AUDIO SIGNAL RECEIVER, ADAPTER 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, and an audio signal adapter device and a system for
transmitting an audio signal. BACKGROUND 10With the development of an audio signal
coding/decoding t&¢HRIToGHG indkeREAEr o EdRe Aotk E R R He Atd MBsHHtingdalAkia an audio
interface_are_ produqed. I_:or examplg, th?ﬁA%gﬁqgs?@w%p y be cor_mected with a mobile
communication device via a low-resistance voice Coll type of loudspeaker interface (such as a
headphone interface) of the mobile communication device (such as a mobile phone) for receiving an
audio signal output from the 15 mobile communication device.  As an output power of the
low-resistahte Yoice coil type of loudspeaker interface is usually very low, except the electronic

equipgient (SUehegst RdieAtIRRHFAT HIHERIRVYPRMSL CPNSEETBHRtethE GlefHIaNE@ ERMBAIARSHVINg the
audio signal via the low-resistance voice coil type of loudspeaker interface generally needs to use an

external pE¥AsSIOATELSH A A UREL eaEVEREEAMIGE 28 GrhiRI/OoTIRINR) AAenten fRvieased a Bstenfithe

electronic,agud i%,ﬁtaﬂ%g‘% ges a volume of the electronic equipment.  For solving the above
problems, the inventors propoSe an audio signal adapter device (such as an audio cable) having a
power supplying function, such that the audio signal adapter device can supply power to an audio
signal rechle%gﬁv&? the same time when sending an audio signal to 25the audio signal receiving
device. Ig” 1 1s a schematic diagram of an audio cable having a power supplying function. As
showvto in Fig. Withetiaeidieveplaeporopripe alidi dosidapie abeintitetieas ag adrasi phpnedrieiGias slopavn in
Fig. 1), a boosting unit (a boosting transformer as shown in Fig. 1), a rectifying unit (a rectjfier as
shown in BEFHONS ARURMGTRt BRI DB BN %ﬁ@'ﬂé&lfﬁ%ﬁ’ﬁﬁé‘f&@@# %%ﬁi'é‘ﬂfr@é%%% nected
with a heaglphong iafphéhenaydie sipnaliegding dexite davpilardisnmahie RheNel-Aaskigeeceive

the audio signal output from the audio signal sending device.
voice coil type of loudspeaker interface (such as a headphone interface) of the mobile

communication device (such as a mobile phone) for receiving an audio signal output from the
15  mobile communication device.

As an output power of the low-resistance voice coil type of loudspeaker interface is usualy
very low, except the electronic equipment (such as a headphone) with low power consumption, the
electronic equipment receiving the audio signal via the low-resistance voice coil type of
loudspeaker interface generally needs to use an external power source or an internal battery for

20 normal working, which increases a cost of the electronic equipment and enlarges a volume of the
electronic equipment.

For solving the above problems, the inventors propose an audio signal adapter device (such as
an audio cable) having a power supplying function, such that the audio signal adapter device can
supply power to an audio signal receiving device at the same time when sending an audio signal to

25 theaudio signal receiving device.

Fig. 1 is aschematic diagram of an audio cable having a power supplying function. As shown
inFig. 1, the audio cable comprises: a loudspesker interface (a headphone plug as shown in Fig. 1),
a boosting unit (a boosting transformer as shown in Fig. 1), arectifying unit (a rectifier as shown
inFig. 1), afiltering unit, and a USB plug.

30 The headphone plug is configured to be connected with a headphone jack of the audio signal

sending device (such as the mobile phone), and to receive the audio signal output from the audio



The headphone plug comprises a left-channel pin, a right-channel pin, a ground pin, and a MIC pin.
The left-channel pin and the right-channel pin of the headphone plug are connected with one 5 pin of a
primary coil of the boosting transformer, and the ground pin of the headphone plug is connected with
the other pin of the primary coil of the boosting transformer.  Furthermore, the ground pin of the
headphonsigpiigasdiogtbevicennected with a D- pin of the USB plug. The boosting transformer

comprises the_primary coil and a secondary coil, and is configured 10to raise an input volta
(commonty anilit TR b SIS & e B D g S e 2
or equal tod¥ pat an output end (the secondary coil).  As described above, the primary coil of the

boosting transformer has two pins, one pin is connected with the left-channel pin and the right-channel

pin of the head SROFE PHY R BHLER/ENG. "t theNBthBiNth e SAARARR RO M oP e
headphongplida bRTRR/ QP 4R BEMEQRFENGIHAN SRl ETFEMBNIrPUIRKE PBBISRAOPRGAR, the

two output pins are connected with two input pins of an input end of the rectifier respectively, and the

tap is cqnﬁ@@i@é%@mth@%@mﬂﬁﬁiﬁiﬁ Eﬂfiﬁ@ masBeiLigf, the'bﬁ@ﬁ@@ﬂf@ﬁf@@ﬁﬁ-ﬁgqrgd to rectify an
alternating Curﬁﬁﬂh@%@ﬁlﬁgmﬁﬂdrﬁdW%@ﬁ&ﬁﬁqﬁéﬁ@&b@%ﬂsﬁ%U&ﬁh&:{&ﬁtrvi'ﬁdal?)V i¥'Brafeouthut

end thereof. 20The recti s two Input pins ot the in one output pin of the output end;
accordinglySehplugctifier comprises two diodes, positive poles of the two diodes are connected with the
two input pins_gof the rectifier respectively, and negative poles of the two diodes are connected yith the
output pin of (LFESATAPD T s S T MR IR G A ST oA B Pl S gurec
to converti@ teieel a2binputt ioaleh@onmudriy éiioud soathrdlirpot end ¢l @viehagneoi) eoiubtasusmooth
direct current level via the output end.  The input end of the filterkr%g unit is connected with the output

end of the'REIRAFOLRRTIRo g6 LAR STt PL AR AR RYEE SHNEVYEOS pin (a power pin)
of the USB plygs yiasuBish BaRRVER iBrivaRlied Itoieansiai sipnahsrrauinasiavissi ROnnRCiRd with the
USB plug. 30The input end and the output end of the filtering unit are connected, and the filtering unit
comprisesenpegeditdrrahedet-ehrned! witl@ndst e Fialicebanngtpth &fitir beadpiionemie freseetiteel g
and the other pin is connected with the ground pin of the headphone plug.
15 The output coil of the boosting transformer has two output pins and one tap, the two output
pins are connected with two input pins of an input end of the rectifier respectively, and the tap is
connected with the ground pin of the USB plug.

The rectifier is configured to rectify an alternating current level input from the input end
thereof, and to output the rectified level via an output end thereof.

20 The rectifier has two input pins of the input end, and one output pin of the output end;
accordingly, the rectifier comprises two diodes, positive poles of the two diodes are connected
with the two input pins of the rectifier respectively, and negative poles of the two diodes are
connected with the output pin of the rectifier.

