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such a disp liquid-crgstal display (L
devi ce usefl bb"‘mtforp‘ﬁe‘?:orrpd?é?‘gegu% ‘as’ a portabl e conputer or fofa APR 1938

portabl e LcD de@ié@‘ YD SoSAFERdT laky dRelc@niput@rt @drigdishng fae TicBD
device includes a liquid crystal panel 20, a back |ight O wunit, and a
driving ci®e¥#%¥®board 23. The back-light unit conprises a
| um nescent |anmp 11, a Ianp housing 12 having a U- shape and

The fnci dent |/ BRE Fromithe ladin Ve @it i el G

di rect’gon, davpeet eat LoD bdard sheelCll Simbivtatriomgleiesd isgid agmocmwr@,r,a

LLgfécPrha%ﬁgggglly & Hépt%ﬁcon SI ngp{%@c{% rslgck?%er#? ?L'g t om t he 1 ght

gui de 13 o generalscatlimid enysumlrdisplay f €My davdas gifed fom

Ithe fhrst andofg ﬁeaé BLEREs 18 gosdy1ld ca&npu@zrr& FRR 2porabldf the
I quli cry

t al 20 with certain vi nd I rst
support f r§ 18Y5bﬁp5:??‘l""ﬁgnﬁa%%% e enﬁ‘ﬁgernq’g s Tig. Fi%y t%f 512:5{/\5
crossigect devatevinelodeshe lighid crystalipimeg @t ea Jt&cihdwghg: alrgrt‘adual
thickness. degrgage. ,n, ; [ a the |ight
source 11. g & i@ﬁ; g%:lé%fg? 5% %rs] ”5]1‘1{% r%%}? ce |sﬂf’|c')L>r?ed at a
This is thgomppnagéngﬁtash*elm.nescent lamp 11, a amp hous:.ng 12 having a

Date: 0 S5y 204n surround n the lamp 11, a light guide 1% a
t hi cker end o? t he ?I e ate lD:LS Whe g hg fluorescent

lanp 11 i STFHP‘ﬁGHOEthﬁ@ff?ﬁmngd‘: ke olRGiRent 119htso1}"r% the henigqnkd
by thesl angibensibg 28 anér%ﬁﬁlwﬂl directidig, fd lpfcﬁﬁaﬂﬂtoﬂ éhﬁlae'ltl 15 The

(et ected LEANLGLR0STLS ot obfAUBY, (o thessaral! S doupy dpd e ot per
arrows. Theegonfiepkight stxpe'eabl% a¢t ovethe preuadtios cafhetette 15 and
light - gui di-BgaRL8E RglBnendnt cAEHES1 18 i SR WhS P! dlide 13 to some
direction, a diffuser 18 diffusing the light from the first and
‘20 second prisms 16 and 17 to a viewing area 21 of the liquid
crystal panel 20 with a certain viewing angle, and a first
support frame 19 supporting these elements.
Fig. 2 shows a cross-sectional view of the light-guiding
plate 13 showing a gradual thickness decrease in cross-gection
25 as it extends away from the light source 11. A fluorescent
lamp 11 as the light source is fixed at a thicker end of the
light-guiding plate 13. When the fluorescent lamp 11 is turned
on, the light 23 from the source 11 is reflected by the lamp
housing 12 surrounding the fluorescent lamp 11. The reflected
30 light transmits through the cross-section towards the other
side (thinner end) of the light-guiding plate 13 as indicated
by the arrows. Then, the light spreads all over the surface of
the light-guiding plate 13 and reaches the display area 21
(Fig. 1) through the diffusion plate 18, At the same time, a
38 thin film transistor formed on the liquid crystal panel
controls a corresponding pixel according to the signals from
the driving circuit 30 (Fig. 1) to selectively transmit the
light which collectively realizes the display of images on the
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1) t.hr ough The di ffusion plméit\ue "l8. At the sane tine, a th ”'.RL(?“OflIFnS
tramsi.stor formed on the liquid crystal panel control s B S —
cig e$"’tvmd| ng pi xel according to the signals fromthe . driving ci rcui t
23 (Fig. 1) to selectively transnmit the |i WﬂawbcnReplaced
colﬁectlvely realizes the display of images on t 15
The liquid crystal display is usually combined wth, mr
not ebook cgng % as_an output screen. The fol | owi ng rre h use
to fix the*tPRu™E ¥FF3tal display to a device such as a not ebook
conput er. The lidefércrystab d:isgs.aﬁaanmxfﬁily rcaantriored mittdmalfda qui d

fZPrst C; éi:%%ﬁ%f?fgg n%%c% muwé%o%g %lBaclg eﬁioosejI%hrough thet e

ground supfetiowing Beehad badized tf¢ rgix the hfcn@tdemmgstﬁrlaréé-spglamé:%reom
in Figg. 3 evi@@”su&ﬂeaﬂré’uﬂétebook &Wél" ng plate 30 and the first

fastening frame_19 are 25 fi xed by screw 31 as shown in Fig. 3a, In
other .words, a Reterripgutq E%?%ta?racﬁ%l%ﬁl i 13 RNV QRAk deBtich as a
3 ' nOt:ﬁprJal caippley, s gﬁoﬁmfm;ﬁmﬁheg forfde fmtl@ldlﬂaﬁd’s’ﬁﬂ? on

