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[ 0001] The descri bed enbodi nents relate generally to small form factor

el ectroniwodewmses3 More particul arly, providi ng groundipog/usaqposg47f or a
connector is 5described. Description of the Related Art [0002] The outward
appearance of a small formfactor electronic device, including its design

and its heft can be inportant f i }ai ng a user's overall
appreciation of the product._Foﬁ%ﬁEb@{IﬁE% rd appearance and 10
perceived quality of the device fppcHNQCAL FIEICBN contribute to the overall

impression that the user has of the small formfactor electronic device. At
the same ti h@001] he adbendssqribed embodiments frelain Rerrdly dpegmplbnioendéagice i s

I i : id i on.. I I h
overall 11T aeshopraRlREy B At aRed HARE AR elSt RS ARG Basi g
its val ug t detdni@ediser. 15[ 0003] One design chal l enge associated with the

smal|l formfactor electronic device s the desi ﬁn of the enclosures used to
house the various internal cofssedntien ofitheRelatefigdtchal | enge general ly

ari ses tromgoddymoer ol i ARBEI IR ARl N8 | ACLHATEILAR device,

desirabilit maki ng e enc i ghter an i nner, the sitrability
of maki ng t lecleticg s udesigat aminge hefinchnnteek impprtane fanak ds utetermimieg estdeetsi cal |y

pl easing. 20 The lighter epcl osures, ich typically use thinner plastic
structures &NE? e%Pé’F‘gCF%?Peﬂgrﬂ%‘% Pf‘?sdr?at't%]%eeW%Ee’fI%Sx‘g%Wér_daﬁEPetaF?é‘F%faé‘ e they
have a gp eal,fceREQREMHY lof tﬁ@d@ﬁ@é‘fu%c@&ﬁli%p%n%&i&ﬁ@% H’f@'dv@raﬂlhﬁlp%srsf%ﬂger
and nore rigid enclosuires, which typically use thicker plastic structures

and nore fasharks gserthandf tthe boall liprok &ctandeat@nroydevree Meihghsame time, the

Unf or t unat el i, ncr eased i gh an,lead to user dissatisfaction nd 25
bowi ng. can ASSAYY vrae el RaN st cleciPasoR g Uhadh bR RE HBlsr g can
al so be suchs thatirablReafIemBlyNBelp@ss | ktdnkdt el GMepal P 116 &F ' the RANRM. folMi fackdape
can be chall engi ng when attenpting to provide openings used to accommpdate

i nput / out putlegegiie devisg Bigredy ip@pasens iy wluedgdhouissrts, etc.

15 [0003] One design challenge associated with the small form factor electronic
device is the design of the enclosures used to house the various internal components.
This design challenge generally arises from a number conflicting design goals that
includes the desirability of making the enclosure lighter and thinner, the desirability
of making the enclosure stronger and making the enclosure more esthetically pleasing.

20  The lighter enclosures, which typically use thinner plastic structures and fewer
fasteners, tend to be more flexible and therefore they have a greater propensity to
buckle and bow when used while the stronger and more rigid enclosures, which
typically use thicker plastic structures and more fasteners, tend to be thicker and carry
more weight. Unfortunately, increased weight can lead to user dissatisfaction, and

25  bowing can damage the internal parts.
[0004] The shape of the housing can also be such that the housing easily fits
into a user’s hand. This shape can be challenging when attempting to provide
openings used to accommodate input/output devices such as connectors, audio ports,
etc.

30  [0005] Therefore providing suitable openings in a highly curved housing used to

support a small form factor electronic device is desirable.



30[ 0005] Therefore providing suitable openings in a highly curved housing
used to support a small formfactor electronic device is desirable. WO
2012/ 030566RU/0I3BB611/ 048471 2 SUMVARY OF THE DESCRI BEDPEWBGSRMIVEMESL [ 0006] A
met hod for heat sealing an electrical 2connector assenbly is described. In

t he enbodi nent, the electrical connector assenbly includes a plurality of

el ectrical contacts e Vi i ai sed portion
inthe formof a 5 diﬁgﬂégﬁﬁ?Qﬁgg§@i€ﬁ3ﬂ§?ﬁﬁ@@b6@@?&5&“@&P§ﬁged to engage a
corr espondi @063t ch @nmachpli ter Waetkalihg apklegtricsl édnnestbesssanslyangagededy t h
the el ectrical connector assenbly. The nethod can be carried out by

perforni ng & theeamshodiments giejetpgirirgl epweetor avremblyrigeludesrigplurpdity eheleettiesl
assenbly in CeSS| ovi di eal j-ng . e h eal i ng
fape conpr | SORGRSAN pRFREAS AL Baf Bkt BOY IR R0 BE G 3S e
over | ayi fig tdhepleousleny oandvibbew foradkepadanged ttd @ngak @tortapsidisg Mectobn hthe

el ectrical contacts with the sealing tape |eaving at |east sone of the

di npl es sub®tugnvhen e RIRY s Byertethpd, erageeth YARolhA 1651936 SPNACELOf RESCE®AY-i ng

tape, the ar’ﬁ’i%!%et%? Q%gtbesk!&friieﬁi&?fb&imgeﬂféﬂﬂﬁ Yat tl?eﬁt hRak 1%55@& dgu\é&ti%ﬁé‘.eSi Ve

t
such that the Iiquefied adhesive over surface o housi ng and
t he pl ural i Pyowdlinglthe conmeator cesenady Sn cotmpordm actmssibdstatel povidn@isenl@gposed
and sealing the electrical contact assenbly by allow ng.the |Iiquefied
Sdhest ve {9 @iir dhe [oBH e GOBEEPINEAr (EEnAUE DI SRS AR OB STl east

a plurahpty ,@festleeelEifahe GRNAGGITE SREMeNBY PAI BoribAtofPANRR bR an
uprai sed portion in the formof a dinple, wherein at |east one dinple is
spring acti ekcewgal wchetastsr ity thet soalingdaph dgdven2 @t florsti sogneant EM ¢mplasd t ab
and a netal nmet al .housin ed t.o bracket us

Miast oo o SLB Ay i G TelyngaT PR R Tl BoBE Refifedefs RS Pl be™

el ectrical aenneeiQentas siquby)the RedtudasStive plHekiak istivh @at the liquefied adhesive
flows over a surface of the housing and the plurality of electrical contacts, wherein the
15 dimples remain exposed and sealing the electrical contact assembly by allowing the
liquefied adhesive to cure.
[0007] An electrical connector assembly includes at least a plurality of electrical
contacts each having a flat pad portion and an upraised portion in the form of a
dimple, wherein at least one dimple is spring activated, the spring activated dimple
20  forming an EMI ground tab and a metal housing, the metal housing laser welded to
bracket using at least one exposed dimple as a laser target.
[0008] A moisture sealed electrical connector assembly includes a plurality of
electrical contacts exposed to an external environment where each of the plurality of
electrical contacts has a flat pad portion and an upraised portion in the form of a
25 dimple and at least one dimple is spring activated forming an EMI ground tab. The
electrical connector assembly also includes a bracket arranged to engage an associated
latch on a connector plug when the connector plug is inserted into and engages the
electrical connector assembly. The electrical connector assembly is heat sealed using
sealing tape overlaying the housing, the flat pad portion of at least some of the
30  electrical contacts and at least a portion of the dimples, leaving an upper part of the

dimples remains exposed.



el ectrical contacts exposed to an external environnment where each of the
plurality of electrical contacts has a flat pad portion and an uprai sed
portion iwothe/desem of a 25 dinple and at | east one di npC&/US20130u84ny
activated formng an EM ground tab. Ihe el ectrical connector assenbly al so
i ncludes a bracket arranged to engage an associated |latch on a connector

| ug when t nnector plug is inserted intp and .en s th | ectri.cal
P onoetor ol0uRnCCkPbnd nitet 2 Bl B RadBrEre B8R SRFTufECa ng
seal i ng t apeeaQvehd aypdied dnBpleaissd NGer tahgetf I atthRagaPoht isedlingf tapé pr&R{E Some

of the 30electrical contacts and at |east a portion of the dinples, |eaving
an upper pafroigfret passig nfporasthe exriirngl awpesmant vipche electrical contacts to the

[ aser wol ded t5 "t Ro by deks Typsggro iSPRASRE oo il Rpdil Fph

target. Hn wivisumaylateddensaeahdtiog. t ape prevents noi sture passing fromthe
external environnent via the electrical contacts to the interior of the
devi ce housil¥fY 0 her eBympthed aEpleNeNtganQpareinfBHaR OB YT EsPY! eV BARBERSi st ur e

related contai,AakdQ8: oda%%&i@nﬁﬁiebf&g_h‘a@ing?l%gﬁﬂ WA amﬁ’?c“%% &H}terx'ﬁ&ilﬁn from

an external environnment 1nto an interior l'ectro evi ce havi ng
housi ng W t lenanompemn ingerfoomet dy extregmgalut grviollowmgniperasioper Powvitkag bjieat

carrying out the follow ng operations. Provjdi a heat seal ed el ectrical
connact or _asslbre SR gBeeRrnBR’ bR N EboREa e e el

el ectri¢pl cROAREL ebnRerRPMRIdmBIPGhades 2 PhUligl bt ¥lebficgl 8&lididicat 1&RNkact s
at least a portion of which are exposed to thé external environnent where

each of the peitwotafivdath sorekaeted tathe extahddnygopnenteritere eashtaf dsglostticaf
noi sture fromthe ext e el ectranic

ovi co, Pl adPHGLAE it tepEr et B Bateoty bt Tap Y Slb S BRAR! he
openi ng and (& @eUinkdidr o ehd elrttrstaldedce! etdceiigCik He@n@aidlectrical connector
assembly within the opening and securing the heat sealed electrical connector
15 assembly to the opening. In this way, the heat sealed electrical connector assembly
substantially prevents moisture from passing from the exterior environment to the
interior of the electronic device.
[0011] In one embodiment, a multi-pin connector assembly is described. The
multi-pin connector assembly is arranged to facilitate an electrical connection
20  between an electronic device and an external circuit. The multi-pin connector
assembly includes at least an electrically insulating enclosure having a size and shape
arranged to mechanically engage a connector plug in an engaged state, the connector
plug having an electrically conductive body. In the described embodiment, the
electrically insulating enclosure includes at least a top portion having at least two leaf
25  type contacts arranged to provide electrical connections to corresponding ground tabs
on the connector plug body in the engaged state, and a bottom portion having at least
two ground contacts formed of highly conductive material each mechanically coupled
to a spring assembly. In the engaged state, the spring assembly applies a spring force
Fspring to the at least two ground contacts causing the at least two ground contacts to
30  make electrical contact with the connector plug body.
[0012] In another embodiment, a personal media device is described. The

personal media device includes at least a housing having at least a highly curved



15 assenbly to the opening. In this way, the heat sealed electrical
connector assenbly substantially prevents noisture from passing fromthe
exterior woworosnat to the interior of the el ectroni c ®#eviuseo11/o@311] | n one
enbodi ment, a nulti-pin connector assénbly is described. The nmulti-pin
connector assenbly is arranged to facilitate an electrical connection 20
bet ween an elgctroqgc.dqéiCE and an_.e terngl fircuit..The qy%fi-pi@ ¢
connect or a®SEEB WICHAT (88 s AP NE 434G &) dH i WS PR AP N g SiéRE 1 Bsur e

having a si zecoantloddiaRanddi-han@sdedtor ARCNANIC Gl WnRREAGEset I P RIS Qpaft] UG 1N
an engaged state, the connector plug having an electrically conductive

body. |n thef sbidyris pesgciatpdoritthirthighineuapd pertion £ e haysingatln g deperibsdur e

| ncl udes - at ehl%%ﬁi&naggt,tetﬁg 8?1?{0%3 al%“mﬂﬁﬂnégg%oﬁﬁec'tﬁaa%éerﬁéﬁgSLS%@%tedZ\x?itﬁ &%etggﬁgt acts

arranged to provi con I'ons to correspondi ng groun bs on
t he conngct etrvel yoribadyf the hdisingnigalgees st Rha,a spithgaloadéd, amafiofoimafactbavi ng
at least two ground contacts forned of highly conductive material each
mechani cal | leeBispl santee 2ssepblynyraigeeidiRFOVidh BME sspmgdgerntagt esveanndesprj ng
asse.rrb ly ap%ﬂl&%i@c&ﬂ{ekﬂag b QN ERPL d&dﬁ&iv%rkgeﬂ‘to lae@tﬁltneét%\p ROV, gant acts
causing the at l'east two ground contacts to 30 nake electri I(g,alg contact with
t he connect opnmpictey phedy insp@&ll2fd mdaam@hgarthenobdpmonnecompasendial nedi a

device is d r..bed. The personal, nedi a device includes at |east a housing
having at | 408315 hi JhiSt DR MRASIBE 2/ RbIEES SETP ARSI 54 80 FIEHOEr ¢ i on
wher ei niphe dbels| RAddsBGhdddeThatméBES icaPR OREEA Rt DY fetIir Z€EalOthe

accommodate a multi-pin connector and a nmulti-pin connector assenbly at
| east a par tfolidwinhiophratisnsas Buviidingd wiusingthaging gheast eungldyl quoved pontiod, t he

housing. In_the described enbodi nent., .the rt of t | ti-pi.n connector
hosonbly acduding Scict pre pRm v riskbrosl s Rinn B Futs Sl EGHECI ooes
at least a sphtddghhedged maaRid cbietior,asboidingethe GhiltiGah c6MFcas as@afbeyrbl ¥
arranged to provide EM ground contact between the multi-pin connector
assenbl y andnsgrtgrbie uliois pennectof agepbhnede die gl evarch secheng dhaglttor pl ug

I's insepfed ggféo%n@%r & gﬁlgfful&téﬁ M&cﬁd 6@&@11818&12%0&%(3 ARGILY %@bé&%ﬁll n yet

anot her "enb ment, a ne acturin ectroni c eviceé, is

descri bed. Themoki-piadoardetdiendaddsiadct]atbically ipeildtiogrntigsat hheagh sideeaind
foll owi ng operations. Providing a housing having at | east a hifa?hl y. curved
portion, forfiqranesbiashediicahe ANERSEiAFONARCH HE yn uFYEgeh st Bhfosh t he

housi ng sui takliye$iA CDnhQ:iBf CNRIR hfterfal Mk dics ﬁ%lnth‘épé?&‘%x%ﬁr dex%é"éh@iaggl ;he

mul ti-pin connector assenbly, inserting the nulti-pin connector asse

into the operiengyl @rditseloucomgctdreplogl bavingl Zinpelactcioaliye cooductioe hhaglyl forcur ved
portion.Qf the.housing. In the described enbodi nent, the nulti-pin

connect &Y i RETBE 285 deg'{lﬁﬂieéé OFYre; dHimaeiics A (PR ERHIBN RAYNA Gt %a%tit% and
shape arranged (j2 JHRERANRRLEY teFEAAE cRchRANESTNOE dHs UE cb@es@_en&iﬁg agffdst ate
to forman el ectrical connection between internal circuits in the

el ectroni ¢ dabsianethamanneatos plug braly isithaeengaged bfetec avha botbem plotieprhzavinggatan

Curm, i nol udisSC R Bl BRBKr Bhmed S SRRl Pubkty slE pRpapat™ '

arranged t o cpiiflvd €& aebRigr AsahbsORIREdh G Shé @nEfet eSO N NGrigkoMBembIgbs on
t he connector plug body in the engaged state, and a bottom portion having
at | eas®3t waPBiesuntPridgrieie tfsprieg tedre @ lagpighioyerenndicRitaciecaringrthapt satth

mechani cal | ¥w82ﬁ;§}nﬁ@oﬁtﬁct§té&%ké‘&e@tﬁ%ﬁ@hééct WRRER! Bnhd b fuShgRgEd state,
the spring ass y
DISPLAY ASSEMBLY
[0014] Broadly speaking, the embodiments disclosed herein describe structural
components well suited for use in consumer electronic devices, such as laptops, cell
30 phones, netbook computers, portable media players and tablet computers. In
particular, structural components are described that address strength, packaging and

thermal issues associated with the design of a light-weight consumer electronic device



25applies a spring force Fspring to the at |east two ground contacts
causing the at least two ground contacts to nake electrical contact with

t he connewbap12pi3ogp3body. DI SPLAY ASSEMBLY [ 0014] Br oadl y Pspaskémng4ssvhe
enbodi ments di scl osed herein describeSstructural conponents well suited for
use in consuner electronic devices, such as Iaptops, cell 30 phones,

net book conpu t abl e di.a bl et ..copput ers.

o tr ool o Rl B A5 SR MRS DGR eRREe R rrSorE SIPELE Rematly s
packagi ng am@hﬁlhgﬂﬁ@é sthﬁ:au@l&oaqm@mah@chmdaacﬁm design of a light-weight
consuner el ectronic device W) 2012/ 030563PCT/ US2011/048471 5 with a thin

and conpact [M#di ng Ahanasmbsdisinattbe Cphﬁum%r%ﬁfqmoélcdﬁlﬂé’meagﬂn hep mﬂﬁb}ﬁor
form ng t he%f"eﬁﬁrgﬁlgcéel{/rc%l Wi QH% nér%ﬁ%evls sg§ @gxl E)ﬁp li Ligsl?ngi? l O\ll

enbodi nment , e consuner e e can a por e e EC I‘OI’II c

devi ce wht hhaudihg Rvifhr @ftlmhq)r@ﬂﬂspway d@s@&@mhmlbllyadanl iacldids posask mpidiedtiva 5
housing with a thin-profile. The display asse ﬂ%¥ can include at least a
protective GBYFérlaB{eézfe‘PSP%Y ﬁﬁ%qhavnglflé%%@ pIHEIY pfcdizRlascompngpty|appeeskin

di spl ay comgog} ﬁﬁ‘h@ Bf £096chd &daiag AT gl £ Y1aP5 %ﬂ&?@&&%ﬁ%ﬁﬁ%&' é;yﬁfo%dea”d a

flat support IS arrange rovide support for t | ay’ stack. In
t he descri bedp;mmtbhdtheedlsplay htecldi dpltleeydestdtskd mmbdhﬁerpoﬁmtdﬁmﬂv@dsthﬁtamm t he

protective cover er and the flat support is. The dis st ack
o be. cont pavineeed e bisruyf e L cadthe it SiRmottcom. TR AR ay

stack cap i R@kKden seRSRSuELlo ﬁ%%ﬁfétlhﬁgl NelvdeRI ﬁP&dcﬁtﬁbrﬁi (A0 dRPIa§Glacw t h
the di splay, such as a touch input madé by a user's finger. [0016]1n a

particul ar eabogludenensorsier déteetingranfinteenctips pf ayokisgent the daspldyeswwons ngur ed

for packaglgguﬁhaau%ule%gqu nghég housing with regi ons of high-curvature

[0016] In a particular embodiment, the thin-profile display assembly can be
configured for packaging within a thin-profile housing with regions of high-curvature
15  near its edges resulting in thickness changes from the edges to the center of the
housing. In some areas, the display assembly and its associated imaging services can
extend into the regions of high-curvature near the housing edges. For instance, a
portion of the display assembly can extend to near an edge of the housing. In a
particular embodiment, to accommodate a reduction thickness in the high curvature
20  areas and to help align the display assembly close to the edge of housing, material can
be removed from the flat support chassis.
[0017] As an example, to accommodate thickness changes in the housing near
its edges and to help to align the display assembly, the flat support chassis can include
chamfered edges. The chamfer angle can depend on the curvature of the enclosure and
25 a shape of the support structure proximate to the flat support chassis. In one
embodiment, the display assembly can be surrounded by a first frame arranged around
a perimeter of and coupled to the housing. The frame can be used to provide a surface
to which the protective cover layer of the display assembly is sealed. The first frame
can include a hollowed out portion into which the flat support chassis and portions of
30  the display stack extend. Chamfer parameters, such as the chamfer angle, can be
selected to be compatible with the shape of the hollowed out portion into which the
display assembly extends.



