AUDI O SI GNAL RECEI VI NG AND TRANSFERRI NG DEVI CE FI ELD The present
invention generally relates to an electronic technique field, and nore
particularly 5relates to an audi o signal receiving device and an audi o
si gnal adapter device. BACKGROUND Wth the devel opment of an audio
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el ectroni ¢ device can be connected with a nobile conmmunication device via a
| owresi stance voice coil type of |oudspeaker interface (such as a
headphpper,pnt erface) of the nobile conmuni cati on device (such as a nobile
phone) for receiving an audi o signal output fromthe nobile comrunication
devi ce. Adhampreuttpotenpiongenatlly tudatbonv-anesdécttoainctechniqueeiaddidndtyge pafticularly

| oudspeaker interface is usually 15 very | ow, except the el ectronic device
(suth tedates theadphiorignaliieesivingwepionend @m@hmndmdaﬂﬁ@d@l@ct roni c device
receiving the audio signal via the | owresistance voice coil type of

| oudspeaker interface generally needs to use an external power source or an
|nternﬁl(ﬁa§ &S or normal working, which increases a cost of the

el ectroni ¢ device and enlarges a volune of the electronic device. 20
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wi th a high output power, and an audio signal receiving device connected

Wi th téiectesnid desicenatanadapigerdatieviacan audioAimemMadaudicopsidgeal. Bdapiagiplelethece
is proposed. The audio signal adapter device conprises: an input interface,
a UBB dettpuic dntierdade coandstdsritngmehile commuaiseiidy devicanin e lestdesistiricetverdeng
unit, in 25 which the input |nterface has a flrs au%lg nal input pjn
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devi ce conn ct d wth t nter .ace and Lo out put ud| | to
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t he au&hﬂ@ﬁhﬁEﬁﬂ dApdt fromthe |nput end of the boosting unit, and to

out put a ooste audio signal to an input end of the rectifying unit via an

out put end\safn diliputhReRE b ghelldint iesisAtced esitd tyil BPewTilbudspedkenirtgiiceds iually
30'rectify the boosted audio signal input fromthe i nput end of the

retiif yirpdownexcepiothoainnz daviel (su@ngs & begiphpe) witk loweiver cossuniptions thend
of the f||ter|ng unit via an output end of the rectifying unit; and the
filter® ﬁg}rqwﬁ flevige E?S?it’ln@dh@éu‘thé stgnat gia thedowy é%ﬂtarwﬁ w@tcefqoeirww@f fonptreaksid
of the. fi erln to obtain a direct current eve{ t o output.the
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interface & AN audi o signal 5 out
pi n, connected with the flrst audlo S|gnal i nput pin, and conflgured to
out put the audio signal. Furthernore, the USB output interface has a
D-20 pi SUMMARY pin is used as an audi o signal output pin, connected with
t he output end of the boosting unit, and configured to output the audio
si gnal .~ The present dxsclosuxe provides an audio signal adapter device with a high output power, and
an audio signal receiving device connected with the audio signal adapter device.
A new audio signal adapter device is proposed. The audio signal adapter device comprises: an
input interface, a USB output interface, a boosting unit, a rectifying unit and a filtering unit, in
25  which the input interface has a first audio signal input pin configured to receive an audio signal
sent by an audio signal sending device connected with the input interface and to output the audio
- signal to an input end of the boosting unit; the boosting unit is configured to boost the audio signal
input from the input end of the boosting unit, and to output a boosted audio signal to an input end
of the rectifying unit via an output end of the boosting unit; the rectifying unit is configured to

30  rectify the boosted audio signal input from the input end of the rectifying unit to obtain a level, and

to output the level to an input end of the filtering unit via an output end of the rectifying unit; and



10Furthernore, the input interface further has a MC pin, connected with a
D pin of the USB output interface; and the D- pin is configured to receive
a signal and to output the signal via the MLC pin. Furt hernore, the
USB output interface has a D- pin; the DD pin is used as an audi o signal

out put ,pi connected with . the first, audi o sign i nput pi apnd confi.gured
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audi 0 shtPiEhterface via an bHIpu&Id®tBe filthignd MYt interface further has a MC

pi n, connected with a D+ pin of the U 20 output interface; and the D+
pin i s cofuithemede,ttbe SBebmpuaingirfuahaand+t pinpubg Dt pihas sbginal anvawalid kgndM C
pi n. Furthernore, the boosting unit is a boosting transfornmer, )
conpr i eitng Rinpeemmgeipd cwith thentirsh aydieonghal ynbipin, andecqifiguid toheutpwti tharapdivo |
is used as the input end of the boosting unit and connected with the first
audi o $PYhal input pin, and the other pin of the primary coil is grounded;
25 and at ] i n. of ndary, cail . a ut
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rectifying unit conprises at 1east one diode, an anode of the at |east one
di ode signatonnected with the input end of the rectifying unit, and a cathode
of the at |east one diode is connected with the output end of the

r ekt i fyi ndfurthénmorg ok mphemierfase fotlker dhes oMEY pirc gphnagfedt Wigh bddspinred the USB
transforner, has two output pins; the input end of the rectifying unit has
two i npiPutpinisstace: fwd it Do with i copifigureglo preiwet sigaalranddgi quipty dhe HgpHedd

Wth t two input pins of the rectifying unit respectively; and the
rectif@ﬁgdn%nit conprises two di odes, and anodes of the two di odes arc
connect ed pW i ' ect i fayd 4Nk t] :
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and the 1nput end of the filtering unit is connected with the output end of
t heS fisigeali ng unit. Furthernore, the audio signal adapter device
further conprises a signal anplif in%lunit, in which the D+ pinis.
connect ed Fititheimope the LsyB auimqglr%@rgwm af gpidt Pk hheyPa Mimés 8icdriisl anagisie Fignalg
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end ofﬁéﬂﬁ‘boosting unit via the signal anplifying

Furthermore, the input interface further has a MIC pin, connected with a D+ pin of the USB

20 output interface; and the D+ pin is configured to receive a signal and to output the signal via the
MIC pin.

Furthermore, the boosting unit is a boosting transformer, comprising a primary coil and a
secondary coil; one pin of the primary coil is used as the input end of the boosting unit and
connected with the first audio signal input pin, and the other pin of the primary coil is grounded;

25  and at least one output pin of the secondary coil is used as the output end of the boosting unit and
connected with the input end of the rectifying unit, and a tap of the secondary coil is grounded.

Furthermore, the rectifying unit comprises at least one diode, an anode of the at least one
diode is connected with the input end of the rectifying unit, and a cathode of the at least one diode
1s connected with the output end of the rectifying unit.

30 Furthermore, the secondary coil of the boosting transformer has two output pins; the input

end of the rectifying unit has two input pins; the two output pins of the secondary coil are



unit. Furthernore, the audi o signal adapter device further conprises a
signal anplifying unit, in which the D- pin is connected with the first
audi o signal input pin via tthe signal anplifying unit. Furthernore, the
audi o signal adapter device further conprises a signal anmplifying unit, in

15whi ch th nin ted with the output end of th i i
vi'anargrar i Ry RPEAES oFube misTRare, PSRt di o e mEih
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boost i ng “uni a bdosting transfornmer, conprising a prinary

