02 March 2007 Title: SHOCK RESI STANT MOUNTI NG FOR SMALL DI SPLAY SCREEN
[001] This specification relates to such hand-held el ectronic @@ridatcic2®07as
cel | -phones, personal digital assistants (PDAs), caneras, etc, which
include a display or video screen. [002] One of the encountered
difficulties has been that the screen is fragile. Yet hand-held devices

are veryrliksl y toshsrdregpetinOmMovathes Wee sausedrsmpgascanat |y, by the
user. Although the user m ght expect that (repeated) dropping wll render
the product inoperable, still the prudent nmanufacturer seeks to nake the
product as robust as possi bl e. The technol ogy described herein is

concer ne rov ts in the nn mount i g he screen, with the
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Now, the vvhol e weight of the screen unit may be concentrated perhaps onto
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of redlicing damage due to impacts.

[003] Providing cushions of foam front and back of the screen unit
is effective to prevent damage from impacts front and back. But it
is when the device is dropped so that the screen is impacted on its
edge that a major potential for damage arises. Now, the whole
weight of the screen unit may be concentrated perhaps onto one

impacting corner.

[004] Another encountered difficulty has been that of accurately
positioning the screen during production-line assembly. Screens for
hand-held devices are usually mounted in foam, for its shock-
absorbing properties, and the screen is glued to the foam. The type
of adhesive used is of the stick-on-contact type, whereby the screen
must be located to what will be its final position before it touches
the adhesive, and it is all too easy for the screen to be slightly
misaligned or misplaced. The technology described herein is
concerned with the manner in which the screen is located and
positioned just prior to contact with the adhesive foam, with the
aim of improving accuracy of positioning on a repeatable,

production-line basis,.



2 [005] The technol ogy described is ained at providing a space all around
the fragile glass conponents of the screen unit. It is ainmed d2Mathdlodg
the screen unit gently to rest, within that space, when the device is
dropped. It is ainmed at ensuring that the (glass) conponents are protected
frominpacts of sufficient violence to cause damage. And it is ained at

doi ng t hegss it Md9S hepeed e HakcribOP6]s SpAce Losidriaihgnd-eld ghectronic
device is at a tight premum It is very demanding to provide sufficient
space ardifthd the SE3EdR dhPES tPMBRABIES tHe ¢ 6RSEMIW o bET brDRIHES

gently to yrashiahtede aRkredpaglit lgbnthe desicgrer vatsm hasict SofdHVivgenan
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demands ¢aipdnandkyabe petecibe freahinbagys icr auffétlcbént enslensay tde screen

unit is so accurately placed.that the rgin_for osi tiaonal tolerance can
be reducetSr dé‘f“??r?hatpg’ﬁl. 1?0637]alﬁe§Ta Tﬁ)ﬂ/\fh@%? o o irgpga%?éalﬁ"vi ew of a
nount ed screen assenbly; Fig 2 is a reverse plan view of the nounted screen
assenbl y Fi 1, in.comhinatjion w-.th art of). a hand-hel.d electronic
devi ce; 51%6]3§E?%sceaﬁn3>l<%? oaggn n\%}i ié%vf%he&vﬁcﬁég?ﬁ% (geo‘)r%ﬁgnéﬁtast of ttlﬁgltrmunt ed
screen assmnuy oft Hg verybéemandimg mouptdvigief saféicidrg Spase uduner, and

t he scre it Fig.4.s d L ew, showng,t P %%th £2f the
screen uﬁ]et %%5%ef}i %&St t@e?ﬁgbf%géh%cgggné sté-‘?k, theep asut%?lcg e f and the
backi ng st @ftPF garbdinipacs - di Bgrdmendes toptar lvcehrdofta prountedscr een

assenbl v, ficTbhal 4£0-4iab rSPOMY drdeli 0o loadd:d 3R Efe SIdBeb@r ul £ *ﬂeg_nga,
showi ng anot her nount’ed screen assenbly; Fig 5c is simlar to Fig ba,
showi ng paasurpeel rotaiisdosed ealisaligned, misplaced etc, within the

space, the demands can hardly be met. The technology is aimed at
ensuring the screen unit is so accurately placed that the margin for

positional tolerance can be reduced or eliminated.

[007] LIST OF DRAWINGS:

Fig 1 is a plan view of a mounted screen assembly;

Fig 2 is a reverse plan view of the mounted screen assembly of Fig
1, in combination with (part of) a hand-held electronic
device;

Fig 3 is an exploded view showing the compoﬁents of the mounted
screen assembly of Fig 1, being the mounting frame, the foam
buffer, and the screen unit:;

Fig 4 is an exploded view showing the components of the screen unit
of Fig 3, being the screen stack, the plastic shell, and the
backing plate;

Fig 5a is a diagrammatic plan view of a mounted screen assembly
similar to that shown in Fig 1;

Fig 5b is similar teo Fig 5a, showing another mounted screen

| assembly;

Fig 5¢ is similar to Fig ba, showing a further mounted screen
assembly;

Fig 6 is a cross-section on line 6 of Fig 4 of the screen unit;

Fig .7 is a cross-section on line 7 of Fig 4 of the screen unit;



assenbly; Fig 6 is a cross-section on line 6 of Fig 4 of the screen unit;
Fig 7 is a cross-section on line 7 of Fig 4 of the screen unit ;020&rdw08h
2007 3 Fig 8 is a cross-section on line 8 of Fig 4 of the screen unit,
showi ng the screen unit in position just prior to its final assenbly into
the nounting frame; Fig 9 is simlar to Fig 8 but shows the screen unit

finally piasgenbl ed.ids0sthe: YRt h0ge f 4 are ri 0l Nd NG HchgpB&Mt ad tSCreen
assenbly; Fig 10 is the same view as Fig 9, but includes conponents of the
el ectroni c deVC¥nIFtRe PETEENSEHE Y dft POSEFP™ JUSGt PEHOWS % HéSsEFREN uni t
moved hard ogenboythecd eht, mydddiing tchemapunting frame. [008] The
appar at uses shown, in the acconpanyi drawi ngs and described bel ow are

