19 Cctober 2004 | DI SPLAY DEVI CE AND | NFORMATI ON TERM NAL APPARATUS
BACKGROUND OF THE I NVENTION Field of the Invention The present invention
relatesto a display device and-an information term nal 1afvésber 804
“providing a display nodule such as a liquid crystal nodule. Description of
t he Background Art In an information tzrninal apparatus such as a not ebook

personal conputer, the I|id body nountéd so as to cover the body of the
conputer itself serves as the display device. This display device is
formed by a crystal liquid nodule being anchored to the inside of the body

serving as the case of the Iid body. Exanples of the retaining structure

he two ret ai ni g st SR AIX RO EATIORARIMIRAL R RAT TG bot

as a neans to anchor the liquid crystal nodule. First, in Fig. 16A, a boss
part 27 projects perpendicularly relative to the botton1surface in the back
cover 26 that forns the body and at the sane tine a screw hole 28 is
formed in the boss part BAGKGROUNIN GFREHBANVENTION f or med t hat

over hangs in the sideways dlrectlon on the side edge of the liquid crystal
nodul e 29, a through hole 31 is forned so as to conform to the screw hole
28 in the overhanging part 30 when the liquid crystal nodule 29 is

di sposed i Mdeldeftienbaatloncover 26, and the liquid crystal nodule 29 is
anchored in the back cover 26 by screwing the screw 32 into the screw hole

28 through the tigueRnRventich LRIRE L QMY &vice and an information terminal

apparatus providing a display module such as a liquid crystal module.

Description: of the Background Art

In an information terminal apparatus such as a notebook personal computer, the
lid body mounted so-as to cover the body of the computer itself serves as the display
device. This display device is formed by a crystal liquid module being anchored to the
inside of the body serving as the case of the lid body.

Examples of the retaining structure for a liquid crystal module in the body are
shown in Fig. 16A and 16B. In the two retaining structures shown in the figures, a
screw is_ uéed in both as a means to anchor the liquid crystal module. First, in Fig. 16A,
a boss part 27 projects perpendicularly relative to the bottom surface in the back cover
26 that forms the body, and at the same time a screw hole 28 is formed in the boss part
27, an overhanging part 30 is formed that overhangs in the sideways direction on the
side edge of the liquid crystal module 29, a through hole 31 is formed so as to conform
to the screw hole 28 in the overhanging part 30 when the liquid crystal module 29 is
disposed inside the back cover 26, and fhe liquid crystal module 29 is anchored in the

back cover 26 by screwing the screw 32 into the screw hole 28 through the through hole



31. Moreover, in addi-tion to the back cover, the front cover 33 that forns
the-body is anchored to the back cover 26 by another retaining device (not
illustrated). In Fig. 16B, a screw hole 35 is formed par a9 Qstobes 200k

~di splay surface on the side edge of the liquid crystal nodule 34, a

t hrough hole 37 is forned on the side wal|l of the back cover 36 so as to
conformto the screw hole 35 when the Ii&uid crystal nodule 34 is disposed
i nside the back cover, and the liquid crystal nodule 34 is anchored to the

back covery;36ho$& BMAdAGid® tﬁ&ﬁfc‘ﬂ co¥erl, MeFrddt Bone 3§ \thef? %r‘?ns%ﬁe Hdtxﬂ/ khe

t hrough hole 37. Myreover, 1n this retaining structure as wel e front
cover 39 i ed to the b cover 36 by .another.retaining device (not
illustrat egjfeﬂ‘?crggg%gwc?ggkec% rgéllEXgﬁm %t\{lgrcrre%\}\? g d%l“ﬁ%&ﬁ’gu{u tr‘%ﬁ@hor the liquid
crystal nodul e asp.. descri bed aboye, there are such proble as the.
operation of scr@ﬁﬁ‘% @nésg@fw eﬁgfsn%rm? %?&lé‘hgl?dﬁ YaEf st Bsisidst el y
mai ntai ning the torque for tightening the screw being difficult. In

addi ti on, icdeaof tstligyibeysahmpddedfia droughdoland’ isifpmned on the side wadl afdks gn a
thin frame for the body, special tools are used for the necessarily
extrenmel y dmek bowrBéws asanconfoim 8 ths seleschode 2awhen Gk ligokl aestduwhadul©peiat i on
of the screw consum ng | abor. Furthernore, in order to increase the

wor kabi | i t Wigosédidsidatke BR¥overdasCheWNqaRl @ysthlndduléBalishichdis®d the Badk
femal e screw for insertion in the boss part, and in this case, there are

the. probl e Lhag v} RecOmaRRE oLy BRIAS AOLSERRER BV AR HoRIeases, In

addition, in the case of “"the retaining structure in a space for

Fitti R i d d he. | i qui d.cr | dul dth
e Tl 080 A B R e

t he t hi nness of_the frﬁtrre of .th ,bodé., In addi tion, when a fenmal e screw
for insert i baptherpeapingdeyiccdpatiliogratednsertion may fall out of the

boss part when a shock is applied to the body. 19 Cctober 2004
In the case of using a screw as a means to anchor the liquid crystal module as

described above, there are such problems as the operation of screwing the screws being
labor consuming and appropriateiy maintaining the torque for tightening the screw being
difficult. In addition, in a laptop personal computer and the like, in order to design a thin
frame for the body, special tools are used for the necessarily extremely small screws, and
this is also a cause of the screwing operation of the screw consuming labor.

Furthermore, in order to increase the workability of the back cover, a screw hole
is formed by inserting a female screw for insertion in the boss part, and in this case,
there are the problems that the nun:1ber of parts increases and the cost increases.

In addition, in the case of the retaining structure in Fig. 16A, a space for fitting
screws between the side edge of the liquid crystal module and the side wall of the back.
cover Is necessary, and this works against improving the thinness of the frame of the
body. In addition, when a female screw for insertion is used, the female screw for

insertion may fall out of the boss part when a shock is applied to the body.



3 In the case of the retaining structure in Fig. 16B, nmintaining an
appropriate space between the side edge of the liquid crystal nodule and
the side wall of the back cover is difficult. In additidBOctetergpfd out
the screwing operation is difficult due to having to align the screw
position of the screw with the edge surface part of the body. SUMVARY OF
THE I NVENTION I n consideration of the above described problens, it is an
object of the present invention to provi8le a display device and an
information term nal device in which this displ ay device is nounted that
may sinplify installation of the, display mpdul e / reduce the nunber or
parts, may al | owldieicgse ofth arthpmgéﬁruﬁmm lam@ﬂmqganwr@te shock
resistance. The follow ng devices are used in order to solve the

above- descr sfiage bpimsph thesside egige of tiedmguid grystalonddulp bied/the sidevealbafdbe backg to a
first aspect of the present invention is a display device in which the

di spl ay nodedwer isdifficio feadditioh, zaehinredt tetsorsving bperbtionis diffiowitrduensl back
cover, wherein a projection that projects towards the back cover is

provi ded onhgife fd Sl tROYREw pRsifigh 8f ihe sBfe M ivith thd é&g%@ﬁr@éeﬁﬁx@d‘ftﬁé’gbﬂ into

which the projection is inserted when anchored between both covers, and at
the sanme tine, a hook is provided that is defornmed towards the back cover
by inserting the projection while pressing the projection being inserted
into the hole, and a recess i [ OV, over into which the
def or mabl e hook engages by th§[ﬁﬂ@gﬂ£§gﬂpﬁﬁhgﬁgngﬁﬁFgﬁtion In this display
device, first when the_ display. nodul e is_disposed inside_the hack cover
and the projecti gﬁﬁc‘i’rsmﬁﬁ%tm he ﬁbq%éiewt@déxsolelﬁ@ﬁ, it peansqhient of thedresent

pl aced over and_ aligned with the back cover, the projection may abut the
hook, the pﬁwp@t@cpq orpravide behs_pga}cﬂ,qvmdmnfonnation terminal device in which this

display device is mounted that may simplify installation of the display module, may
reduce the number or parts, may allow design of a thinner frame, and may exhibit greater
shock resistance.