20 secRBERiN @i despielpi N of the primary coil is used as the input end of
the boosting unit ‘and connected with the first audio signal input pin, and

t he ot her Fpitheraford, hehe pfilterargy vani ¢onmgisgs cu raigdjtognoheo ermind peft thei tapatitdrhes
secondary coil is used as the output end of the boosting unit and connected
wi th t¢nanpeipdiwithribie mput oreouts eind pf iy filtering vardandhige savé end of thatilieiing vhit ishe
secondary coil .is grounded. 25Furthernpre, the rectifying unit conprises
one di%H@?“Q%“@%é@%mﬁPmﬁﬁg(ﬁﬁﬁﬂé“Fg%dHHnected with the input end of the
rectifyin i thode of th |.0 LS. conpecte iy € . u
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signal output pin; the audio signal output pin is connected wth'the second
30audi 0 siFgARdrmofnUhe pidio afchat addptgudedtlet Qirtet porhprides asdighad agiplifidhg vandint he
audi o signal output pinis a D+ pin or a D pin. Furthernore, the

audl o whighdhe Rdapn és caeetted Witlr thhentmoepd iof e oosiigm ahit argpthe fsignaamplifying n

whi ch the audi o signal output pin is connected with the second audi o signal
i nput Ptk via the signal anplifying unit. The present disclosure further
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pin of tﬁe USB Tnput interface anﬁicopgig%reﬁgtﬁprecelvé%ap Qﬁﬁﬁg ignél_
via the awditBerfiog)ahe bildibtsighal addpi@ &dvirafur®encdhigrised dudigndl anpoifiylee e, i t h
a signal output pin of the USB input interface and configured to output a
si Ignal which thd1B- pirgisadonoedteliwvithi the oatpdt tind ofitheti ositigmanit vrapthe signal asplofysmgof
a D+ pin and a D- pin, and the signal
unit.
Furthermore, the first audio signal input pin comprises a left-channel pin and a right-channel
pin.
Furthermore, the boosting unit is a boosting transformer, comprising a primary coil and a

20 secondary coil; one pin of the primary coil is used as the input end of the boosting unit and
connected with the first audio signal input pin, and the other pin of the primary coil is grounded;
and one output pin of the secondary coil is used as the output end of the boosting unit and
connected with the input end of the rectifying unit, and the other output pin of the secondary coil is
grounded.

25 Furthermore, the rectifying unit comprises one diode, an anode of the diode is connected with
the input end of the rectifying unit, and a cathode of the diode is connected with the output end of
the rectifying unit.

Furthermore, the input interface further has a second audio signal input pin; the USB output
interface has an audio signal output pin; the audio signal output pin is connected with the second

30  audio signal input pin and configured to output the audio signal; and the audio signal output pin is

a D+ pin or a D- pin.



10output pin is the other one of the D+ pin and the D pin.

Furthernore, the signal receiving nodule conprises: a direct current signal
isolation unit, a first direct current bias unit, a second direct current
bias unit and a conparator; an input end of the direct current signal
isolation_unit is nnected wt he, audi ignal input.npi an. out put .end
of the. di Fitmre IR eyt el s R LRkl el B Bt
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recei vgghlMymgtung. audi o signal input pin, and to output the audio signal via
the output end thereof; an input end of the second direct current bias unit
i s connecthepmis¢h disesdierfachercprovided arsinghi@kighslobativiog dewvitcd, comprising pusigeai d
or the second direct current bias unit is connected with a negative

t edni rageivihgt heddenpatignadrsending madule cwdng B deputciniqrtage, By adidinthe signal
configured to a a direct curyent bjas.to .20 the di ignal.input from
the i ﬁﬁ%ﬂméﬁd“?‘?di’g‘i’ doeomgdtedy 81t dPpRHIA i eaaking Uk Pnal eaHSH WPEhHECiapdct
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| evel ; and the conparator i's configured to output a square wave

cor r estpe Bighalpuiut e add dheoarli @sighal ihgut din Buinp W a@rdpinked add- pindad thasigedli on
of the reference level 25 input fromthe positive term nal thereof and the
addi o witgrain sdoecthe ettt afiiee Bitpee endtedeminbi as i nput fromthe negative

term nal thereof. Furthernore, the signal sending nodul e conprises a
tri-statel'yaieamarrd the siga3ldeeriving.:m FRIPRLFA] @ Greqt fUERsTIgRa) isopgiondinit, a

connected.with the signal output.pin, and.the.other term.nal of th
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out put end and the positive termnal of the conparator are connected via a
r d$i stdrecRAyrrean dighhle sdati@uinie scconfighied te dvpae atdoect irnennisedtie thomudip signal
pul | -up resistor R8, Furthernore, the first direct current bjas unpit
conpr it§eaivedsvip g apdiy signl apppt gins @vq © Jrpyrthe yiko signagivisaihe optpuhend tBgieet 8p R3
is connected with a first power .supply., and e .ather.termnal .of .the 5
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R6; one termnal of the resistor R5 is connected with a second power ,
s2opl ythe andiot dignabtifyen fioem mhenmipudénd Hereodsast @r ouRbuti 81 awimsighadadded withhie
resistor R6; one termnal of the resistor R6 is 10 connected with the
resi stdirecReuzgnd bidsevia theputtperridoherepls as eximi cad pEgte Bigt disept cpirend bigsi ynit ignd

the other term.nal of. th istor R6 i . and t put  vol t age of
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second di'PEE ilas unit, a resi nce resi st equa

to a resiesicHaag ©ftht BEdib &Rina! O BHuRIEnd th&sdSHABE S Atidh theRdfsibde 1Bk1l S
equal to a resistance of the 15resistor R6. In conclusion, the
ersodiinpunt Boaftht pesipne seniinaithatof aide theealdix sighdedidad wWithndie i direc cwarean baaadi o
signal with a relatively | ow hardware cost. The audi o signal receiving

devi cdppuideun ihe regatyenattioal thietehf-t he audi o si gnal adapter device (e.g., an
audi o cabl e or an audi o adapter) of ghe present disclosure, can obtain
power whi ['etheaparsithy stenal agding 810guks comRrisse Adirhgals &igARd at SSIaRT &di%Be20

si gnal, sendi devi.ce ich reduce cost .of  the. audig signal receiving
devi cao A HRCPEaeudSoRIdh SRl SRATRD BucREa By BB dl DrshPREGrhEaFLHE
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further conprising t interface may be connected wth the audio
sizgnaltoloRGRit ¥ siR@alday he SuipaytmbharedBBhden b b @sieof aSdutd §ahal ﬁlgﬁt & & isp@ral
recei ving device may be powered via the VBUS pin of the USB 25 interface.

| n addhticofignden@nabl sibeal Dippifronamdetdbde End themeof. s used as the audi o signal

i nput pin, and the.other of the D+ pin and the D- pin is used as the audio
signal output pin, so that a both-way conmuni cati on between the audio
signal sending device and the audio sigpal receiving device is realized.




30 BRI EF DESCRI PTI ON OF THE DRAWNGS  enbodi nent of the present

di scl osure; Fig. 2 is a schematic diagram of an audi o signal receiving
device according to the first enbodi nent of the present disclosure;

Fig. 3 is a schematic diagram of an audi o signal adapter device according

to a secogdtgenbodi nttoL ng(f esen; discl.o Ur-e ¢ i
schemat i ¢ FYTBHPLHT-AAC SHPRLE OMY G NS ST B IR (e A cadar "ale Ctogn%: Ay
embodi pRAt,9d7 %H@g]g BRAA kndlb Pk 85Pgior is coiniePulih auh %agtprél agram of

an audi 0 signa evi ce acc |ng to a fourth di mrent of the

present dipgehesiire; thé—@i’i:étgilre@t difredt BRbRARCbmpHEAYhL aéas@esl R afd!gir€siSd1gR4a | one
adapt er device accordlng to a fifth enbodi nent of the present disclosure;

Fig. 7wm3nalsﬁh&nn%mandthgnamneﬁahmmhudﬁmt$Dgaahu@dapn¢nMﬁemBmeHaumboﬂﬂmg
to a sixth enbodi nent of the present disclosure,
'schferratqst?t%?aﬁglls@ﬁm@ﬁﬁ@&lnw}a@ thegesipignBr: eltecférmmalgof'dbm%etqé%fbﬁs&pw%ed WIHethe

h 15enb f th d |
G aor it Somfhs gl e et el SRS s it B D B0Bn BN D St Msent
of theree Fo%%s@&{d%a%sse nd aFegt m’r%niﬁ uﬁﬁ'& hge% g&@sg&armn@mwr

si gnal ter Vice aceordl elg |nen he present

di scl Oﬁw 8ne 495lifal éflmesreast%@m b&nrfébegr\@m <af se@@ndi;figbv@r Sy an@da@t&ner
devi ce according to a ninth enbodi nent of the present disclosure; |g

12 i s araihedthcredisagrRanisofonabctadiciith thi gadstoaBépber teth@iriat of decesdion®RE& B a
tenth enbodi ment of the present disclosure 25 DETAI LED DESCRI PTI ON The
pr E& entomicstedl oty heviesistobBS dad ghe beigubendof tha sdeandi dirogh ewreng pias amtteandthe
dr aw ngt%e;’:l ?egm?nnatl)% Itﬁrg rr]cgs?sftor R6 is grounded; and an output voltage of the first power supply
connected with the first direct current bias unit is equal to an output voltage of the second power
supply connected with the second direct current bias unit, a resistance of the resistor R3 is equal to
a resistance of the resistor R5, and a resistance of the resistor R4 is equal to a resistance of the
15  resistor R6.

