-optical receiver 36.
Preferably, the electro-optical transmitter 34 and the
electro-optical receiver 36 are mounted co-axially and in
proximity to allow optical signal transmission and rota-
tion. The electro-optical transmitter 34 and the electro-
optical receiver 36 may be mounted in the headset and
with a distance of between 1 mm and 10 mm, such as
between 1 mm and 5 mm. The signal is typically trans-
mitted through air.
[0078] It is an advantage of the disclosure that the clock
may be transmitted as part of the digital stream of data
of the first communication signal. Thus, no external clock
signal needs to be conveyed from the transmitter to the
receiver.
[0079] Fig. 9 shows a flow chart of an exemplary meth-
od 100 of transmitting microphone signals from one or
more microphones positioned at a microphone boom to
an electronic circuit in an earphone unit, where the mi-
crophone boom is rotatably connected to the earphone
unit in a headset for voice communication, such as the
headset as described in relation to previous figures.
[0080] The method 100 comprises receiving 110 by an
optical transceiving unit, one or more microphone signals
generated by the one or more microphones; transmitting
120 the one or more microphone signals from the micro-
phone boom to the earphone unit via the optical trans-
ceiving unit; and providing 130 the decoded microphone
signals to the electronic circuit.
[0081] The optical transceiving unit may have a trans-
mitter arranged in or at the microphone boom and a re-
ceiver arranged in or at the earphone unit.
[0082] Transmitting 120 the one or more microphone
signals from the microphone boom to the earphone unit
via the optical transceiving unit comprises providing 121
the one or more microphone signals to a transmitter of
the optical transceiving unit; generating 122 a clock sig-
nal in the transmitter; encoding 123 the clock signal into
the one or more microphone signals to form a first com-
munication signal; optically transmitting 124 the first com-
munication signal to the receiver; re-generating 125 the
clock signal; and decoding 126 the first communication
signal according to the re-generated clock signal to ob-
tain decoded microphone signals.
[0083] 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 and
equivalents.

15 16 



EP 3 410 738 B1

10

5

10

15

20

25

30

35

40

45

50

55

LIST OF REFERENCES

[0084]

2 headset
3 headband
4 earphone unit
5 encoder integrated circuit
6 speaker
7 wire
8 microphone boom
9 decoder integrated circuit
10 microphone
11 headset base station
12 electronic circuit
13 wireless transceiver
14, 14’, 14" microphone signal
15, 15’, 15" decoded microphone signals
16 optical transceiving unit
17 joint
18 transmitter
20 receiver
21 power supply
22 clock generator/clock generating unit
23 crystal oscillator
24 clock signal
26 first processor
28 first communication signal
30 clock re-generating unit
32 second processor
34 electro-optical transmitter
36 electro-optical receiver
37 optical signal
38 rotational axis
40 input channel
42 first input channel
44 dummy data signal
46 second input channel
48 start of frame
50 data latch and demultiplex circuit
51 drivers
52 light emitting diode
53 SOF detector
55 latch and demultiplexer
56 multiplexer
61 first microphone signal
62 second microphone signal
63 third microphone signal
64 Data = 0
65 Data =1
66 earphone unit side
67 microphone side
68 first sliding contact
69 first annular ring
70 contact members
100 method
110 receiving one or more microphone signals
120 transmitting the one or more microphone signals

121 providing the one or more microphone signals
to a transmitter of the optical transceiving unit;
122 generating a clock signal;
123 encoding the clock signal into the one or more
microphone signals to form a first communication
signal;
124 optically transmitting the first communication
signal to the receiver;
125 re-generating the clock signal;
126 decoding the first communication signal
130 providing the decoded microphone signals to
the electronic circuit.

Claims

1. A headset (2) for voice communication, the headset
(2) comprising

- an earphone unit (4) comprising a speaker (6),
- a microphone boom (8) comprising one or more
microphones (10), the microphone boom (8) be-
ing rotatably interconnected with the earphone
unit (4),
- the earphone unit (4) comprising an electronic
circuit (12) configured to process microphone
signals (14) generated by the one or more mi-
crophones (10),

characterised in that the microphone signals (14)
are transmitted from the microphone boom (8) to the
earphone unit (4) via an optical transceiving unit (16),
the optical transceiving unit (16) having a transmitter
(18) and a receiver (20),
wherein the microphone boom (8) comprises the
transmitter (18) and the earphone unit (4) comprises
the receiver (20),
wherein the transmitter (18) comprises a clock gen-
erator (22) configured to generate a clock signal (24)
and a first processor (26) configured to receive the
microphone signals (14) and to encode the clock sig-
nal (24) into the microphone signals (14) to form a
first communication signal (28), and wherein the re-
ceiver (20) comprises a clock re-generating unit (30)
for regenerating the clock signal (24), and a second
processor (32) for decoding the first communication
signal (28) according to the re-generated clock signal
(24), wherein the decoded microphone signals (14)
are provided to the electronic circuit (12).

