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1. Field of the Invention The present invention relatestoadls nda

di splay panel used in the sanme. More particularly, the present””?'rventlon
relates to inprovenent of a structure for fixing the display panel to the

di splay. 2. Description of the Related At Flat panel di spl ted
by liquid crystal displays, plasnma displays, organic EL (Elimmmmmmmmmﬂl
Lum nescence) displays, and the like, use glass substrates congpd.si ng
transparent el ectrodes nade of indiumtin oxide (ITO. Recent I y | nage
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been on the narpgigﬁblglescause A@gﬂp %ﬁst?llg@gg s?é‘lg:?es arlz I g tWEI g an
further, can be thinned because theyrHEREQ¥0t fragile. A display panel IS,
‘together with a circuit board, a light guiding plate, or the like,
installed in a casing. As shown in Fig. 19, when nounting a display panel
302 to a casing 301 as a support or another conponents, relative position
of the panel 302 with respect to these conponents is first determ ned and
then the panel 3021s fi xed BACKGRQUND R THES{IAWENTION a procedure, there is
provided a franme 304 in the <casing for surrounding the panel 302, into

whi ch the panel 302 is fitted, thus positioning the panel 302, which is

thereaftey fixqdig b HHE EAveigPl by neans of suitable neans.

The present invention relates to a display and a display panel

used in the same. More particularly, the present invention relates

to improvement of a structure for £ixing the display panel to the

display.

2. Description of the Related Art

Flat panel displays represented by liquid crystal displays,
plasma displays, organic EL (Electro Luminescence) displays, and the
like, use glass substrates comprising transparent electrodes made
of indium tin oxide (ITO). Recently, image displays using plastic
substrates instead of the glass substrates have been on the market,
bacause the plastic substrates are lightweight, and further, can be
thinned because they are not fragile. '

Adisplaypanelis, togetherwithacircuitboard, alight guiding
plate, or the like, installed in a casing. As shown in Fig. 19, when
mounting a display panel 302 to a casing 301 as a support or another
components, relative position of the panel 302 with respect to these
components is first determined and then the panel 302 is £fixed thereto.
For instance, in a procedure, there is provided a frame 304 in the
casing for surrounding the panel 302, into which the panel 302 is
fitted, thus positioning the panel 302, which is thereafter fixed
.to the casing 301 by means of suitable means.

In case of the panel using the glass substrates, as shown in




In case of the panel using the glass substrates, as shown in | 2 Fig. 19,
van adhesi ve doubl e coated tape 303 has been used for fixing the panel 302.
* This fixing nmethod takes some trouble in attaching the tape 303 to the

casing 301 or the like. Besides, in a case where the display panel using

the plastic substrates is fixed by nmeans of the adhesive doubl e coated
tape, when the panel is detached for the purpose of correction of its

position or the like, after fixed, it nkght be plastically defornmed by a

stress applied to the plastic substrate. SUMVARY OF THE | NVENTI ON The

present invention has been nade to sol ve the above-nentioned problem and
an object of the present invention is to provide an inmage display in which

a display_pane| is capable of being easily positioned and. the display
panel . AnEtHerldhj 8Rtadhesiye SPB?lﬁtharW@#@% 303 h3¢ been wred forieing

di splay i j {spl i6 nfetiRdl ' b iy
fixed, angh%g&s?gp a%/' pgﬁéﬁéﬁ%ﬂlﬁ%hl evg’lat ﬁgﬂéﬁcﬁlﬁ%&%ﬁﬁ gdbébj ec cé ere
i's provi deteatape B3etdittd estngB01SoRothe Aikebs Baadikldes)CLid Bgsa whetd
function layer for displaying an image by emtting or blocking light in
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convex portion is fitted to the concave portion. Wth_this constitution,
t he subst FHERtHBEG REPFEACRILN deLRiasDh PY & Stregfqapbhied tocthe splastic
panel , ca pgreaskly positioned in the direction parallel to the surface
of the substrate.