19 and the u ti g at by fastenin ch as
a SCrew. tHE O %@vﬁ %a‘ﬁ?gfﬁu c?? ?%ﬂ“&f%g}fﬁf [)sgd"rﬁasquﬁeé# due
5 to thetheo’ggh bhetgeosndesmppwmglgplaxe Ha0 raatdldxheainmmvrfastemnm
Figs.'{8a a regv unt h cr ew
S forﬁed g%artﬁg l%bo%tg %? ace g#?heﬂ? 'i'}(i]&x Vs ﬁmun djl'{rsngta{'}}%

di spl ay arBdabe 2Peandqhhg Eiyst aiastenlng“ Erang lkﬁe@é?ﬁasf dw a SﬁPIeW

According 89 abes%wcmrmgesgal beth aber wdhes L@ll id dﬁ#sﬁﬁloperat es
as follows., Th ht _fro géhe | mnescent 11 is incident on the

ORI STRURIEE S Fhn 25 aaqt QIRPHRET, §9 G
unit. A cootfakten thecfirsttfasterinn fhemelriyiangl adhe yrodanrd 23

t t 21 .of th I d
crystar  SopgRrabBCRREE po Y ARGl SR flefad W e D
is a draw ng shHWNﬁ'gea, pthe illmd)fcx?@tdl ridsplay bexsywes|tyhisthaic die i
the Convethgn%ngtﬂ%g Eh¥Skéten accof’d%g% Wo A Gferhdd s BIRAD 10V

t he assenb resul a second rt frame 40, Qfglt st al
panel 20 afd9BacRa and 3brghM°WYeﬁav$¥%°%rF%§@%}VT§tr &rd figr the

nmounting tgcew is £poheAbLR €REPEESHt Shefsas B wepduld am kil s nade
of o display, the display area of the ligquid crystal display becomes
naxrrow.
According to the structure described above, the LCD device
operates as follows. The light from the luminescent lamp 11 is
incident on the rear surface of the liquid crystal panel 20
‘55 through the back light unit. A control circuit place on the
driving circuit board 30 controls the incident light on the
viewing area 21 of the liguid crystal panel 20 to display
images and characters.
Fig. 4 is a drawing showing a plan view of the final
30 assembly structure of the conventional liquid crystal display
device. Fig. 4 also shows the assembled result of a second
gupport frame 40, liquid crystal panel 20 and back light unit
having an assembly structure for mounting to a portable
computer. The second support frame 40 ig made of metal or
35 plastic, and holds the liquid crystal panel 20 and the back
light unit. EHere, the driving circuit board 23 is located
behind the rear part of the back light unit connected to the
iiquid crystal panel 20 with a flexible film (not shown).
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or pl astlc and hol ds the Ilclulis@héé{f}éﬂs?ﬁ ﬁe 20 and "= ¢ ikChack

nit. Here, the driving circui | ocated behind the
rt of the back light unit to the liquid crystal

pamel “20 with a flexible
fil™m (not shown). Fig. 5 shoms t he assenbly structure of the
liquid crystal panel 20 and body 68 of the portabl e conputer in the

conventional nethod.. The second sup rt frame 40 is r ear

case 50 of the fGHt &bISR eeP55 &YSEFE%gtﬁge of th?hfbﬁ@hgsﬁFeﬁFﬁeles
41. A fromgamdsed mﬁddsﬂmlyn)smmf theaportabllel aokpatea adjthéed to the

Vi ewi ng ar .OI t S t |
Cryetal peBr R el rhe EERnAC30RRB0 crTHE" 4b%1 5 RELLLAM! o
| ocked in& treeazlmaemr&ealofdmh@ctpomtabﬂet Fompus prayjisingf aeeewar éaghhrpugh

screws gl Go1dls fOr med grddiateagle faee. shéhhmﬁablﬂet aSBo¥AKI Arkhe

draw ngs, - the front ca I s, nounted on .t he LCD evic opening the
vi ewi ng ardstl 63%%|Wﬁf%#ﬂ§ G198 i§adpaned at the repy geféralP: as the

si ze IOf ”l:hhétorits%b'tﬂ'tél(lrm;ﬁﬁr ddr?sthi pdeeugaedlsI ﬁbunﬁé&)/wlirﬁheﬁﬁét regioi f
exanpl e, e CSO%th es| r%#%fcup ?L e simélarg? as a.sheet o
A4 paper. ©® N5 SCRMNE A% FREWPRE™E EBCERR™RAS)
sur?age ew&xsgﬁagt&urﬁaqﬂznhnnughluhdlmombmebsleﬁ EE:fdr&pﬂayn that device
affe klaﬂ.r 'Uﬁtltcﬁ W&H‘%otp%to%w n] q:?lgp%ﬁrgﬁlnggo tkPWf¥8ﬁ E:Qs@ 1s

I onal” por ho

conven ‘abl’é ¢co ter, screw ocate on ed
portions GMOUTHed!p|tdie HFT AaviGe oopening they yipwiast ﬁeeéeéénanéupport

frame 40 tepddied zﬁhéxgghéﬁ)pg¥ts t he dlsplay area has a screw frame
area 42 (Fig. %%1 for .t he OIEF ge rati o f the area of
the LC panel Q?quﬁQNMQﬁM ot r?&ﬁ&é e Somputle