The following devices are used in order to solve the above-described problems.
Specifically, the display device according to a first aspect of the present inventioﬁ isa
display device in which the display module is disposed and anchored between the front
cover and back covef, wherein a projection that projects towards the back cover is
provided on the front éovér, a hole is provided in the display module into which the
projection is inserted when anchored between both covers, and at the same time, a hook is
provided that is deformed towards the back cover by inserting the projection while
pressing the projection being inserted into the hole, and a recess is provided on the back
cover into which the deformable hook engages by the insertion of the projection.

In this display device, first when the display module is disposed inside the back
cover and the projection is inserted in the hole so that the front cover is placed over and

aligned with the back cover, the projection may abut the hook, the projection may be



4 pressed by the hook to becone sandw ched between the hook and one part of
the display nodule, and at the sane tinme, the hook may be deforned towards
the back cover to fit into and engage the recess. The dilg8flaigbamndtdd e may
be anchored to the back cover by the hook engaging in the recess, and the
front cover may be anchored to the display nodule by being sandw ched

bet ween the hook and the display nodule. In the above display device, the
hook may be provided on a shielding frame4that forns the display nodul e.
The shielding frane may be provided so as to serve as the side edge of the

di spl ay nodul e [ C | ocks el ectromagnetic waves. In this display device,
by providi r*ﬁesé\é\@bﬁ Q‘%“PO&H@ begrag sandyiehedhetwess; the hagk mrd @mﬁé{) eldhedisplayng
t he space between the display nodule and the back cover. In the above

di spl ay devireedulepadabthie saae tivee, therhmolt rhay baidefpmgedatodvardsithé backacoper to fitof

the shielding frane. In this display device, by formng the hook by cutting

and rai si ng iatopmdtengdge therecsdsi Theliisplaf hivdale thebd htchbkudIts the Haekldbve Byalie t he
hook may be guaranteed, and the nmenbers designed so as to be integrally

formed. In tHeeka Sind Axessarld ths FroRNGRGERBY be aﬁ&mrémtm@@g@ggﬁ}oh%

projection inserte in the hole may be provided in the shie rame. In

this displ a){:,y%}ﬂ % REed h@%?‘gﬁ%%%ma ﬂPea{ﬁ%%lBgﬁl:/oigﬂgﬂ? on the shiel ding

frame may firrmy anchor t _ cover tof ng frame, that is,
TRl I P S I S ey N
provi ded atﬁ%nwuﬁg %Lﬁgiﬁgﬁﬁ&abuts the projection of the hook

The shielding frame may be provided so as to serve as the side edge of the
display module which blocks electromagnetic waves. In this display device, by
providing a hook on the shielding frame, both may be anchored by using the space
between the display module and the back cover.

In the above display device, the hook may be formed by cutting and raising a part
of the shielding frame.

In this display device, by forming the hook by cutting and raising a part of the
shielding frame, the ﬂexibility required of the hook may be guaranteed, and the members
designed so as to be iﬁtegrally formed.

In the above display, a first engagement part that engages the projection inserted
in the hole may be provided in the shielding frame.

In this display device, the first engagement part provided on the shielding frame
may firmly anchor the front cover to the shielding frame, that is, the display module, by
engaging the projection that has been inserted in the hole.

In the above display device, the first engagement part may be provided at a

location that abuts the projection of the hook.



19 Cctober 2004 5 In this display device, the first engagenent part,
provided at a location that abuts the projection of the hook, may press
agai nst the projection due to the pressing force of the1A&skobesgB04 her eby

the front cover may be nore firmly anchored to the display nodule. 1In the
above display device, the first engagenent part may be provided in the
hole. In this display device, the first engagenent part provided in the

hol e may engage the projection, and thereldy the front cover may be nore
firmy anchored to the display nodule. In the above display device, the

first engagenent t b royided nore forward in the jnsertion
direction of the ’E‘ra%]se(gfaﬁ[%g?‘ﬁ% eﬁ%%%ﬂgemwttpﬁﬁsprav@sﬂ ala lpsotierpthat ghauts
first projection provided nore forward in the insertion direction of the
proj ection tAaRTYeRionsditheigokes myagaessagaippidhe praiestionalug to Hermbssingvlorcd ofont
cover may be nore firmy anchored in the display nodule. In the above

di spl ay devitbehoek,sed tretetenie Jeome novepandy Henaorecfivgdy aachdred ta thaidikplayr yst al
nodul e may be provided on the projection. In this display device, the
second engageadiié. part nay be provided on the projection engaging the
liquid crystal nodule, and thereby the front cover may be nore firmy

anchored to the ¢ &RlaB%vEaREHaS detile, tREHAP gﬁr{%a\%g%@gﬂ ﬁt Iggy Pg gléov?dédi iﬁglgte hole.

roughened surface processed part nay be t one

projection or th . i e friction between, both t the
| ocati on where tEréﬂggglsgﬁatdég{cﬁ’g&gtf{{%r?ngF%enﬁ%}l LA PLOIARS e .e@é’?e A% PE3est
roughened Swefp%gj%c 1(grgca%§stﬁgreg3? Eﬁe B‘Br?tvclzo%gg mqar)]f b%t more firmly anchored to the display

module.

In the above display device, the first engagement part may be provided more
forward in the insertion direction of the projection than the hook.

In this display device, the first projection provided more forward in the insertion
direction of the projection than the hook may engage the projection, and thereby the
front cover may be more firmly anchored in the display module.

In the above display device, a second engagement part that engages the liquid
crystal module may be provided on the projection.

In this display dévice, the second engagement part may be provided on the
projection engaging the liquid crystal module, and thereby the front cover may be more
firmly anchored to the display module.

In the above display device, a first roughened surface processed part may be
provided on at least one of the projection or the hook to increase the friction between both
at the location where the one abuts the other.

In this display device, the first roughened surface processed part provided on at

least one of the projection or hook may increase the friction between both at the location



| east one of the projection or hook may increase the friction between both
at the location 19 October 2004 6 where the projection and the hook abut
each other, and thereby the front cover maybe nore firnil§ Qaehes2e@to the
di splay nodule. In the above display apparatus, a second roughened surface
processed part may be provided on at |east one of the hook or the back
cover to increase the friction between both at the |ocation where the one
abuts the other. In this display device, the second roughened surface
processed part provided on at |east one of the hook or back cover nmay

increase the frigtion between both at the |ocation where the hook and the
back cover abieHiEdHosERR @%E%P%%Bﬁaﬁ}h@th%ﬁ%‘ﬂer%b@ﬁ'@nﬁweb@aﬁbﬁe

firmy anchored to the back cover. In the above display device, the first
engagenent paete fm}y pecheresltodheldisplayenedde the front cover in the back
cover and prevent the forward deformation of the back cover. In this

di splay device, tinchenayagatimity gaatatis, awecad ooghdirdsifide Hrovated Bt mapgage
t he back cover, and thereby forward defornmation of the back cover may be

prevent ed. THegrovid¥e ol ublRhstind 8¥ iHehotR Yir Ble®4ck @overld H{c?éahé Mlecﬁicﬁgrt@éﬂyﬁég

structures for anchoring the display nodul e between both covers

proj ection, waﬂﬁé%caﬁggg)ﬂgggg?gﬁggb%{?ﬁmr ss, and the retaining

structures may be di spose ong -the side edge of the display
i spl 2y modul o BEHREUREIA0 AR EE st SonifBlsRed saer mbesiRe  BUHG phe
side edge O];t ltegs 09113 of tlh%)i]ook or back cover may increase the friction between both at the

location where the hook and the back cover abut each other, and thereby the display

module may be more firmly anchored to the back cover.

In the above display device, the first engagement part may be provided to
engage the front cover in the back cover and prevent the forward deformation of the
back cover.

In this display device, the engagement part provided on the front cover may
engage the back cover, and thereby forward deformation of the back cover may be
prevented. |

The above disblay device may provide a plurality of retaining structures for
anchoring the display module between both covers by the projection, the hole, the hook.
and the recess, and the retaining structures may be disposed separated along the side edge
of the display module..

