USB CONNECTOR AND USB DEVI CE The present application clains the priority of
Chi nese Patent Application No. 200810006325.5 filed on Feb. 26, 2008 and
titled "USB CONNECTOR AND USB DEVI CE', which is incorporated herein by
reference inits entirety. 5 FIELD OF THE | NVENTI ON The invention rel ates
to the field of comunications, in particular to a USB (Universal Serial
Bus) connector and a USB devrce BACKGROUND OF THE | NVENTION Wth the rapid
devel opment of comurUb& CEONNEARDRMNDIBSHE BIL¥i€kpl ay a nore to and
nore inportant role in people's |ife and work. Conventional USB products

general |y usge 5BR6I abbtt%aoﬁoaaaﬁ kS -pridri QH‘ @‘tunlé&B A &b Rcalisn PLQVI ded
at a front end of th roduct s, and USB products cohnect with a
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presen nt.ion t f t regard to the USB
produc?ghgggno%@§h§%nﬁ tﬁ%ﬁ§@ﬁ8§tq8%ﬂg 1tnnﬁsmgg%p'port connects 15
longitudinally with the USB body Therefore the | ength of the USB port
adds to the length of the Wﬂh he USB products | onger. As
a result, such USB products are nei t her easy to carry nor up to people's
standards f exqursrteness and conpactness. SUMVARY OF THE | NVENTI ON The
present inv ‘i“dﬁmﬁ)r“d\‘/’lﬂ&’ééo &m@ﬁ ebrHBELBicateNs. W NI kP ed/SBrfidnivesal 20
connect@ial Mg @nnedbcatd 4 hhpkers, thereby decreasing the thickness of the
USB devi ce. T)e present invention provides a USB connector for connecting
with a USB female conprising netal |egs, a connecting line, a substrate

and a rotating shaft aspavikyRODSDOE ML INGURIGN [e0s connects with one
end of the connecting line. The netal legs are formed on a surface of the

substrate. onne nd the rotating.sha are fixed to
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Board) wher ei n: t he USB connect or conprises netal a connectln

line, ek stSrBaF‘é““é?ﬁ’d”% A sPetifing SBseranectas sSePr*i?IVSﬂCdo’f‘rei gﬁ@t oid ph éwn’dtsﬁr | egs
conneckgquiik, hin@Mie 898 pREdtcl& nARN G NOSBIJAS: thidigh 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 formed on a
surface of the substrate. The connecting line and the rotating shaft assembly are fixed to the

25 surface of the substrate,

The present invention also provides a USB device comprising a USB connector, a

housing and a PCB (Printed Circuit Board) wherein:



metal |egs are fornmed on a surface of the substrate, the connecting line is
fixed to the surface of the substrate, the rotating shaft assenbly is
fixed to the surface of the substrate; and the 5 USB connector is
installed at all end of the housing by the rotating shaft assenbly; the PCB
i s disposed inside the cavity of the housing and an end of the PCB connects
wi t h anot hethedn¥B ebnitcher compeaedsi metal fepe;a ra:tmm«ai;@elhepuacﬂasemfcnarndazcmmr%dat i ng
t he US nect,or is 0 'de a surface of h ccording to
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| egs ametal topRme: ﬂ)ﬁmﬂedilen awutfaceotthe LD S @hfedMgdeti IRBS W Belsbface
connect# Fren tp the netal |egs. Since the size of the USB connect or
ngsﬁ lpfE0te

dependS $iradn s phadk @%@H@m fixeg iy the syrfaseodithk pestaippand the

regyir @S’Br&)nﬁéctdnﬂ§ QfstdiRg af DEeddB (LORNRRy P AafilesHRBss Rl e, the .
t hi ckness of the USB connector and further, the th ness of "the USB device

are 15 reduced wi thout conprom sing the function of the USB connector,
Conpar ed wi ¥ iGHe s dampehinsisiedhc usBhprbbadpusing hed ahicoknédes FB tchenddsB

dev'Cewﬁﬁ%Q@ﬂkﬂgmﬂﬂTﬁpﬁrﬂiaﬁﬁQrw Lhyention is greatly reduced so that the

USB devi ce becones snaller ard easy to carry. It not only neets the
peopl e's requi renent for exquisite and conpact el ectronic products, but

