USB CONNECTOR AND USB DEVI CE 5FI ELD OF THE | NVENTI ON The invention
relates to the field of communications, in particular to a USB (Uni versal
Serial Bus) connector and a USB devi ce. BACKGROUND OF THE | NVENTI ON Wth
the rapi d devel opnent of communi cation technol ogy, USB products play a nore
10 and nore inportant role in people's Iife and work. Conventional USB
products generally use special USB connectors. A special USB connector is

provided at a front e f , products connect
gwgsphgt@g e TORIUND USBDEVICE

with a USB port throu nnect or. Ing the inplenmentation
of the present invention, the inventor has found that wwth regard to the
USB products conmmonly available in the nmarket, its USB port connects 15
longitudinally with the USB body. Therefore, the length of the USB port
adds to the length of the USB body whi ch nakes the USB products |onger. As
a result, such USB products are neither easy to carry nor up to people's
standards for exquisiteness and conpactness. SUVMARY OF THE | NVENTI ON

The present invention provides a USB connector and a USB devi ce. The USB

20 donnector has a reduced tAEHhOISTHENNVBYTERN easi ng t he thi ckness of
t he USB devi ce. The present invention provides a USB connector for

connect i ng WlidinseddoB rtlermlethedn bsidmaniEta&ionsggparticutpnmnediSBgitivaeal a
substrate and a rotating shaft assenbly. One end of the netal |egs connects
Wit h on(éel'@hﬁué)fcoﬂ‘ﬁ%f’t%rﬂ%écltjél]ﬁé‘wlicﬁe, the metal legs are fixed to a face of
the substrate, the rotating shaft assenbly is fixed to a surface of the

substrate, the rotating 25 shaft assenbl i.ses.a rotating shaft and a

rotating shaft sleeve, aﬁﬁql‘?@Rm{lgpiQET#%&ﬁ%ﬁ‘e%osed in the rotating

shaft sl eeve and capable of rotating relative to the rotating shaft sl eeve.
With the rapid development of communication technology, USB products play a more

10 and more important role in people’s life and work. Conventional USB products generally use
special USB connectors. A special USB connector is provided at a front end of the USB

products, and the USB products connect with a USB port through the USB connector.

During the implementation of the present invention, the inventor has found that with

regard to the USB products commonly available in the market, its USB port connects

15 longitudinally with the USB body. Therefore, the length of the USB port adds to the length of
the USB body which makes the USB products longer. As a result, such USB products are

neither easy to carry nor up to people’s standards for exquisiteness and compactness.

SUMMARY OF THE INVENTION

The present invention provides a USB connector and a USB device. The USB

20 connector has a reduced thickness, thereby decreasing the thickness of the USB device.

The present invention provides a USB connector for connecting with a USB female
comprising metal legs, a connecting line, a substrate and a rotating shaft assembly. One end of
the metal legs connects with one end of the connecting line, the metal legs are fixed to a face
of the substrate, the rotating shaft assembly is fixed to a surface of the substrate, the rotating

25  shaft assembly comprises a rotating shaft and a rotating shaft sleeve, and the rotating shaft is
disposed in the rotating shaft sleeve and capable of rotating relative to the rotating shaft

sleeve.



The present invention also provides a USB device conprising a USB
connector, a housing and a PCB (Printed Crcuit Board) wherein: t he
USB connector conprises netal |egs, a connecting line and a substrate; one
end of the netal |egs connects with one end of the connecting |line, the
netal legs are forned on a 5 face of the substrate, the USB device further

conprises a tating shaft assenbly, th tating shaft as ly is fixed
CoTh surface 10F HFETS TG o G50 PhReisen BRdEtist CoBPiiise B IS8 SAmasiob of
t he housibigndynd HRCBqPahiedTighAHoagBSEHEN, and the USB connector is able
to rotate relative to the housing by nmeans of the rotating shaft assenbly.;
the PCB is di spﬁggd i nsi de the cavit%éof t he housi ng and an end of the PCB
connects wi t FaNoP KORNSSHY COMPEIRRS TBYA 8hiarfgnnecHag ligpgnd a substigie; ope prdef e
for accemmeal 19 chiRckdSRitk G 86d BF tHeScaMhOUlifieithe? theBmetd 3¢ %r@forhgg ona

housi ng. cording to the USB connector and the USB~device o

pr esént facawéiitg sstratpaherbiSR daviggsfusher doprmrisds oroteting shafifassamidy, thheotating
substra Q ' t : :
Simee ¢ AfERsBRnk G, FRHIE WATEUIIAE HlaR RN Slneoth it TR B G o
| ong asof the hohsiok beslse meing shaft espeimbénend tof USBsentdeng is hide USH st neledtor
into th otll{sg femabz t he fIEI ckness oﬁ t he USB connector and further, the