In this display device, the retaining structures for anchoring the display module
between both covers may be disposed separated along the side edge of the display
module, and thereby the display module may be stabilized and firmly anchored between

both covers.



modul e, and thereby the disptay nodul e may be stabilized and firmy
anchored between both covers. 19 October 2004 6a The present invention
provi des an information terninal device which may be provP&«tphgr 2004 he
above-descri bed di splay device. The above-descri bed display device nmay
sinplify the installation of the display nodule, may decrease the nunber
of parts, and may increase the strength of the shock resistance by

provi di ng the independent structures descd4 bed above, and thereby may
attain the sane effect in the information term nal device providing this
di spl ay devi ce. | EF DESCRI PTI ON CF, THE, W NGS 19 oper 2004 7 Fig. 1
is a draw ng sho?mﬁwgprf’ﬁé’ va’grﬂo%??ﬂﬁ?(ﬂ]ieﬁ%‘ﬁln?é?m@‘r%‘ tmgg vickaReR By band i s
a partial .perspective draw ng of a note-type personal conputer that is an
exanpl e of %OVIB‘?Ff‘H%tHé}W theéi%ﬁ?ﬁhﬂddjﬁﬂﬁlcd@ﬂ@-g. 2 is a partial perspective
drawing of the liquid crystal nodule showmn in Fig. 1. Fig. 3 is a
perspective draw hee aioveidescritied dispdaynddvide mbe stentli€y e inttellsiinedfdhedisplayane
that forns the retaining structure of the liquid crystal nodule. Fig. 4A

and Fi g. 4B modulemaay digreabotheampibat of patst Al S iRr&dio M Greh B8 JTetd@dcRf
operating the retaining structure for assenbling the display device. Fig. 5

is a draw ng ] ﬁ%nf]mﬁ triftdhy : In I IS
a perspecti Vgs‘i%i%%’l%gﬁgﬁgm nget he gllg{s%ﬂ%l al- rrg%lg?rsgﬁtsg&o Oﬁeh%r%n%gﬁl%g n?zggme

that forms GGin the same effect in the information terminal device providing this display device.

BRIEF DESCRIPTION OF THE DRAWINGS



retaining structure of the liquid crystal nodule. Fig. 6 is a
cross-sectional drawi ng showi ng the retaining structure of the liquid
crystal nodul e furnished with the shielding frame shown 18 Quteper800Fig. 7
*is a drawi ng show ng anot her enbodinent simlar to that of the second
enbodi ment, and is a perspective drawi ng show ng the essential elenents of
the shielding frame that forms the retai’ning structure of the liquid
crystal nodule. Fig. 8 is a cross-sectional drawing showi ng a retaining
structure of thegliquid, crystal .nodule furnishe i.th the shielding, franme
shown in Fig. 7 P I8 Sl PR i aRa o ERET oL et PRRO AR it
the second enhodi nent, and is a perspective drawi ng show ng the essenti al
el enents of® PaiHal RAGSRSFHYSdrapingRf & 10ie-DPS PRESORM COMPulEr 33k & 2 Paaplg of aF ¢ he

liquid crystal module. Fig. 10 is a cross-sectional draw ng show ng the
retaini ng sifumatipe iomindldeviceui d  crystal nodul e furni shed with the
shielding franme shown in Fig. 9. 1 9 OQctober 2004 8 Fig. 11 is a draw ng
showi ng anot her Eigh2 ik apartialspenspeativet dratving cfeholiguid ersed intoenle, shawd ih Figa
cross-sectional drawi ng showing the retaining structure of the Iliquid
crystal nodule. Fig. 12 is a drawing showing a third enbodi nent of the
present invention, and is a cross-sectional drawi ng showi ng the retaining

ot oL O oSNl RO B S Ao B SR *
Orau g SN AL R SLEL S 0 DS LBl 2 oo e eio.
ZUS e{ ﬁgect 've drﬁ‘g trl]g aflg %\{\é Il% z;[rg ?ira%s?ilslgsnfto:r g)lcplgilnienréetﬂé gtat%fshf)bv?ngstrﬁ:e ?rlie(tjlllorc]igoff rame
operating the retaining structure for assembiiné the display device.
Fig. 5 is a drawing showing a second embaodiment of the present invention, and is
a perspective drawing showing the essential elements of the module frame that forms the .
retaining structure of the liquid crystal module.
Fig. 6 is a cross-sectional drawing showing the retaining structure of the liquid
crystal module furnished with the shielding frame shown in Fig. 5.
Fig. 7 is a drawing showing another embodiment similar to that of the éecond
embodiment, and is a perspective drawing showing the essential elements of the
shielding frame that forms the retaining structure of the liquid crystal module,
Fig. 8 is a cross-sectional drawing showing a retaining structure of the liquid
crystal module furnished with the shielding frame shown in Fig. 7. |
Fig. 9 is a drawing showing another embodiment similar to the second
embodiment, and is a perspective drawing showing the essential elements of the
shielding frame that forms the retaining structure of the liquid crystal module.

Fig. 10 is a cross-sectional drawing showing the retaining structure of the liquid

crystal module furnished with the shielding frame shown in Fig. 9.



-

chassis. Fig. 15A and Fig. 15B are drawings for explaining the state

showi ng the nethod of operating the retaining structure for assenbling the
di spl ay device. Fig. 16A and 16B are cross-sectional drahf ReeberéiPhg an
exanple of the retaining structure that anchors the liquid crystal nodul e
to the body in a conventional display device. DETAI LED DESCRI PTI ON OF THE
| NVENTI ON The first enbodi ment of the présent invention will be explained
referring to Fig. 1 through Fig. 4. Fig. 1 shows a note-type personal

conmput er, which d. n. exanpl e of the [nforpmat.ion tecm devi ce accordi ng
to the present i#ﬁ 'efl]t 8 .rg‘PWgtsﬁgwfqggaﬁlP et ?rggé‘ﬁlgﬁggsmhla{@%ﬁ? S%"P@ t he body
of a note-type Person . conputer, reference nuneral 2 is the input part
provi ded i r‘lg'ﬂ’r?g Sty and 1s sereiarbda wing the refaining sfughurehiBe s t he

i nput part 2. 19 October 2004 9 The liquid crystal nodule (display nodul e)

i s build indiayid ¢igstp} @oduleand serves as the display device that displays
the content of the activities in the body 1. The liquid crystal nodule 4 is
anchored by bei iigsknidwi driveihglshowirgrs third ehibolimandvLthe presed iivenitidn el iki oned
under the back surface of the display surface 4a, and the front cover 6,

whi ch is dispesadcadmidrdiifg Wwia%q;eym&iniﬁ SingbnsR bR vhe Al P&9stPmo AL h the
back cover 5 and the front cover are nmade of synthetic reSin (or

o M RS B PRI DS i
s an} LCD (ié gg}f)isg-sgc:rt%%ztiladra\gfinsgp slh%&zngp fe ?Atain{negfs%gtr&(r:eeofqﬁgﬁcrlt?ild c?ysita? m%dule.
| Fig. 14 is a drawing showing a fifth embodiment of the present invention, and is
a perspective drawing showing the essential eléments of the shielding frame and the
chassis.
Fig. 15A and Fig. 15B are dfawings for explaining the state showing the method
of operating the retaining structure for assembling the display device.
Fig. 16A and 16B are cross-sectional drawings showing an example of the

retaining structure that anchors the liquid crystal module to the body in a conventional

display device.

DETAILED DESCRIPTION OF THE INVENTION
The first embodiment of the present invention will be explained referring to Fig.
1 through Fig. 4.
Fig. 1 shows a note-type personal computer, which is an example of the
information terminal device according to the present invention. In the figure, reference
numeral 1 is the body of a note-type personal computer, reference numeral 2 is the input

part provided in the body 1, and reference numeral 3 is a lid that covers the input part 2.



