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

transmitting d@fp0/a @AY dRETEAERaNERICScR 05 SkaMAle. thenhNbRIeSEAON eyupment can
be connected with a mobile communication device (such as a mobile phone) via a loudspeaker

interface (such as a headphone interface) of the mobile communication device for receiving an audio
signal OHE]{['[LI)rom the mobile communication device. Furthermore, with the popularization of a USB
interface, a farge number of electronic equipments are provided with the USB interface. Thus, how to
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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 20 art can only be
connected BKIcROSRMaster equipment (for example, a personal computer) and a loudspeaker
interface equipment (for example, the mobile communication device), such that the loudspeaker
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interface in the prior art. SUMMARY The technical problem to be solved by the present disclosure
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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

15 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 technical
problem which needsto be solved currently.

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

20 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

communicate with the USB master equipment normally. However, the existing electronic

equipments provided with the USB interface are generally USB slave equipments, which cannot

25 communicate with the mobile communication device using the adapter cable for connecting the

loudspeaker interface and the USB interface in the prior art.

SUMMARY
The technical problem to be solved by the present disclosure is to overcome the defects of the
30 prior art, and to provide an audio signal receiving device which can receive an audio signal output

from a loudspeaker interface equipment and a system for transmitting an audio signal which can



transmit the audio signal between the loudspeaker interface equipment and a USB slave equipment
(the audio signal receiving device). To solve the above problem, the present disclosure provides a
system for transmitting an audio signal. The system is configured to receive an audio signal output

from an audio signal 5sending device, and the system comprises an audio signal adapter device and
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an adapter end interface. The audio interface is connected with the audio signal sending device and
has a gfthmalgia siatehieesivirtheesifglo pin. 10The adapter end interface is connected with the audio

signal receiving device and has a first audio signal pin and a first reference signal pin. _The at least
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the adapter end interface. 15The audio signal receiving device comprises a receiving end interface, a
USB phyigindasieieensrsl theoe & campiis digaadie Ggum goaaptRildleyiee @skidmaueiftl sasaface

has a S?é:géi]\%r?u (ig/iscié;nal pin and a second reference signal pin. The USB physical layer control
module comprlges a comparator, a negative terminal and a positive terminal of the comparator are

connected WithetAgiReSQNREl RUENPPIGRALE thAPH BepearNnd AN lREatr-piafabieinea ihterReeiving end
interface respectively.  The audio signal receiving module is connected with an output pin of the
comparator, HifiatEifiduirstees tecereseshualie thepedierpishsensnt dav caandl SimaldrRuaseRbutput
pin of the ator. . The signal sending module is connected with the second reference signal
pin of thaen(?%gig\%ggé%%%%ﬁ@ﬁace, and is configured to send a signal to the audio signal sending

denice by chpmgbaiyder end interface is connected with the audio signal receiving device and has a first
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 ground pin of the audio interface is connected with the first
reference signal pin of the adapter end interface.

15 The audio signal receiving device comprises a receiving end interface, a USB physical layer
control module and an audio signal receiving module.

The receiving end interface has a second audio signal pin and a second reference signal pin.

The USB physical layer control module comprises a comparator, a negative terminal and a
positive terminal of the comparator are connected with the second audio signal pin and the second

20 reference signal pin of the receiving end interface respectively.

The audio signal receiving module is connected with an output pin of the comparator, and
configured to receive a square wave corresponding to the audio signal via the output pin of the
comparator.

The signal sending module is connected with the second reference signal pin of the receiving

25 end interface, and is configured to send a signal to the audio signal sending device by changing a
voltage of the second reference signal pin.

