1 HANDHELD COWVPUTI NG DEVI CE HAVI NG DROP- RESI STANT LCD DI SPLAY FI ELD OF
THE | NVENTI ON [ 0001] The invention described herein relates to a handhel d
conmputing device. In 5 particular, the invention described herein rel ates
to a configuration for a handheld conputing device having a LCD displ ay
that is resistant to shock | oadi ng danageldue to inpact. BACKGROUND OF THE
| NVENTI ON 10 [0002] The conventi onal handhel d conputing device, such as a
PDA, or a wireless telephone, includes a keyboard/ keypad, a display
assenbl y andHANDHEER GOMRFHOKG DEVIGEHAN®NG DROPLRESIST ANTHIOD BISPIATN
housi ng. The display assenbly is typically provided as a reflective,
transm ssive or transreflective LCD display panel. [0003] To limt power

| osses and FiFL PBURETHE INVENTERVON | mage quality, the LCD display 15

el ectronics nust be disposed in close proximty to the LCD display panel.
Accor di ngl y{000i hEhe dnyantiop| depcrbadc hersim eedatas do pr dandledd aonmpuping rde@iteci Mg Ui t

board that |s,. 1.t hin l.Lasiic or netfal support franme, together
with tRe Lciff’}‘dgg%? 356 \;I)ﬂé% t{on@?j“g‘&@ﬁ jerefth gelaigs (to) a, configuratign; fos Bdandireld | CD
di spl ay pan@mptiegleeis hhiingo ODdiply Mat fsRdRantRShbA 102l [h%mif,% ed

to the notherboard w th per manent aéﬁae}éi Ve Oor ScCrews. 52!80[385% 8%@%%5

di spl ay par8Pafls prone to damage resulting from shock | oading due to

i npact. Since the LCD display panel is fixed within the support frame, and

t he support frame is secured to the notherboard, the LCD display panel can

sust ai N sh@ACKGR@UNDIOFAgE: iNVENTTI0Oandhel d conputing device is struck or
droppﬁp. [(lﬂ@@éurt her, .in_view of the nmethod by which the LCD display
panel “and t ¢ evantionel hapdield competing rdevicss sneh @d a Bf¥L.her o wirdiesal | y
the entirege ay; I Sthi/id S I.f. .t.he LCD displa ne
becones darraglgg%n %snﬁgﬁir%g?ﬁeryw r epa??@sd?cao(gf?ﬂgf %S%efr?éelﬁ anbx%é%%?rgé{‘éh%%ﬁﬁ?d
[0006] Theledtoteyn) irentiried withiaeal commom hanirigguTht i displp as@nibdn d efically
conmput i ng ,(Ij)evi. N :

Fovided as a reflective, transmissive or transreflective LCD display panel.

[0003] To limit power losses and the effects of noise on image quality, the LCD display

15 electronics must be disposed in close proximity to the LCD display panel. Accordingly, |
the LCD display electronics are provided on a printed circuit board that is housed within
a plastic or metal support frame, together with the LCD display panel. Typically, the
display electronics and the LCD display panel are press-fitted within the frame, and the
frame is secured to the motherboard with permanent adhesive or screws.

20 [0004] The LCD display panel is prone to damage resulting from shock loading due to -
impact. Since the LCD display panel is fixed within the support frame, and the support
frame is secured to the motherboard, the LCD display panel can sustain shock impact
damage if the handheld computing device is struck or dropped. .
[0005] Further, in view of the method by which the LCD display panel and the LCD

25 display electronics are assembled together, typically the entire display assembly must be
discarded if the LCD display panel becomes damaged. As a result, repairs cost are often
excessively high.

[0006] Therefore, there is a need for 2 configuration for a handheld computing device

that reduces the sensitivity of the LCD display panel to jarring impact damage. Further,



that reduces the sensitivity of the LCD display panel to jarring inpact
damage. Further, 2 there is a need for a configuration for a handhel d
conputing device that reduces the repair costs .of the display assenbly.
SUMVARY OF THE | NVENTI ON 5 [ 0007] According to one aspect of the invention
described herein, there is provided a display for a handheld computing
device that includes a display panel; a display circuit board carrying

di splay electronics for the display panel; a cover assenbly securing the
di spl ay panehereaisteeai fpl ayonfigeatidn fvad Qandiedd dompefing 86Fick WAL reddRe RS

to the display. circuj oafd for securing the display to the conputing
device. 10 [X Efosﬁ&:%%;lﬂaﬁg{ay&smlher aspect of the invention described

herein, there is provided a handheld conputing device that includes a
system not her board; and a display resiliently secured to the system
not her boar d SERIMARY QF THEGNVENTIANi spl ay panel ; a display circuit board

carryi diﬁ@%@ﬁ' | ecf.ronics for thg gispla, panel ; a cover assenbly
securing t il SHICRUF I A [ODE 3sRagE offjths, [uxention dgsaribed empin,athareaisr proivided rat
| ayer adher @éplsy fop@ WhngRb1akombatifd HEHES P 28, rpoard. [0009]
In one inpl errgné?yati on, the di g%l a_yg aftio F%c%%%‘ge@gd %1?1@'%%%%?, a%?ﬁﬁ’?aé’ %‘fcﬁﬁt
gui de franbodidapoying dispiag stectrneich dakihieglisplan gatdipa dbsd! RYerliflyHecurlt} the
di splay cirguit. . board. i rigid flexible or semi-rigid circuit board.
The i ght ggiééfe&yfpr"%ﬁg“’u The) iy sireyip boprd, and %FP&ﬁleet 13yer adhered taiithes dishlay
display to tirmitoaehfirdeaoiipithé BBpHG S AR coldifiting Sblicent | ayer 20 conpri ses
a foagllayer. The foam | ayer has a permanent adhesive surface adhered to
the dPspl alf09Bk Agrardimgde gnotrasmesterfibie inventiom deicribed bierbing theaclxasredide@at he
not her boar diy,nqbLiaf S . vab adhesi ve surface includes a_.
repositionabl & -agheéﬁ]\?lg}{%idé‘ggg @%ggl%cﬁds? Pt el 11118@3%{?06'?@ agd adigplavrasilisnfin
adhesi ve susctaed tbahalsysremf mbthedsiand  TherakdlayOéorhhtises & RHBY JahQM
mot her boar d.._ 25 BRI EF_DESCRI PTI ON OF THE ﬁA\y\VONCg% 48 9 - Apiay
circuit board carrying display electronics for the display panel; a cover assembly securing
the display panel to the display circuit board; and a resilient layer adhered to the display
15 circuit board and the motherboard.
[0009] In one implementation, the display also includes a backlight, and a light guide
frame disposed between the backlight and the display panel. The display circuit board is
a rigid, flexible or semi-rigid circuit board. The light guide frame includes at least one
snap clip thaf retains the display to the handheld computing device. The resilient layer
20 comprises a foam layer. The foam layer has a permanent adhesive surface adhered to the
display circuit board, and a removable adhesive surface adhered to the motherﬁoard.
Preferably, the removable adhesive surface includes a repositionable adhesive disposed at
selected locations on the removable adhesive surface to allow for easier removal of the
display from the motherboard.
25
BRIEF DESCRIPTION OF THE DRAWINGS
{0010} The invention will now be described, by way of example only, with reference to

the accompanying drawings, in which:



[0010] The invention will now be described, by way of exanple only, with
reference to the acconpanying drawings, in which: 3 Fig. 1is a front
pl an vi ew of a handhel d conputing device, according the invention
described herein; Fig. 2 is a schematic view depicting functional details
of the handhel d conputing device; 5 Fig. 33 is a front plan view of the
not her board of the handhel d conputing device; Fig. 4 is a rear perspective
view of the LCD display of the handheld conputing device. 10 Fig. 5 is a
per spect i ve Fig. dvis effroaniplangyadiv pEmbandigkt confputing deGEe, dicsqiding thEigenfion S a
per spective vieﬁlgp the LCD display, fitted with the resilient |ayer, Fig.
7 is,an-exppgﬁg © Qﬁpkhomﬁng the LCD display relative to the notherboard,;
and 15 Fig. 8 is a perspective view of the LCD display secured to the

mot her board. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT [ 0011)

Ref erri ng nBig. 2ds Frghenmtic wirsy deiigtingnfonetionahdetelites fthe harpihicldhgngimiting @evice;
denot e 20 generally as 100, provided according to one aspect of the

i nvention. The handheld conputing device 100 includes a display 122, a
function kePiglafs /RGneplsy SicRBf ROIOSH IR 0102 haﬁmmmmn%@ ed within
a common housing. The display 122 is a self-contained peri pheral’ device
that is connected to the system not herboard. [0012] The function key 146

functions , - iLLC 0 andhel 5 conputing. device
100, and rraaf?gg‘f %%%n@%%%{“éezwg%b‘;a}é&? T‘SH]‘EEQW ?g'ﬁegﬁ%‘ﬁm“iﬁ?rgyutme“cﬁoo 13]
In addition to the display 122 and the function key 146, the handheld

conputj ng #geé£ce 100 includes user data input neans for inputting data to
t he a pro&es’SiaRFrsprelyrvieRof thegrpilieplayaodthoL¢Ralisplay; data i nput neans
i ncl udes a keyboard 132, a thunbwheel 148 and an escape key 160. 4

Fig. 6 is a perspective view of the LCD display, fitted with the resilient layer;

Fig. 7 is an exploded view showing the LCD display relative to the motherboard; and

15

Fig. 8 1s a perspective view of the LCD display secured to the motherboard.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

(0011} Referring now to Fig .1, there-is shown a handheld computing device, denoted
20 generally as 100, provided according to one aspect of the invention. The handheld

computing device 100 includes a display 122, a function key 146 and a system
motherboard 102 (not shown) disposed within a common housing. The display 122 is a
self-contained peﬁpheral device that is connected to the system motherboard.

[0012] The function key 146 functions as a power on/off switch for the handheld

25 computing device 100, and may also function as a backlight key for the display 122.

[0013] In addition to the display 122 and the function key 146, the handheld computing
~device 100 includes user data input means for inputting data to the data processing
means. As shown, preferably the user data input means includes a keyboard 132, a

thumbwheel 148 and an escape key 160.



[0014] Typically, the handheld conputing device 100 is a two-way w reless
communi cati on device having at | east voice and data comruni cation
capabilities. " Further, preferably the handhel d conputing device 100 has
the capability to communicate wth other conputer systens over the

I nternet. Depending on the exact functiondlity 5 provided, the wreless
handhel d conputi ng device 100 nay be referred to as a data nessaging
device, a two-way pager, a wireless e-nail device, a cellular tel ephone
with data M84dhdimgalbapdis | handasld aowipnghgesdetiod et 0@t isappl ivaneay @firefesdlat a
conmmuni cation device, as, ex qples.e%OOIS_ Fi g. é¥depicts functional
details of FTHRMABGHIAD dedisrphaving ailord evoiep angdpa commupicatiom smpahdlities.
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recei ver 11withrthen conpusari Systemsldver thes Inteinkbt. aDepsmding anethe GxaPOAMLBL Gnasitse h

as one_or nor preferably enpedded or.internal, antenna elenments 116. and
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in the field of conmunications, the particular design of the conmunication
subsyst em I|dafa yessaging densbilities: aupomlessh Entemptmappliaiceoor e tiwar dommunivbticth

t he device 'e§i;ci6nétsen e ]etso operate. For example, the handhel d conputing
device 100 may i efH8E™a comuni cati on subsystem 111 designed to operate
wi thin t he [0048)iFigT MbpToRi fuficteRTMUBhLAALT B WIS cohlifting R TAC oMW,
conmmuni cati on 2o§s stem GPRS network, UMIS net vvocrok, E'%E net \AlloMrOk orE%DI\/A

net wdik. [ derLdyndisl ratings deviee) ul 00e i renabled | for atvepwagr yordeyeivdiiony theon
the type o a1k in the Mbitex a Dat aTAC net wor ks,
the handnel EsbBi, 10251 FREorfRRR: Somallric Bl U tere it dpsiRcitie iogh 2

uni que i demdcefviec 4t 2 ind ral iaasmes A¢4ahe drell Vst sedgRd b bfts GRPP WL I0A8 or

device . In UMIS and. GPRS networks, and in sone 25 net wor ks, however,
e vor k. acBIES HReRBLE Embedr Ko e meRs Ud6rand! L 18 tcanasmiiaon

conput i ng pew)cRI31 AR 2ArGRRSHRaN oppy i IRCE
a subscri bg?yi)denfi tya'r?gdul e (Sl Is\jtljmit‘{::glru'g1 ;?B;é‘g{ e} g%hg%rg%gﬁ%éle{)qélg %SAS
net wbfk, awdll ke apparent to those skilled in the field of communications, the particular design of
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the communication subsystem 111 will be dependent upon the communication network in
which the device is intended to operate. For example, the handheld computing device
100 may include a communication subsystem 111 designed to operate within the
| quitexTM mobile communication system, the DataTAC™ mobile: communication

20 syétcm, GPRS network, UMTS network, EDGE network or CDMA network.
[0016] Network access requirements will also vary depending upon the type of network
119. For example, in the Mobitex and DataTAC networks, the handheld computing
device 100 is registered on the network using a unique identification number associated
with.each handheld computing device . In UMTS and GPRS networks, and in some
25 CDMA networks, however, network access is associated with a subscriber or user of the
handheld computing device 100. A GPRS handheld computing device therefore requires
a subscriber identity module (SIM) card in order to operate on a GPRS network, and a
RUIM in order to operate on some CDMA networks. Without a valid SIM/RUIM card, a
GPRS/UMTS/CDMA handheld computing device may not be fully functional. Local or



RUMin order to operate on sone COVA networks. Wthout a valid SIMRU M
card, a GPRS/ UMIS/ CDVA handhel d conputing device may not be fully
functional. Local or 5 non-network communicati-on functions, as well as
legally required functions (if any) such as "911" enmergency calling, may
be avail abl e, but the handhel d conputing slevice 100 w Il be unable to
carry out any other functions involving comunications over the network.
The SSIMRU Minterface 144 is normally simlar to a card-slot into which a
5 SI M RU M narueteark deminosieatiedfuaniions) scweld a$ ldgallpranike firRtions REMS) Augr d.