»

chassis having a back light unit that is bunt-in, and reference nuneral 9
is a shielding frane. In the liquid crystal nodule 4, the LCD panel 7 and
the chassis 8 are disposed by aligning their four cornef80Oagher 2894 di ng
frame 9 is placed on the display surface 4a side, and the three essential
structural elenents are integrated by the side edge of the chassis 8 being
held by.a spur (not illustrated) formed & the shielding frane 9 so as to
be gripped. Returning to Fig. 1, on the liquid crystal nodule 4, the back
cover 5, and the. front cqver,.6,.retajning, str.uctur t hat anchor, t he
Taui o oryot s sk R A mpR EaRpiss Fadtol JEp Bl NG i 59 et sHHER B i ni ng
structureszfgﬁg' se a_projection 11 provided on the front cover 6 side,
the hole 121 age that ¢isplaysbe copertpd the ertivics in e dodyddul e 4 side, and

a recess 14 provided on the back cover 5 side, and when the Iid 3 is seen
in a plan view, Theleaid arystap mpdulgetiis@nchdred by bringlsandyschetd bebvhehéhetbark t hr ee
| ocati ons on both ends and the center of the top and bottom of the side
edge and twovkotathicns misitidned ungerahelbackautfare offthd dieplay safaddasamaitht he | ef t
and right, for a total of 8 locations. 19 October 2004 10 The projection 11

i's integralfiontboveras “wiémiswﬂ@ogémbngm\é%eri%erﬁafﬂthhai@l Wurtaek £0 BEA the

project towards the back covér 5 when the ont cover and the back cover
5 are. oppqgs| i j: C into the
ot el i ng 1rokeo s SHBGTORAL cqulF6 oBihEscks dynbaL A5 BY 2R Hierb A
i nserted when tohre iqll_l,li d.crystal nodule 4 is anchored between the back
cover 5 and PHTIBAMEBNer 6. The hook 13 forned by cutting one part of

the shielding frgne 9, and_bhendin this part into a tilted-L shape when
viewed in cr oss-@é%‘t“i”&ﬁ‘,re ghtheipui eprialypege ¢Hipshoyn in Fig. 2. In this figure,

reference numeral 7 is an LCD (liquid crystal display) panel, reference numeral 8 is a
chassis having a back light unit that is built-in, and reference numeral 9 is a shielding
frame.

In the liquid crystal module 4, the LCD panel 7 and the chassis 8 are disposed by
aligning their four corners, the shielding frame 9 is placed on the display surface 4a side,
and the three essential structural elements are integrated by the side edge of the chassis 8

- being held by a spur (not illustrated) formed on the shielding frame 9 so as to l;e gripped.

Returning to Fig. 1, on the liquid crystal module 4, the back cover 5, and the
front cover 6, retaining structures that anchor the liquid crystal module 4 between both
covers are provided. These retaining structures comprise a projection 11 provided on the
front cover 6 side, the hole 12 and hook 13 provided on the liquid crystal module 4 side,
and a recess 14 provided on the back cover 5 side, and when the lid 3 is seen in a plan
view, these are provided on the liquid crystal module 4 at three locations on both ends
and the center of the top and bottom of the side edge and two locations on the top and

bottom of the side edges on the left and right, for a total of 8 locations.



is inserted, the back part is pressed, and the distal end is defornmed
towards the back cover 5 side. The recess 14 is fornmed at a position where
the distal end of the hook 13, which is defornmed towardd9@Qsohsadk0tover 5
'side by the insertion of the projection 11, fits. In addition, the back
cover 5 and the front cover 6 are fit toqether wi thout a gap along the
entire periphery at the outer edge to f orfh t he body serving as the case of
the lid 3. However, on the fitting surface of the back cover 5 side, a

step is formed thgat P{'aozectig%xqri i naftt%égﬁltl)} Rsingg “@tﬂq}aéeﬂﬁ%lt%rolvérg)ﬁ Sggisﬁ%rggidﬁggg 22

the fitting end sur e t he cover Si an

havi I | - ' ' h h f
he back couan FIBPah R EEeSich TBler™ whén 113 TR o0HeE reag W Reover aree i ol

as descri bed abgve, the nmethod of operation of the retaining structure
during its %@?@ﬁ%ﬁ/eqc othehl ained referring to Fig. 4. First, as shown in
Fig. 4A, the liquid crystal nodule 4 is disposed inside the back cover 5,
and next when t h&hpheledetis fnmed by deingsat intalthershisldinge it & a8 2hewn ihBig, e
front cover is placed over and aligned with the back cover 5, the distal

~end of the grddheoptdjestionll zudmes heedriokhethe WA cif3eal BicAuRCs isQichdredl S
further inserted resisting the flexibility 19 October 2004 11 of the hook

13, as showsetivBerFthg badiBeovieh 8 aRA BheeGdni@dveils. i S sandwi ched bet ween the hook
13 and the chassis 8 by the back of the hook 13 pressing on the side

e SRR e U3l RSPl 1,
cover 5 by hIuFEloq ML 3prs RRRHBNCAR o eris ARb A tegaigPoRn | he
r ece‘s s 14, ig El]I(IjSCIt‘tQ(?, tgé ggctk p%?tvig Enrfjsged?gr?dh t%re%?sAtaEI%nEi ?sedeformed towards the back
cover 5 side. The recess 14 is formed at a position where the distal end of the hook 13,
which is deformed towards the back cover 5 side by the insertion of the projection 11,
fits.
In addition, the back cover 5 and the front cover 6 are fit together without a gap
along the entire periphery at the outer edge to form the body serving as the case of the
lid 3. However, on the fitting surface of the back cover 5 side, a step is formeci that is
high on the inside and low on the outside, and on the fitting end surface of the front
cover side 6, an engagement part 15 having a clasp shape in cross-section is formed that
engages the step of the back cover ‘5 side (refer to Fig. 4).
In the display device structured as described above, the method of operation of
the retaining structure during its assembly is explained referring to Fig. 4.
First, as shown in Fig. 4A, the liquid crystal module 4 is disposed inside the back
cover 5, and next when the projection 11 is inserted into the hole 12 so that the front

cover is placed over and aligned with the back cover 5, the distal end of the projection

11 abuts the hook 13. When the projection 11 is further inserted resisting the flexibility



liquid crystal nodule 4 by the projection 11 bei ng sandw ched between the
hook 13 and the side surface of the chassis 8. Thereby, the liquid crystal
nodul e 4 becomes anchored between the front cover 6 and1?RstahgeR0ebver 5.
According to the above-described display device, the installation operation
of the liquid crystal -nmobdule 4 is sinplified, and at the sane tinme, the
nunber of parts can be decreased. In addition, because screws are not

used, as is the case conventionally, the problemof the scratches produced

by screws et;rati.ng. into t.he.liguid crystal dule 4 nd the d eto
t he displ a?/’?%'éerl%(’c()’?(r%gh%ses W'Bgl%ﬁ e disProrsgHio B(/T}%&Fﬂ ‘ﬁh?ﬁﬁﬁﬂwﬁn %‘ﬁ?'f’ﬂ
shielding fra 9 de netal tq serve as the side edge of the liquid
cryst al m)délaggﬁl}e ‘B%FSHS ggﬁ thycbagk of iedwoky) 3 passseiomdhe side surfaseofdhen t he

liquid crystal nodule 4 and the back cover 5, and thus the display device
can be mad@rYestondyl, amyatthe pamtimpcthpbork 13isfexdhly defogmed tovpads thetbatihe
shielding frane 9, the flexibility required fromthe hook 13 can be

guar ant eed cowsrd sidd, egd ék distal emd isdit into thdeecesseidber s can be i npl enent ed.
Ther eby, the production cost can be reduced. The engagenent part 15

provi ded on t he Thediuid@yQal Hodile 8 MAERErMiA thel a8k BEF 5 ByAUE Histul egﬁTQ{]
t hereby, forward deformation of the back cover 5 is prevénted, and thus the

precision ¢fe fk lgsﬁt‘ﬁﬁg lito 9hd E‘E@gf&lg‘?% fbeday %rgd ; gropl?cé\;é? ésfa;hl%ﬁcrqr%a&? thes can

Cct ober 2004 12 The retfal ni ng ures of f urd cry
of the liquid crys nodul e 4,

SRR S R TN S TR T
ggdi firmy %nscl; eosruef\ a'ce-cl; %%’chgsgi% SC.I u]r"lge?éblyi, Eh% l?qfuic'{ (t]r?/staldring tll(e’jl %/f bgggrilgseaxic%gglif can
‘be inproved:

' between the front cover 6 and the back cover 5.,

According to the above-described display device, the installation operation of the
liquid crystal module 4 is simpliﬁed; and at thé same time, the number of parts can be
decreased. In addition, because screws are not used, as is the case conventionally, the
problem of the scratches produced by screws penetrating into the liquid crystal module 4
and the damage to the display performance can be avoided.

