USB CONNECTOR AND USB DEVI CE CROSS- REFERENCE TO RELATED APPLI CATI ONS

[ 0001] The present application clains the priority of Chinese Patent
Application No. 5 200810006325.5 filed on Feb. 26, 2008 and titled "USB
CONNECTOR AND USB DEVI CE", which is incorporated herein by reference inits
entirety. FIELD OF THE | NVENTI ON [ 0002] The invention relates to the field
of communi cations, in P&B CONNEGTORINDWSBDEVIGE i al Bus) connector
and a USB devi ce. 10BACKGROUND OF THE | NVENTI ON [ 0003] Wth the rapid

devel opnment of commruni cation technol ogy, USB products play a nore and nore

inportant role in people's life and work. Conventional USB products
general |y use speciGROSSIREBRRENGE 3O REApEERIAREBCARHANSor i s provi ded

t a front f the US duct d the U d SRR USB
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products commonly avai e Inthe market, its USB port connects

| ongi t uBENICR?, whidh i$ eolgSRitabithrein Byackfarein ithetirgpgt h of the USB port
adds to the length of the USB body which nakes the USB products |onger. As

a result, such USB products af i rry nor up to people's
standards for exquisiteness g’n@“@?n%?ﬁ%&?ﬁ%%RY OF THE | NVENTI ON

[ 0005] [dv@2)Prras evientisl RIMtEOHD thé a¥iddEzomniuSRatony) acpaticilmttoan USB (deiversel The
USB connector has a reduced thickness, thereby decreasing the thickness of
t he USBSdevlBws) cHroR0®B} afthe USBedayvire. i nventi on provi des a USB connector for
connecting with a USB fermal e conprising netal |egs, a connecting line, a
subsgrate and a rotating g@kiceesNIP OF TERrREINVENTTORE the netal |egs
connects with one end of the connecting line, the netal legs are fixed to a
face of [4os 3vitstheatgid deheopotmtdfmgmehmidatias sehbdlpey,dJ§B pedluct daysumoste of

the substrate, the rotating shaft assenbly conpris rotating shaft and a
rot at i ngnd Fgre 1@P@Wé¥01§wp?%$iﬂfea%ridn 0%&99\/@&*"&52‘&%@@60 Uﬁ{%a%éerPﬁE’ 489 ng

shaft sl eevag rlggg nct((:)%)eac%r ] srPreglfa?US!@ bRk € Bg%i%%isatr Ptk RGd rahd Uﬁl]jggve-

[ 0007] The' trnventio SO provides a Ice conprising a
connect gfoduRtsNaHisth 8 O s@NstodudtEBornlEd witiedl USH ot thrddparthly DsiBedonnector.

15 [6004] 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
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.

20 SUMMARY OF THE INVENTION
[0005] The present invention provides a USB connector and a USB device. The USB
connector has a reduced thickness, thereby decreasing the thickness of the USB device.
[0006] 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
25  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
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 shatt

sleeve.



the USB connector conprises netal |egs, a connecting line, a substrate; one
end of the netal |egs connects with one end of the connecting line, the
netal legs are forned on a face of 5 the substrate, the USB device further
conprises a rotating shaft assenbly, the rotating shaft assenbly is fixed

to a suré(ﬁg]e 9L tptr&%ntsméﬁt'{(ﬁat flso ;ﬂ’@vi&@Ba CIMgEtied comptisiag al USHB atnestorerad of
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t he hou% he rotating shaft assenbly, and the USB connector is able
to rot athéuﬁﬂé&mdW%ngpﬂﬁ@dﬁ%%}t@a@%%  of the rotating shaft assenbly;
the PCB is disposed inside the cavity of the housing and an end of the PCB
connects 10wigdU8Bebhgict@ndmptiséshectablepe atdongedting dineanshbstrate; eneread opthsc| e
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Since the siz . connect or p mai n|l y.on.the as
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into thqlog§ﬁgi,gﬂﬁ;la§3 oft the réthiiketas@intifie USB connector and further, the
t hi ckness of "the USB device are reduced wi thout conprom sing the function

of the USB conngetar. . Conpared with t ' I RApeRSonhbe
t hi ckness of tQ%EEBg%dﬁgg%éngggme ar‘{lgt??) gﬁ%%&gﬁggégﬁtané%ai CEd\r}enti onis
gr eapl y wigduesitr end bhtke cohmectisBlidevinde becomes snal l er and easy to carry.