t hi ckneS5MSPOPHRE PEECERR F1dA° U eI 8 WM out conproni sing the function
of the USB connector. Conpared with the conventional USB products, the

t hi ckness of tHeMECRISEIgseE ensbleCiie datigy bOtHeNBuiingasdhn R of MEEPC B QBnidkts
greatly r, dug@g SO (i[;fhﬁlt t he USB, device becones smaller and easy to carry.
't hbt SRyAnRlEr ed ofdheeupeaing lingsaid enent for exquisite and conpact

el ectroni c products, but also inproves the practicality and aesthetics of

the USB devi gegeceBRbRMHoPES(IRRIHANhe THEB REAWNGSs provided on a fuitrﬁb'é 8fdhd s an

expl oded schematic view of a USB connector according to a firs
25embodPRSHIE- of t he present invention;

According to the USB connector and the USB device of the present invention, the

metal legs are formed on the surface of the substrate so as to ensure the connecting strength of

15 the metal legs. Since the size of the USB connector depends mainly on the substrate and as
long as the thickness meets a requirement of inserting the USB connector into the USB
female, the thickness of the USB connector and further, the thickness of the USB device are
reduced without compromising the function of the USB connector. Compared with the
conventional USB products, the thickness of the USB device according to the present

20  invention is greatly reduced so that the USB device becomes smaller and easy to carry. If not
only meets the people’s requirement for exquisite and compact electronic products, but also

improves the practicality and aesthetics of the USB device.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an exploded schematic view of a USB connector according to a first

25 embodiment of the present invention;

Figure 2a is a first structural schematic view of the USB connector according to the

first embodiment of the present invention;

Figure 2b is a second structural schematic of the USB connector according to the first

embodiment of the present invention,



Figure 2a is a first structural schematic view of the USB connect or
according to the first enbodi nent of the present invention; Figure 2b
is a second structural schematic of the USB connector according to the
first enbodi ment of the present invention; Figure 3 is an expl oded
schematic of a rotating shaft assenbly shown in Figure 1; Figure 4 is a

structural sghematic of the rotating.shaft assenbl hgwn i.n Figure 3;
i gure Sa i SRR sansxplong] IRz St it neg pee B bR s as oo
according to a second enbodi mrent of the present invention; 5Figure 5b is a

second par ti Rilghe € plsodedr sttematic of teavtatihg bindt AdsEnblgwheenacEue g to the
second enbodi nent of the present invention; Figure 6 is a first

structural sghe ic view of the USB device, accordi o, the second
embodi ment lgP%gap‘Féstlérﬁttpqr%Q}"n?’i led schematic viey &P@Slgi degics agenigig to 2

st r uct ugahn FERBBMERL OfitEMbREerk N ekl devi ce according to the 10second
enbodi nent of the present invention; and Figure 8 is a schematic view

of the USB connector in use in the USB device according to the second

enbodi ment  offigtised bpis @sepand prjHbi Splodepsthnaty \BESERIISTYER dorichaEcPRBBERRED
EMBCDI MoNTSsHBEd BBSERent AMEDbielhriSverlbal | ed as bel ow.

Figure 6 is a first structural schematic view of the USB device according to the second

embodiment of the present invention;

Figure 7 is a second structural schematic view of the USB device according to the

10 second embodiment of the present invention; and

Figure 8 is a schematic view of the USB connector in use in the USB device according

to the second embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention is detailed as below.

15 In the first embodiment, as shown in Figure 1, a USB connector 51 for connecting
with a USB female includes metal legs 11, a connecting line 12 and a substrate 13. One end of
the metal legs 11 connects with one end of the connecting line 12. Aother end of the
connecting line 12 is used to connect with a PCB. The metal legs 11 are formed on a surface
of the substrate 13. The connecting line 12 is fixed to the surface of the substrate 13. The

20 thickness of the USB connector depends mainly on the thickness of the substrate 13. As long
as the thickness of the substrate 13 meets a requirement of inserting the USB connector into
the USB female, the thickness of the USB connector and further, the thickness of the USB
device are reduced without compromising the function of the USB connector. Compared with
the conventional USB products, the thickness of the USB device according to the present

25  invention is greatly reduced, making the USB device smaller and easy to carry, which not
only meets the people’s requirement for exquisite and compact electronic products, but also

improves the practicality and aesthetics of the USB device.