Each of the adapter end interface and the receiving end interface is a USB interface, the first
audio signal pin is one of a D+ pin and a D- pin of the adapter end interface, and the first reference
signal pin is the other one of the D+ pin and the D- pin of the adapter end interface, the second

30 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.



voltage of the second reference signal pin.  Each of the adapter end interface and the receiving end
interface is a USB interface, the first audio signal pin is one of a D+ pin and a D- pin of the adapter end
interface, and the first reference signal pin is the other one of the D+ pin and the D- pin of the adapter
end interface, the second 30audio signal pin is one of a D+ pin and a D- pin of the receiving end
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inteyfaceorhperatafio interface is connected with the audio signal sending device and has a ground pin

and at least one audio pin. 20The adapter end interface is connected with the audio signal receiving
device and Hd¥4asalying 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 reference signal pin is the other one of the D+ pin
and the D- pin of the receiving end interface.

The present disclosure further provides another system for transmitting an audio signal. The

15 system is configured to receive an audio signal output from an audio signal sending device, and
the system comprises an audio signal adapter device and an audio signal receiving device.

The audio signal adapter device comprises an audio interface and an adapter end interface.

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

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

25 The audio signal receiving device comprises a receiving end interface and a USB physical
layer control module.

The receiving end interface has a second audio signal pin and a second reference signal pin.

The USB physical layer control module comprises a comparator and an audio signal
receiving module.

30 A positive terminal and a negative terminal of the comparator are connected with the second

audio signal pin and the second reference signal pin respectively.



audio signal pin and a first 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, the ground pin of the audio
interface is connected with the first reference signal pin of the adapter end interface. 25The audio
signal receiving device comprises a receiving end interface and a USB physical layer control module.

The receivingipng jicEaeal h@é&/ﬁﬁfﬁ%ﬁé@i@ Sdanatetn wid arseGanl pRicseRRE SbanslRibr, Ehe USB
physical layer control module comprises a comparator and an audio signal receiving module. 30A
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signal pin and the second reference signal pin respectively.  The audio signal receiving module is
connected Wil ol output pin of the comparator, and configured to receive a square wave
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signal receiving device comprising a 10receiving end interface. The audio signal receiving device
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control module.

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

The USB physical layer control module comprises a comparator and an audio signal
receiving module, and a positive terminal and a negative terminal of the comparator are connected

15 with the audio signal pin and the reference signal pin of the receiving end interface respectively.

The audio signal receiving module is connected with an output pin of the comparator, and
configured to receive a square wave corresponding to an audio signal via the output pin of the
comparator.

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

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

In conclusion, the present disclosure realizes a signal transmitting between the loudspeaker
interface equipment and the electronic equipment (the audio signal receiving device) provided
with the USB interface with a low cost. In the system for transmitting the audio signal according to

25  the present disclosure, the electronic equipment (the audio signal receiving device) 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.

30 BRIEFDESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram of an audio signal adapter device according to a first



The audio signal receiving module is connected with an output pin of the comparator, and configured
to receive a square wave corresponding to an audio signal via the output pin of the comparator.

The receiving end interface is a USB interface, the audio signal pin is one of a D+ pin and a 20 D- pin
of the receiving end interface, and the reference signal pin is the other one of the D+ pin and the D-
pin of therigs@iviad enghérsdasediscibbg@nclusion, the present disclosure realizes a signal transmitting
between the loudspeaker interface equipment and the electronic equipment (the audio signal receiving
device) providgd vith ahechesBtiateifgranvish anowdess gnahecsoivien fsvieanapantehactiie drlibrsignal
accordiréﬂ]é%[ 5 the Pgﬁsent di CfIP?S re, the electronic equipment (the audio signal receiving device)
can rec&Ve e SUdro SISH&% 12 §f_5>emterface, without the need of being provided with a separate
loudspeakerpjedace athgiserRauc iBRg &SP IRiRe teRiHa caltipiaenbane eessriag A Siseahdhe
electronic equipment. 30 BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a schematic diagram of
an audieshgsimenaptépelpigsrnbdissleRdteio a first embodiment of the present disclosure;  Fig. 2 is a

schematic diagram.of an audio signal receiving device according to.the first embodiment of the present
disclosure; 5 ErgS AR ST oy S Sl g RIS g @ BElone

Sembodimesdi aidieoPtRS préeircipsisaire. Fig. 4 is a schematic diagram of an audio signal receiving
device according to a third embodiment of the present disclosure. DETAILED DESCRIPTION 10In the

following, the present disclosure will be described in detail with reference to drawings and

embodi E} i9,signal.adapter device in the present disclosure may be an audio cable, an
audio a?a%?gr] Iéa e%%ﬁ%%% @c’%pter. 15FIRST EMBODIMENT

10 In the following, the present disclosure will be described in detail with reference to drawings
and embodiments,
The audio signal adapter device in the present disclosure may be an audio cable, an audio

adapter cable or an audio adapter.

