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ABSTRACT
An audio interface adapter device and an audio signal receiving apparatus are provided. The
audio interface adapter device comprises an audio interface having a pin 1, a pin 2, a pin 3 and
a pin 4. The pin 1 and/or the pin 2 is used as an audio pin of the audio interface. One of the pin
3 and the pin 4 is used as a microphone pin, and the other one of the pin 3 and the pin 4 is used
as a ground pin. The audio pin is connected with the pin 3 via a first unidirectional conductive
element, and connected with the pin 4 via a second unidirectional conductive element. A
conductive direction of the first unidirectional conductive element is from the audio pin to the pin

3, and a conductive direction of the second unidirectional conductive element is from the audio
pin to the pin 4.
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AUDIO INTERFACE ADAPTER DEVICE AND AUDIO SIGNAL RECEIVING
APPARATUS

FIELD

The present disclosure generally relates to an electronic technique field, and more particularly

relates to an audio interface adapter device and an audio signal receiving apparatus.

BACKGROUND

An audio intertace (such as a headphone socket) of an existing audio signal sending apparatus
(such as a mobile communication terminal) and an audio interface of an audio signal receiving
apparatus (such as a headphone) generally use a four-section interface, in which a pin 1 and a pin 2
are audio pins, 1.e., a left-channel pin and a right-channel pin respectively. However, apin 3 and a
pin 4 of different types of audio interfaces play different roles, that is, there are two types of audio
interfaces: the pin 3 is a MIC pin (a microphone pin) and the pin 4 1s a GND pin (a ground pin);
the pin 3 1s a GND pin and the pin 4 1s a MIC pin.

As different types of audio interfaces exist, when the audio interface of the audio signal
sending apparatus (such as the mobile communication terminal) and the audio interface of the
audio signal receiving apparatus (such as the headphone, a headset) do not match, the audio signal
sending apparatus can neither communicate with the audio signal receiving apparatus via the MIC
pin of the audio interface, nor transmit an audio signal to the audio signal receiving apparatus via

the audio pins (i1.e., the left-channel pin and the right-channel pin) of the audio interface normally.

SUMMARY

The technical problem to be solved by the present disclosure is to overcome the defects of the
prior art, and to provide an audio interface adapter device (adapter circuit) and an audio signal
receiving apparatus (such as a headphone, a headset, a loudspeaker, an audio signal adapter
apparatus, and other audio signal receiving apparatuses receiving an audio signal via an audio pin
and processing the audio signal) provided with the audio interface adapter device. The audio
interface adapter device can receive the audio signal normally via the audio pin (a left-channel pin,
and/or a right-channel pin) of an audio interface when being connected with an audio signal

sending apparatus provided with any type of audio intertace.
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To solve the above problem, the present disclosure provides an audio interface adapter device.
T'he device comprises an audio interface. The audio interface comprises a pin 1, a pin 2, a pin 3
and a pmn 4. An audio pin of the audio interface is connected with the pin 3 via a first
unidirectional conductive element, and connected with the pin 4 via a second unidirectional
conductive element. The audio pin comprises the pin 1 and/or the pin 2. One of the pin 3 and the

pin 4 1s used as a microphone pin, and the other one of the pin 3 and the pin 4 is used as a ground

pin. A conductive direction of the first unidirectional conductive element is from the audio pin to
the pin 3, and a conductive direction of the second unidirectional conductive element is from the
audio pin to the pin 4.

Furthermore, the pin 1 is connected with‘the pin 3 via a first signal processing unit and via the
first unidirectional conductive element in sequence, and connected with the pin 4 via the first
signal processing unit and via the second unidirectional conductive element in sequence; and/or

the pin 2 is connected with the pin 3 via a second signal processing unit and via the first
unidirectional conductive element in sequence, and connected with the pin 4 via the second signal
processing unit and via the second unidirectional conductive element in sequence.

Furthermore, the device further comprises a first bidirectional conductive element. One
terminal of the first bidirectional conductive element is connected with the pin 3 and the first
unidirectional conductive element respectively, and the other terminal of the first bidirectional
conductive element is connected with the pin 4 and the second unidirectional conductive element
respectively.

Furthermore, the first bidirectional conductive element 1s a resistor.

Furthermore, the first unidirectional conductive element is one of a diode, a triode and a MOS
transistor, and the second unidirectional conductive element is one of a diode, a triode and a MOS
transistor.

Furthermore, the first unidirectional conductive element is a diode D1, an anode of the diode
D1 1s connected with the audio pin, and a cathode of the diode D1 is connected with the pin 3;
and/or

the second unidirectional conductive element is a diode D2, an anode of the diode D2 is
connected with the audio pin, and a cathode of the diode D2 is connected with the pin 4.

Furthermore, the first unidirectional conductive element is a PNP triode T1, an emitter of the

PNP triode T1 is connected with the audio pin, and a base of the PNP triode T1 is connected with
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the pin 3; and/or

the second unidirectional conductive element is a PNP triode T2, an emitter of the PNP triode
T2 1s connected with the audio pin, and a base of the PNP triode T2 is connected with the pin 4.

Furthermore, the first unidirectional conductive element is an NPN triode T1, a base of the
NPN triode T1 1s connected with the audio pin, and an emitter of the NPN triode T1 is connected |
with the pin 3; and/or

the second unidirectional conductive element is an NPN triode T2, a base of the NPN triode
T2 1s connected with the audio pin, and an emitter of the NPN triode T2 is connected with the pin
4.