In conclusion, the embodiments of the present disclosure realize feeding function via an audio
signal with a relatively low hardware cost. The audio signal receiving device, used in combination
with the audio signal adapter device (e.g., an audio cable or an audio adapter) of the present
disclosure, can obtain power while receiving the audio signal and sending a signal to an audio

20  signal sending device, which reduces a cost of the audio signal receiving device and decreases a
volume of the audio signal receiving device.

Furthermore, the audio signal adapter device of the present disclosure further comprising the
USB output interface may be connected with the audio signal receiving device having a USB
interface, so that the audio signal receiving device may be powered via the VBUS pin of the USB

25  interface. In addition, one of the D+ pin and the D- pin is used as the audio signal input pin, and
the other of the D+ pin and the D- pin is used as the audio signal output pin, so that a both-way

communication between the audio signal sending device and the audio signal receiving device is

realized.

30 BRIEF DESCRIPTION OF THE DRAWINGS

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



The audi o signal adapter device of the present disclosure may be an audio
cabl e, an audi o adapter cable or an audi o adapter. 30 FI RST EMBODI MENT
Fig, 1 is a schematic diagramof an audi o signal adapter device according
to a first enbodi nent of the present disclosure. As shown in Fig. 1, the
audi o signal ad er deyi,ce conprises: a |oudspeaker interface, a boosting
upit'(8?§¥$m§“%§§@iPﬁ&“¥9§ﬁ%¥%Fney shown in Fig. 1), a rectifying unit, a
frltering s 3 o aNndndfBaOULAIL A AIAACR b Boivird SERPLUGARNE thd (10

1). The™ | oudspeaker 1 nt ace connect audli o signaf sendi ng
devi cechBsthiheRSofahdPREde dRbRE@Y; i s configured to receive an audio signa
output fromthe audi o signal sending device, and to output a signal to the
audi o si girad. Bendi supedlend dingram of Tare abdo dsgpedlkdaptemtievifaoecondiyg te @ second
| ow-resi stance voice coil type of |oudspeaker interface (e.g., a headphone
int%rf9mb9¢vwhﬁﬁﬁhgw€$mté@d%@ﬂ§ignal input pin (e.g., an AUDI O pin shown in
10 Fig.1), a mcrophone pi.n (e.g,, a M.C pin shown in Fig.1l) and a oynd
pin (e.qg. ?Fl% LR e%\?m‘!h?ﬁg‘@i 8f apy e.‘ul\éllo sigpgh ag%?rodg‘i”%g’FC(%rﬂ%t topflgélga
t he 'Oggﬁgﬁgéﬁrgﬁﬂ%§ﬁ£§ﬁ8¢8@9&%9ted with one pin of a primary coil of the
boosti hg rans%orne is contfigured to receive the audio signal sent from
the audi OF%.gmé aS§&MdinAgc I8WrSR (ad -audi%hﬁgﬁ@bédaﬁtephﬂﬂi%): A0GkdtR, HhP@Lrthhe
na :

audi o sig to the one pin of the prinmary 15coi The ground pin .of the
| ouds peak&timient dfrthepesdnt dgtosmnded. The boosting transfornmer conprises
the primary coil and a secondary coil, and is configured to raise an input

vol@ age (&egmdrikya abtimmatit\Wiagiamaef janpatdie rrdgral rdapiet wavige cscordingotamn 60k put
vol t age égqr exang%e, | arger than or equal to 5V) at an output end (the
second@Podigient of thyprepsnt 4RELPSHSI | of the boosting transformer has two pins,

one of which is connected with the 20audiq.signal .input. pin of. th :
ondspgakzvgiZfﬁﬁ?é F“ﬁﬁdm%%émbPﬁéP o Sﬁgﬁpfgmﬁ?ogﬁﬂgg?mx”mn%H§ %d%%ﬂt
coil (i gb&n&gﬁﬂ§ﬁfﬁgaﬁ§gﬁggbh%.of the boosting transforner has two out put

pi ns and one tap, the two output pins are connected with two input
pi ns of amid npi aeoBerdtict fiagiecbf b iangiousiphal resd¥eiag idéeicy ,acandidgh® thapitth

gr ounded. The rectifying unit has the input end and an out put end,
anikb i sernbediingor &fdh¢ presant tlistlpsan; 25 al ternating current level input fromthe
i nput end thereof, and to output the rectified |evel via the_ output end
thereof  Fig.|%hit Bi shempiddingram of e auske isiapahgdapisre dayies acrerdingig apieenths
the inpu nd, one oytput pin of the output end. Accordingly, the
rectifgphﬁﬁﬁﬁpvﬁggﬁﬁ¢?§%g“ﬁ%ﬁwgiodes, positive poles of the two diodes are
connect ed i t h Lnp, i n . £y i b el ¥on@nd
negative g"eg)Eb%fg%%%h@ﬁgg%?%ﬁégQgﬁg&§6%§%%fg§&€§gﬁn%%g&§ﬁ¥g%ﬁb%@n %# t he
rectif yhpadimeht of &grebdnk HREIOBGeUNi t has an input end and an output end, and

is configured to convert the
20 Fig. 11 is a schematic diagram of an audio signal adapter device according to a ninth
embodiment of the present disclosure;

Fig. 12 is a schematic diagram of an audio signal adapter device according to a tenth

embodiment of the present disclosure.

25 DETAILED DESCRIPTION
The present disclosure will be described below in detail with reference to drawings and
embodiments.
The audio signal adapter device of the present disclosure may be an audio cable, an audio
adapter cable or an audio adapter.
30
FIRST EMBODIMENT

6




rectified level input fromthe input end thereof to a snmooth direct current
| evel, and to output the snooth direct current |evel via the output end
t her eof . In this enbodi ment, the input end of the filtering unit is
connected with the output end of the rectifying unit, and the output end of

the filt I it ] ted wi.th th | t put 5pi i.e.
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connect ed 1y, tl&)cfsﬁfgl/(@fé i@k IR bOH UMW reRitince voicebdiPTyPRIIMEhdkpedkes iHBRce

anplifying unit e connect’ed between the audi o si"gnal output pin (i.e.,
t he D+(epi.n) hasdbhbhe irerdiice), gt ahnpdio ghialdhpidthsn l(egdsipeak®IO piheshbanen
that is, an input end of the signal anplifying unit is connected with the
autll o Biggnah ninmphomi pinofe.g . he MlGupispdaker in Figd) faad &, 2208t ¢irafe.guafolNDepid of
the signal anplifying unit is connected with the audi o signal output pin
(i.e.,S ipFigild) to output an anplified audio signal. In this

oo ey P LB st s B B SOLPRERE i b

cort SHIF L Esoa tor A | 0 Mt et anel Al ey s oncapeesied

i nt er f agQinkSedice U ethe mobile phone) and to output the audio signal to the one pin of the primary
15  coil. The ground pin of the loudspeaker interface is grounded.

The boosting transformer comprises the primary coil and a secondary coil, and is configured
to raise an input voltage (commonly about 1V) at an input end (the primary coil) to an output
voltage (for example, larger than or equal to 5V) at an output end (the secondary coil).

The primary coil of the boosting transformer has two pins, one of which is connected with the

20 audio signa} input pin of the loudspeaker interface, and the other of which is grounded.

The output coil (i.e., the secondary coil) of the boosting transformer has two output pins and
one tap, in which the two output pins are connected with two input pins of an input end of the
rectifying unit respectively, and the tap is grounded.

The rectifying unit has the input end and an output end, and is configured to rectify an

25  alternating current level input from the input end thereof, and to output the rectified level via the
output end thereof.