SUMMARY OF THE INVENTION

The present invention has beenmade to solve the above-mentioned
problem, and an object of the present invention is to provide an image
display inwhicha display panel is capable of being easily positioned,
and the display panel.

Another object of the present invention 1s to provide an image
display in which a display panel is capable of being removably and
easily fixed, and the display panel.

To achieve the above-described objects, there is provided an
image display comprising: a substrate including a light function layer
for displaying an image by emitting or blocking light in accordance
withasuppliedvoltage; and a frame body for surrounding the substrate,
wherein a concave portion or a convex portion is provided on a side
surface of the substrate, the convex portion or the concave portion
igs provided on an inner side of a side surface of the frame body,
and the convex portion is fitted to the concave portion. With this
constitution, the substrate having the light function layer, and hence
the display panel, can bhe easily positioned in the direction parallel
to the surface of the substrate.

The convex portion or the concave portion may be comprised of

an elastic body.
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The convex portion or the concave portion nmay be conprised of an elastic
body. i | 3 Also, a pressing force by the elastic body may act between
"convex portion and the concave portion in the direction parallel to the
substrate. Wth this constitution, by suitably selecting the elastic

force, the substrate can be fixed to the franme body by.the friction force
bet ween the convex portion and the concave portion. The elastic body may be
conprised of a spring. The spring may b® conprised of a plate spring. The
el astic body may be conprised of a cushion. The cushion may be made of
rubber. The substrate nay be fixed to the frame body by a friction force
gener ated between the convex portion and the concave portion in the
direction perpendicular to the surface of the substrate. Wth this

constitution, tHisar §REBFFNEFOREMLBEPLEISFIFAPLAMEE SCT Petiwest Conyerhe
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The elastic body may be comprised of a cushion.

The cushion may be made of rubber.

The substrate may be £ived to the £frame body by a friction force
generated between the convex portion and the concave portion in the
direction perpendicular to the surface of the substrate. With this
constitution, the display panel can be removably and easily fiwed
to the frame body.

The £rame body may be of a rectangular-ring shape or of aU-~shape.

According to the present invention, there is also provided an
image display comprising: a substrate includinga light function layer
for displaying an image by emitting or blocking light in accordance
with a supplied voltage: and a base on which the substrate is placed,

wherein aconcave poxtionis provided onalower surface of the substrate,

a convex portion is provided on an upper surface of the base, and

the convex portion is fitted to the concave portion. With this
constitution, the substrate having the light function layer, and hence
the display panel, can ba easily positioned in the direction parallel
to the substrate.

The concave portionmay extend from the base toward the substrate
and the convex portion is column-shaped such that it extends from
the base toward the substrate, the concave portion may have a small
cross-sectional area portion and a large cross-sectional area portion

along a plane orthogonal to a direction from the base toward the
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The concave portion may extend fromthe base toward the substrate and the
convex portion is colum-shaped such that it extends from the base toward
* the substrate, the concave portion may have a small cross-sectional area
portion and a | arge cross-sectional area portion along a plane orthogonal
to a direction fromthe base toward the 4 substrate on the base side and
on the substrate side. respectively, the convex portion may have a snal
cross-sectional area portion and a |argké cross-sectional area portion
along a plane orthogonal to the direction fromthe base toward the
substrate on the base side and on the substrate side, respectively, and
the large cross-sectional area portion of the convex portion may be fitted
to the large cross-sectional qreaﬂgortion of the concave portion and the
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convex portion is provided on a r surface o he Substrate, a concave
portion i axpacportionnofnthpemnvesr oot iool mbjrebbatit tedded hethe dmrge
portion is fitted to the concave portign.,. Wth this constitution, the
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tovard t h%iggsgﬁis} ggnggfgggfoxp ,OE:L«L %risgal%yhggfef can be removably and easily
fixed to the base.

