; bce3edaR6TCG 1 COVPACT CONNECTOR FOR SMVALL DEVI CES Field of the Invention
The present invention relates generally to el ectronic devices, and nore
particularly to electrical connection between devices. Background of the

I nventi on Consuner preference for convenience and nobility is forcing

manuf acturers to make numerous handhel d el ectronic products increasingly
smal | er every year. The popularity of using such nobile personal electronic
products to performdata-intensive activities, for exanple, capturing

i mges, transmtting text messages, playing audio recordings, playing
mul ti media ganes, etc., is creating a growi ng need for affordable yet
physically small devi i it One way of

meeti ng consuner need@%‘%&gwgﬁf@%@gﬁ%@ qhaﬁhygﬁzé%l?ner with a
choice of using disc drives with his or her nobile personal electronic
products. It is acknow edged that disc drive storage offers |arger storage
capacities at nore affordabl e prFéddd ofihe letandioncurrent |y avail abl e storage
options such as solid-state nenories. However, in making storage suitable
for use with nobile consumer products, the disc drive nmaker faces an
infinitely biggerTEbaldLAtRVEREH PelSiRb 'gén@ﬁﬂyeo BRO®GNIC dRkREs, badatse, 1n
conpari son, conponents of solid-state devices do not require as much

physi cal spaperticilaliste eedtuiegl connedtwndidieeemdevices.s a system conpri si ng
novi ng and non-novi ng physical and el ectronic conmponents designed to
operate in tightly orchestrated harnony. Sone m ni mal anmount of real estate
wll always be required for al.acement of the 2
mechani cal conponents of a d?g%£%§?é%@@§£§§£ orgPB?hrinking the disc drive
into a size suitable for use with nobile consunmer products requires
ingenuity in overcom ng decades-old paradigns of disc drive design. Another
probl emis posed BynsHBELPLaseIgRoe (5 FERYSBY SR TPBINEY ISfOIEBS with di sc
drives. To fully mnimze the size of;, an t [ ' iqe, a
et tor al ter HAARRT: FomiahS ahbfEnd nel el BTN WS B i et | Genei y
needed. The BARASHEVdrH VAL I'THE IR AGES fBusiY $tidhQfobile pétsSnarlbcBioner

probl ens besi des offering other "benefits, as described bel ow. Sunmary of

t he | nvent i opr&hddstaperfcrnofatakiatensbseantivitinseior epamplopvaplerisg intagens i n t he
form of reducing the physical size of a ¢onnector s 'tableuior rel easably
bri dgi ng ci ré‘iﬁpg%‘lwg&%r&%%g?‘g%? e adig rerredmas o Muliiapdia; o

provided a c t hayi E&Eﬂ| | -%ﬁ@@ pruse with a
devi ce, one gﬁﬂﬁﬁgﬁéuggﬁ%ggﬁﬁﬁ e g%ﬁ%ﬁggﬁﬂgggﬁﬁéggﬁgﬁﬁ%V| eIlll Ile the
ot her surf acdepices®MhsnGRNitLs btor@octapiaeities. away from the device, the

conductive el enents being suitable for electrical connection wth
respective cont acE¥esrapabmgetingemsumesnesds unbitarea i wgerogidehedwar e. The

connector is thin, th i s, .the opposing .surf s are separated by a
Felatively SFRMTISE WHHD AsPoiRs Ereale 5t CoRpuy B Tos of g OGS PR eadr
di mensi ons OEletcH%n&ﬁ:g-BﬁﬁEt‘B.r it ﬁﬁ&w&ag&&&msc%w&sr fecfffe%ia%& or stiff

material or both. The connector can be“in a folded or unfolded condition,
dependi ng onswiraghcdpacities ad esire efforduile gricesttham otiter zssently pvailalilbe system
usi ng the device. Such a connector is suitable for use with different
el ectroni ¢ détAragasopeRs b ascalidsinde peaygiesy SlQveNes; Ranplingste138¢ over al |
di mensi ons_of, 418  dSVALEH A iR SLEMD: URIALHL BE. JRYIERR mdNEheR0r
vari ous ot her advant ages TN Enaract er Fze enbodi nBnt's

infinitely bigger challenge than a solid-state memory maker because, in

comparison, components of solid-state devices do not require as much
physical space. A disc drive, on the other hand, is a system comprising
moving and non-moving physical and electronic companents designed to
operate in tightly orchestrated harmony. Some minimal amount of real estate

will aiways be required for movement and correct placement of the




-3 of the present invention will be apparent upon reading of the follow ng
detail ed description and review of the associ ated draw ngs. Bri ef
Description of the Drawings FIG 1 is a schematic perspective of a device
with a traditional connector. FIG 2 is a schematic perspective of a device
wi th a connector according to one enbodi nent of the present invention. FIG
3-1 is an exploded schematic cross-sectional view of a systemaccording to
one enbodi nent of the present invention. FIG 3-2 is a schematic
cross-sectional view of the systemof FIG 3-1 in assenbly. FIG 4 is a
schemati c perspective of a system accordgng to another enbodi ment of the

i nvention in which the connector i.s i.n a folded condition kElG:.5 is a
schenat 1o pePiBbEvEYLCaPaRTy e dRs A Re R ST g e B HHTs on. i G
6 is a schempi,G 254 SREOGIA 18 8¢ watH MdBilDERsud QUREIENR rEflaRS iRbertrigeVi ce,
according to an enbodi nent of the present invention.
in overcoming decades-old paradigms of disc drive design. Another problem
is posed by the size of connectors traditionally used with disc drives. To fully
minimize the size of any system using a disc drive, a better alternative to the
traditional space-consuming connector is urgently needed.