Furthernnr@esignédteﬁmramlmmémmteﬂbdeemﬁpgbee fag an A4 copy sheet,
5 i t l.i g y S

deV|ce an ?Wm;¥%ﬂ§icasenﬁ# |r§bt38n%§g %& %?%k%&é 8&3& todF?Slay
surface, t#loks sgjllagaqmr&tréfms:tf ltélet isplenyoegd the thicknegenpinthesenbly
devi ce 51ra%pt%\,e BRGNS afléﬁeéemaheaa]u%%%\y of5tﬁ1aob%§téﬂ:1e Igﬁpﬁeeend

support i's also large enoy ve a space supportlng
the screwvﬁRW%%?QM_lﬁTﬂEFOQYentlonal portable computer, screw holes 4

are located on edge portions of the display surface in order to

kfﬁ join the second support frame 40 to the rear case 50, As the
display area has a screw frame area 42 (Fig. 4) for forming the
holes 41, the ratio of the area of the LC panel to the viewing
area 21 is reduced.

Furthermore, in the conventional portable computer, as the

35 screws 43 are locked to the liquid crystal display device and
the rear case 50 in the normal direction of the display
surface, the display part is thick enough to form an assembly
device 51 for the screws 43, such as screw holes 41. The
second support frame 40 1s also large enough to have a space

30 for supporting the screw holes 41. Thus, it is difficult to
reduce the weight of the portable computer.

Accordingly, a liquid crystal device is needed having a
high viewing ratio of the display, low weight, and reduced
thickness for a computer, such as a portable computer.

35 The present invention is directed to a LCD device, a LCD
board and a display or computer comprising a LCD device that
gubstantially-obviates one or more of the problems due to
limitations and disadvantages of the related art.
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i qui d crystal device i s needed having 10 a high view ng

gt 2 i s ¢H$QWm Weplghd , and reduced t hi ckness for a
e _‘ SIHL m& onputer. Accordi ngly, the present
or nore of the pro

conputer that substantially obviates one
due to linftations and di sadvant ages of the
related 15 art. An obj ect qof the present invention s to
increase the A% oBi&GH off thfe BF g 1BVERLLET fiE RﬁoFBcgﬁéaeoFﬁS
conputer ratio @Sy viewing area Afother diepeay @b hearpyeshst whoyention

Is to provid a thin, light I ght_ i a nit. Addi ti onal
features aﬁﬁ?%tﬁfgrﬁ ‘qub’fnq f#el%imr?v\é\% %&? q‘C%IOHD\‘R/!%I": ‘be set forth in the
descri ption whlmtotfl'cdr cnh.jeca:nebﬁ rthe presamnt univenbeéoappar ent pkrowmdehe

descrigpti Qi @@ﬂ gpractice of the invention. The
obJectlves and ot er advan ages the i nvention will be realized and
attained by tkm?@ﬂr%R%QRﬁiﬁﬁu%ﬁ(ﬁﬁR%Q%?H&Y gesgrabed 4nt Rie claims.

6 Wi tt enriie sdd firedd Al Lhainthdeey oF tas wakréneaohhmn be aepended

d T th d dyant

acoor dancdfoTER 15 tHE PR The, st B et MELeH LPYSBHEr oRDGas eRBSE ed and

I5 broadlmlﬂem Iat;qdarallt{ | fpeind tcgalsite?icxdmﬂloay dleymﬁy benpeazned by a .
i UI ne clu IS ea; i_ght souyr Qi ne

mn?h ﬁ%égt A 4h {ggghéiangt réﬁg%Ct%vesggﬁSIgah?ﬁ §H¥§§F§€8sof

t he Ilght Qﬁnﬂh&unnxﬁnn&pnﬁwxﬂkabe realliizgpd @dncr pstalinpdnbly; thesetondthirane

coup! ed 1 G AgRsalr 1 poitbed I Aot Ar1pR08! aRUAr3LET8nOhakne1 LRS!

suppor t frane out er. casi ng; asteni ng pari | ol ni ng together
t he heneqf Am Ll ke ﬁiﬁ’%@@@mﬂlrﬂﬁ%ﬁﬁﬁt frame, and the outer
casi ng,through Tdheachitese adhddte drd stupp@vantagee, ahlein accoiﬁﬁﬂ&@

SO0kt |k N NSl St AR Whegeht snvens s 288 BRPRRRRE BROL, ol
di spl ay déwmltmdeﬁ;mbed a di@pléayine fempecdnd ly tomptripkar al iLtLy{uchﬂ si de
o 1205 Geynia, PR BTSN SRty S, UL el 500
f ast eni ng owﬁrﬁqa Bt tieinetd withe the rlél pagladrale €prssf suppgst frame

coupled to a surface of the light unit and sides of the LC

Zo panel; a second frame coupled to edges of the LC panel and
sides of the first support frame; an outer casing; and a
fastening part joining together the first support £rame, the
second support frame, and the outer casing through the sides of
the first support frame, the second support frame, and the

25  outer casing.

