AUDIO SIGNAL ADAPTER AND RECEIVER DEVICE AND AUDIO SIGNAL TRANSMISSION
SYSTEM FIELD 5The present invention generally relates to an electronic technical field, and more
particularly relates to an audio signal receiving device, an audio signal adapter device and a system
for transmitting an audio signal. BACKGROUND 10With the development of an audio signal

coding/decoding taeh TIOMA IMRISAITHRUNE S ORI A\BIRI DRSNS K ANINAING  dntg @R AP audio
interface are produced. For example, the electronic equipment may be connected with a mobile

communication device (such as a mobileRfS M W&l URpEEREr interface (such as a headphone
interface) of the mobile communication device for receiving an audio signal output from the mobile
communication device. 15 Furthermore, with the popularization of a USB interface, a large number of
electromgegppments are provided with the USB interface. Thus, how to transmit the audio signal
between the mobile communication device and the electronic equipment via the loudspeaker interface
of the mobild Bepiesentoaventieavasaeialtytie aEsro we Agck e eHecricaloh Rl e qorbMere Redl eeblym

which needs tq be solved currently. 20An adapter cable for connecting. the Joudspeaker interface and
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the USBripkeriasey ih ARl gt can only be connected with a USB master equipment (for example, a
personal computer) and a loudspeaker interface equipment (for example, the mobile communication
device), such that the loudspeaker interface equipment (for example, the mobile communication
device) icate with the USB master equipment normally. However, the existing

electronic equipments provided with the USB interface are generally USB slave equipments, which

carmot commyiriceie \életbenieabild comanditcaiipal derdregisioatng aseapisiogablmbas eoianessieg the
loudspeaker interface and the USB interface in the prior art. 30 SUMMARY prior art, and to provide an
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equipment, and a's nsmitting an audio signal comprising the audio evice

and thephotie) signal saapeikgrdevieRce (dabrcanDreatiphone Ruditxc) ohltHansbiksiconPeinieandhe
loudspeaker interface equipment and the USB slave equipment (the audio signal receiving device).
device for receiving an audio signal output from the mobile communication device.

15 Furthermore, with the popularization of a USB interface, a large number of electronic
equipments are provided with the USB interface. Thus, how to transmit the audio signal between
the mobile communication device and the electronic equipment via the loudspeaker interface of
the mobile communication device and the USB interface of the electronic equipment is a problem
which needs to be solved currently.

20 An adapter cable for connecting the loudspeaker interface and the USB interface (for example,
the adapter cable for connecting a 3.5mm headphone interface and the USB interface) in the prior
art can only be connected with a USB master equipment (for example, a personal computer) and a
loudspeaker interface equipment (for example, the mobile communication device), such that the
loudspeaker interface equipment (for example, the mobile communication device) can

25 communicate with the USB master equipment normally. However, the existing electronic
equipments provided with the USB interface are generaly USB slave equipments, which cannot
communicate with the mobile communication device using the adapter cable for connecting the

loudspeaker interface and the USB interface in the prior art.

30 SUMMARY

The technical problem to be solved by the present disclosure is to overcome the defects of the



To solve the above problem, the present disclosure provides a system for transmitting an audio signal.
The system is configured to receive the audio signal output from an audio signal sending device and
send a signal thereto, and the system comprises an audio signal adapter device and an 10audio signal
receiving device. The audio signal adapter device comprises an audio interface and a adapter end
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ground pin and at least one audio pin. The adapter end interface is connected with the audio
signal régenacg desuumend rand adirstIBadaie sigmappienandndfidt pobeeritgnslgrieteiving Tieyigeleast

one audio pin of the audjo interface is connected with the first gudio sjgnal pin of the adapter end
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module and a receiving end 20interface. The receiving end interface has a second audio signal pin
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pin of the rec nain COREQEBNT 1 first reference signal pin of the adapter end
interface. 25Fhwiesdie ediioumaduitipeasmeraduitiiniseseng dadicsigaskminiagaiagecond
reference signal pin of the receiving end interface respectively, and configured to receive the audio
signal vROmR: SRS srithiausasl 40 degrvedberildEdcanak atitiil fppm aFarthesand, eaeief the
adapter end interface and the receiving end interface is a USB interface. 30The first audig signal pin is
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on® of thedidtsigiebratdherig deicef the adapter end interface. The second audio signal pin is one of a
D+ pin and a D- pin of the receiving end interface, and the second reference signal pin is the other one

of the D+ pifebehe TONGlrramRies AevGO RN $eh af RO interface and a adapter end interface.

The audio interface is connected with the audio signal sending device and has a first ground
pin and at least one audio pin.

The adapter end interface is connected with the audio signal receiving device and has a first

15 audio signal pin and afirst reference signal pin.

The at least one audio pin of the audio interface is connected with the first audio signal pin of
the adapter end interface, and the first ground pin of the audio interface is connected with the first
reference signal pin of the adapter end interface.

The audio signal recelving device comprises an audio receiving module and a receiving end

20 interface.

The receiving end interface has a second audio signal pin and a second reference signal pin,
the second audio signal pin of the receiving end interface is connected with the first audio signal
pin of the adapter end interface, and the second reference signal pin of the receiving end interface
is connected with the first reference signal pin of the adapter end interface.

25 The audio receiving module is connected with the second audio signal pin and the second
reference signal pin of the receiving end interface respectively, and configured to receive the audio
signa viathe second audio signal pin and the second reference signal pin.

Furthermore, each of the adapter end interface and the receiving end interface is a USB
interface.

30 Thefirst audio signa pin is one of a D+ pin and a D- pin of the adapter end interface, and the

first reference signa pin is the other one of the D+ pin and the D- pin of the adapter end interface.



