10

15

20

25

30

APPARATUS FOR DETECTING TYPE OF AUDIO INTERFACE

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

relates to an apparatus for detecting atype of an audio interface.

BACKGROUND

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

As different types of audio interfaces exigt, if the audio interface of the audio signal sending
device (such as the mobile communication terminal) and the audio interface of the audio signal
receiving device (such as the headphone, a headset) do not match, the audio signal sending device
can neither communicate with the audio signal receiving device via the MIC pin of the audio
interface, nor transmit an audio signal to the audio signal receiving device viathe audio pins (i.e.,
the left-channel pin and the right-channel pin) of the audio interface normally.

Therefore, whether for designing the audio signal receiving device (such as the headphone, a
headset, aloudspeaker, an audio signal adapter device, and other audio signal receiving devices for
receiving and processing the audio signal via the audio pins) which may be correctly adapted to
the audio signal sending devices (such as the mobile communication terminal) with different types
of audio interfaces, or for prompting a user whether the audio interface is matched with the audio
signal receiving device with a voice or text prompting function, first of all, it is required to detect
the type of the audio interface in the audio signal receiving device so as to detect the type of the
audio interface of the audio signal sending device (such as the mobile communication terminal)

currently connected with the audio signal receiving device.

SUMMARY
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The present disclosure overcomes the defects of the prior art, and provides an apparatus (a
circuit) for detecting a type of an audio interface so as to detect and identify the type of the audio
interface of an audio device connected with the apparatus.

The present disclosure provides an apparatus for detecting a type of an audio interface,
comprising: an audio interface, comprising a pin 3 and a pin 4, wherein one of the pin 3 and the
pin 4 is configured as aMIC pin of the audio interface, and the other one is configured as a ground
pin; afirst level comparison module, connected with the pin 3 and the pin 4, and configured to
output asignal Sgl via an output end of the first level comparison module, when alevel V3 of the
pin 3isgreater than a sum of alevel V4 of the pin 4 and a predetermined threshold Vg1, otherwise
to output a signal Sgl’ via the output end of the first level comparison module; a second level
comparison module, connected with the pin 3 and the pin 4, and configured to output a signal Sg2
viaan output end of the second level comparison module, when the level V4 of the pin 4 is greater
than a sum of the level V3 of the pin 3 and a predetermined threshold Vg2, otherwise to output a
signal Sg2’ via the output end of the second level comparison module; wherein the signal Sgl is
different from the signa Sgl', the signa Sg2 is different from the signal Sg2', and the
predetermined threshold Vgl and the predetermined threshold Vg2 are greater than or equal to O.

Furthermore, the signal Sgl isahigh level signal, the signal Sgl’ isalow level signal; or the
signal Sglisalow level signal, the signal Sgl’ is a high level signal; and the signal Sg2 is a high
level signadl, the signal Sg2' isalow level signal; or the signal Sg2 isalow level signa, the signd
Sg2' isahigh level signal.

Furthermore, the first level comparison module comprises: an NPN-type triode Ta and a
output end of afirst power supply; abase of the NPN-type triode Tais connected with the pin 4, an
emitter of the NPN-type triode Ta is connected with the pin 3, and a collector of the NPN-type
triode Tais connected with the output end of the first level comparison module and the output end
of the first power supply; the second level comparison module comprises. an NPN-type triode Th
and a output end of a second power supply; abase of the NPN-type triode Tb is connected with the
pin 3, an emitter of the NPN-type triode Tb is connected with the pin 4, and a collector of the
NPN-type triode Tb is connected with the output end of the second level comparison module and
the output end of the second power supply.

Furthermore, the first level comparison module comprises: a first reference voltage module

H1 and a comparator C1; the pin 3 is connected with a positive terminal of the comparator C1, the
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pin 4 is connected with a negative terminal of the first reference voltage module H1, and a positive
terminal of the first reference voltage module H1 is connected with a negative terminal of the
comparator C1; the second level comparison module comprises: a second reference voltage
module H2 and a comparator C2; the pin 3 is connected with a negative terminal of the comparator
C2, the pin 4 is connected with a positive terminal of the second reference voltage module H2, and
a negative termina of the second reference voltage module H2 is connected with a positive
terminal of the comparator C2.

Furthermore, the first level comparison module comprises: the first reference voltage module
H1 and the comparator C1, the pin 4 is connected with the positive terminal of the comparator C1,
the pin 3 is connected with the negative terminal of the first reference voltage module H1, and the
positive terminal of the first reference voltage module H1 is connected with the negative terminal
of the comparator C1; the pin 4 is connected with the negative terminal of the comparator C2, the
pin 3 is connected with the positive termina of the second reference voltage module H2, and the
negative termina of the second reference voltage module H2 is connected with the positive
terminal of the comparator C2.