15 FIRST EMBODIMENT

Fig. 1 is a schematic diagram of an audio signal adapter device according to a first
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 in Fig. 1 or a receiver
interface of atelephone) and an adapter end interface (such as the USB plug shown in Fig. 1).

20 The headphone plug is configured to be connected with a headphone jack of an audio signal
sending device (for example, a mobile phone) and to receive an audio signal output from the audio
signal sending device.

The headphone plug has an audio pin (such as the AUDIO pin shown in Fig. 1) and a ground
pin.

25 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.

The USB plug has a power pin (VBUS pin), a D+ pin, a D- pin and a ground pin.

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.

30 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 of the USB plug as a reference signal pin so asto



Fig. 1 is a schematic diagram of an audio signal adapter device according to a first 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 in Fig. 1 or a receiver interface of a telephone) and an
adapter end interface (such as the USB plug shown in Fig. 1). 20 The headphone plug is configured to

be connggiad ik RIEIGRAIIDeHEBK®S By FR SigRg|ReAling device (for example, a mobile phone)
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receiving deﬁi@?)f?ybe%%grw&ﬂtﬁ?a&%ﬂp&gé}?laﬁgﬂpt%ﬂﬁvi%%eiving device according to a first

embodiment of the present disclosure. As shown in Fig. 2, the audio signal receiving device

comprises a receiving end interface (such as the USB socket shown in Fig. 2), a USB physical
15 layer control module (USB PHY') and an audio signal receiving module.
The USB socket is configured to be connected with the USB plug of the audio signal adapter
device and to receive the audio signal output from the audio signal adapter device.
The USB socket has a power pin (VBUS pin), a D+ pin, a D- pin and aground pin.
The USB physical layer control module is connected with the D+ pin and the D- pin of the
20 USB socket and realizes the control function of the USB protocol physical layer.
The USB physical layer control module comprises a comparator and a physical layer
communication module.
A positive terminal and a negative terminal of the comparator are connected with the D+ pin
and the D- pin of the USB socket respectively to use the D+ pin of the USB socket as a data signal
25 pin and use the D- pin of the USB socket as a reference signal pin for receiving a data signal
transmitted by the D+ pin and 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 data signal.
The physical layer communication module is connected with the output pin of the comparator
30 and configured to redlize the communication function of the USB protocol physical layer. The

detailed structure of the physical layer communication module belongs to the prior art and will be



Fig. 2 is a schematic diagram of an audio signal receiving device according to a first embodiment of
the present disclosure. As shown in Fig. 2, the audio signal receiving device comprises a receiving end
interface (such as the USB socket shown in Fig. 2), a USB physical 15 layer control module (USB
PHY) and an audio signal receiving module. = The USB socket is configured to be connected with the
USB plygidaeaefio signal adapter device and to receive the audio signal output from the audio
signal adapter device. The USB socket has a power pin (VBUS pin), a D+ pin, a D- pin and a ground
pin. TH@Q)@B@}%&&AW@@@@WBgm@@mmj@m%ﬂ@hwﬁéutmtntﬂmﬁmwpﬂi thelaprprgsan enthe
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different requirements, the audio signal receiving module may also decode the binary data to obtain
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original in
original information, for example, generating the dynamic password according to the original

information (e.g., the challenge code) or generating the electronic signature according to the

15 original information (e.g., the trade information).
The system for transmitting the audio signal according to a first embodiment of the present
disclosure comprises the above audio signal adapter device and the above audio signal receiving

device.