Furthermore, the first unidirectional conductive element is an N-channel junction MOS
transistor F1, a source of the N-channel junction MOS transistor F1 is connected with the audio
pin, and a gate of the N-channel junction MOS transistor F1 is connected with the pin 3; and/or

the second unidirectional conductive element is an N-channel junction MOS transistor F2, a
source of the N-channel junction MOS transistor F2 is connected with the audio pin, and a gate of
the N-channel junction MOS transistor F2 is connected with the pin 4.

Furthermore, the first unidirectional conductive element is a P-channel junction MOS
transistor K1, a gate of the P-channel junction MOS transistor F1 is connected with the audio pin,
and a source of the P-channel junction MOS transistor F1 is connected with the pin 3; and/or

the second unidirectional conductive element is a P-channel junction MOS transistor F2, a
gate of the P-channel junction MOS transistor F2 is connected with the audio pin, and a source of
the P-channel junction MOS transistor F2 is connected with the pin 4.

Furthermore, the first signal processing unit is one of a resistor, a loudspeaker, a transformer,
a resistor and a comparator connected in parallel, and a resistor and an operational amplifier
connected 1n parallel; the second signal processing unit is one of a resistor, a loudspeaker, a
transformer, a resistor and a comparator connected in parallel, and a resistor and an operational
amplifier connected in parallel.

Furthermore, the audio interface 1s a headphone socket or a headphone jack.

Furthermore, the first unidirectional conductive element and the second unidirectional

conductive element are integrated 1n a single chip.

The present disclosure further provides an audio signal receiving apparatus. The apparatus

comprises an audio interface adapter device and an audio signal receiving unit.

22841912.1
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The audio interface adapter device comprises an audio interface, a first unidirectional
conductive element, a second unidirectional conductive element and a signal processing module,
and the audio interface comprises a pin 1, a pin 2, a pin 3 and a pin 4.

The pin 1 1s connected with the pin 3 'Via the first umdirectional conductive element and
connected with the pin 4 via the second unidirectional conductive element, the pin 2 1s connected
with the pin 3 via the first unidirectional c;)nductive element and connected with the pin 4 via the
second unidirectional conductive element.

The signal processing module comprises a first signal processing unit, the pin 1 1s connected
with the pin 3 via the first signal processing unit and via the first unidirectional conductive element
in sequence and connected with the pin 4 via the first signal processing unit and via the second
unidirectional conductive element in sequence; and/or

the signal processing module comprises a second signal processing unit, the pmn 2 1s
connected with the pin 3 via the second signal processing unit and via the first unidirectional
conductive element 1n sequence and connected with the pin 4 via the second signal processing unit
and via the second umdirectional conductive element 1 sequence.

One of the pin 3 and the pin 4 1s used as a microphone pin, and the other one of the pin 3 and
the pin 4 is used as a ground pin.

A conductive direction of the first unidirectional conductive element 1s from the audio pin to
the pin 3, and a conductive direction of the second unidirectional conductive element 1s from the
audio pin to the pin 4.

The signal processing module comprises one or two of a transformer, a resistor and a
comparator connected in parallel, and a resistor and an operational amplifier connected 1n parallel,

in which a secondary coil of the transformer 1s connected with the audio signal receiving unit, an
output terminal of the comparator is connected with the audio signal receiving unit, and an output
terminal of the operational amplifier i1s connected with the audio signal receiving unit.

Furthermore, the audio interface comprises the pin 1 and the pin 2; the signal processing
module comprises the first signal processing unit and the second signal processing unit; the pin 1
1s connected with the pin 3 via the first signal processing unit and via the first unidirectional
conductive element in sequence; the pin 2 1s connected with the pin 4 via the second signal
processing unit and the second unidirectional conductive element in sequence.

Furthermore, the audio interface adapter device further comprises a first bidirectional
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conductive element; a first terminal of the first bidirectional conductive element is connected with
the pin 3 and the first unidirectional conductive element respectively, and a second terminal of the
first bidirectional conductive element is connected with the pin 4 and the second unidirectional
conductive element respectively.

Furthermore, the first bidirectional conductive element is a resistor.

Furthermore, the first unidirectional conductive element is one of a diode, a triode, and a
MOS transistor, and the second unidirectional conductive element is one of a diode, a triode, and a

MOS transistor.

Furthermore, the first unidirectional conductive element is a diode D1, an anode of the diode
D1 1s connected with the audio pin, and a cathode of the diode D1 is connected with the pin 3;

and/or

the second unidirectional conductive element is a diode D2, an anode of the diode D2 is
connected with the audio pin, and a cathode of the diode D2 is connected with the pin 4.

Furthermore, the first unidirectional conductive element is a PNP triode T1, an emitter of the
PNP triode T1 is connected with the audio pin, and a base of the PNP triode T1 is connected with
the pin 3; and/or

the second unidirectional conductive element is a PNP triode T2, an emitter of the PNP triode
12 1s connected with the audio pin, and a base of the PNP triode T2 is connected with the pin 4.