nyin
exanpleé?gTﬁel§c%H@J6F‘FﬂeFﬁ%ﬁ%npzbr W iGH SSEURIht S JERI e by the
acconpanyi ng fdsaipBbed aittton@he NEGOERSAKI Fyahy, [Ppechii chd eatimtea ofrecenpl ary
enbodinents.éiog%L The apparatus shown in Fig 1 is a nounted screen
assenbly 20, ﬁﬁ’a di splay screen 23. Fig 2 shows the (back of the)
nount ed rigcneehs assenhhy 20w asseiyl ed butt dnthedeasiongoddnod <« RDA, and

secured rigic!alyC oothg(%gﬁing by neans of four bolt-down fittings 25.
[0010] Fig 3 ows T he oﬁﬁghents of the mounted screen assenbly 20. These
are (a) Fgmdlinis ngirfidamet@65igc Gnrpbisi sigeves ghasseeempoliti ngved Bard f oam
buffer 27, caonpri sj C g]g t e nPlaskic resilient porous
f oam and (cfﬂgﬁe%éggg%ﬁgﬁﬁfPﬁ .qtéﬁglﬁgwggjfpgﬁgm%'sone of the conponents
of the screen unit 28. These are (a) the display stack 29, which conprises
a stack Qg lB%erLSpatt8idQPIRSH Ofn WRLCHCESnddnG 15 SREAY RGr 86R 23 i tsel f;
(b) a éhelﬂlé%, %%%ﬁ?ﬁgﬁng a 6Ta§%ic nnﬁ %ﬁ%g?la%d (cfjggbacking pl ate 32.
described below are examples. The scope of the patent protection
sought is defined by the accompanying claims, and not necessarily by

specific features of exemplary embodiments.

[009] The apparatus shown in Fig 1 is a mounted screen assembly 20,
having a display screen 23. Fig 2 shows the {(back of the) mounted
screen assembly 20, assembled into the casing 24 of a PDA, and
secured rigidly to the casing by means of four bolt-down fittings

25.

[C010] Fig 3 shows the components of the mounted screen assembly
20. These are {(a) a mounting frame 26, comprising a plastic
moulding; (b) a foam buffer 27, comprising a punched-out sheet of

plastic resilient porous fcam; and (c) the screen unit 28.

[0011] Fig 4 shows some of the components of the screen unit 28.
These are (a) the display stack 29, which comprises a stack of
layers, the topmost of which is the display screen 23 itself; (b) a
shell 30, comprising a plastic moulding; and (c} a backing plate 32.
The backing plate 32 is bent and folded from a sheet ¢of stainless

steel, and incorporates a pclished reflector surface 34.

[0012] The several layers that make up the display stack 29 are
a tight fit between the ledged sides 35 of the moulded shell 30.



The backing plate 32 is bent and folded froma sheet of stainless steel,
and incorporates a polished reflector surface 34. [0012] The sd2ddamth 208Yer s
that make up the display stack 29 are a tight fit between the | edged sides
35 of the noul ded shell 30. 02 March 2007 4 The netal backing plate 32 is
crinped to the shell 30, whereby, together, the stack 29, the shell 30,

and the BackiRdiPhatiBnd2p1600sid tiut ertheed '%%e%ét%lslcﬁ%enwfcﬂé\iéby% bei ng
the structure that is to be protected fromi rTEacts 00131 The cri npi ng

i nvol vestAHehErovtiss oirask %ﬁap@’ﬂa Peeess¥y 359 Fhe tharkingsPiatsnl | 30, and

the pr 0V¢c§is&ﬁtaf:etﬁg§ i8¥ebPatde sdipshangi N@shebalnd ithe38rofictie kaski ng
pl ate 32, Flg 6 shows a  cross-section of the screen unit in the area of

the cri nlp% %R8 BY-eciefs RO (1%aCsEcti on away fromthe crinps. [0014] The
crinped screen unit 28 can now be assenbled, as a rigid unified single

conmponen to t mount i n fra 26._.The _under si f _the foam sheet 27
COMpOneTloo Lo NSV (1808, 26 e, p0der st de oL LD Losisheet 27
- sheet 27in shpr plasieid; sballt 30, wmietthsmheqvnmbh sf rigees 340ioftledhesi ve. The

adhesi ve_i e Stdd Res; 40 te by covering rips_(not shown),
the stri ;fsr{aggllrﬁ% Irbeécgle ? ] Ust %prllgor gypﬁat%aéc{l n%llﬁl at eﬁQo"’éS Bei ng
| ower ed crdownsiatport @tﬁchhﬁgscmarﬁna@mw irh thiseaadhesi wde CO0MB3, Huel Faaner of

assenbl y; i §h8¥\€' d rgelélt 8n88”g%1gte0§12 O{lcg__ g the springy tabs 42

protrudi ng fFom the bac I ng the” screen unit 28 engage with,
and rest on, the lips 43 of the plastic nounting frame 26, whereby the

screen U128 i s el dshboitdorechenar AR obs oy 3 st tlgan ot the

(exposed adhe5|ve stripes . Fig shows the screen unit /8 haV|ng been
pressed Wéd upttied tshég%mdé?@oé?@néf Wfé’ taekih e pingt £rape comt adhs t he

stripes ffhersMid &fr tthat rodhesreieon URidrL231 08BN o b Y¥nadhelgdato the
nDuntlr“% f%%nghg mounting frame 26. The foam sheet 27 is provided, on its
upper side, with stripes 40 of adhesive. The adhesive in the
stripes 40 is protected by covering strips (not shown), the strips
being peeled off just prior to the backing plate 32 being lowered

down into touching contact with the adhesive.

[0015] The manner of assembly is shown in Figs 8 and 2. In Fig
8, the springy tabs 42 protruding from the backing plate 32 of the
screen unit 28 engage with, and rest on, the lips 43 of the plastic
mounting frame 26, whereby the screen unit 28 is held slightly
separated from, and just clear of, the {exposed} adhesive stripes
40. FPig 9 shows the screen unit 28 having been pressed down until
the underside of the backing plate 32 contacts the stripes 40.
After that, the screen unit 28 remains firmly adhered to the

mounting frame 26.