The SIMRU Iyl .card can haye apprqgxi mately 64K of nenpry and_ hol d many key
confi gur at i%n}bﬁl,ﬁ"ﬁﬁ%?n(‘}yw& mﬁn%@?’ 3vgHabilg,3bug the, hardhelib pempyting deyice ﬁ%lﬂj

subscri ber wiirbat@dbleNfP B igdh -ant 0Ril L4 W e .k registration
or activati‘gn met hods? hav%@%ggg ag%rééﬂ%rt ?ﬁ?ﬁgﬁ%ﬁﬁﬁg&ﬁgr?gﬁ'é]}!@{'%%l%gtolvﬁrg?he
devi ce 100 negyorkenbheaBEIM/RIGAN \intedfocaind satdrmallg isgndrstoqy edrd-sidtanteiMih ke
119. Signal | ved by aptenna 116 through communi cation network 119 are
i nput to rési%(f/g@ﬁdﬁfd gﬁﬂ Bﬁ I?ﬁ??e%é‘l"flo??ﬁt dike 2o fisieite eF HICMELA paed.i e as
signal  anM/RCTAY QArd fdBOUSRE VapIRWIMSERY RURi UF rdebddreT LN |

sel ection and_the like, and in Fﬁe exanpl §4§jygjt%err¥1{eg{?g§n% }E?&g;%ggney éﬁ%’l og
to di gital comfigyratiazh\lélsiand othgrOnfeamatiosi B3 ichofs ddentifiehtiar Sidgnedscabdrons
nore conpl ?gatggm}ﬁ% tion functions such as denodul ation and decoding to
be performed 1'n e *120. In a simlar manner, signals to be

transmi tt e@ET WhaCRIaRE! nethok thoddraiBa Wr AkiiPficANd | ! e,
by DSP = 120 and | npu?qt o transm ttgtia.?r 114 for 1di gi ta?tﬁ?%sogé%%%ﬁggﬁ@géggl’on,
frequdncy ths haugheld copymtingidevise 10§, mayrpridi andateceive anohmurdcsion sigmals GWer

t he conmmuni ' : [ nten 8. DSP 120.nat only
processes g%q{m%vg&ggﬁ P\C')Mr)\glglll %lgé%&gle%&s a%feélga qEP?S@ﬁ"H&% CPYMULAEPTY BptwR 119
transnitt earedomitrtolreceer 1d2awhich, miyhper@iinSucARBhIngsh feeiveP NHeAbEA s Dfhal

signals in receiver 112 and transmtter 114 may be adaptively controffled
t hr ough au"l“BH]éé‘?aﬁmﬁ TFPAUCHRY AOVN SPRysFsion fltering) chaaral sdettio the like, (200 18]

The handhefhd eg IPItsyREn O ntn F90 P Eﬁeﬁ@é f’obéllgxtﬁlm? ESnRrdbs" Siversion 138

15 of a received signal allows more complex communication functions such as

‘demodulation and decoding to be performed in the DSP 120. In a similar manner, signals
to be transmitted are processed, including modulation and encoding for example, by DSP
120 and input to transmitter 114 for digital to analog .conversion, frequency up
conversion, filtering, amplification and transmission over the communication network
20 119 via antenna 118. DSP 120 not only processes communication signals, but also
provides for receiver and transmitter control, For example, the gains applied to
communication signals in receiver 112 and transnﬁtter 114 may be adaptively controlied
through automatic gain control algorithms implemented in DSP 120.
[0018] The handheld computing device 100 preferably includes a microprocessor 138
25 which controls the overall operation of the device. Communication functions, including
at least data and voice communications, are performed through communication
subsystem 111, Microprocessor 138 also interacts with further device subsystems such
as the display 122, flash memory 124, random access memory (RAM) 126, auxiliary
input/output (/O) subsystems 128, serial port 130, keyboard 132, speaker 134,



25 which controls the overall operation of the device. Communication
functions, including at |east data and voice comruni cations, are perforned

t hrough conmuni cati on subsystemIll. M croprocessor 138 also interacts
with further device subsystens such as the display 122, flash nenory 124,
random access nenory (RAM 126, auxiliary6 input/output (110) subsystens
128, serial port 130, keyboard 132, speaker 134, 6 m crophone 136, a
short-range conmuni cati ons subsystem 140 and any ot her device subsystens

general |y deddropinedl¥s al siort-fA004d Spnifypiicatiohy subdystesn 140 nind adriyOsthst BSYiss €M
port 130,

111, flash nory 124 126, 1/0 ubsystens 128, seri al

keyboard 132%® sééé‘gig?ﬂeia@gf!\éemggﬁtg I"‘}Bl]f%il%, 5 microprocessor 138, and the
subsyst ems [B099] ThRcALS Y QtHe b ibsTRiAgn PO tﬂ}ﬁ}P'

122 is pr ov[Pge agﬁa s)gl f-contai ﬁed uni tot atqll?’sﬁp yé?%gplagﬂﬁoun eicﬁ%?m ‘
el ectri cal |Spbexstamectld, sevial rporholI9er bayhoatd1032, Epeskens p3tt midrophshe 136,

i t§ ' ' i h i1 bel ow [0020] S f th
subsy<t s HekoRSees eSS SRLublean 1405 122 brsppiidad o tha trorARbeare 16D,
wher eas ot hed thelBBpRIVEITE BRHYoREAYAJE sclF.8shidRRY "unﬁrthé}gi's qyfl\é%i&gliaﬁégﬁ%ée NS be

Sonme subsystens, such as keyboard 132 and display 1
used for ~ ¥CHIEHMRMENEHE], da-the |metherbbandct02n This aspechef ¢t mviemiora wilk e

nessage fory; 1 55 comuni cati on network, and devi ce-resident
funct igons %%E&gg% caggﬁ?tgl\tlgélogf task list. 15 [0021] The operating
syst em sof {@k20p Seaed of ytheheubtysteapr SHo®5:S Gh #1338 2 spdgfo%fnerca '&iiQﬁ-‘?Qai g a
persi,stent .stare such as flash nenory 124, which 'may instea e a rea(?-only
memor@ ( ROWNCHPIS | Whergas ihst sybsysicawemay (mrovide Hesident Tionsm-divitd Gehctions.he
art wll ' h t ti i fic device

appl i cati Oﬁg@&%ﬁbsglgﬁn{ss,t célr%o e%%?/ 132%@(@& g&a}ﬁfygf € ARG be used fori | e
merory  suchothsormviniieBionRektids iuticimmsihCat drdeting? téit sk sze"BY tahsRisSEn

stored in clst'roé'}/la]é%?rimunication network, and device-resident functions such as a calculator or task
list.