In this embodiment, the rectifying unit has two input pins of the input end, and one output pin
of the output end. Accordingly, the rectifying unit comprises two diodes, positive poles of the two
diodes are connected with the two input pins of the rectifying unit respectively, and negative poles

30 ofthe two diodes are connected with the output pin of the rectifying unit.

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



Fig. 2 is a schematic diagramof an audi o signal receiving device according
to the first enbodi nent of the present disclosure. As shown in Fig. 2, the
audi o signal receiving device conprises: a USB input interface (e.g., a USB
socket shown in Fig. 1), a signal receiving nodule, and a signal sending
nodul e, T input jnterface.,has..a_ pa Upply i pi i.e.
VBLs pissjiiedfevsip B R SRR T 17 o RN SR IeL b B
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pin, and the signal output pin s a D pin. The ground pin of the USB input
i nterface 1h shige@YsERRNt, the inputAhdioTREY fiROEhgOinit Reosh@ia Witk €el Mitpg cneddlie i s
connected with the audio signal input pin. The 5signal receiving nodule is
conf i grecefyinpumiecaivee dvitputaendi of the iftating bait iheonmacdied vsihgthalpoimapsipply oytpaind
to output the audio signal via an oUt put end thereof The signal
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conprisin . ' ' j ¢ 50l I

ovel - ond® fif SRBSHnPA He ihur Sha LG BUEEE elot B8 AERRE Al P Lot R e
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the other term nal (an output end of the direct current signal isolation
uni t) odut/hepataspdoif therfiltdring Sinttpamabt ethemeddoftthe cgacondC disrgeotndedr r ent  bi as
unit. A capacitance of the capacitor O may be 0.1pf. 15An out put end of

t hED first ThirldeB csiput enterfb¢eabasuni power sopheettpd pint (rea tho MBUS@ir)epniavdio of
t he conparator, and the first direct current Dbi unit is configured to
outputS%n@éW3¥%HEbaF@G@PnFBFWhénééﬁﬁ§W§ﬁH?Qﬁva‘%ﬁplPﬁ+s enbodi ment, the

first direct,.cur i j. i S isto . resjst.or R4,
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the othgr termnal of the 20 resistor R3 is connected with the resistor

RA. One termnal of the resistor R4 is connected with the resistor R3 and

t he out putin eigle@bodif@nt, itiesdudib sigedl ovtpur @i (iei, alse Drifdin) iardnideedovitethe audio
termnal of the resistor R4 is grounded. An input end of the second
di Hect sigualrigmitt pbi fise. uthe tAURIQ pimedithel lonidspeak éreinbutaget andnepndizuted do diukpaie the
current signal isolation unit, and an gutp.t end of the second direct

cur r entudie geng]dp thejWSB device connected with the audio signal output pin.

AlternatiVely, a signal amplifying unit may be connected between the audio signal output pin
(i.e., the D+ pin) and the audio signal input pin of the loudspeaker interface, that is, an input end of
the signal amplifying unit is connected with the audio signal input pin of the loudspeaker interface,

20  and an output end of the signal amplifying unit is connected with the audio signal output pin (i.e.,
the D+ pin) to output an amplified audio signal.

In this embodiment, the signal input pin (i.e., the D- pin) is connected with the microphone
pin (i.e., the MIC pin) of the loudspeaker interface, and configured to send a signal to the audio
signal sending device connected with the loudspeaker interface.

25 The ground pin of the USB output interface is grounded.

Fig. 2 is a schematic diagram of an audio signal receiving device according to the first
embodiment of the present disclosure. As shown in Fig. 2, the audio signal receiving device
comprises: a USB input interface (e.g., a USB socket shown in Fig. 1), a signal receiving module,
and a signal sending module.

30 The USB input interface has: a power supply input pin (i.e., a VBUS pin), an audio signal

input pin, a signal output pin, and a ground pin (i.e., a GND pin).



25 connected with a negative term nal of the conparator. The second direct
current bias unit is configured to add a direct current bias to the audio
signal input fromthe input end thereof so as to raise a mninmmvoltage of
the audio signal to over 0 volt, and to output an audio signal added with
the direc urre bi a V|a end_t her eof
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enbodl@ﬁgﬁwgd%ﬁyge%t&gﬁﬁggeshne conparator output a stable signal, the
out put end and the positive termnal of the conparator are connected via a

resi stor Riapgifagtdw@ht ogpcitandl g bW K. end of the conparator is
connected with a pull-up resistor RS. A resistance of the resistor R7
melyb be 1. B citprs endod the ﬁlesds@amueembmshlentewsnmedmﬁha;posevemmmwﬂmf the0An
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In this emboldiment, the first direct current bias unit comprises: a resistor R3 and a resistor R4.
One terminal of the resistor R3 is connected with a first power supply, and the other terminal of the
20  resistor R3 is connected with the resistor R4. One terminal of the resistor R4 is connected with the
resistor R3 and the output end of the first direct current bias unit, and the other terminal of the
resistor R4 is grounded.
An input end of the second direct current bias unit is connected with the output end of the
direct current signal isolation unit, and an output end of the second direct current bias unit is
25  connected with a negative terminal of the comparator. The second direct current bias unit is
configured to add a direct current bias to the audio signal input from the input end thereof so as to
raise a minimum voltage of the audio signal to over 0 volt, and to output an audio signal added
with the direct current bias via the output end thereof.
In this embodiment, the second direct current bias unit comprises: a resistor RS and a resistor
30 R6. One terminal of the resistor R5 is connected with a second power supply, and the other

terminal of the resistor RS is connected with the resistor R6. One terminal of the resistor R6 is




One termnal of the resistor R2 is connected with the output end of the
signal sending nodule, and the other termnal of the resistor R2 is
connected with an output end of the tri-state gate. 25 The tri-state gate
is configured to output the signal via the output end thereof under an
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the audio signal.

15 In this embodiment, in order to make the comparator output a stable signal, the output end
and the positive terminal of the comparator are connected via a resistor R7 to form a loop, and the
output end of the comparator is connected with a pull-up resistor R8.

A resistance of the resistor R7 may be 1.5M ohms, and a resistance of the resistor R8 may be
20K ohms.

20 An output end of the signal sending module connected with the signal output pin is
configured to output a signal.

In this embodiment, the signal sending module comprises a tri-state gate and a resistor R2.
One terminal of the resistor R2 is connected with the output end of the signal sending module,
and the other terminal of the resistor R2 is connected with an output end of the tri-state gate.

25 The tri-state gate is configured to output the signal via the output end thereof under an action
of a data signal input from an input end thereof and a control signal input from an enable end

thereof.

SECOND EMBODIMENT

30 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



20The audi o signal .receiving device in the third enbodi ment is identical
with that in the first enbodi nent. FOURTH EMBODI MENT Fig. 5 is a schematic
di agram of an audi o signal adapter device according to a fourth

25enmbodi nent of the present disclosure As showmn in Fig. 5, the differences
bet ween, t he audi o. sj gnal adapter devices, i he fourth enmbodi ment and in
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present dildelapdigrségnahsecsybundgvicernghe g:condemipdimepieisdédantiset widle that pethg digsto

si gnal Sﬁddag{eer devices in the fifth enbodi nent and in the fourth

enbodi FBAYVECEL as fol | ows. In the fifth enbodi ment, the audio signal

i nput pin of the |oudspeaker interface conprises a |eft-channel pin and a
ri ght-channel pin. The |eft-channel pin connected wth the input end of the
si gnal amghifh FviBoODIMENGonfi gured to out put an audio signal, and the

ri ght -channel pin connected with one pin of the primary coil of the

boosti ng Wmignsfierarschdnsaticodibp@ur @f dnoawdidb pignap crdepter HovicCerct@aidingyto a third
alternatively, the right-channel pin connected with the input end of the
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transformer is connected with the input pin of the rectifying unit. Thus, the rectifying unit just

need one input pin and comprises just one diode.

15 Apparently, compared to the first embodiment, although half of electric energy of the
secondary coil of the boosting transformer will be lost, a circuit structure may be simplified and a
hardware cost may be reduced by using this embodiment.

In this embodiment, the other output pin of the secondary coil of the boosting transformer is
grounded, and the tap is not included in the boosting transformer.