al so i npr ovegreptaeleponetécvahpdafingritic 4683 ketricc®rof prdedddSB dewifaee 0R2€heBRI EF
DESCRI PTI.QN OF THE DRAW NGS Figure 1 is an exploded schematic view of a USB
connector étcording to a first enbodinent of the present invention; Figure
2a is a first structural schematic view of the USB connector according to
they first sotodinpaatthofUIheopresenidithy @88 dByice D Fhgyf@ehint ét@ns aeond
structur%kischenatlc of .t he USBf%gnn ctor according %o the first

embodi WERL 1967 AHEMBrbUb e SPHEWH1 BRSUBEBiG o8 28 (G ensufe bk sruwsig dHes ol of a

rot at i mg rsAaf lepaSSRidhY sbomhé USH SiHn8ctds dc;Fdnglx“hﬁmﬂy on t8e %E!Ss‘d%k‘%@l as_
schemati c of t%e rotating shah assenbly shown in Figure 3; 2 Figure 5a is

a firstonpastihalthigkesss bery asepeingnet off woersng shasBRisvnrsstadotr diengSBo a
secondreEROM TBRL 0L (MEe l?fs%?@cﬂﬁ]égﬂv%% ey, thc.gg{la(n%t?% b FEsQad PRt i al ly

expl oded schematic view of I ce acco
15 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
invention is greatly reduced so that the USB device becomes smaller and easy to carry. It not
only meets the people’s requirement for exquisite and compact electronic products, but also

improves the practicality and acsthetics of the USB device.

20 BRIEF DESCRIPTION OF THE DRAWINGS

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

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;

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

embodiment of the present invention;
Figure 3 is an exploded schematic of a rotating shaft assembly shown in Figure [;

Figure 4 is a structural schematic of the rotating shaft assembly shown in Figure 3;



to the second enbodi nent of the present invention; 5 Figure 6 is a first
structural schematic view of the USB device according to the second

enbodi ment of the present invention; Figure 7 is a second structural
schematic view of the USB device according to the second enbodi ment of the
present invention; and Figure 8 is a schematic view of the USB connector in
use in the Ejgﬂmw&eeﬁ:ampmrimli}ngxpidd):dtsmhctahﬁicsﬁewnd‘ aedbBdicnptacafrdingac pr esent
i nvention. DEH@{ ﬁCR PTI ON OF THE PREFERRED EMBODI MENTS The present

i nvent TSR] SRRRARETY BSPEEUH VIO he first embodi nent, as shown in Figure
1, a USB connector 51 for connecting wth a USB fenmal e includes netal |egs
11, a connegigirgH 1isr&%e&éhda}ﬂﬁltr@]}Smfﬁddcdtsehelﬁamm&vQ)fﬁfﬂh@USB]&vld@QicaﬁHﬂﬂ7 | egs
| I connects with one end of the connecting line 12. Aother end of t
connectihg3qcPhd cnbodmepteldhe presgiAREOIGRt h a PCB. The netal legs 1 1 are
formed on a surface of the substrate 13. The connecting line 12 is fixed
to ¢ he sur fﬁ?@l eQf 1stami sS4 @tsBhdkdatic 1w of kOB 8viet a&&?drk@ﬁ) Q}Q@@&ﬁﬂor
depends mainl'y on the thickness of the substrate 13. As long as the

t hi ckn@gRodimerie thypresenaineendorieet s a requirement of inserting the USB
connector into 20 the USB fermal e, the thickness of the USB connector and
further, t AR f d d . h nsing
the funbti on®ar Lo 0o Conmoot ar MERe Pl fr IR SRR AR B,

pr oductesond ¢rebadimekingske pifewﬂhelwewndeudce according to the present
invention is greatly reduced, nmaking the USB device smaller and easy to
carr whi ¢ t e i.repent,. f ui site.an
corrp)e/lct el e@??%n% 18%'10}%1% e u? ﬂpe[?ﬂg é%'gmgnrl%r}q’eesmtt %Ejprac(iq'fcga |(Pdm§nd
aest hebithssabnd heb(uSBmdewﬂrhemeuﬂmhh&lhrmme when t he thi ckness of the
substrate 13 is nore than 2.45 mm it may be difficult to insert the USB
connector into the USB fenal e. Wien the thickness of the substrate 13 is