15 near its edges resulting in thickness changes fromthe edges to the
center of the housing. In sone areas, the display assenbly and its

associ at edoi2ogi3ngp3ser vi ces can extend into the regi onsPofi/useghioessrvat ur e
near the housing edges. For instance, 6a portion of the display assenbly can
extend to near an edge of the housing. In a particular enbodinent, to

accommodat e r.eduction thickness in the hi curvature 20areas ,and. to hel
A on Che. Ly S LM irCo R M, haShy e RTbY RE RIS AR ANk e
removed fronnhd A8pbieatbesd BRY flatGOgSEt ShasiOOMihe] RsomNfreXa i Be fértheddeaDdat e

t hi ckness changes in the housing near its edges and to help to align the

di spl ay assdémmylly cpeductisg matgsppdriuck pagsmsetat ahe; sseonsdbramp £af dedberadles. The
chanf er angk: u uy ) shape
of the. suppokeER BRFEF el ihcifaf by BLiR) bR e i 32"
enbodi nefit , cohgguded pl diysipas eliddiny] @rngyoew Sufroouthd éskabiynawheredt isfthammlly
arranged around a perineter of and coupled to the housing. The franme can be

used to provinlel & &hfr figelayed MOt H picopedtame ctbokp hgeay%efi of Profigle
di splay asseqh tMraL&p%%ﬁ'tﬁ%e di%8a héséﬁaﬁ&f. 4 %aﬁﬁghi's gy ue s@copgg%lﬁwn it
[ the f ssis an

portion into C at support c portions o the displ ay
st ack ext endouflbdinf the flaasupettehsssiss Hahinstandehe bohding eperangikck as eandizsive

sel ected to be conpatible with the shape of the holl owed out port.ion into
whi ch the di@) &5 B &8s lq Meshaairdly copelc 09 510 500elBal cursty Fiasin A4 a6

[0018] I ppanqhi@br 6MRRAGISRNIL the tRERBhebAERRNGANAIID oR@MRVEdiheR ridtgafialSi Ng
and di sposed below the flat support chassis. The second frane can be forned

from a t her wappoyt moltherotal vadiefraarebd piloyidsd ot ths cauplimgdietwernahs sasond fibmane can
be thermal ly |ink to_one or .nD | ocations of  the.displ ssenbl y. The
cocond 1r amind 4RE e SSnRne RiseiToats sOHRLEP A& RERiGHORY He BRERTE Heom the
| ocati ons wagipyidssdnsbly ARk HEbIthe fiakegpdocliRss e spihawed. assenbly. The
second frane can al so be used to provide structural support to the display

assenbly. TOWHAs t hOshesppanafisess aveshedss depteres and e vasagssedf the depeitedat
support ;gchasshs,: Lhstan . i . n. adhesi v ape,
can be 5§ed%ﬁ%gﬁ%EQQhk@@ﬂ?@gﬁgﬁ%ﬂggﬁﬂéQ§P§%§9%5°P§§Q#f§¥lSgbgg}?ﬁc é@sis at
a 10 nunber egdminatad bOhs folldwihy €ighendhddetade@ndestSptidie riol thigecthadalt fuckie,

t hen mechani cal. support and thernal relief can be provided via the coupling
bet ween t he 2d&E8A #hParEsshdmehads:| fgptuissppuh pdrmbiess de mpluded withiy this

Support chassiiic! be TR TP sb 18] BARI AP SRk KR et ures
and advant ages of the dBRIEIHDESCRIPTION OF THE DRAWINGS
20  [0020] The described embodiments and the advantages thereof can best be
understood by reference to the following description taken in conjunction with the
accompanying drawings.
[0021] Figs. 1 — 2 are perspective diagrams showing various views of fully
assembled personal media device in accordance with an embodiment of the invention.

25 [0022] Fig. 3 is a side view of personal media device in accordance with the

described embodiments.

[0023] Fig. 4 shows a top view of interior of housing showing G-frame in more
detail.
[0024] Fig. 5 shows an enlarged view of a portion of housing shown in Fig. 2

30 viewed in a head on perspective showing connector assembly in accordance with the

described embodiments.



15 enbodi nents will be or will becone apparent to one with skill in the art
upon exam nation of the following figures and detail ed description. It is
target t a0 2aid038166h addi ti onal apparatuses, nethods, fearases 1.ami71

advant ages be included within this de8cription be within the scope of and
protected by the acconpanyi ng clains. BRI EF DESCRI PTI ON OF THE DRAW NGS 20
[ 0020] The d ibed enbodi nents and t he advantages thereof,can best .be
inder st ood Bt er ehtfe OrBOTRE FOIT TG HEScr BEIHOL AREHONATESREMEL i on
with the acegnpaRitiphd conmmtdr@ssenltP2Ad the gplinelshapLofdsiA@r spect i ve di agr ans
showi ng various views of fully assenbl ed personal nedia device in
accordance W426lan eHifodiews agirossHectionabmicMorl comppgonaysenbly shopingthgi de

vi ew of per dj Vi i i e j b e iments.
{00231 Fi o, 1 ReuERaot sELGE, asfboRif ATARE Spithe udettorcfaey S rERE ™S
mor e det &i | coh@Aphicyg. 5 shows an enlarged view of a portion of housing
shown in Fig, 2 30 viewed in a head on perspective show ng connector

assenbl y i nIH&dr dankig- #i DAV AECHYSEFY IE FOBRISHY| AeamRRly sheyng contact pads
2oL oSS R ARG, 5 © ST 2 0100 seconl i o
spl i ne shap¢0@8]housFiey 9A-9026¥i g. procehdins heatcsealdisg 8 eohnanal asyérebly o
fﬁgnggf ?Leaz‘a“}g@%?s“ﬂh%?ﬁﬁ%aﬁ?dne@hr ]%n?]tété.onshl p of connector assenbly and
10 [0029] Fig. 10 shows a heat sealed connector assembly.
[0030] Fig. 11 shows a flowchart detailing process for manufacturing an
electronic device in accordance with the described embodiments.
[0031] Fig. 12A shows a perspective view of a display assembly, a top glass, a
glass frame and housing in accordance with the described embodiments.
15 [0032] Fig. 12B shows a perspective view of a display assembly, a cover glass,
a glass frame and housing and a secondary frame in accordance with the described
embodiments.
[0033] Figs. 13A-C show perspective and side views of a secondary support
frame that can provide mechanical support and thermal relief for a display assembly
20  in accordance with the described embodiments.
[0034] Fig. 14A shows a cross sectional view of a display assembly including a
flat support chassis in accordance with the described embodiments.
[0035] Fig. 14B shows a cross sectional view of a display assembly showing the
relationship between the display assembly, it surrounding support structure and the
25  curvature of the housing in accordance with the described embodiments.
[0036] Fig. 14C shows a cross sectional view of a display assembly coupled to a
glass frame and a secondary support frame in accordance with the described
embodiments.
[0037] Fig. 15 is a flow chart of a method of generating a support chassis for a
30  display assembly in accordance with the described embodiments.
[0038] Fig. 16 is a block diagram of an arrangement of functional modules

utilized by a portable media device.



5connector plug. [0027]Fig. 8 shows interior view of connector assenbly
showi ng contact pads associated with spring activated dinples. [0028]Fig.
9A- 9C showe 2a1203085@ss for heat sealing a connector assemrbiryuszor1aes10r dance
with the described enbodi nents. 10[0029]Fig. 10 shows a heat seal ed
connector assenbly. [0030] Fig. 11 shows a flowhart detailing process for

manuf act uri eIe VIC in accordance, wi t escrib
erbod ment s 008831 Fig- 1955 2ite Sisefuf SPACORIE PPkl ult: BFSFF ayEtsenti y,
a top gl ass,de@nglg@gﬁlbmlmtsand hou3| ng in accordance with the descri bed

enbodi nent s. EOSZ FI% 12B shows a 1gerspectlve view of a displa
assenbly, a coD&T Ajﬂ-a?é% ES(REFSIOY HeREFREMUNT AJTEEEMBLRBAENRD frame in

accor dance \f‘f)d 1t he geger folﬂggrménzsfée%%ﬁéﬁe E'ést?rl%t §o %%{n':lr&l% spgfé?iﬁc %efaﬂQVXre set

perspective and side views 0
provi de fec et eabrosigepo fiorauith Mdersmidurgebﬂ &1fe d‘o@telﬁs dn&plymg aﬁ&&@hmedzo in
accordance with the described enbodi nents. [0034 hows a ¢ross

sectional vicBRogIMeRtsy; & pilhbe arrassn lyaweﬂew wplﬂf*gsl% ffdl 1&6%@&5&@#@6&%@&1@ in
accordance \éﬂr&bﬁd sd&%ctfe' a@%&m‘éﬁ’ﬁ@ rﬁe of 919%?11{%,% e%”fl% %!881@5 1} HhéFSS
di sp e

sectional view o ass OWI ng the re &t ons i p between the
di spl ay assémdtdnges, |Wells Unowu rpdodegs suepzpd’mve bt bextudescidpedl inhdetail in order to

avoid unnecessarily obscuring the underlying concepts.

10 [0041] Aspects of the described embodiments relate to a small form factor
electronic product. For the remainder of this discussion, the small form factor
electronic device will be described in terms of a personal media device. The personal
media device can include housing suitable for enclosing and supporting various
operational components. The housing can support various input/output mechanisms

15  such as volume switches, power buttons, data and power connectors, audio jacks and
the like. The housing can include openings to accommodate the input/output
mechanisms. The locations at which the input/output mechanisms are placed can be
selected to enhance the usability of the interface under conditions for which the
device is intended to operate. For instance, for a device intended to be operated with a

20  single hand, the input mechanisms, such as an audio control switch, can be placed at a
location that are easily finger operated while the device is held in the palm of the
hand. Other output mechanisms, such as an audio jack, can be placed at locations that
do not interfere with holding the device, such as on a top edge of the device.

[0042] Device components that connect to and allow the personal media device

25  to operate for its intended functions can be packaged within the enclosure. Some
flexibility can be afforded in regards to the locations of the internal device
components as long as sufficient space for needed connectors between components is
available. Also, approaches, such as custom-shaped printed circuit boards (PCBs) or
batteries can be employed to allow available internal spaces to be efficiently utilized.

30 A connector assembly used to accommodate the connector port can be widely varied.
For example, the connector assembly can take the form of a data/power connector

(such as a standard 30 pin type connector). The connector assembly can also be



25 curvature of the housing in accordance with the descri bed enbodi nents.
[ 0036] Fig. 14C shows a cross sectional view of a display assenbly coupl ed
to a gl aswofznevmBomad a secondary support frame in accor @aemasS2wiliolssrhe
descri bed enbodi nents. [0037]Fig. 15 s a flow chart of a nethod of
generating a support chassis for a 30 display assenbly in accordance with

t he descri bed e di ngnts. 038] Fig., 16 is bl gck di agram,.of. an

oy angenent SOPCPHRCYIB AL O GRLEE s 19 ab SpPoRndbipihd 8 AR BRbE. o
2012/ 0305636t MS2A 14048k lin SctOddUeFvah ah7aidso pokl 0TKe dudigr gl @hn denedi a
pl ayer suitable for use with the described enbodi nments. Al LED

DESCRI PTI ONioerteEpreEgrnalie Yk tepebl NENTSWRDELGIrical eordadtopn ¢hd siglieleedi | ed
descri ption, cifi etail r t r oVi

hor ough. anSaRRE(BSeaRAR LS.l o Busifl, suitab ot dod BuRp GUEBade
enbodi mefit s .allblving dlécthieal apgparsemt pash bywréet an teqtedigd chicuit [(@@hias Hehéphmhts)t hat
the described enbodi nents can be practiced wthout sone or all of these

speci fic detf8f the perponsd msdia deticen c dEpicyy, IWheRdhh 2pdigdast issinggstedniatfethiot
been descr i heghoi Adghall M Qhde! sSQKaYUrd dHIPRECISRthd UnORREHIdNNGF tae
under | yi ng conge]p(t:s. 10[8%4%‘%%\5%3}%5 o¥ trﬂe escri Eeéﬁérﬂ%o 'ents relate to
a smal | for mudiagbdkrinel thetandiwi jackpbadiicloes fatrintehferer eithithedarntpwfing lof sudible

di scussion, the small formfactor electronic device will be described in
terms of a ﬁ%?‘%donal medi a devi ce. The personal nedia device can include

housi ng1gui [add3g for TRAG! AR BGePRALSYRRALS hidJdVAIsiQUBeIBREWAh I @ M@dnce to
conponents. The housi ng can support various input/output mechanisns

such as vol dings. $wilEc htsyevpoweese iskidled s theduat willbreddiposwpreataa thet ther &etaileddi o

j acks and tt&e like. .Thehhousi ntg can ti n(ﬁléud%%ogeni%gs to a%ccommdate 1t he

i nput / out put SHERHIRBLITE PEFRE VB FSPEEHE 5PC SR 1 112 SRRt SR BR hEKani sns
are pl aced @ﬁ@s}ﬂﬁll(ﬁﬁéﬁﬁt@ﬂs&&dgﬁlﬁﬂﬁﬁ@,t he usability of the interface under
conditions for which the device is intended to operate. For instance, for a

devi ce inteh@$lto bEigspératetrevieripestiveodiagiamyl gionang vatins vigpitof fully
R o
hand. O her ipwhpoi. reedanl sedia devtle HXY) e Beidized jffac kne-hatlet epplatios thndt
| ocations that do not interfere with holding the device, such as on a top
edge of the pifsgingrt into small areas such as a pocket, 1.€., personal media device 100 can be a
handheld pocket sized electronic device. By way of example, personal media device
100 can correspond to a computer, media device, telecommunication device and/or
20  the like. Personal media device 100 is capable of processing data and more
particularly media such as audio. Personal media device 100 can generally
correspond to a music player, game player, video player, personal digital assistant
(PDA), and/or the like. With regards to being handheld, personal media device 100
can be operated solely by the user’s hand(s), i.e., no reference surface such as a
25  desktop is needed. In some cases, the handheld device is sized for placement into a
pocket of the user. By being pocket sized, the user does not have to directly carry the
device and therefore the device can be taken almost anywhere the user travels (e.g.,
the user is not limited by carrying a large, bulky and heavy device).
[0045] Personal media device 100 can be widely varied. In some
30  embodiments, personal media device 100 can perform a single function (e.g., a device

dedicated to playing and storing media) and, in other cases, the personal media device

can perform multiple functions (e.g.,a device that plays/stores media, receives/



[ 0042] Devi ce conponents that connect to and allow the personal nedia device
25 to operate for its intended functions can be packaged within the

encl osur ev0Sor3bicexi bi l ity can be afforded in regards PoTtuseoloesvi ons of
the internal device conponents as |ong as sufficient space for needed
connectors between conponents is available. Al so, approaches, such as
custom shaped printed .circuit boards (PCBs r batteries can, be enpl pyed to
i Tow avar | SEPEEFRRe e B et R el e B G Yo R Ba ot o
assenbly usedrsbfalaficinaedaé 200 hecpaprasgt@mmaiitatihaiyiigesiyd@lith vawitksht For
exanpl e, the connector assenbly can take the formof a data/power connector
(such as a $heapida®ida 30rgdess anppleng aengesor systenth andlen nise woed agevysyiegan al so
be WO 2012/ Q3 RCT/ US A 0Cli ..t t put [ such
as an audi o ) BEN IR e g A T ab BES Ffo el PufhaP kB ocRE 150
accordangse \whi beasxt@bdiyopposile (dhe saladi foripofattogathildowngefitegdightweaiglithe
audio jack barrel. In this way electrical contacts on the audi o post engage
cor r espondi K§eBHIBEY2 fedes HIY o Ve Be piged &y onghanded qpreatigndng pjasereNar r el

5 al | owi ng;abephii£als @hgaak Sk PAS Syl SIMPBRAANC I SINAan B! Ehtidknéiguch as
headphones)lan§ tLe pgrsonaf Eng%T%%V?ce. Typ?cafﬁy, &peﬁntﬁe a&’Po post

i S I nsert edpbeited sizhé ekuttoc j[dacike. b®ersehal mdika devacest 0 capaakspendatoeangi gabl ed
such that the insertion of. the audio jack i.nto the aydio.jack barrel does
ot nt or £ 6% SHHE JaYpt o7 HEOBR Al BN G T dhadprRoi: i

ot her enpodicmpfimoarfidigussed below with reference to Figs. 1 - 12.
However, those skilled in the art will readily appreciate that the detailed
descri pti on[¢46¢n hePeispnahiméidia dspieetlOpocanhivsladé ihgusieg 102 domfigased| tanait or y
pur poses onl nd..shoul d not be.construed as limting. [0044]Figs. -2