20 The audio signal receiving device in the third embodiment is identical with that in the first

embodiment.

FOURTH EMBODIMENT

Fig. 5 is a schematic diagram of an audio signal adapter device according to a fourth
25  embodiment of the present disclosure. As shown in Fig. 5, the differences between the audio signal
adapter devices in the fourth embodiment and in the first embodiment are as follows.

In the fourth embodiment, the audio signal input pin of the loudspeaker interface comprises a
left-channel pin and a right-channel pin, which are connected with the same pin of the primary coil
of the boosting transformer.

30 The audio signal receiving device in the fourth embodiment is identical with that in the first

embodiment.




Fig. 7 is a schematic diagramof an audi o signal adapter device according
to a sixth enbodi nent of the present disclosure. As shown in Fig. 7, the

di fferences between the audi o signal adapter devices in the sixth

enbodi rent and in the first enbodinent are as follows. 20 In the sixth
enbodi nent, the audio signal output pinis the DO pin, and the signal input
pin is the D+ pin. That is, in this enbodi nent, the audi o signal output pin

(i.e., theh EMBOBI cted with the audio signal input pin (i.e., the
AUDI O pi er interface directly or via the signa

ampl i fyi nsrlgmcstls ARehGlk Gupath b MUEREL difiel addper Sedinal acterdidpe tdJ2Bfifth
deV|ce connected with the audi o signal output pin; and the signal input pin

(i .e.,embediRenpoéfithe pesovdiselvbad. Aé shovirhia F2&5M, dreopffereecgsibetwdendhe audnesiphal
plg% of the | oudspeaker interface, and configured to send the signal to the

o sdapiraidesieedinrie Gek ﬁ@éo@aﬁn%ﬁed the fonrth kmbpdinsapergis follavtser f ace.
Fig. 8 tic.d ud d di
Lo ihe si 4t HoRBbaMPEHImeaE. Ghatgp 3 ?ébgé‘ lnhﬁts@b%?aﬂueefo %gpegfﬁeaaﬂ AT fna.
g el RACERRE P ERY L EnAUfRe AR B fEnEE8a WARIRE iBhKbAY of the
c?’l O i rrent a O (i h ﬂ

eMdemn re- as SI Xt

enbodi gl anipligyiag dhe sSécgﬁh HneBhipRt fh hitié Bigndd; aRi M ﬁﬂmﬁl Aoahneetetiput
pin isﬁg ﬁ}ghylg 1 is 2 Fn thlg enbodfne%? ?he Ef%plnzﬁseggnneéfed

with t hﬁhlolﬂﬁ pin ﬁhﬁe prlm'ahﬁ:osll ofniad bodsﬁﬁ:@trsmslﬁgnrmthﬂoﬂﬁgmd td bepiHpopien i s
connected with the input end of the signal sending nodule. SEVENTII
EMBODI MENEertgindy, @te'rr@naely,cﬁ@mght@hammé rrmconnestedawith ohe iigprdl enddepther sigeali ce
according.to a sevent odi nent of the resen sure. As n
Fig. 92mphiying pibise DA e it o Lo ¢ ag%iﬁfﬁ%nnalewcfeen?%ewgh

sevent h_enbodi,nent and i n r S In the
sevent A"eMB S ﬂﬁgﬁanthﬂguéw§m§|g a%mgpgngln% 6ﬁ1n&¥ﬁ L%ghgg&@rand t he
signal i npYk AR § ﬂeh‘?ec@i"wﬁé Bevidd @t tHeStifu elan&lﬁleﬁmngﬁfﬁ:@T w1t1hhﬁataﬂ|rlC{h9 first
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pi NS of¢mbédEmeut put end of the boosting transformer directly or via 10 the
signal anplifying unit, and configured to output the audio signal to the
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adapter devices in the sixth embodiment and in the first embodiment are as follows.

20 In the sixth embodiment, the audio signal output pin is the D- pin, and the signal input pin is
the D+ pin. That is, in this embodiment, the audio signal output pin (i.e., the D- pin) is connected
with the audio signal input pin (i.e., the AUDIO pin) of the loudspeaker interface directly or via
the signal amplifying unit, and configured to output the audio signal to the USB device connected
with the audio signal output pin; and the signal input pin (i.e., the D+ pin) is connected with the

25  microphone pin (i.e., the MIC pin) of the loudspeaker interface, and configured to send the signal
to the audio signal sending device connected with the loudspeaker interface.

Fig. 8 is a schematic diagram of an audio signal receiving device according to the sixth
embodiment of the present disclosure. As shown in Fig. 8, the differences between the audio signal
receiving devices in the sixth embodiment and in the first embodiment are as follows.

30 In the sixth embodiment, the audio signal input pin is the D- pin, and the signal output pin is

the D+ pin. That is, in this embodiment, the D- pin is connected with the input end of the signal




Fig. 10 is a schematic diagram of an audi o signal adapter device according
to an ei ghth enbodi nent of the present disclosure. As shown in Fig. 10, the
di fferences between the audi o 20si gnal adapter devices in the eighth

enbodi nent and in the third enbodi nent are as foll ows. In the eighth
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colthecthedignal dmplfyinguiitp aid eprdiguiadpatoufpiuh shegfudicheghad tel hedakld devige epfingeied
directly or via the signal anplifying unit, and configured to output th
audi o Withieg aude sigeal gsBUyBip; akd BgIHdiOseEalinpht PR Guiicd PRl caBEYEd Witin;
and the signal input,.pi L€ ..the D+ pin) jis.connected with th

i cr opiigrapithord P (2, Ml MIE pinh PF 4R R et JFRHRES il bbb S sepa e
confi gyr, j I [ ' gndiacdevi ce
connecg‘fié%ql\}\(nS ?ﬁ%tﬁﬁlg Sﬁ%ghiégggggfb?ﬁ%er eg%gﬁtlﬁﬂhg_llflﬂ]eds%%gi o sli gﬁal recei ving
devi ce i nThBQudibRigRaEEEAdinERBYict f thd edehthiddmdddikietitiaidenticd] hathsth¥tih the sixth
enbodi nent. TENTH EMBCODI MENT 15Fig. 12 is a schematic diagram of an audio
si fnal embapient. devi ce according to a tenth enbodi nent of the present

di sclosure. As shown in Fig. 12, the differences between the audi o signal
adapter devices in the tenth enbodinment and in the fifth enbodi nent are as

fol | ows. @ﬂgfkﬂﬂﬁﬂﬁBkﬁﬁbﬁE%’ odi nent, the audio signal output pinis the D

pin, and StHgra—rHApat—p+n 1s the D+ pin. That is, in this enbodi nment,
th di . o . 1 o . - i h
sy 2o 181 L UM ot ! U PO e LORYEE a8 ks

i nter f @6BodmeRCHt dhe PredthAdisBR st IARIshadR|ih fBIE N, URE Wiffdeitbes BRfWGHIBE atidio
out put the audio signal to the USB device connected with the audi o signal

owt(put siphad adgnet dehizesinghakighthpambqlimerftiand in thehkirdémpodijnehsare enfrélotvad Wi t h
the m crophone pin (i.e., the MC pin) of the |oudspeaker interface, and
conf i gur edn ths es@nllemhedigiegh ghie audia Hignad gelipot BinghHie Idepini g theviged e patsed

with the | oudspeaker. interface. L o N
1 F%ﬁatkls, n tlrlllS embogiment, the audio signal output pin (i.e., the D- pin) is connected

the D+ pin.
with the audio signal input pin (i.e., the AUDIO pin) of the loudspeaker interface directly or via
the signal amplifying unit, and configured to output the audio signal to the USB device connected

25  with the audio signal output pin; and the signal input pin (i.e., the D+ pin) is connected with the
microphone pin (i.e., the MIC pin) of the loudspeaker interface, and configured to send the signal
to the audio signal sending device connected with the loudspeaker interface.

The audio signal receiving device in the eighth embodiment is identical with that in the sixth

embodiment.