Furthermore, the first unidirectional conductive element is an NPN triode T1, a base of the
NPN triode T1 is connected with the audio pin, and an emitter of the NPN triode T1 is connected
with the pin 3; and/or

the second unidirectional conductive element is an NPN triode T2, a base of the NPN triode

12 15 connected with the audio pin, and an emitter of the NPN triode T2 is connected with the pin

4,

Furthermore, the first unidirectional conductive element is an N-channel junction MOS
transistor F1, a source of the N-channel junction MOS transistor F1 is connected with the audio
pin, and a gate of the N-channel junction MOS transistor F1 is connected with the pin 3- and/or

the second unidirectional conductive element is an N—channel junction MOS transistor F2, a
source of the N-channel junction MOS transistor F2 is connected with the audio pin, and a gate of
the N-channel junction MOS transistor F2 is connected with the pin 4.

Furthermore, the first unidirectional conductive element is a P-channel junction MOS

22841912.1
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transistor Fl, a gate of the P-channel junction MOS transistor F1 1s connected with the audio pin,
and a source of the P-channel junction MOS transistor F1 is connected with the pin 3; and/or

the second unidirectional conductive element 1s a P-channel junction MOS transistor F2, a
gate of the P-channel junction MOS transistor F2 is connected with the audio pin, and a source of
the P-channel junction MOS transistor F2 1s connected with the pin 4.

Furthermore, the audio interface is a headphone socket or a headphone jack.

Furthermore, the first unidirectional conductive element and the second unidirectional
conductive element are integrated in a single chip.

In conclusion, when the audio interface adapter device according to the present disclosure 1s
used, the audio signal receiving apparatus can be connected with the audio signal sending
apparatus provided with any type of audio interface, so as to successfully pass the detection
performed by the audio signal sending apparatus, and normally receive the audio signal via the

audio pin (the left-channel pin, and/or the right-channel pin) of the audio interface.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to explicitly illustrate a technical solution of embodiments of the present disclosure,
a brief introduction for the accompanying drawings corresponding to the embodiments will be
listed as follows. Apparently, the drawings described below are only corresponding to some
embodiments of the present disclosure, and those skilled in the art may obtain other drawings
according to these drawings without creative labor.

Fig. 1 1s a schematic diagram illustrating a principle of the present disclosure;
Fig. 2 1s a schematic diagram of an audio interface adapter device and an audio signal

recerving apparatus according to a first embodiment of the present disclosure;

Fig. 3 1s a schematic diagram of an audio interface adapter device and an audio signal
receiving apparatus according to a second embodiment of the present disclosure;

Fig. 4 is a schematic diagram of an audio interface adapter device and an audio signal
receiving apparatus according to a third embodiment of the present disclosure;

Fig. 5 is a schematic diagram of an audio interface adapter device and an audio signal
recelving apparatus according to a fourth embodiment of the present disclosure;

Fig. 6 is a schematic diagram of an audio interface adapter device and an audio signal

recelving apparatus according to a fifth embodiment of the present disclosure;

22841912.1
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Fig. 7 is a schematic diagram of an audio interface adapter device and an audio signal
rece1ving apparatus according to a sixth embodiment of the present disclosure;
Fig. 8 1s a schematic diagram of an audio interface adapter device and an audio signal

rece1ving apparatus according to a seventh embodiment of the present disclosure.

DETAILED DESCRIPTION

The present disclosure will be described below 1n detail with reference to drawings and
embodiments. Apparently, the described embodiments are only some embodiments of the present
disclosure rather than all the embodiments. Other embodiments obtained by those skilled 1n the art
based on the described embodiments without creative labor fall into the scope of the present
disclosure.

As shown 1n Fig. 1, the key point of the present disclosure 1s to connect an audio pin (a pin 1
and/or a pin 2) of an audio interface to a pin 3 and a pin 4 of the audio interface respectively via an
element having an unidirectional conductive property (hereinafter referred to as an unidirectional
conductive element, tor example, a diode, a triode, or a MOS transistor).

Furthermore, a signal processing module can be connected in series betweén the audio pin
and the unidirectional conductive element. The signal processing module may be a loudspeaker, a
primary coil of a transformer, a resistor, etc., and may also be a resistor and a comparator
connected 1n parallel, or a resistor and an operational amplifiter connected 1n parallel.

The present disclosure will be described in detail with reference to drawings and

embodiments as follows.

FIRST EMBODIMENT

Fig. 2 1s a schematic diagram of an audio interface adapter device and an audio signal
receiving apparatus according to a first embodiment of the present disclosure. In this embodiment,
the unidirectional conductive element 1s a diode, and the signal processing module comprises first

and second signal processing units which are loudspeakers.

As shown in Fig. 2, in this embodiment, the audio interface adapter device cc-)mprise's an
audio interface, a loudspeaker M1, a loudspeaker M2, a diode D1 and a diode D2.

The audio interface comprises a pin 1, a pin 2, a pin 3 and a pin 4. The pin 1 and the pin 2 are

used as an audio pin, and may be a left-channel pin and a right-channel pin respectively. According

22841912.1
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to different audio interface standards, the pin 3 may be used as an MIC pin and the pin 4 may be

used as a ground pin. Alternatively, the pin 3 may be used as the ground pin, and the pin 4 may be
used as the MIC pin.

The audio interface of the present disclosure may be any four-section headphone plug or
headphone jack, such as the headphone plug or headphone jack with a diameter of 3.5mm or
2.5mim.