B e per specttvEPHITRY dheloRrbnat TSGR GHET o Snutdpdie gt AR Eh BEsef
personal nedicdidewiee 10600 For aGaPIHdITEIng 1R @ erenadi NdupPbrt tilRrnally

i nvention. Personal nedia device 100 can be sized for‘one-ﬁanded oper ati on
and pl acenenaripy dedriedl |cogmenants (iapluding dnisakakask cirquitechipspandseshen cirpuiia

devi ce 0 I I I i V] - f
exanpl e, peroBia e oAt g s RS Gbr Bk HE el 6L Il fed B Rant g

devi ce, tel egoitynéapatnchide devwicepasudéor, 2@niong 4 ibaaeryPer sonal bordi &/Glevi ce
100 is capabl e of, processiné)data and nnrﬁgrartjcularly medi a such as

audi 0. Per sOAEPUSHBRTEA UG (HE) terpostsiryénernd thy liksr rddioyaly nploshe wiig; this

pl ayer, gang Yl e {No S| P heand/ or
the like. Gﬁﬁﬁkggggfﬁ ggpég#ﬁﬁgngngﬁgﬁg?a%gggoﬁgﬁhngﬁigﬁhge#g% %%%hgan be
oper at ed solpebitiolmd tink hosseng sl0Bandd sphn physicallncup@ire nenceitshle fracees udh as a
25 des bop ishneedednl{n sone agzes,. he handhel d dﬁvkce i.s sized for

pl acenen? i MEIYIFBEREMIBMHopHES (T80 vilhin gpefngsoLruendnG sprfaceyy éf'8does
not have tojgprectly carry the device and therefore the device can be taken
al nrost anywhere the user travels (e.g., the user is not limted by carrying
a large, bull@@47ind hbnadditdeniocthy abp\GOhshey sGhedn sealiefintentilenst MOPArcds be

widely varied,|ln,some 30 enbodi nts,. rso di a vice 10 an perform
o oot LRl PRRy e BPORENE i RELRE"DD. DEL MR et RER RS &
and, in ot hebugases cidnielpassandt on&dil 3hgR\HnaEomaof patdl Mediil devile® 00

functions (e.g., a device that Plays/stores medi a, receives/ WO
2012/ 038563pPCthe sontpyy @4 dwpsingl02 can embody the outward physical appearance of

personal media device 100. Any suitable shape can be used. In some embodiments,
the size and shape of housing 102 can be dimensioned to fit comfortably within a
user’s hand. In some embodiments, the shape includes a slightly curved back surface
and highly curved side surfaces. Housing 102 is integrally formed in such a way as to
30  constitute is a single complete unit. By being integrally formed, housing 102 has a
seamless appearance unlike conventional housings that include two parts that are

fastened together thereby forming a reveal, a seam there between. That is, unlike



transmts tel ephone calls/text nessages/internet, and/or perforns web
browsi ng). Personal nedia device 100 is capable of comrunicating wirelessly
(wi th or wotzhuoishe aid of a wirel ess enabling accessoprgTAgstanys4and/ or
via wired pathways (e.g., using tradiklional electrical wires). In sone
enbodi nents, personal nedia device 100 5 can be extrenely portable (e.g.,
small formfactor., thin,. |lo rofile, |ightweight). Personal. nedia device
700 can everioniripy depspeg ol dog asse st MEHE Ay oSS BRee T e
areas such ggofyeP@fid &ore hestheticB) Flofdhg. "HOUANHEY] & BORrmad oPgnyaniiabthel d
pocket sized electronic device. Personal nedia device 100 can correspond to
any of thosef enatenialy picdudies, fareexagipld Pladtiv nestalgreerfrhich amthe, dke.adh eongy
Appl e Inc. r i.f orni 0 . { evi 0 can
el ude houdmg ISty [ HEbE Bmed B MR ARl BT S8 o e

nunber of caspnRnisl apsatihgtiesk whil Hegeds orll asTpdiviledavictgall Hdegritprand
exanpl e, housing 102 can encl ose and supﬁort internally various_ electrical

conponent s (PPRITUETHY! sh-atseablies &1stadlgs ttherping Vg mstahehousing: (92 9y be1s to
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Bnd ot her or g re SRECAN ANl QOLbIICEKL B Hfmind Ot e Bl 65 P
circuit boatlthse sHilled watheatts | nput / out put (1 10) support circuitry and the

like. Altho ot shown in this figure, housing 102 c define a cavity
i i HOTRL con bR e faserebitooRt ol et Fede Sose
physi caliby URPiFacRNYhS bhuleBh@adBaR &S RhmAl HEEGRAR 8 edgeto@'tﬁk KRNy 102
or within openings through the surface of housing 102. [0047]In addition to
t he above, halighatgutogndsahe atigroofdbe coecratCavensio ¢avppratas witehensingald to
appear ance qf .personal . nedi a, devi 100. That is,..the.shape and for.m of
nousi ng 102 el EE g FE YR B g08: AMhougRshverdf RORT T Bonariai o
device 100 2B waks td1&iveadttRdl howfind) onl sHeNifludifide Canbedienty coe 108tivalsgogelysi cal
appear ance of personal nedia device 100. Any suitable shape can be used. In
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i ncl udes™ a rved back surface an curve surfaces.
Housi ng 102 incudentegh adehying omedE@dnism shut foemway t@ght pad. 3CCe@NSI06t bire bes a

single conplete unit. By beinﬁwintegrally formed, housing 102 has a

) h
sean ess appenighedbtodafingisary figaher Bieatach atirsrirpal media dewice 48 CRverdAbt
that are fa : 3 : 1 e ween.
A A e U S o Al gt
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transparent or semitransparent material (clear) such that display assembly 104 is

25  visible there-through. That is, cover 106 serves as a window for display assembly 104
(i.e., the transparent cover overlays the display screen). In one particular
embodiment, cover 106 is formed from glass (e.g., cover glass), and more particularly
highly polished glass. It should be appreciated, however, that other transparent
materials such as clear plastic can be used.

30  [0049] The viewing region can be touch sensitive for receiving one or more
touch inputs that help control various aspects of what is being displayed on the

display screen. In some cases, the one or more inputs can be simultaneously received



[ 0048] Per sonal nedi a device 100 al so includes cover 106 that includes a
pl anar 10 outer surface. The outer surface can for exanple be flush with an
edge of twe:2husdisg wal | that surrounds the edge of thePcowseo110eser 106
cooperates with housing 102 to encl ose personal nedia device 100. Although
cover 106 can be situated in a variety of ways relative to the housing, in

the illustrated cover s disppsed.within a r te the
mocth of t it EapRi e Ol RS Shuodeg. fIRESEEM b LRI g e

openi ng 10810dafbdalﬁb1@x|vttﬁé alve eRRoUdEENthe GAVIEKerdk®: GIbr Beh dRagn@EAGeCan

I ncl ude touch sensing nechanismthat forns a touch pad. Cover 106 can be

confi gured wéspaetihetwesirthy covrs glaserl 0pnd theadicpley aﬁf@rr%mé@‘l mEHpenYedsese 100.

Cover 106 can. Rl 'sg?sl@r ié&@"‘{s”%gh&gt s laf&g a‘éée%ﬁlg’%‘%o@ Iotfu?r ol Efhet O

di spl ay a graphical nt e ormation to
t he user5( etguch semskiig 1a98y] ie applicdaddhe2Eovgr gpbs c@() Tha @pblayenaﬁlgemm yarllf# can
be assenbl ed and contai ned within housing Such user Eﬁi events can

be used for AHYPIG LRIk (outhpdares, sugfa@nof %wrC@g%rt glaggl Qﬁeﬁ%l derasited-devi ce
100, sel ect '1ﬂﬂm9¢%8‘6"?%ﬁ1§%§958%{de%1%8%3 p!‘[ﬁé‘?&kﬁ%&h?!ﬁ&‘t %)r{)l .faglggrrﬁféﬂé es104,

and so on. In one I ment, cover 106 is a protect
transpar ent agrlusty off snspartentareraoeiguatd (ccaatiante subh fingat todelsplthy upssenbl y

104 is 25visihle th re t hr Tha over 106 serves.as.a W ndow for
i aol 2y ses i ofghe Epver saidilne MR nd Singfit Shsoem dedrr e The HPasea,

screen) 1Hn QR& MAL EHeCﬁHg%f passes a sensor. The number of signals in a given time frame can

indicate location, direction, speed and acceleration of the finger on the touch sensitive

portion, i.e., the more signals, the more the user moved his or her finger. In most

cases, the signals are monitored by an electronic interface that converts the number,

combination and frequency of the signals into location, direction, and speed and

15  acceleration information. This information can then be used by the personal media
device 100 to perform the desired control function relative to display assembly 104.

[0050] Personal media device 100 can also include one or more switches

including power switches, volume control switches, user input devices and the like.

Power switch 110 can be configured to turn personal media device 100 on and off,

20  whereas volume switches 112 is configured to modify the volume level produced by

the personal media device 100. Personal media device 100 can also include one or

more connectors for transferring data and/or power to and from personal media device

100. For example, opening 115 can accommodate audio jack 116 whereas opening

117 can accommodate data/power connector 118. Audio jack 116 allows audio

25 information to be outputted from personal media device 100 by way of a wired

connector whereas connector 118 allows data to be transmitted and received to and

from a host device such as a general purpose computer (e.g., desktop computer,

portable computer). Connector 118 can be used to upload or down load audio, video

and other image data as well as operating systems, applications and the like to and

30 from personal media device 100. For example, connector 118 can be used to

download songs and play lists, audio books, photos, and the like into the storage



enbodi ment, cover 106 is fornmed fromglass (e.g., cover glass), and nore
particularly highly polished glass. It should be appreciated, however, that
ot her tr awmeparz3bsedat eri als such as clear plastic can beCudsd118@470049] The
vi ewi ng regi on can be touch sensitiveldfor receiving one or nore touch
inputs that help control various aspects of what is being displayed on the

di splay screen, |I.n sone case t he.one.or, nore jnpyts can sj mul t aneousl y
oot ved VBB IORE RO BN QR gt 0GP Eotnftpe P kR Poce
enbodi nent s podet @UcHieNsH RYpdradtRl mediatdesieown)d. can be | ocated bel ow the
cover glass 106. The touch sensing |ayer can for exanple be disposed

bet ween t he [@Q\dr gl Begiono0aat persendli wpdiaydeairse M) gan gacluden a spybe fes,
the touch s ing. re. PR di.spl ay,assen 4 i Le.in.ather
cases the 5ol leddeEDRol BubBerbSRoRRRRaR TRk Y 5L L04R,
touch sefisi pgrtl @2Pahatcain Heolise@xawplpat beirat jorcheds hadibleaoud genesated dganof t he

cover glass 106 (printed, deposited, | am nated or otherw se bonded
theret o). TREdPKuIMNd gRRGTAGT ResgablyeRdessr  Within drpties 182.pThe Audide ¢undensor s

that are C0%Eﬁ&%g%s&rﬁgﬁfﬁh‘{ﬁ&%@ﬁ%sf i&&@ﬁeéc?fﬁ&ﬁ‘@&bB@%eHQH&%Fve?&E fgce of

the cover glfass 1 e sinp t case, an electrical signal is produced
10 each ti maudibke fsbmgergepassesasacsblys drcludeheatnilgrsera cfiaphragnal sranged tgi ven

time franme can.,indicate | ocatjon,. di.rection, eed and accel erat i of the
inger on t REMEIRHS Sontif Yih ot G pEvidedfls fgr st ane IgHEd By o t he

user noygd BisoRdl liQlia 8dvAEE100. I TheRlo G888Scarl EISIRBALS 1R SofRBinEAnRd by
an electronic interface that converts the nunber, conbihation and frequency

of the signakeoding adimdata fiday, retdined gtithamperserdl sieddlcaivd 108. Eaclosddewidhinon

i nformation. Thiﬁ)infOHﬂatﬁgn can tﬁﬁn betﬂffd b¥ t he ger%onal nedi a _devi ce
100 to perf SPRIEIRE GELed 18 oiEPBE AFURATORPT 1hPT Ved & AEW) 4y L lgh y
104. [0050] pBeicaastahe aRdlbR sdand genctid @?mhfah&ﬁblie el geRARoOissEMbIy. Wi t ches
i ncl udi ng power sw tches, volunme control swtches, user input devices and

the |ike. P&Wewagwiestpudia @ogda0nad sesendgudiodarbl 32.¢an q9epeatiedly ppduathgevi ce
100 on d . i i Lgured t i fy the
vol une ?gve%L%PgﬁhgﬁgEéggﬁﬁéggggggﬁﬁﬁé%gﬁﬁgé%%gﬁﬁéﬁ%%@the son Pgﬁg%?a
devi ce 100 ¢ameahs ehdt nwheidefodrsamplaydiet andinepdrorl20f Br blotkdds berdthergisdat a
and/ or power to and from personal nedia device 100. For exanpl e, opening

115 can accOhibtf%e Ruai BgeacklotB wier)e B BeTmGY of15Cesth ECobbdare
datal power  cORRRRLAY plfrde Ml1fkeliRSH é&@se@éﬂ@ﬂiﬁi@ 2%l HsObERIdRE.LO be

out putted from personal mnmedia device 100 by way oyag W red connector
wher eas confldetetoreIii@cedlisomsliadpdra 1 2dadokbsecomhsudio ped 122 dhare ae nirgpdtht foorand

froma RQost device such as a general purpose conputer (e.g.,.desktop.
comput e?0 pdc defide SBHLE DS Theey GG 4B TEaReBb "8 dnt Gl iR domn
| oad audi 0, pyind@RataicH BRGcaRORIE LG ARIVVBblt B9, dReEahiphd SUIS&RE or
applications and the like to and 30 from personal nedi a device 100. For

exanpl e, comtgcvioe obdt8ictsln ablsasisenetad thiolirst padios o gudikivdsqundgendrated byaudi o
282;}5638285%?8‘ ';_SI%% gg%gtgégss%&%lysg%r gg%ass\l/\\%y re-directed to second audio
port 122 thereby substantially preserving an overall perceived sound output level.
25  [0052] Fig. 3 shows a cross-sectional view of a portable electronic device 100
shown in Figs. 1 - 2. Housing 102 can enclose various internal device components
such as those associated with the user interface that allow personal media device 100
to operate for its intended functions. For the purposes of discussion, the internal
device components can be considered to be arranged in a number of stacked layers.
30  For example, a display screen of the display assembly 104 can be located directly

below the top glass 106. In one embodiment, the display screen and its associated

display driver circuitry can be packaged together as part of the display assembly 104.



mechani sm (nmenory) of personal nedia device 100. Connector 118 al so all ows
power to be delivered to personal nedia device 100. [0051] Portion 200 of
per sonal wodor/wess3ce 100 can include a nunber of comruRCTAtS2@n/ofisat ur es.
For exanple, portion 200 can include ®t l|least first audio 5 port 120 that
can be used to output a first portion of audible sound generat ed by an

Cound gener ALY ARGDiory SRR 1ok ey T FOFe U RuEhd dode Bl BRbfdTmen:

however, t h%u@u!vl&?:ﬁ's@cﬁl@émﬁhtﬂ%ﬂﬁf ab@poamse ARk Y bafelyudeswaich Jﬂ@ﬁﬂesap(d)l/@phr agm
arranged to sync ronou@d%/ vibrate wth audi o signals provided by a
processi ng tmpersememediadievice 100 manderhedatadedi a devi ce 100. The audio signals
can be provi by t 0 i i t i ned
wthin per sOaRl b HiBEPRERE 58 ¢ JoCEERE AR Siinalied Pl b0, 15!
second afidi depioe t1002Byc dor bﬁaﬁﬂﬁbd dnhaxmnﬁg:)wh abitieymab niepigt pendin@nmofmehfze

audi bl e sound generated by the di bl e sound generator assenbly. In this
way, first &URRTESNERSPY hl?‘éﬁl%ép% eBB‘?fHalaﬁﬁ%fP% 14 can bo sorged Qidei‘ﬂé/r %{fqn@eqngl
out put the résﬁle?l't'%a‘?érﬁlss PR rvé}{e‘ﬁqﬁi%}ham%nf%“go% & ?ﬂ&?é&h%
assenbly. By cooperative it Is or exanp e rst audio

port 120 |sshmﬂekedmbnnwnhbﬁmmsd46m8mbamﬂbdaihyawWﬁ@ﬂ@E&mneﬂémhbh@ﬁnetc ),

t he placene t of seco udi o t 122 substantially

el hood TS BESHE bl 6usgbL ~uppart/pt persiiabrbgiaeBiceadt Drhabarers,

since fipst satgiRe PREferbtPeAnsaeaN tﬁél%&lﬁ%tkm%?é’orﬁﬁlﬁl%ﬁts@@t}ﬁa' dxedp@dth from
20 the audi bl e sound generator to thé external environnent, when one
portion of ehereimenpaMhframhdéOgen bé Bivated dolovathe dispiayhsfantdy 1a‘ﬂs|dmbal¥m|et 120,

for exanple bl ocke t W se o ,.at_|least so 0 irst
por tonor - e GG TR P By "BREME 4 Flica® pet huRdFo0hdiSenti
can be passwalnm é&nﬁﬂn’éﬁ@h@@ze‘ll@s%ﬁﬁﬁﬂﬂa@f&@h@ Rk frodidtdrh@coRyosdlistirpt i al |y
preserving an overall perceived sound output level. 25 [0052] Fig. 3 shows
a cross- sectaﬁéﬁﬁlay\?ﬁséwbéﬁr 1Q¢.portabl e el ectroni c device 100 shown in Fi gs 1
- 2. Hoys can S S te I S

t hose assoc (SSQ@ hfﬁahlgu&dr/%%%ér %ae?e %gtatg]? 1‘1181% ((r}gggg hrr%(rahdaég evn ce
100 to operabmpfnwnts For extngpiead-ffane 1 4Das. beF&faché&HopMW&gSuﬂﬁcedBmlBSI on,
the internal _device_ conpgonents can be considered to be arranged in a nunber

of stacked I'dgeprd 138 pgrhogsiagdO8 vintagieaps gy usiieskponsting pgengi dpeaytidsendl y
104 can be ljagat %ngbﬁé%l@st 'sm%% eg %a?easFaﬂbl | @85cah 0% cdupln® m}gﬂb ngpt, the

di splay screen and its assocl a splay driver circurtry can packaged
t oget her as rghertthai dirdfr&lydoshphayg 463.eonind gdv]aﬁtihge ofA®upling display assembly 104

2012/ 03 63PCT/ 82011/04 71 14 Belo i.spl ay .assenbly 104, device

i rour Ry 180 MestiuEe i Mgt b b Wead BPar 14D Kebterymes i Fabsd e

ot her cormmfsamlﬁ naﬂyen@s RabLigled wigZhoW«C oDV idasginp MEthedt® gBRr&enah nedi a
devi ce 100, can be located. [0053]Internal frame 140 can add to t he overall

stiffness oﬁhepmlsmaﬁanrb@dh%lpa&ﬁdd@m eframe 149, Iﬁ@atlwtanﬁmlaymhan'dw n§4an

ability to resist endln X enced hous 102 | nt.er

frame 140 c i sndao e ARe e SAE ARRTELE Rkt o P 1 BEPA arpi
when i nt er naksehibdme04l46ch & dravkimd frof sRbalngsuch as stainl ess steel,

internal franme 140 can be referred to as M (etal)-frane 140. Mfrarre 140

can pro?fﬁde[@i&% st r ehawldbeyigfpddhat ip spmp embadiaientie aeraonie viedi degred@P al so
act to 10 aid ﬁ&u&éﬁﬁd&ﬁ Flerdl ﬁﬁﬁ‘%s 9%@&5&9 é‘r ik g@r a8u§e agi{eﬁ“a'

conponents ot external environnen rane ocate el ow
t he di spl ay dasagniolhpudid 162 dndbenceallyneagmtite eupplortaoip trays 1GB0. Inlthis trégasd, way,
M frame 140 can frOVIde support far various internal conponents as well as

aid in trandfBier iNVFHRDE kTSP 3t &t Hals)-E8Msdnént & g%htoaglpa%ﬁp&v gd3sendl y
104. 15[ 00541)5/" érf?dﬁ?e i—f(pcﬁfaﬂlcpﬁe lfﬁl?qSQ%a@lﬂ aﬁatngg EHRMn IFSQJ \Qﬁerg Rbvat &

devi ce conponents For exanple, Mfrane e attached to nounting
surfacej30s udﬁ6 as ghed o andl 5123¢bpt angaddd) tlhgs Riny the ehast @mmes G}fram@ 13§ a

bondi ng agent.  The t her vice nents, such as d| y 104
oan be coap i oF g atterackod Sembre g s red B ruttang dos ks
advant age 0f]&Q&POLE Bx:HhHPLBYs-ANSEPRL Y :HMble for use in G-frame 150 is KALIXTM,