[0018] The now-completed mounted screen assembly 20 can now be
bolted into the casing 24, as described. ¥ig 10 shows some of the
other components of the device, in side cross-section. The circuit

board 45 and other components are housed inside the casing.

[0017] The manner in which the screen unit 28 is fixed into the



[ 0016] The now conpl eted nmounted screen assenbly 20 can now be bolted into
the casing 24, as described. Fig 10 shows sone of the - other ca2haen2®7of
the device, in side cross-section. The circuit board 45 and ot her
conmponents are housed inside the casing [0017] The manner in which the
screen unit 28 is fixed into the 02 March 2007 5 casing of the PDA may be

contrast ggswiqt Brt g MBANGE I Be WHHERaEP&Y wild@sknbagahean idopgi b the
conventional ‘designs. The differences  attributable to the provision and

functi ont®tk PRE BPRT RSt ABst® CORVERt HRF b Eledégrp i beldie Fo66IBTSTIFE of the
probl ensa i tibudabaddedield skeeidioni endermita ios ofhele SERngeVvians sare prone
to being dropped. In fact, manufacturers have a program of drop tests;

typi cal I §+11t RE¥ARY i I/ACT1RPE ¢l assed as being robust enough and sturdy
enough if, in e.g eighty percent of the devices, when the devices are

dr opped a hejight of so y feet_onto a _concrete floor he screen
renai ns Mtﬁtryéct andd%f L?ECFP%?%%?%W Fbp ?lgélfj_ﬁﬁﬁé seplgﬁtf?/nf‘hacievfﬁg Hvi ce
be droppedctseuthadevicdsards promeneocbeher dapgedr |andwckl at-on, etc.
[0019] The nyent i onal desjigns hav ended to . perform.onl destly in
these dritasraras HBatr se 4aras og) GE0E 155587 bf w1 9r of B8 K eostr een
nore ef faot iclebyed raambsuch abuse enobgh ot stubily herdugh wift houte .gubst anti al

Corpr o SER el oS DIl Al BBl 0RL s i WekRl g v

occupi e e Ta being per
shoul d bPeeigbitedf t$ratmamiye feeemhtd B PERACEATE débbrphdre scdeshgremadiads been to

add nore; and. Mg #eALULASHOT ReLl QLIBNGS. mia‘élcéﬁé’éif}g thie Qkﬁée@%qfifcgr

prem um space I nside the casing, and yet at the same tinme t esigner is
pressur & 19EoPRYUcE tthatolbriands gnzengfcarmerpr aadear lppdsofatrwdpect s,
continuidlg. engi neering inprovenent has neant that conponents do inprove in
terms of the

[0019] The conventicnal designs have tended to perform only
modestly in these drop tests. O0f course, it is always possible to
protect the screen more effectively from such abuse -- but not,
hitherto, without substantial compromises and penalties by way of
extra cost, extra weight, and extra occupied space -- the latter

being perhaps the most acute.

[0020] It should be noted that the trend, in PDA and cell phone
design, has been to add more and more features of performance,
increasing the demand for premium space inside the casing, and yet
at the same time the designer is pressured to reduce the overall
size of the product. 1In some respects, continuing engineering
improvement has meant that components deo improve in terms of the
compromise between cost, size, weight, robustness, etc, and
performance features. However, the pressure in the direction of
improving resolution, increasing screen size, colour, brightness,
etc, tends to render the latest screens, if anything, less rather

than more robust.

[0021] One of the difficulties is that the display screen is of

thin glass, which is inherently fragile and prone to the propagation



conprom se between cost, size, weight, robustness, etc, and perfornmance

features. However, the pressure in the direction of inproving Q2dééwthRG06n,
i ncreasi ng screen size, colour, brightness, etc, tends to render the

| atest screens, if anything, less ratheg than nore robust. [0021] One of
the difficulties is that the display screen is of thin glass, which IS

i nherently ffilagiLe@nd RhANEL& thenpr gpagatiean; 02; MarLho209%e fdf
m cro-cracks, and needs to be protected if it is to have good performance

in drop REEMapge2B) dpRE §BFihgy tabs 42 assist in protecting the fragile
screen unit 28 fromthe violence of the drop test. Fig 11 shows the effect
on the screen unit of the device strlk a hard ob ect to _the left side.

By its i H#&4la, t hB'SEPESRINNTAPS282saP Ilé‘f P\F\BF?:{% ingithRi Fradied Smount i ng
}‘ r ?nre 26scrike haam mat@omathd 7idakheet Sf idhea drsbeaéstrmder,lgam sdramz. thbe
eft side ringy. tab 42L becones sed mh i.de springy
ab 43R T8 ThEGE TSP, Grs OF. thA PHEEACAGY TAI PARE PI Tfe Ponm |-
absorb ttte: arergyideof tBIyeltsrp:atHrtlal | ol rsg:ﬁelee sgieelB whirted Olemimergent | y

to rest, nder contr IIed decel bef or en.unit can i npact
agai nst Byt S A7 dloc A9 Figia. %[ 5@? hqem Jélaﬁlotszg{j%t Ea CHEN Gt the

i npact sé;tm;alrdmoaer yad [showscr €dre dmift asd@\mxrlhayth@hﬁ 420: theotheft than is
shown in. L ﬁ}-}eéée »Ct%les%én%‘z’ ﬁta%lé@'- ;g@iha%‘iﬁfthﬁcﬁzﬁ‘ AditbLe fupiher

(althoug% incr eased Sp the root area 46 of
t he backitmgingl at el@zheaﬁprimmé;gésoﬁnd hien gibei ﬁgymta*b ab@prbctélfrﬁ eSO 0