According to the present invention, there is further provided
an image display comprising: a substrate including a light function
layer for displaying an image by emitting or blocking light in
accordance with a supplied voltage; and a base on which the substrate
is placed, wherein a convex portion is provided on a lower surface
of the substrate, a concave portion is pro:v:i.ded on an upper surface
of the base, and the convex portlon is f£itted to the concave portion.
With this constitution, the substrate having the 1ight function layer,
and hence the display panel, can be easily positioned in the direction
parallel to the substrate.

The concave portion may extend from the substrate toward the
base and the convex portion is column-shaped such that it extends
from the substrate toward the base, the concave poxtion may have a
emall cross-sectional area portion and a large cross-sectional area
portion along a plane orthogonal to a direction £rom the substrate
toward the base on the substrate side and the on the base side,
respectively, the convex portion may have a small cross-sectional
area portlon and a large cross-sectional area portion along a plane

orthogonal to a direction £rom the substrate toward the base, on the

———————— - -

—— e

[ S



smal | cross-sectional area portion and a | arge cross-sectional area
portion along a plane orthogonal to a direction fromthe substrate toward
- the base on the substrate side and the on the base side, respectively, the
convex portion may have a small cross-sectional area portion and a |arge
cross-sectional area portion along a plane orthogonal to a direction from
the substrate toward the base, on the i j. 5 substrate side and on the
base side, respectively, and the |arge Zross-sectional area portion of the
convex portion nay be fitted to the |large cross-sectional area concave
portion and the large cross-sectional area portion of the convex portion
may be engaged wth the small cross-sectional area portion of the concave
portion. M\ | ' e} t [ y qﬂ[]ﬁ[ er I
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crystal | Heeplypakhe fixing structure of the display panel can be
sinplified. e substrate may be nade of resin. Also, a plurality of convex
portion and a pStdkl ifupthbrgotnanee ispardviolesl an\inkeypdoypliag. comprising:

a substrate including a light function layer for displaying an image

by emitting or blocking light in accordance with a supplied voltage;
and a base on which the substrate is placed, wherein the substrate
is fixed to the base by means of a screw. With this constitution,
the substrate having the light function layer, and hence the display
panel, can be removably and easily fixed to the bhase.

The light function layer may be a liquid crystal layex and. the
base is a light gulding plate for guiding light £rom a light source
toward the liquid crystal layer. Thereby, the fiwing structure
of the display panel can be simplified.

The subgtrate may be made of resin.

Also, a plurality of convex portion and a plurality of concave
poxtions may be provided.

The light function layer may be made of an inorganic fluorescent
material, an organic fluorescent material, or liquid crystsl. In
the plasma display, an applied voltage causes a gas to be excited
to thereby emit ultraviolet rays, which collide with the organic
fluorescent material, thereby emitting light. Also, in the organic
EL davice, the voltage is applied to the organic fluorescent material
to thereby emit light. Accordingly, by making the light function
layer of the inorganic fluorescent material, the organic £luorescent

material, or liquid crystal, the present invention is applicable to
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The light function |ayer maybe made of an inorganic fluorescent nmaterial,
an organic fluorescent material, or liquid crystal.. Xn the plasnma

~di splay, an applied voltage causes a gas to be excited to thereby emt
ultraviolet rays, which collide with the organic fluorescent material,
thereby emtting light. Also, in the organic EL device, the voltage is
applied to the organic fluorescent material to thereby emt I|ight.