Furthermore, the audio interface of the audio signal adapter device further comprises a MIC 5pin, and
the adapter end interface of the audio signal adapter device further comprises a second ground pin.
The MIC pin is connected with the second ground pin of the adapter end interface. The audio signal
receiving device further comprises a signal sending module. The signal sending module is
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sending device via the second reference signal pin and the MIC pin by changing a voltage of the
second sedendristespgnalsgna [Frard & otecrtinesighthesehdipig mistithe [3-fpithef domnectvingigndnhe
second .audio signal pin, and configured to change a voltage of the second audio signal pin with an
amount'Qg &%s a change of the voltage of the second reference signal pin. 15Furthermore, the signal

sending Mopyithisrfidia aheARS intbmai d it ﬂi@i‘éﬁﬁ%j?ia QHHpeerassiMB IS BRSPaM IC

configured to keep a voltage of the third ground pin at a fixed preset voltage when changing the
volfage Rintnddbe mdaetirend dirjoepmh. the andiorenat slapie sievteaingheoeniTid a6 sriseeod
comparatolrj.nérhg)lositive terminal of the comparator is connected with the second audio signal pin, a 20

negativgrt%rml 4lof the comparator is connected with the second reference signal pin, and an output

pin of the cameMatopiis isBHBABERN Qi AR bE6AY BFeUNE YRGS ERS REASIEIGA ARtdiRts. audio signal; or
the positive terminal of the comparator is connected with the second reference signal pin, the negative

terminal of theeHioH A iceRvimacied (aflviiner arapiisasia B asignansinganede. output pin of the

comparatorjs. caonfigured to output the square wave. carresponding.to the input.25audiq signal.
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audio signal adapter device. The audio signal adapter device comprises an audio interface and a
adapter He Riciyaelansithe \liderintdhrsecend seiesatea S@t@apitudio signal sending device and has

a first grounIghrthermore, the signal sending module is further connected with the second audio signal pin,
and configured to change a voltage of the second audio signal pin with an amount same as a
change of the voltage of the second reference signal pin.

15 Furthermore, the signal sending module is further connected with a third ground pin of the
receiving end interface, and configured to keep a voltage of the third ground pin at a fixed preset
voltage when changing the voltage of the second reference signal pin.

Furthermore, the audio receiving module comprises a comparator.
A positive termina of the comparator is connected with the second audio signal pin, a

20 negative terminal of the comparator is connected with the second reference signal pin, and an
output pin of the comparator is configured to output a square wave corresponding to an input audio
signal; or the positive terminal of the comparator is connected with the second reference signal pin,
the negative terminal of the comparator is connected with the second audio signal pin, and the
output pin of the comparator is configured to output the square wave corresponding to the input

25 audiosigna.

Furthermore, the at least one audio pin of the audio interface of the audio signal adapter
device comprises aleft-channel pin and aright-channel pin.

The present disclosure further provides an audio signal adapter device. The audio signal
adapter device comprises an audio interface and a adapter end interface.

30 The audio interface is connected with an audio signal sending device and has a first ground

pin and at least one audio pin.



pin and at least one audio pin.  The adapter end interface is connected with the audio signal
receiving device and has an audio signal pin and a reference signal pin. The at least one audio pin of
the audio interface is configured to receive an audio signal output from the audio signal sending device
and connected with the audio signal pin of the adapter end 5interface, and the first ground pin of the

audio interfage igiapRPALEMIEIACIR IRIHTEREE WIgN ShPHIADIEG R ARIEN ARFIBIRIEAFRL had AF a0

signal pin and the reference signal pin are configured to output the audio signal to the audio signal
receiving aiel/ioe eod agefertniceoieh PFurthermore, the adapter end interface is a USB interface.
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ground pin. The MIC pin is connected with the second ground pin. 15Furthermore, the at least one
audio pinterfase, andithin tsaaedasnp ne kel apndim Hrad pesr sernacatset e ibihe r gierenceisopab simt

disclosurfe It]urtherlprovialesI an audio signal receiving device. The audio signal receiving device
.oteadageren interface. L . - .
comprises an audio receiving module and a receiving end interface. The receiving end interface has

an audio sigrn alidiansigadeferertRiORPERICIINE piipd esrtDEMRIblE CROBEGIS Ei vk the
audio signal pin and the reference signal pin of the receiving end interface and configured to receive
an audi8Sigid P\aDRakracrRIbnd e sl sRImgated Hagepetite signal pin.

Furthermore, the adapter end interface isa USB interface.

10 The audio signa pin is one of a D+ pin and a D- pin of the adapter end interface, and the
reference signal pin is the other one of the D+ pin and the D- pin of the adapter end interface.

Furthermore, the audio interface further comprises a MIC pin, and the adapter end interface
further comprises a second ground pin.

The MIC pinis connected with the second ground pin.

15 Furthermore, the at least one audio pin of the audio interface comprises a |eft-channel pin and
aright-channel pin.

The present disclosure further provides an audio signal receiving device. The audio signal
receiving device comprises an audio receiving module and areceiving end interface.

The receiving end interface has an audio signal pin and areference signa pin.

20 The audio receiving module is connected with the audio signal pin and the reference signal pin
of the receiving end interface and configured to receive an audio signal via the audio signal pin
and the reference signal pin.

Furthermore, the receiving end interface isa USB interface.

The audio signal pin is one of a D+ pin and a D- pin of the receiving end interface, and the

25 reference signa pinisthe other one of the D+ pin and the D- pin of the receiving end interface.

Furthermore, the audio signal receiving device further comprises asignal sending module.

The signal sending module is connected with the reference signal pin, and configured to
output asignal to an audio signal sending device viathe reference signal pin by changing a voltage
of the reference signal pin.