The pin 1 (the left-channel pin) and the pin 2 (the right-channel pin) of the audio interface are
connected with a first end of the loudspeaker M1 and a first end of the loudspeaker M2
respectively, a second end of the loudspeaker M1 and a second end of the loudspeaker M2 are
connected with an anode of the diode D1 and an anode of the diode D2, a cathode of the diode D1
and a cathode of the diode D2 are connected with the pin 3 and the pin 4 of the audio interface
respectively.

Each of the diode D1 and the diode D2 may be a germanium diode.

When the audio interface of the present disclosure is the headphone plug, the audio signal
receiving apparatus of the present disclosure can be inserted into a headphone jack of an audio
signal sending apparatus (for example, a smart phone) directly. When the audio interface of the
present disclosure 1s the headphone jack, the audio signal receiving apparatus of the present
disclosure can be connected with the headphone jack of the smart phone via an adapter cable
having two headphone plugs at two ends thereof.

The audio signal receiving apparatus using the audio interface adapter device of the present
disclosure may be a headphone, a headset, a loudspeaker, etc.

When the audio signal receiving apparatus provided with the above audio interface adapter
device is connected with the audio signal sending apparatus, no matter what type of the pin 3 and
the pin 4 of the audio interface of the audio signal sending apparatus is, the audio signal receiving
apparatus can pass the detection and i1dentification performed for the pin 1 and the pin 2 (1.e. the
audio pin) by the audio signal sending device successfully, and receive and process the audio
signal using the pin 1 and the pin 2 normally.

Alternatively, in this embodiment, the pin 3 and the pin 4 can be connected via a bidirectional

conductive element, for example, a resistor R1. A resistance of the above bidirectional conductive
element ranges from 7.7KQ to 15KQ, and generally 1s 10 KQ, 12 K€ or 15 KQ.

When the pin 3 and the pin 4 are connected via the bidirectional conductive element (for

22841912.1
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example, the resistor), the audio signal receiving apparatus of the present disclosure can pass the

detection and 1dentification for the MIC pin by the audio signal sending apparatus successfully.

SECOND EMBODIMENT

Fig. 3 1s a schematic diagram of an audio interface adapter device and an audio signal
recelving apparatus according to a second embodiment of the present disclosure. In this
embodiment, the unidirectional conductive element 1s a diode, and the signal processing module
comprises first and second signal processing units which are a resistor and a transformer Ul
respectively.

The difference between the second embodiment and the first embodiment is a different type
of signal processing module. In this embodiment, the signal processing unit connected with the pin
1 (or the pin 2) of the audio interface is the transformer, and the signal processing unit connected
with the pin 2 (or the pin 1) of the audio interface is a resistor R2. The resistance of the resistor R2
is above 4€), and generally 1s 82, 168}, or 32Q.

The pin 1 of the audio interface i1s connected with a first end of a primary coil of the
transformer, and a second end of the primary coil is connected with the anode of the diode D1 and
the anode of the diode D2 respectively.

The audio signal receiving apparatus using the audio interface adapter device of this
embodiment may further comprise an audio signal receiving unit. The audio signal receiving unit
1s connected with two ends of a secondary coil of the transformer, and configured to receive and an
amplified audio signal and to process the amplified audio signal.

Certainly, the pin 1 and the pin 2 of the audio interface in this embodiment can be connected
with the transformer Ul and a transformer U2 respectively. Two ends of the secondary coil of the
transtormer Ul and two ends of the secondary coil of the transformer U2 can be connected with

one audio signal receiving unit or connected with two audio signal receiving units respectively.

THIRD EMBODIMENT

Fig. 4 1s a schematic diagram of an audio interface adapter device and an audio signal
receiving apparatus according to a third embodiment of the present disclosure. In this embodiment,
the unidirectional conductive element is a diode, the signal processing module comprises first and

second signal processing units, and each of the first and second signal processing units comprises a
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resistor and a comparator connected in parallel.

The difference between the third embodiment and the first embodiment is a different type ot
signal processing module. In this embodiment, the signal processing unit connected with the pin 1
of the audio interface comprises a resistor R2 and a comparator C1 connected in parallel, and the
signal processing unit connected with the pin 2 of the audio interface comprises a resistor R3 and a
'comparator C2 connected 1n parallel.

The pin 1 is connected with a first terminal of the resistor R2 and a first input terminal (for
example, a positive terminal) of the comparator C1, and a second terminal of the resistor R2 and a
second input terminal (for example, a negative terminal) of the comparator C1 are connected with
the anode of the diode D1 and the anode of the diode D2.

The pin 2 is connected with a first terminal of the resistor R3 and a first input terminal (for
example, a positive terminal) of the comparator C2 respectively, and a second terminal of the
resistor R3 and a second input terminal (for example, a negative terminal) of the comparator C2
are connected with the anode of the diode D1 and the anode of the diode D2.

The audio signal receiving apparatus using the audio interface adapter device of this
embodiment may further comprise an audio signal receiving unit. The audio signal receiving unit
is connected with an output terminal of the comparator Cl1 and an output terminal of the
comparator C2 respectively, and configured to receive and process the audio signal processed by
the comparator.

Furthermore, alternatively, the comparator in this embodiment may be an operational

amplifier.