2. A headset (2) according to claim 1, wherein the trans-
mitter (18) comprises an electro-optical transmitter
(34) and the receiver (20) comprises an electro-op-
tical receiver (36).

3. A headset (2) according to claim 2, wherein the elec-
tro-optical transmitter (34) and the electro-optical re-
ceiver (36) are arranged co-axially about a rotational
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axis (38) for the microphone boom (8) and the ear-
phone unit (4).

4. A headset (2) according to any of the previous
claims, wherein one or both of the clock generator
(22) and the clock re-generating unit (30) is a phase
locked loop.

5. A headset (2) according to any of the previous
claims, wherein the same clock signal (24) is encod-
ed into the microphone signals (14) generated by
the one or more microphones (10).

6. A headset (2) according to any of the previous claim,
wherein the first processor (26) has a number of input
channels (40), consisting of a first input channel (42)
and at least one further input channel (40), each input
channel (40) being configured to receive a first input
signal during a first half cycle of the clock signal (24)
and a second input signal during a second half cycle
of the clock signal (24), respectively.

7. A headset (2) according to claim 6, wherein the first
input channel (42) of the number of input channels
(40) is configured to receive a first input being a dum-
my data signal and a second input being a micro-
phone signal (14).

8. A headset (2) according to claims 6 or 7, wherein
each further input channel (40) is configured to re-
ceive a first input being a microphone signal (14),
and a second input being a microphone signal (14)

9. A headset (2) according to claims 6 or 7, wherein
each further input channel (40) is configured to re-
ceive a first input and a second input, the first and
second input being any digital signals including any
one or more of: a microphone signal (14), a digital
data signal and a contact on-off signal.

10. A headset (2) according to any of claims 6-9, wherein
the clock signal (24) is encoded into microphone sig-
nals and/or data signals provided through the
number of input channels (40) to provide a digital
stream forming the first communication signal (28).

11. A headset (2) according to any of claims 7-10, where-
in the first input of the first input channel (42) provides
start of frame (48) information for each frame of the
first communication signal (28).

12. A headset (2) according to any of claims 10-11,
wherein the clock signal (24) is delimiting frame and
input signals in the digital stream forming the first
communication signal (28).

13. A headset (2) according to any claims 10-12, wherein
the digital stream forming the first communication

signal (28) has a state change at bit boundary as-
sisting in clock re-generation.

14. A headset (2) according to claim 13, wherein the
clock signal (24) is re-generated from the state
changes of the first communication signal (28).

15. A headset (2) according to any of the previous
claims, wherein the clock signal (24) is re-generated
from the first communication signal (28) using a state
change at regular time intervals of the first commu-
nication signal (28).

16. A headset (2) according to any of the previous claims
further comprising an electrical connection compris-
ing a first sliding contact (68), which comprises an
earphone unit side (66) and a microphone side (67),
and wherein one of the earphone unit side (66) or
the microphone side (67) of the first sliding contact
(68) comprises a first annular ring (69) arranged so
that the first annular ring (69) is positioned around
the rotational axis (38); the other of the earphone
unit side (66) or the microphone side (67) comprises
a number of contact members (70) arranged in a
radial distance from the rotational axis (38) so as to
provide an electrical connection between the first an-
nular ring (69) and the contact members (70).

17. A headset according to claim 16, wherein the elec-
trical connection is a DC power connection.

18. A method (100) of, in a headset for voice communi-
cation having a microphone boom rotatably intercon-
nected to an earphone unit, transmitting microphone
signals from one or more microphones positioned at
the microphone boom to an electronic circuit in the
earphone unit,
characterised by

- receiving (110) by an optical transceiving unit,
one or more microphone signals generated by
the one or more microphones,
- transmitting (120) the one or more microphone
signals from the microphone boom to the ear-
phone unit via the optical transceiving unit, the
optical transceiving unit having a transmitter ar-
ranged in or at the microphone boom and a re-
ceiver arranged in or at the earphone unit, by:

- providing (121) the one or more micro-
phone signals to a transmitter of the optical
transceiving unit,
- generating (122) a clock signal in the trans-
mitter,
- encoding (123) the clock signal into the
one or more microphone signals to form a
first communication signal,
- optically transmitting (124) the first com-
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munication signal to the receiver,
- re-generating (125) the clock signal,
- decoding (126) the first communication
signal according to the re-generated clock
signal to obtain decoded microphone sig-
nals, and

- providing (130) the decoded microphone sig-
nals to the electronic circuit.