Furthermore, the first level comparison module comprises. the NPN-type triode Ta and the
output end of the first power supply; the base of the NPN-type triode Ta is connected with the pin
4, the emitter of the NPN-type triode Ta is connected with the pin 3, and the collector of the
NPN-type triode Ta is connected with the output end of the first level comparison module and the
output end of the first power supply; the second level comparison module comprises. the second
reference voltage module H2 and the comparator C2; the pin 3 is connected with the positive
terminal of the comparator C2, the pin 4 is connected with the negative termina of the second
reference voltage module H2, and the positive terminal of the second reference voltage module H2
is connected with the negative terminal of the comparator C2.

Furthermore, the first level comparison module comprises: the first reference voltage module
H1 and the comparator C1; the pin 3 is connected with the negative terminal of the comparator C1,
the pin 4 is connected with the positive terminal of the first reference voltage module H1, and the
negative terminal of the first reference voltage module H1 is connected with the positive terminal
of the comparator C1,; the second level comparison module comprises: the NPN-type triode Th and
the output end of the second power supply; the base of the NPN-type triode Tb is connected with
the pin 3, the emitter of the NPN-type triode Tb is connected with the pin 4, and the collector of
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the NPN-type triode Tb is connected with the output end of the second level comparison module
and the output end of the second power supply.

Furthermore, the apparatus further comprises a resistor R3a, and the output end of the first
power supply is connected with the collector of the NPN-type triode Ta and the output end of the
first level comparison module viathe resistor R3a.

Furthermore, the apparatus further comprises a resistor R1a and a resistor R2a, the pin 4 is
connected with the base of the NPN-type triode Ta via the resistor R1a, the output end of the first
level comparison module is connected with the collector of the NPN-type triode Ta via the resistor
R2a, the collector of the NPN-type triode Ta is connected with the output end of the first power
supply via the resistor R2a and the resistor R3a sequentially; and/or the apparatus further
comprises aresistor R4a, the pin 3 is connected with the emitter of the NPN-type triode Ta via the
resistor R4a.

Furthermore, the apparatus further comprises aresistor R3b, and the output end of the second
power supply is connected with the collector of the NPN-type triode Tb and the output end of the
second level comparison module viathe resistor R3b.

Furthermore, the apparatus further comprises a resistor R1b and a resistor R2b, the pin 3 is
connected with the base of the NPN-type triode Tb via the resistor R1b, the output end of the
second level comparison module is connected with the collector of the NPN-type triode Tb viathe
resistor R2b, the collector of the NPN-type triode Tb is connected with the output end of the
second power supply via the resistor R2b and the resistor R3b sequentially; and/or the apparatus
further comprises aresistor R4b, the pin 4 is connected with the emitter of the NPN-type triode Tb
viathe resistor R4b.

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

In conclusion, the apparatus for detecting the type of the audio interface according to
embodiments of the present disclosure may accurately judge the type of the audio interface with a
low cost, when the audio device connected with the apparatus detects or uses a MIC pin of the

audio interface (that is, provides a bias voltage to the MIC pin).

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



10

15

20

25

30

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 labour.

Fig. 1 is a schematic principle diagram of an apparatus for detecting a type of an audio
interface according to embodiments of the present disclosure;

Fig. 2 is a schematic diagram of an apparatus for detecting a type of an audio interface
according to afirst embodiment of the present disclosure;

Fig. 3 is a schematic diagram of an apparatus for detecting a type of an audio interface
according to a second embodiment of the present disclosure;

Fig. 4 is a schematic diagram of an apparatus for detecting a type of an audio interface
according to athird embodiment of the present disclosure;

Fig. 5 is a schematic diagram of an apparatus for detecting a type of an audio interface
according to a fourth embodiment of the present disclosure;

Fig. 6 is a schematic diagram of an apparatus for detecting a type of an audio interface
according to afifth embodiment of the present disclosure;

Fig. 7 is a schematic diagram of an apparatus for detecting a type of an audio interface

according to a sixth embodiment of the present disclosure.

DETAILED DESCRIPTION

The present disclosure will be described below in detaill with reference to drawings and
embodiments. Apparently, the described embodiments are only a part of embodiments of the
present disclosure rather than the whole embodiments. All other embodiments obtained by those
skilled in the art based on the described embodiments fall into the scope of the present disclosure.

Asshown in Fig. 1, the key point of the present disclosure comprises:

providing two level comparison modules in an apparatus for detecting a type of an audio
interface: afirst level comparison module and a second level comparison module;

connecting a pin 3 and a pin 4 of the audio interface with the first level comparison module,
outputting a corresponding indication signal (denoted as Sgl) at an output end (Sell) of the first
level comparison module, when alevel V3 of the pin 3 is greater than a sum of alevel V4 of the
pin 4 and a predetermined threshold Vg (i.e., V3> V4+Vg); and

connecting the pin 3 and the pin 4 of the audio interface with the second level comparison
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module, outputting a corresponding indication signal (denoted as Sg2) at an output end (Sel2) of
the second level comparison module, when the level V4 of the pin 4 is greater than a sum of the
level V3 of the pin 3 and the predetermined threshold Vg (i.e., V4> V3+Vg).