15In the first enbodi nent, as shown in Figure 1, a USB connector 51 for
connecting with a USB fermal e i ncludes netal |egs 11, a connecting line 12
and a substrate 13. One end of the netal |egs 11 connects with one end of
t he connecting line 12. Aother end of the connecting Iine 12 is used to
connect with a PCB. The netal legs 11 are formed on a surface of the

substrate 13, The conn g line 12 s fixed to the surf of the
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i nproves the practicality and aesthetics of the USB devi ce.
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hot - i nserb 3’Furtherm)re in order to inprove the connecting strength of

the met 3™ tgs1 slots may be set on the surface of the substrate 13 and

the netal 10 Iegs 11 are enbedded in the surface of the substrate 13 so as
to integrat erwitHeln, Mh@dswtm%rrsateem&eleo%&a&rcnaﬁécviﬁg)perfbhﬁamtlmltwéeeag&mlﬂetﬁrlay be
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of nore icult I nsert ANect or i nt o
t he USBaﬁde@r&lman So, the netal |egs exceed the surface of the substrate 13
by the height of between 0 and 0.2 mm 20Further, in order to prolong the

X fﬁ) of the lUur e%,ouq % er(t)o protlong {he Ei%ea(():tethg bs@gonrﬂg&&l, theeﬂlrface of the metal legs
11 is plated with gold or silver to prevent the metal legs 11 from being oxidized by the
contaminants in the air and prevent the metal legs 11 from being eroded when a user contacts

them.

Further, in order to improve the Electrostatic Discharge (ESD) protection for the USB

25  connector, the connecting line 12 also includes a ground terminal 121 for connecting with the
ground wire of the PCB. A metal layer 14 is provided at other surface of the substrate 13
opposite to the metal legs 11. The metal layer 14 connects with the ground terminal 121
through a metal sheet 15 to realize the ESD protection. Further, the metal layer 14 may be a

layer of stainless steel so as to improve its anticorrosion, thereby prolonging the life of the

30 USB connector. Further, the metal sheet 15 extends through the substrate 13 so that one end
of the metal sheet 15 connects with the ground terminal 121 of the connecting line 12 and the

other end connects with the metal layer 14. Thus, the metal sheet 15 is invisible from the



11 is plated with gold or silver to prevent the netal |legs 11 from being
oxi di zed by the contam nants in the air and prevent the netal legs 11 from
bei ng eroded when a user contacts them Further, in order to inprove the
El ectrostatic Discharge (ESD) protection for the USB 25 connector, the
connecting line 12 also includes a ground termnal 121 for connecti ng with

the ground wire of the PCB. A netal g 14 is provided at. ot sqé ace
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surface of the substrate 13 to | nprove the aesthetics of the USB connect or
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may be sgfnﬁnemcally on the surface of the substrate 13 to improve the aesthetics of the USB

connector and facilitate manufacturing. Alternatively, the fool-proof structures 17 may be the
25  projections disposed on one side of the surface of the substrate 13 or symmetrically on both

sides of the surface of the substrate 13.

Further, in order to ensure flexibility when the USB connector is in use, as shown in

Figure 2a, a rotating shaft assembly 18 is fixed to the surface of the substrate 13. The rotating

shaft assembly 18 may be fixed to the surface of the substrate 13 by means of ultrasonic

30 welding, bonding and so on. See Figures 5a and 5b, when the USB connector 51 is installed to
other components by the rotating shaft assembly 18 to form a USB device such as a U-disk or

a wireless network adaptor, the USB connector 51 may rotate relative to other components by

means of the rotating shaft assembly 18. Further, see Figures 3 and 4, the rotating shaft



25 projections disposed on one side of the surface of the substrate 13 or
symmetrically on both sides of the surface of the substrate 13.

Further, in order to ensure flexibility when the USB connector is in use,
as shown in Figure 2a, a rotating shaft assenbly 18 is fixed to the surface
of the substrate 13. The rotating shaft assenbly 18 may be fi xed to t he
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connects with the metal legs 11 and the other end passes through the first support hole 1831.



As shown in figure 6, the USB connector has been installed to other
conponents to forma USB device, the USB connector may rotate cl ockw se or
anti-clockwi se relative to other conponents by neans of the rotating shaft
assenbly 18. During rotation, the connecting line 12 twists or untw sts
like a fried- dough-tvvi st. Further, the rotating shaft sleeve 182 incI udes a
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1811 angl BislsHr ! alln{])gitg e 28ed- )(Nﬁh%rﬂtgvﬁ@tn E%I?e? ber&aflﬁﬁeslﬁalﬁas%év% 1894 &ihead.