Patentansprüche

1. Kopfhörer (2) für Sprachkommunikation, wobei der
Kopfhörer (2) umfasst

- eine einen Lautsprecher (6) umfassende Ohr-
hörereinheit (4),
- einen Mikrofonausleger (8) umfassend ein
oder mehrere Mikrofone (10), wobei der Mikro-
fonausleger (8) drehbar mit der Ohrhörereinheit
(4) verbunden ist,
- wobei die Ohrhörereinheit (4) eine elektroni-
sche Schaltung (12) umfasst, die dazu ausge-
legt ist, von dem einen oder den mehreren Mi-
krofonen (10) erzeugte Mikrofonsignale (14) zu
verarbeiten,

dadurch gekennzeichnet, dass die Mikrofonsigna-
le (14) von dem Mikrofonausleger (8) über eine op-
tische Sende-/Empfangseinheit (16) an die Ohrhö-
rereinheit (4) übertragen werden, wobei die optische
Sende-/Empfangseinheit (16) einen Sender (18) und
einen Empfänger (20) aufweist,
wobei der Mikrofonausleger (8) den Sender (18) um-
fasst, und die Ohrhörereinheit (4) den Empfänger
(20) umfasst,
wobei der Sender (18) einen Taktgenerator (22), der
zum Erzeugen eines Taktsignals (24) ausgelegt ist,
und einen ersten Prozessor (26), der zum Empfan-
gen der Mikrofonsignale (14) und zum Codieren des
Taktsignals (24) in die Mikrofonsignale (14) ausge-
legt ist, um ein erstes Kommunikationssignal (28) zu
bilden, umfasst, und wobei der Empfänger (20) eine
Taktneuerzeugungseinheit (30) zur Neuerzeugung
des Taktsignals (24) und einen zweiten Prozessor
(32) zum Decodieren des ersten Kommunikations-
signals (28) gemäß dem neu erzeugten Taktsignal
(24) umfasst, wobei die decodierten Mikrofonsignale
(14) für die elektronische Schaltung (12) bereitge-
stellt werden.

2. Kopfhörer (2) nach Anspruch 1, wobei der Sender
(18) einen elektrooptischen Sender (34) umfasst,
und der Empfänger (20) einen elektrooptischen
Empfänger (36) umfasst.

3. Kopfhörer (2) nach Anspruch 2, wobei der elektro-

optische Sender (34) und der elektrooptische Emp-
fänger (36) koaxial um eine Drehachse (38) für den
Mikrofonausleger (8) und die Ohrhörereinheit (4) an-
geordnet sind.

4. Kopfhörer (2) nach einem der vorhergehenden An-
sprüche, wobei eine oder beide der Taktgenerator
(22) und der Taktneuerzeugungseinheit (30) ein
Phasenregelkreis sind.

5. Kopfhörer (2) nach einem der vorhergehenden An-
sprüche, wobei das gleiche Taktsignal (24) in die
von dem einen oder den mehreren Mikrofonen (10)
erzeugten Mikrofonsignale (14) kodiert ist.

6. Kopfhörer (2) nach einem der vorhergehenden An-
sprüche, wobei der erste Prozessor (26) eine Anzahl
von Eingabekanälen (40) aufweist, die aus einem
ersten Eingabekanal (42) und mindestens einem
weiteren Eingabekanal (40) bestehen, wobei jeder
Eingabekanal (40) ausgelegt ist, um ein erstes Ein-
gabesignal während eines ersten Halbzyklus des
Taktsignals (24) bzw. ein zweites Eingabesignal
während eines zweiten Halbzyklus des Taktsignals
(24) zu empfangen.

7. Kopfhörer (2) nach Anspruch 6, wobei der erste Ein-
gabekanal (42) der Anzahl von Eingabekanälen (40)
dazu ausgelegt ist, eine erste Eingabe, die ein Dum-
my-Datensignal ist, und eine zweite Eingabe, die ein
Mikrofonsignal (14) ist, zu empfangen.