In another aspect of the present invention, a portable
computer especially comprises a LCD device having a display
surface and a first plurality of side surfaces; a body having
an input device; a cover, coupled to an edge of the body,

30 having a second plurality of gide surfaces; and a fastening
unit attaching the first plurality of side surfaces of the LCD
device to the second plurality of side surfaces of the cover,
the LCD device being mounted to the cover.

In another asgpect of the present invention, a portable

35 computer comprises a LCD device especially having a first side
surface; a body having an input device; a cover joined with the
body and having a second side surface; and a fastening unit
joining together the LCD device and the cover through the first
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surfaces of the | IC]UI d crystal di smlﬁghegag%lggglﬁeﬁacwe second plufal ity

of 3|de surfaces of the cover, the di spl ay device
bei wunted to the cover. Ml Mm

aspect of the present
éntion, a portable 25 conputer quid crystal display

device haV|ng a first side surface a body having an input device; a
cover joined with the
body and havjn si d surfa e, ,an . fagteping unit joining
t oget her tsﬁ'@{ ﬁ%ﬁﬂ”@eﬁ% % Cf the ?‘c&e\slﬁl’éc?nanahgﬁﬁog@y €Fhrough the
first and m;mtd::sxei@/ surfaces of the liquid crystal display device

and the cover, u:.l’t%egre(:tépe%ty of the pres k" ﬂvgﬂﬂgﬁr aﬁEﬁcﬁe{}; Ehe

pr esent |nvent|I6?1aaf1|qU| crys isplay devree conprises a
support - f reomprises ehfdinsr sUbpestt ffastrenibagyi mrrbeﬁlatstafgsﬁensagf meebet

the G di [Sla HPRALIFIABE hd ShLRR! Qupdair 29bACSNR EBEIELESE unif
% f ere

support frang; a gk source adj acent to [ect or anit; a Iight
gui de uni taiBGRENttRh £ IS EURHOTNframe; a lightoferrrEnadireeny; Eeent

the |ight wnd deefllidtoR lﬁ{lts'mal»”l'ltght guidedh@genadtaeentot et remuatbr
di ffuser unit ad'% acer]:t Sm un| a.li ggl d cfriéstal panel

adj acent t4FE- % f ecltslorhﬁﬂlt agell. ?1"(? &d8h5r EUFPENB RS RgPE18Bcond
fast eni ng unit adjendent athe iatechidmenidl; shdiféused supportjircant, the

wher by aé‘be% 0 n nd
t he gi{?f ugﬁ'{um@ﬁ?heéjﬁéqt? r%dﬁtﬁ%ﬂgne < Idtlffhggrpghigl eﬁn{ihe ?}Etr:gflaand
second suppepROTY dfirame fthving fa rsgco fagtedacgongmbeppakt af FARE are

at tached t&% Y& hd m&s&m s fppoztthqﬂalnrest whadetpcend kagtiesisg nenbers
through the sid surfaces o

tﬁél rst and secon g art franes.
It isto H@%déi‘lﬁ RFPEIRRI P e SFFisTy UG eréP the gaEEPsEEi on and
t he fol | oiitpE detipe |60 shassr Iapié Fetaleen Zhe ©lemel and sapdndxpuppatery and

are fotenged, 1o, Bf M ey yge i A RhANALEOR bt e Q¥EALHR 23

cl ai
better undeach atther) Wiraugh prhes ditrsthand isgcond fastendodi membexwi | | now

3(;&3\/!6?18;' b@i&’r% H"aﬁh@fsfd@rml@ﬁad’!st e the Fi8lR' @REe sbRohRe sappeFRanyi ng

frames.

It is to be understood‘that both the foregoing general

20 description and the following detailed description are

exemplary and explanatory and are intended to provide further
explanation of the invention as claimed.

The accompanying drawings, which are included to providé a
further understanding of the invention and are incorporated in

25 and constitute a part of this specification, illustrate
embodiments of the invention and together with the description
serve to explain the principles of the invention.

In the drawings:
Fig. 1 is a perspective drawing showing the structure of the

30 conventional LCD device;

Fig. 2 is a cross-sectional view of a light-guiding plate
and a fluorescent lamp;

Fig. 3a is a plan view of a LCD cshowing a screw frame of a
first fastening frame;

35 Fig. 3b is a cross-sectional view of a LCD illustrating a
first fastening frame, a lamp housing, and ground support plates
fixed together by a screw;

Fig. 4 shows a plan view of the final assembly structure of
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Fig’ 1'is a per spective "dr awi ng show ng the structure 5 offFfe S-2

conventional liquid crystal display device; Fig. 2is a
crossssectional view of a light-guiding pl ate and a fluorescent | anp;
Fﬂ@m 3a is a plan view of a liquid crystal display. showi ng a screw
frame of a first fastening frame; 10 Fig. 3b is a cross-sectional
view of a I|qU|d crystal di splay i Iustratlng a first fastening
frame, ou5|n and round suppo es fixed to t her by
a Sy Le panel’pifipoffl Bt BalF UhaaRor £t 1 \iE abenths
15 struct¢wmwéﬁtidna]|mnDcﬂaugcﬁgﬂ panel , support frane, and back
light unit int cQnyv, onal t S i Ces