15 [0021] The operating system software used by the microprocessor 138 is preferably
stored in a persistent store such as flash memory 124, which may instead be a read-only
memory (ROM) or similar storage element (not shown). Those skilled in the art will
appreciate that the operating system, specific device applications; or parts thereof, may be
temporarily loaded into a volatile memory such as RAM 126. Received communication

20 signals may also be stored in RAM 126.

[0022] As shown, the flash memory 124 can be segregated into different areas for both
computer programs 158 and program data storage 150, 152, 154 and 156. These different
storage areas indicate that each program can allocate a portion of flash memory 124 for
their own data storage requirements. In addition to its operatimg system functions,
25 preferably the microprocessor 138 enables execution of software applications on the
handheld computing device. A predetermined set of applications that control basic
operations, will normally be installed on the handheld computing device 100 during
manufacturing. One set of basic software applications might perform data and/or voice

communication functions, for example.



[0022] As shown, the flash nenory 124 can be segregated into different
areas for both conputer prograns 158 and program data storage 150, 152,
154 and 156. These different storage areas indicate that each program can
allocate a portion of flash nenory 124 for their own data storage
requirenents. In addition to its operating system functions, 25 preferably
the m croprocessor 138 enabl es execution of software applications on the
handhel d conputing device. A predeterm ned set of applications that control
basi ¢ oper H023h4\ pigfarredrsfivare gpplisations eyl keda parsbing infoncbedn nemagett (PIY)

devi ce 100 ' furd-ng. One.set of basic software applications

m ght perf o?éﬁﬂ(?g‘? i anﬂ'}%?&vﬁdé@gmco&%ﬁ 8‘5‘?%‘*&%&3&% REIS Telaipg do heopser of -
---- ---- -the-handhdldOdBputtePdRAR SUEH! a8 Huk Wer BmABPld, €3hiiPRalBRUal& eftsP 5RO Nl
i nformati on manager. (PIM application having the ability to organize and

manage dat aNAteRPPPEiments@ndoiash, dems o Natarallyhenchamioed thepmrp stirag waald be
such ag, but |1 -mall . .cal epdar..events, vaice mails,
appoi nt ment s‘{aﬁgénlgl O#gﬁsiﬁﬁd}elgn%i.C%R@?hb%fiFV?c g’n@% at%tp@gﬁ@ﬁkw daty HemsnSueh be
5 avai | abl ePIdhappiizationdioaldiprefgbily hoe: the\ibilRy t@sdndGinlirb@ide $1L% M
data itens. Sych PIM aPﬁg}.i cati on_woul d_pre?’érabl y have the aﬁ?t??l?yagéﬂsend
and recei veViEAess aatwnrk 114 o It parefgrmed | cathodimentothe RIM) datanitemp nef smandebsly
enbodi ment juie -téal.ly#,g(g{r' Gni-iE9Rd apl.essl y- Jintegrated, synchronized and
updated, via the W reless net V\oﬁ)ﬁﬁ% mv?n?% rgfeﬁssggwé}rfg&ﬂ ég‘ébﬁ}éﬁ H¥T Fat a
i tems st or edrespondingciattibunstoted ar hastiardwith £host vsipier $RtdnP024] Furt her
appl i.catio i so_be | oaded onto the handhel d conputing device 100
t hr oulg%ﬁ t hia‘#e% &Hﬁbefﬂ’é’?‘c%‘}?“élMﬁ s Ye loaded gnieyihe bandhekl computing dswice 1080,
short-r angmoﬁmm' AWbHO Mo, SHD K Q heliaP HLEaBle BU A
142, and installed by a wuser in th%y]R%(?/l fg%’Sge?}lg)?ée’f%Pg #?/}tglt}'#oﬁﬁ?}%T |l e
store (not ceRBwRications sbsytierh dd0loy aplyetheri snitalle gulssiem LB8 .andUsftalled by a
flexibility.l i Lbon installation increases the 15 functionality of
the devi ce_x%éﬁ?in %:yi L‘p‘ir @@?ggr Bﬁﬁ?f%@gd‘ R Ylgile stare RatisBengn) for execution by the
communi cat initreprekeised 1381Ct ISR, MR&HIAYN in FAppIRAXAGR! iGN © 1 EQIIMNI £at i on
15 .ﬂ'mctionality of the device and may provide enhanced on-device functions,
communication—related functions, or both. For example, secure communication
applications may enable electronic commerce functions and other such financial
transactions to be performed using the handheld computing device 100. '
[0025] In a data communication mode, a received signal such as a text message or web
20 page download will be processed by the communication subsystem 111 and input to the
| microprocessor 138, which preferably further processes the received signal for output to
the display 122, or altematively to an auxiliary I/O device 128. A user of the handheld
computing device 100 may also compose data items such as email messages for example,
using the keyboard 132, which is preferably a complete alphanumeric keyboard or
25 telephone-type keypad, in conjunction with the display 122 and possibly an auxiliary 'O
device 128. Such composed items may then be transmitted over a communication
network through the communication subsystem 111.
[0026] For voice communications, overall operation of the handheld computing device