By providing a hook 13 on the shielding frame 9 made of metal to servé as the
side edge of the liquid crystal module 4, both can be anchored by using the space
between the liquid crystal module 4 and the back covér 5, and thus the display device
can be made thinner.

By forming the hook 13 by cutting one part of the shielding fraﬁe 9, the
flexibility required from the hook 13 can be guaranteed, and integral formation of the
members can be implemented. Thereby, the froduction cost can be reduced.

The engagement part 15 provided on the front cover 6 is engaged with the back

cover 5, and thereby, forward deformation of the back cover 5 is prevented, and thus the

precision of the assembly of the display device can be increased.



Furthernore, for a note-type personal conputer furnished with the above-
descri bed di spl ay device, because the installation of the |iquid crystal
nodule is sinplified and the nunber of parts is reduced?9§¥ﬁPQ§f8@@¥tion
*cost can be reduced. In addition, shock resistance can be strengthened, and
hi gh durability attained. It is noted that in the present enbodi nent, the
protrusion 11 is integrally formed withlZhe front cover, but a structure
is possible in which the nail-shaped protrusion | 1 is provided separately

fromthe front e . l,e I f ih.the fropt cover 6 .and th
protrusion is i gg%er {eéagn llngfg %Q?tﬁrées E’%{hg lgl‘ﬁ?decrry%%lsrfl?é%%? Heh g%‘gs%cfs% Fﬁ%ﬁat’fcﬁe
liquid crystal pnodule 4, the back cover 5, and the front cover 6. In

addi ti on, iaho'fgn@eﬂ <48t oéﬁ‘ﬁé’&f‘ S:talt’ﬂ%‘ﬁ“%%kanfép"rr byt ¢ Hawidsrystalmedwe one
part of the shielding frame 9, but a structure is possible in which the
hook 13 is hidgtabgizeddstivesndoneaversand fumdheancharedo Tihe thhiwrbilingofithame 9.
Next, the second enbodi nent of the present invention is explained referring
to Fig. 5 displaydeyicesitseMyredeemprovsdenti al conponents of the structure that
have already been explained in the above-described first enbodi nent have

identical refer emalenaulreefcalaslot@@%e pbRo@i bmpafet AniEAY WiFh tHiRaboeen
omtted. In this enbodinent, in the shielding frane 9 a spur (first

engagenent dRB¢red displds i RNBAGGS: th fsAIRKENSE AR liGkid PREN Rt ne Dol e 12

is provided. This spur IS ormed by cutting a part” o ok 13 on

t he back MR h buts w.th.th protrusion 11. 19 t gber 2004
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i nserted intdg.the hole.12, as shown in Fig. Ef] the spur 16 presses agai nst
jitop, f,ho&gsrpsg%t@-&ewn fJﬁ gtrengthened, and high durability attained.

the protrusi

It is noted that in the present embodimént, the protrusion 11 is integrally formed
with the front cover, but a structure is possible in which the nail-shaped protrusion 11 is
provided separately from the front cover 6, a hole is formed in the front cover 6, and the
protrusion is inserted i];_lto the hole after positioning and aligning the liquid crystal
module 4, the back cover 5, and the front cover 6.

In addition, in the present er_nbodiment, the hook 13 is formed by cutting one part
of the shielding frame 9, but a strucfu:e is possible in which the hook 13 is macie a
separate part, and anchored to the shielding frame 9.

Next, the second embodiment of the present invention is explained feferring to
Fig. 5 and Fig. 6. Moreover, essential components of the structure that have already
been explained in the above-described first embodiment have identical reference
numerals, and the explanation thereof has been omitted.

In this embodiment, in the shielding frame 9 a spur (first engagement part) 16
j;hat engages the protrusion 11 inserted in the hole 12 is provided. This spur 16 is

formed by cutting a part of the hook 13 on the back part thereof that abuts with the

protrusion 11.



elasticity of the hook 13. The pressed spur 16 is strongly held against the
side surface of the synthetic resin protrusion 11, and engaged with the
protrusion 11. According to the display device of the pré8&etcherB8eH nent,
the spur 16 presses against the protrusion 11 due to the pressing force of
t he hook 13, and thereby the front cover 6 is nore firmy anchored in the
liquid crystal nodule 4. Thus, the retairdng structure of the liquid
crystal nodule 4 is a sinple structure that at the sanme tine provides high
reliability. Bel ow, another enbodi nent resenbling the present enbodinent is
shown. In the ekdiseenef Growmsentreopiagimentaywherrthg pr@rustonsiuis isertedingd the
provided on the edge part of the hole 12. Wien the hole 12 is fornmed, the
spur 17 i shplsriZeds stwvasintkig. 4, ¢lavspua | f prassasfaghinet thbpeiugisiog 1f raadimed baagd bend
downward. In the case of this enbodi nent, when the protrusion 11 is.

inserted i slastidityeofithe Roold B3. ‘Hhbe piasuad spir 116 i@ str&ﬂgl%h@ld%@&ihst]tﬁe kifle PieR2 &4
agai nst the protrusion, and at the same tinme, the spur 16 is strongly held

simlarly oot hifhoiabionnd 8ld dBse RN kL REERRFS| AOAI NSt the base

of the protrusion 11 to engage the protrusion 11, ere the front cover

5is nore firm o o.fhe liquid crystal dul ,an hus t he
retaining structur gllhg g{oft ﬁ%ﬁpp%ﬁﬁ Vlggétﬁlglpr%ﬁﬂmr%%%lq‘%ﬁa%iSPr‘ﬁI ¥t ure
that at the sane tinme provides high reliability. In the enmbodi ment shown
in Fig. 9 ARInEE Prfé‘,“g‘[*’ﬂéléib‘&‘o Rressingdoica of tiediosk 18 oangthereby therfeont
insertion direction of the projection 11 than the hook 13. Like the hook
13, the spGPveré is mare fimmly anghetgdin thy lisnéd erastel medulpd. Thireltes wetpidingne 9. I n
addition, a recess 19 is fornmed on the distal end of the projection 11
~coi nci di ng stmiatiretad ¢heslquid t8/stal hobotecbisra sPpM strdcture that at the same time

provides high reliability.

Below, another embodiment resembling the present embodiment is shown.

In the embodiment shown in Flg 7 and Fig. 8, a spur 17 is also provided on the
edge part of the hole 12. When the hole 12 is formed, the spur 1‘7‘ 1s formed so as to
leave a part of the shielding frame 9 and bend downward.

In the case of this embodiment, when the protrusion 11 is inserted into the hole
12, as shown in Fig. 8, the spur 16 is pressed against the protrusion, and at the same time,
the spur 16 is strongly held similarly because the distal end of the spur 17 presses against
the base of the protrusion 11 to engage the protrusion 11. Thereby, the front cover 5 is
more firmly anchored to the iiquid crystal module 4, and thus the retaining structure of
the liquid crystal module 4 is a simple structure that at the same time provides high
reliability.

In the embodiment shown_in Fig. 9 and Fig. 10, the spur 18 is provided more
forward in the insertion direction of the projection 11 than the hook 13. Like the hook

13, the spur 18 is formed by cutting one part of the shielding frame 9. In addition, a

recess 19 is formed on the distal end of the projection 11 coinciding with the spur 18.