| ess than 2.RBEFRILEDBESOCRIPGEON OF THE RREERRED IMBOITEMEBRTSenal e may be
too large after insertion of the USB connector into the USB fenale. As a
resul t, thepgtghidii Bb(ze&ﬁ( 1§dgﬂﬂ&?§§¢]%‘wbet ween the USB connector and the
USB femal els reduce here ore t hi ckness of the substrate 13 is
preferably in the range of 2.2 nmto 2.45 min. The netal legs 11 may be
fixed to thie barffradcenbidimpbel, sulskewatie Figurpy, nddb whngatorMdl dor connecting

with a USB female includes metal fegs 11, a connecting line 12 and a substrate 13. One end of
15 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
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
20 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 comnector. Compared with
the conventional USB products, the thickness of the USB device according to the present
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

25 mmproves the practicality and acsthetics of the USB device.

Furthermore, when the thickness of the substrate 13 is more than 2.45 mm, it may be
difficult to insert the USB connector into the USB female. When the thickness of the substrate
13 1s less than 2.2 mm, a gap between the USB connector and the USB female may be too

large after insertion of the USB connector into the USB female. As a result, the stability of



Decoration (I MD) nmolding or hot-inserting. Furthernmore, in order to inprove
the connecting 5 strength of the netal legs 11, slots may be set on the
surface of the substrate 13 and the netal legs | 1 are enbedded in the
surface of the substrate 13 so as to integrate with the substrate 13.
Alternatively, the netal legs 11 may be forned on the surface of the

subst r atmmedBrbycteoen dbé cUSB rmmmctts. arkbthee Xi&ip f@nalt hie rﬂéﬂic&ﬁ Tagsfdre) thar e
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and 0.2 mm Further, in order to prolong the fe of the USB connector, the
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pr event the net ein user “cont
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t er mi nA3i?* or connecting with the ground wire of the PCB. A metal |ayer
14 is provided at other surface of the substrate 13 opposite to the netal

legs | I. Tihﬁ“tmiﬁ,tim orlayer cn'LﬂleCmﬁ ng&dtscalchiindchife @eaunthice ¥ wah the Inetilhr ough
a netaf she 15 to.realize the ESD rotectlon Further, the netal |ayer 14

may be'¢§s F by P Bofemgl G jthe sudiceralaht geetalslegs 1 b gy eelpysthgivriaes pbicon,
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15 extends through the substrate so that one en he neta t 15
connechaglvi af hﬂ@iﬁeﬂlm unarm, et miaydie difficudt tot ineert drmé&& cmgmmlfmemm thaendSBhe
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i nvi si assenb
i npr ovamig).2 hen.aest het i cs of the USB 30 connector. The netal |ayer 14 may be
fixed to the substrate 13 by means of ultrasonic wel di ng, bondi ng or ot her
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1T 1s 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.

20 Further, in order to improve the Electrostatic Discharge (ESD) protection for the USB
connector, the connecting line 12 also inciudes a ground terminal 121 for connecting with the
ground wire of the PCB. A metal layer 14 1s 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

25 layer of stainless steel so as to improve its anticorrosion, thereby prolonging the life of the
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
outside of the assembled USB connector, thereby improving the aesthetics of the USB

30 connector. The metal layer 14 may be fixed to the substrate 13 by means of ultrasonic
welding, bonding or other methods so that a good contact between the metal layer 14 and the

metal sheet 15 is ensured,



Further, in order to enhance the stability of the USB connector, a retainer
16 for the connecting line is provided to cover the connecting line 12.
The retainer 16 for the connecting line fixes the connecting line 12 onto
the substrate 13. The retainer 16 for the connecting Iine may be nmade of