Fig. 5 shows a ‘e% c§1rrbﬁ(?’{;’t"’sgt %%cfa&?elﬂ#y élgﬁl%ﬁ?% &J‘: The g"rcysta%l%&%sﬁpﬁhe
devi ce in ¢drererunmaral reat gl algmputd; conput er; Fig. 6 is a

per spegt | ve i G M0 ot B 3RRBERLK iy SAGUSIIHOLdEuAY L Bbchie

back Ilght uni t accor I nve
Fig. 7 is of pospaatisyefvibe bhdoaasb bl ?C§9Fdéﬂ9¢ew39¢h 92432 etrqb@dmmtdof

crystal digph ayréeam € ey nddia: Iy cover and the front cover in
accor dance mn?%?the resent inventj

9 i§ & E?B%Ee%’éi:‘(‘? OHAY FhewRSEeTRlY B TRkt 4 2 LCD
di spl ay ac]sm:ddngat or¢de pb&eentor neastingn fddmest r ahdngg front noawdxr ndgn

hol esygt aaéé%@ﬁé%cé*ﬁi Hr é§%¥ﬂ1 4?‘ bnand Fig. 9 shows

an assenbly S ure o crystal display device and
portabl e comput®kgi rBaa@@dr ahnébe cross-gdqtianed ghdecvievavehtd D board

Ref erence akébraong ke 'E?z@epf@sé’ﬁé aiﬂvér&ltdhelmﬁée&ae@ng mounte{PHJTRIY 8 0f

t he present |nvention, exa l es of which are | Ustrated Tn the
acconpanyi iR WaEss of JKhe MOUNtERG frrasent ﬂlﬂVeﬁFléﬁoﬁﬁéﬁ‘ée§e§t%99ﬁﬂ|ng
hole for apart vzéﬁsimn@gzlﬂ mﬁlc&n 181:@ de i Isbqwaehdcryst al dl SDI ay

i nste of on fron rface of a st al

exarmts, Fig. Fifons PEVRcEtorietavorEridhre opfeat 1D davish; pog
f ast eni ng lbmnt@bll@&:owmtter efrerarmerdandd guith this pricsentt dnvemtdonf. a
liquid crystal glisplayc@cqandi nrgo&obfehemade 1npr<?ét%'5t.l ' 'E‘ée“EPxé’n ‘Q‘elerQ%d

described in detail. Referring to Fig. 6, on a first suppor
frame 190 $faediments of the present invention, examples of which are

illustrated in the accompanying drawings.

20 The present invention provides mounting holes for fastening
pins on a side wall of a LCD board instead of on 2 front surface
of a LCD board. For example, Fig. 8a and 8b show first mounting
holes 410a formed on opposite side walls of a mounting £rame 710.
With reference to Fig. 6, the structure of a LCD board according

25 to the present invention will be described in detail.

Referring to Fig. 6, on an inner support frame 190 made of
plastic, for example, a reflector 140, a light guide 130, a
protection sheet 150, a first prism sheet 160, a second prism
sheet 170, a diffuser 180, and a LC panel 300 are stacked

30 seguentially. The inner support frame has a bottom wall 192 and
four side walls 191 extending at right angles from the bottom
wall. On opposite side walls 181 of the inner support frame 190,
a plurality of lateral first screw holes 410a are formed.

At the edge of the light guide 130, a luminescent lamp 110

35 and a lamp housing 120 are mounted. The lamp housing 120 has an
U-shape and surrounds the luminescent lamp 110 at three sides

adjacent to the respective side wall 191 of the inner support
frame.

This Sheet Has Been Replaced
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of pl astrc. for exanpl e’ a Pert ect g élcQ i g UI de 130,MR.248  $H.10@
protection sheet 150, a first prlsm cond 20 prism sheet
170,-:a diffuser 180, and a liquid c " 300 are stacked

e_ntlally On the side surface o rst support frame 190, a

pI urali ty of first screw hol es 410a are forrred At the edge
of the light guide 130, a lum nescent lafp 25 110 and a | anp housing 120
are nounted. The |anp housing 120 has an U shape and surrounds the

| um nescent | af PrEier to join the inner support frame 180, the L§ panel
I n order tapg Oithe Iielhmrmhtangpeéseﬁmayeli@msm hghd the lakipduibdsétygstab,

panel 300, and the la h using 0,_a.se rt. franme,_ 400
pr ef er abl r‘r"él’(fl"ee ofsuﬁ’é)[g%l % ﬁ&édpﬁ?f %bofy made scifd e@: é’gemSPnPﬁg BFr st
suppor t frti'ms shigle wadtl blfethedenneﬁ suppofiackroie 180 setiett swppoet, f thee