-

I the case of this enbodinent, when the projection | 1 is inserted into
the hole 12, as shown in Fig. 10, the projection | | is sandw ched between
the hook 13 and the side surface of the chassis 8, and fiR&cigher 298¢ fits
into the recess 18 due to the elasticity of the hook 13 to engage the
projection 11. Thereby, because the front cover is also nore firmy
anchored to the liquid crystal nodule 4,14he retaining structure of the
liquid crystal m)dule 4 is a sinple structure, and yet at the sane tine

has a high reli it reo in the Qdi nent

the distal end %a\ggﬁ’ﬁ%o g%‘ilmﬁ @FP% r?‘eﬁtéqtﬂﬁg@ “t"sr‘?éteﬁl“ﬁ? ‘g‘?\ 11,

W t hout providing a recess 19. In the enbodi nent shown in Fig. 11, a spur
(second enddgdhieevipiackiy. Wy therprpiectiembl issardwviches batwean f§390@1i Heandsther ovi ded
on the surface of the protrusion 11. The spur 20 is integrally formed with
the proj ectsidgrsutface bfitheglassisdh anditheespesss @6 ints thoreved 18nivt hetheahassitsoB
coinciding with the spur 20. In the case of this enbodi nent, when the

proj ecti on the Bodls13 ns@ighgstheBraieétin 1Ol Bherdhs, beRGuseBMRohTeovEis afkh mdrie
projection | | is sandw ched between the hook 13 and the side surface of

the chassi Firfhly ahhofdd fotBe BGIR kst mddif £ Wre%@mﬁ% Et?ucjtlme%f h%% ugd: ess 21 on

the chassis 8 side, and is engaged w th the chassi her e ecause the

front to th d dule 4,
the retaini ﬁ% Ao HER R fRpld oy 503 ﬁ%ﬁ%ﬁ"%i&ﬂe “'Sr&?%?/fs g N

t t , t at th _ h | t Next, t

hi ra- onbodRERYSroR AT dRERRbPATERt Pdevi it WAk heatncs & 681 bng 1o

Fig. 12. Moreover, essential structural elenents already explained in each

off the abotenglzdeld bethe preieetionshs svithaviorpvidingiacatess éer ence nunbers, and

their explanation is omtted. 19 Cctober 2004
In the embodiment shown in Fig. 11, a spur (second engagement part) 20 that

penetrates the chassis 8 side is provided on the surface of the protrusion 11, The spur 20
is integrally formed with the projecﬁon 11. In addition, a recess 21 is formed on the
 chassis 8 coinciding with the spur 20.
In the case of this embodiment, when the projection 11 is inserted into the hole
12, as shown in Fig. 11, the projection 11 is sandwiched between the hook 13 and the
side surface of the chassis 8, and at the same time, the spur 20 fits into the rece;c,s 21 on
the chassis 8 side, and is engaged with the chassis 8. Thereby, because the front cover 6
is also more firmly anchored to the liquid crystal module 4, the retaining structure of the
liquid erystal module 4 is a simple structure, and yet at the same time, has a high
‘ reliability.
Next, the third embodiment of .the present invention will be explained referring
to Fig. 12. Moreover, essential structural elements already explained in each of the

above-described embodiments have identical reference numbers, and their explanation is

omitted.



15 In this enbodi ment, at |ocations on the side surface of the projection
11 abutted against the hook 13, a roughened surface processed part (first
roughened surface processed part) 22 is provided. The rdd§stahed26@4 f ace
‘processed part 22 has fine bunps fornmed on the surface, and is inplenented
usi ng processing technol ogy such as dianond knurl processing. In the case
of this enbodi ment, when the projection 13 is inserted into the "hole 12,
at the |l ocations where the roughened surface processed part 22 abuts the

hook 13, the frjction,therebetween i s ipcrease and therehy, the front
cover 6 is nore ff’ﬁfrllﬁc?lbogl ‘H’g’raetgg%aﬁ}o’ﬁ%n edlﬁ&“&?‘iﬁs‘{}éﬁ‘e Wi?iﬁﬁ‘é“ A.E a%‘fé‘?deby,
the retaining. structure_of the liquid crystal nodule 4 is a sinple
structure, SBAHS|EE hgpk i Pret royrbened jurfagenrocesspdgiart(Brst saishersd surface hi s

enbodi ment, the roughened surface processed part 22 is provided on the

pr oj ect i on Pracesgsgkpary S2dnprovided. lbe gorshenrdsuremproprsowbpstedl par fincingan be
provi ded on the hook 13, or can be provided on both the projection | 1 and
t he hook 13ormed enithctsiidace, and cshmpleaggnes] dsirg propdssing nichAglop i eudhaisghangl
surface processing other than dianond cutting processing can be suitably
sel ect ed. Nexil,précessitigt h enbodi nent of the present invention will be
explained referring to Fig. 13. Mdireover, essential structural elenents

al ready expl ai nal heRBORUAL chbfARAY Smo RGLRERPIPATIRAL Sl Shyip.

i dentical reference nunbers, and elrr ex

enbodi nent ,;,a .ons 4N the recess 14 abutting the, hook 13

r oughened o ta'%:lg ?%%gg%s‘gfé%-e ptzlaer ‘i"“g@‘:é‘é g ﬁ‘ér%?c(? PGHrE ﬁs(?g p@ﬂ?@é@’@“ﬁ&%@%‘?‘s@d thear t)
23 is provi.ded.  Like the. roughened rface processed part 22, the
:r gughened Ffﬁ%‘é*efegﬁa’tf@g dpipcrgsed, E@f ﬁ%grebﬁ,rth% froptcaveed sunedeandyt h fine

bunps. anchored to the liquid crystal module 4. Thereby, the retaining structure of the liquid
crystal module 4 is a simple structure, and yet at the same time, has a high reliability.

In this embodiment, the roughéned surface processed part 22 is provided on the
projection 11, but instead, the roughened surface processed part 22 can be provided on
the hook 13, or can be provided on both the projection 11 and the hook 13. In addition,
technologies for implementing the roughened surface processing other than diamond
cutting processing can be suitably selected.

Next, a fourth embodiment of the present invention will be explained referring to
Fig. 13. Moreover, essential structural elements already explained in each of the above-
described embodiments have identi:cal reference numbers, and their explanation is
omitted. |

In this embodiment, at locations in the recess 14 abutting the hook 13, a
roughened surface processed part (second roughened surface processed part) 23 is
provided. Like the roughened surface processed part 22, the roughened surface

processed part 23 is formed on the surface with fine bumps.



K

19 Cctober 2004 16 In the case of this enbodi nent, when the projection | 1
is*inserted into the hole 12, at |ocations where the roughened surface
processed part 23 abuts the hook 13, the friction therehBQgder 2804

i ncreased, and thereby, the front cover 6 is nore firmly anchored to the
back cover 5. Thereby, the retaining structure of the liquid crystal

nodule 4 is a sinple structure, and yet & the same tine, has a hi gh
reliability. In this enbodi nent, the roughened surface processed part 23 is

part 25 can be rad asgonmts dnbolithel ShER e R IS IR B S ARI T o
back d the hook 13. , ifth di f t t
mvent 1 on e 1B 0 PRI FlRBR T ety PrppgRedpart o apustbahoah b ahg, 156

Mor eover, essential structural elenments already explained in each of the
above- desciTiHR Batsbetveen isinggowed; akiheehy. thefrenteqver Gigmae irmband t hei r
expl apation is omtted. In this enbodinent, as shown in Fig. 14, a part of
t he shi el dianghdrechieethe back eover b Théroby, ¢l retaimlhg girwitdrh of the liqeidénystah
structure of the liquid crystal nodule 4 is cut away, and a hook 24 is
provi ded omdduée ¢ essiepldstrubtipe,cind Gti A Th@ntchhe, Badh Biphelidigyds t he
chassis side is provided on the distal end of the hook 24. Both the hook 24
and the projectyefs glﬁbééiﬁlehﬂttﬁ‘fgfoﬁklhéﬁefl@ﬁﬂm g?&c&slég g(éilksﬁgié Fro%]ideh%nggg' tion,

a spur 20 is fornmed on the projection 11 and a rec s torned In the
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rojection, 11l is inserted in th olLe 1 oth th ront_cover 6 is
-g['fajced overlhe;lﬁ%ialil gheay Hfﬂ‘“fiﬁ‘i%geﬁb té"oé C&?,"ertastr@d tg? L‘P%ﬁ 13nd of the

projection 11 ahuts the hook 24. Wen the projection is further inserted
- Next, a fifth embodiment of the present invention will be explained referring to

Fig. 14, Fig. 15A, and Fig. 15B. Moreover, essential structural elements already
explained in each of the above-described embodiments have identical reference numbers, .
and their explanation is omitted.

In this embodiment, as shown in Fig. 14, a part of the shielding frame 9 at a
location coinciding with the retaining structure of the liquid érystal module 4 is cut away,
and a hook 24 is provided on the chasses 8. A projection 25 that projects towar;is the
chassis side is provided on the distal end of the hook 24. Both the hook 24 and the
projection 25 are integrally formed on the chassis 8. In addition, a spur 20 is formed on

| the projection 11 and a recess 21 is~formed in the chassis 8.

