1 HANDHELD COWPUTI NG DEVI CE HAVI NG DROP- RESI STANT LCD DI SPLAY FlI ELD OF THE
I NVENTI ON [ 0001] The invention described herein relates to a handheld
conputing device. In 5 particular, the invention described herein relates
to a configuration for a handheld conputhg devi ce having a LCD displ ay
that is resistant to shock | oadi ng damage due to inpact. BACKGROUND OF THE
| NVENTI ON 10[ 0002] The conventi onal handhel d conputi ng device, such as a
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housi ng. The di splay assenbly is typically provided as a reflective,

transm ssive or transreflective LCD display panel. [0003] To limt power

| osses andFliEh® EFfIEHE INVENTIOMN on i nage quality, the LCD display 15

el ectroni be di sposgd i.n.close proxinty.to.t LCD di spl ay panel .
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the LCD di'splay panel. Typical I&n, .the display electronics and the LCD ,

di spl ay paesiputing dpyiee baving edd-Ridisplay thatisiresistant tasbockhbaflingrdaniage slee to ed

to the rmtilqlgrcgoard wi t h pennanent adhesive or screws. 20[0004] The LCD

di splay pan is prone to danage resulting fromshock | 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
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telephone, includes a keyboard/keypad, a display assembly and a system motherboard

(not shown) contained within a common housing. The display assembly is typically
-provided 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 fo -
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 a configuration for a handheld computing device

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



25 display electronics are assenbl ed together, typically the entire display
assenbly nust be discarded if the LCD di splay panel becones danaged. As a
result, repairs cost are often excessively high. [0006] Therefore, there is
a need for a configuration for a handheld conmputing device that reduces the
sensitivity of the LCD display panel to jarring inpact danmage. 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
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provi ded a dIS andhel d,conputing device that includes a display-
panel ; a di gffﬂ gc'q’fg{ﬁ? &S AT R Yyi ng display electronics for the display
panel ; a cover assenbly securing the display panel to the display circuit
board; and a resilient |ayer adhered to the display circuit board for
securlng t RMMARYOR & BIPIUONng devi ce. 10[ 0008] According to anot her
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{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-tigid circuit board. The light guide frame includes at least one
snap clip that 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 motherbloard.
Preferably, the removable adhesive surface includes a repositionable adhesive disposed at
selected locations on the removable adhesive surface to allow for easier renioval 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:



25 BRI EF DESCRI PTI ON OF THE DRAW NGS 100101 The invention will now be
descri bed, by way of exanple only, with reference to the acconpanying
drawings, in which: Fig. 1is a front plan view of a handheld conputing
devi ce, according the invention described herein; Fig. 2 is a schematic

vi ew depi cting functional details of t he 3handhel d conputing device; 5 Fig.-
3is a front plan view of the notherboard of the handheld conputing device;

Fig. 4 is a rear perspective %/i ew of the LCD display of the handhel d
conput i ng Higil d&2 froptplgn viey ef ahydhsldccomnpgingdaviceraceordingth invention ayer of

the LCD di dELg-..6 1S a perspective view of the LCD display, fitted
with the rg‘l';sy‘lc ?‘ee%gér?%/er; Fig. 7 is an expl oded view showi ng the LCD

display relative to the notherboard; and 15

Fig.2isa schematic view depicting functional details of the handheld computing device;

Fig. 3 is a front plan view of the motherboard of the handheld computing device;

Fig. 4 is a rear perspective view of the LCD display of the handheld computing device.
10 Fig.Sisa perspectilve view of the resilient layer of the LCD djs-play;

Fig. 6 is a perspective vieQ 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 is 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 handh;eid

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 pe;'ipheral 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, arid 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.