The presentinvention provides a solution to this and other problems

besides offering other benefits, as described below.
Summary of the Invention

Embodiments of the present invention provide solutions in the form of
reducing the physical size of a connector suitable for releasably bridging
circuits of devices.

According to one embodiment, there is provided a connector having
generally opposing surfaces. When in use with a device, one of the surfaces
can be arranged facing the device while the other surface presents conductive
elements away from the device, the conductive elements being suiable for
electrical connection with respective contacts of another connector of another
piece of hardware. The connector is thin, that is, the opposing surfaces are
separated by a relatively small extent of material as compared to the other
linear dimensions of the connector. The connector may be made of flexible or
stiff material or both. The connector can be in a folded or unfolded condition,
depending on which is the desired configuration or assembly of the system
using the device. Such a connector is suitable for use with different electronic
devices, and advantageously adds very minimally to the overall dimensions
of the devices or to systems using the devices.

These and various other advantages which characterize embodiments




FIG 7. is a schematic perspective showi ng portions of a connector of
different stiffnesses according to another enbodi nent of the present
invention. FIG 8 is a schematic cross-sectional view of a system accordi ng
to yet another enbodi nent of the present invention. FIG 9 is a schematic
cross-sectional view according to still another enbodi nrent of the present
invention, illustrating one possible arrangenent of a flap with respect to
a device. FIG 10 schematically depicts a perspective view of a mniature
system according to one enbodi nent of the present invention. Detailed
Descri ption Enbodi nents of the present i-hvention will be described bel ow
with reference to the appended W ngs. Takin . disc.dri.ve as just one
exanpl e of a® g}ﬁ@&s‘%ﬁ#ﬁ@%&?ﬂb@qtg%@ r?ﬂt%%%ta,gu‘t%%ft&? é%IYOJYWe 100 shown
in FlG 1 inclydfesqedas Maﬂ@?eﬁ%%%f%éés&&&@dﬂré%éﬁ board assenbly 104
attached to one extern surtace 106 of the housing. "This printed circuit
board assenbly 104 carries electronic circuitry required for the operation
of the disc drive 100, including; circuitry for the transm ssion of data
froma host to the disc driv@l‘lsg@eﬁfélétl%laéﬂ}e@ﬁ‘&mgﬁry for drawi ng power
froman external source for aeration of the disc drive, etc. A connector
108 that is attached to the printed circuit board assenbly 104 can be
brought into rel egrabl g aaRBEGEAEPErspesiveiofcoigti@®itharyadieiohgct or on the
host's side (not shown). If the comunication of data, instructions, and
ot her el ect r comhectdrgnal s bet ween the disc drive and its host follows a

pre-determned in f.ace otocol, there be certain conventions or
Speci T cations goblrr g THETRLS BEPBIITHY AemiBHBAC BOIBEASPHELE
connectors. (o)1 0! aditdional mal e connector on the side
of the disc g??@% couﬁgné;%t%}l?%g%eﬁlg?gﬁl% of pins 110 supported by a
connect or housi ngFIK3.23-1 e egrloded suhehoutisichgsskdetioray vieay af skidtémpl astic or

metal frame that holds the pins in the desired spaced-apart arrangenent,
whi l e al so aé¢sangdingstopngendeodizengat thegraienkinveatiesnpl enent ary connect or

that is attached ost or other hardware..Th i n 10 rally
el ongat ed net al ng%'g”S" ESHER &f??ﬁ’sg\%é?f‘a?%%vgﬁg‘e z\slééc%ofﬁﬁ%g'lﬁecti on

substanti al | X_SM{M?_ndi cularly to the housing 102 of the disc drive 100. A
conpl ementary femal e connector on the side of the host would generally be
of a certain thi ckHegsistawchematidperspeetivedf asystgpaceddiggppanbierr er ei vi ng

br o} do. connEEGRECRH RS RO AR AL SRS I i B ERoTr
vi de conné® : ; e
ot ovides & rel ot sty ERSrRaRe pPRN AR ablnck bR ERE of BUHIEHRE, o0

for providi ngnel@ehri cal contact between the product and another el ectronic

devi ce (not shovvné. The flap 200 is configured so that one of its surfaces
204, 204' can be &#Kpdnigadschematie pexsyatting oftehampbadueound pvassidees ¢friovi di ng
conductive caont act zol??es 506 for al ectrichﬁl connection wth the other

el ectroni c d&FVEEsACoPilipg fo' 3y sppdmapnf of the RresERLIDYEREY t ends from t he
product 202." Opti enals e aE&%ﬂAt@%&%%ch%ﬁ%gd%%ﬂ§ bPA cGintddent ed
circuit board 208 that 1s part of the product , or the flap 200 may be
sol dered to herpnt stitibssesraroordilgg ar shatBé: entbadifdemp of €k pmegedte in the form

of an insulative material having a first face 204 and a second face 204'.
Conductive p&¥Et®-circuit traces 210 are borne in or on the insulative

material. One or faces 204, 204' of the. fl 2 0 rts of
t he conductive pa? ﬁgrhzlf%l Sﬁge?%ﬁggr(%ﬁé@%\mgg‘?eﬁreg% %gsu%nggﬁgélﬂg t;%e}get%ed in or
ot herw se cogﬂbg@r@&b@a%@ﬂoﬁggbg@mgﬂ@eﬁﬁ@@ 200 can be di sposed between
t he product 202 and the other device, with the zones 206 of the conductive