FOURTH EMBODIMENTT

Fig. 5 is a schematic diagram of an audio interface adapter device and an audio signal
receiving apparatus according to a fourth embodiment of the present disclosure. In this
embodiment, the unidirectional conductive element is a PNP triode, and the signal processing
module comprises first and second signal processing units which are loudspeakers.

The difference between the fourth embodiment and the first embodiment is a different
unidirectional conductive element. In this embodiment, the unidirectional conductive elements
comprise a triode T1 and a triode T2.

An emitter of the triode T1 is connected with the pin 1 via a loudspeaker M1 and connected

10
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with the pin 2 via a loudspeaker M2, and a base of the triode T1 1s connected with the pin 3.

An emitter of the triode T2 1s connected with the pin 1 via the loudspeaker M1 and connected
with the pin 2 via the loudspeaker M2, and a base of the triode T2 is connected with the pin 4.

Collectors of the triode T1 and the triode T2 can be suspended.

Furthermore, alternatively, the fourth embodiment 1s similar to the second embodiment and
the third embodiment, and the first signal processing unit (the loudspeaker M1) and the second
signal processing unit (the loudspeaker M2) in this embodiment may be the resistor and the
transformer Ul respectively, or be the signal processing unit comprising a resistor and a

comparator connected in parallel.

FIFTH EMBODIMENT

Fig. 6 is a schematic diagram of an audio interface adapter device and an audio signal
receiving apparatus according to a fifth embodiment of the present disclosure. In this embodiment,
the unidirectional conductive element is an NPN triode, and the signal processing module
comprises first and second signal processing units which are loudspeakers.

The difference between the fifth embodiment and the first embodiment is a different
unidirectional conductive element. In this embodiment, the unidirectional conductive elements
comprise a triode T1 and a triode T2.

A base of the triode T1 is connected with the pin 1 via the loudspeaker M1 and connected
with the pin 2 via the loudspeaker M2, and an emitter of the triode T1 is connected with the pin 3.

A base of the triode T2 is connected with the pin 1 via the loudspeaker M1 and connected
with the pin 2 via the loudspeaker M2, and an emitter of the triode T2 is connected with the pin 4.

Collectors of the triode T1 and the triode T2 can be suspended.

Furthermore, alternatively, the fifth embodiment is similar to the second embodiment and the
third embodiment, and the first signal processing unit (the loudspeaker M1) and the second signal
processing unit (the loudspeaker M2) 1n this embodiment may be the resistor and the transformer
U1 respectively, or be the signal processing unit comprising a resistor and a comparator connected

in parallel.

SIXTH EMBODIMENT

Fig. 7 is a schematic diagram of an audio interface adapter device and an audio signal

11
22841912.1



10

15

20

25

30

CA 02845107 2015-12-16

CA Application No. 2,845,107
Agents Ref.: 10798/00002

receiving apparatus according to a sixth embodiment of the present disclosure. In this embodiment,
the unidirectional conductive element 1s an N-channel junction MOS transistor, and the signal
processing module comprises first and second signal processing units which are loudspeakers.

The difference between the sixth embodiment and the first embodiment 1s a different
unidirectional conductive element. In this embodiment, the unidirectional conductive elements
comprise a MOS transistor F1 and a MOS transistor F2.

A source of the MOS transistor F1 1s connected with the pin 1 via the loudspeaker M1 and
connected with the pin 2 via the loudspeaker M2, and a gate of the MOS transistor F1 is connected
with the pin 3.

A source of the MOS transistor F2 1s connected with the pin 1 via the loudspeaker M1 and
connected with the pin 2 via the loudspeaker M2, and a gate of the MOS transistor F2 1s connected
with the pin 4.

Drains of the MOS transistor F1 and the MOS transistor F2 can be suspended.

Furthermore, alternatively, the sixth embodiment is similar to the second embodiment and the
third embodiment, and the first signal processing unit (the loudspeaker M1) and the second signal
processing unit (the loudspeaker M2) in this embodiment may be the resistor and the transformer
U1 respectively, or be the signal processing unit comprising a resistor and a comparator connected

in parallel.

SEVENTH EMBODIMENT

Fig. 8 is a schematic diagram of an audio interface adapter device and an audio signal
receiving apparatus according to a seventh embodiment of the present disclosure. In this

embodiment, the unidirectional conductive element is a P-channel junction MOS transistor, and

the signal processing module comprises first and second signal processing units which are

loudspeakers.

The difference between the seventh embodiment and the first embodiment 1s a different
unidirectional conductive element. In this embodiment, the unidirectional conductive elements
comprise a MOS transistor F1 and a MOS transistor F2.

A gate of the MOS transistor F1 1s connected with the pin 1 via the loudspeaker M1 and

connected with the pin 2 via the loudspeaker M2, and a source of the MOS transistor FI 1s

- connected with the pin 3.

12
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A gate of the MOS transistor F2 is connected with the pin 1 via the loudspeaker M1 and
connected with the pin 2 via the loudspeaker M2, and a source of the MOS transistor F2 is
connected with -the pin 4. '

Drains of the MOS transistor F1 and the MOS transistor F2 can be suspended.

Furthermore, alternatively, the seventh embodiment is similar to the second embodiment and
the third embodiment, and the first signal processing unit (the loudspeaker M1) and the second
signal processing unit (the loudspeaker M2) in this embodiment may be the resistor and the
transtormer Ul respectively, or be the signal processing unit comprising a resistor and a

comparator connected in parallel.