20 SECOND EMBODIMENT

Fig. 3 is a schematic diagram of an audio signal adapter device according to a second
embodiment of the present disclosure. As shown in Fig. 3, the differences between the audio signal
adapter devices in the second embodiment and that in the first embodiment are as follows.

In the second embodiment, the audio signal adapter device uses the D- pin of the USB plug as

25 the audio signal pin connected with the audio pin of the headphone plug, and uses the D+ pin of
the USB pug as the reference signal pin connected with the ground pin of the headphone plug, so
as to output the audio signal to the audio signal receiving device.

The audio signal receiving device in the second embodiment is the same as that in the first
embodiment.

30 The system for transmitting the audio signal according to a second embodiment of the present

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



Furthermore, according to different requirements, the audio signal receiving device may also 10 be
provided with an information processing module such as a dynamic password generating module and
an electronic signature module. The information processing module is configured to receive the
original information output from the audio signal receiving module and to process the original
informagapctor example, generating the dynamic password according to the original information (e.g.,
the challenge code) or generating the electronic signature according to the 15original information (e.g.,
the trade information).  The system for transmitting the audio signal according to a first embodiment

of the presemhe above audio signal adapter device and the above audio signal
receiving deviee: DIMENT  Fig. 3 is a schematic diagram of an audio signal
adapter devicreag6aisliagia agqsendianteoinenttdhentiesendliss | asalRnRsNeanim g fisthe

differences between the audio signal adapter devices in the second embodiment and that in the first
embodifebedireest follows. In the second embodiment, the audio signal adapter device uses the D-

pin of the USB plug as 25 the audio signal pin connected wijth the audig pin of the headphone, plug,
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signal receiving device in the second embodiment is the same as that in the first embodiment. 30The
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to a third embodiment of the present disclosure. As shown in Fig. 4, the differences between the audio
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(i.e, the binary data) corresponding to the audio signal viathe output pin of the comparator.

According to different requirements, the audio signal receiving module may also decode the

binary data to obtain the original information (for example, the challenge code for generating the
15 dynamic password or trade information for generating the electronic signature) corresponding to
the binary data and to output the original information.

Furthermore, according to different requirements, the audio signal receiving device may also
be provided with an information processing module such as a dynamic password generating
module and an electronic signature module. The information processing module is configured to

20 receive the original information output from the audio signal receiving module and to process the
original information, for example, generating the dynamic password according to the original
information (e.g., the challenge code) or generating the electronic signature according to the
original information (e.g., the trade information).

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

25  disclosure comprises the above audio signal adapter device and the above audio signal receiving
device.

Furthermore, the audio signal adapter device in the second embodiment may be used in
combination with the audio signal receiving device in the third embodiment to form the system for
transmitting an audio signal.

30 Of course, 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



In the third embodiment, the audio signal receiving module is disposed in the USB physical 10 layer
control module, the audio signal receiving module is connected with the output pin of the comparator
of the USB physical layer control module, and configured to receive the square wave (i.e., the binary
data) corresponding to the audio signal via the output pin of the comparator.  According to different

requirerge i i fass halgmplreaaivingi Mesd e cHanas pide sodgninehainanpiata opbipin)karPEginal
information (for example, the challenge code for generating the 15 dynamic password or trade
informagepuUnst RiBiarafpignersigestiinic signature) corresponding to the binary data and to output the

original informagion.  Furthermore, according to different requirements, the audip signal receivijn
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generatighareehdengihateelectronic signature module. The information processing module is
configured to 20 receive the original information output from the audio signal receiving module and to

proeess the bhgmuslimfaieragen! tbe axeliepieng cslepiandanecdyan /96 pase woldraliooptiplyas sweh
original informatjon (e.q,, the challenge code) qr generating the electronjc signature accordin he
oricina) Aot A ol A A S Be l  e A C  sRER AT

accordipghto a third embodiment of the present 25 disclosure comprises the above audio signal
adapter device and the above audio signal receiving device.  Furthermore, the audio signal adapter