Vg is greater than or equal to O.

According to the indication signals output from the two level comparison modules of the
apparatus for detecting the type of the audio interface, it is possible to accurately judge which of
the pin 3 and the pin 4 is a GND pin and which is a MIC pin, that is, when the first level
comparison module outputs the indication signal Sgl (such as alow level signal), it is judged that
the pin 4 is the GND pin and the pin 3 is the MIC pin; when the second level comparison module
outputs the indication signal Sg2 (such asalow level signal), it isjudged that the pin 3 isthe GND
pin and the pin 4 isthe MIC pin.

When an output signa of the first level comparison module is not the indication signal Sgl
(such asahigh level signal), and an output signal of the second level comparison module is not the
indication signal Sg2 (such as a high level signal), it is indicated that the type of the current audio
interface is undermined.

The present disclosure will be described in detail with reference to drawings and
embodiments as follows.

FIRST EMBODIMENT

Fig. 2 is a schematic diagram of an apparatus for detecting a type of an audio interface
according to a first embodiment of the present disclosure. In this embodiment, the first level
comparison module and the second level comparison module are realized by triode circuits.

As shown in Fig. 2, the apparatus for detecting the type of the audio interface according to
this embodiment comprises. an audio interface, afirst level comparison module and a second level
comparison module.

The audio interface comprises: audio pins (such as, apin 1, apin 2), apin 3and apin 4. The
pin 1 and the pin 2, which are audio pins, may be a left-channel pin and a right-channel pin
respectively. According to different audio interface criterions, the pin 3 and the pin 4 may be used
as a MIC pin and a GND pin respectively, or be used as the GND pin and the MIC pin
respectively.

In this embodiment, the audio interface may be any four-part headphone plug or headphone

socket, such as, a headphone plug or a headphone socket with a diameter of 3.5mm or 2.5mm.
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If the audio interface is the headphone plug, the audio interface may be directly plugged into
a headphone socket of an audio signal sending device (such as a smart mobile phone); and if the
audio interface is the headphone socket, the audio interface may be connected with the headphone
socket of the smart mobile phone via a adapter cable with headphone plugs at both ends.

The first level comparison module comprises. an NPN-type triode Ta, a power output end
(VBAT), and aresistor R3a. Moreover, the first level comparison module may further comprise a
resistor Rlaand aresistor R2a

If an ordinary battery is used as a power supply, a voltage outputted from the power output
end isusualy 2.7V-4.2V.

A resistance of the resistor R3a may be 100KQ-1MQ.

A resistance of the resistor R2a may be 1/10 to 1/5 of that of the resistor R3a.

A resistance of the resistor R1a may be 1KQ-200K<Q.

A base (B) of the triode Ta is connected with the pin 4, an emitter (E) of the triode Ta is
connected with the pin 3, and a collector (C) of the triode Ta is connected with an output end (Sel1)
of the first level comparison module and connected with the power output end (VBAT) via the
resistor R3a

In the first level comparison module, the pin 4 may be connected with the base (B) of the
triode Taviathe resistor R1a, the output end (Sel1) may be connected with the collector (C) of the
triode Ta via the resistor R2a, and the collector (C) of the triode Ta may be connected with the
power output end (VBAT) viathe resistor R2a and the resistor R3a sequentially.

The second level comparison module comprises: an NPN-type triode Tb, a power output end
(VBAT), and aresistor R3b. Moreover, the second level comparison module may further comprise
aresistor R1b and aresistor R2b.

If an ordinary battery is used as a power supply, a voltage outputted from the power output
end isusualy 2.7V-4.2V.

A resistance of the resistor R3b may be 100KQ-1MQ.

A resistance of the resistor R2b may be 1/10 to 1/5 of that of the resistor R3b.

A resistance of the resistor R1b may be 1KQ-200KQ.

A base (B) of the triode Tb is connected with the pin 3, an emitter (E) of the triode Tb is
connected with the pin 4, and a collector (C) of the triode Tb is connected with an output end (Sel2)

of the second level comparison module and connected with the power output end (VBAT) viathe
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resistor R3b.

In the second level comparison module, the pin 3 may be connected with the base (B) of the
triode Th viathe resistor R1b, the output end (Sel2) may be connected with the collector (C) of the
triode Tb via the resistor R2b, and the collector (C) of the triode Tbh may be connected with the
power output end (VBAT) viathe resistor R2b and the resistor R3b sequentially.