30 Furthermore, the signal sending module is further connected with the audio signa pin, and

configured to change a voltage of the audio signal pin with an amount same as a change of the



Furthermore, the receiving end interface is a USB interface. The audio signal pin is one of a D+ pin
and a D- pin of the receiving end interface, and the 25 reference signal pin is the other one of the D+
pin and the D- pin of the receiving end interface. Furthermore, the audio signal receiving device further
comprises a signal sending module. The signal sending module is connected with the reference signal

pin, and,eREHEHFHLPRYERIE 3 §i#Nal f0 an audio signal sending device via the reference signal pin by
changing a voltage of the reference signal pin. 30Furthermore, the signal sending module is further

connected kit hBeMsUieiokéy Aigineln serdingb mfietlited i® Ghithayecansietesk witthaagioidngigeial pinthieth an
amount same as a cha of the voltage of the reference signal pin. Furthermore, the signal
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signal pin. 5Furthermore, the audio receiving module comprises a comparator. A positive terminal of
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terminal of the comparator is connected with the second audio signal pin, and the output pin of the
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adapter device (e.g., an audio cable) of the present disclosure, the electronic equipment can receive
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In conclusion, the present disclosure realizes a signal transmission between the loudspeaker
interface equipment and the electronic equipment provided with the USB interface (the audio
15 signal receiving device) with alow hardware cost. When it is used in combination with the audio
signal adapter device (e.g., an audio cable) of the present disclosure, the electronic equipment can
receive the audio signal viathe USB interface, without the need of being provided with a separate
loudspeaker interface, thus reducing a cost of the electronic equipment and decreasing a size of the
electronic equipment.
20
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic diagram of an audio signal adapter device according to a first
embodiment of the present disclosure;
Fig. 2 is a schematic diagram of an audio signal receiving device according to the first
25  embodiment of the present disclosure;
Fig. 3 is a schematic diagram of an audio signa adapter device according to a second
embodiment of the present disclosure;
Fig. 4 is a schematic diagram of an audio signal adapter device according to a third
embodiment of the present disclosure;
30 Fig. 5 is a schematic diagram of an audio signa adapter device according to a fourth

embodiment of the present disclosure;



Fig. 1 is a schematic diagram of an audio signal adapter device according to a first embodiment of the
present disclosure; Fig. 2 is a schematic diagram of an audio signal receiving device according
to the first 25embodiment of the present disclosure; Fig. 3 is a schematic diagram of an audio signal
adapter device according to a second embodiment of the present disclosure; Fig. 4 is a schematic

diag_ram _Of n quslin %%ﬁbﬁﬁﬂ@tﬁre@?%@%ﬁ%oégmg @gﬁéﬁk@:@(ﬂh@@%@ aéébmmg%nhéiﬁ&kpﬁwe:
30Fig. 5 is a schematic diagram of an audio signal adapter device according to a fourth embodiment of
the presenpeiiioRIEAicthe pregent tisel eRliematic diagram of an audio signal receiving device according

to the fourth embodiment of the present disclosure: . Fig. 7 is a schematic diagram of an audjq signal
adapter devicadebrema St SraThiingdt e Brhel OREL P des A g
diagramegihati ieAtositRYr ESERiRel §f)iee according to the fifth embodiment of the present
disclosure; Fig. 9 is a schematic diagram of an audio signal adapter device using other kind of

adapter endfige$aised exbepetisedi AR O 202ttt 3l Bt d epe \hRgs eaviers aessiekng to thEdift is a
schematic di%%r]%h? 8{ -yl a}Jdiotsi QCT(I)rerceeiving device using other kind of 10receiving end interfaces
except t%Te]qg interface'according gHhe present disclosure. DETAILED DESCRIPTION Inthe
follzwg_lg, theigreppnh dsriatiie daimdstsanibad giail ipree wiare g ramnnaa e adapter
embodiments.
end interfaces except the USB interface according to the present disclosure;
Fig. 10 is a schematic diagram of an audio signal receiving device using other kind of

10 receiving end interfaces except the USB interface according to the present disclosure.

DETAILED DESCRIPTION
In the following, the present disclosure will be described in detail with reference to drawings
and embodiments.
15 The audio signa adapter device in the present disclosure may be an audio cable, an audio

adapter cable, or an audio adapter, et al.

FIRST EMBODIMENT

Fig. 1 is a schematic diagram of an audio signal adapter device according to a first
20 embodiment of the present disclosure. As shown in Fig. 1, the audio signa adapter device
comprises a loudspeaker interface (such as the headphone plug shown in Fig. 1) and a USB
adapter interface (such as the USB plug shown in Fig. 1).
The headphone plug is configured to be connected with a headphone jack of an audio signal
sending device (e.g., a mobile phone), and to receive an audio signal output from the audio signal
25  sending device.
The headphone plug has an audio pin (such as the AUDIO pin shown in Fig. 1) and a ground
pin.
The USB plug is configured to be connected with a USB socket of an audio signal receiving
device and to output the audio signal to the audio signal receiving device.
30 The USB plug has a power pin (aVBUS pin), aD+ pin, aD- pin and a ground pin.
In this embodiment, the audio pin of the headphone plug is connected with the D+ pin of the



15The audio signal adapter device in the present disclosure may be an audio cable, an audio adapter
cable, or an audio adapter, et al. FIRST EMBODIMENT Fig. 1 is a schematic diagram of an audio
signal adapter device according to a first 20 embodiment of the present disclosure. As shown in Fig.
1, the audio signal adapter device comprises a loudspeaker interface (such as the headphone plug

shown iU@pllb?&%QHé@%@%B?ﬁmﬁ%&ﬁaﬁB gedhe ééﬁﬁéﬁbtgvﬁ'ﬂﬁ)% - _H} éf)the U§|39pl ug.
headphone plug is configured to be connected with a headphone jack of an audio signal sending

device (& @thernastids, phdhie)cahadionestete awndkq gignelgadantertslereerisesctkaiBiv plgrefll tesdfling
device. The headphqne plug has an audig, pin (such as the AUDIO pin shown in Fiqg. d a ground
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device aghiptoukeLE N defiP rdeaalrig degiadidio signal receiving device. 30The USB plug has a
power pin (a VBUS pin), a D+ pin, a D- pin and a ground pin. In this embodiment, the audio pin of the

heddphone pUigistbenasticed aneh @iamer gigvitehaccosme i, thadinse grheainsnt odfitibeheeesshbne

plug is cpnnected.with the D- pin.of the USB plug. In.other words, in.this embodiment, the .audig signal
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audio signal adapter device according to the first embodiment of the present disclosure is connected
with theadrieranclesRiging siegice sadio 619 mapkdedpiprelclied) thohsanshehefplbg andie Ao
signal adapter device.can be inserted into the hea ne | of the audio signal sending device (e.g.,
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plug/socket (collectively referred to as the USB adapter interface) as the audio signal pin and uses the
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send the audio signal to the eectronic equipment (the audio signal receiving device) connected
with the audio signal adapter device.