In the case of this embodiment, as shown in Fig. 154, when the liquid crystal

module 4 is disposed inside the back cover 5 and then the projection 11 is inserted in the
hole 12 so that the front cover 6 is placed over and aligned with the back cover 5, the
: distal end of the projection 11 abuts the hook 24. When the projection is further inserted |

due to the resistance to the elasticity of the hook 24, as shown in Fig. 15B, the projection

25 is pressed against the side surface of the projection 11, the hook 24 is deformed



due to the resistance to the-‘elasticity of the hook 24, as shown in Fig.
15B, the projection 25 is pressed against the side surface of the
projection 11, the hook 24 is deformed 1 9 Cctober 2004 19Qctoker 4804 he back
“cover 5 side, its distal end is fit into the recess 14, and at the sane
time, the spur 20 is fit into the recess 21 and engaged in the chassis 8
with the assistance of the repulsion of It he hook 24. The liquid crystal
nodule 4 is anchored to the back cover 5 by the distal end of the hook 24

fitting intgu.anrd [ . : frant ver i.s_anchored
n the |1 o e SOPRR R 804 T 0 B 2RI Be R 1 b e simili o
between th ok 4nl3.an he chassis, 8. Thereby, the retajning structure of
Che Tt qui d 5 0F 20 5 GR tof &R 3T aid Geat e ABY thasiS 81U e a3t ehis Sahe
time, has a high reliagbility. In this enbodi nent, an exanple in which the
hook 24 is PR}l QPQFﬁFﬁF@Fﬁéd with the chassis 8 was described, but the
hook 24, like the shield 9, can be produced froma netal material, and can
be nounted separEhedignidarystabmotale 4iis aschorad tadkk backmovénd oy therdidtal enguwdr ant ee

the shielding property, preferably a nmetal filmis formed beforehand on the

hook 24. Alshwhooke2tfittinf ihtoenfliengdgindihe wetessi K tahd erdrastit ¥6vrs Wanehdeplpi ned
referring to the figures, but concrete structures are not limted to the

content of iRafiuialorsh# nRAANKE JECRANL hiRfcABR 20 bBRR sind ABHed 6cthth Al R T ons

can be made within a range that does not depart fromthe spirit o

ovents on, o 0B o nened o IR BORIERASRTAL e SRR
TP CT e R S e RS ARRLA R 0 ot T or e on

In this embodiment, an example in whi;:h the hook 24 is integrally formed with
the chassis 8 was described, but the hook 24, like the shield 9, can be produced from a
metal material, and can be mounted separately on the chassis 8. In addition, in order to
guarantee the shielding property, preferably a metal film is formed beforehand on the
hook 24.

Above, each of the first through sixtﬁ embodiments were explained referring to
the figures, but concrete structures are not limited to the content of each of the -above—
described embodiments, and design alterations can be made within a range that does not
depart from the spirit of the invention.

In addition, in each of the apove-described embodiments, the case in which the
present invention is implemented on a note-type personal computer, but the present
invention can be applied to other information terminal devices that use a display module
including any type of liquid crystal module, such as a laptop-type personal computer, a
mobile telephone, a mobile email terminal, or a portable GPS device.

In addition, the information terminal device according to the present invention

may be applied not just to the portable information terminal device as described above,



i ncluding any type of liquid-crystal nodule, such as a | aptop-type personal
computer, a nobile tel ephone, a nobile email termnal, or a portable GPS
device. In addition, the information term nal device accdP@otaper 80%he

" present invention nay be applied not just to the portable information

term nal device as descri bed above, 19 QOctober 2004 18 but to a stand-al one
di spl ay nonitor used with a desktop congdter, or a flat panel display in a
di splay nonitor that hangs on a wall. Furthernore, as a display nodule, the

DT oo or v b Pl RoRE A 3PRY nishitbfpd Wil 2 BRI SRRIEY o0 Aol 2

liquid crystal, suc as ap I'spl'ay” or "an

above, according to.the first aspect of th esent invention, a _ display
modul e 15 SHPkETRa dipiermonlinihidoass gy vl HosboBReragr e Rk esle, fiee
front cover is anchored to the display nodule by sandw ching the

proj ect i on PERSEHEBrENtI9a cAB bR 2pilicd to adlap panel display @thfr shanpliqid atystal.anch as a
result the display nodule is anchored between the front cover and the back
cover. Therebyplastmiaalisphat arandil displef. t he di splay nodule can be sinplified
and the nunber of parts reduced. In addition, because screws are not used,

as is the convems epilindiabeve,tadorBingb eFsfiref aspestaifehssenoiiestoly t he
screws penetrating the .display nodule and causing damage to the display
e LTS IR P R el sl I AR
D, U2 B LR SR RATR B PR e 1 v
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| between the front cover and the back cover. Thereby, the installation of the display
module can be simplified and the number of parts redl‘lced. In addition, because screws
are not used, as is the conventional éase, the problems of scratches produced by the
screws penetrating the display module and causing damage to the display performance
can be avoided.
According to a second aspect of the display device, because both the display
module and the back cover can be anchored by using the narrow space therebet.ween by
providing a hook on the shielding frame, designing a thinner frame for the display
device is possible.
According to a third aspect of the display device, by forming a hook by cutting a
part of the shielding frame, the elasticity required for the hook can be gumanteed, and
the integral formation of the members can be implemented. Thus, the production cost
can be reduced.
According to a fourth aspect of the display device, the fist engagement part

provided on the shielding frame engages the projection that is ihserted in a hole, and thus

the front cover is firmly anchored to shield cover, that is, the display module. Thereby,



partf of the shielding franme,-the elasticity required for the hook can be
guaranteed, and the integral formation of the nenbers can be inpl enented.
.Thus, the production cost can be reduced. According to 49fstaben2@&pect of
the display device, the fist engagenent part provided.on the shielding
frame engages the projection that is ins?§ted in a hole, and thus the
front cover is firmy anchored to shield Cover, that is, the display
nodul e. Thereby, 19 Cctober 2004 19 the retaining structure of the liquid

crystal nodb¢ eetaining sarustufpdferhs liguiatdeysal sty £1s 2di true H s a
high reliability. According to g ff?%h aspect of #ﬁ%nﬁispﬁggzﬁegF%%?g§he
first engagememim)ans a hiphQuiifiifyat the location where the hook abuts the
proj ection presses against the “projection due to the pressing force of the

hook, and thus the fi; r..1s re firmy .anchqred to the display
nodul e. Thereby, tﬁré(mr? %oaigﬁlﬁﬁas%eﬁg%hﬁp@p&y ‘%éﬁgei &‘ﬁg{rﬁ CBBIESTERt PHbdul e 4 i s
a sinple s ure,, and yet at the sane tinme, has a high reliability.

Accor di ng #3%5@3%4’%%: g’s?ﬁ%%"c wg?rett{ﬁ]eeh?ﬂ uts thg graiediontresses againsethgagenent
part provided in the hole engages the projection, and thus the front cover
is nore fi Pﬁcrlfzﬁl%fhﬁd%‘eﬁ PrRSSEEtonesqs] the honkd ehé thuFttier fbgt,covrds netrafifthRg
structure of the liquid crystal nodule 4 is a sinple structure, and yet at

the same t RAghorerhio the Hisplaymesdubbi Thergby, Acetatiing strectin@ oF @altflid asRapt of
the di'splay device, a first engagenent part provided nore forward in the

i nsertion diodeBt4 B ginpld@rienes,eet iyeratithashntd§mnb apk a%@ﬂ%?é%ilibhe

projection, and thus the front cover is nore firnmy an 0 the display

e NS L R B ¢
provided in the hole engages the projection, and thus the front cover is more firmly
anchored in the display module. Thereby, the retaining structure of the liquid crystal
module 4 is a simple structure, and yet at the same time, has a high reliability.

According to a seventh aspect of the display device, a first engagement part
provided more forward in the insertion direction of the projection than the hook engages
the projection, and thus the front cover is more firmly anchored to the display module.
Thereby, the retaining structure of the liquid crystal module 4 is a simple structﬁre, and
yet at the same time, has a high reliability.

According to an eighth aspect of the display device, ﬁ second engagement part
provided on the projection engages the liquid érystal module, and thus the front cover is
more firmly anchored to the display module. Thereby, the retaining strﬁcture of the
liquid crystal module 4 is a simple structure, and yet at the same time, has a high
reliability.