pat hs 210 coupl edFIG. Tisrachebeinatic panss-sedtivanl Viendadcordihg teistit@nptherof t he
other device. In this ner electrical connection between t\/\oe&;eeﬁgfs of
a

hardwar e can SBPOSIERE Pithe Present HysnEan JIUpatng OnG PEsHIS AFEHR

traditional i i put connector (such as the exanple 108
shown in FI Ga a?%%ﬁge%ﬁ%gg%géﬁ%o with a flap-like formcontributes
significantly | esFlQuikschematiealhr delpicts adfspstifte Wasubf a Ohinidtare Slstim ve
thinness and its ability to lie substantially flat against surfaces of the
product 202.




The conductive paths (such as 210) and the zones (such as 206) in or on the
flap 200 may be formed by known nethods such as etching or printing. It is
conceived that the flap 200 may include conductive material laid out in a
desired pattern on a non-conductive substrate. One end of each path 210 may
-6 be soldered or otherwi se coupled to the respective parts of the
circuitry of a device. At the other end of the path, the insulative
material may be etched away or the conductive naterial exposed to form ~e
or nore zones 206. A zone 206 may have a wi dth broader than that of the
path 210 to facilitate contact with contécts of another device. The

out ernost surface. of, the zqgne,.206 R be recessed fromthe face of the flap
200, raised PEIAIMEEERPTRREE S AT BATVeRoM, bl ane with a substrat 6
208, as it suits the intended node of engagenent with the contacts of the
ot her device. For convenience only and without intent to be limting, a
zone (such as 206) of the conductPDewiledd@esriptioni rcuit (such as 210) on the

flap (such as 200), intended f.or formng rel eaa | ect.ri.gal en enment

with an exter nal )@P}‘?@S’inﬂf‘eﬂ*e‘?ff o pRreR R Al ﬁ?ge%%ﬂg%‘?km&ﬁagad".

Al so, for cog&gﬂgﬁgﬁgﬂﬁﬂgﬁgﬁagdpﬁ&@g§§.intent to be limting, "contact' may
on an éxt

refer to ac uctrve el nt o ernal circuit, suitable for com ng

into electrical efgr@ggnedisc drivh agjpadne AsampR\ofdelbvine Hif fevrentsednbodi nent s
of the present invention, electrical connection between a device and its
host nmay be Mithedostntheadibodeiveddshaven i FiGgl ingludesa Ipusing Hrwithg shown a
system 301 that i ncl ud a ,devi i zed, to _seat in;a cavi 2 fornmed
T the body SPdgetERerd R By R AR e b e B pBVRuce one
or more cont a6hsin Q&hﬁﬂ%&ﬁ%ﬁ%ﬂkﬁﬁQmBQiSkkﬁﬂﬂ 11 QrribdelcbRShic 3 duitrthe device
300 has a flap 310 extending fromthe device 300, and bearing conductive
pat hs 311 | eaefjuited footheoparation pf 8ilied dtihe 1ek vded3@Ocirdtieydonthect i ve
pat hs 311 may be connected to the circuitry 312 of the device 300 at their
proxi mal  enddransmuissionsof dadp fioEn 8 host Iedhe giscrBiNe ang Yigp Verspo @RI LT ng

per mnent (t IS i rele I : 10, may be
per manent (1 Wbl oAb B85 LYo EhSTRANENoLDUAREIE s B hAP,10\
attached to @oRhédibresahACidiattadisEPidthy pribh@d Eirditbddril a3ddmPBYI0A ah deat ed

within or outside the housing of the device 300. FIG 3-2 shows the system
in an assenblbeeuglttant wivapahle enghgeintant 30ith a compiemadarystarpeetdr ionttbe t he

cavity 302 provide t he hos 04. The .cavit |1, 306 interferes with

Che 11 ap 31088 3 nide Corshordy bebe rampumicin & e dodibvoussly #HE0%E ce 300

and the cavi : ﬁﬁﬁ% ' &ﬁm:. = weL dufagi ng

side or surf%%gﬂg%gsgggkhe ‘%H%§?g aé%gmg%ﬁgpgg%?ﬁéwsggﬁ in FIGi@%-Z. One

or nore padsigtifat &bl ahetdraby bacertdibdoatettiensfdrapetificatib@cone oper ably
OpRit y P

coupled with respective contacts 308 along the cavity wall 306. The flap
310 serves agoxprnéngiielppant ofdhe serunctippy beteerdhesesoBoeCtafs: HYUtho & ui ri ng

di nensi ons 316 '1.0f _the cavi 302 to be,significantly larger,than the
respective dﬁﬁgﬂgﬁgﬁge§T§?“§T§HE%¥“FH5C%EQP§EE Fﬁl ea§C§E0?§§83% that the
cavity 302 maymbRiskarleralidp by phy 1@0%@%&1«@& b9 WabhaRedtr RE@Mhe $14.0Thd he

t hi ckness 320 of the flap 310 and for achieving the desired ti ghtness of

fit between trhenetter beusdgplEnaay e acaiff plystBO&: mbid framenthaehblodithepirs of t he
present invention aLlOW/Sé%F a device to be used with the def?rent
standard con@iiiesitedsppeasl-aparg gapngament shilsAlso agkingiis A FUe 1 de are