According to the principle of the present disclosure, there may be other variants of the above
embodiments as follows.

The first unidirectional conductive element and the second unidirectional conductive element
may be different types of elements, for example, the first unidirectional conductive element is a
diode, and the second unidirectional conductive element is a triode.

In the above embodiments, the pin 1 and the pin 2 of the audio interface are connected with
the signal processing units via unidirectional conductive elements respectively. Alternatively, one
of the pin 1 and the pin 2 is connected with the unidirectional conductive elements via the signal
processing unit, and the other one of the pin 1 and the pin 2 is connected with the unidirectional
conductive elements directly. ‘ '

Certainly, the first unidirectional conductive element and the second unidirectional
conductive element can be integrated in a single chip, for example, the BAT54 chip.

Although explanatory embodiments have been shown and described above, they are not
construed to lim1t the present disclosure. Any changes, alternatives, and modifications made within
the technical scope of the present disclosure by those skilled in the art should be included within
the protection scope of the present disclosure which is defined by the protection scope of the

claims.

13
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WHAT IS CLAIMED IS:

1. An audio interface adapter device, comprising an audio interface, wherein the audio
interface comprises a pin 1, a pin 2, a pin 3 and a pin 4,

the pin 1 1s used as an audio pin of the audio interface;

one of the pin 3 and the pin 4 1s used as a microphone pin, and the other one of the pin 3 and
the pin 4 1s used as a ground pin;

the pin 1 1s connected with the pin 3 via a first signal processing unit and via a first
unidirectional conductive element in sequence, and connected with the pin 4 via the first signal
processing unit and via a second unidirectional conductive element in sequence;

a conductive direction of the first unidirectional conductive element 1s from the pin 1 to the
pin 3;

a conductive direction of the second unidirectional conductive element 1s from the pin 1 to
the pin 4.

2. An audio interface adapter device, comprising an audio interface, wherein the audio
interface comprises a pin 1, a pin 2, a pin 3 and a pin 4,

the pin 2 1s used as an audio pin of the audio interface;

one of the pin 3 and the pin 4 is used as a microphone pin, and the other one of the pin 3 and
the pin 4 1s used as a ground pin;

the pin 2 is connected with the pin 3 via a second signal processing unit and via a first
unidirectional conductive element in sequence, and connected with the pin 4 via the second signal
processing unit and via a second unidirectional conductive element in sequence;

a conductive direction of the first unidirectional conductive element is from the pin 2 to the
pin 3;

a conductive direction of the second unidirectional conductive element is from the pin 2 to
the pin 4.

3. An audio interface adapter device, comprising an audio mterface, wherein the audio
interface comprises a pin 1, a pin 2, a pin 3 and a pin 4,

the pin 1 and the pin 2 are used as audio pins of the audio interface;

one of the pin 3 and the pin 4 is used as a microphone pin, and the other one of the pin 3 and
the pin 4 1s used as a ground pin;

the pin 1 is connected with the pin 3 via a first signal processing unit and via a first

14
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unidirectional conductive element in sequence, and connected with the pin 4 via the first signal
processing unit and via a second unidirectional conductive element in sequénce;

the pin 2 1s connected with the pin 3 via a second signal processing unmit and via the first
unidirectional conductive element in sequence, and connected with the pin 4 via the second signal
processing unit and via the second unidireétional conductive element 1n sequence;

a conductive direction of the first unidirectional conductive element 1s from the audio pin to
the pin 3;

a conductive direction of the second unidirectional conductive element is from the audio pin
to the pin 4.

4. The device according to any one ot claims 1-3, wherein

the device further comprises a first bidirectional conductive element;

a first terminal of the first bidirectional conductive element is connected with the pin 3 and
the first unidirectional conductive element respectively, and a second terminal of the first
bidirectional conductive element is connected with the pin 4 and the second unidirectional
conductive element respectively.

5. The device according to any one of claims 1-4, wherein

the first bidirectional conductive element 1s a resistor.

6. The device according to any one of claims 1-5, wherein

the first unidirectional conductive element is one of a diode, a triode and a MOS transistor;

the second unidirectional conductive element is one of a diode, a triode and a MOS transistor.

7. The device according to any one of claims 1-6, wherein

the first unidirectional conductive element is a diode D1, an anode of the diode DI 1s
connected with the audio pin, and a cathode of the diode D1 1s connected with the pin 3.

8. The device according to any one of claims 1-7, wherein

the second unidirectional conductive element 1s a diode D2, an anode of the diode D2 1s
connected with the audio pin, and a cathode of the diode D2 1s connected with the pin 4.

9. The device according to any one of claims 1-8, wherein

the first unidirectional conductive element 1s a PNP triode T1, an emitter of the PNP triode T1
1s connected with the audio pin, and a base of the PNP triode T1 is connected with the pin 3.

10. The device according to any one of claims 1-9, wherein

the second unidirectional conductive element 1s a PNP triode T2, an emmtter of the PNP triode

15
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T2 1s connected with the audio pin, and a base of the PNP triode T2 is connected with the pin 4.