200, & P Willdd Velfpare BRI FCLAY MHePSitOP %Lﬁb%%%q “@i}né thE’rfLé%

SCcrew or ned

crystal dleﬁﬁmthﬁmn@e their sigle sedps $i0dg 98 . fﬂtsth§upe§?—t Wﬁﬁ-éné°199
the Seconcthel%uteﬂoe%&:ofrrta@f%aﬁ@04o@ndatmfam ﬁ%ap%ﬁebuga%bﬁes

joined with a rear front case 520. At de surface
of the red? %%w t‘% tg@r EdFRb| 8sravgecles 4103 |aggn(§él‘%nt Prnsgc}Snd a
screw hol esred iHrwace, for ned. The rear case 500 and the liquid crystal

di spk devi ce 5 | ne h o r f n eyjge uch
as scf%ws g%}% i\a}ﬁ ]tho oc%eda 5 The ésll(g\geon %hgf%%‘gér dgggré%}v&hgfé
410b and 4¥mrer f,aqamoa@ﬁ nay mmmbed fegetharnhy, a ttHmrality f sepgyss

are al so |ggkegdedit Anthe dddpdc SV MIHES AP in the side |vfhlélnoéf‘e€he
enbodi nent, in order to join the second 20 support frane 400 .and the rear

case 500, HPeRIHIATR i dgcor lngsl}'t?nFégsdo@PI é‘n§l 8€d §Hﬁe§i’-€1§ Wapé Bin

Ziousedhl nsﬁ@aich:@ér frametimo segomrxaéai irb@htﬁlpﬂuﬁ&lﬂl\yhﬁfeiuééohlaédln
C 'S

S, an nta
neede which,, ghe rr%%é%wt %1?1’3n%£g ?ﬁ"‘f’n gﬁoﬁ gag’slcplng &Btﬁﬁ%gh
further enbezpexsmive tdutowzs £ESeobOthansiddewall 48kcofidthapputerf faamed00
are joinedy4p each other using hooks and/ or other suitable

fasteni ng devices_inc| udi ng
Referring to Fig. 7, a LCD board 700 comprising the mounting

frame 700 e.g. of the inner supporxrt frame 190 and the outer

20 support frame 400 accomodating the LC panel 300 and the

illuminating assembly (not shown in Fig. 7) is joined with a

casing frame 500 at its side wall 712 and a front frame 520, the

; LCD board 700 and the casing frame 500 defining a LCD device

according to the invention. At the side wall of the casing frame

25 500, third through holes 410c aligned with the first screw holes

and second through holes 410a,b are formed. The casing frame 500

and the LCD board 700 are joined to each other by fastening

devices such as clamping pins or screws 430, which extend through

and may be locked to the second and third through holes 410b and

30 4l0c. Although not shown in the drawings, the screws 430 are
locked with the first screw holes 410a.

In another embodiment, in order to join the outer support
frame 400 and the casing frame 500, an adhesive device such as
double-sided adhesive tape can be used instead of the second and

35 the third screw holes 410b and 410c. This example has an added
advantage in that no screws or clamping pins are needed which
makes the manufacturing method easy.

In a further embodiment, the casing frame 500 and the outer
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adhésives formed ai inner sides of the rear case 500. This "R-24%8 5.1
enbodi nent al so does not need fastening devices such as screws 430.
zAccordingly, in the present invention, the assenbling or
2AI'ng devices are | ocated at the side surface of the di spl ay and
not at the front or back side. The assenbllng devices are preferably
screws, hooks or, adhesive materials, &  for exanple. The direction of
the assenbling devices i nornal to the side surface of di_spl a
Lhat o pAREPPEF EPTe APPorEoARER Sk 7t SEA b RGTS SHPPREe R B
di spl ay. otherhbﬁEbabIe fasteﬁ$ﬁgbaeﬁgcdevnnesudﬁygbedhesmedsoﬁorMedupper
and | ower %?es of t he

f d
crystal o SHEE Fladdof Of Masing frone sq¥! Cail drdoient, a1tk Hodd
advant agesnof need f¢$ﬂﬁmﬁngedﬂ¥aQﬁﬁnﬁnqh aaC seyagivisg 4860 -t he present

| nventon A@c‘!@fdiz‘f?{?O”Yﬁ”EhQ”@re%%ttathrﬁréifHM erehé aaseabgmﬁ Latio

of the viewng area t whol e suiface area %éh Eﬁ@ ecause
there are FRSTERIRG IR IHhARS eH93CHBY 5B dids) Js%rqfacré\ Pé'li’tye
frame of téwedmsal ay gheafebnther back aﬁeaent Thavaskeabliagnderowes hh-an

t hat of Th t f_th i ewi b
i 1 zed PYEEEESREY | Rerenp ok BROEEO PR A Barer el haE ot n e eER loan
t hat of coikentivaationesf the assemuﬂmmmekwumaszﬂstmmrmaﬂuue bhet zdde
frameg, Of L1 POESERL aiepldfVEHdONd S gRIIRN tﬂ%ftt'l%k Qf:t‘ho%l%”tf'r%%'

ones,
conput er O\(V%ﬁ‘él%gbs@%ﬁeﬁ pyafecencf sthe ghisplay. Moreeveri drm agsepbling s

not necess@éyié®s haws k¢ eVidrmielde on the00§[%% Pr 2Nl ed 4T isRdeganoPe the
reduced. I't will be apparent to ose skilled in the art that