Fig. 8 is a perspective view of the LCD display secured to the notherboard.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT [0011] Referring now to
Fig .1, there is shown a handhel d conputing device, denoted 20generally as
100, provided according to one aspect of the invention. The handhel d
conputing device 100 includes a display 422, a function key 146 and a
system not herboard 102 (not shown) disposed within a conmon housi ng. The

di splay 122 is a self-containeg peri pheral device that is connected to the
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data input nmeans for inputting data to the data processing neans. As shown,
pr ef er abl yVitth@thes compytes sypigars owsarthe infemgh e Pependips ay theiggact functiomlineel
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the wirel ggﬁcgaajg%;}%pleg_onputi ng device 100.may be referred to as a data
messagi ng device, a two-way pager, a wireless e-mail device, a cellular
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motherboard 102 will incorporate a communication subsystem 111, including both a
receiver 112 and a transmitter 114, as well as associated components such as one or
more, preferably embedded or internal, antenna elements 116 and 118, local oscillators
(LOs) 113, and a processing module such as a digital signal processor (DSP) 120. As
15 will be apparent to those skilled in the field of communications, the particular design of
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
Mc_;_bitexTM mobile communication system, the DataTAC™ mobile communication

20 syétem, 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



10 the handhel d conputing device 100 is enabled for two-way conmunication,
the not herboard 102 will incorporate a conmunication subsystem 111,
including both a receiver 112 and a transmitter 114, as well as associ ated
conponents such as one or nore, preferably enbedded or internal, antenna
el ements 116 and 118, local oscillators §L0s) 113, and a processing nodul e
such as a digital signal processor (DSP) 120. As 15 will be apparent to
those skilled in the field of conmunications, the particular design of the
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adaptively controlled through automatic gain control gorithns I'np nt ed
in DSp 13fpleast 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,



[ 0018] The handhel d conputing device 100 preferably includes a

m croprocessor 138 25 which controls the overall operation of the device.
Comuni cation functions, including at | east data and voi ce comuni cati ons,
are perfornmed through comuni cati on su2§¥sten1111. M croprocessor 138 al so
interacts wth further device subsyste such as the display 122, flash
menory 124, random access nenory (RAM 126, auxiliary input/output (1/0
subsystens 128, serial port 130, keyboard 132, speaker 134, 6 m crophone
136, a shewicraphape 186 aaRgh sompmastions suBysiaam &MY aod ey efhei device

subsystens_general | v_dasi 2. [0019] Typically, the comrunication
subsystemsﬁﬁﬁsgms eﬁe@ﬁ&?{}&é@%d%{#lm I/ O subsystems 128, serial port
130, keybqeeh] i3Dicasipesombdthicdtion! apkyesn 136, fidhThehon Dre Ry HBycand

t he subsyst ens 0, 142 are provided on the notherboard 102, and the
di spl ay 13ubsystepsoiz8edcral posie|1B0cdeeyhpardd L3 wspeakar 134, phyerophdiey 136,
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subsyst enmené i@ display ARQ is Bravedddodsna eliobmthipad uait-tha!is phfkical} bl O
wher eas ot her subsystens nmay provide "resident” or on-device functions.

Some subs§leeEisally sgppeciad, Kéﬁbga’ilﬂhﬁl’lmafénbﬂ?di dhisagspeotof the inveaver willhey be

used for RBath COMEPLEAtdAMRLERAt €d functions, such as entering a text
message for transm ssion over a comunication network, and device-resident

f unct i ons{0020h Sameaof ahe uubispsterns  $haskn linSFig. 15[ i Ehamaptsiohteladst em
stored in a

sof re ysed by the mcroprocessor 138 is preferabl ) )
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menory such _as RAM 126. Receiyved mruni cati op 20si gnal s may, al so be stored
o R 1ever SrcopaBpatonityzorks ft SRR Rent Gsas e fed Sllghaips cefsknt o
di ff erentligreas for both conputer prograns 158 and program data storage

150, 152, 154 and 156. These different storage areas indicate that each
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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 operating 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.



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 basic operations, will normally be installed on

t he handhel d conputing device 100 during,manufacturing. One set of basic
sof tware applications m ght perforn1data7and/or voi ce conmuni cati on
functions, for exanple. 7 [0023] A preferred software application may be a

personal i tio nager (NM.. applicatjion having the agbility to
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128, seri ahtepatdd, 59Rbhrodioéd ahd NPdaed Wi HEAWIRRSs SRVOERT £19 Fhe APt her
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suitabl e subsystem 142, and installed by a user in the RAM 1
pr ef er abl $OECSRORdIRG|data ifemssytoted of pesociatadyimith & dpstepmputer systém. t he