(511, 9M e 1SS hPGAN 16UIA KOG kbout e, backung, flralg Loreanyt hi ng

el se) er manent se even after an i that t akes the
screen mﬂoterzso@vé@mllfqair ﬁﬁé?lQ@ttlﬁ’@ | bg foxeh&he; §C§Wrtlﬁ Felgy dRactnith the

resul ting fiusthehydisiohbionsofrilhg backing plate itself, inmrediately

after the inpact ){he backi ng platé and the other
[0023] It may be noted that, even if the impact should carry the
screen unit 28 even further to the left than is shown in Fig 11, the
springy tab 42L can deflect a little further (although now with an
increased spring-rate), in that the root area 46 of the backing
plate 32, at the base of the springy tab 42L, can undergo (slight)
twisting and curling, without the backing plate (or anything else)
taking a permanent set. Thus, even after an impact that takes the
screen unit 28 even further to the left than is shown in Fig 11,
with the resulting further distortions of the backing plate itself,
immediately after the impact the backing plate and the other
components revert to their Fig 9 / Fig 10 positions.
[0024] The springy tabs should not be so stiff, of course, that
the impact of the tabs themselves puts such a large deceleration
into the screen unit as to damage it. Equally, the springy tabs
should not be so flimsy that they do not properly inhibit the screen

unit from impacting into the mounting frame.

[0025] It is suggested that the impact absorbing function is
adequate when the permitted travel of the screen unit, between the
Fig 9 position and the Fig 11 position, is at least about one-

guarter-millimetre, and preferably a half-millimetre or more. At



conponents revert to their Fig 9 / Fig 10 positions. [0024] The springy
tabs should not be so stiff, of course, that the inpact of they2mnadsh2007

t hensel ves puts such a | arge deceleration into the screen unit as to
damage it. Equally, the springy tabs <should not be so flinsy that they do
not properly inhibit the screen wunit frominpacting into the nounting

frame. [QQ23] tkbnlresugaaghethd hat ﬂn?g ct MRGpaDsSOr kg 1hugst ek 1 s
adequate when the permtted travel the screen unit, between the Fig 9

posi t i orPSHd tERE g ert1pBsPE i1, SPELIRIY |tekst tABORAT Gife-

quarter-mllinetre, and preferablyahalf mllimetre or nore. At 02 March
2007 7 ]e fromt ndpoi nt of i act absorption, the | er the
per ni tte@ogéfﬁl ect i '0if SF ﬁ\é %p'ﬁpl 'n§he ntghéaﬁﬁt?]g | 56’2%‘]";’315’ er abl y

aI S0, theha@pd hg-sadte tabtt tige Sﬂm‘rlcﬂgyedi[lahrecs houkbdube tSiechctoat drhe fror ce

qwredto reen, unit .to tothe 1.position.is about
twenty and’ pFQ“Sf rab$f? Slt O|nm%st kém\llvel gwﬁetntﬁfa?{égéa(%r e‘g}ﬁf tryt i's
suggestetcﬁnteha,heth@gmplorfnglyeteab:emubdlbe tIdo ist shfgdsfteidt th@okthrmre than

about thjrt. n fiar gably, I fi i t t uni t
to nove Si%r%ggc?ae%ﬁ'yoﬁlmﬁt 3? % ﬁf H'{ 1{htlagt%kt ng%ﬁérh.%%gf}g{’u% gdt 00
flinsy prfeﬁeurabby)kfdré:s’sftthfaritlatl@omlet@ﬂlmtd ofr eher abtepnf ilfllt‘éetp thW@s the

wei ght ofthe {?hﬁ{@ec% L] t JH&V%hEPetr?&rs%%nBQ' £ak§ QoG - ti@%ﬂnsés tO

di nensi ons, goo Fesul Is to say, ficant reduction 1n
nunber off fiai Fopkesiaa® @h@p @wts)tena%@d Wﬁ"réb zu Hddeeni tHes séreen unlt

wei ghi ng,dWeRt Y= fie gramR. ufieRo hbee st %'c%éénsﬁr?i%' tBagkyng plate 32 (and
therefore the tab 42) has a thickness of 0.2 nm and where two tab

el enents per side have a length (height) of 3.5 nm and each a width of

3.5 mm (obys, a S REl gimdHdiRGY, t gbodadNAthherisam si epagiy cushi oni ng
effect as those two tab el ements would have a width of seven mm It is

suggest & I RAFARhFeUEEHP BRI thEnPHEPSE oiPhguTst & P PReSSHANGH e abs

may be been obtained, with a screen unit weighing twenty-five grams, when
the stainless steel backing plate 32 (and therefore the tab 42) has
a thickness of 0.2 mm, and where two tab elements per side have a
length (height) of 3.5 mm, and each a width of 3.5 mm. (Thus, a
single springy tab ﬁaving the same impact-cushioning effect as those
two tab elements would have a width of seven mm.) It is suggested
that the acceptable limits of spring rate of the springy tabs may be
set at between one half and double the spring rate of tabs having

these dimensions.

[0028] It has been mentioned above that the springy tabs 42
enable the screen unit 28 to be positioned accurately, with respect
to the mounting frame 26, just before the screen unit 28 1s pressed
down into final contact with the adhesive stripes 40. Further

consideration will now be addressed to this point.