In this embodiment, when the triode Ta is in an OFF-state, the power output end (VBAT) of
the first level comparison module is connected with the output end (Sel1) via the resistor R3a and
the first level comparison module outputs a high level signa via the output end (Sel1); when the
triode Th isin an OFF-state, the power output end (VBAT) of the second level comparison module
is connected with the output end (Sel2) via the resistor R3b and the second level comparison
module outputs a high level signal viathe output end (Sel2).

When alevel V3 of the pin 3 is greater than a sum of alevel V4 of the pin 4 and a threshold
Vg (i.e, V3> V4+Vg), the triode Tb of the second level comparison module isin an ON-state, the
output end (Sel2) outputs a low level signal (the indication signal denoted as Sgl), indicating that
the pin 3 is the MIC pin and the pin 4 is the GND pin; otherwise, the second level comparison
module outputs a high level signal (denoted as Sgl’).

When the level V4 of the pin 4 is greater than a sum of the level V3 of the pin 3 and the
threshold Vg (i.e., V4> V3+V(Q), the triode Ta of the first level comparison moduleisin an on state,
the output end (Sell) outputs alow level signal (the indication signa denoted as Sg2), indicating
that the pin 4 is the MIC pin and the pin 3 is the GND pin; otherwise, the first level comparison
module outputs a high level signal (denoted as Sg2’).

In this embodiment, the threshold Vg may be a turn-on voltage of the triode Ta, such as 0.3V
or 0.7V.

The“high level signal” above and hereinafter refers to asignal having alevel higher than that
of the “low level signa”. Usually, the “low level signal” represents a signal with a voltage lower
than 0.7V, and the “high level signal” represents a signal with a voltage higher than or equal to 0.7

times of that of the power supply.

SECOND EMBODIMENT

Fig. 3 is a schematic diagram of an apparatus for detecting a type of an audio interface

according to a second embodiment of the present disclosure. In this embodiment, the first level



10

15

20

25

30

comparison module and the second level comparison module are realized by triode circuits.

As shown in Fig. 3, the differences between this embodiment and the first embodiment are as
follows.

(1) In the first level comparison module, the pin 4 and the base (B) of the triode Ta are
connected directly rather than via the resistor R1a, the output end (Sell) and the collector (C) of
the triode Ta are connected directly rather than via the resistor R2a, and the pin 3 and the emitter
(E) of the triode Ta are connected via a resistor R4a. A resistance of the resistor R4a may be
1KQ-200KQ.

(2) In the second level comparison module, the pin 3 and the base (B) of the triode Tb are
connected directly rather than via the resistor R1b, the output end (Sel2) and the collector (C) of
the triode Tb are connected directly rather than via the resistor R2b, and the pin 4 and the emitter
(E) of the triode Tb are connected via a resistor R4b. A resistance of the resistor R4b may be
1KQ-200KQ.

As avariant of this embodiment, the resistors R1a, R2a and R4a above may also be provided
in thefirst level comparison module; and similarly, the resistors R1b, R2b and R4b above may aso

be provided in the second level comparison module.

THIRD EMBODIMENT

Fig. 4 is a schematic diagram of an apparatus for detecting a type of an audio interface
according to a third embodiment of the present disclosure. In this embodiment, the first level
comparison module and the second level comparison module are realized by comparator circuits.

As shown in Fig. 4, the apparatus for detecting the type of the audio interface according to
this embodiment comprises. an audio interface, afirst level comparison module and a second level
comparison module.

The audio interface comprises: apin 1, apin 2, apin 3 and apin 4. The pin 1 and the pin 2,
which are audio pins, may be aleft-channel pin and a right-channel pin respectively. According to
different audio interface criterions, the pin 3 and the pin 4 may be used as a MIC pin and a GND
pin respectively, or be used as the GND pin and the MIC pin respectively.

The first level comparison module comprises. a first reference voltage module H1 and a
comparator C1.

The pin 3 is connected with a positive termina of the comparator C1, the pin 4 is connected
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with a negative terminal of the comparator C1 via the first reference voltage module H1, that is,
the pin 4 is connected with a negative termina of the first reference voltage module H1, and a
positive terminal of the first reference voltage module H1 is connected with the negative terminal
of the comparator C1.

In this embodiment, the first reference voltage module H1 may be a first power supply, a
positive electrode of the first power supply is the positive termina of the first reference voltage
module H1, a negative electrode of the first power supply is the negative terminal of the first
reference voltage module H1. A voltage supplied by the first reference voltage module H1 is a
threshold Vg.

In other embodiments of the present disclosure, the first reference voltage module H1 may be
an element providing areference voltage (i.e., athreshold voltage), such as a diode connected with
the first power supply.

An output pin of the comparator C1 is an output end (Sell) of the first level comparison
module.

The second level comparison module comprises: a second reference voltage module H2 and a
comparator C2.