The filtering unit has an input end and an output end, and is configured to convert a level

25 input from the input end to a smooth direct current level, and to output the smooth direct current
level viathe output end.

The input end of the filtering unit is connected with the output end of the rectifier, and the
output end of the filtering unit is connected with a VBUS pin (a power pin) of the USB plug, via
which a power is supplied to the audio signal receiving device connected with the USB plug.

30 The input end and the output end of the filtering unit are connected, and the filtering unit

comprises a capacitor C1, one end of which is connected with the input/output end of the filtering



unit, and the other end of which is connected with the ground pin of the USB plug.  Furthermore, the
left-channel pin and the right-channel pin of the headphone plug are further connected with a D+ pin of
the USB plug. When the audio cable shown in Fig. 1 is connected with the electronic equipment, the 5
headphone plug of the audio cable is plugged into the headphone jack of the audio signal sending
device (sudhitzaantibenatiisilenphaing cirid chenessB witivtiad gneuindigio chibieUSBIplyged into the USB slot
of the electronj uipment. h that, the audig signal receiving devyjce gains power via VBUS pin
of the USB so BRI et i e S o O g B T AR R R e
reference cigneginvigos-tpirectike Wss algjo signal output from the headphone jack 100f the audio
signal sendingf?evice. Furthermore, the structure of the audio cable shown in Fig. 1 may have a

variety of variatioRs fergHeiRscale B hiopl g eSS Eh LR LR G RIS RISHLI 1%, and
usingghe ﬁéﬁdﬁiﬁbﬁéé Seienee SIpR B_,i I @i_ﬁ@i‘tﬂ@‘l’-@@pﬁ&'ﬁé%ﬁ mm&%&aﬁeﬁﬁ%
left-channel pin) of the headphone plug with the primary coil of the boosting transformer, and
connectinfatieedveh agiie mieb(isLitrae) tRackigaitHaRiE pirheauditeable isinlbeged intster stpbed
above, th i in Fi [ f i lﬂﬁ%g

interface gn%?ﬁ%@éﬁr%ﬁ%ﬁ F{ar:‘r{w%qt%ea |zeﬁgﬁlbﬁg?ﬁﬁg&pgo%&%o%%ﬂgﬁbd%ﬁ% recei\% rr?g)ﬁg%evice
via the VBUBJSipiant theclifsBsadkpifsof, tinecD@Bl éntedatie Brtdo(thas as@igiigpnal dHoandwseswigen the
audio cable shown in Fig. 1 is.used, as the ground pip of the USB interface is occupied and the D+ pin
and the DO PIRTS GLB8 S SOhl st e Al neaL e ooy e s g

receiMing getrieaudispiivebndigaednang the audio signal, the MIC pin of the headphone plug cannot
be connected with the audio signal receiving device, 25which makes the audio signal receiving device

unable to send™ & G o BFSRUHEER Haf AhaiFRyIgSORUN BUnianiaRyY have iR AhEIFSISIem to

be solved Ry s rresent disclosure is to overcome the defects of the 30prior art, and to provide an
audio signal receiving device which can send a signal (MIC signal) to an audio signal sending device

without increa$igishg HignkberibofHE S seRichariibesydigl signal pin, and using the D+ pin as the
reference signal pin;

15 (2) connecting only one audio pin (such as the left-channel pin) of the headphone plug with
the primary coil of the boosting transformer, and connecting the other audio pin (such as the
right-channel pin) with the D+ pin only.

As described above, the audio cable shown in Fig. 1 can realize an adapter function between
the headphone interface and the USB interface, and realize supplying power to the audio signal

20  receiving device viathe VBUS pin and the ground pin of the USB interface end (the USB plug).

However, when the audio cable shown in Fig. 1 is used, as the ground pin of the USB
interface is occupied and the D+ pin and the D- pin are used as the audio signal pin and the
reference signal pin of the audio signal receiving device respectively for receiving the audio signal,
the MIC pin of the headphone plug cannot be connected with the audio signal receiving device,

25  which makes the audio signal receiving device unable to send a signal to the audio signal sending

device.

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 send a signal (MIC signal) to

an audio signal sending device without increasing the number of the pins of the audio signal



receiving device. To solve the above problem, a new system for transmitting an audio signal is
proposed. The system is configured to receive an audio signal output from an audio signal sending
device and to send a signal to the audio signal sending device, and the system comprises an audio
signal adapter 5device and an audio signal receiving device.  The audio signal adapter device
comprisesecddiinpeaker interface and a adapter end interface.  The loudspeaker interface is

connected with the audio signal sending device and has an audio pin, a first graund pin and-a MIC pin.
oThe sciantod S eiche 80E el LRS00 RS AR oAb S T bReel AT &

signal pin sgsérati seietfgaedionateue andualisesigid qurpunt-@inan aldie figpiansshic xjgiel ¢oaref ihe
adapter end interface is connected with the audig pin of the loudspeaker interface, and the first

reference SghaRSRRbIAHE 0 SI08A FeRRLeELRY I AP e SYIRRHORRPHIRSE GRaitP siit fdlapter

Ioudsgealgg,jeé%ﬁa(éﬂ.aggm-%wgq;eggymgtag,médspeaker interface is connected with the second
ground pin of the adapter end interface.  The audio signal receiving device comprises an audio

signal receivingdhaddie, Ao natadadidry igf Garapsises atrdedisneghkehd nitéatgcand a adpaie ¥Blving
end interf gr}gccé(_)nnected with the adapter end interface and has a second 20audio signal pin, a
second reference signal pin and a third ground pin.  The audio signal receiving module is connected
with the seconthellidspepkel piteréme thecvpednd wite the aadsigigiabsendi tyedegioe aimghes aninteitace
respectivel}/n a dsi,ts conf(i:gured t rﬁﬁgve the audio signal output from the audio signal sending device.
The signa seﬁdllrng%oggulg'ri]sag nected With the second reference signal pin of the receiving 25end
interfiace, and Theerfgereddorsendaisigimettethwighithio Sigivadigas ding ditigcevive\dy ing a Waltage of
the second reference signal pin.  Furthermore, the signal sending module is further connected with

. . 1l P [
the second di9E, Ry Bifirareier eacAERE BN SPacRLHaUWE HBured to vary a voltage of the
second audio $gNAlRIAWBLBRAPIRIBHHR saMRASE ¥RBtlEcyRtiass Afitharvearing seeranee

signal pln'Ioudspeaker interface, and the first reference signal pin of the adapter end interface is connected
with the first ground pin of the loudspeaker interface.
15 The MIC pin of the loudspeaker interface is connected with the second ground pin of the
adapter end interface.

The audio signal receiving device comprises an audio signal receiving module, a signal
sending module and areceiving end interface.

The recelving end interface is connected with the adapter end interface and has a second

20 audio signal pin, a second reference signal pin and athird ground pin.

The audio signal receiving module is connected with the second audio signal pin and the
second reference signal pin of the receiving end interface respectively, and is configured to receive
the audio signal output from the audio signal sending device.