device in thel SecbRiPSaIpBLITRTEi RscSerice 9k thmRrEeraRl shsrbeserMH BlgURS HigrranieaeaiahindBdice

in the thi ' tto f em for transmifii i0.Si 300f se rding to
ine basi AU S (BLe Hestie (ST SRR IR AY, SR8 e ee i e D
denice istheeabave megdinaiyIdiay ReiesGes haviduiternt/eas fis, aud edsidoatrshauingl an
audio pin (a left-channel pin, a right-channel pin, a mono pin) and a ground pin (a reference signal
pin). mﬂféﬁﬁws@w%m@m%yrﬁﬁéé@m@@gamlggﬁgwwm@méowé Hdpeadaxednadyles gudio

sional sgQlgGYIER. A6 AR NISHRRE SIdle FHGIRSIGS SURRIEL S ANGORINES Ay

plurality of plugs, such as an audio signal plug comprising an a ighal input pin plug

comprisifidapeMi&y @itloes ridiecwidionsigniaé 18SBiingdteVicheqitipedaraapat chsatasuittionlimexrsithe
comparator in the USB physical layer control module, thus reducing the cost. Since the USB protocol
signal athg theB physical layer control module will not start the subsequent communication function after
15 receiving the square wave corresponding to the audio signal. The above problem will not influence
the functions of the system for transmitting the audio signal according to the present disclosure,
the corresponding processing methods of which also belong to the prior art and will be omitted
herein.
Those skilled in the art shall understand that all or parts of the steps in the above
20 exemplifying method of the present disclosure may be achieved by commanding the related
hardware with programs. The programs may be stored in a computer readable storage medium,
and the programs comprise one or a combination of the steps in the method embodiments of the
present disclosure when run on a compuiter.
In addition, each function cell of the embodiments of the present disclosure may be integrated
25 in a processing module, or these cells may be separate physical layer existence, or two or more
cells are integrated in a processing module. The integrated module may be realized in a form of
hardware or in a form of software 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 integrated
module may be stored in a computer readable storage medium.
30 The storage medium mentioned above may be read-only memories, magnetic disks or CD,
etc.



10 square wave corresponding to the audio signal have different features, it is easy for those skilled in
the art to distinguish them by adding corresponding distinguishing logic to the above modules or by the
fault-tolerant mechanism in the above modules. For example, since the data format of the square
wave does not conform to the USB protocol, the physical layer communication module in the USB

physical layex|astish SRORHIEON ERPCRIRFEHIS reRSRMeoNAT Y Bicatipad U lion e bpbrasaeiying

the square wave corresponding to the audio signal. The above problem will not influence the functions
of the syytéhegeskidledninihg @%th@dﬁb%@ﬂaﬁe@ﬁb@dlﬁ@f@tﬁ@pﬁééﬁﬂmwmm linditcheaxpsaiting
processm methods of which a ﬁx\ 0 baelo P t and W |Ite Tho e skij ed in
the art <AR uﬁ’c'}eF"} ﬁB%”r%%Sa g?rparye%f (‘é l#‘rﬂe acﬁmv emr?‘?y rT(Hetho oV tHe

present lsatany RomAHIR, wmmm@%wq%wlmm\mwwe with programs. The
programs may be stored in a computer readable storage medium, and the programs comprise one or
a cbmbination of the steps in the method embodiments of the present disclosure when run on a
computer. In addition, each function cell of the embodiments of the present disclosure may be
integrated 25 in a processing module, or these cells may be separate physical layer existence, or two
or more cells are integrated in a processing module. The integrated module may be realized in a form
of hardware or in a form of software 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 integrated module
may be stored in a computer readable storage medium. 30The storage medium mentioned above may
be read-only memories, magnetic disks or CD, 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.
WHAT IS CLAIMED IS: 1. A system for transmitting an audio signal, configured to receive an
audio signal output from an audio signal sending device and comprising an audio signal adapter
device and an audio 5signal receiving device, wherein the audio signal adapter device comprises an
audio interface and an adapter end interface;  the audio interface is connected with the audio signal
sending device and has a ground pin and at least one audio pin; the adapter end interface is
connected with the audio signal receiving device and has a first 10audio signal pin and a first
reference signal pin;