100 is similar, except that received signals would preferably be output to a speaker 134



applications may enabl e el ectronic comrerce functions and other such
financial transactions to be perfornmed using the handhel d conputi ng device
100. [0025] In a data conmuni cati on node, a received signal such as a text
nmessage or web 20 page downl oad will be processed by the conmmunication
subsystem 111 and input to the mcroproc@ssor 138, which preferably
further processes the received signal for output to the display 122, or
alternatively to an auxiliary '1/0 device 128. A user of the handheld

conput i ng dend signdle Gorteansmissiwnoergid be gdasrated hemmEmRushoas 186RIAleARESa¥6R el OF
exanpl e, using.tgg keéboard 132, which is preferably a conplete

al phanuner i 8F REGIBAAP FUBsYsBES, spelh 38 e YRigH Anseags dgcorimec sHsviemi srywlshbehe
di splay 122; il It . [ 1 ch.. osed i.t ens
Tyt hen Do T SREAEA B fhe Hanatil coRiplibE 08y 106, Ao LiEPUPRRES SbRT"
conmuni cat i ewpstulssysfeeblyl adconfidi3Re]d piorariothreugtotit spealad i 1045 displa§ T 1@l2! may

operation of, the handhel d. conputing deyvice, 100 is simlar, except that
recei v%d si @lﬁ% g“\ﬁ%{}%@rﬁylgﬁéf’dﬁ%‘fa@@ B&hﬁdﬂe"c"&y gt a sallmg partys the duspfiprsolgmal s
for transm asiéduVerblledfoiSLOsr 288 i'ﬁYorﬁxaﬁbﬁ'f&FéQ%-éle.l%: Alternative voice
or audio 1/ 0O subsystens, such as a volce nessage recordi ng subsystem may

al so be i n§PZAebartd port ¥30einhBigd Be wdubbnprmallyhediavileraedi6@ .in A pdrsur@h digdar e

or audi o sigpa out i ef erabl y. acconpli shed primarily, through the

or 240, 1 8GRl AR BBl EL b ACRRIR R PR B e

i dentity ofdesktoplcbmpatep@iot YhowkdamabaliesHabR! The s¥@AGRCAI] ¢ 391"% %}998&05,8{ ce
In Fg. 2,

call related information for exanple, [0027] Serial "port 13n
woul dt%hor mareigrepges Houghetn saternal Aloyioesernsaftvirgiapplicatiopsirst would( BD&YG thepe

handhel d ¢ lewl C r ' wichronization with a_ user's desktop
. conput er ((r%o% s%%l%ngﬁﬂn%eyﬁ%rte& léiglmr)%%}@?@ FECE SU0LPY PapYiding, for mfermatign ere
to set 10 pofwercaluvadodds n@m@ﬂhant@mﬁnﬁewie@m oftlef tHAI tBraaBR i wiadlbRn

and woul d extend.the_ c%p bilities of the handhel d conputing device 100 by
provi di ng FBPMYHGHARPFSIOMr  software downl oads to the handhel d conputing

devi ce 100{6U2BfOth&ebrMiAEMbR MpERIGRS 146 8 YsCREhAR- AL Kinunications

15 subsystem, is a further optional component which may provide for communication -

between the handheld computing device 100 and different systems or devices, which
need not necessarily be similar devices. For example, the subsystem 140 may include an |
infrared device and associated circuits and components or a Bluetooth™ communication
module to provide for communication with similarly enabled Systems and devices.

20 [0029] Fig. 3 depicts the physical structure of the motherboard 102. As discussed above,
the communication subsystem 111 (including the receiver 112, transmitter 114, and
antenna elements 116, 118), flash memory 124, RAM 126, /O Subsystems 128, serial
port 130, keyboard 132, speaker 134, microphone 1?‘:6, microprocessor 138, and the
subsystems 140, 142 are provided on the motherboard 102.

25 [0030] Fig. 4 is a rear perspective view of the display 122. The display 122 is provided
as a self-contained unit that is physically mounted, and electrically commected, to the
motherboard 102. The display 122 includes a display panel 103 (see Fig. 7), and a
printed circuit board 104 that carries the display electronics. The printed circuit board

104 may be provided as a rigid, flexible or semi-rigid circuit board. Preferably, the



[ 0028] O her conmuni cations subsystens 140, such as a short-range

communi cations 15 subsystem is a further optional conponent which nmay
provi de for conmunication between the handhel d conmputing device 100 and
different systens or devices, which need not necessarily be simlar

devi ces. For exanple, the subsystem 140 nmBy include an infrared device and
associated circuits and conponents or a Bl uetoot hTM comuni cation nodul e
to provide for conmunication with simlarly enabled systens and devi ces. 20
[0029] Fi g. dBptypianelsl 03henpinisss & glassL€Dalispley wfnel hetemmitélg) Bovedvdr, RS dispiay

di scussed abovez t he conmuni c ti.orﬂ Euﬁsystem 111 (including the receilver
112, transnPPfell03 may coppprise Aplstic LE gspangd  118), flash nenory 124,

RAM 126, YOrquspyat Qﬁ%laylé&el S®Bi &a th@&ﬁ% lésgirc '?%B?t%r f'ﬂf-lll% reﬁg@&; fotgegh?éﬁ"

m crophone 136, m croprocessor 138, an subsystens
provi ded onwithe awoher ssemllyl 025 (126 spABS0fhedigplay paselal 03ery theedispley tirveit

vi ew of the,di y,122., The displa 2. 1s provided, as a self-contained
ot Cat T B;Eigéfggﬁwﬂguﬁ?gfﬁ%@jgb? rEapp=coipiondl T indx
not her boar [ : | :
and a pri n{_ed g?ar cui t pggga?%lhtlm L?ﬁttycarffria%s @%e%?eggpgydéﬂgéééﬁgﬁg%erhe
printed ciréispley paeald03 104herdisploy gircuibdad K, ther fronichndf leaxinbtat cover plates

ol ass LeD droufie SpRlecio 516 By gl 483 atd R Gy Gipuichased 105 ray
conprise a 003t Tie dichlagiion! A% MRhRks a[10QB: Ihe Pvg tﬁk@!&‘ig??g%at]ig%i%ﬁgﬁc{/ he

display circuit board 104 are retained together In a ver ass

105 tHat scetive theeirenisheas 194 aud thegrotherboard 1d12s phashowinrindig. 5, Shenesilientl 04.

Preferably, - I ;g)% k SES front . netal r pl.ate, and
a rear met a%fl} %2\92@%‘?%6?2&55@? ¥I|1$ cgﬁagfqg%&?%’ f‘ﬁgw? Qﬁgﬂzogﬁigpgﬁiq,égd apar
addi'tion t ofsecioal sgles H5a,d1 271 extepding betddnt the tHAeizOMEPbRIs £23aCUbsh bog
104, the front and coyer. plates provide ESD protecfion for the

t
di sptay pargit l%é%;ig%ﬁg?&r { apesive swrfacedbal adheres the ‘mg‘wpt Tlyer d0& o the 122

betveen 1 he el oo 108504 2 865 SRS SRl tha b iShne S fRIRRF g ke o
t he ridsi | i.@mtherboard 102. Typically, the first adhesive surface is a permanent adhesive surface,
and the second adhesive surface is a removable adhesive surface, although the properties
of the first and second adhesive surfaces could be reversed. Alternately, however, both
the first and second adhesive surfaces could comprise removable or permanent adhesive
surfaces, if desired.

20 [0033] Preferably, the second adhesive surface comprises a repositional adhesive that is
provided only at selected locations on the second adhesive surface so as to allow for
casier removal of the display 122 from the motherboard 102. In particular, as shown in
Fig. 6, preferably the repositional adhesive is disposed along the upper and lower
horizontal ends 123 of the resilient layer 106, but not along the vertical sides 125.