pl astic or hot-nelt rubber by neans of injection nolding. The heated

pl astic 5 ofurttict, MBhﬁurmbmhmumsh&hwbéﬂybﬁﬂﬁ:UIB(gapub@tmeenukhe6d0ﬂﬂﬁ£ting
line 12 an he re or  t he connectlng
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substrate 13 to prevent the USB connector from belnq inserted reversely.
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contact between the netal |egs and
pr evendidhgrmhtewsBined htrExtthe cdmeetingdéierrdter n@(ér%ed reversel y i nt o the USB
femal e and from causing a short circuit or no function by neans of the

f ool - pr oof tur _ IS f: efwee ur f.age of. the
Substrate f%hgﬁ% %h@d%hH@?hagﬁfqg??f%%%ﬂgg{ Pﬂﬁ:b§ﬁeﬁnF%§D§u ?ré%oor
engagegrusiitry 17 heprdbidedBnfieeralréace bl élef wbbtrgpe 0dfo ptevargttie &ISB/camyctbefrom

accommpdat ed info the gap. Thus, a USB fenual.e eg mﬁth
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the surface of the substrate . Preferably, f ool - proof structures 17

are di dpysauthedysistdess thagndthg N&Hméw;lﬂh‘r b é&@ew plteh@ﬁglaab@ K&Becongegter frpmr ove
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bot h urface 13, Further,.in order .tg ensure
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rotatin ssenbl y be fixed to the surface of the substrate
13 by Wgé‘ﬁéa?&gl% fqp %BWé“f)\%qf:d‘iVﬁ’g%’%‘éW&CH@m’éFfH M egprdingdg this gpbedingat.and
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rotatlng shaft asse forma devi ¢e such as a of
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shaf t d&®tedmdaral faolligtte ngnsfafuringl ABueatl 82y, thdéal pratfisngctures 17 may be the
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

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

30 assembly 18 may include a rotating shaft 181 and a rotating shaft sleeve 182. The rotating
shaft sleeve 182 is fixed on the surface of the substrate 13 and the rotating shaft 181 may
rotate 1n the rotating shaft sleeve 182. The rotating shaft 181 has a first positioning structure

1811 therecon, and the rotating shafl sleeve 182 has a second positioning structure 1821



shaft sleeve 182 is fixed on the surface of the substrate 13 and the
rotating shaft 181 may rotate in the rotating shaft sleeve 182. The
rotating shaft 181 has a first positioning structure 1811 thereon, and the
rotating shaft sleeve 182 has a second positioning structure 1821 5
therein. The first positioning structure 1811 works with the second

posi t i tweichg Ricrfiret pasioh8R1strubmire €8l i werkks hatlphsistdomripagitibuimgtsirabturel e 1 g
rotating shaft assenbly 18 with the first positioning. strycture 1811 an
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1811 neets the second location structure 1821, the elastic projectiaons
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contlnuousﬁy rotating the USB connector 51 has effect on the USB connector

51, therusfuetd Stl preejsdbe sasasd depoemsttuvdee 1831 .rthe clontioprojdetionnimeert wad theof t he
15 posjtieoning.hal es. gr. - jtioni roves. and disengage fro e
15 P ABS 0N <5 A, ORI BRI BT RN 0 SRORIE L BETLARE
ori gi nalnnditbett.iWheoa fane ppeaiiteudiyrecitingnhe USBarod@ectdios f Agi dffdcabe the

nmount i t he USB nnector. 51 to.other, co nents to form.the SB devi ce,
the ol 4Bi HGMEHA 6 aBe Ny PTGy RETHARE Ta0R G A0F S RAATL 06 (por
183  phitideend Rcy@thi podibbsing R veohat §i8eheahafibnstheousidSdg helcki afaon the
surface of the substrate 20 1%, the rotating shaft assenbly 18 with the

rot at i thg HhesHppBRY coggedo folriedn am otigmakdirdcsior opfn opisite disettioat e 13 by
the rotating shaft support 183. As shown in figures 2a and 2b, the rotating

shaft assenp Gqdr @UhdgGidnbindh o AL VJHGrEREGE 5$UPRALE cdid cﬁdeﬁ%qﬁcr{;hﬁ R
surface of the substrate in the tollowng way: the rotating shaft support
183 i sUhBsdeadrei thettogntisgrshalt essintind 8 sulgs tlsatieclud:s aarotgongt shefi supparhé 83,

rotating.shaft support, 183 whi ch, cones i .contact . with th urface of the
Q0SB SR G B ol RR e PER ! T5 PR sl Bl SR