The tra| I'ng en passes I Tst sleeve E)art and cooper at es
wi t hs t hfirss ebovadpast e8P0 apacand 1sB23e pfirt 11823 pod arlagdc shafl 824 Hwviasudeevedapr ess

the el a ter the tr i

cavity i%a%cﬁ&"f gi@@%ﬁgeg?e e866§¢4 %19%@;{&&' 1;82%%853 %461?)%7; 3(%2[}10? M%ﬁld

el asti capalet 1808240fm@sUiEHe Sdet Wall of hie edcand blecwgpat ¢82iedthelddstici mrte] &4t ed
out of the hole 18232 of t i de Il. of the,second.sl eeve rt..15Ln the
second BREQGiABANE 24 st fo g B, efadng SRS GaE baT 1511 BBdh ac
a U-di Sﬁaiﬁh%énwmﬁi QS HNEINNBEK vﬁﬂﬁﬁ%%ﬁasﬁ@@q&@e @8ad. IThe! tkislieg Ele1849Bpasses
connector 5 described in the first enbodi ment, a housin 52 and a PCB.

Thel®anthrpaght the fiestisirsse PrA anfeopperaes sithdle seqend sleeve partdaea of ihe 1fingame
refer en&%f@#@%ﬁ’eail@ t@%{és@c’tﬁg eldBtid Qrtf1'8F§tAﬁé1§bﬂg'tf5‘?l edd$8155R £@ uﬁf‘ﬁm@d e 51

i ncl ude a connec a substrate 13 an
rotati ngvstlyaf&ZB:iscﬁeﬁibl :yecma:l slaee gad, dfe thaindeimbteys Otht:@bﬁé@mrtvd&Zé} one

end of the connect ne 12.. T t.al b face
of the SaWETTH atl CF%LEaé‘:E p?f’gie]sﬂiflf elfg@gr%l% f%%li @g %hé ?'ﬁe%‘%@rface
of the @thgé@haglkaveﬂme USB connector is |nstal |l ed at the end of t he

housi ng 52 by the rotating shaft assenbly 18. The PCB is di sposed inside

the cavity of the ho S|n and the end. of. the th othr end of
t hels 25 conn]&,i%? ﬁifop ‘meﬂtsraéégﬁ‘f“éé@ Elggﬁ @C& @gnﬁbﬁg{%%&% F‘u‘éc

connect QrdidiSold %Yl'efé@éjnéiﬁroﬂi‘%a‘i)‘tﬁrfa?&ﬁeso@cn H&ﬁzd@@'ﬂfé 9B connectod 31 & @KEr 156@1
facilitate assenbling, the housing generally includes a first housing 522

and a sec@ndilbesibadinens. a heusing rSx anhe PGB Jbesemenputs aydhgssin tb% Ebther
to for c Y. bot h
ends-of “HET e srt TR o] 8 e ShaP Rl R R R R el

i s provilgeUSt ceinctier 5$|1de£udés oeeal et bf, o drembetingt liho 03] mgubsﬁa@ &JSInd a
connector is thus ins d at one end of rst_housi tating
ol oSt JaessTRES 1eoRt o8 ol Myl Besol Rttt wil st il e
housi ng.dnfedtBRNitd €2.UBR: dRvi1qegs Therd fBnkaniedieofurfiny omh@tsﬁagmtehw éBmaect
to the housing and ensures the continujty _of the connec U%;BI ine 12.

Mount i rigtating st agssabde d §is ﬁ?‘e‘bﬁéﬂ@nﬂn%ﬁe Pflﬂmfﬁubétfatﬁdésir EHWFISE Bt i ng
shaft %ﬁ&ﬁg%:{ % th8 etl'fﬂi%f g Homh r%yqqﬁﬁ&aﬂ sHa@l dsQMhINYG ¥R Re PUIBSIsT Eécﬂg
asse in

shaf t y 1 nc es a rot aft sleeve and a rotating shaft, the
rotati ngsmlha]hd: canaw pHtlat bowsing Iaad shatnd off ghey #CH IqenrmtSawtth@Wa@td §f dwve is

rorti rignanape e EE e ePRel The R aFrulpBaiRig Ror el sPAR A a1

one endh@t;mfda;eo&‘imesﬁoul@mgsl ng; alternatively, as shown in figs. 5a and 5b,
the rotati ng shaft assenbly 18 includes a rotating shaft sleeve 182, a

SRS SRR B s A AT I LR e L
sl eeve j182,P@%:588nf 508 TASIHS 4nlr @B GBcdiehSREREJointRpOhEr ROT@mM1B83IAviat irone
st de Ofw}turc]f threOPt(?l% I1snc?1sposed When assembled, each of both ends of the USB connector is fitted
30 into one corresponding hole which is provided at either side of one end of the first housing.
The USB connector is thus installed at one end of the first housing by the rotating shaft
assembly 18; then the first housing is covered with the second housing to form the USB

device. The USB connector may rotate with respect to the housing and ensures the continuity