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 varying a
voltage of the second reference signal pin.

Furthermore, the signal sending module is further connected with the second audio signal pin
of the receiving end interface, and configured to vary a voltage of the second audio signal pin with
an amplitude same as a vary of the voltage of the second reference signal pin.

30 Furthermore, the signal sending module is further connected with the third ground pin of the

receiving end interface, and configured to keep a voltage of the third ground pin at a preset fixed



30Furthermore, the signal sending module is further connected with the third ground pin of the
receiving end interface, and configured to keep a voltage of the third ground pin at a preset fixed
voltage value when varying the voltage of the second reference signal pin. The audio signal adapter
device further comprises a power supply module. The power supply module is connected with a
power sowatagivand wherseayimg trevoltbpirobirteccaiiyeerenceisigmdboe, is configured to supply

power to the i0 signal receiving device vig the 5 power source pin andogpJ second ground pin of the
adapter end in Ief'jr éallé%% S'qgﬁ'fr:t gp%gépgl {ﬁeefk/ﬁ p?ﬁnﬁrff%%ﬁ%ge%tff?gmmer ffg'e Is connected with the
second ground rpoltheuppbpieidald drigifiscedAd th aapaeitesurcefpimtaerherecting gradiel pin of the
loudspeaker interface comprises a left-channel pin and/or aocrtilélght-chan_nel pin. 10Furthermare, each of

the adaptdPAIaRIREPRIdEIE RIS FORLANIRY iheHR RRLE bR AR B e/ 52 AR riRe 12 teach of

the first aygigerisnabOpAE the SESRNGHAWRIRiRiBNMRITksPRANRRMREQIN and a D-pin, and each of
the first reference signal pin and the second reference signal pin is the other one of the D+ pin and the

D- pin. 15The prEBemperrsdies HCaihel throhpleRspek e o farpal cepRpter deticdR srneadiePyith an
audio Sigrﬁﬁ%?ﬂ‘?é%ﬂ\ﬁ?@ﬂ&%ﬂ%%@%ﬁ@ ﬁg&?}lorr.eceiving device respectively and configured to
etween t

transmit a signa e audio signal sending device and the audio signal receiving device, and
the audio adapietideviae, cberqndsepia i tloks [medkesaaerfiarbemcbanpiisp te Febinchintelfptea e a

Ioudspeal<rerhitr_1tﬁ{rafn%c? isnconnected with a headphone jack of the audio signal sending 20 device, and
has an autfh p‘fn, 1 ir {ground pin and a MIC pin.  The adapter end interface is connected with a

receiding end FigHaame! tachaidie sigper ke ghcester ey rdceingépas rier faoslio coam@lrainas
reference signal pin and a second ground pin. The audio signal pin of the adapter end interface is

connecte®With tHES¥&o pin of the

Each of the first audio signal pin and the second audio signal pin is one of a D+ pin and a D-
pin, and each of the first reference signal pin and the second reference signal pin is the other one of
the D+ pin and the D- pin.

15 The present disclosure further provides an audio signal adapter device connected with an
audio signal sending device and an audio signal receiving device respectively and configured to
transmit a signal between the audio signal sending device and the audio signal receiving device,
and the audio adapter device comprises aloudspeaker interface and a adapter end interface.

The loudspeaker interface is connected with a headphone jack of the audio signal sending

20  device, and has an audio pin, afirst ground pin and a MIC pin.

The adapter end interface is connected with a receiving end interface of the audio signal
receiving device and comprises an audio signal pin, a reference signal pin and a second ground
pin.

The audio signal pin of the adapter end interface is connected with the audio pin of the

25  loudspesker interface. The first reference signal pin of the adapter end interface is connected with
the first ground pin of the loudspeaker interface, and is configured to the send the audio signal
output from the audio signal sending device to the audio signal receiving device.

The MIC pin of the loudspeaker interface is connected with the second ground pin of the
adapter end interface. The MIC pin and the first ground pin of the loudspesker interface are

30 configured to transmit a signal output from the audio signal receiving device to the audio signal

sending device.



25 loudspeaker interface. The first reference signal pin of the adapter end interface is connected with
the first ground pin of the loudspeaker interface, and is configured to the send the audio signal output
from the audio signal sending device to the audio signal receiving device.  The MIC pin of the
loudspeaker interface is connected with the second ground pin of the adapter end interface. The MIC
pin and the firtugtieanmarpithefatitikol sigasireiakter iteeida berthee GDuwiHg areave tuppiynitaddignal output

from the audio 0 receiving deyiec o dhe.audlo slanal sending device, furhermore, (s, augio
signal adapter E\RCE FLREY COMPIriSES a pOWer supp \? modate - FIRE power supp modoie s

connectedhyitizptpoweliarias, Rindas ddhikgsesdiosgpplynsbpks obrtke adaipteipasddotsriiaseados is
configured to supply power for the audio signal receiving device via the power source pin and the

second graghaeRAVEFEOHIERHLRd the R D MR oudspeaker interface is connected with the
secorgl groung-Rim@hibie, IHRRIEE PiidldNtRERGRIYIRBRF IRBAULE is cCHRHECREMAE tHaesrip i the

loudspeaker interface comprises a left-channel pin and/or a right-channel pin. Furthermore, the
adapter eRiniphéheREBRtERb Bt RIeAta 2 LATAsETr st audio signal pin of the adapter end interface is

one of a D+ piﬁﬁ{?@@t & R ARfbBS fé'f%é%iﬁﬁ‘é&%é[iqH@%&%ﬁﬁgﬁ%ﬁﬂ&%ﬂ%ﬂ&%ﬁﬁ%ﬁ jfiae other

one of the D+ pin and the D- pin. " The present disclosure furthe es an audio signal receiving
device. Thigbiuchansgymih.receiving device comprises an audio signal receiving module and a signal
sending modu'L_e.t he audi§1 Si atl receivi? fdevjce Bg%u—:-r com rises a receiving end interface. 15The
audio signal recuélv%gl%% UETERE n%‘gc'pe \With' 28 ag ig‘gg%ca pin and a reference signal pin of the
receidng end irtieriagseudinckigrePpiicniree toldeee briel anapladio Sigiaalf eLbruUbifiant tiB-auidierzighel
sending device connected therewith. The signal sending module is connected with the reference

signal pin fﬁﬁﬁg‘?@é@ﬁ/ﬁ%@%”i RidheedarLs erd &ﬁﬁ@?ﬁ_é“d% LBA LIS HS %J’tHQ ﬁ”LﬂﬁBeé?grPérl"sending

fiher commoeied e S S g R o oy 8

voltage off856 \WgligeNi§R&PPIAr isethaarPadifh RtoRb Expehd G Mok B0t d SigTel 808w dnerkl eeféience

signal pinaudio signal receiving device further comprises areceiving end interface.