15 Fig. 2 is a schematic diagram of an audio signa receiving device according to the first
embodiment of the present disclosure. As shown in Fig. 2, the audio signal receiving device
comprises a USB interface (such as the USB socket shown in Fig. 2) and an audio receiving
module.

The USB socket is configured to be connected with the USB plug of the audio signal adapter

20  device, and to receive the audio signal output from the audio signal adapter device.

The USB socket has apower pin (VBUS pin), aD+ pin, aD- pin and aground pin.

The audio receiving module is connected with the D+ pin and the D- pin of the USB socket
respectively, and configured to use the D+ pin of the USB socket as an audio signal pin and use the
D- pin as areference signal pin, so asto receive the audio signal viathe D+ pin and the D- pin.

25 In this embodiment, the audio receiving module comprises a comparator, a positive terminal
of the comparator is connected with the D+ pin, a negative termina of the comparator is connected
with the D- pin, a ground pin of the comparator is grounded, a power pin of the comparator is
connected with a power supply, and an output pin of the comparator is configured to output a
square wave corresponding to the input audio signal.

30 Furthermore, aternatively, the positive terminal of the comparator may be connected with the

D- pin, while the negative terminal of the comparator may be connected with the D+ pin.



15Fig. 2 is a schematic diagram of an audio signal receiving device according to the first embodiment
of the present disclosure. As shown in Fig. 2, the audio signal receiving device comprises a USB
interface (such as the USB socket shown in Fig. 2) and an audio receiving module. The USB socket is
configured to be connected with the USB plug of the audio signal adapter 20device, and to receive the
audio signalThERYsEMINE pLeTRHTIE IR adaRieropay BE%OFdPﬁdi@ﬁlé@ﬁ%?é‘ﬂBécﬁrﬁéfW%f BiR pY3bie
pin), a D+ pin, a D- pin and a ground pin.  The audio receiving module is connected with the D+ pin
and thedisclnause tanpSEssthekaiowe pudiv el gnanadapisfigled cetenssthenabDve sidid thenel SBCetRgt as
an audig signal pin and use the D- pin as a reference signal pin, so as to receive the audio signal via
the D+ @.‘ﬂ’ fid the D- pin. 25 In this embodiment, the audio receiving module comprises a
comparator, a positive terminal of the comparator is connected with the D+ pin, a negative terminal of
the comparator is connected with the D- pin, a ground pin of the comparator is grounded, a power pin
of the comp &y A& i
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according to the first embodiment of the present disclosure comprises the above audio signal adapter
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audio signal adapter device uses the D- pin of the USB plug as 10 the audio signal pin for connecting
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pin for ecti ith. th rogm&l E) e I . tput the audio signal to the
audio sciéir[l]gl r%cge%[/é?rll%nt eu\?i%ﬂe? g%%%%é%%%ﬁ?%ﬁ; %ee\?/\%:rgié%ﬁ?eé%econd embodiment is the
same as thar e tAgiftysi gnabasienent devi be isystespiondrantivdiingnthie elediarnigaatiagdardiaditetthe
second embodiment of the
embodi ment.
15 The system for transmitting the audio signal according to the second embodiment of the
present disclosure comprises the above audio signal adapter device and the above audio signa

receiving device.

THIRD EMBODIMENT

20 Fig. 4 is a schematic diagram of an audio signa adapter device according the third
embodiment of the present disclosure. As shown in Fig. 4, the differences between the audio signal
adapter devicesin the third embodiment and that in the first embodiment are as follows.

The audio pin of the headphone plug comprises a left-channel pin and a right-channel pin.
Both the left-channel pin and the right-channel pin are connected with the D+ pin (the audio signal

25 pin) of the USB plug.

The audio signa receiving device in the third embodiment is the same as that in the first
embodi ment.

The system for transmitting the audio signal according to the third embodiment of the present
disclosure comprises the above audio signal adapter device and the above audio signal receiving

30 device



present disclosure comprises the above audio signal adapter device and the above audio signal
receiving device. THIRD EMBODIMENT 20Fig. 4 is a schematic diagram of an audio signal adapter
device according the third embodiment of the present disclosure. As shown in Fig. 4, the differences
between the audio signal adapter devices in the third embodiment and that in the first embodiment are
as follows. Edgaudiemisobing bggdphone plug comprises a left-channel pin and a right-channel
pin. Both the left-channel pin and the right-channel pin are connected with the D+ pin (the audio signal
25 pin) of th&IYSY [sHugy.schamatigudiagsagh 0frcateiitipdeded iadapiah deveesbacliandmgigeha sauid as

hat in the fi iment. __Th f itting the audio signal accordi he third
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audio signal adapter device according to a fourth embodiment of the present disclosure. As shown in
Figo5, tRecptatidisiaee tiahrs thelWSB qiHgpssyd dti@spraker interface (such as the headphone

plug shown in Fig. 5) and a USB 5adapter interface (such as the USB plug shown in Fig. 5). . The
heacphons 115 ELHIE AGd UL B kR I B Lot L o
device (@xairiyHefite PEENE). oBResHIRR), audiecsigaalktens femahsugndinsianabseiming geyice
and to output a signal to the audio signal sending device. The headphone plug has an audio pin
(such asandnSIEN MW Rig 983 EoNNeAUMoID R LWIBaHRYEE  The USB plug is
configured tq-be,connected with a USB socket of an audio sjignal receiving device, toQut e.audio
cignat o the LoD ALtk TR B Al S R U G BB Rt
regeivinghdemigsuridgih)/ SB plug has a power pin (a VBUS pin), a D+ pin, a D- pin and a ground pin.
15 In this embodiment, the audio pin of the headphone plug is connected with the D+ pin of the USB
plug, and thd BeddAR piHDIStReNfiskiRshisheestagecteshvebrad eithsasked ohm sughe sl piees! Yinether

words, @@éﬁi:see{g%% me{h%'é)fg%%gﬁgf%aﬂ?%d&%ﬁ%rSgé{é?‘?&seﬁﬁéged Tc@ign ger&ggepflﬁjg géfb%[:he

audio signal gin-and'uses as a reference signal pin, so as 1o output the audio sigha
audio sigmpliréasiving dflissignal receiving device.