25 substrate 1 i Xe TSt 'su
semondl 3 tippotdtingceheft 483@Abar B with owi dedingtshel bljgiortsisdds Giked betlieauatéang shaf t
Supporéle :.Iéggstzra?es 3eg)'5 %h\c/aerloé’tiné rs]](xaawl’? ;[;uq)?)rorteigg. R]; sigohv\?n in figures 2a and 2b, the rotating
shaft assemble provided with a rotating shaft support is fixed on the surface of the substrate in
the following way: the rotating shaft support 183 is nested in the surface of the substrate 13, a
portion of the rotating shaft support 183 which comes into contact with the surface of the
25 substrate 13 is fixedly connected, a first support hole 1831 and a second support hole 1832 are
provided at either side of the rotating shaft support 183 respectively, the other end of the
conpecting line 12 passes through the first support hole 1831 to connect with the PCB; the
rotating shaft sleeve 182 passes through the second support hole 1832, As shown in figure 1,
five wires are twisted together to form the connecting line 12, one end of the five wires
30 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 components to form a
USB device, the USB connector may rotate clockwise or anti-clockwise relative to other
components by means of the rotating shaft assembly 18. During rotation, the connecting line

12 twists or untwists like a fried-dough-twist, Further, the rotating shaft sleeve 182 includes a

6



connecting line 12 passes through the first support hole 1831 to connect
with the PCB; the rotating shaft sleeve 182 passes through the second
support hole 1832. As shown in figure 1, five wires are tw sted together
to formthe connecting line 12, one end of the five wires 30 connects with
the netal legs I I and the other end passes through the first support hole

1831. fiAs sikebavpart I, gueenf, sldehe phitB 8edaneatcdistibpartheen Tstsl sled etyarot her
compon tor may. rotate clockw se or
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20 inside the cav1ty of the housing and the end of the PCB connects with other end of the
connecting line 12. A receptacle 521 for accommodating the USB connector is provided in

the surface of the housing.

In order to facilitate assembling, the housing generally includes a first housing 522 and

a second housing 523. The first and the second housings join together to form a cavity in

25 which the PCB is disposed. When assembled, each of both ends of the USB connector is fitted
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

30 of the connecting line 12. Mounting the USB connector at one end of the first housing by the
rotating shaft assembly 18 may be implemented in the following ways: the rotating shaft
assembly includes a rotating shaft sleeve and a rotating shaft, the rotating shaft may rotate in

the shaft sleeve, the rotating shaft sleeve is fixed to the surface of the substrate, and each of



the surface of the housing. In order to facilitate assenbling, the housing
generally includes a first housing 522 and a second housing 523. The first
and the second housings join together to forma cavity in 25 which the PCB
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20 the USB (,onnccim is accommodated into the receptacle and the metal legs face to the
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 Iegs from being

contaminated or damaged by the environment.

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

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

30 As shown in Figure 8, in practice, the USB connector may rotate with respect to the
housing in a direction or in an opposite direction so that it may rotate freely and is easy to

store. The USB device according to the present invention eliminates the disadvantage of



The receptacle 521 on the surface of the housing accommobdat es the USB
connector in such a way that the netal | egs face to the receptacle. Thus,
when the USB device is unused, 20 the USB connector is accombdated into
the receptacle and the netal |legs face to the receptacle. Viewed from
outside of the USB device, only the other surface of the substrate

opposi ctc&wtam“idathISBt @dvidecigSvidalp dRESSB @ohh@t@UE airegedtineriaizywih evedusing t he
nmet al gs fro Felng cont am nat ed or danmaged by the environnent. Further
as shoﬂhi?ﬂrﬁ B% , fromthe perspective of aesthetics and psychol ogy,
25 there is a snooth transition between an outside surface of the USB

connect or anik agcApfici fvesuifad OfpethpcRBoGHRE WheR (rBRnSRcs@nactsor is
accomodat ed i.n the receptacle. Thus, when the USB device is unused, the