It not only neets the people's requirenent for exquisite and conpact

el ectronic prpo ' Ecdha@bi GaprotMednt aestivetdfabe of
t he USB devi caeggéﬁ%é%l?%%%%k?%%d%%ﬁ%zﬁﬂghmw NGS i [60009] Figure 1 is

an expl duwedingchematic view of a USB connector according to a first
25enbodi nent of the present invention; [0010] Figure 2a is a first
st ruct ur gdoog§ hematA gomdi@mcofhe tUBB biSitieconaed ther U clor i og theopresrat frjvesgon,

enbodi ment of the present .invention: [ JeriEd I engd i
st ruct urtdf TeEHeleEt Pt iqm‘[eﬂeo %ugﬁaﬁgcotqggléasgg%%g% ﬁ%%? otbtSe ﬁlgu&?%st grrlret;;gnigrrent
of tie puesghtofi theembiabiogs3GLOB1ME Fieyaf shaa USB spnmseior sFeendsc ey o8 a

rotating, shall .@p §quJRé ¥ FRMRK s HeBlRh&eduirement 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. 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Figure 1 is an exploded schematic view of a USB connector according to a first

25  embodiment of the present invention;

(0010 Figure 2a is a first structural schematic view of the USB connector according to the

first embodiment of the present invention;

(0011} Figure 2b is a second structural schematic of the USB connector according to the first

embodiment of the present invention;

30 [0012] Figure 3 is an exploded schematic of a rotating shaft assembly shown in Figure I;



[0013] Figure 4 is a structural schematic of the rotating shaft assenbly
shown in Figure 3; [0014] Figure 5ais a first partially expl oded
schematic view of a USB device according to a second enbodi ment of the
present invention; [ 0015] Figure 5b is a second partially expl oded

hemat iy g, yj i ' foRging! rthodiuelt of th
schema I[6‘01$e§¥éug% ?5{%%&%PrF%%h&§atmﬁﬂo?ﬂmﬁ sRaft B emBbONwarh Gtiunedt of the

present '1n igure 6 is a first structural schematic view of
the USB device according to the second enbodi nent flof tsgfe resent di nventi on,
[0017] FOQdr Eigure Sa és & Ecopartisily caploded schemanaticw of 2lV35r dThE A9eR“H/P e

according. t ' af. the present invention; and 10[ 0018]
Fi gure §g?0§8§%£%§ﬁ§§n%§'??gth\%$g§vg%¢mt ng B connector in use in the USB device
according to the second enbodi nent of the present inventian. TAI LED

DESCRI PTo008] ®luf¢Eb PREFERREDa EvEBORK NENTSshemata Yiew ¢frtbsdiB feiemntccsiing
detai l ed as bel ow. 020].l n.the fi odiment, as shown in Figure 1, a
UsB éonﬁ%gle C‘g% %O%i%e%gﬁﬁéeﬁrfesﬁa %b?rﬁ{ggl USB femal e includes netal |egs
11, a connecting line 12 and a substrate 13. One end of the nmetal |egs 11
connect o0k} IFigre 6and fiodt strxeumbsohentatingichi ofhd 2ISBAdevicer aceprdingg to thgesecond
connecting line 12 is used to connect with a PCB. The netal |legs 11 are

formed SHiogdungnt QEtheqyesepdn¥elPr at e 13. The connecting line 12 is fixed to

the surface of the substrate 13. The thickness of the USB connector depends
mai nl'y quoirheriglik okies secofid tshectari stientaticldew A the Usihglevise taheordingdrribes of
the substrate 13 neets a requirenment of jnserting the USB connector into