[0029] In the conventional designs, it has been quite difficult
to position the screen unit accurately within the mounting frame, on
a production-line basis. Especlally when the screen unit is
assembled automatically, there is little oppertunity for the screen

unit to be unglued and repositioned, if it is misaligned. The



set at between one half and double the spring rate of tabs having these
di mensi ons. [0028] It has been nentioned above that the springy2thesh 2027
enabl e the screen unit 28 to be positioned accurately, with respect to the
nmounting frame 26, just before the screen unit 28 is pressed down into
final contact with the adhesive stripes 40. Further consideration will now

be addr essed ihAmbit S« RAUNhot [kQQ%%JckEB theaanventd onglndasi gAspedtiofas been

quite difficul't to position the screen unit accurately within the nounting
frane, ot ™RYpPBdiR¥GDAIRF n%"ﬁﬂaéﬁ@ SEa RS PPy hitve M itS7d 19BMeRh i t i s

assenbl ek @yl goﬁﬁgﬁ)@]ﬁﬂﬂt)tedt het dre kbbb QPROEhUN] 1ghther pkheesciaen unit
to be unglued a repositioned, if it is msal |gned. The 02 March 2007 8

n
m sal | gL IABER P GEOBESHi KEd tdFeuh® i 19 CREITY RRRFTFPnsPESE iHRUI ¢ may
be not edsddmabnieyengriditsiehl@stav@ngul arsddtsahi gaeaditliaan sbardly Jser
permtted. 1f the screen is even slightl rceptibl .m sal i gned or

P boked MILEFIEL 1% TRETRERT ot aBePhr B eRs | KA 1 BHCRY HIEHS Jhrent
woul d haj@aiﬁleiéﬁ(ﬁualﬁtysiérabiﬂel toypdattl | a user would usually interpret
the msalignment as irritating evidence of general |low quality in the

product. [0030] Simlarly, when the screen unit is assenbled nmanually into
t he rmunl’[GOi?@]f ranggimifiekr gy twhes pbosssbteert mattt he opemdiied manwgtitlymake an

attemnt Lo enposbian a:pisalLned ereendii;. . ALAGt bEg dhal cannot

be reli manual - asse ner wou e a support
edge or ntmtl inkke agyaiansemphi wh rteh@oswpie@rataorﬂl@ahlqw StCIﬂreeBcw@etn @nit, just

prior t J%\ﬁ%én&l&éﬂ%agﬂbﬁ b&qreqflgbl ¥n dovia, aggusf%s%%ﬁgveth&bmver

provi di ng a support .g on a productlon g, IS no referred
[ 0031] HeassInRowesred pﬁeva@%earrtﬂwppmg fe O t:hWalslliﬁ fafanaénﬁt— g chefiBér e

that the,3CLesp M treWRStROSIddenedyPE Opﬁ{sh-)’pri&Peébt adk¥rifRY tHdQnit
production line. By contrast, as descri bed herein the screen
carefully down onto the adhesive. However, providing a support

edge, e.g on a production jig, is not preferred.

[0031] Thus, however the assembly was done, it was difficult to
ensure that the screen unit was positioned properly, repeatedly, on
the production line. By contrast, as described herein the screen
unit 28 lies perfectly positioned, but clear of the adhesive 40, as
in Fig 8, just before the screen unit is pressed against the
adhesive. The production line operative can achiewve hitherto
unachievable accuracy, repeatable, with very little care, attention,

or skill.

[0032] Not only should the screen unit be free of any degree of
angular misalignment, the screen unit alsc should not be misplaced
laterally, i.e more to the left than to the right. The Fig 8 / Fig
9 assembly manner ensures that both angular misalignments and

translational misplacements are reduced to an imperceptible minimum.

[0033] It is stressed that this degree of repeatable accurate
positioning does not require placing the screen unit against some
solid abutment, as a positioning datum -- which might leave the

screen unit vulnerable to impacts against that sclid abutment.



unit 28 lies perfectly positioned, but clear of the adhesive 40, as in Fig
8, just before the screen unit is pressed agai nst the adhesi ve.02Theech 2007
production |ine operative can achieve hitherto wunachievable accuracy,
repeatable, with very little care, attention, or skill. [0032] Not only
shoul d the screen unit be free of any degree of angular msalignnment, the

screen éera'aég ﬁ@gﬁ' 4206 ermu%elca%dls ! gher bl Yovd 18 901 Ende:f @Edl eft

than to t e right e Fig 8 assenbly manner ensures t
angul ar #Extighfrein §%@@n§?a?%lﬂéma§ﬁal ik Flabendetsl earéefetucdd to an

i nper cept il BBl BYMenel 9B33lgy trabs, SIAL LD NGt st hndearee Qfam.

repeatabl e accurate positionjng does not require placing the screen unit
agai nst BemEeYsOirertEng: denthigs i§rpett tioiifgmaat umagewhs cPFR JRE | eave

the scregredinbh yaluner aﬁbgct Ollé’ép@ﬁt shagaianst okhake SQlrednapylf et +nh2
March 2007 9 After assenbl the screen unit 28 is ahle to nove in all

nmodes ant® “HitPethf GHRELINGY, Eg%n‘gsze apg AMRces AHdT Yy HendBeEterated in all

t hose noglessdeyvehe. springy tabs, and by being surrounded by foam The key
direction in which inpacts do the nost damage is when the direction of the
inpact lies in the plane of the screen 23, and that 1is when the springy
tabs 42 pouB4gdhesimvexod@ fapet i49nofiDséam efsf gthedety.tHe0@34]inA X4,0ahdl ayer

47 of foami s Iu d to the casin 4, and surrounds the aperture 48 in the
Lo ng SATdRnds G5 el UELC o0 N9 Bte AN oS dhT ONBNE: (e TREY ' Sl i

of the scrtede aﬁﬁlemvletlyrraycurapg@nthhatardms sér vhe sqerposest . | tIti may
desired ﬁ%?%ga%&e £ ?Erv&% pBQé% 28 ik %Qﬁe&ac%ebggﬁg aef ghye 40 on

the foamt secures e scr en unit’ to the foam shoul t he ki nd
that pergices seqdar%tl oAn Thet gdisesi Viee tdwiesdweut@on Haef fagm tidiatthe  casi ng

32??' ngsieesCQJver EhéT%]fc%eBﬁr gRpent, kyRerodPQinl1 Noyated @s shpynpdhe screen
permltsyseparatlon The adhesive that secures the foam to the

casing should be of the more permanent type.