20 to the housing via Mfrane 140 is that display 140 can be sonmewhat

i sol ated from bendi ng nonents associated with housing 102, i.e., bending
nonent s gwoenersosedn t he housi ng can be di ssi pated i nt oPiEfusang/018401

| sol ating the display assenbly 104 frdm bendi ng nonents associ ated with
housi ng 102 can prevent danmage to display assenbly 104, such as cracking,

fromoccurring. .25 0055111 shoul d not ed t.in's irents

per sonal  med R GERTEEDE SeMval At denantin o SRS EPFa KA Smare s

exampl e, fraom dad-Ged BRfatdd KigH-pdifoRtidcy nyon006¢ BE ofd2arAREIIGANEE akl y may
act to support top glass 106. In this regard, frame 150 can be referred to
as G (| ass) Wil ageognsg. thah therejare mang @hesr poteiied rirame; sratergéds that fwame be50 can
include rim ' t 154 ere. co I i.S
glued to rimies Bolf HAMAS SR RH R MCbE RO PnaEss SRt d? e
150 can be rreihg ligiiteano & AICIN™aalahy othenglaonfilket pluiciundsze exmesiy @ahtedsuch as a
glass fill edﬁ)(z@sl astic. One exanple glass-filled plastic suitable for use in

G frame 150[906ka; | xFig 4 sheyoa 190 vou =¥ spefonoraing 484 showine fufamsdolr ed by
Sol vay Advar er har gt a, : : i %

gl ass-fi ber %r?glgor{ggiregagﬁg ﬁegf{i-l?gfp]?grﬁn%ngep rﬁ&dgé%&%gwgfﬂ%#édj?ﬁg??Qesé?(rllﬁaluyi n the
art wll recoghictiee hiaairial.h&meexaneplerafhyn etcheicappicemducalve hragrml meitable &rs t hat
woul d be suitabl or use.wth this enbodi nent, and the. clains shoul d not
be- const r ued>adEHAM RTINS EGIaE MeP DRty OBk Ml dutess SE L BH 5 act i
unl ess e¥pr &afl¥csphdletlar HBROHE Hhdy otheS POMALA hARriXk &MAOLoh1AUR! dudablef

housi ng 102 showing G franme 150 in ' nore detail. Here, housing 102 is

provi ded, whwithhthis emhddineht and ¢heeclaime alhdujd eohdaconsteiedutsebding limiiedevanpl e

of an electrjcally conductive terial i tab for..us it h.thi

Orbodi mont Pl RRRERE biFeRl fhshy Coeos S oeRd Lhbiits 10 hoda
10 wi Il recegidraiey Agtact foesuppait & fromnYacelharpi@aic@nbf te d¥Rice! iTak Frdnb&icewoul d
be suitable with this enbodi nent and the clains should not be construed as

bei ng | i nit &hytks Badg off Byspyeaianatgrple sichaaslesssind wappeldo cavErtiprdevise j s
affixed to ' I - rt (not
o1 ct ur edy "on %t Rt gt AYlaPFAGLEh e IR 6L IR RRR Hlochelt Shcrp e
materi al, sdbis displgy Aasg alsandt #Ban iapiit deviceO\FRr exdigplelatie dBplay bmyetoreesfmi t  a
user to view thrqQugh the cover to a di SP| ay (not pictured) underneath. This
di spl ay may An¥gliHeRnaYPEhOf HPGE saeeITe!n RS X ARRICH, the KeVer Spitagenaf) be
one of many nﬂigf BB inh ¥B8 ShaQing! BHED d%?tﬁlcﬁle,ﬂlézk. #[IP oRE S&bolitneit PRL oviNg

cover, Gfra 150 may include~rim4 avi ng ange portion 404. In one
enbodi nent , gtied teowed02 sbayit fledgd 404, ithms402irhtha enfiteategee4 Thps,trhmgi02 @alsi ng

the entifre devilgle. Thus, rﬁ'?m 402 a%slﬁiso not. on{é%1 as a supﬁort for the
cover bat alSbOmH¥ 352 SHpRAr 19 T ey it 280 A7 LB dhed, VBEC 48 FREH ™2 Behe
frame. [005%fHed to theshiaie an enl arged view of portion 200 of housing 102

shown in Fi 2 2 viewed head on. For the remninder of this discussion and
wi t hout | 0s$0Q¥7] geneFig Stshows iansnlasgadi vewmitportian 0 of heusingf KE2r shgwingnas

housi ng port..2 and .second di o port .as. _connectqr_port 204,

ousi ng. por 1505 EXTINEIR - s 15 hhauRs et Raenf vRB b g aif

shape and appeaslafCar@faubiousdrng2(0 &3l Heofef@reani! £, hduisthg pat be2 206 sefonbiousi ng
102 can _have a spline, or curved shape that facilitates a user hol ding

per sonald ned@hrdiodeiti K8 apgonnestey neandf4. Adeusig et 302 ¢pdsivag spsrand 3bapedan be
shaped to MpLg,f eadi ¥kl H@ {HApWMah Eﬁk%a%*&é‘%‘? Blisifik 4p%al it KQRpieHQKE! ng
port 202 30 c%ﬁ @9{ oCAt evg i sl;]tgnge AT Om T ear Sls%rpa'ce 020% %11) AOUS] ng
102. walls 206 of housing 102 can have a spline, or curved shape that facilitates a user
holding personal media device 100 in a hand. Accordingly, housing port 202 can be
shaped to more readily blend in with the shape of sidewalls 206. Housing port 202
30  can be located distance “d” from rear surface 208 of housing 102.

[0058] Fig. 6 shows a cross sectional view of connector assembly 118 showing

the relationship of connector assembly 118 and the spline shape of housing 102. As



[ 0058] Fig. 6 shows a cross sectional view of connector assenbly 118 show ng
the relationship of connector assenbly 118 and the spline shape of housing
102. As WO2B01B363830563PCT/ US2011/ 048471 16 can be seenpCasS2e10/088321 shape
of housing 102, the portion of connector 118 has a limted depth of
engagenent with regards to housing 102. For exanple, top portion 602 can

accommpdat e nmore of a, connect or pl t han ttomportion 604, to this

Gneed Ao b2 e RE Bindot Bab RN GRLhe aRRE: SOt 1of S o

adequate 5 ligliRdtdebobdf cﬁtgﬂg’&ﬁéﬂtQﬂtMe%ﬂd@&@HBﬁ%i@mﬁCF& &hatplyagp goﬂioher w se

be avail abl e at bottom portion 604. Therefore, as shown in FigD , 1 n order
roys

to mai ntai n 68 chreaeromeRsiategnoigrRl aconnesten RIng theatbaken rosiinmeedo teghiF02 and
con"be. pr vl GEaR Jmgdiiof ShuteFE Blo SR AR aTH AL Efhud PURG 4§ RAGED O

descri befl ewrtodicaerbnnesfion Ngitagidundt eshtgitouhd W Ouldosdhactise danavadkigletdie form

of dinples 704 fornmed of highly conductive_naterial along the |ines of

stai nl ess sbadPM RO+ ahlerefors: @r shown i Bigai/ ¢ ingiderdodpRinty dedsyiwd

di npl es 704, t Pt e 7 i at
top portion gé%;ld Cpﬁn%ﬁ?gst i\)/\ggl,@éna%&ﬁggé%@@ gt}r@ QEK}/I&Egl}nggﬁ)ég?sgg%?ycgfn@é{egggovi ded
by connect otwaspendsl activdt8d gteoundradetactsd’Odssurbte prbatieduebatdm ponioadid4 of

e A L R L
or theregboybntalds BB Rke ARACHART RIRSIELAHR fonOd 8NhBh R Ralih@ive AeherPfl afoppnect or
assenbly 118 and nake contact with netal housing of plug 702 shown in Fig.

8. [0059] Fi ghe Snehofustaimiess nttenli orppanarhdosp fortw dfi asdrivectoospringsatbyaied118 20

showi ng contact 2 cqrrespondi ng to di s_704. Contact pads. 802
make A oot SIBHERCOR AT Do ARAT RRRIPS S pROPRE albe preaii b PR o
assure that opi Shuttes WayOhh@dast sl BIMEOftb@id Rt &inaee prdvidddl by @ohiie@Or

mgrating fromthe external environnent to the interior of portable nedia
devi ce 100, ag6AwEel bt Hsardpmtoyassug thas gveyall senfaedresiptapcenis amamiged insits
Figs.9A,z 9 ordj I L i I I .
connect &7 astgarytFa-RRPile pRisefly bE REL IR ARlER TPHEHTR ldtinpar 1o
(Fig. 9A). B raagamplaboutni J0dgranisr @ctketeabA2 Diaipl &Ny eanpidiruds sinough ad

| at ches on a pl.ug when inserted into and engaged wi th connectaor assenbly
118. Ther ef fastic Pady plecqpapetPatssmbliys.lgod mAke gorGRAVIth Sistd heutipg ehplug
contacts 90470%30‘;;@31(%%)/ accessible. It should be noted that electrical
contacts 904 can 30 | c% ude a flat pad portion and an uprai sed portion,
referred tol@S9%i npl Bigd(H shéws andimrerion wadl orc omave aif oconasgentabseniblyB 1ld§ai nst

roter 180U o SEaLLr, Lans 900 canbe ouerlal el <oLrl ealocgps a5he 01
2012/ 030563614152 Ad A4 R 81t fhetal shell of plug 702.
[0060] In order to assure that moisture or other liquid contaminants are inhibited
from migrating from the external environment to the interior of portable media device
100, connector assembly 118 can be sealed in a manner shown in Figs.9A — 9C.
25  Accordingly, prior to insertion into housing 102, connector assembly 118 can be
separated into a number of constituent parts (Fig. 9A). For example, window brackets
902 can engage with associated latches on a plug when inserted into and engaged with
connector assembly 118. Therefore, in the partially dis-assembled condition electrical
contacts 904 are readily accessible. It should be noted that electrical contacts 904 can
30 include a flat pad portion and an upraised portion, referred to as dimple 906. In order
to seal connector assembly 118 against water intrusion, sealing tape 908 can be

overlaid electrical contacts 904 and housing 910. Once properly placed, sealing tape



17 908 can be adhered to electrical contacts 904 and housi ng 910 thereby
seal i ng connector assenbly 118 fromwater intrusion (Fig. 9B). In one
enbodi merwQ 202130363 t ape 908 can take the forma fil mi rprage@ted4di t h heat
sensitive adhesive. Therefore, by appl?ying an appropriate anount of heat,
the heat sensitive adhesive can 5 quuefy and fIOM/over t he surface of

housi ng 910 d eI cont 904. ne | | eme tio heat
process can ﬁ K&" t Fﬁll g %%Ya |?°6‘ﬁacbsr gg a88e}ﬂ ngnat(?\}lileﬁ % ﬁfé%lngsul t
g figt [Sgglall i’llg?ﬁrﬁaﬁ@)r%gs%bnﬁiﬂﬁegggohﬁwbﬁi mtﬁlsi?ﬁt(ﬂ QBl)CQﬂglgéé&rﬁb&ﬁﬂieﬁﬂ@emgS| ng
shou e note owever e di es can renain
Isubst ant i ?I ltape ?@8 epotle B nkosmt he@lflﬁ)dlﬁfé)r‘tgﬂa@dgwltéebﬁt n@nﬁléllpié ihgsivy )
eaving a n be
slid over a'@g rgelﬁp%ﬁéﬂco nec?f())r llé%ge&%? etljfi:%E génsgfs%g&d%%%\é oﬁs of

di npl es 906 ligkfy.an8 Gow bRGRY Firgace bP hshsimg 9a0 @ﬁ(DSEC(‘jﬂeEltdo@Ethsf 9(zioNinagkor
assenbly 118 in accordance with the described enbodi nents. Assenbly 118
shows wel d [BEKPIEBRECN.OB haat BERFESsL s¥e ke e damR o§ s hath Ho Haess ecrpgfqtk?é

position of 4 %ﬁﬂg %ﬁ@IresaRQﬂflta&qllﬁgté%an@(%egdhe}&ot@ leﬁé@gugfgg%%fw 9pRr fnjon

1008 and 101 espectively, nnect or asse I n one
enbodi nent , hoesiogd @03.uri ng an el ectronic device in accordance with the

descri bed e i ment an be carried out Vi a housi ng having at
| east a hi gmﬂiurveﬁ oI B SOt ey Y abdes S8 Spd iRy HORRE R oh y
curved 20 p@kﬁ&@@sﬁke&ﬂ%pﬁﬂ&ﬁhﬂ&gﬁ%kﬂﬁghﬁ S$bged ByoleanaLAMRAat £ partidM! dfi - pi n
connector, providing thé multi-pin connec?or assenbl y, |nsert|ng t he

mul ti - pi n cdimples 906 aaxpesrdl yndtalt sheﬂh%l%p@nbnqahdmr seduwelded theomadcetdr- pi n

Ponerert adrarbl Mo bR o dlialkdds (e d0he o6 Gesorinad -

enmbodi nent s [00§29CeSSFik200 staRs berqerstaionest d@hn&ft&vzis%rﬁglyal 18aRNREdBEince
assenbly in a conponent accessible state. nponent accessible state it

i s neant t hatith the d@%fmbé@tembo ﬁﬁbllirS%e@lbbal{S %how weld lecasianh 1 hough t o
provi de §CC%?ashn% eo% gtgge iaésﬁ f"i‘c? ef‘31t(1’o4 dﬁﬁ 8&{2)%?%3? 100k 1204,

a sealing fi ver rlc
contacts havealiggadott @p pbﬁﬂ)npl@O’S Iaﬁdil IOI"O,dd:slpeatvely, of connector assembly 118.

[0063] In one embodiment, manufacturing an electronic device in accordance
with the described embodiments can be carried out by providing a housing having at
least a highly curved portion, forming at least one opening in the highly curved
20  portion of the housing suitably sized to accommodate a multi-pin connector,
providing the multi-pin connector assembly, inserting the multi-pin connector
assembly into the opening; and securing the multi-pin connector to highly curved
portion of the housing.
[0064] Fig. 11 shows a flowchart detailing process 1200 in accordance with the
25  described embodiments. Process 1200 can be performed by providing a connector
assembly in a component accessible state. By component accessible state it is meant
that the connector assembly is partially dis-assembled so as to provide access to
specific components such as electrical contacts. At 1204, a sealing film is overlaid
the electrical contacts and housing. The contacts having a flat pad portion in direct
30 contact with a surface of the housing of the connector assembly and an upraised
dimple portion. In the described embodiment, the sealing film can take the form of

tape impregnated with heat sensitive adhesive. It should be noted that the sealing tape



30 contact with a surface of the housing of the connector assenbly and an
uprai sed dinple portion. In the described enbodi nent, the sealing filmcan
t ake t he wonm2f3036ape i npregnated with heat sensitive adbedise@.1/ods47shoul d
be noted that the sealing tape WO 202/ 030563PCT/ US2011/ 048471 18 overl ays
and covers the fl at pad portion of the electrical contact and a portion of

the housing in.proximt fl at Droy di irst .se Once
the soati ne oy s abatbids it bl Bradihht kil Calidnt o' FridT B e
heating progessn@in gr3lenity@ith€ RSB0t PvEa 4 fight b&de Onle &féfséalﬁigeta}se iaeat to
cause the heat sensitive adhesive to at 5 least partially liquefy and

attach seal iPrepetlapdaged. Bist ¢pnnRetos Iawmbbfr RIS Ss 7 @at@lgemrpeqswt 128atthatt and
the housi ng; @Eseg'%he dea QE{[ %ltoss % c1ent %e%tl t% %gs {h%li‘[%g Eéﬁﬁmsvg%dﬁ%he%“ﬁ“ or

X
assenbl y an& S secure ousi n exposed

di npl es &s ﬂ@ﬁgp’ztrﬁallﬂﬁﬁfé&ﬁ)(naﬁ&&ﬁiﬂ&aﬂﬂé){a@@G@ba'ﬂh&hv dlat poisioAPeIRt Sectrical
enbodi nents, inplenmentations or features of the described enbadi nents can

be used sep&PHeeapdshe hensing, At JnBS iameghshellds phged awyad the %ﬁleflwen%%n bed
embodi ment s G2t Waﬂd*@'s@ﬁ%@?%??ﬁg&%ﬁé%fa@er DAIHRER oQ X &p%@éﬁoa of

har dware and t'war e odi ments~can-a |e as
conput er readgdthe code on a non-transitory conputer readable nedlun1 15 The

conput er readable nmediumis defi a torage device that can
store data which can thereafter:ﬁﬁﬂﬁéig%g§“§ab@ﬁéuter system Exanpl es of
the conpgt e:! Oﬂﬁﬁldam ThOBRAHH hdpetiddemb&BReRR! InBRB Mol 2 dRANAGCES e
menory, CD- , magnetic tape, and optical data storage devices. The

conput er reddam%edwmdxdnn@amcamém w@ddﬁgmﬁmﬁﬂﬁmdnomerCW@mehkncd%@mﬂd

Cvonut o | L IEER A Prd ARE AR Bl b AR R C OB ot e B 1 1

nore detail cWinblhaties R Hardveark H8.- soh%re 12@Ge ddreribids pinBydiaRaEN&INYalddbecan
include a flat support chassis. The components associated with the display

assenbl y 104mbedieH agsompetereapitdy cede e npy-tighsitane canneel adiblparedsen t he

flat Sup ? gr T % Fh%'u?er q’@a%af)l@ g(ﬁMl%rlS% fRed %sognyw%t% Foggge dflilegflﬁeztﬁatccaa'ﬁ sllfr(grle

coupl ed Brt chassis associa pl'ay asse
i s descri bedaianwiiiol eardeﬁeaaaﬂembé Feadd@spe cdmpireirygtend 3Exaraplep b tg dolnq)ultérf rama
140 to the flat support chassis can reduce bending |oads to the display

assenbl y andeadableensdipBninciglet KpERAYsBICHOrY, HandemHpcessh F oY h&43RONY be

reduced. DVDs, magnetic tape, and optical data storage devices. The computer readable

medium can also be distributed over network-coupled computer systems so that the
20  computer readable code is stored and executed in a distributed fashion.
[0066] In one embodiment, described in more detail with respect to Figs. 12A-
12C, the display assembly 104 can include a flat support chassis. The components
associated with the display assembly 104, such as the display circuitry can be
sandwiched between the flat support chassis and the cover glass 106. M-frame 140
25  can be coupled to a flat support chassis associated with the display assembly. As is
described in more detail with respect to Fig. 13C, coupling the M-frame 140 to the
flat support chassis can reduce bending loads to the display assembly and hence allow
the thickness of the flat support chassis to be reduced.
[0067] It should be noted that in some embodiments, personal media device 100
30 can include additional internal frames. For example, frame 150 can be affixed
directly to housing 102 and generally may act to support cover glass 106. In this

regard, frame 150 can be referred to as G(lass)-frame 150. In order to support cover



[0067] 1t should be noted that in sone enbodi nents, personal nedia device
100 30 can include additional internal franes. For exanple, frane 150 can
be affi xewodnrasbiey t o housi ng 102 and general |y nay acPCTaSsuppessvl cover
glass 106. In this regard, frame 150 Wan be referred to as |l ass)-frane
150. In order to support cover WD 2012/030563PCT/US2011/048471 19 gl ass

gl ass 106 1§67 d86 Ca P T55 LBBUEC A ige '4A TEREE PEdRI g YHECERTr o

device. G framre 1@50130%61{11633% ARAES204bcab fleh@C 154, GRbd YealiRg) tHeosdie deviee f IR
mat eri al , such as a glass fill edeglastl c. One exanple glass-filled plastic
suitabl e foﬁrmlﬁ%cm;bq giade P6@ENjedecyiqally |neMrAondRdtiYE feang é@tewl Suflyay a

Advanced Pol flﬁeé) Inla'sbf cD h@ﬁ %&s@&%&%‘%& Icréﬁ tﬁlﬂg Eorﬁ.{ge/ 1 ﬁng ii?f"irs ]

rei nforced ﬁl or mance ny nary e ar
recogni z¢ tmadtLIDﬁer emamﬁamyl @ph@blvpgat At igded f Palymdimtcﬁr mablsart:dr@t Gmul d be
suitable for use wt hi s enbod and the clai s should not be

construed afeiXig qcmdﬁ%éo% gﬂ@&ﬁﬁ&wr@flf%w Bigharerigrmancer pylpeg et ¢
unl ess 10 e)épcggﬁ’gn%lﬁ t11‘:fltt art%ﬂ?%%:%gﬁ?g'%ﬂﬁt @Ereﬁ%% dg’ rTE}I;’l t% ]p%Qf!nth' Eraﬂilge 140,

cover glass 1 di spl ay asse or one e a personal nedia
devi ce are desaialbédt esuliddiel aumblwfbmuseemﬂedﬁs trobddigsnt, 4id draacblallﬁs sh6@as8] Fi g.