t he USB *@?ﬂle@}boﬁﬁéeﬁtﬁf&@ﬁ%%ﬂww%@%@g connector and further, the

t hi ckness of the USB device are reduced w thout conprom sing the function

of tfe Lf'&?isf (P?%ﬁ(%%% a sGRARAC QWb the UBB eqttvent iromalin USEUPB device socotding

t hi ckness of the USB device according to the present invention is greatly
r educed,to tiekicaend ¢nebadSBerfenfithepresmnt IVENY MY easy to carry, which not 25only
neets the people's requirenent for exquisite and conpact el ectronic

products, but al so inproves the practicalit S | e USB
devi ce. [0021]DEEAithrBE§CRmﬁBN@FtW@f@%@t%h@@%&% is nore
than 2.45 mm it nay be

[0019] The present invention is detailed as below.

[0020] In the first embodiment, as shown in Figure 1, a USB connector 51 for
15 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 thickness of the USB connector depends mainly on the thickness of the substrate 13. As
20 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
invention is greatly reduced, making the USB device smaller and easy to carry, which not
25  only meets the people’s requirement for exquisite and compact electronic products, but also

improves the practicality and acsthetics of the USB device.

[0021] 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



difficult to insert the USB connector into the USB fenmal e. Wen the

t hi ckness of the substrate 13 is less than 2.2 nm a gap between the USB
connector and the USB fermale may be too |large after insertion of the USB
connector into the USB female. As a result, the stability of connection

bet ween atrQ@ HSBnsQRneet He @88 dohfecSBricemBIlESE Snigdused resme tief gatdlitytdfe
thlckness o the substrate 13 is preferabl in the ran %ﬁggm 2.45
nm [OOZQ:]meEh@l rostveden | thgsUSB cmye%@r pRok die i&ﬁfi femalg i a%gu & (hereliBstiat e
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Furt her n or e connecting strength of the netal Iegs
11, slots may be set on the surface of the substrate 13 and the dﬁ egs
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11 exceéd the sufface of substrate 13 by a height of nore t

it may beethodst Feudxampls, thesaete! leae ] Uars fopnskRY 60PRCHEPIHE WsES £8 %%ﬂqéhe

t he net %I bstlea%s]ofxceed the surface of the substrate 13 by the height of

bet Ween an 2 mm [0024] Further, in order to prolong the Iife of the
USB connector, the surface of the rretal legs 11 is plated with gq
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substrate 13. However, when the metal legs 11 exceed the surface of the substrate 13 by a

height of more than 0.2 mm, it may be difficult to insert the USB connector into the USB
15 female. So, the metal legs exceed the surface of the substrate 13 by the height of between 0

and 0.2 mm.

[0024] Further, in order 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

20  them.

[0025] 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 legs 11. The metal layer 14 connects with the ground terminal 121
25  through a metal sheet 15 to realize the ESD protection. Further, the metal layer 14 may be a
Jayer 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
30 outside of the assembled USB connector, thereby improving the aesthetics of the USB

connector. The metal layer 14 may be fixed to the substrate 13 by means of ultrasonic



[0025] Further, in order to inprove the Electrostatic D scharge (ESD)
protection for the USB connector, the connecting line 12 also includes a
ground term nal 121 for connecting with the ground wire of the PCB. A netal
| ayer 14 is provided at other surface of the substrate 13 opposite to the

netal | @g&didd bolddigg GBbaler hidytRds i tiuonRecd somadt betwrenghomethl tayem hatd 21 25
through a netal sheet 15 to realize the ESD protection. Further, the netal

| ayer 1m%§h%1%18|@@§@'@ of stainless steel so as to inprove its
anticorrosion, thereby prolonging the life of the USB connector. Further,

the met gdozah%tthéﬁne&aen@serﬂ@ﬁ&ue@ tBRi(5 WD SHd BEB dodnsaol, hattatee 16110r i t he
nmet al et 15 connects with the ground term nal 121 of thg0 connectln l'ine
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may be fnayéxé maﬂetdfqaimbsir mat-meﬂta?utlﬂ;cr g amens b injectian oreldingwBheihented Mawdi n
y g