15 The audio signal receiving module is connected with an audio signal pin and a reference
signal pin of the receiving end interface, and is configured to receive an audio signal output from
the audio signal sending device connected therewith.

The signal sending module is connected with the reference signal pin of the receiving end
interface, and is configured to send a signal to the audio signal sending device by varying a voltage

20  of thereference signal pin.

Furthermore, the signal sending module is further connected with the audio signal pin of the
receiving end interface, and is configured to vary a voltage of the audio signal pin with an
amplitude same as a variation of the voltage of the reference signal pin.

Furthermore, the signal sending module is further connected with the ground pin of the

25 receiving end interface, and is configured to keep a voltage of the ground pin at a preset fixed
voltage value when varying the voltage of the reference signal pin.

Furthermore, the receiving end interface isa USB interface.

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

30 In conclusion, when the audio signal sending device using such as the headphone slot as an

interface is connected with the audio signal receiving device using such as the USB socket as the



Furthermore, the signal sending module is further connected with the ground pin of the 25receiving
end interface, and is configured to keep a voltage of the ground pin at a preset fixed voltage value
when varying the voltage of the reference signal pin. Furthermore, the receiving end interface is a USB
interface.  The audio signal pin of the receiving end interface is one of a D+ pin and a D- pin, and the
reference isigrfatpinaohthaudie sighal) aslaptntdefiaese(tbetlaedboeeblener dialaadipragaptan dotiibelprgsient 301n

conclusion, when the audip signal sending device using such e headphone slot as an interface is
connected RS S et s e s AR P B e SO B o e
audio signeteidiagteeveyica (iemugin cablehordheiaustiarrdapiihef iue presketadicalesslippliss one
hand, the audio si%nal adapter device sends the audio signal to the audio signal receiving device via

the D+ pirPQHE 15 PiHi Br39B2L SERINIMSRY Y Bre U BRI RO B SR R Ao Yidhal
receiving euif@a/iadnenYIRLG RADC BRI BEhiBULIRE Rda R asesriel aRphiseendiand,

the audio signal adapter device receives the signal output from the audio signal receiving device via

the D- pincFI S TIe IFPRYIEBEES ViR ede- aha Bt A ahiieigRBI I Tieoatib 3 mBdRding
device viayihegrotyachiin,of 1shadhlivg Sller s Mol SR RET i AT R aRAL Rt Rter

device according to the presentdisclosure can realize two-way adapter tion between t
headphonghaterfarcts, dbeicedo digralUsBphetedfvice deciadihg toitthe petstivieiddnsaestaancalézdize the

power supplying function via the audio signal to ly. power tq the USB, int e device, which
extends tﬁg’%mﬁ%ﬁﬁagﬁh@%%g&p e(t)vr\]/ m?'é?fah%%gélﬁﬁw egfyglg ?HESF Kce e\'/ri]c%rfacel'—d&/tﬁgrmore,
the andio wignalreggRisiptodestes i i e B8 poieifaagplyised tbaetheiattb dhei audieisigrapagdapter
device (the audio cable or the audio adapter) of the present disclosure, can 15 realize functions of
getting poRRYeT R EGiHPEHNELIERS dRyIRS MCBEHRAL A& finaaa ehEfdurapRhons: e g ifviErace,

without thgaegs P& cieagagithedumber of pins, thus reducing the cost. Moreover, the audio signal
receiving device with the USB interface can output a signal by varying levels both of D+ pin and D- pin

with a same afrifstiigidecseningtardo spaliaeah nheiRderR Mt e biii drirsinae ruseslinagthenvtibhtheo
BRIEF D ~h ForT GG WVING S Ei iﬁ1 .?e%i r t ' Qlegggving a
power supp yﬁg‘;u‘lD ?u%'c):fﬁig% o %’%%ﬁ@a élgﬁgr%%t% éliaggaanggloé a sést ?ngfgﬁg%%anﬁ#r%%a%? audio signal
accatfingresl zdifehetimbodimetiing ptaep reseningi fe@sdre s258EIgn@ serslang el seynal tic adilaeyfeum ghewing
an audio gonal (RS MRS WRSING RS 1 RERAGS ABLRTEE' FHNY: thus reducing the cost.
Moreover, the audio signal receiving device with the USB interface can output a signal by varying

levels both of D+ pin and D- pin with a same amplitude simultaneously, without influencing the

audio signal receiving function.

20
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 isaschematic diagram of an audio cable having a power supplying function;
Fig. 2 is a schematic diagram of a system for transmitting an audio signal according to a first
embodiment of the present disclosure;
25 Fig. 2a is a schematic diagram showing an audio signal receiving module configured to

receive adifferential signal;
Fig. 3 is a schematic diagram of a system for transmitting an audio signal according to a
second embodiment of the present disclosure;
Fig. 4 is a schematic diagram of a system for transmitting an audio signal according to a third
30 embodiment of the present disclosure;

Fig. 5 is a schematic diagram of a system for transmitting an audio signal according to an



Fig. 3 is a schematic diagram of a system for transmitting an audio signal according to a second
embodiment of the present disclosure; Fig. 4 is a schematic diagram of a system for transmitting
an audio signal according to a third 30embodiment of the present disclosure; Fig. 5 is a schematic
diagram of a system for transmitting an audio signal according to an embodiment of the present
disclosuresmivaditizinttiof inecrfegast distlusuiadio wiyoatipediacks\if snermlidiDthigrali ditiiy rievieeeiving

device are replaged by. other type of.inteffaces having a power pin, an audig signal pin, a reference
cignal pin A S A SIS BEMAIPED e SEERTRAD O N S B AR osure
is to outpydi, sigmel drsgnapiaydiefsiendd sepei\ing deMiagdiyvpiying a level of a reference signal pin

thereof, in which the audio signal receiving device gains power via a VBUS pin and a ground pin of a
USB interface, uses one of the D+ pin and the D- pin of the USB interface as an audio signal pin, and

uses the qtiparas e mefergngerionsignal pin. Meanwhile, in an audio signal adapter device (such as
an audio cable) connected with the above audio signal receiving device, the pin (such as the D- pin) of

the USB interfAbe eiectivesf shegyresst disdneUrefisihedRi Ri @d i e aeio\§ienal EResiifiadin of a

headphong e Ece-At } e W1 rBIBP! 106 RRAGRE AN N RIfACRa0d:
connecte wft‘%?é‘%ro nltr‘jbp?n@t gpgsg%\%&}?a%g enéY,H su%%é{ an a{%dio E%Qéﬁgﬁgéﬁv@ (such
as a mobitevieeganm poigation teviBlialpiccamaet trdundt i thef audBiB datsidacec epps Ditk@ibaalvigirthe MIC
pin and the ground pin of the phone interface. .  In the following, the present disclosure will be
Gescribed LR Wt FAdTe e AL s A GRS s e B BB ML f SR 2 1 o
scheroaticigiageim Pfcarsyistenirfan Hadssigiapaanptu dieviig ialorcgosdiagiio shs djrsdeadbationent of
the present disclosure, As shown in Fig. 2, the system comprises an audio signal receiving device and

an audio PGAINGHP Rafek FRYIBIIERIRs EERGURITTRdBRIPe BINaBBSHRRI BERtE B #Mn audio
signal sengjag dayise via %é’ﬁ@@ﬂé?@ﬁc@%ﬁ%m?i anél tarredsmilansiogrliRdiALdio sighaending
device. 25The audio signal sending device (such as a mobile communication terminal) comprises: an
audio sigriatestasaieng! fadwarphanertiglgad Addéiving ehdrneasinboasiatriisne RaOSBEONNETtRE with
headphon ISes: iQ sjgnal pins ' ight- n), a
MIC pin 2 e B S P R e Rl

15 communication terminal) connected with the audio cable receives the signal via the MIC pin and

the ground pin of the headphone interface.
In the following, the present disclosure will be described in detail with reference to drawings
and embodiments.