m cr@pr oc _ : L i Ly i plicati.on.installation increases
he 1035 °F §0ZA1 Flilfer apal i e akb e 15hRR Sl B maRneld  ming devics 16

f unct i ons throughrtiei nertvorkn119)| &t edkifiaycl/Oubsystim tlQBhserEﬂ”po%PSU}'sﬁorta?ﬁ%’ e
conmmuni cati on appl.i cations may _enabl e el ectroni c commerce functions d

ot her sucf® figps subskiem: k49/r any ofberyuiiteble aubsystann d42 handhimshed Hy a

conmput i ng j RARY Ly SIRATEW ' a receiyve
si gnal Sugﬁ;@‘éﬂ;‘ﬂge t ext ﬂrzrgggglécef&gl?@v\ﬁﬁ&ﬁ%ﬁpageérgmﬁo%ggggﬁ?ﬁ exﬁgutb%%g’?ed by
t he commumiirapiogessetbb3gst enSuchl flaxibilitypuin tapplidwtioni dnssll0i0aS $6dredsds, thahi ch

preferably further ogesses.the received signal for output to the display
122],i§or a Cﬁ %{fﬁe% &l? 2P VAR F9ar Py Profads cenbenged ponrdeyicet fanpsions,

handhel d emnmubicagordfLite® ARGHARY 8¢ Mtk ONPAse el | &XFreS 13;15.;?\%,' !
nmessages for, exanple, using the keyboard 132, v?,hi cﬁlel’s prgf g?a y cga'ﬁ%n

conpl et e 2APHEHAMEMAY RBYHS aplectmic 2@mmersphfmetionspank eyther, such Gasmjcigct i on
composed 1o bhs k¥ e Bt BRSO e Rafila i tipsedsi®e dBBon networ k ¢ hr ough
t he comm @25t inondata leeymmaricalibh. mode, a received signal such as a text message or web
20 page download will be processed by the communication sﬁbsystem 111 and input to the
microprocessor 138, which preferably further processes the received signal for output to
the display 122, or alteratively to an auxiliary /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 comrmunication
network through the communication subsystem 111.
[0026] For voice communications, overall operation of the handheld computing device

100 1s similar, except that received signals would preferably be output to a speaker 134



[ 0026] For voice comuni cations, overall operation of the handheld
conputing device 100 is simlar, except that received signals would
preferably be output to a speaker 134 8 and signals for transm ssion woul d
be generated by a mi crophone 136. Alternative voice or audio I/0O
subsystems, such as a voi ce nessage recodi ng subsystem may al so be

| npl emented on the handhel d conputing device 100. Although voice or audio
signal output is preferably acconplished primarily through the speaker 134,
di spl ay 12#ndgignals fof) tragsmissipneriould bergsnerdteddry 4 milirephianer 36f Alleenatirervoidey of

a calling e 1 O a voice call. or other voice call related
i nf or mat | Oﬁ??@i%@(@@gﬁgs%%sogﬂ% B VYFe [5%?553%’67(:?%1% §Ubsystemy may #lse bel | y
be i npl eneiiglembdited ddemhe taabheli Pohputiag devicdntool PREhokyP oRe e signal

conputing device for which synchronization with a user™s desktop conputer-

(not showAutpiyisyueigebly aegomplished semasily gyough 86 speakirckida display 122 may 10

pref exence b . | ar. ,sof.t war e |ication.and woyld
ext en% theﬁ%gagéggﬂq%ofé}gsfgfg%ﬁgh]ﬁgﬁ%§Fgleclgﬁ%tw}%ﬁﬁ %@&Fgc a ét‘eOQUrﬁF‘ER/P fng
for i nfor meicesalipbr skt vaieecadbutitabidorimation fol@asipe d conputing devi ce 100
ot her than through a w rel ess conmuni cati on network. [0028] O her

comuni catlP®hd S5 pertelA) ngbig. 2y would narmadiby be implgmentsdrinre persorh sligitb

subsyst em,.d: N ' . Lch. rovi de for ,
communi ¢ ataiSéol n e(pv?e% g‘%%%ﬁﬁ%?%%g%ﬁcﬁ \éﬂag@f ce onizAuYl Vith adser’s
syst ems ondesldup cemputeh(mit sheven) may be desirubdy. i The eiabpdtt 130 el®¥dsGASer folet