therefore ”Ohm%?i%ﬁﬁttﬁgc ?edl&qtggﬁ&iﬂne r%‘%i?&tﬁé I{EBYt GOl BB carry a
conventi onal “conriector, such as a connector conpa D6 Tor use w

mul ti medi a cabdwark)iThel Fingirog mrge@draal&t@@ega%&ﬂﬁldwgﬁéd@b@a&yemmgs
enbodi ments of present invention. In addition, enbodiments of the present

i nventi on mapvwse fuemdheidevice éma direstiom subsgardiadlypreypentiicelaply totthe i onary or
to be biased.towar t devicge. Lt can be seen fromFEI G 3-2 tha

enbodi ment s SPapne P ena8e by Ao Rk Pyl Fordifte! P se i n
systems wher g; &R&GRe AORSIE@Id Y erlefalfy MO cdr ARG Afifkndsh t6 PEAME hbRE LS a
enbodi ments of the present invention can be well suited for use in systens
where the el eequiorl deplébrsseivingdtheqeas 0.y coupl ed have to be physically
arranged next to each other with very little roomfor the traditional

i nterveni ng connectors. Another benefit offered by enbodi nents of the
present invention is the conpatibility with different possible nethods of
nmount i ng devi ces onto hosts. _o_




A device with a flap of one enbodi ment of the present invention may be
snapped into place in a nolded cavity forned in the body of another

el ectroni c accessory or host, where the cavity is sized io receive the
device fully or in part. For exanple, the device and the cavity may be
sized for the device to be press-fitted into the cavity. Alternatively, the
device may be slid into a groove sized to receive the device in whole or in
part. The device may be retained in the cavity by a | atching nmechani sm or
by pushing forces from bi ased contacts. Referring to FIG 3-2, a lid (such
as 330) may be provided to close over th& device in the cavity or another
formof a retainer_may be added,.to hold the device in the gesired. osition.

. d . .
In yet anot her fop_h? rirast snlqdimenigf the Prrselt Ity epRpTyPT S Eél'é?ﬂr_t?én_ Pt he
desired 1 ocaian, ibihd: ARGE midh BUR DO deiliPga AN ORBRIMAL AG.ONS MY
be i npl emented w thout hindrance arising fromthe 1 nplenentation of
enbodi nent s ehe ehdodimesydf the pesthbinveAtiod besvidedwblagvdly dfintflag 280esent

invention is illustrated in FIG 4. Here, a flap 400 is sufficiently
f1exi bl e for aftechesl tain edeptranic prastusti2€2 o proddprgrladticalgpntaphbefyegs 400 may

extend from the product.at one rface 404 of the pr t wrap around
an edge 406 eBﬁﬁﬁﬁgé?%gn%ﬁ%{ﬁ%ﬁ”@ﬁ?%ﬁg&efﬁ§s ! egggﬁaﬁéﬁaﬂin ot her
words, the flaprd0@dRBYhAR dfaR3AH a0 %04l 2040 baRbORAShERT AR sPagdiRdte
surfaces of the product 402. It is proposed that, optionally, the flap 400
may be hel d ihe pesivct 202 Whilaghesiline andactie¢ edntacigohex20f oretectdal it will

not hang free fromwhere itbegins to extend. Alternatiyely, howni n FI G
5, a flap 5060RACCHABIRER &@rﬂ@ex ARERHORE d?ﬁ’éeﬁarl&té%?xﬁ“ﬁp O&h%ﬁ%aa%xt end

from an edge devi hn I [ rallel to a
surface 506 %é&%)ﬁtgﬂgée@?@e@é&%‘? 9%%30?3/ P}Fﬁ)@gp?’a%gg%%azggé@é )ln%? Rl?un around any
edge or cor nektefioh R aqRitite cirblzik beardGRsahatcio peitcifithe ppads 202, orithees 510
| eading fromcircuitry of the device 504 are positioned, facing away from

the device, &nap 208any basoldereditnghe printedfizsutiboard 20| Thoflap 200 way hean
external circuit. -9 Referring now, Fl G for t her exe ary
enbodi ment | ohitefors ooty spGtidl eV et Sredll rid A6Se TRy
opposi ng firshea f ' j:nt j ' rd
aCbembl'y 60420 § ROmREER0e Pt R Rl e e B Sy e
surface 602 efatttidl. ddnd @ebothfi@pdd4) QLT afrtht fiap 200 nityeskpoise parts obter d

assenbly 604 is_a flap 606 fol dable around the device 600 to the second
surface 602" capdirtiviedrathydl k3sx9ne980& aherdhe pepdics A02 isseptsd iBGEond surf ace

602' with pads 608 faci way f rom t he deyi ce, 600. n.t eyicg 600 is
dsed w th o A RSCEER e e SRR el o e T B can
be sandw cheg Het e ahHehesitcs Q6RO wiH thd12ort8 206 of fi: RARRICEIS phiter ef ore
be positioned to formelectrical connection with an external device.