NINTH EMBODIMENT




25The audi o signal receiving device in the tenth enbodinment is identical
with that in the sixth enbodi nent. The enbodi nents of the present

di sclosure realize feeding function via an audio signal with a relatively

| ow hardware cost. The audi o signal receiving device, used in conbination
with the audi o signal adapter devi.ce of ..the present disclosur can _obtain
power whi I%ég'rglcéﬁ 8i Sr‘?berf’%écpgf?éf%’ Bsiy ﬁ&ﬁhoaﬁféfp@ idpisg dgVisr gar‘fﬁ?l%{r@ th aalﬂaﬁo

Sl g_nal emb B S‘P%ﬂec ese‘ﬂ@?%blo@ﬁ?”?\%%lﬁw&gﬁtﬁ f 11 NGe Qﬁ'ﬁ‘%r@n&'s%%eerne@l@'aﬁﬁf&g
devi ce an ecreases a volunme of the audio sPgndl receiving device.

Fur t hegipRi] @daftBiedcdnds th Bk dnah cRdsBhRNt ARMGE: RurthRebbHRS@NbreisTollOsre
further conprising the USB out put interface nay be connected with the audio
si gnal r edethe migthdeodendrayvihagudio WgRal adtpuf @aes thed - iat aridnee aigdalanputgriaks
receivin%)deyice may be powered via the VBUS pin of the USB interface. In
addi t i b, D-bpm. dhattiheinhis gimbogdmeent.Hae pudipisignakowipeldpindi-¢-hbe drdpin) isicgpageted
input pip, and.5 the other, of the D+ pin and the D pin is used as the.

audi o wB AP 2gdiopianahinput Bigs oh e IQU%T?FPI‘S%VG%WWEQW 3 WechahapRaY g o
si gnal _sendin evi the [ ' vin Lce. i ]
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| oudspgak@r pihMARF haGfnhNindReNE @Ehed PRnis) HRYnRR(ERBIRAmRtoPhdMR ik gi&e,s

of input interfaces having an audio signal” 10 input pin, a MC pin'and a

gr oundthpiMIC pin)Rifrthdr&sudpeakert ineerBbevand aplibuicdtierstad enensignddeo nimumidie signalt he
audi o signal sending device. The above input interface may conprise a

pl Ut al sengingfdepica gsnnestedhwithstha houslgpkalesinggniaice.pl ug conpri si ng t he audi o
signal input pin and a M C plug conprising hg MC pin. T o%ﬁ ﬁkLIIed,in
the art sHAFRUdiRGES! Ersaivingadevie indhe prith smbpdiprat st idpticah Withdhaljg e gisth
exenplifgnﬁg met hod of the present disclosure may be achi eved by commuandi ng
the rePBPEHHAY dware with progranms. The prograns may be stored in a
conput er readabl e storage nmedium and the progranms conprise one or a

conmbi nation of the steps in the nethod enbodi nents of the present

di scl osur gpNEH EMBOIMEBANput er. I n addition, each function cell of the
enbodi nents of the present disclosure may be integrated 20 in a processing
modul e, ofFig. hEs & eeichematixy dpgrae pur @t eugibyspoml aderics tdemce, acoprding tor tepihe
cells are integrated in a processing_ nodul e. The integrated nodul e nay be
real i z&dbedimant of theatresear disglosusy As shawndpniiss 150ihe WBHeroRssA ePuE e e

When the integrated nmodule i.s real.ized in form o of tware f.ynpction
oaul eE S ledst T S it b itk Rciridia s BEkEbo SR R &3 r RSt moaui e
may be st i AL & redi.ym :25The [ 1Wﬁﬁ

ment i oned(i)lgtg%vt éﬂ}r}%ﬁ ge r eg’J h %ﬁﬁég%@%ﬁ@é&qﬁ%gﬁ@% ﬁ%n%lgs%@qgg E%B)j%qg}t) C. h
Al t hougl 18X pin2 M43 Yin QAR RETHIBIM ht NBY Quiie &Tns hewnpuesid (desteitResln) istconmtked be
appreci ated by those skilled in the art that the above enbodi ments cannot
be2(c ongith wad atdio lsignhl inpinepipKeg.e right-chaentlipom), ofahdlovbgrgks, in@lther diatctly @s viaand
modi fications can be made in the enbodi nents w thout 30de8arting from

spi ri t thepidnatapplafyingnnits eapeondigurdsetopruaas e ayijepighdro the USB device connected

with the audio signal output pin; and the signal input pin (i.e., the D+ pin) is connected with the

microphone pin (i.e., the MIC pin) of the loudspeaker interface, and configured to send the signal
to the audio signal sending device connected with the loudspeaker interface.
25 The audio signal receiving device in the tenth embodiment is identical with that in the sixth
embodiment. |
The embodiments of the present disclosure realize feeding function via an audio signal with a
relatively low hardware cost. The audio signal receiving device, used in combination with the
audio signal adapter device of the present disclosure, can obtain power while receiving the audio
30  signal and sending a signal to an audio signal sending device, which reduces a cost of the audio

signal receiving device and decreases a volume of the audio signal receiving device.



VWHAT IS CLAI MED | S: . An audi o signal adapter device, conprising: an
input interface, a USB output interface, a boosting unit, a rectifying unit
and a filtering unit, wherein 5the input interface has a first audi o signal
i nput pin configured to receive an audi o signal sent by an audio signal
sendi ng device connected with the input ipterface and to output the.audio
S onal ot of APRREET oy Yehd Ad8ist PRYS RS orBeh A0TahRs BULRY hoh iRl f
confi ajdi [ -l F,QE ' :

Boost g e B R 0 Sy o DA e PRSP
recti fmiddcelRotthatithe atlid 9Rubineteigingd delict Rayliosdvere vinithe VBUS pii@f the USB
rectifying unit is configured to rectify the boosted audi o signal input
from tinerfangpuh addidioaf onehef thed+ piyi angl thaild- gio ivikedias the helielsignalnidpotopioandut
the level to an input end of the filtering unit via an output end of the
rect i fie wghen el the Bicpin and the Phpirf is|used pngheumidio pignad ot wit $ottbatfs batervayhe
l evel input fromthe input end.of-the filterin nit 15t.0 ?btaln a di.rect
cur 1 erfOBYRFAARREWEPL e L Hh PR BEFLARY [N Heu VESSETRE ACUFS Pe
USB oq%gg&dinterface via an output end of the filtering unit. 2. The audio
si gnal "adapter device according to claim1l1, wherein the USB out put

i nter f acecRaging, RkoRlifg to a basic prindife oPthd¥rBsdn® did8IBshirdSthabudtstiaRerSh@h@te in
out put pin, connected with the first audio signal input 20pi'n, and

conf i gaboed ehtbodithqid ntahebeatepiaeed ibgnaher FpesTbf irpud imeiagn dlaviad apt @rdic eighde
according to claim1l1, wherein the USB output interface has a D+ pin;
t W@ D+nputrpins Md€piragndangreund pinsi gnal out put pin, connected with the out put
end of t hl%urt%l?g"rsr}oirer:%heuamotvé ir?prlll(tjilﬁe(:)r Jciegngjaryetgje r%gur%gé grllJ %hetaﬁgioaslilgria sesnidgnnga evice.
The above input interface may comprise a plurality of plugs, such as an audio signal plug
comprising the audio signal input pin and a MIC plug comprising the MIC pin.
Those skilled in the art shall understand that all or parts of the steps in the above
15 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 computer.
In addition, each function cell of the embodiments of the present disclosure may be integrated
20 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 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.
25 The 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

30  departing from spirit, principles and scope of the present invention.