25 Alternately, the repositional adhesive may be disposed along the vertical sides 125 of the
resilient layer 106, but not along the upper horizontal end 123. Other configurations for
the repositional adhesive will be apparent. For instaﬁce, the repositional adhesive may be

disposed at the corners of the resilient layer 106.



| ayer 106 includes an upper horizontal end 123a, a | ower horizontal end
123b, and a pair of vertical sides 125a, 125b extendi ng between the

hori zontal ends 123a, 123b. The resilient |ayer 106 has afast adhesive
surface that adheres the resilient |layer 106 to the <circuit board 104, and
a second adhesive surface that adheres th#lresilient [ayer 106 to the 15
not her board 102. Typically, the first adhesive surface is a pernmanent
adhesi ve surface, and the second adhesive surface is a renovabl e adhesive
surface, al 10@gPrefembly, dheresiliest layér t0tecdmprides ardows ectandd agdteaicvfamuialaces
could be reyersed., Al ternatel owever, both he first and second

adhesi ve s uﬁ?ﬁ@gioré% ST %érﬁf‘g‘?é ??réﬁsbvjs%‘? gstienp [yes Lo is selasted; speh that prhees
f desired s0fARG3oPreARiAR Y% teMRoARARAR ISR Shall A AOMRELASS
reposi tional adhesive that is provided only at selected [ocations on e
second adhe8ptieddarthadisply paseltl®3atheaesifient lapadi0érabsabo alse drceshenddiihefbay

122 frgmthg, ] ef. rd.102. Ln parti r, as shown in Fig. 6,

prefergbl y ﬁﬁ‘ggg&Q%@gﬁqﬁﬂ%ﬂg?a’ﬁdiﬁs@é&}@@g%ﬂﬁ%% dt he upper and | ower

hori zont al S] kRaddifiont ferhé essilleneBiyed FOEE ' et hlggal

si des 125. lét)SmA]I ter nat](él y, the repotg?t [ oﬁaﬁe]‘g%ﬁ%%%zearggilﬁggﬂg?tgggglgy Qogng
the verti cafhodymjeand 2olight guide frapisi 121 that |isdéspos@b betmeen ribe batidinlyt tahd theper

hori zont al . (] | y ans;. for . re i tional., adhesive
w11 “be appldad bl P03 THE A, 3hG BRSiehP emide Forph 2T e advished Briupen e
at the cor nthe $ronf adideeat egidr pRids dfalyEovkP BssedBly 130 3Fe 6803 ovid Wates
resilient |ayer 06_congr| ses a sl ow rebound urethane foam |l ayer tHhat

absor b shdBflude doskingtabs (ratshewnirthat fastan the fronk ape rear @getalscavet platesdo the h
that wh ' i, .ad t Dih d 102 sh d
pact f or cUek £ty 135, ot BSHTE bl O%, BB 28 em ity e Sy

-- i npact forces ] t splay’ pane
106 absor bolathothe displae paedd 08 henepair of lorthbgenat beighinksd édangingfiltbea dighp! ay
[ 1

R i spi ay T At e art sukle 2 K G bAcHBENT, SIS aeflosits plalei Setpriptécic’
frame 121 tchedhit i,galqnm%g%g)&glv@ﬁ,@rﬁﬂge_ backlight and the display panel
103. l-li_ihe b?&[ll(.‘illill glq;[e l?grlll(tjgflirc]lg frlalnlgehltZIQiE(I:IgSesft:N%ne-' 12% . l'sar}?)W o7, 1070 Tom
pairs of snap clips 107a, 107b, 107¢, 107d
that extend towards the motherboard 102, and assist in securing the display 122 to the
motherboard 102 of the handheld computing. device. 100. The snap clips 107 include
laterally-opposed head portions 108 that loosely engage the opposiﬁg edges of the
7 motherboard 102 so as to allow the display 122 to move towards or away from the
20 motherboard 102, within a limited range as defined b“y the- snap clips 107.
[0037] Preferably, the light guide frame 121 also includes a pair of pins 109a, 109b that
extend towards the motherboard 102. The pins 1092, 109b are received in
correspondingly-located holes 110a, 110b that. are formed in the motherboard 102, and
serve to align the display 122 with the motherboard 102. The holes 110 are slightly
25 oversized so as to allow the display 122 to move laterally relative to the motherboard
102, within a limited range as defined by the snap clips 107 and the size of the holes 110,
Although the light guide frame 121 is shown having two pairs of snap clips 107, and a

pair of pins 109, it should be understood that the light guide frame 121 may have any



the front and rear cover plates of the cover assenbly 105. The front and
rear cover plates 10 include | ocking tabs (not shown) that fasten the front
and rear netal cover plates to the light guide frame 121. Fromfront to
back, the display 122 conprises the front cover plate, the display panel
103, one pair of orthogonal brightness enlhdncing filns, a light diffuser
film the light guide frame 121, the backlight, a |light reflective plate,
the printed circuit board 104 and the rear cover plate. 15 [0036] The

li ght gui de Tumhes of the dlipe 100 end thepipal 09 asfequirap by ithepdimbaFians L@ shapd 07 the
107d that %ftﬁ ?Qd 2owards t he not herboard 102, and assist in securing the
di splay 122 % the not herboard 102 of the handhel d conputi ng device. 100.

The snap cl ijpe38] Ohel disdiade22 ia ¢ r.J . t ha
| oosel y enga{%e sl}he f:op%?i(’jng éd%@gﬁ{%b%?ﬁg@%ﬁ%ﬁ{gﬁgé% @Og%g}gggmt xg’mgllpg%
the di spl ay 1922 with thelpsatebatasd40 on thevawptifertorard be2, 220 thentphesigahe dikpRy 122

i thi i mits _as_defi by t lips 1Q7. [0037] Preferably,
the an: ! edifid hERERyBRe SRRCSR o mbbeuonar |2, 55 Hiaf e sotnd adbetive stacs
extend t owaofishet fesiliont heeb Dy sULEAR. to S Mtﬂébéﬁaapoleoﬁpgé_r&r{eeﬁﬂevﬁ%eéﬁg%ar |

correspondi ngl y-1ocated holes 110a, 110b that are fornmed in the nb
102, and s€¥RFe19% logselyrengage thesrisgy of 2he wiatherbbard nid2h evithothedast6dated head