The pin 3 is connected with a negative terminal of the comparator C2, the pin 4 is connected
with a positive terminal of the comparator C2 via the second reference voltage module H2, that is,
the pin 4 is connected with a positive termina of the second reference voltage module H2, and a
negative termina of the second reference voltage module H2 is connected with the positive
terminal of the comparator C2.

In this embodiment, the second reference voltage module H2 may be a second power supply,
a positive electrode of the second power supply is the positive terminal of the second reference
voltage module H2, a negative electrode of the second power supply is the negative terminal of the
second reference voltage module H2. A voltage supplied by the second reference voltage module
H2 isthe threshold Vg.

In other embodiments of the present disclosure, the second reference voltage module H2 may
be an element providing a reference voltage (i.e., a threshold voltage), such as a diode connected
with the second power supply.

In this embodiment, when alevel V3 of the pin 3 is greater than asum of alevel V4 of the pin

4 and the threshold Vg (i.e., V3> V4+VQ), the output end (Sell) of the comparator C1 of the first

10
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level comparison module outputs a high level signa (the indication signa denoted as Sgl),
indicating that the pin 3 is the MIC pin and the pin 4 is the GND pin; otherwise, the first level
comparison module outputs alow level signal (denoted as Sg1’).

In this embodiment, when the level V4 of the pin 4 is greater than a sum of the level V3 of the
pin 3 and the threshold Vg (i.e., V4> V3+V(g), an output end (Sel2) of the comparator C2 of the
second level comparison module outputs a high level signal (the indication signal denoted as Sg2),
indicating that the pin 4 is the MIC pin and the pin 3 is the GND pin; otherwise, the second level

comparison module outputs alow level signal (denoted as Sg2').

FOURTH EMBODIMENT

Fig. 5 is a schematic diagram of an apparatus for detecting a type of an audio interface
according to a fourth embodiment of the present disclosure. In this embodiment, the first level
comparison module and the second level comparison module are realized by comparator circuits.

Asshown in Fig. 5, the differences between this embodiment and the third embodiment are as
follows.

The pin 4 is connected with the positive terminal of the comparator C1, the pin 3 is connected
with the negative terminal of the comparator C1 viathe first reference voltage module H1, that is,
the pin 3 is connected with the negative terminal of the first reference voltage module H1, and the
positive terminal of the first reference voltage module H1 is connected with the negative terminal
of the comparator C1;

the pin 4 is connected with the negative terminal of the comparator C2, the pin 3 is connected
with the positive terminal of the comparator C2 via the second reference voltage module H2, that
is, the pin 3 is connected with the positive terminal of the second reference voltage module H2,
and the negative termina of the second reference voltage module H2 is connected with the
positive terminal of the comparator C2.

In this embodiment, when the level V3 of the pin 3 is greater than the sum of the level V4 of
the pin 4 and the threshold Vg (i.e., V3> V4+Vg), the output end (Sel2) of the comparator C2 of
the second level comparison module outputs a high level signal (the indication signal denoted as
Sgl), indicating that the pin 3 isthe MIC pin and the pin 4 is the GND pin; otherwise, the second
level comparison module outputs alow level signal (denoted as Sg1’).

In this embodiment, when the level V4 of the pin 4 is greater than the sum of the level V3 of

11
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the pin 3 and the threshold Vg (i.e., V4> V3+Vg), the output end (Sell) of the comparator C1 of
the first level comparison module outputs a high level signa (the indication signal denoted as Sg2),
indicating that the pin 4 is the MIC pin and the pin 3 is the GND pin; otherwise, the first level

comparison module outputs alow level signal (denoted as Sg2').

FIFTH EMBODIMENT

Fig. 6 is a schematic diagram of an apparatus for detecting a type of an audio interface
according to a fifth embodiment of the present disclosure. In this embodiment, the first level
comparison module is redlized by a triode circuit and the second level comparison module is
realized by a comparator circuit.

As shown in Fig. 6, the apparatus for detecting the type of the audio interface according to
this embodiment comprises. an audio interface, afirst level comparison module and a second level
comparison module.

The audio interface comprises: apin 1, apin 2, apin 3 and apin 4. The pin 1 and the pin 2,
which are audio pins, may be aleft-channel pin and a right-channel pin respectively. According to
different audio interface criterions, the pin 3 and the pin 4 may be used as a MIC pin and a GND
pin respectively, or be used as the GND pin and the MIC pin respectively.

The first level comparison module comprises. an NPN-type triode Ta, a power output end
(VBAT), and aresistor R3a. Moreover, the first level comparison module may further comprise a
resistor Rlaand aresistor R2a

A base (B) of the triode Ta is connected with the pin 4, an emitter (E) of the triode Ta is
connected with the pin 3, and a collector (C) of the triode Ta is connected with an output end (Sel1)
of the first level comparison module and connected with the power output end (VBAT) via the
resistor R3a.