8. Kopfhörer (2) nach Anspruch 6 oder 7, wobei jeder
weitere Eingabekanal (40) dazu ausgelegt ist, eine
erste Eingabe, die ein Mikrofonsignal (14) ist, und
eine zweite Eingabe, die ein Mikrofonsignal (14) ist,
zu empfangen.

9. Kopfhörer (2) nach Anspruch 6 oder 7, wobei jeder
weitere Eingabekanal (40) so ausgelegt ist, dass er
eine erste Eingabe und eine zweite Eingabe emp-
fängt, wobei die erste und zweite Eingabe beliebige
digitale Signale sind, die eines oder mehrere der Fol-
genden umfassen: ein Mikrofonsignal (14), ein digi-
tales Datensignal und ein Kontakt-Ein-Aus-Signal.

10. Kopfhörer (2) nach einem der Ansprüche 6-9, wobei
das Taktsignal (24) in Mikrofonsignale und/oder
durch die Anzahl von Eingabekanälen (40) bereitge-
stellte Datensignale codiert ist, um einen das erste
Kommunikationssignal (28) bildenden digitalen
Strom bereitzustellen.

11. Kopfhörer (2) nach einem der Ansprüche 7-10, wo-
bei die erste Eingabe des ersten Eingabekanals (42)
für jeden Rahmen des ersten Kommunikationssig-
nals (28) Informationen über einen Rahmenanfang
(48) bereitstellt.
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12. Kopfhörer (2) nach einem der Ansprüche 10-11, wo-
bei das Taktsignal (24) Rahmen-und Eingabesigna-
le in dem das erste Kommunikationssignal (28) bil-
denden digitalen Strom begrenzt.

13. Kopfhörer (2) nach einem der Ansprüche 10-12, wo-
bei der das erste Kommunikationssignal (28) bilden-
de digitale Strom eine Zustandsänderung an der Bit-
grenze aufweist, die zur Taktneuerzeugung beiträgt.

14. Kopfhörer (2) nach Anspruch 13, wobei das Taktsi-
gnal (24) aus den Zustandsänderungen des ersten
Kommunikationssignals (28) neu erzeugt wird.

15. Kopfhörer (2) nach einem der vorhergehenden An-
sprüche, wobei das Taktsignal (24) aus dem ersten
Kommunikationssignal (28) unter Verwendung ei-
nes Zustandswechsels in regelmäßigen Zeitinterval-
len des ersten Kommunikationssignals (28) neu er-
zeugt wird.

16. Kopfhörer (2) nach einem der vorhergehenden An-
sprüche, ferner umfassend eine elektrische Verbin-
dung, die einen ersten Schleifkontakt (68) umfasst,
die eine Ohrhörereinheitsseite (66) und eine Mikro-
fonseite (67) umfasst, und wobei eine der Ohrhöre-
reinheitsseite (66) oder der Mikrofonseite (67) des
ersten Schleifkontakts (68) einen ersten ringförmi-
gen Ring (69) umfasst, der so angeordnet ist, dass
der ersten ringförmigen Ring (69) um die Drehachse
(38) positioniert ist; die andere der Ohrhörereinheits-
seite (66) oder der Mikrofonseite (67) eine Anzahl
von Kontaktelementen (70) umfasst, die in einem
radialen Abstand von der Drehachse (38) angeord-
net sind, um eine elektrische Verbindung zwischen
dem ersten ringförmigen Ring (69) und den Kontak-
telementen (70) bereitzustellen.

17. Kopfhörer nach Anspruch 16, wobei die elektrische
Verbindung eine Gleichstromverbindung ist.

18. Verfahren (100) von, in einem Kopfhörer zur Sprach-
kommunikation mit einem mit einer Ohrhörereinheit
drehbar verbundenen Mikrofonausleger, Übertra-
gen von Mikrofonsignalen von einem oder mehreren
am Mikrofonausleger angebrachten Mikrofonen an
eine elektronische Schaltung in der Ohrhörereinheit,
gekennzeichnet durch

- das Empfangen (110) eines oder mehrerer von
dem einen oder den mehreren Mikrofonen er-
zeugter Mikrofonsignale durch eine optische
Sende-/Empfangseinheit,
- das Senden (120) des einen oder der mehreren
Mikrofonsignale von dem Mikrofonausleger an
die Ohrhörereinheit über die optische Sen-
de-/Empfangseinheit, wobei die optische Sen-
de-/Empfangseinheit einen in oder an dem Mi-

krofonausleger angeordneten Sender und ei-
nen in oder an der Ohrhörereinheit angeordne-
ten Empfänger aufweist, durch:

- das Vorsehen (121) des einen oder der
mehreren Mikrofonsignale an einen Sender
der optischen Sende-/Empfangseinheit,
- das Erzeugen (122) eines Taktsignals in
dem Sender,
- das Codieren (123) des Taktsignals in das
eine oder die mehreren Mikrofonsignale,
um ein erstes Kommunikationssignal zu bil-
den,
- das optische Übertragen (124) des ersten
Kommunikationssignals an den Empfän-
ger,
- das Neuerzeugen (125) des Taktsignals,
- das Decodieren (126) des ersten Kommu-
nikationssignals gemäß dem neu erzeug-
ten Taktsignal, um decodierte Mikrofonsig-
nale zu erhalten, und

- das Vorsehen (130) der decodierten Mikrofon-
signale für die elektronische Schaltung.

Revendications

1. Casque d’écoute (2) pour la communication vocale,
le casque d’écoute (2) com prenant

- une unité d’écouteur (4) comprenant un haut-
parleur (6),
- une perche de microphone (8) comprenant un
ou plusieurs microphones (10), la perche de mi-
crophone (8) étant interconnectée de manière
rotative avec l’unité d’écouteur (4),
- l’unité d’écouteur (4) comprenant un circuit
électronique (12) configuré pour traiter les si-
gnaux de microphone (14) générés par le ou les
microphones (10),

caractérisé en ce que les signaux de microphone
(14) sont transmis de la perche de microphone (8)
à l’unité d’écouteur (4) via une unité d’émetteur-ré-
cepteur optique (16), l’unité d’émetteur-récepteur
optique (16) comportant un émetteur (18) et un ré-
cepteur (20),
la perche de microphone (8) comprenant l’émetteur
(18) et l’unité d’écouteur (4) comprenant le récepteur
(20),
dans lequel l’émetteur (18) comprend un générateur
d’horloge (22) configuré pour générer un signal
d’horloge (24) et un premier processeur (26) confi-
guré pour recevoir les signaux de microphone (14)
et pour coder le signal d’horloge (24) en signaux de
microphone (14) pour former un premier signal de
communication (28), et dans lequel le récepteur (20)
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comprend une unité de régénération d’horloge (30)
pour régénérer le signal d’horloge (24), et un deuxiè-
me processeur (32) pour décoder le premier signal
de communication (28) selon le signal d’horloge ré-
généré (24), dans lequel les signaux de microphone
décodés (14) sont fournis au circuit électronique
(12).

2. Casque d’écoute (2) selon la revendication 1, dans
lequel l’émetteur (18) comprend un émetteur électro-
optique (34), et le récepteur (20) comprend un ré-
cepteur électro-optique (36).

3. Casque d’écoute (2) selon la revendication 2, dans
lequel l’émetteur électro-optique (34) et le récepteur
électro-optique (36) sont disposés coaxialement
autour d’un axe de rotation (38) pour la perche de
microphone (8) et l’unité d’écouteur (4).

4. Casque d’écoute (2) selon l’une quelconque des re-
vendications précédentes, dans lequel l’une des uni-
tés de générateur d’horloge (22) et l’unité de régé-
nération d’horloge (30), ou les deux, sont une boucle
à verrouillage de phase.

5. Casque d’écoute (2) selon l’une quelconque des re-
vendications précédentes, dans lequel le même si-
gnal d’horloge (24) est codé en signaux de micro-
phone (14) générés par le ou les microphones (10).

6. Casque d’écoute (2) selon l’une quelconque des re-
vendications précédentes, dans lequel le premier
processeur (26) comporte un certain nombre de ca-
naux d’entrée (40) constitués par un premier canal
d’entrée (42) et au moins un autre canal d’entrée
(40), chaque canal d’entrée (40) étant configuré pour
recevoir un premier signal d’entrée respectivement
pendant un premier demi-cycle de le signal d’horloge
(24) et un deuxième signal d’entrée pendant un
deuxième demi-cycle du signal d’horloge (24).

7. Casque d’écoute (2) selon la revendication 6, dans
lequel un premier canal d’entrée (42) du nombre de
canaux d’entrée (40) est configuré pour recevoir une
première entrée qui est un signal de données factice
et une deuxième entrée qui est un signal de micro-
phone (14).

8. Casque d’écoute (2) selon la revendication 6 ou 7,
dans lequel chaque autre canal d’entrée (40) est
configuré pour recevoir une première entrée étant
un signal de microphone (14), et une deuxième en-
trée étant un signal de microphone (14).