10 shaft support 183 and a hol e 5221 forned at one side of the one end of
the first housing; the rotating shaft 181 may rotate in the rotating shaft
sl eeve 182; a first supporting portion which is coaxial with the rotating
shaft 181 is provided on the rotating shaft support 183, and a second
supporting portion corresponding to the first supporting portion is

provided.at the fir usj ng.. the first supportin n s wth
Phe. secondestmeririie dar Mooiiub e onieRB o ond hf b By HoRE e By e
connect eétathhd bhetfh@ssiamlb 1&1%@ BE implegchiddSih S EBRSHIngOwReY: thO fothle Bera
proj ection rotruding qutward fromthe rotating shaft support 183, and

the secf§" w& P?\@“ﬁéﬁ“‘t‘g Hiaftridgeve @nd arelatng sit, sy resaiingtshalt wesy rotageinof
t he Onet}?éqﬂlaﬁfsléel@@ tilk rﬁamggmeemg fbe tcpfh%J BfhlO0r ih% s0Bstafd aha'fegcht be

hole. Alternativel supporting portion nma gr éo ormed on
t he §ot &pihnends hﬁfthe miﬁjmgrshafias fittethénteebo n@tr@ppmrbng hnlg qfwtheosndnwg‘? tlﬁeorae 20

proj ect | LR8P {httQ:tffr&qwﬂgng,t %Fr%tlfve séjg%irn r}{sllcg%f ad'{dh‘fov ghe 10 artlﬁllg% Qs?sg%l

housi ng, and on'i1s tacle
521 on ﬂ&enduda‘saqetanhgtshﬁ‘t kleensd r@, aconrnmpdpdfe$sl el WSBatensiedt appom 188ich a

e Sl 087 1 Beb B iSRS o o sl O e o o
met al | gigsvd @%afs@stfﬂ‘b%‘l m%ﬁlertﬁz%ﬁgﬁ %fé' s%con\'ﬂr t ho1eMean hisbittesi@d oftiﬁéfrdt@ﬁ’l

device, only the other surface 0 he substirate opposite to the netal %egs

expddesshat fupporBaians a hOI’fFéﬁ%ainyﬁiﬂé@ ehenenyde plethgwmnglent! of hef firshheusingg the
cont am palet Shrdaragsd oRYe rﬂ%e? hﬁ%t 1 leeve 182; %gygtts%ﬁfo’rlu?gs? T

Figure 7, fromthe pe pectlveo 1 Cs an ereis a
snoot h isrenagial ivath et naeeing sshathut8di ideprevidédior thé rathengd ISRt supyectt b33, and an

out si de ace of .t he hous USB.connector is C at ed
e Teeate So B o SR KRR i SuphRals HOgEh %S iR LBt or
and t hehthairgy; nige AP eagpotndpveioh kBopaaRes SHfh M6 8esddl fipporting pRRREASARCH Of
t he USB devi ce is, aest npl e and_snpot h, thereby neeting the user's

reqlil r efRIRES! I¥RIaklY 4R Q‘gi?’ec%fl%f&%wgh the first hoyagies RBRATTIRPGPE DRITon M2y
practi Cge alphsedtoR l@m%&gtﬂfmé@ﬂt&a‘ﬂ Ao Wetrﬂtaﬁ ? sﬁ;ﬁ’)g%‘tat 3h?ﬁ{g F%eg(% i

direction oOr "in an opp03|te irection so that

easy t oSUPPEItEE PPHEOTUSEY Hee uh@l@ Beddoumaratiogher higlepf élsﬂeme dndvod the st kdvisitignat es

the di saduaBlage. ah CARYENLHORN L SB ek Ger) B YALPD, 108 HSR GaNRSEker | S

arrange Irne w ousi ng
descrl pgroove &traed drsthasexroﬁtmgaslﬁﬁempgbndmpmenmbncbfsu;sﬂwlrm esieioh mﬁweatal on.

snotedthat it S e for a n ille 'nth art to
var o usRGaTPT St IR RS s hath OB OF 1 Bt RBEp I Bl es
of the RoORBEM lslﬂayigmm@ﬂl@g}aowﬁose nodi fications and variations wll fall
wi thin the scope of the present invention.