In the first level comparison module, the pin 4 may be connected with the base (B) of the
triode Taviathe resistor R1a, the output end (Sel1) may be connected with the collector (C) of the
triode Ta via the resistor R2a, and the collector (C) of the triode Ta is connected with the power
output end (VBAT) viathe resistor R2a and the resistor R3a.

Certainly, the first level comparison module in this embodiment may be replaced by the first
level comparison module in the second embodiment.

The second level comparison module comprises: a second reference voltage module H2 and a

12
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comparator C2.

The pin 3 is connected with a positive termina of the comparator C2, the pin 4 is connected
with anegative terminal of the comparator C2 via the second reference voltage module H2, that is,
the pin 4 is connected with a negative terminal of the second reference voltage module H2, and a
positive terminal of the second reference voltage module H2 is connected with the negative
terminal of the comparator C2.

In this embodiment, the second reference voltage module H2 may be a power supply, a
positive electrode of the power supply is the positive termina of the second reference voltage
module H2, a negative electrode of the power supply is the negative termina of the second
reference voltage module H2. The voltage supplied by the second reference voltage module H2 is
athreshold Vg.

In other embodiments of the present disclosure, the second reference voltage module H2 may
be an element providing a reference voltage (i.e., a threshold voltage), such as a diode connected
with the power supply.

An output pin of the comparator C2 is an output end (Sel2) of the second level comparison
module.

In this embodiment, when alevel V3 of the pin 3 is greater than asum of alevel V4 of the pin
4 and the threshold Vg (i.e., V3> V4+V(g), the output end (Sel2) of the comparator C2 of the
second level comparison module outputs a high level signal (the indication signal denoted as Sgl),
indicating that the pin 3 isthe MIC pin and the pin 4 is the GND pin; otherwise, the second level
comparison module outputs alow level signal (denoted as Sg1’).

In this embodiment, when the level V4 of the pin 4 is greater than a sum of the level V3 of the
pin 3 and the threshold Vg (i.e., V4> V3+V (), the triode Ta of the first level comparison moduleis
in an ON-state, the output end (Sell) outputs a low level signal (the indication signal denoted as
Sg2), indicating that the pin 4 is the MIC pin and the pin 3 is the GND pin; otherwise, the first
level comparison module outputs a high level signal (denoted as Sg2').

In this embodiment, a turn-on voltage of the triode Ta may be the threshold Vg, such as 0.3V
or 0.7V.

SIXTH EMBODIMENT

Fig. 7 is a schematic diagram of an apparatus for detecting a type of an audio interface

13
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according to a sixth embodiment of the present disclosure. In this embodiment, the first level
comparison module is realized by a comparator circuit and the second level comparison module is
realized by atriode circuit.

The first level comparison module comprises. a first reference voltage module H1 and a
comparator C1.

The pin 3 is connected with a negative terminal of the comparator C1, the pin 4 is connected
with a positive terminal of the comparator C1 viathe first reference voltage module H1, that is, the
pin 4 is connected with a positive termina of the first reference voltage module H1, and a negative
terminal of the first reference voltage module H1 is connected with the positive terminal of the
comparator C1.

In this embodiment, the first reference voltage module H1 may be a power supply, a positive
electrode of the power supply is the positive terminal of the first reference voltage module H1, a
negative electrode of the power supply is the negative terminal of the first reference voltage
module H1. The voltage supplied by the first reference voltage module H1 may be athreshold Vg.

In other embodiments of the present disclosure, the first reference voltage module H1 may be
an element providing areference voltage (i.e., athreshold voltage), such as a diode connected with
the power supply.

The second level comparison module comprises: an NPN-type triode Tb, a power output end
(VBAT), and aresistor R3b. Moreover, the second level comparison module may further comprise
aresistor R1b and aresistor R2b.

A base (B) of the triode Tb is connected with the pin 3, an emitter (E) of the triode Tb is
connected with the pin 4, and a collector (C) of the triode Tb is connected with an output end (Sel2)
of the second level comparison module and connected with the power output end (VBAT) viathe
resistor R3b.

In the second level comparison module, the pin 3 may be connected with the base (B) of the
triode Th viathe resistor R1b, the output end (Sel2) may be connected with the collector (C) of the
triode Tb via the resistor R2b, and the collector (C) of the triode Tbh may be connected with the
power output end (VBAT) viathe resistor R2b and the resistor R3b sequentially.

In this embodiment, the threshold Vg may be a turn-on voltage of the triode Ta, such as 0.3V
or 0.7V.

Certainly, the second level comparison module in this embodiment may be replaced by the
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second level comparison module in the second embodiment.

In this embodiment, when alevel V3 of the pin 3 is greater than asum of alevel V4 of the pin
4 and the threshold Vg (i.e., V3> V4+V (), the triode Tb of the second level comparison moduleis
in an ON-state, the output end (Sel2) outputs a low level signal (the indication signal denoted as
Sgl), indicating that the pin 3 isthe MIC pin and the pin 4 is the GND pin; otherwise, the second
level comparison module outputs a high level signal (denoted as Sg1’).