5 varloug ﬁ%h??rcatlons and variations can be nmade in the conput er
having |iquid cRgSertingspd Biof % hehpr e€Bnboard :.sinmmtédartom'at pauttable

depar%ﬂsngt% tgﬂ]u%&? SRidd bOkn éceg&?aﬁag&e of the #ﬁ%@&%& P iér gl%te

i nt ended resent i nven f|c
vari at i onsbepkt npgordvegt iten theo pmaﬁntdewvmlmmth khe mvm;;@n@fl

the appendggrehBl 85 comput@td {8eithefOM{ ¥RLNbStic of the viewing area.
Because there are no fastening elements on the display surface,
the outer frame of the display area of the present invention is
20 narrxower than that of conventional ones. Thus, the ratio of the
viewing area can be maximized and the thickness of the display
part is made thinner than that of conventional ones.
Furthermore, as the volume of the frames of the present
invention is smaller than that of conventional ones, the portable
‘25  computer of the present invention is lighter. &additionally, as
it is not necessary to have screws, the cost for manufacturing
can be reduced.
It will be apparent to those skilled in the art that various
modifications and variations can be made in the computer having
30 a LCD device of the present invention without departing from the
gpirit or scope of the invention. Thus, it is intended that the
pregent invention cover the modifications and variations of this
invention provided they come within the scope of the appended
claims and their equivalents.
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ORI g YIPMONICH A |iquid crystal display d&pRéR  S.12
conpr|5|ng a liquid crystal panel including a display
+ a light source joined with the_Liquid - crystal 5

a first frame coupled to a surface of the lig

ook g
g(r)]:JE)I ngt 3' gg;egf 01E h'?hlal ﬂﬂqgl gryst o (F:)?;g!t 23.| panel and“mmmnmm:mmum
support frane; an outer casing; and

f ast eni ng What ijsolﬂ%%geﬂt her the first support frame, the second

support framecranthdite Udnrising aP@@bn%oEQHQWQBO§h@nélﬁéingfatﬂé ﬁhﬁéi
support frane, the sécond port

t
2. TheI|(ﬁHQPcr?%téFlH@%FQE‘%ECBFEFWBIY0%8P8|ﬁﬁﬂ) - %ﬁlngﬁErce

fasteni ng pard, llmﬁ)qd%&daasﬁabﬁwtilﬁéeframe (710) acco'ﬁnoda'ffield It%uzl uccpaﬁéal
devi ce. accor

oot A ed! 3% Lorghat dng" asbly A SRt aniniot1iSHe tnd Bide, tapn

subst ant i af ythe outsr peudface apft :heeboaedi NFodi)r exnd othef sirke dwaib]lay
devi ce. t?e'_%e%f And Fl@?n b fitdk C(réfﬁ)?all d@ﬁi&ﬁ B5E M Hby (R 1 2

or 3, wherein t rame” support s sour ce.

14 mountesi bYThet$| qAuntdngst fragevi (:H-Caccbhfdlfl’ﬂ%alﬁ% @fai frstening
g or 4 \Aheél&snﬁbﬂtme TR Ghef nta.@temeﬁaEQ%Sfi«aﬁelaﬂLAtd @36 dne of thepamaé
rta uter conpri,s

crystH il Toii Hoarthgth duiaiap ion 1n paplled wilihatherpiate of
plurality tﬁeSDuthusﬂnﬁHnﬁ of the board. a body having an input device;
a cover, coupled to an edge of the body, having a 10 second plurality of
si de surfaces; and a fastening unit attaching the first
plurality of side surfaces of the liquid crystal display device to
the SECHRE RleVide AeIrdide &IrEnees of i EYBviddertaddi d4710)

15 including at said at least one side wall (712) a plurality of
lateral mounting holes (410a) into which the fastening elements
in the form of a plurality of pins (430) are engaged, each of
the mounting holes and the pins extending in a plane in parallel
with the plane of the outer surface of the board, each of the

20 pins extending through one of adjoining through holes (410c) in
respective side walls (512) of the casing frame (500).

3., LCD device according to claim 2, the mounting frame (710)
comprising an outer support frame (400) and an inner support

25 frame (190) being attached to each other at their side walls
(401, 191), the side walls of the outer support frame overlapping
the side walls of the inner support frame, at least one of the
side walls of the inner support frame being formed with said
mounting holes (¢10a) being aligned with respective openings

30 (410b, 410d) in the adjoining side wall of the outer support
frame.

4. LCD device according to claim 3, the inner support frame (190)
including at its at least one side wall (191) a plurality of lugs
35 (410e) formed with the mounting holes (410a), the respective
openings (410d) in the adjoining side wall (401) of the outer
support frame (400) being formed as a plurality of cutouts each

of which receiving one of the lugs. )
Sheet Has Been Replaced
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crystal display device being mounted to the cover. 15 7.7 *The
portable conpuLeLmﬂaeee%dfﬁgﬂ-to— claim 6, wherei n the fastening
Fudes a h t he first and second side surfaces
: i qui d chﬁlﬁm a agnm device and cover, respectively, and a
scréw in the scr 8. The portable conputer
according to claim 6 wherei n th%pfastenlng unit includes an
adhesi ve LDI Iurallt of ,si.de fa es f the Ijquid
crystal | % Mg an A A s Bas B IR § BP &1 dbbeuPiRecbepE
t he Coverscrewed pins or screws (430) and the nmunt&hg holes in 8he A