pti onal |y, 2hecdupled éndohltive pante thitdpad G6thesyrchgryratithetathert destices| ose to

t he second syrface 602" of the devige 600 even w thout the constraining
effect of thg“ﬁﬁéﬂl.‘aqf’@}”e@%’é?’?ﬁ goTIERoR %W%éwme%%%w@ﬁé@%r mor e

outer surfac ' y . i i: ive. i 1y, one
or nore surfg%ggﬁégﬁgqéggrggéﬁ?&£§%ngﬁgﬁ%%§§%ﬁ&%£§%%Q%%%ﬁﬁgﬁ?e E(?gjaprovide
tighter fit afmuiduthif cbhagt60GucH heteanangile10Sihws s FIeN) thidfl G 6 in a
fol ded condition although it wll be understood that the connector can be

used in an urboheiser 20nsith adlap-lieptomai qogtdbutes significantly dessbatlk taotheof t he
devi ces in assenbl tionglly, a,connector may.be proyided according to
anot her enboBt i 07 o8 necteetin b bR AR S ahtion G-RESBIERLD 700
may be be co@aitgggjﬁgtsqlgfala@sy@f@‘ig Sliglbosti ffnesses at different parts. For
exanpl e, extreneties or areas ere the pads are |located nay be stiffer so
t hat these parts Theacbhéudivesiahs (salkh ys 210)sinddathglzbngd @nels as Z06)snwaynbe one
way of enabling thewgads 702 cone into nore effective yet rel easable

el ectrical efyaferaty mayiee fpeapd dyilpevapmetads sgeh an elehing orprigbngeltt or or
circuit. Acc i.ng. j .the f i ! i.fi.ona

mat eri al 7o4%%ﬁggg“%?éﬁéﬁhg?B%%@gg@%f%m é%?%%@@zgﬁ%hﬁﬁgﬁﬁﬁ§ﬁa ﬁ%?erial 704
nmay be choserickRedBa®tidh &if b hblcohfatitdWibIBRLR! IGhe &ifPEf d0h Pl DI@ndaRe T est
of the flap 700. Anot her -10 enbodi nent involves formng a flap 700 by
overl aying one or nore pieces of material 706 simlar to that commonly used
for the substrates of printed circuit boards with a flexible printed
circuit cable 708. Part 710 of the flexible printed circuit cable 708 can
be free of any stiffener or substrate so that the flap 700 is flexible at
desired locations to be folded or bent around edges (such as 712), corners
(such as 714), or sides (such as 716) of the device 718. FIG 8 illustrates
yet anot her enbodi nent of the present invention. A though a flap 800 may be

o M. o " ~NNS " oy




It is therefore clear that the present invention provides solutions
suitable for various sizes of devices, including solutions that are
especially -11 useful in systens where the devices are physically snall.
Maj or advantages lie in the provision of conparable surface arns for

el ectrical connection between two el ectronic devices even when the snaller
device is physically not much larger than the required area for electrica
contact. This is illustrated by the exanple of FIG 10 where a device 150
uses a connector 151 that is but one enbodi nent of the present invention.
The connect or 151 can provide an area 15¢-for electrical contact as |argeas
a maj or surf devi ce face" refers

Ganet al |y 1 o REIREFDRPREFVERES GRS AR ThSregaretifiaf.d iy Sffardat cce. 1

will be U“defd%’ézf?:@dAtt*Eﬁéo&ﬁ?eﬁ@@?ﬁ@ﬁi&%@ﬁﬁﬂa@éﬂa&&m W &agedf
el ectrical contact along tl~ mnor (or smaller) surfaces 156, 156'. This

shows that erbagiorghe sordudtive maie&ek&xpon@damfcmm a@oheoresamhee28m An t he
face of continued mniaturization of el ectronic devices

electrical c&mnages may hewegruidtabroader Hean thasiaf the nath R19 tp {aﬁéﬁf&@er al |
system Advan})&%gf %ﬁiyc’onfan?s o n%ﬁtl ralqwéeh E%Br %%%Jlﬁ%oslt BRI 9{}11@@6“5 ed

with a devicé 'S SO pi odu as an applica

"embedded" 'rﬂné’}ﬂﬁé f&éss@ﬂ(fﬂﬂﬁtthe ﬂa@e bP@xe'f?&iﬁ‘E)ﬂ; raﬁwdtﬂéﬁihvédﬁﬂi@ agescca@oise from
al l owi ng the manufacturer of the "enbedding"” product, such as a nobile

phone, to i n@ﬁ4’poratplaaﬂWi‘é‘rmgdaﬁmteZﬂ&damsultsmcteddngde agfi ve, without
requiring changes or fications t nnec in the eddi,ng’
product . AccGF‘gF%’F‘ipt Wﬁiiéhwtﬁtwf@@ et i ﬁfgﬁ C%%%P?Itﬁ?ﬂq&?één 0

manuf act ur er gﬁﬁy% R into
nore affordab gflop&rto Ect gp?égr t coz(rel)glg(ri'emh%&% g ﬁﬁ%e%@ﬁ&ﬁ'&t%@@ﬁ%%@ ?gn be

derived fromcdrbeitgsarhent210yvietid fip (sacl A9200) heteaded fndiormingedessbley to
factor in precious real estate for an input-output connector on the side of
t he devi ce. ﬂﬁ@tr@qpéﬁagagemepéwaﬂdmex@mal@trcmhmad@ﬂl@ée tgthtoya this smal | and

as light as the other ppera and structur of, the device
can be nminia FP%B? nlg%{ (—AISMPHEOH @WF@H%WI}CE&P&PPQH}%W“%Q connecti on
system it Cahip@ S%téd%@ha &Yé%@ﬂ‘cond&&de@&h&%cﬁtdn@t%am nent of

t he present |nven?| on can help nake a systemoverall nore conpact. It wll
be under st ooduithble foheorhimpdgt eigctde&loangpgemmmmmqaadarl ous enbodi ments is