12A shows a pe ective view f a . di ssenbl y 104, er gI ss 106,
a glass frafet ﬁ%gonaﬁae o it Panosa e R ea Py otherefoy Buad PR TERn 1
conprisgpa RBY ! Qﬁteﬁtﬁﬁ‘ﬁﬁgnée%/&ﬁ of tHe AN FREnd PN N FriiRe 1@ LO&: @55%51@6
(Addi ti onal det al s of the stacked |ayers of the display assenbly are

descri bed i andrdisplag@ssgniblyfarione egbedimenpofi pgsomeBmed@deyic e desastedfasane
150 can be igned to fi ithjn _an outer perinmeter of the housing 102 and
nmount ed to ?ﬁi g‘?ﬁeﬁp?cﬁttos]\g‘% %ﬁ?fgf“? such as via a bondi ng agent(s)
and/or the wmsqf f apigeNeASshoSld GhpedSpedtivaasic@NEN a dRPRIyLBEEMBIY A0gha 26ver
attachnment point 160. The glass frame 150 can be nounted to the housing

such that agbaéall%sagléﬁﬂrfé@n%éi%@%hft%@gh%lﬂlj drrlay meegblisk)4 paiel cBBO. The
seal canqpr env I r i of
tho houdt ng a8 4 PRES Bf ePeAERYER, DAT0F pld A 6HAP (09 B0y RUSHREL P 1
102. | 0069] Tbailgbage stacker]al&l of @l dissihy dsembry dare 40&@ribAd hobendedil i cover
gl ass 25 106 can be_ nounted to the top of the rimof the tgl ass. frame 150.

Thus, the giregectite digs- 150 106n Theos/rudErng Fitbeanrbs desigppdia 16 withig gy fyter
resistance :pﬁrentﬂ% gbf\@leth%uélﬁ§19@ hﬁé&tol@l@ ho;mﬁ GRS Ighﬁfe% hOp wa be

mounted to g ass frame such as a seal ormed between the cover
gl ass 106 andqgdagsadentmeariB@. thhse sédhstesms, p;ruolwasla ﬁ;sﬂeaasrrlmemtekiharo%hevent S

ext erna cont nant s, as_ noi.sture for entering i an 30 erlor of
Ehe- hous? ng Ataameh bt TE M e feimentagop o Mg g1 Bobes i Uk s
frame 150 akgMoYsHihed bRweietRNYBRE MAtht heasdlAsR (3@l tam pRYAied to
t he housi ng, the display assenbly 106 can "hang"” fromthe bottom of the

cover gl ass engenman@l XPIANGRYBS IPOT/M¢Ishp14r048a7dr fothe housing 102 via the
interface between the glass frame 150 and housing 102.

[0069] The glass frame 150 can include a rim 406. A bottom of the cover glass

25 106 can be mounted to the top of the rim of the glass frame 150. Thus, the glass frame

150 can provided structural support including resistance to bending to the cover glass

106. The cover glass 106 can be mounted to the glass frame 150 such as a seal is

formed between the cover glass 106 and glass frame 150. The seal can provide a

barrier that prevents external contaminants, such as moisture for entering into an

30 interior of the housing 102. In this embodiment, when the cover glass 106 and glass

frame 150 are mounted to one another and the glass frame 150 is mounted to the

housing, the display assembly 106 can “hang” from the bottom of the cover glass 106.



As described with respect to Fig. 1, in an assenbl ed position, the cover
glass 106 can formthe top face of a personal nedia device. [0070]1In

vari ous ewbadizmsnies, t he support functions of the gl assPCramseo1ld@®4can be
integrated into the housing 102. For 20nstance, the housing 102 may incl ude
a 5rimthat allows the cover glass 106 to be directly nounted to housing.

This feat || ion of the gl fr to be elimnnated.
Thus, & sepalALs st o0 Ahiltgl dbans sebisnioy s uete oy [Uian

pur poses of fodl thetb@faco6f Qp&y@naﬂ%ﬁﬂ@]dvaag the | ong sides of the housing,
such as near attachnment point 160, the display can be placed close to an
edge of thel#¥9ing Iozariquws arphoslimentaathe syBpat fwickierypt thef glasreframe Jog
sides, the thickn f. . I 2 e . ; f the
nous: ng. 102 Ange MRegRe, hadpE MR 8L FATRARE Re3RubE 195 FEREe €1 ¢
decr ease5i nrinfitlekndsss dic tdher htudsilog td baidiscdhemonpedeao avasihgblles ffettuehe
glass franme 150 and the display assenbly 104. 1n one_enbodi nent, to all ow
the di spl ay YsHIoB 9r 2 Bogep ¥ dhe glaselrame ¢ ke siginagad. (ThES. FoigRMAE haysingt he

gl ass frame 169%3?%1'3%p'rﬁﬁg%@ﬁ%ﬁvridé@fo?ﬁé ﬁ%e?ﬁfll“ﬁ%ﬁg%%ll material can be

removed fromthe ay asse y to a int ai | abl e space
near the ed§ed1df thdldmpube hong Sitkesse therhodkime stich ar ecad @gachinizad point 60,

detail with respect to Figs. 13A-13C. [0072]Fig. 12B WS_a perspective
e of "n QSRR So8 R IcEd £T0% 1 Gesdtg lhube Tesing 30 d VbR ATGRe 5 P

150, theghousiuGr HX%160d @dbs Mt 1aEhe 40k tht Ro@ie: 26 &rhadid®nhe ofBeed¥ef r ane
140 can be di sposed bel ow the di splay assenbly 104. The M franme can be

confi gured b ther beusieg 10 endilan awerardgs taf ube gpedr Jagspdiot are appegaciegs Thet er nal
devi ce conmpgnent s .i ncl.udi n he di.spl.ay assenbly. .Duri.ng.assenbly, e

T rame. 340 Jeargdn REEAT R be FRGhh L8l BRI vy oHeu e R T R g50° o
exanpl e, thendie @BBay4%eadhy P4, dhtone Retbotitndieron0si thg diéPayisRedblyast ener ,
such as a screw, 25 inserted through the attachnent point 160. As anot her

exanpl e, théxtopd clase ta 4y edas Wethg deusiegl 106 thaelssfeamegranske thigmed and(prwher e
the coves g'hﬁgwéd &ﬂthﬁhf:?el%gt%ﬁgloéa r‘%)ter}ngQ&PgQ%'otBé Qi fRy SRR AXRR! €

the Mfranme can be secure € ‘housin n e cover gl ass
frame 150 cdin ihahseeuilade tspacehecaMihe adges140the] BAUsTIgl IThesy embsdigdaadament s,
the Mfranme can_be coupled .to the display 30 assenbly 104 at a nunber of
| ocati ons. AcHsRET HymaGetstaiswith asaerttoFigsnAdepi i ng” can be sel ected for

Lo conduct TP and hinae pr oy dd s aa il aT CRpl A IO P s on
the WO 20121B880863RETHUS20 A%/ DdB8A T30,2he housing 102 and an M-frame 140. In one
20  embodiment, the M-frame 140 can be disposed below the display assembly 104. The
M-frame can be configured to provide thermal and/or structural support to various
internal device components including the display assembly. During assembly, the M-
frame 140 can be mounted to the glass frame and/or the housing 102. For example,
the M-frame 140 can be attached to the housing 102 via a fastener, such as a screw,
25  inserted through the attachment point 160. As another example, the M-frame 140 can
be secured to the cover glass frame 150 where the cover glass frame is secured to the
housing. In yet another example, the M-frame 140 can be secured to the housing 102
and then the cover glass frame 150 can be secured to the M-frame 140.
[0073] In various embodiments, the M-frame can be coupled to the display
30 assembly 104 at a number of locations. A bonding agent selected for the coupling can

be selected for thermal and/or mechanical properties. For instance, the M-frame can

be used to conduct heat and hence provide thermal relief at different locations on the



bottom of the display assenbly, such as |ocations where the display
assenbly tends to get hot. At these |locations, a bonding agent can be used
that is twennmldiyseaonducti ve so that heat can flow i nt oPCinaskd1finas¥el and be
conducted away fromthe |ocal hot spail. [0074] At other locations on the
bottom of the display assenbly, the Mfrane can be used to provide

o' bendi ng, Pran oK o &t B Firdas %{”S?ﬁ‘i"@%' Rl SR ER e B ER gen

can be sel E(gtsﬁﬁbtt R@theks Idcatiddsi %bydlhgagémldaﬁ b8 QRed RAE UChEMRIFUDAdEARE a
mechanical link is formed but the anpbunt of thermal conduction through the

bond is |i mise &t hegt coreflowtinterthe Nefaine asd be constigied gwag éiom digdodséhateipett ed
for both it hani gal | r.al
support and 00T mal " fororB tpatIShOB dcborBlar BEbR Fpia BUshiBRl L MERRE"
t hat proyi desn bamheﬁtorpmhué atrustup etipolt0 sudhhas t!dl inpkay Bs daphlyyasdddbland
enabl es thermal conductjon of heat intg the mframe 140 fromthe display
assenbl y 1046¢53cpdo Pending i-eppttefaral gekingss sAbThe%]Pﬁi‘tFPéls Shomdingrigenthae
descri bed i [ tails
of the I\/Hrgf:narng gtﬁgﬁﬁggslg ﬁé%t%‘gl)fﬁalglgﬁfyaé% nggcr:tll bgsﬁ) %%oﬁﬁgdv}\%h@mt nk?%spect
to Figs. 14Aferh@.buf 0@ 7AR]dungst tha:3del Cosheviop dreyehcthe benchisdirmtetdleAVyel\mh@f a

secondary s art frame that ca ovi de hani supp ort  a he
ol vt 1 o SOaRa 4 DaEuhh e AP bR et o o S FiebREHi ot
M frame 340 ;cariRe fuek TR s@8c@rad L&Qﬁﬁ(ﬁf‘ﬁh@'tﬂeymﬁll Alieshe Vldl:ﬂ.eU&B eshcli:@cn

i ncl ude a nunber of attachnent points, such as 20 16 that allow the
M frame 140 bpadibg agoupi bdnd that heovirdes éxoﬁgstm@mralr@pmrt ﬁwethgldw@yf arsaermlezSo

e used wi N0} RECEPTAEn ABAE- bt in e o TG B e 268 afs AP ent .

such as a pLeS&bIE16eeal bd FemadNBGthee de@al ob orHERd sihWiad 9 brel dks@I%HdLiﬁCtl on
with other types of fasteners for securing the Mfranme 140 to anot her

structure, $uEpdesilHk menes ﬁ@dFlg®23A21§CBé*§id&é§1ab@qt@&smféhﬂ Mydiagies sydhars al | ow
the Mfrane t M frame 140 can al so
i ncl uderlg nﬁ%bgga #8%?&%%{13%{011% tﬁ{lﬁ{rf'ré#ecy% lﬂé\i%zlth%t% ‘al | ow ot her device
conponent s, [GM®Sh as Elg@numla)gh@w t;maspdct(w&oindshdm)evmoﬂoe satdnaaheshpportt he

M frane. [0076] In particul ar epbodi ments, as is illustrated in Fig. 13B,
the M frane a8y thatoean papvife meghanicnl swpasst angrthermal eliek dor & displax assepbilY. ur es

170. In one esné?l%qln”ﬁnﬁlg '3% APBhe léh‘%%dﬁﬁéﬁt bR %%’du‘kﬁ%é Qaf %@ ﬁnéch%s wei ght

of the Mfrane 140. dlflon e apertures can rovid provi de a
pat hway for sulasttaltlahyiﬂat slpemﬁlhe csbeﬁueam orctude AMDNART DF @3@&&@@@@82%]1/5@48471

22 [0077]In ar e nme ch.as_ 140, does not have
2o b T Py M PR R e RLARGE Ml bR, bl e REigE L B ofiE SRS o7 e
edge 172 Isffakdeugor@s&%ed%bb@wdﬁ,re@%ctsaqw@ 17B.FA Gasteh3Csubtngs Rk@blhl@ncan be

flat, the profile can also
be used with the attachment point. In other embodiments, a bonding agent, such as a

pressure sensitive adhesive, can be used alone or in conjunction with other types of
fasteners for securing the M-frame 140 to another structure, such as the housing 102.
25 Besides attachment points that allow the M-frame 140 to be secured to other
structures, the M-frame 140 can also include a number of attachment points (not
shown) that allow other device components, such as a main logic board (not shown)
to be attached to the M-frame.
[0076] In particular embodiments, as is illustrated in Fig. 13B, the M-frame
30  140a can include a number of apertures, such as apertures 170. In one embodiment,
the apertures can be provided to reduce the weight of the M-frame 140. In addition,

the apertures can be provided to provide a pathway for data and/or power connectors.



be raised in different regions. For instance, the Mframe could be attached
at one 5 height to the housing and/or the glass franme and then extend
upwar ds swotzheto3dic3can be bonded to a bottom of the dispCaysSasizontary. |n

ot her enbodi nents, the Mfranme could e attached at a height greater than a
bottom of the display assenbly and then extend downwards to allow a bottom
portion of i spl assenbly to be coypled to the frame. 10[0078]Wth
Pespect to 00 ot ol PTGt i bl cuft & 0. 85 op M b b §

i ncludi ng arfdt.Spl By. $8@ck @BMledS R afidas Siisvandichfahé sidt&fgbace o the
glass frame, Mfrane and housing are described. In particular, details of

t he di spl ay ldsgeted] 4ltheughual hgwinHe Fegiggbs thednigfélsicen B@) flat, the preBlerman plsar e
descri bed w to Fig. - a ' |l y'.s
ntorface o uRECRan S hegeliond ity MR, 18R SWIPRLGAIATR ohe

respect 50 HReight tolthBhauingl#{d/orl the gRESral@E and theAex@ag apivheld saliow é, canbeh
respect to Fig. in sone re%jons where the display assenbly is placed

12A, , .
closed to afoBtfgelof hoHeMBuSicngsPiEnasmly o ather smbodimensudfoM-iehgssi s
can be modi a4 O ACRAUI!, 1{3& hétggr%éér' il §PoROAGH théfﬁgglglgsaeédérﬁﬁl‘f afilegasi ng

t hi ckness of t he housing. The Ifications are dis I N nore detal
wi t h 20r espesgtend dowhgardi 4&all¢w @ Be}tBingportiehtoisthe sphycs essbl g écbdé ongpledtbew of
a di spl ay assgggs% 402 including a substantially flat support chassis 404.
The displayt $ ¥ 402 can include a display stack, such as 409 with

vari ous 1gi sph@rg] ! ayensitat ipecthe @k Swl1aYidgahgiiss, Callidhal AEARY Jr st?}éiyde
different functions associated with the i'magi ng 25 servi ces generated by
t he di spl ay asssgdibingludieg aidistignsteck fiad aguppertichassisyasidatheidiistotfage tonthel ayer

can include the_.liquid.crystal,s and anot he er .can i ncl.ud ontrol

rrcul try ot pamayMirRmEohE mge aRCRdfhed B iR SRt 457 8o Bxe

| ayer can bes@&®H0finehRethgWht Bubori @RtsiPFdRehs 8REMBYT € déRriPEOWiHespect to

back-lighting for the displag assenbly 402. 30[ 0080] Each of the éﬁsplay
é

| ayers 410 ifig-tiHé. dinspragple phaldisay awembly’ hiotertage te thmoushgs Blss frame
bottom | ayer, i 1 i.spl i ed t .spkay, chassi s
204 oucho? napiBpERfaBLaR B REA TR ML IIRCR DiC 1 HhRbud. ol
chassis WO 20&2ib6@aH63CCHitSREOL! G48rig1 123, 404scand rédiensc oxere gleadBplk@6. The
di splay chassis 404 as well as the other |layers in the display stack 409
can be substfessfby isyplrqediclosgd ko ap adeg dlethe hoBtingdtie glast (1208 0 ihhePprEced

bonded 1o a hotboaar LRI So el AR ENAGU bR BRSNS S0
409 from Scontlamsnafittbe housing. These modifications are discussed in more detail with
20  respect to Fig. 14B.
[0079] Fig. 14A shows a cross sectional view of a display assembly 402
including a substantially flat support chassis 404. The display assembly 402 can
include a display stack, such as 409 with various display layers 410. The display
layers can be formed to provide different functions associated with the imaging
25  services generated by the display assembly. For instance, for a liquid crystal display
one layer can include the liquid crystals and another layer can include control
circuitry associated with the liquid crystals. In another example, one layer can be
associated with a light pipe configured to provide back-lighting for the display
assembly 402.
30 [0080] Each of the display layers 410 in the display stack 409 can be bonded to
one another. The bottom layer in the display stack 409 can be bonded to the display

chassis 404 such that the display stack 409 is sandwiched between the display chassis



[ 0081] The di splay chassis 404 can provide structural support for the

di splay assenbly 402. In particular, the display chassis 404 can provide

st ruct ur awo0iddBmws3ss and bendi ng resi stance. The bendi ngCramskéiiamigl can
prevent damage, such as cracking or d&-bonding of the various |ayers in the
di splay stack 409, resulting froman 10 application of a bending nonent to

t he displ ay ack .409. The thickness of {he. di.splay,stack 409 can.be sized
toCres: ot - x DUARK A et oo SR TRERY shiiSis oo B S I o 8T i e
oper ati onal dR@IdyodtaENeE® edt BELibkemtiaBYERt. a8 plbefiveesdvef BRkiTaEFOR A be

[ 0082] Fi g. 14B shows a cross sectional view of a displ a{%’assenbl y show ng

t he rel ati ofttAseP omer theerideshel dicsHbrlyy avslertoPyandiar thedispiaydehagsis dppowmd
T uct ' S48 . Y7 iy
ot b cenindlio B G PV ol SRE R B 0L LS s dlba2, o7

y C surface of
per sonal 5 medbaatidadatsa curved housing (e.g., near attachnment point 160 in

Fig. 12A.). The housing 102 faorns an outer surface for the personal nedia
devi ce and &0®Ver giTBs &I5PEY Fhagtie 4BAraneride pieduial seppgrtaier ity displsy
perimeter of i n ti@ac : i L sone
20 manner (S%%H§¥%QH%£%Q?1 5153%ﬁQ§%@??f§%ﬁﬁ‘gﬁﬁgﬁr’%EF%E§P§$§?S ggﬁg 140,
i s di sposed ahébewlitheesstypparthedirading sedAfdnceAan pesent duamchge) {uch raespekingt o

Fig. 12B, the frame 140 can.be configured t rovide thermal relief to
the di spl ay SLebchBrEog QindtitinGoaiay Becdsdap ek R (6 fopean n
nore detgi | aPplidaibeREr behdind iMomdftGo thbBedidhly anek 140 aar @lkReRr QVinde
structural support to the display assenbly that may all ow 25the fl at

support chaslsphaysdxckt 4)%eant b pired to fB38 3] CEheincaveunt gif dwsding anwmcd@dansan

i ncl ude a ringﬂ?G.t mhuch fhe cover(g}ais 106 is(ﬁonged. The rimcan be
supported by" els%fg%peﬁi%ﬂ“%%“@é?é‘?‘i%eéﬁc BE0 SUN B FHERIN A a separate
frame, in ongos2rbodi FRNY4B shGwE i BlodDEchail Revbuf 4 Hisplay @ss%ﬁ@ll__}flmiﬂ@théoz and
the cover glass 106 can be bonded directly to the housing. For 30i nstance,

t he housi ngral@onship baswrendtedisplay arampliangauramndngppepeit nuethee sl de
o ass 100515058098 L, AR haLons L. 05, MBS gy oss
all ows the disspiblycld @0th2/c0g0563 RETIUIG2EO bl pO4EAET Inedia with a curved housing
(e.g., near attachment point 160 in Fig. 12A.). The housing 102 forms an outer surface
for the personal media device and a cover glass 150 frame can be inserted around an
interior perimeter of the housing 102 and bonded or attached to the housing in some
20  manner (see Fig. 12A -12B). An additional support structure, frame 140, is disposed
below the support chassis 404. As described with respect to Fig. 12B, the M-frame
140 can be configured to provide thermal relief to the display assembly by conducting
away excess heat. As is described in more detail with respect to Fig. 14C, the M-
frame 140 can also provide structural support to the display assembly that may allow
25  the flat support chassis 402 to be thinned.
[0083] The cover glass frame 150 can include a rim 406 to which the cover
glass 106 is bonded. The rim can be supported by a flange 414. As described above,
rather than using a separate frame, in one embodiment, the rim 406 can be built into
the housing 102 and the cover glass 106 can be bonded directly to the housing. For
30  instance, the housing 102 can include a rim and flange for supporting the cover glass.
[0084] Because of the inward slope of housing 102, the cover glass frame 150
includes a hollowed out area 415. The hollowed out area 415 allows the display



24 assenbly and hence the inage services to be extended closer to the top
edge of the housing 102. If the portion were not holl owed out, then the
edge of twe2di23bmy woul d have to be set back farther fPromush@ivesa7edge of
t he housing to acconmpdate the slope 8f the housing. To fit better into the
hol | owed out area 415, material can be renoved 5 from support chassis 404.