o et B Lo B A DR AP ' 2 Mephdnd e

stabi | i tyd ﬁfm&h&xbﬁ&e@@ﬂrﬁ@qh@mnr@cﬂi@gMdﬁeril:@olfngr the connecting line is
provided to cover the connecting line 12. The retainer 16 for t he
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Thus, a universal USB ferml e may enageg with the USB connector 51 83ccord| ng
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sub erab struct'ures 17 are di spose
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of the USB conne tor . and ilitate manufact tiv h
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of the g t%strate 3. 25[0028] Further, in order to ensure flexibility when

t he USBsidenoitbe surfics of thasbstraig 18hown in Figure 2a, a rotating shaft
assenbly 18 is fixed to the surface of the substrate 13. The rotating

25  [0028] 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
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

30  a wireless network adaptor, the USB connector 51 may rotate relative to other components by
means of the rotating shaft assembly 18. Further, seec Figures 3 and 4, the rotating shaft
assembly 18 may include a rotating shaft 181 and a rotating shaft sleeve 182. The rotating



shaft assenbly 18 may be fixed to the surface of the substrate 13 by neans
of ultrasonic welding, bonding and so on. See Figures 5a and 5b, when the
USB connector 51 is installed to other conponents by the rotating shaft
assenbly 18 to forma USB device such as a U-disk or 30 a wirel ess network
adapt or h&fﬂﬁe&%ﬁ QORNBEHYn B e 6t BeBsubilad i1V anti Ghorhiefing o M&iNtrmyby
nmeans o? e rotating shaft assenbly 18. Further, see Figures 3 and 4, the
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shaft sl 182. Th r ot | theus Ughace of
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facil it apstipwnabpley ot e mseoem&r%e?‘éﬁs aB@L fsgnagen drom URPEE IR0 R
USB dev Hir8dtRA drRE! te@ie@ic i Ng
shaf t SE&GUS%Q%[&&{OU%FMO%H&&&O |%%lr¥£ﬁeirr (%t at |rng Ogﬁ@ﬁte él eeve 182 is

fixed on the surface of the substrate 13, the rotating shaft assepbly 18

Wi t ot heooeelt &t brigr shiatilitaie ppomting 8 VSBfconestasrd 1t th Ot PRPENGS {onierm the
substra b e not S t BoWin b Rndt & B and
2b, thet"&(ﬁli‘f‘flfv‘uegt %rot %Lﬂ%gtsg%élypﬁ;&% % %C Uéis ?ot at ?%g shgﬁg{p%support
i's fixedimiketiewsyid adechahe tdstetusgmmmrsimenrsztmﬁxe@bncm swyfagapf therrabsteatat i ng

shaf t su p rt 183 i.s_neste sur f gee of. the r on
of the r f%@f@tl%%t@ﬁ @mﬂwgl"e@]%ﬁﬁ % %?Pé’g‘ﬁ HP ggi% 1{3% O%?t © rga%éh)lrff ace
of the %ﬁ@étbt@ételi% itBe Fdtx@l sShaapgat egh. Aass]'hbtzv&itmsﬁgnmtﬁa dmdlze #83dtating a
second su@gort hol e 1832 are provided at eith t at |S{} shaf t

supgért sh assgng]@dxrpvépq,wﬁbr@go@pﬁg,shzghglggprttzﬁ xeds on the sur ace ofr Be QibsHfe 3N
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
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
30 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

connects with the metal legs 11 and the other end passes through the first support hole 1831.