According to a ninth aspect of the display device, a first roughened surface

processed part provided on at least one of the projection or the hook increases the

friction therebetween at locations where they abut, and thus front cover is more firmly



According to an eighth aspect’ of the display device, a second engagenent
part provided on the projection engages the liquid crystal nodul e, and
,thus the front cover is nore firmy anchored to the di spf&ctoheddped

Thereby, the retaining structure of the |liquid crystal nodule 4 is a
sinmple structure, and yet at the same tigg, has a high reliability.
According to a ninth aspect of the displ device, a first roughened

surface processed part provided on at |east one of the projection or the

hook i ncr eamebored éo thierdigilayomotilile! gielew aRe Altaihias Al i ut, and
thus front cover is nore firmy 1 9 Ocmtaober 21005 20 a%c o[?éegql%lg%pﬁ% di spl ay

modul e. Thenehye 450£si 1@5@&&&%%&%&( e Umd Hﬁqg'sﬁa%“ahgélﬁ{g@,ﬁ] Ilmlof';' edis

a sinple structure, and yet at e same tineg, a

According to a t . f.th i.spl.ay devi.ce, a second roughened
surface pr ocesslg B‘gﬁg Po;e)gge\ﬂﬂb%sg © te(quvt\ié;ﬂsé?y ﬁ%va\%et' agrrendironghenedemiasad back

cover i NCr easess the  fricti ﬁn bet ween t he hook and back cover at |ocations
wher e t hey PABUTSSCART RAYISed Refwegn ahieasf opp afithe hogk med badkicoweryinameates tied t o

t he back cqver. Thereby, the retaining structure of the liquid crystal
modul e 4 i dr¢hieR bRseenstheheplk pad bagkdcoyer atdocatines where théymabut, dndshia th gh
reliability. According to an el eventh aspect of the display device, the
engagenent dftay mpdule scmdredirmiti endhioned toahy Bickengag SFheYdbyDihehSai@sk cover,
and thus deform ng of the back cover in the forward direction Is

prevent ed. sifheineof thHqwidseysid] Yndubs4 & L8mpfe dhnrdigflava device can be
i nproved. . According to a twelfth aspect gfe t he di’spﬁ@ggtaég%éggn‘,%tfrﬁ%
retaini ng shd aBigu8Batifityt e di splay nodul e between both covers are

‘diysposed separated along the side edge of the
According to an eleventh aspect of the display device, the engagement part

provided on the front cover engages with the back cover, and thus deforming of the back
cover in the forward direction is pre{rented. Thereby the assembly precision of the
display device can be improved.

According to a twelfth aspect of the display device, the retaining structures of the
display module between both covers are disposed separated along the side edge of the
display module, and thus the display module is more stably and firmly anchoreci between
both covers. Thereby, the durability of the display device itself can be improved.

According to a thirteenth aspect of an information terminal device, by providing
the display device disclosed on any of the first through third aspects, the installation of
the display device is simplified and the number or parts reduced, and thus the production

costs can be reduced. In addition, strength is exhibited towards shocks and a high

durability can be attained.



di splay nodul e, and thus the display nodule is nore stably and firmy
anehored between both covers. Thereby, the durability of the display
deévice itself can be inproved. According to a thirteenthla&§staer 8804n
information term nal device, by providing the display device disclosed on
any of the first through third aspects, the installation of the display
device is sinplified and the nunber or pdlrts reduced, and thus the
producti on costs can be reduced. In addition, strength is exhibited
towards shggks %plgh durability can be attalned 1 9 Cctober 2004 21
What is claine SA di spl ay device having a display nodule that is

di sposed and anchored between a front cover and a back cover, wherein: a
projection that projects towards said back cover is provided on said front
cover; a hole into which said projection is inserted when anchored between
both of saild A display slevise pavinp @éﬁsnlay wadule that js| disposssbirideancherdd &ttweee asanme
time, a hook is provided that, while pressing said projection that is

i nserted iﬁtoatsa\iedambhéaclded\mr,rmhdm’wards said back cover due to the
insertion of the projection; and a recess that engages said hook which is

def ormed by the aJpiSﬁbﬁcertha@ﬁo?@tsdowﬁfd@ls%Wa@lﬂcéxﬁ:r B RYiided of Baid %‘oﬂt E’@\}él‘
cover. 2. A display device according to claiml wherein sal d hook

provided on a SQ'H’olléjinﬂgwhidhasgﬁi rBj%tctl&Qfserﬁse?]@H qmgh ﬁ?(!h%}(e lfcgh Hgs spl ay

devi ce according to cl a|n1 erein or e

of said shi pl a ce accordln to cIa s mhereln
a first enggléég%’re rggfgﬁ in %aé(il dgﬂbg d\(lle ci at the same time ga hook is pr0v1de]a that,

™y while pressing said projection that is inserted into said hole, deforms towards said back
cover due to the insertion of the projection; and
a recess that engages said hook which is deformed by the insertion of said

projection is provided on said back cover.

2. A display device according to claim 1 wherein said hook is provided on a shielding

frame that forms said display module.

3. A display device according to claim 1, wherein said hook is formed by cutting a part

of said shielding frame.

4. A display device according to claims 1, wherein a first engagement part that engages

with said projection that has been inserted into said hole is formed on said shielding

frame,

5. A display device according to claim 4 wherein said first engagement part is formed at

a location where said hook abuts said projection.



with said projection that has been inserted into said hole is fornmed on
said shielding: frame. 5. A display device according to claim4 wherein
said first engagenent part is formed at a |ocation wher &9 §stebeRgd®4 abut s
“said projection. 19 Cctober 2004 22 6. A display device according to claim
4, wherein said first engagenent part |s%£rOV|ded insaid hole. 7. A

di spl ay device according to clains 4, whéfein said first engagenent part is
provi ded nore forward in the insertion direction of said projection than
sai d hook. 8. A display device according to clains 1, wherein a second
engagenent part that engages said display nodul e i s provided on said
projection devi.,ce ac| ng to clai.nms 1, wherein .a first
roughened s ur%‘aésé)(il%fr ‘gecy é%’sag‘dordﬂ'ﬁrt? aﬁ‘ﬁ ”'%‘E?eérh%@hfsﬁ Engaﬁf:‘@?ﬁ“d’r‘rf“ﬂéf’fﬂé’é‘#ds ai d
projection and said hook is provided at |ocations where one abuts the
other is prigvfdtPlon at | east one thereof. 10. A display device according
to clains 1, wherein a second roughened surface processed part that
increases the friction between said projection and said hook is provided
at locations where one abuts the other on at |east one thereof. 11. A

di spl ay devi.cA dispioyr dbvitg dccordingi tolalms Wwhertin sald favgagesaine pat s t hat
engages W th said back cover and prevents the deformation in the forward
di rection qfrolided BRE& for®aNEHh theinRE@¥h ‘aﬁ@ct% o?'%hﬂ ﬂré_]@&fon(%ﬂé(r%ald koo A di spl ay
device according to claims 1, wherein a plurality of retaining structures
for said display nodule are provided between both covers using said
projection, hole, t

'i 8. A display device according to claims 1, wherein a second engagement part that

engages said display module is provided on said projection. .

9. A display device according to claims 1, wherein a first roughened surface processed
part that increases the friction between said projection and said hook is provided at

locations where one abuis the other is provided on at least one thereof,

10. A display device according to claims 1, wherein a second roughened surface
processed part that increases the friction between said projection and said hook is

provided at locations where one abuts the other on at least one thereof.

11. A display device according to claims 1, wherein an engagement part that engages
with said back cover and prevents the deformation in the forward direction of the back

cover is provided on said front cover.

12. A display device according to claims 1, wherein a plurality of retaining structures

for said display module are provided between both covers using said projection, hole,



19 Cctober 2004 23 hook, and-recess, and said retaining structures are

dj 8posed separated al ong the side edge of said display nodule. 13. An

information ternminal device provided with the display delP&stepesdfed ng to
“claims 1. .

23

hook, and recess, and said retaining structures are disposed separated along the side edge

of said display module.

13. An information terminal device provided with the display device according to

claims 1.