The USB plug has a power pin (aVBUS pin), aD+ pin, aD- pin and aground pin.

15 In this embodiment, the audio pin of the headphone plug is connected with the D+ pin of the
USB plug, and the ground pin of the headphone plug is connected with the D- pin of the USB plug.
In other words, in this embodiment, the audio signal adapter device uses the D+ pin of the USB
plug as an audio signal pin and uses the D- pin as a reference signal pin, so as to output the audio
signal to the audio signal receiving device.

20 Furthermore, the MIC pin of the headphone plug is connected with the ground pin of the USB
plug.

Alternatively, the MIC pin of the headphone plug may be connected with the ground pin of
the USB plug via a direct current isolation unit. In other words, one end of the direct current
isolation unit is connected with the MIC pin of the headphone plug, and the other end of the direct

25  current isolation unit is connected with the ground pin of the USB plug, so as to isolate the direct
level.

In this embodiment, the direct current isolation unit comprises a capacitor C1.

Fig. 6 is a schematic diagram of an audio signa receiving device according to the fourth
embodiment of the present disclosure. As shown in Fig. 6, the audio signal receiving device

30 comprises a USB interface (such as the USB socket shown in Fig. 6), an audio receiving module

and a signal sending module.



20Furthermore, the MIC pin of the headphone plug is connected with the ground pin of the USB plug.
Alternatively, the MIC pin of the headphone plug may be connected with the ground pin of the USB
plug via a direct current isolation unit. In other words, one end of the direct current isolation unit is
connected with the MIC pin of the headphone plug, and the other end of the direct 25current isolation

unit is connegted)SENHIR FRABIU S\ e MSBIIS: DORS PdsPiptRimagairect level. In this

embodiment, the direct current isolation unit comprises a capacitor Cl.  Fig. 6 is a schematic diagram
of an audio difaa¥ Rd&IwY abiwe HEEbshaketol theddigteshiboaifpyit powes Heesiet disttosigea As
shown in Fig.. 6, the .audio signal receiving device 30 comprises a USB interface (such as the USB
socket §ﬁ%%8ﬂ ﬁ{%'(‘g) an audio receiving module and a signal sending module. The USB socket has

a VBUS pin,|a {Ais BifbadPnddif) feckadisqens Ry mofilr: Vdamedtea i thedsqakeira aanfigysiad to

supply power for the audio signal receiving device. In this embodiment, the audio receiving module

is conn@tthe Wit terelsh pidl gaafteler &5l tiHBdheHe BB ok atidkma @i fith0 il tese deethe MR iR as

an aum?e?ﬁz?ennalg?m and_use the D-tgcln astﬁ\erga%{encengfgnal pin, so as to receive the audio signal.

The signa SRhaing modte2&R t(())ur pt?{vtﬁe signansllagone of the D+ pin and the D- pin used as the

reference sigml pimall s &iegahcaieiosh Begutens dyaewbasiesinhe wpymthediga - \imthePagin.
10Alternatively, the signal sending module is connected with the D+ pin and the D- pin of the USB
socket r&eetereane Aaart ohtiglired @duapudi fisenanghie by Haaghsiiment| eutAdtring Sipath \dRthe D+
pin and H]epllir)]_- pin with the same amount simultaneously.

10 Alternatively, the signal sending module is connected with the D+ pin and the D- pin of the
USB socket respectively, and configured to output the signal by changing the electric levels both
of the D+ pin and the D- pin with the same amount simultaneously.

Furthermore, the signal sending module may also be connected with the ground pin of the
USB socket, and configured to keep the voltage of the ground pin of the USB socket at a preset

15 fixed voltage. In other words, the ground pin of the USB socket is used as the reference signal pin
for the D- pin, so asto output the signal differentially.

It should be noted that, as the audio receiving module recognizes the audio signal according
to the difference between voltages of the D+ pin and the D- pin of the USB socket, such that, in
this embodiment, when the signal sending module outputs a signal by changing the electric levels

20 of the D+ pin and the D- pin with the same amount simultaneously, the audio signal receiving of
the audio receiving module will not be influenced. When it is not necessary to consider whether
the receiving of the audio receiving module is influenced (for example, when the audio receiving
module stops receiving the audio signal), the signal sending module can output a signal normally
as long as it changes the electric level of the D- pin (the reference signal pin of the audio signal

25  receiving end) and keeps the voltage of the ground pin at the preset fixed voltage.

The system for transmitting the audio signal according to the fourth embodiment of the
present disclosure comprises the above audio signal adapter device and the above audio signa

receiving device.