30 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
formthe connecting line 12, one end of the five wires connects with the

et A ol ighPs O URiE RRARS B bRECHBILNR bIHGS borsptRRA o Tok 21631,

As sho connector has been installed to other
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5 first sleeve part 1822, a second s e part 1823 el asti
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of thé second s

si de wal eeve part 1823. The elastic part 1824 mar%; e a
spring artls 08237, fofined i the: side) weH affitha sacond slegue gort 18P AsTheclatlisrRATh S 1811

and a trailing end 1812 whi | I il as8l madindThe
trailind@f A HIE, ssé)soriéﬁ"tréﬁ?%ﬁgﬁglﬁdﬁte%% ihs?%ﬂgf geegaéhgglrl%qgnd cooi)ernat es
Wi th theragpgond WigevsichabhnctB28itlothet desticotaeterhgad iBiia trallinggad 182 PFsEY ess

the elastic part_1824. After the traili.ng,end 121 [ i

cavilfy fgough g’le fingsleeeont %Wd;‘é\?@erﬁge?twlﬂ?ﬂlg S&Fégdt ﬁ%é‘%eéa(lgtr fr?gzgi %ﬁhgf &t &
elastic Pt t1edB2637 G5 HAEBS tROelidliatpathEgoel adtet chesuiting cnédd11 84 fitted i ¢he ed
out of the hole 18232 of the side wal| of the second sl %ée 1%?“. A7k9030]
In the sedtihd8ahbedithesecondssletysvinrt ﬁh?:i%etﬁpésd%&‘,“a@ﬁn dhg, S HUGIE gevr te,
such as i ’ Li{ & KisaadPbutaTdhS Rolen 823 N6t thdeiiet hsll USB
connect 5%“%%(3:% ibagst%f?lﬁgetgf %qﬁglt%hﬂgg(w?rslt 1SZéi'rrbodi nlgnt, a housing 52 and a PCB.

The sanmefpfardesomisi¢dvopertin the first enbodi nent are indicated by the sanme
reference nunerals as those in the first enbodi nrent. The USB connector 51

2 LBl SRR g s SO KB dned e
end of thgiskQRAAGHEBG ddtwerklRlapibhendred ah, inclgdesithe AFSB bomeeigr Sh a5 Hescsibed ace
of the Sutbe faveeEbodiTea: USBOSURMSLEN # Ume ) FURC AErorl DA Bt U DR 2°
housi ng 24, A¥m & Grd HadlatddOy i\ LanRSSRAGCK vhtheralfigs BdBe s tl Sispembodiment.
The USB connector 51 includes metal legs 11, a connecting line 12, a substrate 13 and a
20  rotating shaft assembly 18. One end of the metal legs 11 connects with one end of the
connecting line 12. The metal legs 11 are formed on the surface of the substrate 13. The
rotating shaft assembly 18 is fixed to the surface of the substrate 13. The USB connector is
installed at the end of the housing 52 by the rotating shaft assembly 18. The PCB is disposed
inside the cavity of the housing and the end of the PCB connects with other end of the

25  connecting line 12. A receptacle 521 for accommodating the USB connector is provided in

the surface of the housing.

[0031] 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
which the PCB is disposed. 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



inside the cavity of the housing and the end of the PCB connects w th other
end of the 25 connecting line 12. A receptacle 521 for accomodating the
USB connector is provided in the surface of the housing. [0031] In order to
facilitate assenbling, the housing generally includes a first housing 522

and a s d 1,09; - ihd [t $ 8€ Qe i0iShO Gsst hoidin eHeher
to form%ga%a‘i/"?ﬁ %&i:ngQﬁﬁ?hh@@mwigﬁéggﬁgg&' V\he‘?\_ assenbl ed, eaécﬁgof bot h
ends of rétagndSICasemblyoil 8 irsayf b¢ tmgleB@niedtio thadobowingsyexsdithigraiging dsfich i s

provi ded at either, side of qn nd of .the, f.irst sing. T ctor
i s thus aFWE’cbgf }“é?g’dﬁﬁ aé?f@tl%glagtfs §9E 2pq pdpta B%S?a#g;qe%%/}o? %glgrsggfgtglﬁ ﬁgrggih%; t
assenbl y,d&ant HaRel M8 rbiafisé sHAUSELAR ik Sixe@uetRrGburlatdiof the sabuming ahdesinef t o
formthe USB device. The

_ B connector may rotate wfh I8 pect, ta the
housi ng bafidersissnirths ratitingcdhafli ia ditte¢ intoghe 9%68@8%@&@%90 | §iiher gide Oﬁ/ﬁl%?ri‘%g
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supporting portion i rovided at t fiyst housing; { hng
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{0032] 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.