FIRST EMBODIMENT

20 Fig. 2 is a schematic diagram of a system for transmitting an audio signal according to the
first embodiment of the present disclosure. As shown in Fig. 2, the system comprises an audio
signal receiving device and an audio signal adapter device. The system is configured to receive an
audio signal sent from an audio signal sending device via a headphone interface, and to transmit a
signal to the audio signal sending device.

25 The audio signal sending device (such as a mobile communication terminal) comprises: an
audio signal sending module, aMIC signal receiving module and a headphone slot.

The headphone slot comprises: audio signal pins (such as a left-channel pin and a
right-channel pin), a MIC pin and a ground pin (a reference signal pin of the audio signal sending
end).

30 The audio signal sending module is connected with the audio signal pins (such as the

left-channel pin and the right-channel pin) and the ground pin of the headphone slot respectively,



30The audio signal sending module is connected with the audio signal pins (such as the left-channel
pin and the right-channel pin) and the ground pin of the headphone slot respectively, and configured to
output the audio signal via the audio signal pin and the reference signal pin of the audio signal sending
end. The detailed structure and functions of the audio signal sending module are known to those
skilled in torel aanfagioteditblbzipotitiedebdic ROl e NCasin slgrat giviragdribel (déeisncersrgrelael mafh the
MIC pin a%%%%igr?uﬁaqgﬁ ICH‘ thedheadphone slot, and configured to receive a MIC signal via the MIC
pin and the groun& Bln, an(ﬁitogigqentify the signal according to a difference between voltages of the

MIC pin and thehg sk sructufd erdefiaitgidissofctisenaiid Sgmalieasivithddl € sighatveceiviogemodule
are known to those skilled in the art, and will he omitted herein. 10The audio signal adapter device

(such as ¥ LeRIB Bes) AmiLeORIHE BFRhe plug, a power supply module and a USB plug.
Alterngtively, tReay it SRR RERING MARIIRE SN HEHEL I AANII 68 @ 5l RRFHHE BRoUSS IBNer whit.

The headphone plug has an audio signal pin (such as a left-channel pin and a right-channel pin), a

MIC pin ahepengerastPlRNcieonfiguadbopResi v M \sigsahia theM Iinia and Hie aieunsl giowand fin. I

this embog; - iQ.sl in.(tf - ' fi '(Fhﬁm i .
headphon@%ﬁ%}?ﬁ%%&éﬂﬂ%ﬁgﬁeﬁr&gﬁ er%l%%gg?%g, g’fﬁﬂq?hl\g%? Iund plﬁéog@gig?aﬁdphone
plug is connectdd oth| dalesDicpire ahthiud S highe vtkesigmale etiety Mg Cnpthilef dieskhesid ph dimeseplug is

connected v.\ﬁth th%%rgrltmd é)\ll\r)”%the UE%? hze(r) lug. The detailed functions and connection

relationshlp's S%f\pveen UaASUE UREOR! po ey supply module are described above, and will be

omitter hereinThe Aligtnsitiviel yadfeeMoits plidreReadptoediyy tomphesennecisbmethlihe ground
pin of the USB plug via the direct current isolating unit; i.e. one end of the direct current isolating unit is

25connechWFitRAY MREUSHPH thi PR &Ush SHIEHRILY b 4 e dip S1oaf| Pearise dRvies T ivti€blating

comprise adirect current isolating unit.

The headphone plug has an audio signal pin (such as a left-channel pin and a right-channel
pin), aMIC pin and aground pin.

15 The USB plug has aVBUS pin, aD+ pin, aD- pin and aground pin.

In this embodiment, the audio signal pin (the left-channel pin and/or the right-channel 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.

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

20 plug.

The detailed functions and connection relationships between various units in the power
supply module are described above, and will be omitted herein.

Alternatively, the MIC pin of the headphone plug may be connected with the ground pin of
the USB plug via the direct current isolating unit; i.e. one end of the direct current isolating unit is

25  connected with the MIC pin of the headphone plug, and the other end of the direct current isolating
unit is connected with the ground pin of the USB plug for isolating the direct current level.

The audio signal receiving device comprises a USB dlot, an audio receiving module and a
signal sending module.

The USB slot hasaVBUS pin, aD+ pin, aD- pin and aground pin.

30 The VBUS pin in the USB dlot is configured to supply power for the audio signal receiving

device.



unit is connected with the ground pin of the USB plug for isolating the direct current level.  The audio
signal receiving device comprises a USB slot, an audio receiving module and a signal sending module.
The USB slot has a VBUS pin, a D+ pin, a D- pin and a ground pin. 30The VBUS pin in the USB slot is
configured to supply power for the audio signal receiving device. In this embodiment, the audio
receiving modUighis eoinoditedtyihh ahe @reqeiki g thtidel Disgionoétted WEBtHD tepertiviig Paminthe D+
pin and the. D- pin.of the USB slot are used as an audio signal pi n'_B rztg{erence signal pin of the
audio sign%l%g%%éOerﬁgs?ggtb\ée&ivaéq(élﬁ&eregeﬁa\'/% ?H%q:'gﬁ (o] %E}Hﬁﬁg 0. aqtsaées%%%grﬁsaﬁga'd@é) ram
showing agigaddinsigoal refeaintagigredipla obtifigardid tigrecedve ardjféacertpdsigaslto r&sishaken in Fig.
2a, the above audio receiving module includes a comparator. A positive electrode and a negative
electrode ?Hd('l‘l’é‘@gﬂlrparator are connected with the D+ pin and the D- pin of the USB slot respectively,

a _grougnd pin ofifexaagaHaN S @WF%@&W@H@/\QF@UM 2B WBRAINEE RHNMEAIPBsRIRILIR S e nected
with a power supply, an output pin of the comparator is configured to output a square wave
correspon@ely et iesatia@iabignal.  The audio signal sending module can output a signal via one