10



the at least one audio pin of the audio interface is connected with the first audio signal pin of the
adapter end interface, the ground pin of the audio interface is connected with the first reference signal
pin of the adapter end interface; the audio signal receiving device comprises a receiving end
interface, a USB physical layer 15control module and an audio signal receiving module; the receiving
end intefja¢RNas e saene@ydio signal pin and a second reference signal pin;  the USB physical
layer control module comprises a comparator, a positive terminal and a negative terminal of the
comparator are connected with the second audio signal pin and the second reference signal pin

respectively; 2Qthe audiq signal receiving module.is connected wijth an output pin of the comparator,
i confiour b TSN A0k LA, LA g o e LRRAE o A R B e
compargigi andudiccaghpistreingariaeeand teipas aneriRedresiyiag gt Htecdee Heenfiauied as

a USB interface, the first audio signal pin is one of a D+ pin and a D- pin of the adapter end interface,
and25 gignatseeeidnehdeviignahgifiis the other one of the D+ pin and the D- pin of the adapter end

interface, the second audip_signal Rin.is one of.a D+ pin and - pin af the receiving .end.interface,
and the secs e aSRte, B S0 S Y B AL A5 S B g e

interface.  theZafiib AHEARENALEPRREIRDVASY iGR ANMPERAE aBnalfjisigpakrrrrigRogRieAd piand a
30receiving end interface, wherein the audio signal receiving device further comprises a USB physical
layer cortfcitriRaiLRRE BHelifRElving end interface has an audio signal pin and a reference signal pin;

the USB phygealayer soniraLipele samerises i ARRAIRCL AATHING e MR o0 haega

terminal of the'co or are connec he audio signal pin and the reference signal pin of the

reggivingu@itdsipieifpreatsaietivelisratbe agehpsignal receiving module is connected with an output
pin of the comparator, and configured to receive a square wave corresponding to an audio signal via

the output pif@FHREIRAB KIS PIN OtiiberaediviiicEivaantasapedsed W E il rhaedn S airlie'sighal
pin is onfeak A BIp TARR: AR GLlI REY A SRS RIS RedelRmpheione Bl ddbe
signal pin of the adapter end interface;
the audio signal receiving device comprises a receiving end interface, a USB physical layer
15  control module and an audio signal receiving module;
the receiving end interface has a second audio signal pin and a second reference signal pin;
the USB physical layer control module comprises a comparator, a positive terminal and a
negative terminal of the comparator are connected with the second audio signal pin and the second
reference signal pin respectively;

20 the audio signal receiving module is connected with an output pin of the comparator, and
configured to receive a square wave corresponding to the audio signal via the output pin of the
comparator; and

each of the adapter end interface and the receiving end interface is configured as a USB
interface, the first audio signal pin is one of aD+ pin and a D- pin of the adapter end interface, and

25 the firgt reference signal pin is the other one of the D+ pin and the D- pin of the adapter end
interface, the second audio signal pin is one of aD+ 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.

2. An audio signal receiving device, comprising an audio signal receiving module and a

30 recelving end interface, wherein the audio signal receiving device further comprises a USB

physical layer control module,
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10and the D- pin of the receiving end interface. 3. A system for transmitting an audio signal,
configured to receive an audio signal output from an audio signal sending device and comprising an
audio signal adapter device and an audio signal receiving device, wherein the audio signal adapter
device comprises an audio interface and an adapter end interface; 15the audio interface is connected

with the audipesieaalarRNeadrigriee ARRIBE JEURE RN ARG AIGRRESSRIGMPIN;  the adapter

end interface is connected with the audio signal receiving device and has a first audio signal pin and a
first referendé&id®R piiysical tiayeit teasobmeoduldi CRMPIBERcRAITPAAtITascRSEbIentastaimaliandhe first