[0033] 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.



100321 The receptacle 521 on the surface of the housing accomobdates the
USB connector in such a way that the netal legs face to the receptacle.
Thus, when the USB device is unused, the USB connector is acconmodated into
the receptacle and the netal legs face to the 25 receptacle. Viewed from
out si de t B ; 0 ] hy tdigte Stikisspéce tofiposi t e
to the #@E’ﬂl tl‘l%esggwggg\&é‘getgb[ﬂ rg&gtﬁf g{leggSdeﬁgégﬁ? pr)gaventi ng t lZémet al legs
f r om behpgsieg it adiiraticedonn aaopyeide Bircdtion sortipt ibmynotats Hes]anEUF CABT 10 as
shown in Figure framthe per tiy f. et v ijn@@é,ofthere
is a snﬁ@?%gmeawéi’at Aevicharopbne iﬁeig% é(?% e %ngrgl?[g%e% e eqtlhgg)‘{%gnnect or and
an out sicggvedQosiini s aeate ih@hithusé U§BMrenedtheisUBBngahmexting with thebontat ed
in the receptacle. Thus, when the USB device is unused, the USB connector
and fhe ahdowl wyf bgPselar to have the same surface so that the appearance of
the USB device is aesthetic, sinple and smooth, thereby neeting the user's
require remag]s Thelde S ios dbBy P IOHlbelsa spdcd 3d]bodimah@finhe prefingumengon. I is
practice, the USB connector may rotate wth rescFec to the %u[s(! P19n§ AN

di r ect i owtedrthanitzn roppbisi for adparsos; skalheds B gt it “??%‘fﬂa‘f’a?@ HEEHY™ aRd i s
easy to store. Th L ce C i t Eesednt i mvemidnonné! thokeat es
t he di sé’&ggth nastgelof)ﬁ{?:)%r?g%ﬁbgogn %Ysegﬁg%\?ffpgeg F}ﬁ ﬂ\%/high t he USB connector is
ar r angedndédifieatiohs endwdrtativhewi bfadli withis thecscepmolribe Prrse amtenipno35] The
description above is nerely a special enbodi nent of the present invention.
It is noted that it is possible for a person skilled in the art to nmake
various nodifications and variations w thout departing fromthe principles
of the present invention and those nodifications and variations will fall
within the scope of the present invention. CLAIM 1. A USB connector
for connecting with a USB fenmal e conprising netal |egs, a connecting |ine
and a substrate, wherein one end of the netal |egs connects with one end of



5t he connecting line, the netal legs are forned on a face of the substrate,
a netal layer is provided at another face of the substrate opposite to the
netal |egs, the netal |ayer has a U shaped cross-section having two flanks
extendi ng away from an undersurface of the netal |ayer, and the netal |ayer
covers the substrate and all ows accefsAIMIS: mating face of the netal |egs;
10wherein the USB connector further~conprises a fool-proof structure to
prevent the USB connector from being inserted reversely, and the fool -proof

strunture ing| S I ol ] ) EGhh R @l igegand

proj ecti on; ﬂ\f%gggicr?:laq}lea&aft%tce&ﬁ??tstg Vglrt%ilg?h %ﬁ%l ncl ulggéﬁa}qgr 0j %ﬁt I on

pr ovi dedofiecting lihaasl ofutishateswhatiname end hbthimesal lpgsojoneedtowithenragndpigher
than the face of the substrate; or 15the co ' [ from at
| easf onBe grnestnglifg. %Fé%q@a}?ﬁs THETHEY 8T aﬁ%ﬁeﬂ%ﬁ%@@%&’o&;@%ﬁg Ee{(g? i on bei ng
hi gher thanadds ahader fte bhde sutsbfealppodnrdo aie metablegs, thelinatl lagerhast W-he

metal |ayer which is near the metal | egs. 2. The ,USB _.connect Lial

accor di rs§aned cosaispstion hgmered e fian S%Fﬂﬁﬂ?ﬁ ™y fr?lﬁémf‘{?fiﬁsl‘é’ifac&?ﬁ%ﬁ es a

ground g@re?‘ A2the ﬁ]eﬁ?kgl:r SHERIhEXIRRSS ahdhOMENadchE 16 ushitngtfecesef thiwaiktabne
S

end of he neta et connects with the ground term nal of the
connect ilegp; 1 i ne and the other end connects with the netal |ayer. 3. The

