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 devi ce. BACKGROUND OF THE I NVENTION Wth the rapid

devel opnent of comuNBICONRENTORANPESB PEMICR! ay a nore 10 and

nore inportant role in people' s Iife and work. Conventional USB products
generally u speci,al USB.connectors. A Specj .USB connecgtof. i s provi ded
at a front Z]ﬁ’(? B%S‘?nﬁea atiggy c?gad%’ﬁ s{heawlﬁﬁeobgé’“b‘?%dg@?@ é@ﬁh‘éaé‘ton h a
USB porzook heomeghs. s helelSBh clubiend, 02008D@hd NGilddh e VISP IRRNEETION ANDE hisB
present_invention, the inventor has found that with regard to the USB

pr oductRE¥ ko Mihjchas comeraed heremebywmgfaeence ip s eni@@yport 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 | onger. As
a résult, such USB product s FREED d@i’ﬂﬁ@mmn(mcarry nor up to people's
standards for exquisiteness and conpactness. SUMVARY OF THE | NVENTI ON The
present i nvdheiinvenfionvélatestoahbEBldaditoaeharcatiotds,dan pBcalariocelUSBREneRBal 20
connect or, Pﬁs a reduced t%aess, t hereby decreasing the thickness of the
USB devicdia! By &opnestargpd YO provi des a USB connector for connecting
with a USB female conprising netal |egs, a connecting line, a substrate

and a rotating shaft as y || egs connects with one
end of the connecting If‘i(gekﬁ%%}i?ﬁib@mE%m on a surface of the
substrate. The connecting line and the rotating shaft assenbly are fixed to
the 25 sur fWitk thef rapideleyelbpmesit of. comeunication iechnologpt VHR paddsiotsplava dese a USB

devi.ce ¢ rising.a,USB.connector., a, _housin nd rinted Circuit
Bodoss i Ehh ik ioTE R SRR S Re Wiy RloBReribfial U e il el
l'ine, apsdifIsUSBt &nadgom. Pokmiclah 4JSH kafidects Sembyded nrea drht @hd tdfeheeisE | egs
con nECtpsrogl\gc%st] a.r?cf| ‘Ele?PSdB glfodhag cgr?nrégte \%lttf’l Q%Sllili Sgr’t tlfr(r)ll(lagh 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 an end of the housing by the rotating shaft assenbly; the PCB
is disposed inside the cavity of the housing and an end of the PCB connects
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devi ce according to t resent invention is greatly reduced so that the
UsB deﬁlﬂ@rﬁﬂwﬁﬁéoﬁtﬁﬁpﬁwcmﬂh@@wdto carry. It not only nmeets the
peopl e's requi renent for exquisite and conpact el ectronic products, but
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connecthonsingcording to a first enbodinent of the present invention; Figure
2a is a first structural schematic view of the USB connector accordi ng to
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second enbodi ment of the present invention; Figure 5b is a second partially

expl oddemalenbathirkness afihsfUSR sousptcepf durthgecedhiglness of the USB device are
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 aesthetics 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 1;

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

e e de i e MR R s R RS el
i nvent isecond smbetamdne df the posskaninvdntionhe first enbodi nent, as shown in Figure
1, a USB connector 51 for connecti ng with a USB femal e i ncludes netal |egs

11 a connectin L ne 12 a.substrate,13. .One e 0 the net.al |egs
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t hi ckn@gho@imdnP 61 e BedsbalifvehdofEet s a requirenent of inserting the USB
connector into 20 the USB fenal e the thickness of the USB connector and
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substra NI et may be difficult to insert the USB
connector into the USB fennl e. When the th| ckness of the substrate 13 is

less than 2. Byt o U3 ek AL R UEF: PREASSIREDIMEHAS IER el e may be

too large after Insertron of onnector rnto mal e.
result, the stability of 3 connection between the USB connector and the
USB fenal e T4 pegedaventipeisderiled as helowt hi ckness of the substrate 13 is
preferably in the range of 2.2 nmto 2.45 nm The netal legs 11 nay be

fixed to the, st fike emBbdiiat, SHOSHHALR Fidulay1, TBeRE Qnnb&oM For connecting
with a USB female includes metal legs 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 connector. 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  improves the practicality and aesthetics 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 is 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 11 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
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|m:l ovi n&;otzhlgmaest hetics of the USB 30 connector. The netal |ayer 14 nay be
fixdd £8%tHe Substrate 13 by neans of ultrasonic welding, bonding or other
met hods so that a good contact between the netal |ayer 14 and the netal
sheet 15 i s Fartherr edordér to prolong the life of the USB connector, the surface 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.