30 FIFTH EMBODIMENT

Fig. 7 is a schematic diagram of an audio signa adapter device according to the fifth

10



Furthermore, the signal sending module may also be connected with the ground pin of the USB
socket, and configured to keep the voltage of the ground pin of the USB socket at a preset 15fixed
voltage. In other words, the ground pin of the USB socket is used as the reference signal pin for the D-
pin, so as to output the signal differentially. It should be noted that, as the audio receiving module

recognighshBafnauier ¢ %Gﬂéhﬁéjﬁfé\'iﬁﬂﬁ?m%t‘ﬂ%e HeHRERces bR dar thRBbEgAar Pin

of the USB socket, such that, in this embodiment, when the signal sending module outputs a signal by
changinggteeisviced dvéhe fiftloLemizodimpit ansttitabi Dthsifowith enwedimeniaewsifeluiganeously, the

audio signal receiving of the audiQ receiving module will nof be influenced. When, it is not necessary to
conarier w L S G e S, S s e A e B B S S e
audio reggiyi EpﬁWBﬁé@Q@&iﬂig“Wﬂl@Hﬁﬂ%@%‘@lh thersgRal ﬁ@%@d@,%%@ﬁl@@“bm
signal normally as long as it changes the electric level of the D- pin (the reference signal pin of the
audio sighiezstecsresgead)i aherieaspsatirowwith deesr evadpb alithmheatipbaneskitixed voltage.
The system for transmitting the. augdio signal according to the fourth empodiment of the prese
Mt SRR o B T U8 R e b i M R
device. GABURTHERBARINENTAELSIE AsehemicHng afkof e awdinsigiahadaplei sees

according to the fifth embodiment of the present disclosure. As shown in Fig. 5, the differences

betweefeaRtvEidediensdndbe fifen geliedsnentaadi tvkim Hiiaysi eHBogisent fe ssdaio¥mbodiment
are as follows.,, In.the fifth embadjment, the audio signal adapter device uses t - pin of the, USB
R éliwoe Hf% eim o] |men(f ! e audio rﬁ)ﬁefhneng lﬂ%cl)gufieu tgen(lag/- Bn‘hofe ﬁ\qué’éa%gk ase{n% D+

plug as the audio signal pin for cohnecting w pino atphone p uses

pincas &hei sedeirngrrsigidaleintfe DomAciHBeviEnetbacaraynd pin,aoths thardahenadrdugio sifigl .8 is a
schematic diagram of an audio signal receiving device according to the fifth embodiment of the present

disclosuYkoraeyensiasianal gendine mrtblerrsrUube iR sl e/ @R GRIA receiving devices in the fifth
oo ) f . _ b : .
eodmen g o Sl AT

receiving module uses udio signal pin and uses +pin as

the refelssBesiRaAlRIbCEO, htassifigihe o dinigin.d\dasebyahdhg siginel send o pereldyfiene
outputs [t)rlrepﬂ\ggn% \Sa ;;[ihnew[i)t?] ?riuglgame amount simultaneously.

15 Furthermore, the signal sending module may also be connected with the ground pin of the
USB socket, and configured to keep the voltage of the ground pin of the USB socket at a preset
fixed voltage. In other words, the ground pin of the USB socket is used as the reference signal pin
for the D+ pin, so asto output the signal differentialy.

The system for transmitting the audio signal according to the fifth embodiment of the present

20 disclosure comprises the above audio signal adapter device and the above audio signa receiving

device.

Certainly, according to the basic principle of the present disclosure, the loudspeaker interface
of the audio signal adapter device in the above embodiments may be replaced with other types of
25 audio interfaces which having an audio pin (a left-channel pin, a right-channel pin, a mono pin)
and a ground pin (areference signal pin).
Furthermore, the audio interface of the audio signal adapter device can be fixed connected
with the audio signal sending device.
The audio interface of the audio signal adapter device may comprise a plurality of plugs, such
30 asanaudio signa plug having an audio signal input pin and aMIC plug having aMIC pin.

Furthermore, as shown in Fig. 9 and Fig. 10, the audio signal adapter device and the audio

11



Alternatively, the signal sending module is connected with the D+ pin and the D- pin of the USB socket
respectively, and configured to output the signal by changing the electric levels of the D+ pin and D-
pin with the same amount simultaneously. 15Furthermore, the signal sending module may also be
connected with the ground pin of the USB socket, and configured to keep the voltage of the ground pin
of the L%ao%@i\ﬂhg RESSES iy velagmelicaties \WATES atlaptar aivodi RirRicRe HS Beeatkag ientped
as the reference signal pin for the D+ pin, so as to output the signal differentially. The system for
transmittikgjfasesthal havirepacodiaisignd me. fifneferapesisrgaa @intdrdsresamdutisclosure comprises

the above aydio si adaptey device and the above audio signal receiving,device. . Certainly,
according to't %%z%%@‘ﬁfnEﬁp?é%fquie%@sém%ﬁ&%guﬁgth |o‘ﬂd£’8§3k8€i r% Soﬂh@%l%évggnal
adapteresieniphiyl ijerainyg emBedisesis ik Bsurentase havisbrpsbed tapesorirdaniial théerthged
which having an audio pin (a left-channel pin, a right-channel pin, a mono pin) and a ground pin (a
reférendwrslyaeg piih Pragiame s «regsamiiibay teerstaseask th A0SRy nEpddRl preiotragdueshibe
fixed connegted with the audio. signal sending device. . The audio interface gf the audio signal
adapter B8, 1% PR A0 LR LR R B P D Gt ob S e R R P e R Tl e

signal inpedapitniparba M ifvHel eUR@YiRccanliepin. Furthermore, as shown in Fig. 9 and Fig. 10, the
audio signal adapter device and the audio signal receiving device may be connected via other adapter

end interfacé® agtlitieneronid il aneah et sheambadinteals aludie igReal giFcl assrmceedifrarasad and
2 ground pin . Jass RIS ip the 2t shallynderstandd bt sl ochas,of e slens indhe apoxe
exemplif;/incfj’ PEthoCoF the present disclosur ma%e Achievad y commdncfingcfhe PaTATe

hardwargt¥gi b aie0 prScesiiei raghara STR@MrsterRfdaAOPRYPbEe B4R AR & stphaaEHaerlitrs opnd
the programs comprise one or a combination of the steps in the method embodiments of the present

disclosufeaviRsmrah SHtwasnpgpn Mackiritivyhehenerinegtiecemedhe isnisdidereindoie of

present dRgian I BSAIRITSL I AioseseiRa narien R ihes £l IYANBRASRAIRIE Rysica

existence, or two or more cellsare 10 in egrated In a processing mo may

be realipeditra fior ancohipridivasela dsaifagenmddsaitware function modules. When the integrated
module is realized in a form of software function module and is sold or used as a standalone product,

the integratethfh @R TR iR aned ey tBAY R ERe-QRbY e RE R Aagnetic disks or CD,
15 etc.