portabl e QQHB¥IQ%q9§§gHéEHé¥h%;s rew holes (410a%. liquid crystal display

devi ce having 4a e surtace, a body havi ng
an input device; a cover joined with the body and having a
seconds g, L® %v%tef aceorand _to ene of claims & gt e RhRY: UNixki hat Bhgg
t oget her the I| ., . Crys di spl ay device and t'he cover t hrough™t he

first and assemd ?%éﬁﬂﬁﬁ¥ﬁ%ﬁ95urfaces of the liquid crystal display device
10 and the cover, respeflesady.unit (140) adjddentA to gthel tnyetrabugpsptay
devi ce conpr|5|ng 2 0) 4 a first support frame having a first
fastening 25 g} I'de surface of the first support frame; 15

a reflector unit euh&uiﬂwhthGOﬂrcst(émﬁpoﬂQOﬂraﬁHﬁcent to the reflgctpyght
sour cgy adj acent to Qﬂﬁi{eflector unit; a light guide unit
adj acent the reflector_unit; protection unit adjacent the
light guide unit; & light’ QU1dea?ﬁiﬁsﬁ%%%)taﬁaﬁaééﬁtqﬂui%ﬁo?ééﬂ?@ﬁor
unit; 20 unﬁtchffuser unit adjacent the prismunit;

a I|qU|d crystal panel %acent the. dif

a second support frahePH ?%ﬁl%PsBEbﬁd(ggéfgﬁgaé%ént tﬁbﬁ%ﬁ? Light sppide

surface of the seconthisupport frame, 25 wherein the reflector unit, the
protegdion unit, the ppisth unieUnifeo,aMfhd€ad5EEURET €4 dne t BEokLAY I EN
crystal panel are
unit;
a diffuser unit (180) adjacent to the prism unit;
the LC panel (300) being placed adjacent to the diffuser unit and
between the diffusor unit and the outer support frame (180).
20
7. LCD device accorxding to claim 1 the fastening elements being
formed as double sided adhesive strips between and engaging the

mounting frame (710) and the casing frame (500).

25 8. LCD board (700) comprising a LC panel (300), an illuminating
assembly (130-180) with a light source (110, 120}, and a mounting
frame (710) accomodating the LC panel and the illuminating
agsembly and extending along the edges (401) of the outer surface
of the board (700) and the side walls thereof, and including

30 lateral mounting holes (410a) formed in at least one of the side
walls (712) of the mounting frame for receiving fastening pins
(430) extending in parallel with the outer surface of the board.

9. LCD board (700) according to claim 8, the mounting frame (710)
35 comprising an inner gupport frame (190) and an outer support
frame (400) between which the LC panel (300) and the illuminating
assembly (130-180) with the light source (110, 120) are arranged
and which include overlapping side walls (191, 401) at which the

This Sheet Has Been Replaced
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16 ° between the fi 2t "t second support frame, and theMt. |2r4gt S.14

and *second support frame are attached to each_other th[mmh —— the first

ang. S»ecczrid fasteni ng nenbers through the SI de the first
fidisecond support frames. 5 Tﬂﬂm J devi ce
accdrding to-claim10, wherein the flrst |ng met hods

I ncl ude a screw hol e. 10 . The liquid crystal devi ce
accordi ng to claimi10 or 11, mhergb% he side surfaces of the first
and second®UteT SURRHIST {£HaMee L 08 e 38Gh S8 L PRPFy SEEPRERAFERMSr (801 haTe

vi ewi ng digwrddiad @lo thehdoshpeny thwvimeentinglholes (41da) bEimdg ifguindd in
crystal device according tq claiyn10, 1 or 12, wherein_.the first
frame suppor ti?%%ﬁaqq tﬁksﬁhﬁ dﬂ walls of t%elign?ﬁesPPﬁﬁrh EF§%fal devi ce
according to claim 10 11 12 or 13 wherein the second frane prot ects
the | UI 2 C I 1 %ﬂgﬁ a

devi cegsubso’t’aolt‘clr%l %;252%8 aeée%‘hn?el Soé érlé“ Qdeg\z':l‘%é i %%ﬁyﬁ%f é?g%@g

and/ or a§mmprlsnn9usttated in any one of or any combination of FIGS. 6 to
25 9 of the accomanydfeViulhi: (140) adjacent to the inner supﬁort
This is the repl ace nt sheet

16. A portable conp uh@%&ntlally as hereinbefore described with
reference to and/ or &g iligist rszhadta N1a0y o2e) abtijareadytootthenaefbecvbr

FI GS:l:éS to 9 of the Lglcicto_rrpanyi ng draw ngs.

a light guide unit (130) adjacent to the reflector

unit;
a protection unit (150) adjacent to the light guide
unit;

15 a prism unit (160, 170) adjacent to the protection
unit;

a diffuser unit (180) adjacent to the prism unit:
the LC panel (300) being placed adjacent to the diffuser unit and
between the diffusor unit and the outer support frame (400).
20

11. Portable display device comprising a LCD device (700, 500)
according one of c¢laims 1 to 7.

25 12. Computer comprising a LCD device (700, 500) according to one
of claims 1 to 7.

13. Computer according to claim 12 in the form of a portable
computer comprising a main body (600) with an input device a

30 hinged cover joined with the main body which includes the casing
frame in which the LCD board is laterally fastened at opposite
side walls of the LCD board.
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