Accordi ngly, by making the Iight functi oh | ayer of the inorganic
fluorescent material, the organic fluorescent material, or liquid crystal,
the present invention is applicable to | 6 the plasnma display, the organic
EL device, and the liquid crystal display. Also, there is provided an
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the substrate is fixed to the frane body bé a friction force generated
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frame body. €re 1s provi 1 sing:
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the both ends ebnbbtthtiom pltheCishibBtiabedhidviiy e A2ghtorthet sohSidydae,
the need for nenbers in addition to the display panel for the purpose of

fixing t héngrkenes thpaisplaypanel r eanbe FORPVRRLY Elrnd fa the frapedofie a
conpact 1 nage g‘hégi@i‘, | Snéd ai&%;:ovided an image display comprising: a

substrate including a light function layer for displaying an image
by emitting or blocking light in accordance with a supplied voltage:
and a circuit board provided with a drive circuit for supplying the
voltage to the light function layer, whereiln the c¢ircuit board is
fixed at both ends to diffexrent main surfaces of the substrate. With
thig constitution, since the both ends of the £lexible circuit board
are fixed to the substrate, the need for members in addition to the
display panel for the purpose of fixing the ends of the £lexible circuit
board is eliminated. Therefore, a compact image display is attained.

In the image display, one end of the circuit board may be fixed
to a surface of the substrate having the light function layer, a £ixing
pin may be provided on a surface of the substrate on the opposite
side of the surface on which the light function layer iz provided,
the cixcuit board may be provided with a concave portilon or a through
hole, and part of the circuit board may be fixed to the surface of
the substrate on the opposite side of the surface on which the light
function layer is provided by engagement of the fixing pin with the
concave portion or the through hole. With thls constitution, the
circuit board can be easily fixed to the surface of the subsgtrate
on the opposite side of the surface on which the light function layer
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In the i mage display, one and of the circuit board may be fixed to a
surface of the substrate having the light function layer, a fixing pin my
- be provided on a surface of the substrate on the opposite side of the
surface on which the light function |ayer is provided, the circuit board
may be provided with a concave portion or a through hole, and part of the
circuit board may be fixed to the surface of the substrate on the opposite
side of the surface on which the light <function |layer is provided by
.engagenent of the fixing pin with the concave portion or the through hole.
Wth this constitution, the circuit board can be easily fixed to the
surface of the substrate on the opposite side of the surface on which the
light function layer 7 is provided. Al so, one end of the circuiit board
may be fi dedprovadedrface of the substrate having the light function

| ayer, a concave_portion or a through hole may be provided on a surface of

the substrate oft15Pme®R®RIW ©f thgebrotife bogriapay he s tRe2 | FYHICe
function y ' e ! < A fahp X | l.d | |
board. ang® She dbdtdtelily Ly fonb Mol et iof, BAPLE IR cBAchUE fiurtidd
substr at eoroa threowgipdsiliee maydee giravhiglesliohaaesunfads «f the bubhstratean on

| ayer is provided, by engagenment of fhe fixi in wi_.ith the concave portion
or the t hiEBBGRPRBFLES Wit ber Ehe e pRoyhieh theidghty Epagtion Laver
conpri st ngg n?foéﬂéé&,r a.%?iﬁ:ﬁ!ﬁb%:_{‘%a bé Biodiddd bANthe @At BbaPadVaqd an
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or the through hole.

Moreover, there is provided a display panel comprising: a
substrate including a light function layer for displaying an image
by emitting or blocking light in accordance with a supplied voltage,
whereinaconcave portion isprovidedonaside surface of the substrate.
Thereby, by providing the convex portion on the inner side of the
side surface of frame body for surrounding the substrate. the display
panel can be positioned easily in the directlion parallel to the surface
of the substrate.

The above and further objects and features of the invention
will more fully be apparent from the following detailed description

with accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded perspective view showing a schematic
constitution of an image display according to a £irst embodiment of
the present invention;

Fig. 2 is a plan view showing the schematic constitution of
the image display according to the first embodiment:

Fig. '3 iz an exploded perspective view showing a schematic
constitutlion of a f£irst modification of the first embodiment;

VI



The above and further objects and features of the invention wll nore
fully be apparent fromthe follow ng detailed description wth