Although explanatory embodiments have been shown and described, it would be appreciated
by those skilled in the art that the above embodiments cannot be construed to limit the present
invention, and changes, alternatives, and modifications can be made in the embodiments without
departing from spirit, principles and scope of the present invention.

20
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The storage medium mentioned above may be read-only memories, magnetic disks or CD, 15etc.
Although explanatory embodiments have been shown and described, it would be appreciated by those
skilled in the art that the above embodiments cannot be construed to limit the present invention, and
changes, alternatives, and modifications can be made in the embodiments without departing from
spirit, pype|ples atd scanepfjtge present invention. 20 WHAT IS CLAIMED IS: 1. A system for
transmitting an audio signal, configured to receive the audio signal output from an audio signal sending
device and send a signal thereto, and comprising an audio signal adapter device and an audio signal

o and send a signal thereto, and comprising an audlio signal adapter device ar ;
endt mtorack X BYGILIG B LA LG SRA g e e B s S s
ground fishaRH aliPesi GRe SemGIBeyi doeRdlaptar £a¢laraceds #RNBaARSWE i asliggianal

receiving device and has a first audio signal pin and a first reference signal pin; the at least one
audio piflapteidiademantderiaeiz onidecstyingHiavecarvhaieid signal pin of the adapter end interface,

and the firs Loy dpino tahge atudgo interface is connecéed.V\{iti} the fir&t reference gi%na#gcin, of the
.eaualoslgn dpier devi o8 COmpETses a aIdio interiace and a er end. mterface
adapter end interface, € aldio signal receiving device comprises an audio receiving module and a

receiving engdrigifecnterftioe reeehmea@ndimenacadiosig s cendi aydie /fanpidoiaadi Bssgesitd
reference signal pin, the second audio signal pin of the receiving end interface is connected with the

first audNAGAS [asbefea@aiEY end interface, and the second reference signal pin of the receiving
end mterfact%ls a&onge?gtegg with.the first refer%acvt\aliﬁ% rrllal @H of the a?da ti%rI end interface; and fi F&Q

audio receivmeg module is c':(r)]tr1err1feagfee' v?/ﬂﬂnt% Second au |o|§)|és'r%? piF] Znd e Secoh repearseﬁce Signal

pin of theisRssiyiag G AGhatafiage srRspasiivetyal g configured to receive the audio signal via the
second audio signal pin and the second reference signal pin. 2. The system according to claim 1,

vyherein_eaéh%ﬁtlﬁad&\@téu@ﬁd)mt@frf&@eauﬂ@ﬂﬁ&@&%@m@mm&mfm@im&%@e@m the
b & G L R

reference signal pin of the adapter end interface;

the audio signa receiving device comprises an audio recelving module and a receiving end
interface;

the receiving end interface has a second audio signal pin and a second reference signal pin, the
second audio signal pin of the receiving end interface is connected with the first audio signal pin of
the adapter end interface, and the second reference signal pin of the receiving end interface is
connected with thefirst reference signal pin of the adapter end interface; and

the audio receiving module is connected with the second audio signal pin and the second
reference signal pin of the receiving end interface respectively, and configured to receive the audio
signal viathe second audio signal pin and the second reference signal pin.

2. The system according to claim 1, wherein

each of the adapter end interface and the receiving end interface isa USB interface; and

the first audio signal pin is one of a D+ pin and a D- pin of the adapter end interface, and the
first reference signa pin isthe other one of the D+ pin and the D- pin of the adapter end interface;

the second audio signal pin is one of a D+ pin and a D- pin of the receiving end interface, and
the second reference signal pin is the other one of the D+ pin and the D- pin of the receiving end
interface.

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

the audio interface of the audio signal adapter device further comprisesa MIC pin;

13



the second audio signal pin is one of a D+ pin and a D- pin of the receiving end interface, and the
second reference signal pin is the other one of the D+ pin and the D- pin of the receiving end interface.
3. The system according to claim 1 or 2, wherein the audio interface of the audio signal adapter device
further comprises a MIC pin; the adapter end interface of the audio signal adapter device further

comprises Qi‘i@&ﬂﬁ?ﬁe@@i&ﬂt@ifﬁc@SfWS:aﬂiﬂl_é%??Wg&@fbﬂ\@I@/%@fﬁ&ﬁ@P&ﬂﬁBHQ&Biﬁe%ﬁh%]?tﬁﬁﬂter
end interface; the audio signal receiving device further comprises a signal sending module; and the
signal spifiding module is connected with the second reference signal pin and configured to output a

signal to the, audigsignal sendi evice via the second reference sjgnal pin,and the MIC pin by
Changing a VGG B LS L e S a A B PG e RO A blaim 3, vnerein
the signal sefcliei 5'agie ieckiRgIRIMRICIBRbNIB eSS BT shausticmignAbRiNe s configured to
change a voltage of the second audio signal pin with an amount same as a change of the voltage of
the second Hegstenaesengivag piadul e sThaNeptad i Ht te sRegne Eiarancewigeskipi nndigprli geadiiey
module is further. connected with a third graund pin of the receiving end interface, and confi to
coon o SBHE S TR e R e i s T UPHEE

second efefeoeangiana Witage Bf tHeassosig nerReattslinign® slaim 1, wherein the audio receiving
module comprises a comparator; a positive terminal of the comparator is connected with the second

audio signafpii)e Sysipativeaeidiigandt ahe compereiivthe ecmak saad Retmekiscicotithefremecisnal
pin, and an gutput pin of the comparator is configured tg output a square wave caorresponding, to. an
ot U Tt B RS SIR A A BB A IR M S SR

signal pifitithe e elemnahaige compaoriglcsaperecthd i dhecspgrngiaudio signal pin, and
the output pin of the comparator is configured to output the square wave corresponding to the input

audio signaf- The mm@ie@d@ mg [ éla\{m(?i WH@&SQ%%%W@@@&%HH%W@%%
e R B TR SO AR AL I A e

ground pin at afixed preset voltage when changing the voltage of the second reference signal pin.