11. The device according to any one of claims 1-10, wherein

the first unidirectional conductive element is an NPN triode T1, a base of the NPN triode T1
1s connected with the audio pin, and an emitter of the NPN triode T1 is connected with the pin 3.

12. The device according to any one of claims 1-11, wherein

the second unidirectional conductive element is an NPN triode T2, a base of the NPN triode

T2 1s connected with the audio pin, and an emitter of the NPN triode T2 is connected with the pin
4.

13. The device according to any one of claims 1-12, wherein

the first unidirectional conductive element is an N-channel junction MOS transistor Fl, a
source of the N-channel junction MOS transistor F1 is connected with the audio pin, and a gate of
the N-channe] junction MOS transistor F1 is connected with the pin 3.

14. The device according to any one of claims 1-13, wherein

the second unidirectional conductive element is an N-channel junction MOS transistor F2, a
source of the N-channel junction MOS transistor F2 is connected with the audio pin, and a gate of
the N-channel junction MOS transistor F2 is connected with the pin 4.

15. The device according to any one of claims 1-14, wherein

the first unidirectional conductive element is a P-channel junction MOS transistor F1, a gate
of the P-channel junction MOS transistor F1 is connected with the audio pin, and a source of the
P-channel junction MOS transistor F1 1s connected with the pin 3.

16. The device according to any one of claims 1-15, wherein

the second unidirectional conductive element is a P-channel junction MOS transistor F2, a
gate of the P-channel junction MOS transistor F2 is connected with the audio pin, and a source of
the P-channel junction MOS transistor F2 is connected with the pin 4.

1'7. The device according to any one of claims 1-16, wherein

the tirst signal processing unit 1s one of a resistor, a loudspeaker, a transformer, a resistor and
a comparator connected 1n parallel, and a resistor and an operational amplifier connected in
parallel.

18. The device according to any one of claims 2-17, wherein

the second signal processing unit 1s one of a resistor, a loudspeaker, a transformer, a resistor

and a comparator connected in parallel, and a resistor and an operational amplifier connected in
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parallel.

19. The device according to any one of claims 1-18, wherein

the audio interface is a headphone socket or a headphone jack.

20. The device according to any one of claims 1-19, wherein the first unidirectional
conductive element and the second unidirectional conductive element are integrated 1in a single
chip.

21. An audio signal receiving apparatus, comprising an audio interface adapter device and an
audio signal receiving unit, wherein

the audio interface adapter device comprises an audio interface, a first unidirectional
conductive element, a second unidirectional conductive element and a signal processing module,
and the audio interface comprises a pin 1, a pin 2, a pin 3 and a pin 4;

the signal processing module comprises a first signal processing unit, the pin 1 1s connected
with the pin 3 via the first signal processing unit and via the first unidirectional conductive element
in sequence and connected with the pin 4 via the first signal processing unit and via the second
unidirectional conductive element 1In sequence;

one of the pin 3 and the pin 4 is used as a microphone pin, and the other one of the pin 3 and
the pin 4 1s used as a ground pin;

the pin 1 1s used as an audio pin of the audio interface;

a conductive direction of the first unidirectional conductive element is from the pin 1 to the
pin 3, and a conductive direction of the second unidirectional conductive element 1s from the pin 1
to the pin 4; .

the first signal processing unit is one of a resistor, a loudspeaker, a transformer, a resistor and
a comparator connected in parallel, and a resistor and an operational amplifier connected in
parallel, in which a secondary coil of the transformer is connected with the audio signal receiving
unit, an output terminal of the comparator 1s connected with the audio signal receiving unit, and an
output terminal of the operational amplifier 1s connected with the audio signal receiving unit.

22. An audio signal receiving apparatus, comprising an audio interface adapter device and an
audio signal receiving unit, wherein

the audio interface adapter device comprises an audio interface, a first unidirectional
conductive element, a second unidirectional conductive element and a signal processing module,
and the audio interface comprises a pin 1, a pin 2, a pin 3 and a pin 4;

17
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the signal processing module comprises a second signal processing unit, the pin 2 1s
connected with the pin 3 via the second signal processing unit and via the first unidirectional
conductive element in sequence, and connected with the pin 4 via the second signal processing
unit and via the second unidirectional cbnductive element in sequence;
one of the pin 3 and the pin 4 is used as a microphone pin, and the other one of the pin 3 and
the pin 4 1s used as a ground pin;
the pin 2 1s used as an audio pin of the audio interface;
a conductive direction of the first unidirectional conductive element 1s from the pin 2 to the
pin 3, and a conductive direction of the second unidirectional conductive element 1s from the pin 2
to the pin 4;
the second signal processing unit is one of a resistor, a loudspeaker, a transformer, a resistor
and a comparator connected in parallel, and a resistor and an operational amplifier connected 1n
parallel, in which a secondary coil of the transtormer is connected with the audio signal receiving
unit, an output terminal of the comparator i1s connected with the audio signal receiving unit, and an
output terminal of the operational amplifier 1s connected with the audio signal receiving unit
23. An audio signal receiving apparatus, comprising an audio interface adapter device and an
audio signal receiving unit, wherein
the audio interface adapter device comprises an audio interface, a first unidirectional
conductive element, a second unidirectional conductive element and a signal processing module,
and the audio interface comprises a pin 1, a pin 2, a pin 3 and a pin 4;
the signal processing module comprises a first signal processing unit, the pin 1 1s connected
with the pin 3 via the first signal processing unit and via the first unidirectional conductive element
in sequence, and connected with the pin 4 via the first signal processing unit and via the second
unidirectional conductive element 1n sequence;
the signal processing module further comprises a second signal processing unit, the pin 2 1s
connected with the pin 3 via the second signal processing unit and via the first unidirectional
conductive element in sequence, and connected with the pin 4 via the second signal processing
unit and via the second unidirectional conductive element in sequence;
one of the pin 3 and the pin 4 1s used as a microphone pin, and the other one of the pin 3 and
the pin 4 1s used as a ground pin;

the pin 1 and the pin 2 are used as audio pins of the audio interface;