The receptacle 521 on the surface of the housing accommodates the USB connector in
such a way that the metal legs face to the receptacle. Thus, when the USB device is unused,
the USB connector is accommodated into the receptacle and the metal legs face to the

25 receptacle. Viewed from outside of the USB device, only the other surface of the substrate
opposite to the metal legs exposes to the outside, thereby preventing the metal legs from being

contaminated or damaged by the environment.

Further, as shown in Figure 7, from the perspective of aesthetics and psychology,

there is a smooth transition between an outside surface of the USB connector and an outside

30 surface of the housing when the USB connector is accommodated in the receptacle. Thus,
when the USB device is unused, the USB connector and the housing appear to have the same
surface so that the appearance of the USB device is aesthetic, simple and smooth, thereby

meeting the user’s requirements for exquisite products.



CLAI M5 1. A USB connector conprising: a substrate; 5netal |egs

positioned at a surface of the substrate; a connecting line, one end
of the connecting line electrically connected with one end of the netal
| egs; and a rotating shaft assenbly at |east partially received

within an aperture defined in the substrate, wherein the rotating shaft
assenbl y COWRE isBSwR il Pigald BlinShadticeatid BSB Qbatdchd miatdtatk GRtieR¥Fsct Rdnﬁhe
rotati ng@@ haft bei ncgi rotatabl ein the rotating shaft sleeve. 2.

USB conh@usiigr inge 6edion prop 4 appsite digsdionisn thifdt msy dolatg iepiiirandra sasy *Pu r st
posi ti onhng 1§LNYSH Lﬁe%clehﬁ,fcg% % il rers&ﬁqtn}ré}ﬁioﬁhé} thinfle§ QN dadvahtpecand
posi tioning structure therein, ere Irst positioning structure is
engagabd:tmvmnumrant hléBscéwmednpdsch tlenUBB cotnectdrus errengedaala lzee wish dhd hasising
nove 153 tThE SB connector according to claim2, wherein the rotating
shaf %I ’P%? er conprises an elastic part, the rotating shaft with
t he flrst posrtlonlng structure extendi ng through the second positioning
structure, thke d¢scsptigoshdviedninigelgta spetiat embodiagnngf diet predene isenidod It is

ositionin structure 0_.conpress e ela tic part, within th otatin
gh af t Sqnggcgéhat AT 1S7PQ38 edgq}rl ngerégwi(qgefi HB %6‘5{ 'f%oﬁ‘g]l“ﬁ darlous moglfr cations an

variations without departing from the principles of the present invention and those

modifications and variations will {all within the scope of the present invention.



a USB connector positioned at an end of the housing, the USB connector
conprising netal |legs, a connecting line, and a substrate, the netal |egs
bei ng positioned at a surface of the substrate, one end of the connecting
line electrically connected with one end of the netal |egs, the USB
connector further conprising a rotating shaft assenbly at |east partially

25 received within an aperture defi A. MShe substrate, wherein the
rotating shaft assenbly conprise a %—ng shaft and a rotating shaft

sl eeve, the rotating shaft being rotatable in the rotating shaft sleeve;

a printed cjr gngBQggﬁ&t&icgg@@igﬁll inside a cavity of the housing and
electrically connected with anot ﬁer end of the connecting |ine; and 30t he

housi ng def] élfb@@até\ receptacle for receiving the USB connector. 5.
The USB device according to claim4, wherein the rotating shaft has a first
posi%i oni n sttl:uctur e.thgr eon .fmd &.B}e rgt ating shaft sleeve has a second
posi ti oni ngn%? 5t RRediansd PEF P TARR OF IS UPHENS  rst positioning structure is
engagable with the second po i%:i oning structure to realize relative
movenent . F6COMRRAINGSHICH Q5 E%ds acsrannting live glasirpallyganegcied: wish pae and af
shaft aggeabhylcfyhlier conprises an el astic part, the rotating shaft with
the first positioning structure extendi ng through the second positioning

structure, r PQSi.ti.0onj t r J. ith the ond
osi 1 oni ng e ShEPRSHhbR QS R - AV A%, A PR SRR
shaft shk@mirete, wherein the rétatihpehbiBSRBssetig eompa sy dlitgtinOsiedfahmd 4 rowhes shat t he
USB device i§ a w.rel ess network 10Qadapt or, 8. A USB device

Com])(} is Flﬁ%‘{ea aiesragagpg ahadt being rotatable in the'rotating shaft sleeve.

2. The USB connector according to claim I, wherein the rotating shaft has a first
positioning structure thereon and the rotating shaft sleeve has a second positioning structure
therein, wherein the first positioning structure is engagable with the second positioning

structure to realize relative movement.

15 3. The USB connector according to claim 2, wherein the rotating shaft assembly further
comprises an elastic part, the rotating shaft with the first positioning structure extending
through the second positioning structure, the first positioning structure engaging with the
second positioning structure to compress the elastic part within the rotating shaft sleeve.