illustrative only, and that changes can be nade by one skilled in the art
wi t hout departi ng ASIRVided bycdisierestt eppodimentsint thepregenigRyention,

electrical connection between a device and its host may be formed in various
ways. Referring to FIG. 3-1, there is shown a system 301 that includes a
device 300 sized to seat in a cavity 302 formed in the body of a host 304. Ona
cavity wall 306, the host 304 provides one or more contacts 308 that may lead
to circuitry of the host 304. The device 300 has a flap 310 extending from the
device 300, and bearing conductive paths 311 leading from circuitry 312 of the
device 300. The conductive paths 311 may be connected to the circuitry 312 of
the device 300 at their proximal ends 313 by soldering or other methods
suitable for effecting permanent (that is, not easily releasable) engagement.
The flap 310 may be an extension of a printed circuit assembly or it may be
separate piece attached to a printed circuit assembly. The circuitry 312 may be
located within or outside the housing of the device 300.

FIG. 3-2 shows the system in an assembled state when the device 300




-13 Cains Wiat is clainmed is: 1. A connector for use wth a device, the
connector conprising: a first surface; a conductive elenent leading to a
distal end on the first surface; and a second surface generally opposing
the first surface, in which the second surface is disposable next to the
device. 2. The connector of claim1l, in which the distal end is configured
for releasable electrical coupling with an external electrical contact. 3.
The connector of claim1, in which the distal end of the conductive el enent
conprises a pad exposed for external electrical contact. 4. The connector
of claim1, in which the conductlve el emént further conprises a proxi mal

end sol derable, {9, ¥l§>'(§>r I1r51 odI € cavﬁ%sﬁi“g%cgwg Yal ﬁc%t@ﬁ&tfﬁ? 9%‘71@ Rap L, in

whi ch the semid sur posa y paral surface
of the devicggpg &tef?@&s@ﬁ&[‘&@tfﬁf? o @ tﬁhﬁﬂé,ﬂapmm’@é Béhtlahe ek BBawabnt he

device is a mgjor surface he connector of claim5, in which the

surface of t hize dexice300 andhtheicawity sealf 30be What ig4hown in FIG.3-1asa
downward-facing side or surface 314 of the flap 310 faces towards the leftin
FIG. 3-2. One or more pads 315 located on that face 314 of the flap thus
become operably coupled with respective contacts 308 along the cavity wall
306. The flap 310 serves as an electrical connector for the device 300 without
requiring dimensions 316, 316" of the cavity 302 to be significantly larger than
the respective dimensions 318, 318’ of the device 300. It is envisaged that the
cavity 302 may be larger only by a small allowance to provide for the
thickness 320 of the flap 310 and for achieving the desired tightness of fit
between the device 300 and the cavity 302.

Different embodiments of the presentinvention allow such a device to
be used with the different standard connectors available today. The contacts
on the host's side are therefore not elaborated here in detail as the host may
continue to carry a conventional connector, such as a connector compatible for
use with multimedia cards. This is another advantage made possible by
various embodiments of presentinvention. In addition, embodiments of the
present invention may be used with contacts that are designed to be stationary
or to be biased towards the device. It can be seen from FIG. 3-2 that
embodiments of the present invention are particularly suitable for use in
systems where space constraint is a major concern. It follows that
embodiments of the present invention can be well suited for use in systems
where the electronic devices to be operably coupled have to be physically
arranged next to each other with very little room for the traditional
intervening connectors.

Another benefit offered by embodiments of the present invention is the

compatibility with different possible methods of mounting devices onto hosts.




8. The connector of claim1, in which the first surface and the second
surface are separated by a narrow extent of material. 9. The connector of
claim1, in which the second surface is disposable next to at |east two
surfaces ~ the device. 10. The connector of claiml, in which the connector
I's characterized by a stiffness sufficiently Iow for the connector to be
bent around at | east one edge of the device. 11. A systemconprising: a
first device having at | east one external surface; a connector having: a
first surface; a conductive elenent leading to a distal end on the first
surface; and a second surface generally -8pposing the first surface, in

whi ch the second .surface~i s disposable next to the external sukface. 12.
The syst em o draraida find ghoRbor RecEud o tpresin Sl malre*
substantial | y,Ras&] Ingd plRe 18 nfli8H B itP irhRESn tSbody 8t ¥sthem of claim 12,
I n which the external gurface I's a maj or surface. 14.” The system of claim
12, in whi checldeeroaidtaeresabrysar iast evharedhertandty is sidedde reckbre thhelegicst em of

claim11l, in which the first surface and the second surface are separated
by an ext ent f@ity paintparyl Femexamplesthe deyise apd\he payily may be sized for the

device to be press-fitted into the cavity. Alternatively, the device may be slid
into a groove sized to receive the device in whole or in part. The device may
be retained in the cavity by a latching mechanism or by pushing forces from
biased contacts. Referring to FIG. 3-2, a lid (such as 330) may be provided to
close over the device in the cavity or another formof a retainer may be added
to hold the device in the desired position. In yet another form, biased clips
may be used to hold the device in the desired location with respect to the host.
These and other variations may be implemented without hindrance arising
from the implementation of embodiments of the presentinvention.
Another embodiment of the present invention is illustrated in FIG. 4.