For exanpl e, one.or re es of the support chasing 404 can be chanfered
Lo ot £ e b B R St ke e R B o 57 el ERERE o
angl e can beosgheCOEAf the okt Wakaloy hamdwidl dlietheh eRedet of e gl dout
area proximate to the edge of the support chassis. [0085]Fig. 14C shows a

cross sect i dawt tolieast bickdarghes froay thedep pdgeyof dauusingt te agcongmedaie thefstapge and
a secondary rt. fr . j u LS. 404a | onded
Vi oo bond, SpHnRpings Yt el ol if opLRERH s FRSH Suf BERA S
structural sionf fuppss chssBCICal Bor sMatiipld, bae b oan@igeo obehetsuppst eiasiad 400 t he
support chassis 404a and increase the displag assenbly's resistance to
bendi ng. | nc8h&c hapthreit it RpYH ipkethsdidirngd tteca: hish N rang fenbpdgnenty the
support chassgi 4 Bl I i re,

t he support%glggégg 28%2b$§ﬂéﬁﬁﬂﬁq§?& Sﬁﬁg&?ﬁggﬁ%$£#ﬁ%ﬁ§%g%%$%§%‘ggggs 404
shown i n Fi groxi@2Bte tdshenmlge df thecupporbemsdes structural support, the Mfrane

may al so proyi thepnmal relief to the .displa ssenbly in |ocatjaons where
Tot el ooy o RHET s e e Sy R rect DB L e sy sk hoeblsdns 2o
met hod 20 %ias§ BlaffeNBda KUORAL s@@%ﬁsﬂrzﬁné.ofn Pig.z@4@,i t%@'sﬁﬁ(po@tséﬁ@é?é ¥o4d 3 202,

t hi ckness obj ectives can be determ ned for the support chassis for the
di spl ay assénhdled amiada bheding fagamteto the PoBamerdtl6r iTht bondperdesigaed or atlhe

M frame and support .chassis can. be. sele d, i.e., the.materials used to
For meach conbanane RS StToSRE i o RLFimeLS uh oIS EHRHole B sifp

sel ect ed 204haskiR 20, ahdendvbdse afie @Rslay hesetitiph aysichassits wealingadh dae si zed
such that a proxi mte thickness for 25 each of the conmponents Is

. . . nmp .
det er m ned. empodiggnt, ity thegb andéngatostbe Mrfianep kit ithegsuppas shassesat48eas ibgul at ed
based upon t e d: Ll ons s i 0 i he
et P9 B eAhel 130 S AN RS SHRR bR SR R B
tol erances sighegttedsippor Qhasslsf40uhdotvhiie Kixe I2BoRk @oteld \absvabesidat stieturalt hen

the Mfranme and the support chassis can bhe resized in 206 and the 30

si mul at i ons SFR9ERRY Miftane Ry cltife Bovils detmilessligh & tha display 2spipRlEsi8 can
be repeat ed 4588 Whdf il R LELBY o LM frame and the display
support chassié. In 510? aéjﬁféraneygﬁéﬂé?gplay assenbly including the
support cha$®8]can be. ibisnefdowcbat df aMOd2002/ 3OE 68 PCIPIdS2h i 08471 25

to the gjzes.determ ned i 6..1n 212, .a .personal nmedia device utilizing
the M f Pl SR evBrpl By 200 sbisbres™ a0 R 0B mMena Y Bleg Ppar, s o
bl ock di agr apafs fapthardis_lag‘nzge%&hbg%a 8 M-aaglel BN203, NRAH L Profelddsz8dmRy a
portabl e nedi a device. The portable nedia device can, for exanple, be 5
portabl e med-dragevinsesupportidhaspst eant bel s¢lacted.gise., the anaferzals Thed tor faamgeasbnt

t hat

1300 i ncl ud iapl . 130 ' | ja f
of the port abreokam 4 evebipeael el bl k' Pad BikeTaPL WPk Pecpeet

to data stomagRmkId.thd ligplay cBigRrRR tachdsiAldsach tHat b @asidagtRipbiesaforuser
interface (GQUI) nmanager 1306. The GUJI manager 1306 operates to control

i nf or map on epd fghpeaupdeatstipdeiaemigedpl ayed 10 on a di spl ay device. The

arrangement I&%@% t8hdifle itaﬁc?héégﬁ teglbggﬂng%?{gﬁ%tnlspﬁn%qulhlﬁat%éggsehrﬁ%%}n %Ctiséti tates

conmuni cati on tween e porta evi ce and an accessory devi ce.

Still furthésadstahecarditongsakeatin 28O0Basad bpctethe aimdat@ss the yinmvanagfdiendidag0 t hat
operates to authenticate and acquire data from an_accessory devjice that my
be coupl ed €81 PhECHBHESH Behenfise fiGipess selgrteg in Pt df thedbickeese sBisFYvVedevi ce

can be a are not met, then the M-frame and the support chassis can be resized in 206 and the

30  simulations repeated until thickness objectives are met. This process can be repeated
using different materials for the M-frame and the display support chassis. In 210, an

M-frame and display assembly including the support chassis can be formed according



15 wireless interface accessory, such as the wireless interface accessory
106 illustrated in FIG 1 as being coupled to portable nedia device 102.

[ 0088] Fi gwoRd12708083bl ock di agram of a nedi a pl ayer 1350Psmiusaili®4840r use
with the described enbodi nents. The média player 1350 illustrates circuitry
of a representative portable nedia device. The nedia player 1350 includes a

Control 11 ng @ 1S B aeimBsas heledh o 2 heShal RGRaGk- podme i Milars

pl ayer 1350 afd eHe&Es is8er@Blly2 a6t haembig. to nedia itens in a file system
1354 and a cache 1356. The file system 1354 is, typically, a storage disk

or a plural il487df di Eies 16 Thablprk diagyaan efamasweempitci300 wf finstiped snasduigs
capacity stopage %}?F%Qﬁ%ﬂl Yndaff et\hc%lgﬁ% SRS d&%?%ce F%rr’ f@%ﬁ%ﬁ)ee ! nce

t he access tlne e Sy s rela Ive

pl ayer 1850p6ﬁmﬂahﬁahanﬁhudeuﬁzﬂashaea356E@§he ﬂﬁmhe Tﬁﬁ&nﬂﬁgmﬁ@ﬂ EXBane
Random Access Meno %» provi ded by sem conduct or nory. The relatlve
access tine H%Céuc%eﬁél BedipPlyes 4 30% thay s ibia e qripyt gﬁé}rﬂtfef at“ﬁ‘érnoﬁ‘ be norablei | e

syst em 1354, J3o é@(ge’ blhrﬁ?sofns%g%négéﬁegé)ﬁﬁa RAth Q?}Xe%t ;J'? ath Q{oga%eslt?)?%a%e

capacity of the Ile syste Furt her, e system 1354, when
active, consuamgmﬁmlé3@bWQvumhahsdqgaﬂmm&uﬁaameﬁmﬁaﬁﬂﬂjm&mpgw6606oﬂmnnpt|on

is often a ern wh he nedia player_. 1350 i ortahl e dj.a_ devi ce
Lhat | o powdHaaBypes baus Bpgirs e contil oo Gy Dok Gghd iRy

2012/ 039563B& M%Q%hé%@“r%e ZBraf §M& 3800 afsbtiﬂau@es%%rﬁéﬁ&cm molterd- Onl'y
Menory (ROV) 1372 he ROM 1372 can store prograns, utilities or processes

to be execuﬂéﬂSnhmaﬁwdnmvbkanmhmnmunndmeﬁheﬂRAmbm@ﬂalpabvuﬁﬁgfvwkhwnle

data storage, such a e cache 1356. . The, medi a pl ayer 1350 al so
"ol udes. a s gifiche i dERERE aidReimata 0 ins el RS afeeFieRY Rlagtitoy ayer
1350 to int @Bagthatbpetattied AREHndicst ANE boqhBlQlataddm &% ABEsSory ldBGicel §RE maRput
device 1358 can take a variety of forms, such as a button, keypad, dial,

touch scree®e caupRlpdtq slalplpprtawémerda%@ew% s/ Amgls. &@@pmswrl\/rﬂsmce icAR B¢ flace,
I nput i 'TSt h Je?«{ Qﬁnqgrg%g%?%ssé} h% ﬁ1a \?&%1% S Jltléffta ct:estsg gq%ﬂglgst%it/e%%ﬁ (ra 1350

i ncl udes™ a scre at can € con
processor 13%@. I@slﬁhlﬁg)bmpladrtb(pbﬁalblemdmdevi& ke user. A data bus 1366 can

facilitate d@%@ transfer_bhetween at least the file system 1354, the_ cache
1356, the plM883sor K537 inadlakeizgpro! romediaminysnl P20 sHEblnos dseiith, t he

medi a pl ayerthel%l@&rfb% V&fﬁbcfcﬂméﬁt%” € e Plntfiid! thltari 0 35 A1Bscdk &MBird - of 30NTS,

podcasts, etc.) in't e system 1354. a user desires to have the
medi a pl ayelregméﬁytaav«p@ottatdclIrmdlmldvlaa [ ffbmmahzi phtyend 3y aiclubs e pmchssorl tens

15 is displ n the.dis .1360. Then, usin t e user devi

1955, o il iSh iRl Ut RS oiniRa ke b Sl o ol the SRl
1352, upon e&giiyh Y e SBEEE IPIARr O350, PRRE intddiApldYeHI1850 tsedfes SRR ugd the
nmedia data (e.g., audio file) for the particular nedia itemto a

coder / decod@ert{iGDRRC)MaABS FemThe adOPECG:¢B6B 5t vad peastie dés6.addk dye ouitput

[ s f K 364. Th K 20 K I
T the. medi A 31 Ay a0 PESRD. b BeRRGICt b AHA ol 4 Bt ayE 3557 @, Btanp c.

headphones @ypl@alﬁypbmafest high €AKBEstdrgd kepdwadty afdp| @y emedidSplayaulidshme
consi dered an external speaker.
25 However, since the access time to the file system 1354 is relatively slow, the media
player 1350 can also include a cache 1356. The cache 1356 is, for example, Random-
Access Memory (RAM) provided by semiconductor memory. The relative access
time to the cache 1356 is substantially shorter than for the file system 1354.
However, the cache 1356 does not have the large storage capacity of the file system
30  1354. Further, the file system 1354, when active, consumes more power than does the

cache 1356. The power consumption is often a concern when the media player 1350

is a portable media device that is powered by a battery 1374. The media player 1350



[ 0091] The nedi a player 1350 al so includes a network/bus interface 1361t hat
couples to a data link 1362. The data |link 1362 allows the nedia player
1350 to W6 20upEham3t 0 a host conputer or to accessory devirasgo11/ss7dat a

i nk 1362 can be provided over a wire® connection or a wreless connecti on.
In the case of a wirel ess connection, the network/bus interface 1361 can

to one or msrsohprrdbdnd ANl g MARGE ok ERFer' R B RUTERERE) HERRA e "
nmedi a itens 1372 anditéret pragkns( Quititities HOHISces dioObs3 @xEQ@IS in ANforPoslaast S) -

I n anot her enbodi nent, the nedia itens are inmages (e.g., photos). However,
in ot her enbwdngienths RAMel ¥Odiravijleserpdatde dath stosang. sishish feitthoeache 13264 o,

gr aphi cal -ofojigeo. copt gk, o Y0, 20424 030RRARCTL USTRIH 048 T 152 f. { GRRR] The
f oregoi ng description, for 6hrposes of ~ explanati on, used Specific

nomencl ag ur @ user ¢irthy neddiagplhyeor1o6Q o nedatadt Stidindie Rgdaf plafe 1868.C Fob&thmple,

enbodi nents. However, it wll be apparent to one skilled in the art that
the speci fi ehegeeainpgt devacebid8r@gdikectvaristivpiglorme.cuph 3 f brkon. keyRids €iaf-bed
enbodi nent s he, i [ d kL0 : : I 1 i ments
Gescri bed naySimeieh BASTERE e FRESARIIIDNPL HRe IRTRC IpuPTPaE
descri pti onforihelyseas@ dutd, etcar $fdt furthehehexediagtlayee 1850 tnelddiesrh tdidphey 1360

enbodi ments to th recise forns disclosed. It will be apparent to one of
or di nary. skiteanAitAley) G S Bt CORFRYSBA S ps ofs| SR A0 9SP IR TigHRatRngo

possi bl @i N i @O dRELAPLYE daBFEAI RS data YO AN NAVBAIBET (HIFAL 048471
28 CLAIMS What is clainmed is: 1. A nethod for heat sealing an el ectrical

connect or adséhithgcachtd3 ¥, dut proesbor 1352, and the CODEC 1363.
[0090] In one embodiment, the media player 1350 serves to store a plurality of

media items (e g., songs, podcasts, etc.) in the file system 1354. When a user desires
to have the media player play a particular media item, a list of available media items
15  1is displayed on the display 1360. Then, using the user input device 1358, a user can
select one of the available media items. The processor 1352, upon receiving a
selection of a particular media item, supplies the media data (e.g., audio file) for the
particular media item to a coder/decoder (CODEC) 1363. The CODEC 1363 then
produces analog output signals for a speaker 1364. The speaker 1364 can be a
20  speaker internal to the media player 1350 or external to the media player 1350. For
example, headphones or earphones that connect to the media player 1350 would be
considered an external speaker.
[0091] The media player 1350 also includes a network/bus interface 1361that
couples to a data link 1362. The data link 1362 allows the media player 1350 to
25 couple to a host computer or to accessory devices. The data link 1362 can be
provided over a wired connection or a wireless connection. In the case of a wireless
connection, the network/bus interface 1361 can include a wireless transceiver. The
media items (media assets) can pertain to one or more different types of media
content. In one embodiment, the media items are audio tracks (e.g., songs, audio
30  books, and podcasts). In another embodiment, the media items are images (e.g.,
photos). However, in other embodiments, the media items can be any combination of

audio, graphical or video content.



connector assenbly having a plurality of electrical contacts each having a
flat pad 5 portion and an upraised portion in the formof a dinple, at

| east onew@izntnsodsBacket arranged to engage a correspon@cmgsk@tom4on a pl ug
when the plug is inserted and engaged®™i th the el ectrical connector
assenbly, conprising: providing the connector assenbly in conponent

accessi bl e ; proyi di sealing tap t he sealing tape
comr i sing WOBRTL ¢ e irseeliaiot At o Aeld GO E b R e
overl ayi ng hbgehabsid e Eﬂﬂddeh@ thordtigipagddaobhdiag oFfthaldeb@msll edpRiMénts.he
el ectrical contacts with the sealing tape |eaving at |east sonme of the

di npl es subd&laareveilil yilbkpapragent 49 ohe iskied in gwotihthabtherpagific dletale agengti ng
tape, the a nt, . of uf fj.ciept . iqui f e it

adhosi ve. sadnngcin AERH 8 Uhak s Bls, bekchBed oBitlobiuer® "Bk, J80Shice¥Re

housi ng &nd dedeeippibiw @l the ypadifietmbbdimeals desdiibad thereimher gedentddefod piipbes
remai n exposed; and sealing the electrical contact assenhly by allow ng the
| quefi ed adhalysiation apd,descripon Fhey mi Refdtakest b cabausHve Pé}/qﬁlmlt t6r t her
conpri sing TEel . i ; . i di ng
S et el ohel TR e R R ISR, SRS pARR G Pe o st .

t he metal shkilll inhéei arg thap eminggeodificatesamdi vigiationd e mhispipleesy, viawdof the

| aser melding the netal shell to the housing by targeting the exposed
portions 258POYHEXN NSl es. 3. The nethod as recited in claim1, wherein
the dinples are fornmed of electrically conductive material. 4. The nethod
as recited in claiml, further conprising: providing an electrica
devi ce housing, the electrical device housing having an 30openi ng sized in
accordance with the heat seal ed electrical connector assenbly housing; and
inserting the heat seal ed electrical connector assenbly into the opening;
and