9. Casque d’écoute (2) selon la revendication 6 ou 7,
dans lequel chaque autre canal d’entrée (40) est
configuré pour recevoir une première entrée et une
deuxième entrée, les première et deuxième entrées

étant des signaux numériques quelconques compre-
nant l’un ou plusieurs des éléments suivants : un si-
gnal de microphone (14), un signal de données nu-
mérique et un signal d’activation / désactivation de
contact.

10. Casque d’écoute (2) selon l’une quelconque des re-
vendications 6 à 9, dans lequel le signal d’horloge
(24) est codé en signaux de microphone et / ou en
signaux de données fournis par le nombre de canaux
d’entrée (40) afin de fournir un flux numérique for-
mant le premier signal de communication (28).

11. Casque d’écoute (2) selon l’une quelconque des re-
vendications 7 à 10, dans lequel la première entrée
du premier canal d’entrée (42) fournit des informa-
tions de début de trame (48) pour chaque trame du
premier signal de communication (28).

12. Casque d’écoute (2) selon l’une quelconque des re-
vendications 10 à 11, dans lequel le signal d’horloge
(24) délimite des signaux de trame et d’entrée dans
le flux numérique formant le premier signal de com-
munication (28).

13. Casque d’écoute (2) selon l’une quelconque des re-
vendications 10 à 12, dans lequel le flux numérique
formant le premier signal de communication (28) a
un changement d’état à la limite de bit aidant à la
régénération d’horloge.

14. Casque d’écoute (2) selon la revendication 13, dans
lequel le signal d’horloge (24) est régénéré à partir
des changements d’état du premier signal de com-
munication (28).

15. Casque d’écoute (2) selon l’une quelconque des re-
vendications précédentes, dans lequel le signal
d’horloge (24) est régénéré à partir du premier signal
de communication (28) en utilisant un changement
d’état à des intervalles de temps réguliers du premier
signal de communication (28).

16. Casque d’écoute (2) selon l’une quelconque des re-
vendications précédentes, comprenant en outre une
connexion électrique comprenant un premier con-
tact glissant (68) qui comprend un côté d’unité
d’écouteur (66) et un côté du microphone (67), et
dans lequel l’un du côté d’unité d’écouteur (66) ou
du côté microphone (67) du premier contact glissant
(68) comprend une première bague annulaire (69)
agencée de sorte que la première bague annulaire
(69) soit positionnée autour de l’axe de rotation (38) ;
l’autre du côté d’unité d’écouteur (66) ou du côté de
microphone (67) comprend un certain nombre d’élé-
ments de contact (70) disposés à une distance ra-
diale de l’axe de rotation (38) de manière à assurer
une connexion électrique entre le première bague
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annulaire (69) et les éléments de contact (70).

17. Casque d’écoute selon la revendication 16, dans le-
quel la connexion électrique est une connexion d’ali-
mentation en courant continu.

18. Procédé (100) consistant à, dans un casque d’écou-
te pour communication vocale comportant une per-
che de microphone interconnectée de manière rota-
tive à une unité d’écouteur, transmettre des signaux
de microphone d’un ou plusieurs microphones posi-
tionnés sur la perche de microphone à un circuit élec-
tronique dans l’unité d’écouteur,
caractérisé par les étapes consistant à

- recevoir (110), par une unité d’émission-récep-
tion optique, un ou plusieurs signaux de micro-
phone générés par le ou les microphones,
- émettre (120) le ou les signaux de microphone
de la perche de microphone vers l’unité d’écou-
teur via l’unité d’émission-réception optique,
l’unité d’émission-réception optique ayant un
émetteur disposé dans ou près de la perche de
microphone et un récepteur agencé dans ou
près de l’écouteur, en :

- fournissant (121) le ou les signaux de mi-
crophone à un émetteur de l’unité d’émis-
sion-réception optique,
- générant (122) un signal d’horloge dans
l’émetteur,
- codant (123) le signal d’horloge en un ou
plusieurs signaux de microphone pour for-
mer un premier signal de communication,
- transmettant optiquement (124) le premier
signal de communication au récepteur,
- régénérant (125) le signal d’horloge,
- décodant (126) le premier signal de com-
munication en fonction du signal d’horloge
régénéré pour obtenir des signaux de mi-
crophone décodés, et

- fournissant (130) les signaux de microphone
décodés au circuit électronique.
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