254. The audi o signal adapter device according to any of clains 1-3,
wherein the input ‘interface further has a M C pin, connected with a Do pin
of the USB output interface; and the D- pin is configured to receive a
signal and to output the signal via the MC pin. 5. The audi o signal

adapte i.ce ing to claiml, wherein 30the USB output interface has
a D p&#ﬁﬁﬁhg(éﬁgﬁﬁﬁﬂ¢2§USed as an audi o signal output pin, connected with
the first audio signal input pin, and configured to output the audio

. signal . 6. The audi o signal adapter device according to claim1l1, wherein

the USB out pt audid Sigh@ACRlap@s dévikd, cBhiprising: an input HterfrcePd WIBSoMpRANRS2&) a
audi o signal output pin, connected with the output end of the boosting

5uni t , basxting anit, Orecelyingouroudpl fitdregamdi evhsiegnal . 7. The audi o signal
adggter devi ce according to any of clainms 1, 5 and 6, wherein the input

i nt%er f ace thanphieintdifase ha Gryppwdio sienakbiapeiddinicomigurgi-opieeeivd an fusliQsBnd seput
interface; and . . the D+ pinis configured to receive a signal and to
out put DY i addigdignalseading deKieecpinictes Guth the T, dterTace gRe o i Bf ko sieas
accordkﬂgllo c%g wherejn . the boosting unit is a boosting transforner,

input e Ioqn‘[hle’ bogs n%ur(lj\t; c : . )
conpri Si ng primary col nd’a secondary coil; one pin of the primary coi

I's used agpd Bgoétiﬂgu}ni@ﬁdc&lfﬁgm% BoQsst B b spmdl ﬁ@ﬁf‘%kﬁ%e}'\ﬁnbﬁk Lbeof g{eSt

audi o signal 1 nput pin, and the other pin of the primary coil Is grounded,
and at bé®&sg vaneambtuoilitppi & bobstéheudiecindhtoyarc tiplut ksd ub € @stifyylig Ot pdtanend
of the boosting unit and
10 output end of the boosting unit;
the rectifying unit is configured to rectify the boosted audio signal input from the input end of
the rectifying unit to obtain a level, and to output the level to an input end of the filtering unit via
an output end of the rectifying unit; and
the filtering unit is configured to filter the level input from the input end of the filtering unit
15  to obtain a direct current level, and to output the direct current level to a VBUS pin of the USB
output interface via an output end of the filtering unit. |
2. The audio signal adapter device according to claim 1, wherein
the USB output interface has a D+ pin;
the D+ pin is used as an audio signal output pin, connected with the first audio signal input
20 pin, and configured to output the audio signal.
3. The audio signal adapter device according to claim 1, wherein
the . USB output interface has a D+ pin;
the D+ pin is used as an audio signal output pin, connected with the output end of the
boosting unit, and configured to output the audio signal.
25 4, The audio signal adapter device according to any of claims 1-3, wherein
the input interface further has a MIC pin, connected with a D- pin of the USB output interface;
and
the D- pin is configured to receive a signal and to output the signal via the MIC pin.
5. The audio signal adapter device according to claim 1, wherein

30 the USB output interface has a D- pin;

the D- pin is used as an audio signal output pin, connected with the first audio signal input pin,



15connected with the input end of the rectifying unit, and a tap of the
secondary coil is grounded. 9. The audi o signal adapter device according to
claim8, wherein the rectifying unit conprises at |east one diode, an
anode of the at |east one diode is connected with the input end of the
rectif¥i£? gnit, and a g@thgde.of the at |east one diode is connected with
the oufPlEordieyregro PR M@0 ahni t . 2010. The audi o signal adapt er

devi ce ac i .1 Q: j g I.0. >ond il of the boosting
transforng){r')IT %§g¥§§@§@?§§%@b?%ggﬁﬁh§d?%gﬁﬁﬁgﬁg’gig?ﬁg rectifying unit has

two i nput () U8B output ifterfideha®dPWin;pi ns of the secondary coil are connected
with the two input pins of the rectifying unit respectively; and 25t he

rectifyi nghaDi pindepud sses abdio sigmatestputgnol canoches] with tHeeutpwo eold ofiks baswing
connected with the two input pins of the rectifying unit respectively. 11.
Thed authip asi ganfigwerhist @rpwdhd awliagientldi ng to claim 1, wherein the filtering
unit conprises a,.capacitor; one termnal of t capacitqr i s connected with
the input ‘of ﬁ%a‘edﬁe.élgaﬁoﬂdarte{ 2144 4CCNEgo dAY P,p clagiha a6 W?fs’&tn end of the

(5110 0S5 W, LIE YD By 8 CHALE 4889
conpri §i&ehea. siggnal anplifying unit, wherein the D+ pin is connected with
the first audio signal input pin via the signal anmplifying unit.
13. The augl D+$igialonfigapll & redeive 6 8igaslemdds bgtptiothe kignan 3a tHeWIIG i,
conprising a signal 5anplifying unit, wherein the D+ pin is connected with
t hE) out put8. Ehelawdio sigealsdapter deyieserrctonding to lekimilgmhkereampl i fyi ng unit.
the boosting unit is a boosting transformer, comprising a primary coil and a secondary coil;
one pin of the primary coil is used as the input end of the boosting unit aﬁd connected with
the first audio signal input pin, and the other pin of the primary coil is grounded; and
at least one output pin of the secondary coil is used as the output end of the boosting unit and
15  connected with the input end of the rectifying unit, and a tap of the secondary coil is grounded.
9. The audio signal adapter device according to claim 8, wherein
the rectifying unit comprises at least one diode, an anode of the at least one diode is
connected with the input end of the rectifying unit, and a cathode of the at least one diode is
connected with the output end of the rectifying unit.
20 10. The audio signal adapter device according to claim 9, wherein
the secondary coil of the boosting transformer has two output pins;
the input end of the rectifying unit has two input pins;
the two output pins of the secondary coil are connected with the two input pins of the
rectifying unit respéctively; and
25 the rectifying unit comprises two diodes, and anodes of the two diodes are connected with the
two input pins of the rectifying unit respectively.
11. The audio signal adapter device according to claim 1, wherein
the filtering unit comprises a capacitor;
one terminal of the capacitor is connected with the input or output end of the filtering unit;

30  and

the input end of the filtering unit is connected with the output end of the filtering unit.



14. The audi o signal adapter device according to claimb5, further
conprising a signal anplifying unit, wherein the D pin is connected with
the first audio signal input pin via the signal anplifying unit. 1015. The
audi o signal adapter device according to claim®6, further conprising a
signal anmplifying unit, wherein the D- pi.n is connected with the output end
of “the bodst i GHHT siEnal AHRPE; ST AFRSTING | LB O frther’ gomARng dapignal

si gnal _adapt er devi.ce.agc i 0.a . ™y . 2. . :

aher oi ATPARYH i WIEGDRERE LD kRO R GhERE advig SteayinBin gt s il
right-%gﬁﬁﬂ@ﬁgﬁnﬂy 1517. The audi o signal adapter device according to claim
1, wherelin"the boosting unit is a boosting transforner, conprising a
primary cail Taedais epeadadypt@oidvicconecapding ab ¢lhign B ifoRkyt Cohpridise ussgnaAs
the input end of the boosting unit and connected with the first audio

si ghal amppfyingoinit, verecein biee Dt Iper ispionnedted Weh phd owtpyt andi df the bepsting ded ;viathd
one output pin of the secondary coil is used as the output end of the

boost i HgnFMPLAYAE P0tonnected with the input end of the rectifying unit,

and the other_.output pin of the secondary. coil ,is gr ed. . .18. The
B 051 orldy TR saft e it ae it ot S AUPER  omer sl T
unit c : } I \N_-Ar i LSy GO : 1 i jput
end of WAL Epfip SURlA e B HARE R YRNIRC RIS SARATHEE L LA AP Sebd)

t he oubPphf ff the rectifying unit. 2519. The audi o signal adapter
device according to claim1, wherein the input interface further has a
sebbnd audibo Tiegnalio isigpat agaper dhecd SR oodingud ¢lame st doshdrasoraprigngiaosigngnal
out put pin; the audio signal output pin is connected with the second
audi o singhiing viputwhsrein dhdDe oivf is gaprasiadovbly theueutpyiend wdithe BoqsHag unidyép Bt he
audi o si%gal 3¥Lgut pinis a D+ pin or a D pin. 20. The audi o signal

adapt ep'ste\H P EEe Mt ng to claim 19, further conprising a signa

16. The audio signal adapter device according to any of claims 1, 2, 5, 8, 12 and 14, wherein

the first audio signal input pin comprises a left-channel pin and a right-channel pin.
15 17. The audio signal adapter device according to claim 1, wherein

the boosting unit is a boosting transformer, comprising a primary coil and a secondary coil;

one pin of the primary coil is used as the input end of the boosting unit and connected with
the first audio signal input pin, and the other pin of the primary coil is grounded; and

one output pin of the secondary coil is used as the output end of the boosting unit and

20  connected with the input end of the rectifying unit, and the other output pin of the secondary coil is
grounded.