[0035] Mounted as shown, the screen unit 28 is very well
protected against impacts. It has often been the case
conventionally that a glass cover or lens was placed over the actual
display screen, for physical protection. The designer could arrange
that it was the glass lens, and not the glass components of the
screen unit, that struck the casing during an impact, and this

arrangement did provide effective mechanical protection.

f0036] The disadvantages with the use of a lens, apart from
extra space, weight, and cost, are that the lens interferes with
light transmissibility, which can be critical especially when the
screen is in reflective, rather than back-1it, mode. Battery life
is critical in PDAs, whereby the designer arranges to maximise the
time spent in reflective mode, whereby the time spent in back-1it
mode is minimised. The provision of the springy tabs is useful in
enabling the mounted screen unit to be properly resistant to impact

damage, without the need to resort tec a covering lens.



protected agai nst inpacts. It has often been the case conventionally that
a glass cover or |lens was placed over the actual display screddMarar2007
physi cal protection. The designer could arrange that it was the gl ass

| ens, and not the gl ass conponents of tifie screen unit, that struck the
casing during an inpact, and this arrangenent did provide effective

mechani cgdy ot ecti@rghoh%%el JJ&%&&@@@V%@%W e uaﬁbyﬁgtﬂa‘n arl ens,

apart from éxtra space, g , cost, are that the lens interferes
with |igingyahahs St [theyd O%F@Iﬁhé@ﬁs Hehadr iisi ehfedsyectal Py taEn thfe

screen ig-ddin @hk €CEide inpather thansbaeK-duigdgestBdenBather yptide thbs
critical in PDAs, whereby the designer arranges to maxim se the tine spent

in refl é&ﬁq]\?’ebﬁoﬁl‘éff%m@r”ébyo% He it pehte it thaek-The foRBIEL$E Wi mi sed.
The provisi@Rtotatde, &Wpﬂgyeﬂeyb@rbseuﬁeiw doeeg @bt .ng thhenamiypeed£scr een

unit to be properly resistant to i anmag Wi t hout. the need to resort
to a cov%qqendmgéﬁg a%?%FEﬁa%?nngbg[%Sﬂhel O%‘ﬁdﬂﬁt&rﬁéi ﬁ?fécf ttdh(?od t hat

it is theireeibenats odrrefsskhein Samrelamgyaxﬁfahmw thetf@rﬁ[ (mamaﬁ:bsm an®dt hat i s

effective to.protect the screen unit_fr acts. i.S_nhot s gested
That t heE St Ry O E ot BAEG TELTT | EPEME 10 SHES CHRuTOTr & WihgaP ¢ he

f oam cusiivessparelyn amgfuacasgsytelcnipnpopes Ie)xpplrmeacé Helse ssoween unit. In the
type of edge-inpact as illustrated in Fig 11, the foamnmaterial (and the
adhesive) is stressed in shear, and thus the foam absorbs a good fraction
of the iMIs6l enerqy.thSi pibar Ihandj ust ¢dre Heoanroh ind udwng giveprbagel y

adequat & BLOLGSh! Ao 5 EXRELIENSE DaoLonoMn.c 003R). it be ALhar bepd. it

can be worth i ncludim pringy en in a case ere the extra
i npact resiudradce Tlsﬂr dal ty Frt, théqﬁth@d fupiggion sof Gheappripgy GEler

functi on.4 Q{ btehff‘mﬁcpfﬂaﬁ&y 6 A08h21C 3R DER | MRS @k, agmmrn 4 BeaSd nax tabs

assist in locating t screen unit in exactly the right position just
prior tcqreesshnyt tHe exgekberthenird gHbvWPrBitient hBshdieSirvEC IR IM@nERFon

woul d t“%df%@huhnlt down onto the adhesive. This function would be useful
even if the screen unit were glued directly to¢ the casing, rather
than to the foam cushion -- although, of course, screen units are

almost invariably mounted in foam cushions.

[0039] The expression “springy tab” as used herein refers to the
whole springy tab that is present along one side of the screen unit.
In a case where two springy tab elements are provided on the same
side, e.g two on the left side of the screen, and those two elements
are stressed in the same sense by an impact, those two tab elements
would be regarded as sub-components of one single springy tab on the
left side. As shown in Fig 5a, the screen unit has been provided
with eight springy tab elements, twe each side; elements 49T on the
top, 49B on the bottom, 49L on the left, and elements 49R on the
right.

[0040] It is not necessary to provide eight tab elements in
every case, however. As shown 1n Fig 5b, only four tab elements are
provided, two 50L to the left and two 50R to the right sides, and
none to the top and bottom sides. (Fig 5b corresponds to the

components shown in Fig 4 in this respect.) Now, in order to hold



even if the screen unit were glued directly to the casing, rather than to
the foam cushion -- although, of course, screen units are al nd&tMarch 2007

i nvari ably nounted in foam cushions. [0039] The expression "springy tab" as
used herein refers to the whole springy tab that is present al ong one side
of the screen unit. In a case where two springy tab el enents are provided

on the sgie ;3kLd8 ufrd rte‘é@rQ{héch%gagf'lEtSﬁcﬁ?/b%fttgnlﬂem%%rc%%n tROd 4 Hos@qt WO
el enents are stressed in the sane sense an i npact, those two tab

el ement stighdultdPbel sregdsdeboakd éa?btéahfpolr?éaﬁ@lév ohe® éﬁlﬁ@Fel%pfrh%gy tab on

the |efiosiRrofSashomioh) i tRdr tBEkSES 82nidnthe hawnkesy Prand.dede with
ei ght spri n%y tab el enents, two each side; elenents 49T on the top, 49B on

the bot tRAf DASE 5AURh&NREf Ehe ARFISPEEMS 49- 0h e 11 tHRLE JUVLTE 1t is
not necessas ¥ tner@r@nl@@sesghnatrabeehemes imnthevesy/measen ddyemdion AS
shown in Fi only fou b, el ts are provided, tw 50L to |l e

and two %%ﬁ%teé’ b erjlngﬁﬂq‘ s}?j’(%'s/rlg hﬁ?‘l%tltoél t h&Ttoh RTd BTt oth s tﬁi‘é‘g (Fl g
5b corregpordart oah he emeappanerd sighowait noFicgedri reddeicsivespacitets.Now, in
order to hold 02 March 2007 11 the screen unit restrai ned agai nst
top/bottominpacts, the left and right tab elenments should be tight