18
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a conductive direction of the first unidirectional conductive element is from the pin 1 to the
pin 3, and a conductive direction of the second unidirectional conductive element is from the pin 2
to the pin 4;

the first signal processing unit 1s one of a resistor, a loudspeaker, a transformer, a resistor and
a comparator connected i1n parallel, and a resistor and an operational amplifier connected in
parallel, in-which a secondary coil of the transformer is connected with the audio signal unit, an
output terminal of the comparator is connected with the audio signal receiving unit, and an output
terminal of the operational amplifier is connected with the audio signal receiving unit;

the second signal processing unit is one of a resistor, a loudspeaker, a transformer, a resistor
and a comparator connected in parallel, and a resistor and an operational amplifier connected in
parallel, in which a secondary coil of the transformer is connected with the audio signal unit, an
output terminal of the comparator 1s connected with the audio signal receiving unit, and an output

terminal of the operational amplifier 1s connected with the audio signal receiving unit.

24. The apparatus according to any one of claims 21-23, wherein

the audio interface adapter device further comprises a first bidirectional conductive element;

a first terminal of the first bidirectional conductive element is connected with the pin 3 and
the first unidirectional conductive element respectively, and a second terminal of the first
bidirectional conductive element is connected with the pin 4 and the second unidirectional

conductive element respectively.

235. The apparatus according to any one of claims 21-24, wherein
the first bidirectional conductive element 1s a resistor.

26. The apparatus according to any one of claims 21-25, wherein

the first unidirectional conductive element is one of a diode, a triode, and a MOS transistor;
the second unidirectional conductive element 1s one of a diode, a triode, and a MOS

transistor.

277. The apparatus according to any one of claims 21-26, wherein

the first umdirectional conductive element 1s a diode D1, an anode of the diode DI 1s
connected with thé audio pin, and a cathode of the diode D1 1s connected with the pin 3.

28. The apparatus according to any one of claims 21-27, wherein

the second unidirectional conductive element 1s a diode D2, an anode of the diode D2 is

19
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connected with the audio pin, and a cathode of the diode D2 1s connected with the pin 4.

29. The apparatus according to any one of claims 21-28, wherein

the first unidirectional conductive element is a PNP triode T1, an emitter of the PNP triode T1
1S connected with the audio pin, and a base of the PNP triode T1 is connected with the pin 3.

30. The apparatus according to any one of claims 21-29, wherein

the second unidirectional conductive element i1s a PNP triode T2, an emitter of the PNP triode
T2 1s connected with the audio pin, and a base of the PNP triode T2 is connected with the pin 4.

31. The apparatus according to any one of claims 21-30, wherein

the first unidirectional conductive element 1s an NPN triode T1, a base of the NPN triode T1
1S connected with the audio pin, and an emitter of the NPN triode T1 1s connected with the pin 3.

32. The apparatus according to any one of claims 21-31, wherein

the second unidirectional conductive element 1s an NPN triode T2, a base of the NPN triode
T2 1s connected with the audio pin, and an emitter of the NPN triode T2 1s connected with the pin
4.

33. The apparatus according to any one of claims 21-32, wherein

the first unidirectional conductive element 1s an N-channel junction MOS transistor Fl, a
source of the N-channel junction MOS transistor F1 1s connected with the audio pin, and a gate of
the N-channel junction MOS transistor F1 1s connected with the pin 3.

34. The apparatus according to any one of claims 21-33, wherein

the second unidirectional conductive element 1s an N-channel junction MOS transistor F2, a
source of the N-channel junction MOS transistor F2 1s connected with the audio pin, and a gate of
the N-channel junction MOS transistor F2 is connected with the pin 4.

35. The apparatus according to any one of claims 21-34, wherein

the first unidirectional conductive element 1s a P—channél junction MOS transistor F1, a gate
of the P-channel junction MOS transistor F1 is connected with the audio pin, and a source of the
P-channel junction MOS transistor F1 is connected with the pin 3.

36. The apparatus according to any one of claims 21-35, wherein

the second unidirectional conductive element 1s a P-channel junction MOS transistor F2, a
gate of the P-channel junction MOS transistor F2 1s connected with the audio pin, and a source of
the P-channel junction MOS transistor F2 1s connected with the pin 4.

37. The apparatus according to any one of claims 21-36, wherein

20
22341912.1



CA 02845107 2015-12-16

CA Application No. 2,845,107
Agents Ref.: 10798/00002

the audio interface is a headphone socket or a headphone jack.
38. The apparatus according to any one of claims 21-37, wherein the first unidirectional
conductive element and the second unidirectional conductive element are integrated in a single

chip.
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