18. The audio signal adapter device according to claim 17, wherein the rectifying unit
comprises one diode, an anode of the diode is connected with the input end of the rectifying unit,
and a cathode of the diode is connected with the output end of the rectifying unit.

25 19. The audio signal adapter device according to claim 1, wherein

the input interface further has a second audio signal input pin;

the USB output interface has.an audio signal output pin;

the audio signal output pin is connected with the second audio signal input pin and configured
to output the audio signal; and

30 the audio signal output pin is a D+ pin or a D- pin.

20. The audio signal adapter device according to claim 19, further comprising a signal



anplifying unit, wherein the audio signal output pin is connected wth the
second audi o signal input pin via the signal anplifying unit. 21. An
audi o signal receiving device, conprising: a signal receiving nodule, a
signal sending nodule and a USB input interface, wherein 5the signal
receiving. ppdule is connected with an audio. si gnal 'QP t Ein of. the USB

| nput  PADBRCET A CBRAT TG arda S&3F AEBRLBIRY carded PIRAC srepndr i g
signal .input pin: . t he..si gnal. sending nodule is connected with a signal
out put "H ISW%Fﬁgsﬁgﬂgpﬁgﬁin A&t face and configured to output a signal via
the si gnab | Ouh BHg;oREdhal @BUving device, cohﬁﬁisﬁ{é‘.jhQig%hlgx@@éivih%%duw, B sighaPRAdRE 2
D+ pin and a D- pin,” and the signal output pin is the I10other one of the D+
pi N anghotihie akd aiIB input inte?fice, MiRréndi 0o si gnal receiving device according to
claim 21, wherein t he signal receiving nodule conprises: a direct

cury ent sitlgnsignal setavingmashild js eonhieted wdibr actudiarsigmat inpubginuaf the ESBaopwid
direct current bias unit and a conparator; an input end of .the direct

cur r entrigfagaand perdigatqdda repsive anudigrinat 8@ thy awlie penalyapy Pétignal i nput 15

in, t put d of th i, t I. | ] | ati [ : t ed
P 1 2 PRl LSSl U LT EPLACRS YA R SRR ©
| sol at,an. uflubcliSo S SYEEA Al SRhA! Sugudiary current level in the audio

si gnal "recei Vi a 0 sign nput “pi'n, and to output the audio
signal Vi ahd n\R1i® Yioptt infidpih REbRODE a I pidpaid £nd i, dndehes eipanldodpiiash is the
current bias unit is connected with the direct current signal 20 isolation
uni@, atheowrtepifttheDd pdd andwhe $epond direct current bias unit is connected
with a negative termnal of the conparator, and the second direct current
bi as uni t 22sTlkeomidiqyigead recsivarideyiegiaceonding e ckawmn i whered® t he audi o si gnal
input fromthe input. end thereof, .and tp output an audi o signal agdded.w th
o di 1 cthuErdEcy B tyodiTy RemBiRT.e Gt ERvBoTe Lo BB e A5 I
first dir . e ' - | positive termnal of the
25comp g Ui Ples A Lhnes T pRRTRREhEL Mbllaful o ! onti qured to
output a LEhGHeREEof @¥Rlirectdiftent sigiall BofRABRANALOEorinScte@MhithdHE BEHib QigRkItiRpEt a
square wave corresponding to the audio signal via an output end thereo
untker pin, agoumput ehd bheher difer emeent|signal isotypioh nitoimcbheecpoiswith viee seoml niakct
thereof and the audio signal added with the direct current bias input from
t he neguerdny bias @niti avgllthe Hisead gfirrent signabgolatipie uailé eondiggisalto rselass g idiect gaupie
according to clajm?21, wherejn 30the. si.gngl. sendi ng nodul e conprises .
Criost kv igdbeauie signplassadyesy Vipgdhe Jplie SEPAIRAI P A0 PRESHHg AUS Sanal via

connech%qmﬂ$ﬁQnéﬁgﬁ%hgnal out put pin, and the other term nal

an input end of the second direct current bias unit is connected with the direct current signal
20  isolation unit, an output end of the second direct current bias unit is connected with a negative
terminal of the comparator, and the second direct current bias unit is configured to add a direct
current bias to the audio signal input from the input end thereof, and to output an audio signal
added with the direct current bias via the output end thereof;
an output end of the first direct current bias unit is connected with a positive terminal of the
25  comparator, and the first direct current bias unit is conﬁgured to output a reference level; and
the comparator is configured to output a square wave corresponding to the audio signal via an
output end thereof under an action of the reference level input from the positive terminal thereof
and the audio signal added with the direct current bias input from the negative terminal thereof.
23. The audio signal receiving device according to claim 21, wherein
30 the signal sending module comprises a tri-state gate and a resistor R2;

one terminal of the resistor R2 is connected with the signal output pin, and the other terminal




of the resistor R2 is connected with an output end of the tri-state gate;
and the tri-state gate is configured to output a signal via an output
end thereof under an action of a data signal input froman input end
thereof and a control signal input froman enable end thereof. 24. The
audi o signal . receiving device according to claim22, wherein 5the output
end an®ll DpeespiyiRg i somsciadngith gf oytpg “é‘gr?ﬁélPeatﬂ"o?tatérgéteé:@%ect ed via a

i st 7, . t he .out 1 d he. i i )
bt 1 up. r O pl® e Rigectlg ofloul PSR PRAE P nh EOPREF i Mhilighies o
claim ga, sWRANEM ﬁltsgfaﬁ {8t edfl (hEELS G d @d?)ttrop%igﬁe%l g,g,s&t FORTRY 8B i thESbST OF

R3 and a ré&si stor one term nal resistor R3 1s connected

with a finstTROMRI SERPkdtei die Rthamg wrcminal?, #defeit he resistor R3 is
connected with the resistor R4; one termnal of the resistor R4 is

cornect ed thwi dlnptithendr aeli tht @osiR8e aahindhef ok pahpanc: afe tdnmetted sta diresestor R7,
current bias unit, and the other termnal of the resistor R4 is grounded,

t he seewhdie dipacendcafitheeamprraier igsonnesadowith apullapresister BB R5 and a resi stor
R6; one termnal of the.resistor R5 ii]i%ggonnect ed with a second

pover sypﬁ?yT,hea?r’r‘&lOt%%“aéf?‘f@’r"“i% isfigeserdge tPr?_éa §Vt}‘8’f’3“h5 i s connected with
the resi SB}%r%rlrs?tgdi{eﬁt curpe{}n?B{agélﬁ}é @gl%lpﬁ%]est[ Q?es{s?cg'llﬁllt %Czﬁ%si'sﬁ)r gannect ed wth the

resi stor e outp e secon current bias unit, and

the other ohefdinfial oPfhetBEsbERB S O8nnBtel Swith Qﬁfbﬁi%@i}veﬁ ply, an@heOdth@Ukrminal
voltage of the first power supply connected with the first direct current

bi B6 usf the rSise Rl istconssetedutiguthe redidtaigRd;of t he second power supply
connected with the second direct current 20bias unit, a resistance of the
resi stor R8e esmigliaf the sesistorddd istcannestesk with gherresipior B arg theandpy epd of dedhste
of t hedirreec? icgrtre%rt bﬁlls1 uimst, aen L{ﬁé ot gr taerr{ﬁ%%- gft t?lg (r:e%is?(];r liép 1es grr<()ausnidseé;or R6.
the second direct current bias unit comprises: a resistor RS and a resistor R6;
one terminal of the resistor R5 is connected with a second power supply, and the other
15  terminal of the resistor RS is connected with the resistor R6;
one terminal of the resistor R6 is connected with the resistor RS and the output end of the
second direct current bias unit, and the other terminal of the resistor R6 is grounded; and
an output voltage of the first power supply connected with the first direct current bias unit is
equal to an output voltage of the second power supply connected with the second direct current

20  bias unit, a resistance of the resistor R3 is equal to a resistance of the resistor R5, and a resistance

of the resistor R4 is equal to a resistance of the resistor R6.
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