WO 2012/ 030563PCT/ US2011/ 048471 29 securing the heat seal ed

el ectrical connector to the housing, the housing having a curved shape, the
curved shapeomsvicdi ng greater support for securing thePhgaiS26ealsadl

el ectrical connector at a top portiom8of the housing than at a bottom
portion of the housing. 55.The nethod as recited in claim4, further

conpri si ng: inserting a connecte'A bﬁg into an opening of the

el ectrical connector assenbly; and i = se to the inserting, activating
at | east onavedid aginaetis:vat ed dinple Iocated at a bottom portion of the 10
connector plug causing the dinple to press uPon a conductive portion of the
connector pllug wi/ meshaghfornkpeat G?@élgf%ir iPlogtica é@mﬂlf\?@@dl/htﬁer@ﬁ@tﬂﬁ@
connector pl i S An .e

connect or agggﬁ%ﬁn2Q§mhﬁ§?%?%§%1g&gﬁﬁ§a? g%gggpcwﬁgt?F6é Lgﬁ qﬂtpanclosed

in a braske@oﬂﬁmhmhamnngm&xfpﬁﬁomadﬂﬁﬁbﬂnbfamnﬁﬁm aﬂemwbﬁe$&ﬂkﬁ@btkbﬁ in
the formof a dinple, wherein at |east one dinple_ is spring activated, the
spring acti @gﬁ%gfddﬁomgégff ércr‘?ifrﬁﬂ’oélﬁ”ﬁl\}latcér%ﬁd’hﬂé’atﬁ’hel&rﬁ]&e plug™is igsestsel And

housi ng, the gﬁgggg&ﬁﬂéEEQWKQQE%H&Q&Qgﬁa ec?ﬁKEHEUSIHQ at | east one

exposed di np aser target connector assenbly as
recited in cI ai mp6yvidihg el conhégortassapiddy in eorﬂlﬁbmntmgﬁﬂ)m: ﬂatengage an

associated latch on con ector en the connector is inserted
hto and engages PATIaE SEH ecabe Lo netiter «hS Comny e b i diese e
connect @ asa8IPhoat ihsitieabds@aleed using sealing tape inpregnated w th heat
sensitive adhesive, the sealing tape overlaying the housing, the flat pad

portion of at | eastrlayore tof hohenglapdtthe cdt prshpertios efndt dtasi seme of fhorti on

f the di . t 25 qf th i.npl d 8.
I T O S o
el ectri cal @@mﬁﬁﬁ@pyeq&ﬁambly is inserted into an opening in a device

housi ng, the device housing having a curved shape such that a top portion
of the housing peBRliydeangmeneef kagpiothe seading tane. tieasiquntaf heabsbeientto

assenbl XSt h%ﬂuﬂ? Gfe %eg Eén?fpvgozlfdthkﬁge %LCH %?at the liquefied adhesive flows over a

surface of the housing and the plurality of electrical contacts, wherein the dimples

remain exposed; and
sealing the electrical contact assembly by allowing the liquefied adhesive to
cure.
20 2. The method as recited in claim 1, further comprising
providing the sealed electrical contact assembly;
sliding a metal shell over the housing and the plurality of electrical contacts,
the metal shell having openings corresponding to the dimples; and
laser welding the metal shell to the housing by targeting the exposed portions
25  of the dimples.
3. The method as recited in claim 1, wherein the dimples are formed of
electrically conductive material.
4. The method as recited in claim 1, further comprising:
providing an electrical device housing, the electrical device housing having an
30 opening sized in accordance with the heat sealed electrical connector assembly
housing; and

inserting the heat sealed electrical connector assembly into the opening; and



30housi ng. WD 2012/ 030563PCT/ US2011/ 048471 30 9. The el ectrical connector

assenbly as recited in claim7, further conprising: a spring

mechani srwotzhe/spis3ng nechani sm attached to a correspon@cmgsena/oes47t he

di npl es, spring nmechanisminparting a%pring force onto the dinple when a

connector plug is inserted into the electrical connector assenbly. 510. The

el ectrical connector. enply a im38 erein i ng
Setivat od df o e Sraring e TR ARed iR o o s PRI he e Bins' 0
and the houshfigg a dukved’sHiBE Sthlc@reaalhape ptReding Grlates QUK & RES@TEDINYE,
conprlses a plurallty of electrical contacts exposed to an external

envi r onnent heatheealsidrelectca seomnesfion pea gppirprtiany obtheehewsing gan ¥onbake® has a

flat pad por rai sed portion in the formof a dinple, wherein
at | east ongMcf%rill %g%vgﬂg%@lng activated, the spring activated dinple

form ng &n BM grThe mektlicaiys rec1ted1nalahﬁacﬁethertdaﬁp1tnheg3ket arranged to engage
an associ ated | atch on a connector when the connector plug is inserted
into and engages Htsr%me AcEnnestor ctlH&ele Qran PBCHRE HpINF, clgrisical FoBNSSEY Y i cal
connector a ﬁ@ Ls heat seal ed using sealing tape inpregnated with heat
sensitive a é, the seal ing tape overlaying the housing, the flat pad
portion of at Ieé&ﬁwp@nmt®ﬂwﬁmenﬂugctrical contacts and at | east a portion

of the dinples, in an u part es remmi NS expos and a
Al houer AEathe At MeuBPRG Rakied HunHE ot A0 2 oL PR of Basi ong
20 exposgd dbimlRr %ﬁ;gacalus'ﬂlﬁg Ehetcﬁﬁl%ﬁatto p‘f‘é’!s@ 'hﬁbﬁ‘a ELORIRMES f)@}tlgn 6?@1|elceﬂnéc?d?e
prevents noi sture passing fromthe external environnent via the electrical

contacts to piltgewnthtaesmrme fofcet foemihgvd cendvetivd nathtfhan dhy comeree tplugyta the
oper at i onal ! oqe:a ; r%gtgnisture rel ated contam nation. 12. The
noi st ure segPEd BrIPPI LR Wnnect or assenbly as recited in claim1l, 25

wher ei n the6n0|syyw@aﬁﬁ@ﬂegh@&@ﬁhgkﬁ@h@e@mpﬁghgr assenbly is disposed
within an opening in a housing of an electronic device. 13. The noisture
seal ed el ect ri cal® Rwighecefotledged moniactenelossd Bga bracketaagh havingeildingdt he

el ectri gal %ﬁﬁf&%caﬁl‘éiran%@?a%gg p‘éﬁtto% ﬁlrh?ee{]trr?%flargu%%)fehalhglgﬁpétqgas* &g#lﬁwﬁ‘e si ng,

the housing“havin ape suc hat ousi ng
provi des spring activated, the spring activated dimple forming an EMI ground tab; and

a metal housing, the metal housing laser welded to bracket using at least one

exposed dimple as a laser target.
7. The electrical connector assembly as recited in claim 6, wherein the bracket is
20  arranged to engage an associated latch on a connector plug when the connector plug is
inserted into and engages the electrical connector assembly, wherein electrical
connector assembly is heat sealed using sealing tape impregnated with heat sensitive
adhesive, the sealing tape overlaying the housing, the flat pad portion of at least some
of the electrical contacts and at least a portion of the dimples, wherein an upper part

25  of the dimples remains exposed
8. The electrical connector assembly as recited in claim 7, wherein the electrical
connector assembly is inserted into an opening in a device housing, the device
housing having a curved shape such that a top portion of the housing provides greater
support for the electrical connector assembly than does a bottom portion of the

30  housing.



30greater support for the electrical connector assenbly than does a bottom
portion of the housing. WO 2012/ 030563PCT/ US2011/ 048471 31 14. The

el ect roniwogewiseseéds recited in claim13, further conpriPEITA$2011/048471 a
spring mechanism the spring nmechani s attached to a correspondi ng one of
the dinples, spring nmechanisminparting a spring force onto the dinple when

a connector \plug-s inserted into the electrical .congector assenbly.

516 The el edtronbealsoial Gondb vt R e TS RRerar s SRR ieng
activated dinple afsgfif@ nRc RN Ah® A rth DAEMABTRNT RRChABOI @flre§uHARTHL e dIl UJ
and the hou5|ng: 16. A net hod of preventing noisture intrusion froman
external envha éhpmet sPrAng ragrhpmis@r jneparyfe arspaing doreneio dbe idtaplsavhery aa

housi ng w t j ng. e i onpri sing:
10providingag gg?%ﬁggggﬁgg%ﬁﬁ%%?%%Fgﬁkﬁﬁg%?%ﬁgﬂ§§%ﬁgﬁ-, t he heat seal ed

el ectrical donnedherelasis@iiebiynee@ipiskedhtilg:as recited ia @hiut 8] whyreaf thel geingi cal
contacts at |least a portion of which are exposed to the external

envi r onment 2°hrésdesimple Eormss a gruind | Ragh petavgen dihingeited ponngelar alpg: Yidothsvent
the transpokt, Qf, Moi sture fromthe external environnent to the interior of
the electronic f%device; pl aci ng the heat seal ed el ectrical connector
assenbl y wi tlhi n tAmoopeastulsd dedrisad comneatpr hfsembbatcompebad el ectri cal
connector assenbly to.the wherein the heat seal ed el ectri cal

eni ng,
connoct o assenbiPIUaT o AlFolisa) ChREGS SEOYE I Ah FREFID AR BEUGISIG TR he

ext eri onoenghdOBIMeY plubalf @f | dMc@fida®leoRfack NRisel 86t paN F)Grtﬂ)%vz-hﬁe an ¥Pdalsedhe
method as recited in claim 16, wherein the electrical connector assenbly is

heat seal edpbition in the duindpihg dithpleeivbereini gdeast onedonple iaspargadgtivagdcdwponent
accessi bl e statekar% hdi an .amu E sé ling tape, the sealing tape
conpri sing 5P?$ﬁ%.#?ﬁﬁ1ﬁﬂﬁgéaﬁ8P%a §#4 3lﬁgﬁb’sen5|t|ve adhesi ve;
a bracket, the bracket arranged to engage an associated latch on a connector
plug when the connector plug is inserted into and engages the electrical connector
15 assembly, wherein electrical connector assembly is heat sealed using sealing tape
impregnated with heat sensitive adhesive, the sealing tape overlaying the housing, the
flat pad portion of at least some of the electrical contacts and at least a portion of the
dimples, wherein an upper part of the dimples remains exposed; and
a metal housing, the metal housing laser welded to bracket using at least one
20  exposed dimple as a laser target, wherein the overlaid sealing tape prevents moisture
passing from the external environment via the electrical contacts to the interior of the
device housing thereby protecting the operational components from moisture related
contamination.
12. The moisture sealed electrical connector assembly as recited in claim 11,
25  wherein the moisture sealed electrical connector assembly is disposed within an
opening in a housing of an electronic device.
13. The moisture sealed electrical connector assembly as recited in claim 12,
wherein the electrical connector assembly is inserted into the opening in the housing,
the housing having a curved shape such that a top portion of the housing provides
30  greater support for the electrical connector assembly than does a bottom portion of the

housing.



25overlaying a flat pad portion of at |east sone of the electrical contacts
with the sealing tape |eaving at | east sonme uprai sed portion

(di npl es)wohwst2zansvical | y exposed; heati ng the seal i RgTiUSp@ 10884771 quef y
the heat sensitive adhesive such that3ithe |iquefied adhesive flows over a
surface of overlaid portion of the electrical connector assenbly and the
plurality of ele f k tactsg qg g | es renmi n exposed; 30
and curing tfie I igGEFCEANS ﬁ‘é@?% reflée 18%%1& 1Hf EEAPRYTE wo

2012/ 030563PCT/ Ua2@id¢ Bt8Hanlsnd he dftinglihechaBishoftadBed ©G dopfdspdhdalgdbr® oF4,
wherein the dinples are fornmed of electrlcally conductive material. 19.

The net hod &¢ deeplessdpring dneghanis® infptintgep Ponprioxienento ghe aﬂernpthhers Bring
mechani sm atcoﬂu?e%tso& Hﬁ%elts EJselggflnPd {flgleﬁ:%trlcgp&n%g& Jélssé}ﬁblg Spr I ng for ce by the

sprlng nmechani sm o €n a connec is inserted into an
openi ng of tibe enmeUﬂum@huﬁdﬂﬂﬁﬁhoﬁaﬁﬁ&aﬁhﬂMnthere@wnﬁmmhaspnn@ gﬁﬁuﬁd pat h
between the inserted connector plug and the housing Amlti-p

connect or aS¥BABIFY My HABRGPAD théM?FF fredpeerigh Cé‘l“é‘?é‘quupéhﬂ anédh%@tsmn bet ween
an el ectronijg dey &%ﬂﬁﬂ%f%'?e\%ﬁ&&g;ﬁl%st (ﬁﬁ‘Usﬁon ﬁ&ﬂ%l'e}'té?ﬁ’al eWﬁéhrﬁérﬁq.IBtB' cally
aving a si

i nsul ating encl osure e an ape arranged to mechani cal

engage a comnemknorpﬂmgekm&mncdﬂg&ghdwsgaﬂmummgemdomnepmﬂmgpjﬂ@ehﬁnnﬂg an
electrically conductlve body, wherein the enclosure conpri ses: a
top porti on AAAINE %tCOMPESYEt wo | eaf type contacts arranged to provide

el ectriggl connegldaMfgt® KAl rRIRANEILAGCAN QuMtcorbSssORblyNehe ORReCle@ledP! UG
body in the 15engaged state and
electrical connector assembly comprising:

a plurality of electrical contacts at least a portion of which are exposed to the
external environment, wherein each of the electrical contacts is sealed to prevent the
transport of moisture from the external environment to the interior of the electronic

15  device;

placing the heat sealed electrical connector assembly within the opening; and
securing the heat sealed electrical connector assembly to the opening, wherein the
heat sealed electrical connector assembly substantially prevents moisture from
passing from the exterior environment to the interior of the electronic device.

20 17. The method as recited in claim 16, wherein the electrical connector assembly
is heat sealed by,

providing the electrical connector assembly in component accessible state;

providing an amount of sealing tape, the sealing tape comprising a thin film
impregnated with a heat sensitive adhesive;

25 overlaying a flat pad portion of at least some of the electrical contacts with the
sealing tape leaving at least some upraised portion (dimples)substantially exposed;
heating the sealing tape to liquefy the heat sensitive adhesive such that the
liquefied adhesive flows over a surface of overlaid portion of the electrical connector
assembly and the plurality of electrical contacts, wherein the dimples remain exposed;
30 and

curing the liquefied adhesive to complete the sealing.



a bottom portion having at |east two ground contacts fornmed of highly
conductive material each nmechanically coupled to a spring assenbly, wherein
in the enyage/sbtame, the spring assenbly applies a spripag/useria@4$3pri ng to
the at |l east two ground contacts causi2zng the at |east two ground contacts
to make el ectrical contact 20 with the connector plug body. 21. The

mul ti-pin cqgnector assenbly as recited in cl,aim?2 erein the | ti-pin
Connector adbenbie SRR cimbet dS\iIER d e Bpah: s FEPISaen eI dine
shap_ed _housie[@gtrﬁﬁu@eoﬂueﬁw@ajeﬁaplevi ce havi ng | nt ernal ci rg:ui try. 22. The
mul ti-pin connector assenbly as recited in claim21l, wherein in an 25
engaged st atl8, t Ademsthqd 3sirpcitedrimeloto l Salutbpmtompyisttgani cal | y engages a
connector plug t I I iC ect b n e internal
circuitry of t he%tetirlcg%‘ig %%hrglggg%/‘“{h%@g%nag?{Aﬁte&gxog glrenéfn\ﬁgel%f%ﬁqt . 23. The

mul ti-pi fi connectapplydgsenrpliyg @srce @i the tpiring dhédhamidd, ombetheidimplewhap a
portion engages nore of the spline shaped housjing of the el ectronic device
than does 3GORKEIBARIESNT JBarteEningt ahnepPering: PL the, eleghicak copnestos edrpsybly wo

2012/ 030563?%%%%11{\%%6 ik }%"%he bét?«refﬁr B ikl E&i&c@??%ﬁ%ﬁ&h@ﬁo}ﬁ%! y as

recited in el n east two groun tacts take“the form
of dinpl es RAvi ngA mubapm q@ontdtanasagbla arangeldtogfacititabnart blattricdneanéeatiooont act

with the connector pJug housi.ng ipn the engaged state, 25. The nulti-pin
connect or ag’gté‘f?ﬁpﬂnﬁi?cg%tc Eﬁc‘?ﬁ“d;fna‘?’?ﬁrﬁgl,m&ﬁléﬁé’inwncs%zdi mpl es 5are formed

of formged of any ,pfeisdiabdlyestubtife! crRAuCORRERe a 3Be alE sIAPet hirdghd to _
connector assenbly as recited in claim?25, wherein the spring force Fspring

i s about 150neghamsallyfenzagececonnec®? plughe amehgagedistate dhmheamostonpligibhingas
recited n cl ai P %6 11\/\/r1erdei{i1 t he rru:hti Hﬂhn cce{nnect or _assenbly includes at
| east 30 el SREITEKPIEEMAEYE b9t “PEEH PRETEPRLT FYRBI*Y0connect i on.  28.
The mul ti-pin corn@pt pértios IRNTHgY a@feabield aéhfi (Yp€ ! @WnMc@Oandipeei® pildeide

electrically insulting enclosure is fornmed of plastic. 29. A personal
nmedi a devi c&lecEsAheINgEepns £ pRItRsPoRfliMg gTongd sabs oadRe cepnpetghpiig bedy Edthsor t i on

wherei n khe HoUsh Dgked, B4 udes

a bottom portion having at least two ground contacts formed of highly

conductive material each mechanically coupled to a spring assembly, wherein in the

engaged state, the spring assembly applies a spring force Fspring to the at least two

ground contacts causing the at least two ground contacts to make electrical contact
20  with the connector plug body.

21. The multi-pin connector assembly as recited in claim 20, wherein the multi-

pin connector assembly is accommodated within an opening formed in a spline

shaped housing of an electronic device having internal circuitry.

22. The multi-pin connector assembly as recited in claim 21, wherein in an
25 engaged state, the multi-pin connector assembly mechanically engages a connector

plug to form an electrical connection between the internal circuitry of the electronic

device and the external circuit.

23. The multi-pin connector assembly as recited in claim 22, wherein the top

portion engages more of the spline shaped housing of the electronic device than does

30  the bottom portion of the multi-pin connector assembly.



15at | east one opening suitably sized to accommodate a nulti-pin connector;
and a nulti-pin connector assenbly at |east a part of which is

associ at edownt2n3vise hi ghly curved portion of the housi n@CTiisesigionssvhe part
of the multi-pin connector assenbly a¥sociated with the highly curved
portion of the housing includes at |east a spring |oaded, small form

factor, elecgtric cont.act assenbl arranged. t 0. pr.ovi 20. groun

contact bet aden e T SPAEGR ATty ASSoHsl yTam & cohgeR rear ERS | o
a connect or +Rb UGowietorithes ERBNAE eI R WmpRs IHASRE! £8adenpitiondngngagRd t he
mul ti-pin connector assenbly. 30. The personal nedia device as recited in

cl ai m 29, wwertwnthatieemes It ganpich withiheeanpectasplagibpysing in the pngagappiases: 25an
el ectrical |l w<i ns ti - i | z€ .

rechant cal | 35enoale PAE EEEGRRHSE « SRS b ACa AL IERGRI ARG | o
encl osur & cargfoiraésof formed of and dfGpiledstste@hadbadpper. at | east two | eaf type

contacts arranged to provide electrical connections to corresponding
portions of 2Phe dAABHEGHN Spmpactar Rstembly Ay sraad dp slaim e2d. agrein the spsingot ¢ om

portion havk&gfﬁgﬁhﬁﬂﬁEﬁﬂuhgégﬁﬂnséﬁﬁﬂcE factor electrical contact
east

conpri sing at two ground contacts formed of highly conductive

mat eri al eacfi. WDh2@iidii HRIOSGRREH! LS2AblY B48d4%d n3daime2havlieceh Ithe woltippied to a
spring assenbly, wherein i.n the enga tate, the spring assenmhly .applies
P or i ng T of detde ey ead S EAEER SRy A teBhial fa R R Rrgee. ot

| east twyo gresmdisentacts to nake el ectrical contact with the connector

shel | . 31. The personal nedia device as recited in claim 30, wherein the
mul ti - pi n 528onndbt omulspienishyndcer agwsomhlydas ertcigd hin nclaim ok nwhegeifiotheed i n

the highly cyurved,.portion of the.housi 2. The personal nedia device as
recited in gﬁﬁf a%ﬁ?“ﬁh@?@?ﬂoFﬂe5ﬂ%gﬂa£gf A%¥Fate, the nulti-pin connector
assenbl y negbaniqap&ynﬁpg@g@&mtﬁgﬁﬁﬂﬁﬁgﬁgor plug to forman electrica
connecti on between internal circuitry of the electronic device and an

10ext ernal ci r cuithousizgghaving aplepsf grhaghl ewivad aeniosevhesein érs havgingAndudasm 32,
ther e 0131 88 R b, ETARNRA BN b JUSPLY SRR AT, o the
mul ti-pi n connectanuléissierbhnector assanbly heleparasgunadf weidhas dguciard asith gei t ed
'n claim 33’higvl\1lrl1ye rcgrivgdtpb)ﬁtioe}} o% ?haesitlo&s\il\t%, wherein the part of the multi-pin connector
assembly associated with the highly curved portion of the housing includes at least a
spring loaded, small form factor, electrical contact assembly arranged to provide EMI

20  ground contact between the multi-pin connector assembly and a conductive shell of a
connector plug when the connector plug is inserted into and engages the multi-pin
connector assembly.