exa e, the. subsystem 140 may include an jnfrared devi ce and associ ated
o r ol £s RO AL B KB dlastieron AobHa ARSI ARHORId exgnd hele
f'or comuphgedkes W ke Hhaa I : S | . 20 [ 0029]
Fig. 3 depilcg:&ibg t he physi glglmeg fﬁﬁgﬁéﬁvﬁeimﬁgﬁ%ﬁ# %ﬁémfgsngﬁ L85 sed
above, t heoltwaradsivadeddsrio shhbarstheld cobiputingalevite §0tdtiecrtkaeihv@ighlil Rireless

transmtt 4. and antenna el enments 116, 118), flash nenory 124, RAM 126,
1/0 subsyg{"g#%jﬁuicf‘ﬁ?nggwoﬂa port 130, keyboard 132, speaker 134, microphone

136, mi cr p(028¢ €REE comBunidiodsheubsydients 11205 sddOas A4hoRlGndY Q¥R €
not her board 102. 25[0030] Fig., 4 ijsma rear _ers%sect i \(/)e Vi ew é(g“! tuﬁuecgg?é%l ay
122 13The enbspstam, isa further ooptinsgl campanes| whishnimay rrdvidei fort domtminsication - _
physi cal | Yo REAtRY hafdifkiE! :calily. ect to.the notherboard 102. The
di splay 122 includes a (11‘? gg‘?‘?&#@gg%c?[g@ﬁ(%‘éggglfe&mﬁ,swg’ﬁamad%?‘?eﬁt 8%‘“’1‘
circuit boemdhol@écdsbarily barsimidar devicesi Fpt ayaneple cthe eibsyStemT 1D @k HclleGy! CUi t
board 104. ﬂ,ﬁigg v[?rovi ded as 3 rigid, flexible or sem-ri gri d circuit board.
Pr ef er abl Vgrﬁ evice and associated circiits and components or a Bluetooth M 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,

Jf

the communication subsystem 111 (including the receiver 112, transmitter 114, and
antenna elements 116, 118), flash memory 124, RAM 126, /O éubsystems 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 connected, 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



9 di splay panel 103 conprises a glass LCD display panel Alternately,
however, the display panel 103 may conprise a plastic LCD display panel.

[ 0031] The display panel 103 and the di-splay circuit board 104 are retained
together within a cover assenbly 105 that secures the display panel 103 to
the display circuit board 104. Preferabl{, the cover assembly 105 conpri ses
a front netal cover plate, and a rear netal cover plate that is coupled to
the front cover plate In addition to securing the dlsplag panel 103 to the

di spl ay ci flisplay peeglrl§3 romprisea glagnk CRifisplasapanch ilfernasclys hpweneeghpdisplage

[0038] ThebBRLA Sl 3GmBliE8s heRCRED dalPinelnt 00 “lo6 (see Fig 1)

that is di [908sEThe ikphst parn mtaemﬁu the Udispip 2frdhuil Wbar o4 e PRSRSY Bk, 101
As shown in _Fig. 5, the resi Ilent | ayer 106 includes an upper hori Zontal

end 123a, Withiguecovs 3ssembly 1¢hthat senresathe display paoe! 105 ta the dlspldyas:lri:ﬁﬁa

106 e o Terg] OF PRERMOCHIREUE W AITARS oAring s Bor aal g ey on ¥ o

the cir cuuteaﬂmauadcd\fbé planthasiseaphd tadiefbiecover PRES TnaAbitRANSs Ethe
resilientéh % to the 15 notherboard 102. Typically, the firs
adhesi ve Ui %X:Ea’? 193 e thedispley sirsuit boardsifi4 shasfrontand rear B@&b wdverdiatss ve

surface i b‘glﬁfh i f the
first and%sg%gﬁ e%ﬁ@semg%r ggﬁé’g{ gg’&ﬁ?% lggtag(g\lt/ige?dslgggygﬂr?@ ‘ﬁ?/z? however ,
both the fl0032] Ehreddisplaprid2 addemicludes artdlian lagst TGP TS a)rmmaﬁégaséu