audio signal pbin of 20the adapter end interface, the ground. pin of the audio interface, is connected with
the first TERIVS el & fie somparaler e coetet Witk the A srand! pin anw thel rererence

comprisggrrlreofifek easkiviiayase infdfack eBobktywépg! layer control module; the receiving end
interface has a second audio signal pin and a second reference signal pin; 25the USB physical layer

corftrol modiine @ueipriieRch ESAYAEITPEWE i CanReisd veltheaiiOHgUN BHILRE; theaCpB¥lanAtOte réthal

and a negafiye Lerminalelhe comparalor ae copnerled il e secand sudipsignal pinand ihe
second Farerence S|gneaﬂe'p|n reg%ecﬁveﬂlv; 1530410 ignal receivin Roddie & CaRHeSe Wit an
output piprapdrecromparator, and 30configured to receive a square wave corresponding to the audio

signal via the output pin of the _ _ o o _
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 reference signal pin is the other one of the D+ pin
10 and the D- pin of the receiving end interface.

3. A system for transmitting an audio signal, configured to receive an audio signal output
from an audio signal sending device and comprising an audio signal adapter device and an audio
signal receiving device, wherein

the audio signal adapter device comprises an audio interface and an adapter end interface;

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

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

20 the adapter end interface, the ground pin of the audio interface is connected with the first reference
signal pin of the adapter end interface;

the audio signal receiving device comprises a receiving end interface and a USB physical
layer control module;

the receiving end interface has a second audio signal pin and a second reference signal pin;

25 the USB physical layer control module comprises a comparator and an audio signal receiving
module;

a positive terminal and a negative terminal of the comparator are connected with the second
audio signal pin and the second reference signal pin respectively;

the audio signal receiving module is connected with an output pin of the comparator, and

30 configured to receive a square wave corresponding to the audio signal via the output pin of the

comparator; and
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comparator; and  each of the adapter end interface and the receiving end interface is a USB

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

Sreference SigRRALPihéSAHRPreNGidantAbtaaRtRITaRAIRG Bhiddinatibe iaeidpa Reddpdetectrst  4-

An audio signal receiving device, comprising a receiving end interface, wherein the audio signal

receivingdiv/agnal e scena i 63 -a s Byide Nl af he-anapteraod interfaeer @odithediesi daiaeneg e

has an audiq signal pin and a refefence signal pin:; the U hysical layer.control module
comprist O e o o S o e o LA L Rl R Epnee
terminabgfiiheigran paa bAceE@NDeCHRS! AhaTe idlier slenpddaining e redeepacerkiahal Ribad the
receiving end interface respectively;  the audio signal receiving module is connected with an output
pinDf tHeferpnpReHon Bifd THIefRheE Qe Pb e\ tapia aadd hedyento OEHIRERY 10 arddnwdasgnal via

the output pi£| %f the comparator; 15thec[eceivin end interface.is confi ur?dfas a UsSB jnt%rface.the
oo AN aldio ﬁg%ngrecielvm ce.cgrpaglsn arecaiving end interface, \v erein.the audio.
audio signal pin‘'is one o + pin and a D-"pin of thé receiving end interface, and the Teference signal

pin is thepiaeenei A teibe faithaneoingr IS UBIhyseeivigesshirde el e,
the receiving end interface has an audio signal pin and areference signal pin;
the USB physical layer control module comprises a comparator and an audio signal receiving
10 module, apostive terminal and a negative terminal of the comparator are connected with the audio
signal pin and the reference signal pin of the receiving end interface respectively;
the audio signal receiving module is connected with an output pin of the comparator, and
configured to receive a square wave corresponding to an audio signal via the output pin of the
comparator;
15 the receiving end interface is configured as a USB interface, the audio signal pin is one of a
D+ pin and a D- pin of the receiving end interface, and the reference signal pin is the other one of

the D+ pin and the D- pin of the receiving end interface.

13