| at eral | )go4lle ti git Eiug bhe theoplbbet omi dipréobiyonabsd MH3LhEBR ockets 52 in

t he nount | fr e nd_ t.hat ringy,t tight in
t heir socekorI B a%we a rTrgr%% Ogr ggggsgsm rmﬁgglln ]?ence |n§?h% %ﬂer;}bottom
directi oﬁ?lga§bﬂ heys dwe ngnat teetteaf gheagit ddigreet pHnredistagcaoto rté@essary
that al oy, t g t hei pegt cket,s.
[0041] 17 875 e A e AL SR ot She ney Tabe b3l SHH e Bean Feddeed to

t wo. Thu%tgofBbcouI‘fsecans hepeemi rAaneminEpurtias re;h@f éﬁwer( Feg 5BYS s®SCEi vi ng
a rat herlrgm%ﬁrt@%ﬂra%@ eﬂe@&ﬂﬁtg?,negb; b he w,gea&f HoTRaftedfidf causes

the screen unit to rotate in pl ane of FI% can happen,
somet i nﬁ’s%th@ﬁa’éh%lheorﬁé@iegh%ﬁtr?é‘si réght syiges, because of the other

components (e.g wiring ribbons, etc) asscociated with the top and

bottom, whereby the Fig 5b arrangement again is preferred.



in which to place the springy tabs on the top and bottom edges rather than
on the left and right edges, because of the other conponents (08Mprahi20Dhg
ri bbons, etc) associated with the top and bottom whereby the Fig 5b
arrangenent again is preferred. 02 Mareh 2007 12 Cains Claiml. A

di splay screen unit for a hand-held el ectronic device, wherein: [2] the
screen unit conprises a stack of layefsimd3] an uppernost one of the |ayers
conprises a generally flat display screen, which, in plan view of the
unit, has an outer periphery; [4] another one of the layers in the stack

is a met@laikaeki N9 aipake; séRlerd hainetad Dagkinge pl atiecrsondk Meritkat, and

defines a flat plane of the backing plate; [6] the display screen is

carried rigid Y$5fiHe netal backing plate; [7] the netal backing plate

i ncl udesgy nunber MMeOkcepeh NGt kalprivdere shbts & lagast;two, and in

respect of each s ringg t ab: - the springy tab conprises folfg?of t he
e

metal ofltlhe backdhyPBrEEest i %Fcﬁh? YREP af OTRE 15&7t 2oBENBF fat
pl ane of the backidigppkat €crd], whibhplan pleewidhe Sphiengyitahapr ebr udes
outwards from theou%ut er eriéohe__ry of the display screen; the unit is so
configured that tH& ?&Pﬁg@p}f a87’is able [10] to undergo resilient

defl ectifporl i n di r ectatberDpndeingha layvewctinonhe hsttadki és pametdlelbacginde
pl ane of the backiprl%te[’_)l ate and is directed inwards with respect to the

[51 the metal backing plate is mainly flat, and defines a
flat plane of the backing plate;

(6] the display screen is carried rigidly in the metal
backing plate:

{7] the metal backing plate includes a number N of springy
tabs, where N is at least two, and in respect of each
springy tab:-

[8] -~ the springy tab comprises a fold of the metal of the
backing plate, in which the metal is bent out of the flat
plane of the backing plate;

[9] - in plan view, the springy tab protrudes outwards from
the outer periphery of the display screen;

f101 - the unit is so configured that the springy tab is able
to undergo resilient deflection in direction D, being a
direction that lies parallel to the plane of the backing

plate and is directed inwaxrds with respect to the

periphery of the display screen.

Claim 2. Unit of claim 1, wherein, in respect of each springy tab,
the springy tab has a spring rate such that the tab deflects
in the direction D through the distance Tmax, when the
deflection force is not less than ten times, and not more

than forty-five times, the weight of the screen unit.



peri phery of the display screen. Caim2. Unit of claiml1l, wherein, in
respect of each springy tab, the springy tab has a spring rat &2ddar¢h 2098t
the tab deflects in the direction D through the distance Tnax, when the
deflection force is not less than ten uinmes, and not nore than forty-five
times, the weight of the screen unit. 02 March 2007 13 Caim3. Unit of
claim 1, cies ain, bdid e¥Pechifi,eaeBrepi] NGY rkabect tdre SRR BYYidAb ths, bent
upwards fromthe flat plane of the backing plate. Cdaim4. Unit of claim
1, wherein thetperigdHesy bIP tiie PsefFeransist TrAastisvd 1G5pBs#e fdé8e and t he
tabs are arranggekianRepentgeach of the opposed sides. Caimb5. Unit of claim
1, wherein: [2] the screen unit in plan view forns a rectangle; and [3] the
springy tab is itself flat, being fornmed as a sinple single fold,

pr ot r udi ¢ihif @M onNgnisi d€ ofiathel,r edkasdl eche gadiphery alfdtheescpamalihet to
that one side. O aim®6. Uni% of, cl ai n%]l V\,heE)ei n: [2"]6 t he screen unit

i ncl udes a pl aB#Y C"Sh&PPOSER)S I8 nT RIS IFAPS ndt Rl 2 HALRRFALH &P REE an
upturned rim afndhd 4ppbags dimdedshe rimare crinped into correspondi ng
recesses in the plastic shell, whereby the backing plate is secured
rigidly to the shell. Caim7. A nounted screen assenbly, being a

conbi nat¢lerimob.a Worteed chaimthatwhfasis: within the scope of claiml, and a

nount i ng, f,r ame iLn: A S I.5sPhysically.suitable for

i ncl usi o[ngji n ath%{agﬁcrg-%ﬁgl‘#[l%% elcr{]i%%lﬁc‘? evi%géis[%]%cﬁ%nﬁos’erréencﬁ of the screen
unit in t¥e directlihonsbrisgy makedenitefli Hdasereenarfiormed| a3 iveimplehe
hount i ng single fold, protruding from one side of the rectangle,

and the fold lies parallel to that one side.