In this embodiment, when the level V4 of the pin 4 is greater than a sum of the level V3 of the
pin 3 and the threshold Vg (i.e., V4> V3+VQ), the output end (Sell) of the comparator C1 of the
first level comparison module outputs a high level signa (the indication signal denoted as Sg2),
indicating that the pin 4 is the MIC pin and the pin 3 is the GND pin; otherwise, the first level
comparison module outputs alow level signal (denoted as Sg2').

Based on the principle of the present disclosure, various modifications to above embodiments
may also be made. For example, in above embodiments, the thresholds Vg for judging a voltage
difference between the pin 3 and the pin 4 in the first level comparison module and in the second
level comparison module are identical. In other embodiments, the thresholds Vg for judging the
voltage difference between the pin 3 and the pin 4 in the first level comparison module and in the
second level comparison module may be different, denoted as Vgl and Vg2, where both Vgl and
Vg2 are greater than or equal to 0.

With the apparatus for detecting the type of the audio interface according to embodiments of
the present disclosure, two level comparison modules (denoted as a first level comparison module
and a second level comparison module) are provided herein, the first level comparison module
sends asignal Sgl if the level of the pin 3 is greater than that of the pin 4 by a certain amplitude,
otherwise sends a signal Sgl’, and the second level comparison module sends a signa Sg2 if the
level of the pin 4 is greater than that of the pin 3 by a certain amplitude, otherwise sends a signa
Sg2'. In other words, three cases may be provided by the apparatus for detecting the type of the
audio interface according to embodiments of the present disclosure.

Case 1: thefirst level comparison module sends the signal Sgl (indicating V3> V4+Vgl), the
second level comparison module sends the signal Sg2’ (indicating V4<V3 +Vg2); that is, the pin 3
isthe MIC pin.

Case 2: the first level comparison module sends the signal Sg1’ (indicating V3<V4+Vgl), the
second level comparison module sends the signal Sg2 (indicating V4> V3 +Vg2); that is, the pin 4
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Case 3: the first level comparison module sends the signal Sgl1’ (indicating V3<V4+Vgl), the
second level comparison module sends the signal Sg2’ (indicating V4<V3 +Vg2); that is, the types
of the pin 3 and the pin 4 are unknown.

Therefore, the apparatus for detecting the type of the audio interface according to
embodiments of the present disclosure may accurately detect the type of the audio interface
connected with the apparatus with alow cost. Provided that in the audio device provided with the
apparatus for detecting the type of the audio interface, the audio pins (the pin 1 and the pin 2) of
the audio interface are correctly connected with the GND pin (i.e., one of the pin 3 and the pin 4)
according to the signal output from the apparatus, the audio signal output from the audio device
with any audio interface type may be correctly received. Moreover, the MIC pin of the pin 3 and
the pin 4 may be used to send an audio signal to the audio device.

Although explanatory embodiments have been shown and described above, they are not
construed to limit the present invention. Any changes, aternatives, 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

clams.
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WHAT ISCLAIMED IS:

1. An apparatus for detecting atype of an audio interface, comprising:

an audio interface, comprising a pin 3 and a pin 4, wherein one of the pin 3 and the pin 4 is
configured asaMIC pin of the audio interface, and the other oneis configured as a ground pin;

afirst level comparison module, connected with the pin 3 and the pin 4, and configured to
output asignal Sgl via an output end of the first level comparison module, when alevel V3 of the
pin 3isgreater than a sum of alevel V4 of the pin 4 and a predetermined threshold Vg1, otherwise
to output asignal Sgl’ viathe output end of the first level comparison module;

a second level comparison module, connected with the pin 3 and the pin 4, and configured to
output asignal Sg2 via an output end of the second level comparison module, when the level V4 of
the pin 4 is greater than a sum of the level V3 of the pin 3 and a predetermined threshold Vg2,
otherwise to output asignal Sg2’ viathe output end of the second level comparison module;

wherein the signal Sgl is different from the signal Sg1’, the signal Sg2 is different from the
signal Sg2’, and the predetermined threshold Vgl and the predetermined threshold Vg2 are greater
than or equal to O.

2. The apparatus according to claim 1, wherein

thesigna Sglisahigh level signal, thesignal Sgl’ isalow level signa; or thesignal Sglisa
low level signal, thesignal Sgl’ isahigh level signa; and

thesigna Sg2 isahigh level signal, the signal Sg2' isalow level signa; or thesignal Sg2isa
low level signal, the signal Sg2’ isahigh level signal.