Here, a flap 400 is sufficiently flexible for it to follow the contours of the
product 402. The flap 400 may extend from the product at one surface 404 of
the product, and wrap around an edge 406 to end beside another surface 408
of the product. In other words, the flap 400 may be arranged next to or
alongside one or more surfaces of the product 402. Itis proposed that,

~ optionally, the flap 400 may be held in position by adhesive or a retaining
fixture so that it will not hang free from where itbegins to extend.

Alternatively, as shownin FIG. 5, a flap 500 of another embodiment of

the present invention may extend from an edge 502 of the device 504 in a
plane substantially parallel to a surface 506 of the device. Optionally, the flap
500 does not run around any edge or corner of the device. Parts 508 of
conductive paths or traces 510 leading from circuitry of the device 504 are
positioned, facing away from the device, and ready for forming releasable

electrical contact with an external circuit.




-15 thiclmess of the first device. 16. The systemof claim1l, in which the
second surface is disposable next to at |east two external surfaces of the
first device. 17. The systemof claim1l, in which the connector is
bendabl e around at | east one edge of the first device. 18. The system of
claim11l, in which the conductive elenent is engageable in electrical
connection with a circuit of a second device. 19. The system of cl ai m 18,
in which the distal end of the conductive el enment conprises an area exposed
for electrical connection with the circuit of the second device. 20. The
system of claim 11, in which the conductPve el enent further conprises a

proxi mal end sol derabl.e to it of the first dev . The system of
Cl e m 11 further CeHFRErRY e G hdordrhe xR elh %ﬂﬂ)ﬁ@%%ﬁ#&%{e s

di sposabl e bghygan é&@%dﬁv@%&@\ﬁfﬁ%&%@ eb@ﬁaﬁ?@% sthielsdcBndssenbl y.
22. The system of In which electrica nnecCt i onf or med bet ween

t he connect osusfackstdi2, 602¢oApritewd circiis boaidemseahbly. 6(@3vith hizcsiygt enthef cl ai m
21 in which, in assenbly, the first device is biased towards the second

devi ce wi th wgEicefifee nurded podedirehursetigehthe devigs. Jutendipg &8 em of
claim1l in \wsi)@m’c@& cheldithoddY sggnbﬁr a3t 8 %ﬁg%og'%hﬁﬁle around the device

600 to the second surface 602’ such that the flap 606 can rest adjacent to the
second surface 602" with pads 608 facing away from the device 600. When the
device 600 is used with a host (not shown), the pad-bearing end 610 of the flap
606 can be sandwiched between the device 600 and the host. The pads can
therefore be positioned to form electrical connection with an external device.
Optionally, the free end 610 of the flap 606 may be made to stick close to the
second surface 602’ of the device 600 even without the constraining effect of
the host. For example, the flap 606 may be glued to one or more outer surfaces
602, 6027, 602" of the device with adhesive. Optionally, one or more surfaces
602, 602’, 602" of the device may be contoured to provide tighter fit around
the flap 606. The connector 606 is shown in FIG. 6 in a folded condition
although it will be understood that the connector can be used in an unfolded
condition, depending on the relative position of the devices in assembly.
Optionally, a connector may be provided according to another
embodiment of the present invention as shown in FIG. 7. A flap 700 may be
be configured to have different stiffnesses at different parts. For example,
extremeties or areas where the pads are located may be stiffer so that these
parts can lie substantially in straight planes. This may be one way of enabling
the pads 702 come into more effective yet releasable electrical engagement
with respective contacts of an external connector or circuit. According to one
embodiment, the flap 700 includes additional material 704 where higher
stiffness is desired. The additional material 704 may be chosen to be one

stiffer than the material used for making the rest of the flap 700. Another




25. The systemof claim24 in which the first device is a disc drive.
CAXCAX LA LCATLAA LA DA A LA AKX AU L A2 LA AL AApL(?" & W &nT OYO;

JU} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! <@84 - - r 1559<==RCFFDJ3NSNPT>VCWWV7WN xS
ni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! WNWNWNNWABX| XXBYYEZZ[ i [n[[M\\N]"IWKk]|]]1]1°BM_T_
__}xsnid_Z]ca] ca] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calc
aJ ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]cal " " aab)bbDcVccfdkddd]"IWKk]|]]]1B*™_T__
_}xsnid_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] cat¥a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

oo ca) 6 colspl ol 5ol Sl o AL SR OBAPABE Sl HOR e -
F10% & ()- oldeid M'SMQM&@M&Q%@QME the Wibstréith @ printed circuit
boards with a flexible printed circuit cable 708. Part 710 of the flexible printed
circuit cable 708 can be free of any stiffener or substrateso that the flap 700 is
flexible at desired locations to be folded or bent around edges (such as 712),
corners (such as 714), or sides (such as 716) of the device 718.

FIG. 8 illustrates yet another embodiment of the presentinvention.
Although a flap 800 may be re-oriented to present a pad 808 in another plane
by bending, the pad-bearing end 802 of the flap is left hanging from the device
804 so that when the two electronic devices 804, 806 are coupled together,
pressure is exerted in a desired direction 807 on the electrical connection
between the pad 808 and the contact 810 to reinforce the electrical coupling. A
cover component 812 may be added over the flap 800 or the device 804 to
apply the desired pressure.