USB coiftiee it lhﬁdpw@i%&sa ﬁ@lsarw@éhcdtle thawe tohwakaneriow npdidcatsmsiangdt t he
appear ancEo Wie WSRHARKIAC §ron? @@Sﬁﬂ% 1€s G '{‘TEH @s@gt %H&gﬁgs LErahY
nmeeting the user's requirenents for exquisite pr ducts own 1 n

Fi gur emgdificatipsaot ivesatiankeviliSal Wﬁhnﬁbcownmﬁﬁﬂnunammtmwmhnmespect to the
housing in a direction or in an opposite direction so that it may rotate
freely and is easy to store. The USB device according to the present
invention elimnates the di sadvantage of 8 conventioanl USB device in

whi ch the USB connector is arranged in a line with the housing and can not
be bent. The description above is nerely a special enbodi ment of the
present invention. It is noted that it is possible for a person skilled in
the art to nake various nodifications and 5 variations w thout departing
fromthe principles of the present invention and those nodifications and
variations will fall within the scope of the present invention. 9 CLAI M

1. A USB connector for connecting with a USB femal e conprising netal |egs,
a connecting line, a substrate and a rotating shaft assenbly, wherein one
end of said netal legs 5 connects with one end of said connecting |ine,
said netal legs are forned on a surface of said substrate, said connecting
line is fixed to the surface of said substrate, and said rotating shaft
assenbly is fixed on the surface of said substrate. 2. The USB connector
according to claim1l, wherein said connecting line further



10 conprises a ground termnal, a netal layer is provided at other surface
of said substrate opposite to said netal |legs, and said netal |ayer
connects with said ground termnal through a nmetal sheet. 3. The USB
connector according to claim?2, wherein said netal layer is a |layer of 15
stainless steel. 4. The USB connect Q[ rding to claim1-3, wherein said
netal |egs are enbedded in the su 1&@35%% said substrate so as to
integrate with said substrate, or said netal |legs are forned on the surface
of said substrate by corrosion nmethods. 5. The USB connector according to
clai m 4, wherelPR Kenagstdrale ohneding wethat Uysfeinale 2Q@npodinpehaw 1de, a

sur f ace.@fed@bdipsubsti.ate. oS3 al |egs exceed the surface of said
substrate 1(t:)by %’1_ hei gﬁ%gsg%t%ba!eltﬁ \%ggﬁ“%ﬁg gﬁ% Bs.sﬁmﬁﬁ‘r W@FI%@H%@@ %foﬁﬁ‘ﬁg%le@# legs

accor digwgneats withione tpd wheaidiconrtehiéngd SR, codneaildesd At tthefed GOMRLESEST &id
retaines L. the connecting.li.ne which is provided to cover said connecting
li ne. .”b“gl‘ﬁaéq 098 CBRATRE Y 4t 65 [hiGesprirsenimasl supperte) mdsgidgrotasingishelt f or
the cormsmtlilng 24 dni the sirfacoRéeai@kupagt i ¢ or hot-melt rubber by neans of
injection nolding. 8. The USB connector according to claim1, wherein the
USB connector further conprises a fool-proof structure provided on the
surface of2 s@hé (RHSIHAE G0t Qe EN SB .. connector fr m eing inserted
reversely. 9. The USBlcoﬁ%ec%or hggérgﬁﬁbqfﬁmgﬁgpn¥3§(ﬁﬂg¥®ﬂhq§5i "M§f ati ng
shaft £89@RpIsya oidoiepningbsa metadtlaydrng shatied andtirr soffadd by sgbafubsishigeve,

id Iy f t ., th tati hagl | . sl , said rotat
Shat t REECL SOEMBLA B L GG bR O il wStod b anapan a 10

sl eeve niad shegecond positioning structure therein, and the first
positioning structure works wth the second positioning structure to
realize the positioning function. 10. The USB connector according to claim
9, wherei g sgh‘ﬁ Ldt apimgtos rsbordams enblaim X, uslidnein abhprelgdaya i6of albngs shaf t
sugﬁorgwh égg%%f support hole and a second support hole are 5 provided at
either side of the rotating shaft support respectively, other end of said
connecting line passes through the first support hole and the rotating

shaft sl eévellpabsBsonheaughcoiitng ®atand -SURRALH AR Bictal lops TheMSBac@RNECt OF

accor di cl.ai 1 wherein said rotati ng shaft sl eeve
'tlﬂfgsuh'gce of¥all su%étrate S0 as to integrate uf¥t11 saidgsubstrate, or

said metal legs are formed on the surface of said substrate by corrosion methods.