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



. 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 ti ?ﬂérslﬁaf]%lrﬁrsE Wy, 13‘n§%%struc?%r'éel%lli | Flé{]\gltﬂﬂ?e éec&{ti (%1t OLHHZ %tl%@turcig%l

rotating ass t'he positi
t he secomnehlipeshd paitioring ﬁmanbmrﬁlelﬁ%hngcshhﬂl as@aﬂ:ﬂ)z 98 pmm themn*shgosmmmg he

USB connector otatin For. exanp B connect or. 51 top
vhon’ © ot 91l b S8 ond PosfiafipE SRR Ropld e b RasHIIng Sthet b4,

1811 angkH h@mfe@ﬁ@rsd 1B @8tatih® IR Examblel BHMUSBLAhedtBY 5 ﬂﬂ&@tstéﬂ”‘@héﬁwﬁtﬁﬁg onal
posrtlonl ng structure. For_ exanpl e, the first nfOSItIOI’lI ng structure 1811

i s 61 asvR Y oPeeveErY)” add@etiiel Resing sERETENI &4 andr lersependi pomtiqning
posi ti g, reh?éfs’rlsee eg‘?"idé th@Hoi0e foﬂQlV§§S1ﬁorﬁﬁ | BE&EE. MEFULA e, Wht i, t he

rotating shaf 2 accor s|t|on| ng requl rérrents when

t he USI@omdmmegtstmctﬁﬂe T8tlas ekxstm/\pm]rectxhas, hod rtktft seichmd) pethadimng Sttuatwr di8as is
relative shaft sle 1 the rst |l ocation tructure
os mogeitiSning el iror BoBpB ghodie Hisimic BReh] futhih B 1B B Rl sRbi

i nsert 1igdtadcdrllidg tP@sd pdosivniig; RGhieEnaits when ﬂQSUSBQBnmt@rfSQ%&&:S mﬁeﬂw

st oppi ng and EOSI'[IOI’II ng the USB _connect Orlﬁéé'slgw‘ n_a

corlfi nde@gang shaft il niptatee ralsyec ton Hiscraspting s Freedtl @Hgttﬁ% ﬁrﬁs@“ﬁt&ﬁhect or

51, th%uﬁt:tal%ttsq1%éyt@ﬂ1te'seéb§1dctsta@ibms&ﬁ&are ﬁsgtmele@atnefpra]t&mh@ E}%Ert‘{‘@tb lihof the
i 5 pos| tioning holes or the positioning grooves and di Sengage fromthe

posi t i @abitigningl kedes ev theapositigring/gRoewindrrdy Haprisgrandnpesitionindthe 5B an

origin I | M I

nount i %gm?ér?‘;o‘%étéB%gﬁne@ ce%g§§4tﬁﬁoﬁ%?&%ﬂo cl)l ﬁéf%é)caﬁ{e tI(())?rsni % %é Lﬁ{ﬁéﬁé}évi ce,

t he rotli8B pgnmatrtﬂas]ﬁaathbt;c ffdjectignalisiorm noided estraicrodathengnarhaélf of dippor t
183. Unl.i ke the, wa n which the rotat,i, g shaft sl,eeve. 182 i,s,fixed on the

surfac #OBHORAE Neifs < F%Ftl?é’s%’nir@ EPRYES A5 ARSI USROS IG thPthe

rot ati nge SRBfdonsétRRehdy dRBniiS tdf tote@elinQih dridenas Wirbafod dfan oppesitdsttial e 13 by
the rotating shaft support 183. As shown in figures 2a and 2b, the rotating
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support 1 res he o
the substrate 13 by the rotating shaft support 183. As shown 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
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 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



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 11 and the other end passes through the first support hole

1831. hown i jgure 6, ;the U nnect Qr ..nhas n 4+nstall.ed to ot her

compondieieT St Pat 185 Ko RLyrRE P20 B et PR RE0. TRPHRL MBSt %0,
ant i ;Tg:lﬁgk\gh§£tl‘rr&h@t}id1@tﬁeceoﬁt B¢ sccondrplesepast llnsasrmarasoaoitynhm Ir thewid @gi shaft
asse Y. ..buring rotatiaqn, the connectin I ne tw sts or untw sts

i ke aath]f%&ﬁ%%?u@ww@e e Wﬁrqf thecape Afeeiy P@ﬁ&#ﬁ&sﬂ&‘e@éﬂmﬁ] “udes a
6 fi rsfmaéJ ﬁ@y@?ﬂg Ind182h. TheSBGANE sBARENE iRAldes 487:3tiaR6 Ae BEASIL1Q Hard
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the second erRQMUEERH ecmBbRBAMS dHdWH Y% SfteSa, SBUNBH a UISEALRE:, 46 £& Such
as a Udisk or a wireless network adaptor and so on, includes the USB