per ent ag{{]es e Surf 3 | f sire 20[ 0033] . Preferably, the second
adhesi ve @@é ao?é’ﬁ‘g e metherboard K \As shexm indFigy Hhelesiliont y at
sel ect ed llﬁa,@atm@r&ﬁ:lmstah SipbeeRstboAtead \rgsa%ggpge?@%%al e A58 nli W e 1

renoval of 't he di splay 122 from the notherb articul ar
shown in Pf gertgal pldé$ éﬂé&)l W&%@(tcgboglbbtvmml the Hoeizbaiat leﬁdsdllm&edbaln&g t he

upper .and [ taI 3 of the.re i en a 06, but not
P orG hortRi 1Yk 168 RAE 3 E8F Sunede Sluboitind Sdieusi e S¥ians Tt A0 éa five ray
be di spos et bowgd ube emﬁratdeﬁézhd adideive beFadf thiMRAInERS ld RSlichAY ki 1%8% el

not al ong the upper hori zontal end 123. O her confi gur ations

repdsi ti ofathesbasd 104 diypicaly. e firsteardhesire sunfm iaracpermiahent radbmvet sm)faaé

adhesi ve [ ien ayer 106. .10
[ 0034] Pr g?dletrh%%fagc? e g‘e’g%‘lﬂ i¥ ?5%‘&@8% coerrlva i S%‘étl ip '\}éi’rtéﬁé’ﬁ?ﬂﬂ’mes
ur et hane 6Hthe ﬁm!ymd $ceand a&h&snb&wfaew coldl be Mpaged OAR@ﬁateiEh BoWweddr! b@tﬁt

| ayer 106,i s.sel ect ed h t hat en the display 122 is adhered to’
mot her boal'§ fYétzm‘g o’é‘:ﬁ S cqouf F%En%'@n'ﬁ)dﬁmﬁéw Pegmaneat é‘iﬂ@pivay
panel 103syrfoes, ifddsirk@nt | ayer 106 absorbs those forces and thereby

20 [0033] Preferably, the second adhesive surface comprises a repositional adhesive that is.
provided enly at selected locations on the second adhesive surface so as to allow for
easier 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 instance, the repositional adhesive may be

disposed at the comers of the resilient layer 106.



5limts the |ikelihood of the display panel 103 becom ng damaged. [ 0035]
In addition to the resilient layer 106, the display 122 al so includes a
backl i ght (not shown), and a |ight guide frame 121 that is disposed between
t he backlight and the display panel 103. The backlight and the |ight guide
frame 121 are sandwi ched between the froft and rear cover pl ates of the
cover assenbly 105. The front and rear cover plates 10 include | ocking
tabs (not sha metal cover plates to the

V\ﬂ#@t hat, fasten_the front and rear
li ght gui ddP0p#hheeferahly, thedrsilipgiaysrol 0§comprisaea gloyp rebpung ar foamdaydre

front cov | Spl I 3 ' . on bri ght ness
enhanci nge{hfaf)%gs%ﬂjas %’Pgrh%d?ﬁfﬁtsg)? ] Ifn%% 'ieﬁl{eﬁ@ﬁ igag{ﬁr Igdlﬁ §e eier@geﬁesu% ilfatt n
backl i ght, tha dispgint 122fik exdhéred tpl the enothbboprd DOXCarei sltsat tand daipdetl fcaanget he
rear cover plate. 15[0Q36] The Ii%ht gui de frame 121 includes two pairs of
snap cl i ps2PPi9d fo thzdisplayypanel 187 fhe reslient Javer d0p @haorbs; those forseshandoberetly 102,

Pandriol d_ cianise A elthd Sngpplapbahai s e i edd 100 ' 1T
| ateral | y-[0ppfjsinchdisma tp dhid resilientliagert 106} thealispidyy1 2Nngagiclides a pRESighOREJES
of . the notherbpard 1Q2 so as to al]ow the display, 122 to npve towards or

away from ﬂ%’nkofﬁ’gt "hg’rg%ﬂl €1 Q‘Pevj%lhm?tés IdlsﬁPﬁ‘@éb?tﬁ’ﬁﬁ'é the, baeklight andthe he

snap cli psighidy ' 1aizh e Bl ldi'?gge : | udes
a pair of Qj|c1)i ns %E[Clllgg?@iogfﬁ@ﬁ%t 'eg?ne&ngﬁtﬂc%\]gg%lggt e rrg)%ﬁgefr%bs(%%%wdﬂ &%gbét{%%%" pi ns
109a, 109thafrentandaearamvenplates o€ dpomdienadsymblycHise dTHeofrarst ahd @ear c&)&&tlplitbﬁt