6. The system according to claim 1, wherein

the audio receiving module comprises a comparator;

apositive terminal of the comparator is connected with the second audio signal pin, a negative
terminal of the comparator is connected with the second reference signal pin, and an output pin of
the comparator is configured to output a square wave corresponding to an input audio signal; or

the positive terminal of the comparator is connected with the second reference signal pin, the
negative termina of the comparator is connected with the second audio signal pin, and the output
pin of the comparator is configured to output the square wave corresponding to the input audio
signal.

7. The system according to claim 1, wherein the at least one audio pin of the audio interface of
the audio signal adapter device comprise aleft-channel pin and a right-channel pin.

8. An audio signal adapter device, comprising an audio interface and an adapter end interface,
wherein

the audio interface is connected with an audio signal sending device and has a first ground pin
and at least one audio pin;

the adapter end interface is connected with the audio signal receiving device and has an audio
signal pin and areference signal pin;

the at least one audio pin of the audio interface is configured to receive an audio signal output

14



the audio interface is connected with an audio signal sending device and has a first ground pin and at
least one audio pin; the adapter end interface is connected with the audio signal receiving device
and has an audio signal pin and a reference signal pin; the at least one audio pin of the audio interface
is configured to receive an audio signal output from the audio signal sending device and connected

with ther g ihsigid bR yRA TIenaARP RN RRGHH *UARBet AR be S ROARY S MRIN Sth BE thE dipiEpréaae is
connected with the reference signal pin of the adapter end interface; and the audio signal pin and the
referencdeteitasal pind dne Gewtfijored rookpe tdiquatertigaés eomnectastivd ighereterende g dedlien
connected therewith. 9. The audig, signal adapter device according to claim 8, wherein the adapter
end inteTface ?geaé)@r@qrﬂgﬁ' %%Pf’ gﬂg the audio signal pin is one of a D+ pin and a D- pin of the

adapter endpptantaess ¢hel Teierectheianaldpiceis ghal Pheaen et c?h@e@fb%ﬁtéﬂﬂtﬁéea&ji 8is gidhe
adapter end interface. 10. The audio signal adapter device according to claim 8 or 9, wherein, the
audio infeeRusBaSEnel wespimgeded agicopneckeadheiesidBpter end interface further comprises a second
ground pin;gnﬂqthe ICn.Bir}j]lis onne ted with thg sePor]d. r un(iJ] in. 11. The audio signal adapter
device accordinget%uc'lgis' Q \WhePeth “SYhe AERRAS R &adib piWo fhe audio interface comprises a

left-channelipénegsstar sehirtdaanalsRinvsB ldefiacausha signal receiving device, comprising an audio
receiving module and a receiving end interface, wherein the receiving end interface has an audio

signal pin aHttaudie gard BigraopmobadP+ te andimple sbnehdhe odenteiLod hivetiace it referaneso
e A S I e o receve o

10. The audio signal adapter device according to claim 8 or 9, wherein,

the audio interface further comprises a MIC pin, and the adapter end interface further
comprises a second ground pin; and

the MIC pin is connected with the second ground pin.

11. The audio signal adapter device according to claim 8, wherein

the at least one audio pin of the audio interface comprises a left-channel pin and a
right-channel pin.

12. An audio signa receiving device, comprising an audio receiving module and a receiving
end interface, wherein

the receiving end interface has an audio signal pin and areference signal pin; and

the audio receiving module is connected with the audio signal pin and the reference signal pin
of the receiving end interface, and configured to receive an audio signal via the audio signal pin
and the reference signal pin.

13. The audio signal receiving device according to claim 12, wherein

the receiving end interface isa USB interface; and

the audio signa pin is one of a D+ pin and a D- pin of the receiving end interface, the
reference signal pin is the other one of the D+ pin and the D- pin of the receiving end interface.

14. The audio signal receiving device according to claim 12 or 13, wherein

the audio signal receiving device further comprises asignal sending module; and

the signal sending module is connected with the reference signal pin, and configured to output
asignal to an audio signal sending device viathe reference signal pin by changing a voltage of the

reference signal pin.
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13. The audio signal receiving device according to claim 12, wherein the receiving end interface is a
USB interface; and the audio signal pin is one of a D+ pin and a D- pin of the receiving end interface,
the reference signal pin is the other one of the D+ pin and the D- pin of the receiving end interface.

14. The audio signal receiving device according to claim 12 or 13, wherein the audio signal receiving

device furthes, corBRiiaRS P NatS N Ridedidesrantd totbRisionahesading module is connected with
the reference signal pin, and configured to output a signal to an audio signal sending device via the

reference sideesi pialoseatinggnedsl edrdyehsr thennsiednaeiteadysin SIgatragoid eagfigureddiving
device according tg.claim, 14, wherein the.signal sendin odule is further co cted with the audio
Ciomel oo AL 10 AT Sl 5L 25 T S A5 AR P Sl & T8
change @fdhe0gapa @fihe reference signal pin. 16. The audio signal receiving device according to

claim 15, wherein  the signal sending module is further connected with a ground pin of the receiving
end interfack-arite eueiys anal tecreivne de)iag aceptHieg o ha PikSavdeeld preset voltage when

changing thg voltage of the reference si a* in. 17. The audjp signal receiving.device according to
clmm 1. w0 HCCAME oLl hnRaes dif R e

negativentermateal:pttherfiinrey apkass eonslegiehiviticagktitinpi i Dri Rid ke reseige sveed
interface respectively, and an output pin of the comparator is configured to output a square wave
correspehrnageskevielsaeRidiesrigeance signal pin.
17. The audio signal receiving device according to clam 12, wherein
the audio receiving module comprises a comparator; and
apositive terminal and a negative terminal of the comparator are connected with a D+ pin and
a D- pin of the receiving end interface respectively, and an output pin of the comparator is

configured to output a square wave corresponding to an input audio signal.
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