‘atorally regrudhs 28 iobeck B 8 foRbid Syt e ol Rl ange ae ¢
defined by [0889kWaenche alsplf7 1206 hiven&idze 0k mMem&%ld%l,Qhe di\édi}zﬂp‘l@id‘ i he
, an a

| i ght, gui de f wn having two pairs of snap clips

ranme 121 is sho
pair Of pi rFSSIK*Sgt?Y Wu%tﬁam gle%otb?rdaasd &% 1p it thetresilienfpropputiche fitharmsilikad
may have anyydliosniidR! thekishlg 120! Y J['E) L5109 @5 gAY red by
the di mensions and shape o%sbt E’e JPE%%%ySI%gyt( %’6’% Whe @ldgﬁﬁeﬁﬁg’ii@a‘iﬂée
mount ed t o toibe motieebdiodl 02.10% Diesalt, ifnthebaridheldndonsputia devicd 90 iWistrlicd be
| ocat e hol ec%olleg n ihe therbo&rég 12&, angwt hen ?ress_i ng the display 122
5 agai nst tHhe T oXIMRRECk (FE-PYEC tih dhsr Sisriay el 19D will b6 lessathan pwios ectond
adhesi ve subhpetinglietioes. I AstdrinRly, tBY Bkelifa D8'R98h 3102
eV e o ucfpating Uotios. 2 Rialy ¢ ASHNRE Gfsptdy pAE1 703 BB fining
15 damage from such an impact is reduced.
[0040] For a handheld computing device 100 which has a 2.2 inch LCD display 122
(with a module thickness of 3.2 mm), favourable drop test characteristics (at a drop
height up to one metre) can be obtained using a 0.53 mm resilient layer 106 thickness of
Rogers Corporation PORON (trademark) cellular, extra soft, slow rebound PET-
20 supported urethane foam P/N 4790-92-25021-04. The PET-supported side of the resilient
layer 106 is coated with a 0.051 mm of 3M 9667, 467MP or 467MPF permanent
adhesive, and the other side is selectively coated with 0.063 mm of Adchem 8311 M-74
low tack removable adhesive. As will be apparent, for a larger LCD display 122 {or a
thinner, more fragile LCD display 122), the thickness of the resilient layer 106 would be
25 increased. |
[0041] A number of factors (such as the size and mass of the display 122 and the
environment in which the handheld computing device 100 will be used) will dictate the
characteristics of the resilient layer 106, the adhesives applied to the resilient layer 106.

For example, to facilitate ease of disassembly (eg. for repair purposes), the surface area



clips 107 | oosely engage the edges of the notherboard 102, with the

associ ated head portions 108 | oosely engagi ng the opposite surface of the
not herboard 102. [0039] Wen the display 122 is nounted to the notherboard
102, the display 122 is 10 resiliently nounted to the nother board 102, in
that the resilient properties of the resildent |layer 106 allows the
display 122 to nove slightly (towards, away, and |laterally) relative to
the notherboard 102. As a result, if the handheld conputing device 100 is
struck or @reppbish thegepospwonl sdhesivs iapppliclio tettesiliditsialery 1 (asieiuld 63 a4i | |
be less tha i.Qr_ ar C [ evi ces. cordingly, ,the_ likelihood of
the displ aygrf)lgfr’l]e pfgéﬁlgf @ﬁgﬁéapﬂ%ﬁgim‘i’éﬁﬁéﬁég@ ‘I'IP%)r‘?]%E Sichnthe pegmensng and
reduced. [ Of:$0}itibedl adhwndbehd @ ithgtHIe Vi 0 [ h . 24

LCD di spl ay&fffgz (with a nodul e thi ckness of gt Q‘, f?&éu?’gibﬁlégd%é’ﬁatggst-
char act er i sthagactqristicy off thy adhesivest thatp arcoapplied rtot the Jresitientblayerb 166, nebduldsbag a

0.53 il i f. R . ti P

Ct v aciommr iy AR rd, WP Hplalt 5GP pol ekt cdiBledstsh R, e metberaoarch 0%
f P/ N 478herDthe2ididheld 40 inPdEvizy ' i Lhent
182n}s coat ed mﬁthgﬁﬁgeOSIHE??gg 3M gggg?k%%g%%dg?qggéﬁg%ﬁﬁgl ﬁg%?fﬁﬁxgr

adhesi ve, dRgoHere pg usef the handheld qomanuying daviee 109t h 0. 063 nm of Adchem

8311 M 74 jfhpyet TRVARL §; egi: i L1 rent a | arger

LCD di spl ay b7 ?%fedge thi ﬁ‘%ﬁ‘?,ﬁgﬁ?é&?%gﬁf*@gk&% @’%ﬁ@?f PBsh {&[ Wéefjefa[’g’

t hi ckness dhe adhwsives ate applied aymmetfilyaoltit ksilicASlavacTeR 208 thd RAkLh ﬁﬁer

nunbelro_ of flﬁgtgﬁrﬁﬁﬁ Esuch as the size and mass of the _display 122 and the
In

envi ronnment # & Hanpacitrd thapenttues g @ase dhe ropacki forces eoutsse dipplisid |
dictate thepi tes Habiak L. he .ad i
| ctat e NenifShikyas iR tishlag panldl IS Fufleh Btk 4@! Ge A0 QombiiSsi80 AR ee Rom

- applied to the resilient |ayer 106. r ‘exanp aci

di sassenbl yhe Ggnt ¢ayer plapata bylanqeothespar suppors forkes Goar B rkar coWehlathuCihet he
reposition dhesi ve i.s appli to the resilient |layer 106 should be as
smal | as pgés‘%“?ebng.alecﬁsﬂlﬁ’ép e thFﬁf?faFWet?‘s Pt 1ayexal Qgvias avhpleront We its
per manent asrire toaleby suppatt teliSstay Bencd1163 3Pl hiter d@et he resilient layer
106, 1gnd tPe adhesi ve . o :

0043] The present invention is defined by the claims appended hereto, with the

foregoing description being merely illustrative of a preferred embodiment of the
invention. Those of ordinary skill may envisage certain modifications to the foregoing
embodiments which, although not explicitly discussed herein, do not depart from the

scope of the invention, as defined by the appended claims.
20



characteristics of the adhesives that are applied to the resilient |ayer
106, should be 5 selected so that the display 122 will not becone di sl odged
fromthe notherboard 102 when the handhel d conputing device 100 is exposed
to inpact forces typical of those encountered during use of the handheld
conputing device 100. (0042] To reduce thgslikelihood of inpact danmage to
the display panel 103, preferably the adhesives are applied symetrically
to the resilient |ayer 106, and the resilient layer. 10 106 itself has a
symmet ri cal (I5pES: so as to cause the inpact forces to be applied uniformy
to the display panel 103. Further, since there are no conpression forces
from the front cover plate to balance the rear support forces fromthe -
rear cover pl o gisglhy £9% hb@RLGoRbuliREadliaP LAY RaNg! 103, preferably the
resilient layer 106 has a hole cut in’its "Centre to t hereby support the

di spl ay panel 108d&playtpsinelit er edges. 15 [0043] The present invention is
defined by the clains nded. hereto, with the faoregoing description