22 with

f d | 102, apd i he di spl
e 175t ot b5 e GREfavidr el Patedithe fron atd 554 metah cauar pitesdo e
al | ow t he ihe phidy fladee 121.R6m! bR @) Mﬁek,r leadikpigy tlgztéa&;i;}r%?tﬂ{]ebﬂ@ﬁtdcow% he

wthin alimted range as defined by the snap clips 107 e size o0
hol es 110plate.ithe digplayheanc] 463, ensi pair pf grtboganal beighkinesmerthaucing films, paighs of

snap clips; ' nair . | NS;4409. . 4 t, shaul der st.ood that the
Tight gui Birhiter g “%&*yé‘ﬁg‘%ggé%ylﬂ@%%%ﬁgﬂo? %ﬁﬁgmﬁé%‘ée Rlgtp. ﬁﬁd?qq‘f‘éppi ns
109, as r enyenit behrdy 04 bad theremsdo@splard shape of the display 122. [0038] The

displLay 1 I s _nmoynted to the notherboard 102 by aligning the pins 109a,
1008 5w 1 hﬁfq?éf The ﬁs@t gl Famed 24 in¢lpdes fiornaims o4 Fappigimps 1978 107bnl Qiceb¥idng

the di spl g4t 12nd 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 oppesing edges of the

_ 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 by 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 109a, 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



5agai nst the proximate surface of the notherboard 102, so that the second
adhesi ve surface of the resilient [ayer 106 adheres to the notherboard 102.
At the sanme tinme, the snap clips 107 | oosely engage the edges of the

not her board 102, with the associated head portions 108 | oosely engagi ng the
opposite surface of the notherboard 102.110039] 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 resilient

| ayer 106 miunbekofithe clipssi)7andithe pins 1Sy as requiged by thet dimmnsions ambshapanfithe

| ateral ly) ,re at'b e to the notherboard 102. As a result, if the handheld
conputing 8’53 Xel ¥00 I's struck or dropped, the inpact forces applied to the
di spl ay paaiksf e Wisplayde2d BSoliited 16 the oMidrbsapdM ot | \E AR pi

Accor di ngl [[EJI tr;_e i kégl iyﬁood of the display panel 103 Hg?alggt}\sbti%?%i "n‘ﬁs ig%aérrage
from such g@?b’WﬁbﬂteIDGat‘Fb@ﬂ@&éﬂoOﬂmclhemnhlﬂ?am&iedp@:cssingtthmgis;jlayilae 100
whi ch. has 2 i nch .L display,,122 (wth dul.e thickness of 3.2 mm,

f avou abl eg%?ﬁgqegg?x%}%%fag? Pgﬂeégo gibo dglr nh abfhe sﬁﬁ’“ﬁcﬁ@ﬁ%‘“ﬁﬂ‘@é? can
be obt ai nest wsiradlientQaye? 106 ddddidsit8the niRerbdfl 10DI CXPARSsaffe MAGCHS snap

Cor poration, PORON (trademark) cellular, extra soft, slow rebound PET- " 20
suppor t ed Giipst Winleoselu engage Ureowizes of she maherbaurd 1027 vathptior associatedidead t he

resilient ' A ' 9667, . 467/MP or 4671 VWF

per manent ‘a %gsil\j/de%,qog%gp@??gggllgw&%Qgﬁége?@%%gggq%%%@%q b@zwith 0. 063 mMm

of Adchem[8639] Whied thedisphuykl 22 i umhedodhtsi nethedoaid h@z,bmeaﬁﬁﬁéfmﬁz i{}or a
122 (or a thinner, nore fragile LCD display 122), the

| arg]‘ed] LCD dl,splyay _ ; s ) 1.