connectlodisB br asvigdessmebeatk adaptohand sa e, inethdrsi the RSB epommgcist hhasdesgribeds PCB.
The sa r ] i ' i L.0d| by, .t sane
ref er e%eﬁ‘%ﬁﬁérgﬁ%‘;@?ﬁhg&e&&ﬁlé Eﬁe%ﬁiflrag?ja?jﬁb%%?%%ﬁ{ $a%§q%ﬁ§6%g‘§ %lgniﬁl&g%t or
51 i nclentbedineit ate indgatell hy the camaaeferange hiimeralPas thosaibsthe dirst ehitboalivderd.
rotati t assenbly.18.. One of . the netal le 11 connec wi.t h one
end’of Dﬁﬁ?%&?ﬂ%ﬁ rn%ly FQ%ei?etgl%gﬁé%’a? CP%%%E llggzlzf 8r§]|]§§ra§?1t1§ A f ace
of the r§idbsg B4R adsembla 8. (Heabidnef R fetASeRTR] Kodfed:s whithx@tk t@l bhehe
surface of the substrate 13. The USB connector is_installed at the end of

t he howenwestisg lisg k2adhegnefel kgs diate fagahpn he surfagseotpipp substeics hésERE 20
| nsi de et b%h RoEsIaNgG BOudehS il Sinstie ROBHEQAUNIS ebmetlol s ot her
end of réﬁgné:g%nnesg%n ﬁ ne 151. A receptacle 52fr?§r accommodat | r?g 0t klle USB
connectinstalieg o thevénded theyhousing 52 by the rotating shaft assembly 18. The PCB is disposed
20  inside the cavity 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
i s disposed. Wien assenbl ed, each of both ends of the USB connector is
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20 the USB connector 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 legs 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
opposite to..th | .l egs. g e 0.t 1 sl he i t he
metal 8 Véenfl?%%@ ﬁavwecon‘fvgl)r%ﬁﬁg egbocro g(ﬁg%é’c? r’%ﬁgﬁ@ %ﬁ%/wg[ﬁ%eﬁ?&ds t her,
as shownd tan fot@eent/, from the perspective of aesthetics and psychol ogy,

25 there is a snooth transition between an outside surface of the USB
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appearance of the USB device is aesthetic, sinple and snooth, thereby
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housing 1h 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 connector according to claim1-3, wherein said
metal |egs are enbedded in the surCIcARIMS sai d substrate so as to
integrate with said substrate, or said netal legs are fornmed on the surface
of said substrate by corrosion nmethods. 5. The USB connector according to
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i nj ect | gﬁ'gﬁn%ﬁgﬂsr%gdgh hsélrf@g‘B"dfgsB'rﬁir%’@'?tBarte'accor ding to claim1, wherein the
USB connector further conprises a fool-proof structure provided on the

surface of 2salld @g%strate to prevent the USB connector from being inserted
reversel y. 29, 1fhESBsponsaiqe acerrdingc by glamg Lowberinmsaid ewmeeding Ené durtiadrat i ng

shaig assepiNey a Susd® i8QS i d rotating shaf | eeve,
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sl eeve Qag) geagcond 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

2 paher €l 18.2aMt USBAkErSh Aldor@R W §ULADRE, SAIILICHE (O Fng shalt

support, a first support hole and a second suppor ar d at
ei t Her saiglespitedlne rotating shaft support respectively, other end of said
connecting line passes through the first support hole and the rotating

shaft sl eeyve HasE$ cb egond , s ort hole. . The USB caqnnect or
according to clalm io@e%grg%%og(ﬁ%%i?od&g%? <'}1tsj|:I 3”8135‘?1%13?1‘1 g}eéail\];%gs are emEedd%d n
the surface of said substrate so as to integrate with said substrate, 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 1, wherein the USB connector further

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

7. The USB connector 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

comnector 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 sleeve, 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 forned 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 deformati on of the elastic part
resume r
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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 shaft sleeve has a second positioning structure
30  therein, 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 assenbly 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 line passes through the first support hole and the rotating

shaft sl eeyg %@i@ygﬁ%a&o&mgzﬁm 1&%1%9&%3@@' st é%ét-io-ﬁé {rRudgyl ce

according to claim erein d rotating st rises = a
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12, wherejn said receptacle on the surface of said housing acconmodat es

t he USHOSHRABEHSEPCIHF- such a way that the nmetal legs face to the
receptacle. 20. The USB devi ce according to claim 12, wherein said
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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 elastic part resumes after the trailing end is
titted 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 legs, 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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