5. The USB connector according to claim 4, wherein the surface of said metal legs is
20 not below the surface of said substrate, and said metal legs exceed the surface of said

substrate by a height of between 0 and 0.2 mm.

6. The USB connector according to claim I, wherein the USB connector further

comprises a retamer for the connecting line which is provided to cover said connecting line.

7. The USB comnector according to claim 6, wherein said retainer for the connecting

25 line is made of plastic or hot-melt rubber by means of injection molding.

8. The USB connector according to claim 1, wherein the USB connector further
comprises a fool-proof structure provided on the surface of said substrate to prevent the USB

connector from being inserted reversely.

9. The USB connector according to claim 1, wherein said rotating shaft assembly
30 comprises a rotating shaft and a rotating shaft sleeve, said rotating shaft rotates in the rotating

shaft slecve, said rotating shaft has a first positioning structure thereon, said rotating shaft

10



conprises a first sleeve part, a second sleeve part and a elastic part, and
said rotating shaft 10 conprises a elastic square head, said second sl eeve
part has a cavity therein and a hole forced inits side wall, and a
trailing end of said rotating shaft cooperates with said second sl eeve part
to press said elastic part, and the elastic deformation of the elastic part
resumeseafetlers 4 hecond pakitionggetthciuse leieh&lﬁdcnﬁchtiﬁs fike pedvbiivg afruting: seaend

sl eeve BF rt so that.the elastic sgware hea ﬁlected out of the hole in

B

the si YEMRA jecd ResHIUTERCErE b%?lbpﬁ%“%ﬁnb PYSE-devi ce conprising a

USB connector, a housing and a PCB, wherein: said USB connector conprises

metal |egso. dh@QﬂlSEQTohﬂ@ubﬂ A@ord@nS UPLiRt 9, adreth kAHakNGy SRS z‘iss&ﬁ@%nb' y:
one end of said netal |egs connects with one end of said connecting line,
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receptacle accohnndatlng the USB connector is prOV|ded on a surface of

said hou 3. Th USB d V|ce ccording, to. claiml ei.n said
rotating ihagPeagéén%Fve°8bﬁﬁ?P 6P3tﬂL 8@%5?%q%ﬁd“?“Pbt%?%nﬂ“?ﬁaft
sl eevecorg@isds aatat siogesheaf t eedralt ﬁ&\lcr})d&aﬂuﬁ! a kRk@¢ bAg safaid sdiggMeshalid, The
USB devi ce, acco&gln to claim13, wherein said rotating shaft has a first

po¥l t i SHERIGFOE £ Flaet urpiatidord seapl! Pervamerdias ngrYilstheeipanths hele dassdd
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works with the second positioning strugture t I ze the positioning
f unct i ©npresy said claphie p@SBamia\ﬂllftédﬂt}té@rfdlmgl(moofctlm einstit, pashegseimas séedtifei r st

posi ti Ng Ur g o] gleTI-TeA W] [ |on|ng
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regulaqbgc&bﬁhﬁﬂuﬂhéehomaEkmgwﬂhﬁﬁheskeﬁwacaﬁfmmdlng to the positioning

requirenents when the USB connector rotates. 5 16. The USB device according

toiscl ai m 13, AisBelenict bemplSBng @B t@MmesthORhoMRian and QPAE, RgetQrY 45 Or
every 90 with said first positioning structure and said second

said USB connector comprises metal legs, a connecting line, a substrate and a rotating
shaft assembly; one end of said metal legs connects with one end of said connecting line, said
metal legs are formed on a surface of said substrate, said rotating shaft assembly is fixed on
the surface of the substrate, said USB connector is installed at an end of said housing by said

20 rotating shaft assembly;

said PCB is disposed inside a cavity of said housing and an end of the PCB connects

with other end of said connecting line; and

a receptacle for accommodating the USB connector is provided on a surface of said

housing.