30. The personal media device as recited in claim 29, wherein the multi-pin
connector assembly further comprises:

25 an electrically insulating enclosure having a size and shape arranged to
mechanically engage the connector plug in the engaged state , wherein the enclosure
comprises:

a top portion having at least two leaf type contacts arranged to provide
electrical connections to corresponding portions of the connector shell in the engaged

30 state, and

a bottom portion having the spring loaded, small factor electrical contact

comprising at least two ground contacts formed of highly conductive material each



15ground contacts take the formof dinples having a base portion and a

rai sed portion that cones in contact with the conductive shell in the
engaged swoat2e12/038%3 The personal nedi a devi ce as recite@Cirnsediaions43y,
wherein the dinples are formed of for¥ded of any of stainless steel and
copper. 36. The personal nedia device as recited in claim35, wherein
the spring force .20, Fspr] i s about 1 rans. of force. . 37 he personal
o o devi cERGETVE P Ifade ar iR e Aoyt e et Foene i, BES ufRE
assenbl y i nekdeaddy aiplieeasprimOfoaleTbrihg & theanteagitdolehdindf@hiishaughetir i cal
connecti on. 38. X met hod of manufacturing an el ectronic device,

conpri si ng: 22BEpsEVP grengdgonaatsitagake dlceigcalicontagswith thei qpnngetensholbd porti on;
formng at hLgast 1qne, pen] B?edia“ d&ﬂ? RS 9Bk YeqCHY VEHL PR, L Rl Tth%hr§ ROy ng
suitably sized to actommdat e a hu efl-pl n connector; 'provi di ng he

mul ti-pif ceomectodns@adeyThl accomnpdited mdthimhen bpddihg formed om fediighly assedbl y
into the opening; and 30securing the nulti-pin connector to highly curved
portion of PRERAlAGRPUSHEerein the nulti-pin connector conprises: WO
2012/ 030563861/ UG LLBRRhekic*Revice as redfedth 8f! 33 8lvh¥rel R UhhkAGaSRAL OSUr €
havi ng a size and shape arranged to nechanically engage a conhettor plug in
an engaged sleamelti-pinfconmcenm agdeedtly imeahantaatin eogdgen tHeetoneemon pltgronfakmanr cui t s
in the electronjc device and an external . ci.rcui t he connector pl havi ng
an el ect 1 o8I icab FOURCTOD HSOUF™ BEBRbGITCHiIG of HioBiatomartr e iphan

encl osung CeRRFiaPEFcuit. a top portion having at |east two |eaf type
contacts arranged to provide electrical connections to correspondi ng ground
t abs on t he 3donnddt qreryhalgmedidyddvicet dseresitgrhgredlagmnat?e , whemen the top portion

engages more of the highly curved portion of the housing of the electronic device than

does the bottom portion of the multi-pin connector assembly.

34. The personal media device as recited in claim 33, wherein the at least two
15  ground contacts take the form of dimples having a base portion and a raised portion

that comes in contact with the conductive shell in the engaged state.

35. The personal media device as recited in claim 34, wherein the dimples are

formed of formed of any of stainless steel and copper.

36. The personal media device as recited in claim 35, wherein the spring force
20  Fspring is about 150 grams of force.

37. The personal media device as recited n claim 36, wherein the multi-pin

connector assembly includes at least 30 electrical contacts that form the electrical

connection.
38. A method of manufacturing an electronic device, comprising:
25 providing a housing having at least a highly curved portion;

forming at least one opening in the highly curved portion of the housing
suitably sized to accommodate a multi-pin connector;
providing the multi-pin connector assembly;
inserting the multi-pin connector assembly into the opening; and
30 securing the multi-pin connector to highly curved portion of the housing,

wherein the multi-pin connector comprises:



a bottom portion having at |east two ground contacts forned of highly 10
conductive material each nmechanically coupled to a spring assenbly, wherein
in the enyage/sbtame, the spring assenbly applies a spripag/useria@4$3pri ng to
the at |l east two ground contacts causisng the at |east two ground contacts
to make electrical contact wth the connector plug body. 39. The nethod as

recited in claim38 \/é/ner1 in t%(; toeo Eorti n .engatages re‘%of 15t heds§I i ne

hi ghly curved pofPi GRCEFa She HAUER i “oP e elect righi T adWhee ™t Han d8es the
bot t om por t ingRRh&ficdlReenBalt iz Pbihec@RNAEE O ASERIABEY stateh@ {Ie aBEIBALCAS
recited in claim39, wherein the at | east two ground contacts take the form

of di npl es KeawiesHom bptagen pafemabairant ia thaplseiorpe devieh andhan cgEmss cirpuibont act
with the conne r h ' [ . st : - d as
Feci ted i n araroptoSh i B3t hobitug RGRHE R 1pP Brothulb s, HELNEC,
st ai nl ess staeleintid choppat compsesThe nethod as recited in claim4l, wherein
the spring force Fspring. is about 150 gram; of force. 43. A _display

e

assenbly, conpri st ¢ POBNpRYIRE f Jerst byyerlcalapee; contacts aganged foafyroxidgek,
the displ ay fLafk cdni€ctnS R &Y e?s@@r?di é?r%luﬂﬁi'tﬂ)g oft thd w@utw Rk b@lﬁ@% ¥
I 1 y o? nt E I spl ay

conponents arranged 1 n a plura erconnected | ayer t he
stack provi dhgagedntateayagd ng servi ce; a flat support chassis, the

flat support chassjs arranged . to. provide support for 30the display stack,
wher e n e di SpRa)SUTRAPNGT BBSE] Gl o BB Gopigt dOrTh oL QUERY: ayer
and thefl aloSdRACE nabdad ehch meMEn Al LORNPRPETp 2 kdih BB 4hdedBin d- The

di splay assenbly as recited in claim43, wherein the display assenbly
protective cogagedistaarthd spratgt setreblytapphessuppaorg for¢eahspring to the at least two

ground contacts causing the at least two ground contacts to make electrical contact
with the connector plug body.
39. The method as recited in claim 38, wherein the top portion engages more of
15  the spline highly curved portion of the housing of the electronic device than does the
bottom portion of the multi-pin connector assembly.
40. The method as recited in claim 39, wherein the at least two ground contacts
take the form of dimples having a base portion and a raised portion that comes in
contact with the connector plug housing in the engaged state.
20 41. The method as recited in claim 40, wherein the dimples are formed of formed
of any of stainless steel and copper.
42. The method as recited in claim 41, wherein the spring force Fspring is about
150 grams of force.
43. A display assembly, comprising:
25 a protective cover layer;

a display stack, the display stack, the display stack including a plurality of
display components arranged in a plurality of interconnected layers, the display stack
providing an imaging service;

a flat support chassis, the flat support chassis arranged to provide support for

30  the display stack, wherein the display stack is positioned between the protective cover

layer and the flat support chassis.



45. The display assenbly as recited in claim44, wherein the flat support
chassis conprises at |east one chanfered edge, the chanfered edge having a
si ze and wbape/idnsedaccor dance with the support frane. 26T/Ush@1disipl ay
assenbly as recited in claim45, wher®in the support frane is attached to a
housing of a small formfactor portable el ectronic device. 47. The

di spl ay ass ly-as recited in claim46, erejn the .flat support chassis
s Bt ached o 1 AEE <Ly Foprhe ST RERCG Ui ely Bt SBRERY R0
essenti al | yph&g@tatge,d_varqwe@m apphded al@pg&t ﬁ'ﬁm%__he housi ng. 48. _ The di spl ay
assenbly as recited in claim43, wherein the display assenbly is the flat

support chad8is Ihealisphhasdemnblysgagipdrin daimnet wHeran tha Hat sspppréchaspisame
configured t - S Lf f f rt ¢ i b

orovi de. heat TP pEIRE e dn TR ORES, B chilfide e tRRRe 5 T fapedh

t her eof . 51548 ofdsice wathuhabuppopginie. system for a personal nedi a device
conprising: a housing formed with a cavity for receiving at |east a display
assenbl y inéPudi Agealitniat 2sampbr & ErH<i18 ClaimethotisRg PACTERIThE8IC0fSed
sides Such Liigheh B ROMHSG d SndilYoRABeHblet QMBI Rldmet er and thi cker
near its center; a first structure including a rimfor supporting
a protectivd7covdiheldaptay,astdnebl 2 @preotted in al@ncéy evhelay ére fto nfpmutr ddsdioisf i t
over the cavit nd cover the display assenbly; a second structure
"ncl uding a §A96040 gho xinattolrne SRk el di° e Parsmbdy Thauertly BHECYr oove
configungd Rl S5k ol aPMUE BbuPREti on of the flat support chassis; and 25a
third structure disposed beneath the display assenbly, the third structure

at | east thdéBmal [The cloyptdyestserablyne réditet is wppord3, oHassn thet dispaypeisdmbtynisr mal
di ssi pati on of .heat nerated fro e displ ay. assenbl y. 50.The ructural
Support systBnia CipRagne T ab Gkl 05 ol sfBS i 4RS sPRE-C BB
structure akenfigifredidla)Yinéead¥es stifinsst b€ tHOBsi BEbpofO8Hasdiheb B prdledd hadt
support system of claim49, wherein the first structure and the second

structure adissiogtionter de dslpameembhrarglcembinationsitheipetni n t he cavity around
Its out §5 p%fbl ML Cliructural support system for a personal media device comprising:
a housing formed with a cavity for receiving at least a display assembly including a
flat support chassis, the housing including sloped sides such that the housing is
thinner near its outer perimeter and thicker near its center;

a first structure including a rim for supporting a protective cover layer, the

20  protective cover layer configured to fit over the cavity and cover the display
assembly;

a second structure including a groove proximate to the outer perimeter of
housing, the groove configured to receive an outer portion of the flat support chassis;
and

25 a third structure disposed beneath the display assembly, the third structure at
least thermally coupled to the flat support chassis to provide thermal dissipation of
heat generated from the display assembly.

50. The structural support system of claim 49, wherein the first structure and the
second structure are integrally formed into the housing.

30 51. The structural support system of claim 49, wherein the first structure and the
second structure are formed on a frame configured to fit within the cavity around its

outer perimeter.



WO 2012/ 030563PCT/ US2011/ 048471 37 52. The structural support system of
claim49, wherein the outer portion of the flat support chassis are

chanf er edwbaoebd3ow3t he fl at support chassis to be ali gnedTwistériamsd7fit

wi thin the groove of the second structlure. 53. The structural support
system of claim49, wherein the display assenbly is 5bonded to the display
cover glass.., 54..The structural support .systemof claim49,. wherein the
third structdre meeatudnel SnpoRv iU iaiid: Sindin B 2l aerst S e Tan ty
froma firskusdodectatsié e omidragid Alodv BRARN dusodchatsid Revigabdgithhiagei n
the flat support chassis is bonded to sheet to increase a stiffness of the
di spl ay asséitiifhin thg g5®vAa of Slesseerild stmdiuze-devi ce conpri si ng; a housi ng
formed with cavh ty. i.spl .as onf.i t it. within
t he cavity,S?he ﬁﬁéSFE@ﬂgé§%H%F§§%%%%#F3¥%§¥ﬁ%“%@%?@d@%&@%%lv%¥g gfe¥; 15a
di spl ay St abkndddhe tith dipplay csteaglass.t he di splay stack including a plurality
of display conponents arranged in a plurality of interconnected |ayers, the
di spl ay stack pr JBFditiHEtuE SURRYT mystearQfi daim 49, wheigin fhe thirdnyipicture ihdsi s,
the flat su ; ' OV oo f [ SR st ack,
whor el bt ho o Ll R A R R T R R s sk g MR M SRR o3,

| ayer and t kecohlatides ufyger howiraes wherewh greeflat tuppoprobbesct isvieonded éo shegtemno

configured to fit over a f the cavity such that the display stack, a
mai n | ogic 6%%Fﬁ?aé“&%ﬁﬁpiagﬁgﬂ%?%%¥?8]y'are encl osed within a space forned
by the ppotestiven Q&1 hRYRdedRE cbipriGay] ty of the housing. 56. The
personal nedia device of claimb55, furthér conprising: 25a first structure

i ncludi ng a ri m fadwusiogfpomedngtht heavgyoamsct i ve cover |ayer. 57. The

personal nedi a devj.ce of clajm}5 erein the first. structure is forned in
Phe: housi ng. pr ox ey sosFpBlordRie okl i ' bo Pl Sehfly
devi ce of ckaﬁgﬁﬁﬁg;further conpri si ng:

a protective cover layer;

15 a display stack, the display stack, the display stack including a plurality of
display components arranged in a plurality of interconnected layers, the display stack
providing an imaging service;

a flat support chassis, the flat support chassis arranged to provide support for
the display stack, wherein the display stack is positioned between the protective cover

20  layer and the flat support chassis wherein the protective cover layer configured to fit
over a top of the cavity such that the display stack, a main logic board, a memory and
a battery are enclosed within a space formed by the protective cover layer and the

cavity of the housing.

56. The personal media device of claim 55, further comprising:
25 a first structure including a rim for supporting the protective cover layer.
57. The personal media device of claim 56, wherein the first structure is formed in

the housing proximate to its outer perimeter.
38. The personal media device of claim 55, further comprising:
a frame including 1) a rim for supporting an outer edge of the protective cover
30 layer, the protective cover layer configured to fit over the cavity and cover the display
assembly and 2) a groove for receiving an outer portion of the flat support chassis

wherein frame is configured to fit around an outer perimeter of the housing.



a frame including 1) a rimfor supporting an outer edge of the protective
cover 30 layer, the protective cover |ayer configured to fit over the

cavi ty amdocowansoisde di splay assenbly and 2) a groove f @®@CTSe@E1wisIgr an
outer portion of the flat support chasis wherein frame is configured to
fit around an outer perineter of the housing. WO

2012/ 030563RCT/ US2011/ 048471 .38, 59. The sonal di a devi ce cl ai m 58,
where the onter fOPUTGRIG: TERR d9Be Llat cbonaas BF PRl elineug Trne
per sonal nmedigdedHases Richehairén. 55, further conprising a franme di sposed
beneath the display assenbly and coupled to the housing, the frame coupled
to the flat 68supddetreeshaglsmedigreyies of chentYoafthes ceanpfibigandirme dispesedase a

stiffness o [ I | SSi . heat e t
S oot oy s e SRy SEARTSL, Al £hERL,U0R ORRELALRG B
conpri si fig: steyati ¢tgisds elihsRimyheassreTyl qontipaled db mgkrénst aatiffaeppdrthe diphsi S,

a protective cover |ayer and a display stack for providing i magi ng services
10di sposed BEeHbENR S*P%ﬁh@ﬁﬁﬁ%¥@ﬂéﬁé§§V§ﬂ%ﬁﬁw¥ﬁébbTotective cover |ayer

t he di spl ay qasse X . l i NQ: kng. a cavity for

recei vi ng tﬁg'digg a§mgéﬁgﬁ%ﬁ§ggh@ﬁmgﬁgﬁﬂ?ﬁggﬁ?gghgghg ack fits within the
cavity; and att adtinmmgg b ldeptiysicablassbnidg/a fla supporhossing. 1562. The net hod
of claim#6l, further coqgrisigg: forn%@g g?struc.ure including a rim
for supporting af BAENCaYET ST fad g isalayisvek 80 PN A ARER SFR e
structung i 9ipesRl Rewt hRa1RAUsHIIEcRRMs ahd A pRECEDE cOWlrahyRd8E dRblalhe

protective cover layer to the rim
assembly;

forming a housing including a cavity for receiving the display assembly such
that the display stack fits within the cavity; and
attaching the display assembly to the housing.
15 62 The method of claim 61, further comprising:
forming a structure including a rim for supporting an outer edge of the
protective cover layer wherein the structure is coupled to the housing and attaching
the outer edge of the protective cover layer to the rim.
63. The method of claim 62, further comprising:
20 forming a frame including the structure and attaching the frame to the housing.
64. The method of claim 62, further comprising:
forming a structure including a groove for receiving an outer edge of the flat
support chassis.
65. The method of claim 63, further comprising:
25 chamfering the outer edge of the flat support chassis to help align and fit the
outer edge within the groove.
66. A non-transitory computer readable medium for storing computer code
executed by a processor in a computer aided manufacturing process comprising:
computer code for forming a display assembly including a flat support chassis,
30 a protective cover layer and a display stack for providing imaging services
disposed between the flat support chassis and the protective cover layer the display

assembly;



63. The nethod of claim62, further conprising: 20form ng a frane including
the structure and attaching the frane to the housing. 64. The nethod of

cl ai m 62, wbantmsosesonpri si ng: form ng a struct urePCcmalSaaiiogs4al gr oove

for receiving an outer edge of the fl¥t support chassis. 65. The net hod of

claim 63, further conprising: 25chanfering the outer edge of the flat

t chassis to help ali d.fit the outer edge within th _
66. A non-t ransi E6FYUELARNE &F FURIb R HSHEUREPERESE 6P otrstidie BEde

execut ed by dapRiyQeesRay sidh BatGROBPIRY st g wRmHRCIaW it Nedpr ocess
conprising: conputer code for formng a display assenbly including a flat

support chassis, computgr pedstfecattaghingdledisplay eyseambly t@ the Bpiseng. st ack f or
provi di ng inggin i C i S 1L he flat support chassis and
Phe protact e caveraheb FHaRas Emas b AEEhaby. | Vo

2012/ 030563PCT/ USampiteDfBthide B8Qructure inch@lipuh gfoove e rtedivihgamon@r addeaifsi ng
including a cavity for receiving the display assenbly such that the display
stack fits W ArtnsupRert chassisypndgompetsinsate forcdgmiergie teontanicdae ehehedilapl ay
assenbly 0 b He S8 nefa TG IRI R RL &beWRHiPme ke compri'si ng:
5computer formng a structure including a gfgoove or recel ving an outer
edge of the flat support chassis and conputer code for chanfering the outer
edge of the flat support chassis to help align and fit the outer edge

wi thin the groove.