bei ng gerely iIIﬁ§P?%[€@§88PI€n§%§P Y straniss forihe displymaael; i nvent i on

Those of ordi nary ¢&¥drlabseiy S6¥%H i il 1 to the foregoing
enbodi nments whi ch, a_tl.thoughyno%ﬁhgggféi%ﬁ%@dgﬁeg@&gé%&hgg@%’,apngo not depart
fromthe scope dfresihenti layemediemed &s thietirowt! boyrd: fier seepeingetle cliglais to 20 13
CLAI MS: 1. é§¢£€§y %gﬁggr a handhel d conputing device, conprising: a

di spl ay panel; §°€/FEuit board carrying display electronics for the

di spl ay panel; a cover assenbly securing the display panel to the circuit
board; . and esilient |ayer adhered to the circuit board for securing the
di spl 1 t o 4-hEhe dspiayiesogting e elaim {owhereinibe display dyrtherdoslddesg bankligtaj andl,

wherein th i i _ Jdight,..a a light guide frane
di sposed bgat %g%ugﬁeﬂigg%:ﬁﬁ? %%etacﬂaeﬁgdge ?‘ ng g%g(léﬂg‘gm}?atkg I%%ptl%'ep‘?rﬁ%g e bght gande
frame including at least one snap clip for further securing the display to the handheld

computing device.

15 _3. The display according to claim 2, wherein the resilient layer has a first adhesive
surface adhered to the circuit board, and a second adhesive surface for adhering the

display to the computing device.

4. The display according to claim 3, wherein one of the adhesive surfaces comprises a

20 repositional adhesive disposed along selected portions of the one adhesive surface.

5. The. display according to claim 3, wherein the first adhesive surface comprises a
permanent adhesive surface, and the second adhesive surface comprises a removable
adhesive surface.

25

6. The display according to claim 5, wherein the removable adhesive surface comprises a

repositional adhesive disposed along selected portions of the second adhesive surface.



frame including at | east one snap clip for further securing the display to
t he handhel d conputing device. 15 3. The display according to claim 2,
wherein the resilient |layer has a first adhesive surface adhered to the
circuit board, and a second adhesive surface for adhering the display to
the conputing device. 4. The display accot4ling to claim3, wherein one of
t he adhesi ve surfaces -conprises a 20 repositional adhesive di sposed al ong
sel ected portions of the one adhesive surface. 5. The display according to

claim 3, wh@r dha dispéay aacetdimgivadaive? sulidreieehe oot SRibly cRRpARIAHoRIbES Ve
adhesi ve

surface, an %hgﬁiecond adhes%ye ﬁurtace conprises a renovable [
surface. 25P§* Aqfe8h | cQyeTaB @y dhe displaycpatichand theegivsio based theingydispesed
adhesi ve supftaeén ARMBRVESSSiR thé ERRS bid ' ' sed. al ong sel ect ed
portions of the second i@ﬁgs’i ve surP%E%%kfég%%@t@%ggl?ﬁl%ﬁwgi ng to .
claim2, wherein the cover assenbly conprises a front cover plate and a
rear cover plate, the display panel and the circuit board being di sposed
bet Weerg t heé)'c %grdlﬁ?}]ﬁ éﬁ?d@ﬂﬁ‘é Rskim o Whers, Bierigsifigat lapericaraprises a yrgthane

gui de framegpam 18yerThe di splay according to claim2, wherein the resilient

| ayer conprises a urethane foamlayer. 9. A handheld conputing device
conprising: a system notherboard; and 10 a display resiliently secured to

the system erbhoard.. the djsplay conprising: a display panel; a circuit
boar d carryﬂ%lﬁaﬁl@ﬁiﬁd@@&&%ﬁﬁ’ffzmﬁg‘ﬁe di spl ay panel; a cover assenbly
securing the di spdyaéenPmdtlerfdard;R@dcircuit board; and a resilient |ayer

adhered to the circuit board and the notherboard. 15
10 a display resiliently secured to the system motherboard, the display comprising:

a display panel;
a circuit board carrying display electronics for the display panel;
a cover assembly securing the display panel to the circuit board; and
| a resilient layer adhered to the circuit board and the motherboard.
15
10. The handheld computing device according to claim 9, wherein the display farther
includes a backlight, and a light guide frame disposed between the backlight and the
display panel, the light- guide frame including at least one snap clip further securing the
display to the handheld computing device.
20
11. The handheld computing device according to claim 10, wherein the resilient layer
has a first adhesive surface adhered to the circuit board, and a second adhesive surface
‘adhered to the motherboard.

25 12. The handheld computing device according to claim 11, wherein one of the adhesive

surfaces comprises a repositional adhesive disposed along selected portions of the one

adhesive surface.



10. The handhel d computing device according to claim9, wherein the display
further includes a backlight, and a light guide frame di sposed between the
backl i ght and the display panel, the |light guide flane including at | east
one snap clip further securing the display to the handheld computing
device. 20 11. The handhel d conputing devixe according to claim 10, wherein
the resilient l-ayer has a first adhesive surface adhered to the circuit
board, and a second adhesive surface adhered to the notherboard. 25 12.

The handhel d3.cdrheubdndbeld esongpaiiag cevide Rgcdrding! tai daidl 1 1 VWIBEInNthe TRsChdiclR e
adhesi ve surfaces conprises a regositLonaI adhesi ve di sposed al ong

sel ected poffii¥hisCPNPEIE Hpgrm Adbesive speface, ag thes secpnd adhedivel siirface
conputing d%ﬁl@se@%(i%gw Stﬁlegilvgis&fécjez wherein the first adhesive surface
es

conprises a pernmanent a Ive surface, and the second adhesive surface
conprises a renovabl e adhesive surface. 5 14. The handhel d conputi ng device

according tp, claim13 erein,the renovabl e adhesive surface conprises a
repositi onaf4"adﬁ'b¢g}'%r5mﬂi$ﬁ%@&m§l g‘i’]‘@“s arweding tapleimpdd, srhereimdhe acronvible
adhesi ve suidhaife stfface!GfinpHRd RekfoGAimRY LG ey LAlng, Lo, clal m 10,
wherein the cover assenbly 10 cohprises gﬂ%P%hlhggsggﬁb 5?§%gw@wgkpggpg
cover pl at ¢hes¢pondiadipisive susfaed. and the circuit board being di sposed

bet ween the cover plates, the cover plates being fastened to the |[ight

gui de frame. 16. The handhel d conputing device according to claim 10, the

resilient liayeTheRiheRDnputing dovies Besrdihg 1B 90, wherein the cover assembly
10 comprises a front cover plate and a rear cover plate, the display panel and the circuit

board being disposed between the cover plates, the cover plates being fastened to the
light guide frame. |

16. The handheld computing device according to claim 10, the resilient layer comprises a

15 urethane foam layer.