USB connect oy accor di t | ' 1 HLeRRER REvdntiteh &t B

conpl’i ses a” g?‘&lﬁﬁ%gjlsggcfongﬁée%&?gﬁhéerc ‘i S{S% %g}o\?\ﬁfogﬁ%cov_er e Connect ng

li ne andohhects fidie beiapneettbdpviisoly, amt the find-psedfstroaes ingBdes o legsBonsgtifect or

for connecting with a USB fenual e QQ{H””-Si ng netal |egs, a connecting line,
t

a subst rEBPIAREND 3WR SSEPHLPrOECRAR I

&M prevent the USB connector from

bei ng i nser{edi{¥GESRIVinclHiE Hirbjcefién prodidel ohliiee fret af thesgisstratentiedirst wi t h
one end of the connecting line, the netal |legs are forned on a face of the

subst r atragjection being highes thigbihe fecsort Ra R UFEE are at | east one of first
proj 1%Ct ! Onsth@@gco%ﬂ(b&)&gctmnoéx%ﬁk QB atIsVRRS SitRe two flanks of the metal layer, the

second projection being higher than the face of the substrate and at a longitudinal end of the
metal layer which is near the metal legs.

2. The USB connector according to claim I, wherein the connecting line further
comprises a ground terminal, a metal sheet extends through the susbtrate so that one end of

20  the metal sheet connects with the ground terminal of the connecting line and the other end
connects with the metal layer.

3, The USB connector according to claim 1, wherein the USB connector further
comprises a retainer for the connecting line which covers the connecting line and fixes the
connecting line onto the substrate.

25 4. A USB connector for connecting with a USB female comprising metal legs, a
connecting line, a substrate and a fool-proof structure to prevent the USB connector from
being inserted reversely, wherein one end of the metal legs connects with one end of the
connecting line, the metal legs are formed on a face of the substrate,

the fool proof structures are at least one of first projections and second projections;

30  wherein

the first projections are provided on one side of the face of the substrate or symmetrically
on both sides of the face of the substrate, and are higher than the face of the substrate; and

the second projections extend from two flanks of the metal layer away from an
undersurface the metal layer, the second projections being higher than the face of the substrate

35 and at a longitudinal end of the metal layer which is near the metal legs; wherein the USB

10



the first projections are provided on one side of the face of the substrate
or symmetrically on both sides of the face of the substrate, and are higher
than the face of the substrate; and t he second projections extend from
two flanks of the nmetal |ayer away from an undersurface the netal |ayer,

t he secentnqrojfetid casphsisngehimghér thhamnedizgflacevioth chersthbsomering8s5and at
a longitudi nal. end of the tal |ayer ich is near the netal |egs; wherein
t he USBtlmt?éﬂﬁgé?So ef:‘ﬁﬁ“ceﬁtél?gnﬁ% ‘P% uBgy{rjatl,\et'ai ner for the connecting |ine

whi ch covers The)SPangetionsecoidifs @Ndaifd X &shetdig tiadRBEding Ginkifiiehepnt 0 t he
substrate. 5. The USB connector accordi n%dto Chﬁl?f’g 4, wherg]i n the

connect iCAEPHsgse gravidisrninampmaidsheet grisndrthraughithpgubstsatese Hat et afxt ends
throygh tﬂé‘ﬁeﬁplbrégt][ &%\ﬁe@té)wﬁth%e @ﬁgntf&@mﬁlfai A HE HBlcBlinSHEEAnCAPBREE éndM th the

ground term na e connect I ne and the other end connects with the
met al | @panects with the metal layer.
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