Claim 6. Unit of claim 1, wherein:

[2] the screen unit includes a plastic shell;

[3] the mainly flat metal backing plate has an upturned rim; and
[4] tags in the rim are crimped into corresponding recesses

in the plastic shell, whereby the backing plate is
secured rigidly to the shell.

Claim 7. A mounted screen assembly, being a combination of a
screen unit that falls within the scope of claim 1, and a
mounting frame, wherein:

[2] the assembly is physically suitable for inclusion in a

hand-held electronic device;

[3] the movement of the screen unit in the direction D is

movement of the screen unit relative to the mounting

frame;
{4] the mounting frame includes a plastic moulding, having a rim;
[5] the screen unit lies assembled into the mounting frame,

and the rim at least partially surrounds the periphery of
the screen unit;

(6] the rim has an inwards-facing abutment surface; and

[7] the configuration of the combination is such that the W

tabs protruding from the periphery of the unit touch the



frame; [4] the nounting frame includes a plastic noulding, having a rim
[5] the screen unit lies assenbled into the nounting frame, arfd Maneh 200Mm at
| east partially surrounds the periphery of the screen unit; [6] the rim
has an i nwards-faci ng abutnment surfacejsaand [7] the configuration of the
conmbination is such that the N tabs protruding fromthe periphery of the

uni t touch the 02 wa&!aSZQQZinglﬁbh@m@wss-Jr%iceg &b Bt oS faGS.onupon the
conbi nati on being subjected to an inpact i1n the direction D, thereby

i nhi bi ting the scriedhusirPieed f£of pRMIRARChIAgTRh HRGHAPT Ny fHP&FELYCl ai m
8. Assenbly of clajfRibicWhereid scirBek 6gPAC tak1 eaghbns PLBEYng tafe. the
assenbly is so configured that the springy tab is able to undergo
resilient deflecti®H304l FF#f-Tmax in direction D, relative to the
nounting franme, where Tnax is at |east one quarter mllinetre, and
preferably .is_at |east arter-mllinetre. .Caim?9. senhly of. _claim?7,
wher ei n:c%/aé]‘“ Ene s%?séeé[}kfﬁﬁng B g]n VhERT for B Jée?peeccttaﬁgl B2 T3 Y at

| east one of theb SpHeN@ysb@milsy AQANPE I SRSEilgEedr tHDE echeSepat aje tadbiel ement s,
| ocated both or_all_ on commpn..side of_.the.rectangle. ai m.10. Assenbly
of claim 9, V\/n%}?]g? n:° ?ef‘ﬁ% Iieﬁﬁléfréﬁe‘%fsle géo?eE‘i’ataa%&ﬁFg%T?f{ cfoss- secti on,
the thicknessditsridoh bei ngiadual té otichencuhicékmessme, ofvhéhe Trlaxckengt

pl ate, the tab, el enent havin .hei over al : idth of W
m [3] where lreaizseto.oélr%nquﬁ%eq%%é?n%ﬂ%énrf’ E%BJ?E%ﬁr%lmsﬁg v a\sé%nél y of
claim7, wheregmitire-agdémtyre.ncl udes an

Claim 9. Assembly of claim 7, wherein:
[2] the screen unit in plan view forms a rectangle, and
[3] at least one of the springy tabs comprises two or more

separate tab elements, located both or ail on a common

side of the rectangle.

Claim 10. Assembly of claim 9, wherein:

[2] the tab elements are rectangular in cross-section, the
thickness thereof being equal to the thickness T of the
backing plate, the tab element having a height overall of
H mm, and a width of W mm;

[3] where T = 0.2mm, H = 3.5mm, and W = 3.5mm.

Claim 11. Assembly of claim 7, wherein the assembly includes an
impact absorber, comprising a layer of resilient foam
material, lying between the screen unit and the mounting

frame.

Claim 12. Assembly of claim 11, wherein the layer of foam material
is secured by adhesive to the mounting frame, and by adhesive

to the screen unit.



i npact absorber, conprising a layer of resilient foam material, |ying
between the screen unit and the nmounting frame. Caim1l2. Asseéaibdaychafdo7?
claim1l, wherein the layer of foamnmaterial is secured by adhesive to the
nounting franme, and by adhesive to the screen unit. 02 March 2007 15
Claim13. Assenbly of claim 11, wherein the rimof the nmounting frame and

the spridig¥nt 288 args2RLEPMNM4 QULefl WM ! hieeeRRCiNd Grired¢htpd hefunthal;, [ 2]
(a) prior to the screen unit being secured to the nounting frame: [3] -
the screen uni £r&3%nh 3pe PraceFiRPY ht#te aFr FAgTPRESr e het B P@8EF nt on t he
rimof the nougid@theamenatd;4] - with the screen unit thereby prevented
frommaki ng contact with the securing adhesjve by which the screen wunit

i s securléd to the OuREERE ¥ &RE; SERFT SPiEpYe e SeSPEEA thitScan t her eupon
be pressed into caomfuatlingWiddmet:he securing adhesive. C aim14. Assenbly of
claim?7, erein, in respect of ,at |east qgne  of, the springy tabs, the rim
of the modnting frambe ReTiied 4t SHORR PLRAPLHIY GPootRIIAYILROs to be a
tight fi t on t he ﬂﬂedtabfofeﬁthelgt ab_.tl_@ ajim &5. t]ﬁsssmmrtyn@f fedrai;m 7, wherein
telhg C[rfg:}itz;'é”g d‘;{/f‘gg- i8R pequred rigidly Jntg a casing of a hand held
contact with the securing adhesive by which the screen
unit is secured to the mounting frame; and
[5] {b) the screen unit can thereupon be pressed into contact

with the securing adhesive.

Claim 14. Assembly of claim 7, wherein, in respect of at least one
of the springy tabs, the rim of the mounting frame includes a
socket, which is of such width as to be a tight fit on the
width of the tab.

Claim 15. Assembly of claim 7, wherein the mounting frame lies
secured rigidly into a casing of a hand-held electronic

device.