of the D+ pin g%,p- i vhighy e (’ﬁ%ﬁ i ' ' b dg&(ﬁr}' Atethe
audio signal sqeir%lng mcg uled\ils gonﬂﬁe%ﬁtg\geﬁﬁﬂﬁle&§+ p iagné tﬁé%@%%iﬁ léﬁﬂ?l%%%%l t, alngl may
o_utlejt theekignad | d)@ndayﬂthleflaEM?jqfhlﬁdDTlnamta' d_ndré)eqmeml ; f\/t/l'rtla ﬁwﬁhlrajmﬂ'r(tjmd@hD-hpin |
simultaneo . urthermore, the audio signal sending module is further connected with the groun
o of the O S RPN & S AP SRS < SRSl B, PO et
It shoold kg meteshipaties shermacial wraixipguEasipishidentitpatthie atitie cigpalaacercingdaad the
difference between the voltages of the D+ pin and the D- pin of the USB slot, in this embodiment,

when the GG EREHEIE ROSERPRNY B4R A RANAUIN G- levels both of the D+ pin and the D-
pin with the saffg iR S5l SEMIRYRRESIX B RHAIC S K51 FRaIMENsr heNS-2HH A esdViRgpRodule

will not be influenced. When it is not necessary to consider whether the receiving of the audio
receiving Waelile isef i Emdetp(epersianbrNwhen the audio receiving 25 module stops receiving the

oS, AR S SR i B S e e o
pin aihe pirestthekeidB diatgendahesy. output the signal by varying the levels both of D+ pin and D- pin
with the same amplitude simultaneously.
Furthermore, the audio signal sending module is further connected with the ground pin of the
USB dlot to keep a voltage of the ground pin of the USB slot at a preset fixed voltage value.
It should be noted that, as the audio receiving module identifies the audio signal according to
20 the difference between the voltages of the D+ pin and the D- pin of the USB dlot, in this
embodiment, when the signal sending module outputs asignal by varying the levels both of the D+
pin and the D- pin with the same amplitude 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
25 module stops receiving the audio signal), the signal sending module can output a signal normally

aslong as it vary the level of the D- pin (the reference signal pin of the audio signal receiving end)

and keeps the voltage of the ground pin at the preset fixed voltage value.

SECOND EMBODIMENT

30 Fig. 3 is a schematic diagram of a system for transmitting an audio signal according to the

second embodiment of the present disclosure. As shown in Fig. 3, the differences between the

10



SECOND EMBODIMENT 30Fig. 3 is a schematic diagram of a system for transmitting an audio signal
according to the second embodiment of the present disclosure. As shown in Fig. 3, the differences
between the second embodiment and the first embodiment are as follows. In the audio signal
adapter device in the second embodiment, the audio signal pin (the left-channel pin and/or the
right-chansesbpirenasadionkie sag ek i renfzacknesnt b esriedaphione plug) is connected with the D- pin of

the USB interface end (USB pl gédand the | rouncﬂq in ofrt]HeS headpho lug.is con ec;te;iLI ith the
&E‘ue audio™s Hcatlj)r ﬁgﬁ d n Bseco embooal‘ t qgepaua%% gggé]nglg tge

D+ pin of the plug. e aldid signal receiving device in odiment,
the audio recehdngnptlate/ose® tghPehaime minihsf e intaopaditie stod i sigadtineogHbie migjence
signal pin of the audio s_iﬁnal recei_vig% end respectively to receive the audio signal. When it is not

necessary ISV AL MR IRP RN mY T AP AR PPE AR P 1 i SRR ML W diio

10signal seBdiMerB BRI es eannattRul renapnosmadyas 90g as it varies the level of the D+ pin (the
reference signal pin of the audio signal receiving end).  Except for the above differences, the

functions of vaNeResdneiules @ﬁﬂﬁ@cﬁﬁﬁécfﬁﬁ@iVél‘ﬁt@@ﬂéﬁ@pﬁ“b@ﬁv%ﬁﬂ%eﬁwbﬁeﬁme@’ed@ﬁ@di0 |
s e M A S SRR e ST
the presemirigickbsumadidsiginalwiedel \Fig. dndhespiftbnehcés metivectneaidiirdigmbdblitment énddhe first
O RS R i R ST AR S e
transformeigriandetitngtheidalecianpiot i cheaigtze mghialthasnehpis) its/anks aenredtes wiiDthpip+ pin
of the USE(str%l#g'erence signal pin of the audio signal receiving end).

Except for the above differences, the functions of various modules and the connection
relationships between them in the second embodiment are the same as those in the first
embodiment.

15

THIRD EMBODIMENT

Fig. 4 is a schematic diagram of a system for transmitting an audio signal according to the
third embodiment of the present disclosure. As shown in Fig. 4, the differences between the third
embodiment and the first embodiment are as follows.

20 One audio pin (such as the left-channel pin) of the headphone plug of the audio signal adapter
device in Fig. 4 is connected with the primary coil pin of the boosting transformer, and the other
audio pin (such as the right-channel pin) is only connected with the D+ pin of the USB plug.

In conclusion, when the audio signal sending device using such as the headphone slot as an
interface is connected with the audio signal receiving device using such as the USB socket as the

25 interface via the audio signal adapter device (the audio cable or the audio adapter) of the present
disclosure, on one hand, the audio signal adapter device sends the audio signal to the audio signal
receiving device via the D+ pin and the D- pin of the USB interface end thereof and supplies
power to the audio signal receiving device via the VBUS pin and the ground pin of the USB
interface end; on the other hand, the audio signal adapter device receives the signal output from the

30 audio signal receiving device via the D- pin or the D+ pin of the USB interface end, and outputs

the signal to the audio signal sending device via the ground pin of the headphone interface end. In

n



In conclusion, when the audio signal sending device using such as the headphone slot as an interface
is connected with the audio signal receiving device using such as the USB socket as the 25 interface
via the audio signal adapter device (the audio cable or the audio adapter) of the present disclosure, on
one hand, the audio signal adapter device sends the audio signal to the audio signal receiving device
via the D-ofsier amardbete pinliof shgmal SBapice rivece mdadrdrep ftarities ppgskok fistlesute tan aeaizesignal

receiving device via the VBUS pin and the grou dqin of the USB interface end;_on the other hand, the
e o e e Hrer A AN B iua Bl (o a R TR S IR R R R