t hi cihess mesilienily meunted i ihe mgfher bogpd $07:im tha theesiliend prepprtigefahe resilicntber
of factor ' . ' 122 t .

envi ronnez?@;i%\?ha?%ﬁrst %aﬁéﬁﬁﬁggég?%‘?r"peﬁ{hugﬁgﬁéfez’\k/‘%g%s%ﬁégwaﬂa"lng%ﬂﬁééﬁ‘?“‘éﬁ | |
di ctate t e tichmodetlmard 102s Asfa tdselty Eshé hantheldayeipulDg, devite WENe Sirk&Sor
applied tg the.resilient

| 06. F | e, facili f :
o D asenboRbEG: TR R oo AP0 e the (BT RPat 4% "al berlsetyan migk k¢ he
reposi ti oeampadhedevitesd SABERHINGH, tRe 1iRELKRA tﬁ@%iég?%’}iﬁarﬂc@qogﬁggkg?ﬁglgas

smal | as possible. On the other "hand, the surface over
per f@nent damage Epwsiuch en dnpaad hexsidyessl. are applied to the resilient |ayer

the oo | 10EORFIES MhgROR, Atyihing d&tetod MACHES h 22 ind bl FiphlodsSiy | 7
not becomgwith sd adett fhickiedshef BT henf davelirdile dtbe fest hﬂiafh@fé‘iﬁ'&ﬁ&d(a‘ioﬂﬁ%hi ng

devi ce 108 is exposed to inpact forces typical of those encountered ring
use of th exgﬁmm& PeBRPRN SR Peiiped wgng 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 (ora

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) wilt 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



[0042] To reduce the likelihood of inpact danage to the display panel 103,
preferably the adhesives are applied symmetrically to the resilient |ayer
106, and the resilient layer 10 106 itself has a symretrical shape, so as
to cause the inpact forces to be applied uniformy to the display panel
103. Further, since there are no conpresk on forces fromthe front cover
plate to bal ance the rear support forces fromthe rear cover plate at the

centre of the di_sgl ay panel 103, preferably the resilient |ayer 106 has a
hol e cut i@vartshishike scpositionak adhsiva i @pplischis thesigsilipntplayien 106 shaudd ibess
outer edge 431, T ' [ LS fined,b he cl ai

appended h%tfl%lg g‘,L %\%Sﬁ%%]let ﬁn ?féefégl%? rllléﬂ dé:tgé rsﬁ%?‘%eoﬁr%%éﬁvﬁbgv%%ef}? Hﬁ“inﬁ%‘iq& arflye
of a pref efepesitiend)oditivsivies Ofiret ppliciv @t then resthaf € 143kr oT0H, Nadd/ t8K1 hdheSRY
envi sage certain nodifications to the foregoi ng enbodi nents whi ch, although

not expl i cheraptetisies o6 dbe adhesives hat At applisdrio theowsifiet byepd0Gf sltdohkl be

i i on, ' | 0B, 1204 13 {CLALNS 1 '

(19207 1 or PRl RE ol alsplex SPACHHE Hot bBoR: afibuecs sgnt I wpmetbopih 205
P

(103) and vehen theuidndbeldrodn{plfidy desiceyi00Gis Hxppiedytotingakt fittésStypREl b those
di spl ay panel (103), 5the djisplay, characterised by further conprising: a

cover ass&‘i‘ﬁ‘i"y&?rf gyring e of e hagdhgldeomputingevice168) to the circuit board
(104); [0042] To reduce the likelihood of impact damage to the display panel 103, preferably

the adhesives are applied symmetrically to the resilient layer 106, and the resilient layer

10 106 itself has a symmetrical shape, so as to cause the impact forces to be applied
uniformly to the display panel 103. Further, since there are no compression forces from
the front cover plate to balance the rear support forces from the rear cover plate at the
centre of the display panel 103, preferably the resilient layer 106 has a hole cut in its
centre to thereby support the display panel 103 at its outer edges.