4. A USB device comprising:

20 a housing;

a USB connector positioned at an end of the housing, the USB connector comprising
metal legs, a connecting line, and a substrate, the metal legs being positioned at a surface of
the substrate, one end of the connecting line electrically connected with one end of the metal
legs, the USB connector further comprising a rotating shaft assembly at least partially

25 received within an aperture defined in the substrate, wherein the rotating shaft assembly
comprise a rotating shaft and a rotating shaft sleeve, the rotating shaft being rotatable in the
rotating shaft sleeve;

a printed circuit board disposed inside a cavity of the housing and electrically connected

with another end of the connecting line; and

30 the housing defining a receptacle for receiving the USB connector.

10



a rotating shaft sleeve having a cavity defined by a first wall that is
substantially parallel to a second wall and a third wall that is
substantially parallel to a fourth wall; 15a rotating shaft disposed in the
cavity of the rotating shaft sleeve, the rotating shaft capable of rotating
relative to the rotating shaft sleeve, wherein the rotating shaft has a

first positi PRé DYBHek e abERdinBes 8RN ANAhERE het@kiifgstafaiat agragiseitbamga
second positioning structure therein so that the first p05|t|on|ng§ ,
st r uct usteichge dhgyeerabn@ the refatine skt slsevpbad isseomigpetiieing sEuetere BIGiRe

wher ei neACCTE Tyt ERRSie FRR-EREFOAIEE, Bl BSHEHRE FodlififE sRHRBE

sur f acercafizd fakutist bstveabe. where the netal |egs are positioned and is
substantially perpendi cular to an extending direction of the netal |egs;

a caonnect i ggThe NSRALRCEAEcrAReSH! AGE S OWvhélkp Sibotdtiak&shathRs@hbly doghand of
the nmetal legs electrically connects with one end of the connecting |ine;

25a pri ¢rneriises maudlastisopard the eetaring ahafy vatnthectisd positichignirugiure egendingough
0% g on Bl el 0 0y B D D SRoouE P g Vi B

I s di spose e "housi ng el els
r ot at abdeyort p@itheghd grenire ack@hprefahbeldsiongriswitiinake fduaingwhsft skte. can
rotate around the axis of the rotating shaft. 309. The USB devi ce according
to clai m 8/ hheHeBrains acaprsineioelyim 4.ovaBIte HoBadavins 63 Wieletidebtonhe
hougj ng, £ to%hat the substrate can rotate 180 degrees around the axis of the
rotai ng shaft.

8. A USB device comprising:

a substrate;
a rotating shaft sleeve having a cavity defined by a first wall that is substantially parallel

to a second wall and a third wall that is substantially parallel to a fourth wall;

15 a rotating shaft disposed in the cavity of the rotating shaft sleeve, the rotating shaft
capable of rotating relative to the rotating shaft sleeve, wherein the rotating shaft has a first
positioning structure thereon and the rotating shaft sleeve has a second positioning structure
therein so that the first positioning structure is engagable with the second positioning structure

to realize relative movement;

20 metal legs positioned at a surface of the substrate, wherein an axis of the rotating shaft is
substantially parallel to the surface of the substrate where the metal legs are positioned and is

substantially perpendicular to an extending direction of the metal legs;

a connecting line adjacent the surface of the substrate, wherein one end of the metal legs

electrically connects with one end of the connecting line,
25 a printed circuit board electrically connected to the metal legs through the connecting
line; and

a housing, wherein the printed circuit board is disposed inside a cavity of the housing
and wherein the substrate is rotatably attached to an end of the housing so that the substrate

can rotate around the axis of the rotating shaft.

30 9. The USB device according to ¢laim 8, wherein the substrate is rotatably attached to an
end of the housing so that the substrate can rotate 180 degrees around the axis of the rotaing

shaft.

11



10. The USB device according to claim8, wherein the USB device further
conprises an elastic part, the rotating shaft with the first positioning
structure extending through the second positioning structure, the first
positioning structure engaging with the second positioning structure to
conpress the elastic part within the rotating shaft sleeve. 511. The USB

devi ce accoydi |l aim 8, wherein the USB devj |s.a W rel ess network
adapt or . 121.’(9@ %ég% dgef\:/vil%eeacc?glr%r}% 19;Ggm g Wﬂ%‘?%&bgglﬁgﬁwg& R CSPPHES Y oned
at an emrthsté parhehdtgingGhaft hethUbBfiew poddbsing c@mile ikR@dingAhaERIhe ®Eshd a