D- pin or tiviterplistioélth ol SEstinsadf acsi antheamavertppitying Rigctedriadikepplidp&igral thenobmg
device via the ground pin of the headphone interface end. In other words, the audio signal adapter

device act/SRAiARS HRAEHMEIEH: & the Bapetian gl e FEphos JRIFark fsH B A0 HqHESE

headphongintastagsidevice and the USB interface device with a relatively low cost, and realize the
power supplying function to supply power to the USB interface device, which extends the function of

the headphon&UfaTaeeedbgiaddihaianm 19 inmtaMiseavitbel SBReHapmored iraethss vitighal
receiving ice:wi %T lerfage, Iie Slevythi 0 Si tey [ audio
cable or tﬁg&;&g%éﬂié@%@%ﬁ) t Ie péesent (ﬁgégglﬁz g;‘ér\]ﬂ ?é%%gg{%&%?t%ﬁr?s 0 gett?nsg%%t\?vér(,é%zceiving
the audio sigirasdndctensl nfguatsignadwes, treedoingplins afdibesigisB antestadianovatkigoal thiea s toof
increasing the f.pins, thus redycing the, 10 cost. Moreover, the audio signal receiving device
with tho RS e s T, R o FRatg T SO ot B NG B
amplitudecsinitarseoas ihevabiamusitifileasingnthacalddiovgignel USEivitees dosctobutput drshgrnbye, the
above loudspeaker interface &nf:]ag be fixed on the audio signal sending device. 15The above

loudspeakEHYHE SRR fsl pilially BIpINYEE, UBMEsAPUHER LPHESRI YoiBheihg an
audio signg})pkingithe Agtfb MifraPleserpRaRUasR8ihe MIC pin.  Furthermore, the USB plug of the

audio signal adapter device may be replaced by the USB slot (may be collectively referred to as the
USB adapter ihtsifaaeyre\dberdneys | eHdspeai@siniestagr: raaibesigral aectioiaydievigsan sgndieg
replaced p:g USB plug (may be collectively referred 20to as the USB interface). As shown in Fig.
5, the interfaces used for connecting the audio signal adapter device and the audio signal receiving
devidé of the prbesebb\tisolaispeakenantadaothenyypesposabepfact thafipiigspawkapian ameusagnaignal

pin, a reference signal pin, and a ground pin. The above interface of the audiQ signal adapter device
oy b reRLARGR T AP SHE TEHBR B L R B0 TR BBl 18 Bucio sighal receiving
device may berigfissrearto @ & 8Bcpivier eneldndesfagaal adbpesaickiieshap Heaqskabyméarsdand that
all or parts of the steps in the above exemplifg%ng} method of the present disclosure % be achieved

r

by commatRiifigan e sRted velyhrisreed ith 35 Bgr DR . fRRISS ratRd RS nfr Be By e iR oo Gler
readable $Rraqfo R McaNthl GeR QAT BRI BEREHNRD B BIY RPN RianS dethe)
method embodiments of the

20 toasthe USB interface).

As shown in Fig. 5, the interfaces used for connecting the audio signal adapter device and the
audio signal receiving device of the present disclosure may be other types of interface having a
power pin, an audio signal pin, areference signal pin, and a ground pin. The above interface of the
audio signal adapter device may be referred to as a adapter end interface, and the above interface

25  of the audio signal receiving device may be referred to as areceiving end interface.

Those skilled in the art shall understand that all or parts of the steps in the above
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

30  present disclosure when run on a compulter.

In addition, each function cell of the embodiments of the present disclosure may be integrated
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30 present disclosure when run on a computer. In addition, each function cell of the embodiments of
the present disclosure may be integrated in a processing module, or these cells may be separate
physical 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 isireafirestssing foneutsf soﬂws&edmwadvermm%phyﬁ?sdceﬂiﬁeng@edawa@tmmﬂe aeoduct,
the mtegrat ule may 5 be stored in,a c r readable ora sto e medium
mentioned” g@o%%g may fe read%mmuml%nﬂg?lég a%%n gﬂlsﬂ? ma)fé oug exp angfory
embodiments fane diesitdamsvurandrd aseliped Vitheo ule m@meelcm@adlé)ysthwewlﬁed fiorfneodirt that
the above embodlments cannot be construed to limit the present 10invention, and change

mgg\&mav

alternativeSTUREEHBHRATENY BB FRIgheriHEAS ABaeRRl AR PRRHuEF Pt

princiles gngope@Re-RosuRiaeMIR/G@AEgE mMIdAT 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

to send a signaeoStAegs mersighanesE AopE PRMAIBAARE (RPN BR IgeidioPangtial dakente Cibvice,
comprlsmgt a loudspeaker interface connected with the audio signal sending device and having an
audio pin, a first ground pin and a MIC pin; and  an adapter end interface connected with an audio
signal recewm@Idw@eap%mmmbm@mtﬁhmgbaﬂarpﬂnmmimudésméheda Higmmlqbbe apgecmhetiground

pin, wherei eflr i0 sign necte hth audlo nof rlnterfa e, the
first refere cen 3( l?)?rfls g%gnnec ed W?t RE fer%bagt pcgno he IS%%Q k8r in a08 BRd the
secor@l grm:@ﬁhprn ipdenareiedivitntivesVitd piodifitardasicspeakeiintarias eindod Miamauﬂta@:gnal

receiving device, comprisin
g departing frorrllD splrltg principles and scope of the present invention.
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a receiving end interface connected with the adapter end interface and having a second audio signal
pin, a second reference signal pin and a third ground pin;  an audio signal receiving module
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 output from the audio signal sending
device; \&HighdiSSehding mibtiile connected with the second reference signal pin of the receiving
end interface, and configured to send a signal to the audio signal sending device by varying a voltage
of the second reference signal pin. 2. The system according to claim 1, wherein the signal sending
module is furtherrceysentest withsthietisgcanelali gpig nabifiguesactis recslig uredligiossighal \witage of the
second audio signal pin with an amplitude same as a variation of the voltage of the second reference

signal pin/"OMsaf ALy, Standl sepdirl HEMIST RN B2 ARGERLIP (e JGHAPEATRI B AR Aifther

connecteg:yyifhtitagythird ground pin of the receiving end interface, and configured to keep a voltage of
the third ground pin at a preset fixed voltage value when varying the voltage of the second reference
signal pin.  Aayeigigash BBt iRy @ ERRIRIISNGherein the audio signal adapter device further

comprises a powet, RN MEIMBAANEHALININ APReL AR Leh4 LAGAheRBEand AlgHACAIn of

the adapter end inter and configured to supply power to the audio signal receiving device via the
power source idi apthtladi s gomand) o actEMoCtpie; stepter end interface. 5. The system according
to claim 1 or 4, Wher%_ilg th MIé:.R{'n f the louds ealﬁjerr integace isafonnecteddwith thedsecond round
pin of the adapter SRR T ey \'/iaeraaggp?ggﬁ B AR as'ﬂ/s'.f)eﬁggccberc(ﬁ'ﬁ/bngo 8’6’1&%‘?[1, W}}%'rré(%n he
audio pin of thiiripadaipesiiel ibiteHaire: cofrphisesghde fiehagitehd greurd/ pinawightiahpafiet pimiio 7.
The system according to claim 1 or 2, wherein,  each of the adapter end interface and the receiving

end interface igmﬂ@'ﬂjﬂécf%ﬁc[%é”mé%@é@i&mn o Ken| 8 qpRerret iRiaSighg Wit 476 8E%econd
audio signal pgysPp 74 éohtibdt AH P oRRRE AP B FolitRbERKRF SR S 8 NG PiR-38CLHE

second reference signal pin is the other one of the D+ pin and the D- pin. 8. An audio signal adapter
device, connestedndpancancrsteighisn seadittgrile eiddelietdsneak@tibnsidaes AReeiving device
respectively, fl r [ lgnal e the audio signal sending device and the audio
signal receivirﬁ@gd%g\ﬁiigéﬁ% %%@ﬁgﬂ%ggéﬁgyji%aker interface connected with a headphone jack
of the audio signalaseedviggienddatarischavmgaeied avitha e rmdaptiss egelo oted g@e andchavMidCapserond an

adapter end interface connected with g receiving end interface of the audio signal receiving device,
and comprisina".’déofﬁ'&néﬂi% %@%8?&386%%&%%%%%%%55@%%%@% loudspeaker interface;

an audio signal receiving module 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 output from the audio signal sending device;

a signal sending module connected with the second reference signal pin of the receiving

end interface, and configured to send a signal to the audio signal sending device by varying a

voltage of the second reference signal pin.