15 [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



and a resilient layer (106) adhered to the circuit board (104) for securing
the display (122) to the conputing device (100). 10 2. The display
"according to claim11, wherein the display further includes a backlight, and
a light guide frame (121) di sposed between the backlight and the display
panel (103), the light guide franme (121) including at |east one snap clip
(107) for further securing the display (122) to the handhel d conputi ng
device (100). 15 3. The display according to claim?2, wherein the
resilient layer (106) has a first adhesive surface adhered to the circuit
board (104), and a second adhesive surfdde for adhering the display (122)
to the conputing device (100). 204. The display according to claim 3,
wherein one of the adhesive surfaces conprises a repositional adhesive

di sposed alda®yM%| ected portions of the one adhesive surface. 5. The

di splay according to claim3, wherein the first adhesive surface conprises
a permanent adhesive surface, and the second adhesive surface conprises a
removabl e 25adhdispley (KA2) fferce handbeldmempiiting davice 109 ¢pmgrisiag ¢l dspayspangher ej n

the renovabl g.adhesive.surf Il r e adhesi-yus. i gRosed
al ong sel ecdlga %‘gr% F%cr%lét 0 rcf‘f]@ztg g%%ﬁ? g%ﬁggie\f/‘ag&?ﬂ% gdggd.le 1Qﬁ§ P q )
5 the display characterised by further comprising:
a cover assembly (105) securing the display panel (103) to the circuit board (104);
and

a resilient layer (106) adhered to the circuit board (104) for securing the display
{122) to the computing device (100).

2. The display according to claim 1, wherein the display further includes a backlight, and
a light guide frame (121) disposed between the backlight and the display panel (103), the
light guide frame (121) including at least one snap clip (107) for further securing the
display (122) to the handheld computing device (100).

15
3. The display according to claim 2, wherein the resilient layer (106) has a first adhesive
surface adhered to the circuit board (104), and a second adhesive surface for adhering the

display (122) to the computing device (100).

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

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

25 adhesive surface.

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.



7. The display according to claim2, wherein the cover assenbly (105)
conprises a front cover plate and a rear cover plate, the display panel
*(103) and the circuit board (104) being di sposed between the cover plates,
the cover plates being-fastened to the |light guide frame (121). 5 8. The
di splay according to any one of the preceding clainms, wherein the resilient
| ayer (106) is configured to support the display panel (103) and to limt

i npact forces applied to the display panel (103). 109. The displ ay
according to claim8, wherein the resilient layer (106) is arranged to
cause the applied inpact forces to be applied substantially unifornmly to
the display panel (103). 10. The display according to claim8, wherein the

resilient layer ((106) has_a hole cut (in,i centre eb rt t he
di spl ay pan?elyﬂ{el S)iaiéﬁccp'[déﬂ%‘ﬁtcéﬁ‘me%g"é@mrié‘e cqyer a‘ﬁ?@‘tb& @S&?ﬂ‘é@?&?gg A8 to
any one of Ihe. @aﬁ%ﬂl dfbaf Lcéw}ﬁalatwhﬁe %dalatyfﬁnéle@obj and ﬂieafmmt (bbaR) (104)

conprises a urethane foam | ayer. handhel d conput i ng devi ce

conpri si ng teing/dspesediatwesnibacaeye mbﬂ% thaﬁ@veapbt@bpw fostymed 29 thadiebt amidry t o
any one of ng? % to 11, wherein the display (122) is resiliently secured
to the system h rboard (102), and the resilient |layer (106) is adhered
to t heSCI rcuit board (104) and the notherboard (102).

"8, The display according to any one of the preceding claims, wherein the resilient layer
(106) is configured to support the display panel (103) and to limit impact forces applied

to the display panel (103).

10 9. The display according to claim 8, wherein the resilient layer (106) is arranged to cause

the applied impact forces to be applied substantially uniformly to the display panel (103).

10. The display according to claim 8, wherein the resilient layer (106) has a hole cut in
its centre to thereby support the display panel (103) at its outer edges.

15
11. The display according to any one of the preceding claims, wherein the resilient layer

{106) comprises a urethane foam layer.

12. A handheld computing device comprising a system motherboard (102), and a display

20 (122) according to any one of Claims 1 to 11, wherein the display (122} is resiliently
secured to the system motherboard (102), and the resilient layer (106) is adhered to the
circuit board (104) and the motherboard (102).