25 13. The USB device according to claim 12, wherein said rotating shaft assembly
comprises a rotating shaft and a rotating shaft sleeve, said rotating shaft rotates in said

rotating shaft sleeve.

14. The USB device according to claim 13, wherein said rotating shaft has a first
positioning structure thereon, said rotating shafl sleeve has a second positioning structure
30 theren, and the first positioning structure works with the second positioning structure to

realize the positioning function.
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positioning structure. 17. The USB devi ce according to claim 12, wherein
said rotating shaft assembly further conprises a rotating shaft support, a
first support hole and a second support hole are provided 10 at either
side of said rotating shaft support respectively, other end of said
connecting |ine passes through the first support hole and the rotating
shaft sl edve Pasbes ddvicuaglotdie: secleimd 14suppeit sdiblfest pbSitiohhe USBudevd ce

accor di sai.d rotating shaft. sleeve conprises, a
: Hatg

to ¢laimil7, wherein d . ‘ :
rret SRR B 2y G Cu BRuotiRt Sk S Pe SRS S Sipipe
rotati pgostatiistiongr qgekilg wikbinefhasbiting ahar slhedthecsaing RLERNShsHIMAUL Part
has a cavity therei nd_a hole formed Inits side wall, and a trailing end

of sai FIBERERAFISALIG VeBspercsiasottieth sai d second sl eeve part to press
said elastic part, and the elastic deformation of the elastic part resunes

af ter the 1or arhd UBBEAEYiES acdobdih@ o IcNER [vIGAUK ke AfSH RENRRERNELR! FRYE part
so that the elastic square head is ejected out of the hole in the side

wal | ofl#tHE §¥eyntP slwetderp . vath said fitse nosSBodiegi swichue omdi ﬁgdtwcgichl m
12, wh I .- sai. eptacle on the surface of said housing acconmodat es
the US 6%&)‘2]@%‘!{%}0&??{ such a way that the nmetal legs face to the
receptacle. 20. The USB devi ce according to claim 12, wherein said .
connect i nd 7l TheUSBrdavige accondprg toadaim [, odlndeit saidirnaling whifchssciobhefatthemi t h a

round . w of sai.d BCB: a netal |ayer is, 25 provided at other surface of
gai d sﬁ%@%l’r?sé'g & 1%%{6%% ?I%EE 1% p%nlg’i adhl?‘?L?épOM]é’& a"gindgs%ﬁ'i“gmﬁ’é’f’ﬁlhoﬁea’i}ﬁrp_‘0"6 ects
wi th sai ditgr eidedoft @idriatating t‘iﬁzﬁugﬂm@ﬂﬁ%&@etiﬁé‘l?ﬁbtﬁeﬁ dad Eh?giw&%gﬁt@éungenne
according to cl ai 2, Wherejn there is a snogth transition between an
out si dBaSg‘EPr tﬁ&&@ﬁd& %ﬁ% SE@B“'{:MF‘.@B dhe miengshatitsiecye pasies dwaugt theaeerousi ng
when t agpblSBolconnect or is accormpdated in said receptacle. 30 12

18. The USB device according to claim 17, wherein said rotating shaft sleeve comprises

a first sleeve part, a second sleeve part and a elastic part, and said rotating shaft comprises a

15 elastic square head, said second sleeve part has a cavity therein and a hole formed in its side
wall, and a trailing end of said rotating shaft cooperates with said second sleeve part to press

said elastic part, and the elastic deformation of the clastic part resumes after the trailing end is
fitted into the cavity of the second sleeve part so that the elastic square head is ejected out of

the hole in the side wall of the second sleeve part.

20 19. The USB device according to claim 12, wherein said receptacle on the surface of
said housing accommodates the USB connector in such a way that the metal legs face to the

receptacle.

20. The USB device according to claim 12, wherein said connecting line further
comprises a ground terminal, which connects with a ground wire of said PCB; a metal layer is
25 provided at other surface of said substrate opposite to said metal Jegs, and said metal layer
connects with said ground terminal through a metal sheet.
21. The USB device according to claim 12, wherein there is a smooth transition between
an outside surface of the USB connector and an outside surface of said housing when the USB
connector is accommodated in said receptacle.

30
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