2. The system according to claim 1, wherein the signal sending module is further connected
with the second audio signal pin, and is configured to vary a voltage of the second audio signal pin
with an amplitude same as a variation of the voltage of the second reference signal pin.

3. The system according to claim 1 or 2, wherein the signal sending module is further
connected with the third ground pin of the receiving end interface, and configured to keep a
voltage of the third ground pin at a preset fixed voltage value when varying the voltage of the
second reference signal pin.

4. The system according to claim 1, wherein the audio signal adapter device further comprises

a power supply module connected with a power source pin and the second ground pin of the

14



a first reference signal pin connected with the first ground pin of the loudspeaker interface and is
configured to send the audio signal output from the audio signal sending device to the audio signal
receiving device; and a second ground pin connected with the MIC pin of the loudspeaker interface,
wherein the MIC pin and the first ground pin of the loudspeaker interface are configured to transmit a
signal outptadiesranchintetfaie siyhetnkgeiedrg depbepomeretatiicgignsibsa ety thevierice Via Tige audio

signal adapter device accogi{ﬁgsteocgrlﬁim 8 g,lrther oefn%&%)sfin%q apower supply module, connected
ada

. OWer source pin_an qund pin of er ] ,
with a power source an and thé'secon grouRd pin'o pter end mterface, and configured to

supply power B rTthespstdin sigoral g ae bibng deyidewirrdie fheWHICSeiHrelktiiin cudshtRes ¢aerfdcgrieund
pin. 10. The audio_signal adapter device according to claim 8 or 9, wherein the MIC pin of the
loudspealMFRFWER %ﬁ%&%ﬁ&ﬁ@&@@&%@%%‘ﬁﬁﬁ@%%@ﬁ?&#%d interface via a

capacitor. 13 The /e desrgaRieldievice,sesaring BGiaipir oy edidyeadimiingé the
loudspeaker interface comprises a left-channel pin and/or a right-channel pin.  12. The audio signal
adapter déoieR igeeateihghaneshh 8ns¥ aisbkianPRd RiBapter end interface is a USB interface; and

the first audio §ig¢p@l @F.m &ﬁi@)ﬁg | iniedacRdsipne of a D+ pin and a D- pin, and the first
reference signal pin? the é\%%pte en&%ﬁ#gce’is ﬁ?@ofher one of the D+ pin and the D- pin.  13.
An audio signabebogfi iy adleptiere el impeiting) and ¢l inacryvingl énderfiteréace iarcenidjorsigambré&GBving

module ccl)Htrérefcted with an audio signal pin and a reference signal pin of the receiving end interface,

and configureaa‘fg’ feive an audio signal output from an audio signal sending device; and a signal

sending modutectosineetiaveiibi thegrelgiensel signateia aidiedgeeipingsend sitedacsinand a@igured

to send a signal to the audig signal sending device by varying a voltage of the reference signal pin.
éﬁmn

14. The aftloBR PR YECRIR ISt eI YR i PERRCRROSRY AP ERBIPGFDIR L is

further com@gt,eﬁ,%ﬂamg @ugiig_ signal pin of the receiving end interface, and configured to vary a
voltage of the audio signal pin with an amplitude same as a variation of the voltage of the reference

signal pin.  1&.Aheugielisaignadariee leMisel csnaresied ondin grtodriiignabsaaringheegiee and an
audio signal receiving device respectively, configured to transmit a signal between the audio signal
sending device and the audio signal receiving device, and comprising:
a loudspeaker interface connected with a headphone jack of the audio signal sending device
and having an audio pin, afirst ground pin and aMIC pin;
an adapter end interface connected with areceiving end interface of the audio signal receiving
device, and comprising:

afirst audio signal pin connected with the audio pin of the loudspesker interface;

a first reference signal pin connected with the first ground pin of the loudspeaker
interface and is configured to send the audio signal output from the audio signal sending
device to the audio signal receiving device; and

a second ground pin connected with the MIC pin of the loudspeaker interface, wherein
the MIC pin and the first ground pin of the loudspeaker interface are configured to transmit a
signal output from the audio signal receiving device to the audio signal sending device.

9. The audio signal adapter device according to claim 8, further comprising:

a power supply module, connected with a power source pin and the second ground pin of the
adapter end interface, and configured to supply power for the audio signal receiving device viathe
power source pin and the second ground pin.

10. The audio signal adapter device according to clam 8 or 9, wherein the MIC pin of the
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the signal sending module is further connected with the ground pin of the receiving end interface, and
configured to keep a voltage of the ground pin at a preset fixed voltage value when varying the voltage
of the reference signal pin.  16. The audio signal receiving device according to claim 13 or 14,
wherein, the receiving end interface is a USB interface; and  the audio signal pin of the receiving end
interface ikatgpesker D¥eriacarsicariDeghéa, wittial ttheesesfinde graisigpial giithefadtaptes ey imicdackivitadace is
the other c&ggagt&Pe D+ pin and the D- pin.

11. The audio signal adapter device according to claim 8, wherein the audio pin of the
loudspeaker interface comprises a left-channel pin and/or aright-channel pin.

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

the adapter end interface isa USB interface; and

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

13. An audio signal receiving device, comprising:

areceiving end interface;

an audio signal receiving module connected with an audio signal pin and a reference signal
pin of the receiving end interface, and configured to receive an audio signal output from an audio
signal sending device; and

asignal sending module connected with the reference signal pin of the receiving end interface,
and configured to send a signal to the audio signal sending device by varying a voltage of the
reference signal pin.

14. The audio signal receiving device according to claim 13, wherein the signal sending
module is further connected with the audio signal pin of the receiving end interface, and
configured to vary a voltage of the audio signal pin with an amplitude same as a variation of the
voltage of the reference signal pin.

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

the signal sending module is further connected with the ground pin of the receiving end
interface, and configured to keep a voltage of the ground pin at a preset fixed voltage value when
varying the voltage of the reference signal pin.

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

the receiving end interface is a USB interface; and

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

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