connecting._li.ne, and a substrate, the netal |egs being positiaoned, at, a
sur f ace pS%“P’Fng ssHH%T'PFeattE‘? l%’(s.’iﬁep‘égllf&mé)‘?g F‘l‘i‘éCt‘é"Srﬁi’@gg‘PﬁgW{glil ﬁge &pc0adr pasiomipg

connect gfuMinelto eApREFKHhEkIdMe parRbathin B8 RotadSsnbBBIeonnect or further
conprising a rotating shaft assenbly at | east partially received within an

aperfure defli AbeUSE daviceqgperdingtte claim 8, whereimthsrJ$13 devies iscuivirelssrapatwirk

di sposedqidisi de a cavity of the housing and electrically 1l5connected to the
metal |egs through the connecting line; the housing defining a receptacle
for recei vildgAthgb USBee comptdiog: ; wherein the rotating shaft assenbly
conpri se aarotugti_ng shaft and a rotating shaft sleeve, the rotating shaft
sl eeve havi nh DBV ty defined by a first wall that is substantially

paral | el ta dSBewanettwapdsittgi@ddat talidnd ofatht Holigihg,l the TULIS teantdotdr! donipisalgl el
to a fourth wall; 20wherein the rotating shaft disposed. in the cavity of
c

t he ¢ ot Bieta} éeggh%]c@n@pfé%g,g{le,taﬁg ar%‘pétﬂt‘?}d metal legs being positioned at a surface of

the substrate, one end of the connecting line electrically connected with one end of the metal
legs, the USB connector further comprising a rotating shaft assembly at least partially
received within an aperture defined in the subsirate;

a printed circuit board is disposed inside a cavity of the housing and electrically

15 connected to the metal legs through the connecting line;

the housing defining a receptacle for receiving the USB connector;

wherein the rotating shaft assembly comprise a rotating shaft and a rotating shaft sleeve,
the rotating shaft sleeve having a cavity defined by a first wall that is substantially parallel to
a second wall and a third wall that is substantially parallel to a fourth wall;

20 wherein the rotating shaft disposed in the cavity of the rotating shaft sleeve, the rotating
shaft capable of rotating relative to the rotating shaft sleeve, wherein the rotating shaft has a
first positioning structure thereon and the rotating shaft sleeve has a second positioning
structure therein so that the first positioning structure is engagable with the second positioning
structure to realize relative movement;

25 wherein an axis of the rotating shaft is substantially parallel to the surface of the
substrate where the metal legs are positioned and is substantially perpendicular to an
extending direction of the metal legs;

wherein the rotating shaft assembly further comprises an elastic part, the rotating shaft
with the first positioning structure extending through the second positioning structure, the first

30 positioning structure engaging with the second positioning structure to compress the elastic
part within the rotating shaft sleeve;

wherein the USB connector further comprise a metal layer which cover the subsirate,
the metal layer being opposite to the metal legs, the metal layer has a U-shaped cross-section

having two flanks extending away from an undersurface of the metal layer;
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shaft capable of rotating relative to the rotating shaft sleeve, wherein
the rotating shaft has a first positioning structure thereon and the
rotating shaft sleeve has a second positioning structure therein so that
the first positioning structure is engagable with the second positioning
structure to realize relative novenent; 25wherein an axis of the rotating
shaft is suldstreinthalSi qoanaitdreﬁxrther aohqar'fsas { &ed-podoft simctub & paventthel/8Bt he

ot ondi ROE LT O Re0E rehde sl kol PR EOR B ER Mo

furtherpﬁgapmh§ﬁﬁmam el astic part, the rotating shaft with the first
positioning structure extending through t he seconﬁ Rgs%%lonln struct.ure,
the first 3BpFsvestsm mgerds: femypl Iesgane vd e ot fan RIS Hhf
Strugt upR, ﬁé&xoﬁw oG3shel Hﬁth@ﬁHsﬁa@%ha ath Hi'fgﬁu&xﬁﬁ erngt(ﬁttﬂé}ﬂetihﬁ%r whigR ¥
wherein"the USB connéector further conprise a netal |ayer which cover the
subst r anear thhveetpblegh. | ayer being opposite to the netal |egs, the netal

| ayer has a U-shaped cross-section having two flanks extending away from an
undersurface of the netal |ayer; wherein the USB connector further
conprises a fool-proof structure to prevent the USB connector from being
inserted reversely, the fool-proof strunture includes at |east one first
proj ection; wherein: the projection extends fromat |east one of the
two flanks of the nmetal |ayer, the 5projection being higher than the
substrate and at a longitudinal end of the netal |ayer which is near the
netal | egs.
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