3. The apparatus according to claim 1 or 2, wherein

the first level comparison module comprises: an NPN-type triode Ta and an output end of a
first power supply;

a base of the NPN-type triode Ta is connected with the pin 4, an emitter of the NPN-type
triode Tais connected with the pin 3, and a collector of the NPN-type triode Ta is connected with
the output end of the first level comparison module and the output end of the first power supply;

the second level comparison module comprises. an NPN-type triode Th and an output end of
a second power supply;

a base of the NPN-type triode Tb is connected with the pin 3, an emitter of the NPN-type
triode Tb is connected with the pin 4, and a collector of the NPN-type triode Tb is connected with
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the output end of the second level comparison module and the output end of the second power
supply.

4. The apparatus according to clam 1 or 2, wherein

the first level comparison module comprises. a first reference voltage module H1 and a
comparator C1;

the pin 3 is connected with a positive terminal of the comparator C1, the pin 4 is connected
with a negative terminal of the first reference voltage module H1, and a positive terminal of the
first reference voltage module H1 is connected with a negative terminal of the comparator C1,;

the second level comparison module comprises. a second reference voltage module H2 and a
comparator C2;

the pin 3 is connected with a negative terminal of the comparator C2, the pin 4 is connected
with a positive terminal of the second reference voltage module H2, and a negative terminal of the
second reference voltage module H2 is connected with a positive terminal of the comparator C2.

5. The apparatus according to claim 1 or 2, wherein

the first level comparison module comprises. a first reference voltage module H1 and a
comparator C1;

the pin 4 is connected with a positive terminal of the comparator C1, the pin 3 is connected
with a negative terminal of the first reference voltage module H1, and a positive terminal of the
first reference voltage module H1 is connected with a negative terminal of the comparator C1,;

the second level comparison module comprises. a second reference voltage module H2 and a
comparator C2;the pin 4 is connected with a negative terminal of the comparator C2, the pin 3 is
connected with a positive terminal of the second reference voltage module H2, and a negative
terminal of the second reference voltage module H2 is connected with a positive termina of the
comparator C2.

6. The apparatus according to claim 1 or 2, wherein

the first level comparison module comprises. an NPN-type triode Ta and an output end of the
first power supply;

a base of the NPN-type triode Ta is connected with the pin 4, an emitter of the NPN-type
triode Ta is connected with the pin 3, and a collector of the NPN-type triode Ta is connected with
the output end of thefirst level comparison module and the output end of the first power supply;

the second level comparison module comprises. a second reference voltage module H2 and a
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comparator C2;

the pin 3 is connected with a positive terminal of the comparator C2, the pin 4 is connected
with a negative terminal of the second reference voltage module H2, and a positive termina of the
second reference voltage module H2 is connected with a negative terminal of the comparator C2.

7. The apparatus according to claim 1 or 2, wherein

the first level comparison module comprises. a first reference voltage module H1 and a
comparator C1;

the pin 3 is connected with a negative terminal of the comparator C1, the pin 4 is connected
with a positive terminal of the first reference voltage module H1, and a negative terminal of the
first reference voltage module H1 is connected with a positive terminal of the comparator C1;

the second level comparison module comprises. an NPN-type triode Th and an output end of
the second power supply;

a base of the NPN-type triode Tb is connected with the pin 3, an emitter of the NPN-type
triode Tb is connected with the pin 4, and a collector of the NPN-type triode Tb is connected with
the output end of the second level comparison module and the output end of the second power
supply.

8. The apparatus according to claim 3 or 6, further comprising a resistor R3a, wherein the
output end of the first power supply is connected with the collector of the NPN-type triode Ta and
the output end of the first level comparison module viathe resistor R3a.

9. The apparatus according to claim 8, further comprising:

a resistor Rla and a resistor R2a, wherein the pin 4 is connected with the base of the
NPN-type triode Ta via the resistor R1a, the output end of the first level comparison module is
connected with the collector of the NPN-type triode Ta via the resistor R2a, the collector of the
NPN-type triode Ta is connected with the output end of the first power supply viathe resistor R2a
and the resistor R3a sequentially; and/or

aresistor R4a, wherein the pin 3 is connected with the emitter of the NPN-type triode Ta via
the resistor R4a

10. The apparatus according to claim 3 or 7, further comprising a resistor R3b, wherein the
output end of the second power supply is connected with the collector of the NPN-type triode Th
and the output end of the second level comparison module viathe resistor R3b.

11. The apparatus according to claim 10, further comprising:
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a resistor R1b and a resistor R2b, wherein the pin 3 is connected with the base of the
NPN-type triode Tb via the resistor R1b, the output end of the second level comparison module is
connected with the collector of the NPN-type triode Tb via the resistor R2b, the collector of the
NPN-type triode Tb is connected with the output end of the second power supply via the resistor
R2b and the resistor R3b sequentially; and/or

aresistor R4b, wherein the pin 4 is connected with the emitter of the NPN-type triode Th via
the resistor R4b.

12. The apparatus according to any of claims 1-11, wherein the audio interface is a headphone

jack or a headphone socket
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