FIG. 9 shows another embodiment where a flap 900 extends from a
device 902 to lie substantially parallel o a device surface 910. From the point
or line of extension 904 to an extremity or edge 906 of the flap, the flap 900
may be arranged with one of its faces 908 against the device surface 910 of the
device. The flap 900 may bear one or more pads 912 that are configured to
face away from the device 902 or the device surface 910. In assembly with
another electronic device 914, the pad 912 will form releasable electrical
connection with one or more contacts 916, thus coupling the two devices 902,
914 for operation. Suitable pressure in a direction 907 angled with respect to a
major surface 908 of the flap or to a surface 910 of the device may be applied
to ensure physical contact and hence electrical connection, such as by use of a
retainer, lid, cover, or like fixture (such as 918, 918"} with the assembly.

It is therefore clear that the presentinvention provides solutions

suitable for various sizes of devices, including solutions that are especially
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useful in systems where the devices are physically small. Major advantages

lie in the provision of comparable surface areas for electrical connection

between two electronic devices even when the smaller device is physically not

much larger than the required area for electrical contact. This is illustrated by

the example of FIG. 10 where a device 150 uses a connector 151 that is but one

embodiment of the present invention. The connector 151 can provide an area

152 for electrical contact as largeas a major surface 154 of the device or more.

By “major surface” one refers generally to the largest or one of the larger

surfaces of the device. It will be understood that the connector 151 can also

provide areas of electrical contact along the minor (or smaller) surfaces 156,

156’. This shows that embodiments of the present invention can be used even

in the face of continued minjaturization of electronic devices, since the

electrical contact can be provided without adding bulk to the overall system.

Advantageously, embodiments of the present invention can be used

with a device that is sold as a retail product or as an application “embedded”

in another product. In the latter, further advantages arise from allowing the

manufacturer of the “embedding” product, such as a mobile phone, to

incorporate an “embedded” product, such as a disc drive, without requiring

changes or modifications to the connector in the “embedding” product.

Accordingly, this may provide cost savings opportunities to manufacturers of

the “embedding” product, which may then translate into more affordable

products for the consumers.

Another benefit that can be derived from the present invention is that

there is now no necessity to factor in precious real estate for an input-output

connector on the side of the device. The overall size and weight of the device

can be as small and as light as the other operational and structural

components of the device can be miniaturized. In other words, compared

with a traditional connection system, it can be seen that a system




10% & ()- 10% & ()-<@B$WeeRHrS4v 10% & ()- 10% & ()- 10:: 10:: 10::!
10%: & ()-#/! 10%: & ()-#/ 10% & ()-))m----- ,1rS4v cl0% & ()-} 10% & () -
10.. 10.. 10..!'$10% .& ()-}$10% & ()-}!v 10%v& ()-, 1r 1555555t 9r S4v
10% & ()-JO0 10% & ()- 10:: 10:: 10::! 10%:& ()- 10% & ()-!v cl10%

-12-
incorporating an embodiment of the presentinvention can help make a
system overall more compact.
It will be understood that the foregoing description of the various
embodiments is illustrative only, and that changes can be made by one skilled

in the art without departing from the scope of the present invention.
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Claims
What is claimed is:
1. A connector for use with a device, the connector comprising:

a first surface;
a conductive element leading to a distal end on the first surface; and
a second surface generally opposing the first surface, in which the

second surface is disposable next to the device.

2. The connector of claim 1, in which the distal end is configured for

releasable electrical coupling with an external electrical contact.

3. The connector of claim 1, in which the distal end of the conductive

element comprises a pad exposed for external electrical contact.

4, The connector of claim 1, in which the conductive element further

comprises a proximal end solderable to a circuit of the device.

5. The connector of claim 1, in which the second surface is disposable

substantially parallel to a surface of the device.

6. The connector of claim 5, in which the surface of the device is a major
surface.
7. The connector of claim 5, in which the surface of the device is a minor

surface.
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3. The connector of claim 1, in which the first surface and the second

surface are separated by a narrow extent of material.

9. The connector of claim 1, in which the second surface is disposable next

to at least two surfaces of the device.

10.  The connector of claim 1, in which the connector is characterized by a
stiffness sufficiently low for the connector to be bent around at least one edge

of the device.

11. A system comprising:
a first device having at least one external surface;
a connector having:
a first surface;
a conductive element leading to a distal end on the first surface;
and
a second surface generally opposing the first surface, in which

the second surface is disposable next to the external surface.

12.  The system of claim 11, in which the second surface is disposable

substantially parallel fo the external surface.
13.  The system of claim 12, in which the external surface is a major surface.
14. The system of claim 12, in which the external surface is a minor surface.

15.  The system of claim 11, in which the first surface and the second

surface are separated by an extent of material that is thin relativeto a
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thickness of the first device.

16. The system of claim 11, in which the second surface is disposable next

to at least two external surfaces of the first device.

17.  The system of claim 11, in which the connector is bendable around at

least one edge of the first device.

18.  The system of claim 11, in which the conductive element is engageable

in electrical connection with a circuit of a second device.

19.  The system of claim 18, in which the distal end of the conductive
element comprises an area exposed for electrical connection with the circuit of

the second device.

20. The system of claim 11, in which the conductive element further

comprises a proximal end solderable to a circuit of the first device.

21.  The system of claim 11 further comprising a second device, in which
the connector is disposable between the first device and the second device

when in assembly.

22.  The system of claim 21, in which electrical connection formed between

the connector and the second device is releasable.

23. The system of claim 21 in which, in assembly, the first device is biased

towards the second device with the connector disposed therebetween.
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24.  The system of claim 11in which the first device is a storage device.

25.  The system of claim 24 in which the first device is a disc drive.