- acconpanyi ng draw ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig. | is an

expl oded perspective view showi ng a schematic constitution of an inage

di splay according to a first enbodi nent of the present invention; Fig. 2
Is a plan view showi ng the schematic constitution of the inmage display
according to the first enbodinent; Fig. 8 is an expl oded perspective view
showi ng a schematic constitution of a first nodification of the first
enbodinment; 8 Fig. 4 is an expl oded perspective view show ng a schematic
constitution of a second nodi fication of the first enbodinent; Fig. 51is

o0 AP oded er ARG §ee WU AN s BERRTRL Oy ST BN OF ekl ¢
Vi ew showsafsfibehEsRioE a GRtvNd Hodelieht 8oh 0o e OElid 1€ Aribaidlenthe
first enbodinent; Fig. 7 is an exploded perspective view show ng a

schemati ¢ constFLGt i %ni%fara efmltqﬂe\éomeﬁr‘ﬂmptéﬁeovi@%eshwmg déhirsiicmak.c
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per spective vi eMﬁhow 1¢ &n Séaﬁﬂrmtdd: pef@pebtivei ¢lew!sio 4 lschematic
nodi fication of the first enmbodinment; Fig. 10 is an expl oded perspective

vi ew showragshitertemiof a:&mrﬂnmoéﬁféf:aahom gﬁtthmnatmbmmntthe

Schermt i constiih TonSofn Erplo ek bt TRe chby atowlng K hdinRise
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of an image dlsplay according to a second enbodi nment
Fig. 8 is an exploded perspective view showing a schematic

constitution of a sixth modification of the first embodiment:

Fig. 9 is an exploded perspective view showing a schematic
congtitution ¢f a seventh modification of the first embodiment;

Fig. 10 is an exploded perspective view showing a schematic
constitution of an eighth modification of the first embodiment:;

Fig. 11 is an exploded perspective view showing a schematic
constitution of a ninth modification of the first embodiment;

Fig. 12 is an exploded perspective view showing a schematic
constitution of an image display according to a second embodiment
of the present invention;

Fig. 13 is a cross-sectional view showing an engagement portion
of Fig. 12;

Fig. 14 is a cross-sectional view of an engagement portion
of a modification of a second embodiment of the present invention:

Fig. 15 is an exploded perspective view showing a schematic
constitution of an image display according to a third embodiment of
the present invention:

Fig. 16 is a cross-sectional view schematically showlng a
constitution of main parts of an image display according to a fourth
embodiment of the present invention:

Fig. 17 is a cross-sectional view schematically showing a
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of the present invention; Fig. 13 is a cross -sectional view show ng an
engagenent portion of Fig. 12; Fig. 14 is a cross-sectional view of an
engagenent portion of a nodification of a second enbodi nent of the present
i nvention; Fig. 15 is an expl oded perspective view showing a schematic
constitution of an inmage display according to a third enbodi nent of the
present invention; Fig. 16 is a cross-sectional view schematically show ng
a constitution of main parts of an inage display according to a fourth
enbodi nent of the present invention; Fig. 17 is a cross-sectional view
schematically showing a 1 9 constitution of main parts of the conventional
i mge display; Fig. 1% is an expl oded perspective view showi ng a schenatic
constitution of a further nodification according to the first enbodi nent;
and Fi g. déhststartienpoddmdipnepapest of et exorsiemtiionad dohgentiisplay:
constitution of the conventional inmage display. DETAILED DESCRI PTI ON. OF THE
PREFERRED EMBODFVENTES 4% o8y gapleded pexshactdvenBiav ghewing & gehsmatift
i nventio 4] 4 e b ' £O65 &ggﬁ?ﬁﬂ MWalo] ayi . First
Enbodirmi#oq%éﬁﬁéﬁiq%hggg?hgﬁfwbk?ué§ég€es a(%gse erggghgiggéaéﬁggﬁel S
fi xed by émddimpntii @ndl i s an expl oded perspective view schematically
showi ng an inage display accordi to this embodinent. and Fi g. IS pl an
Rifar  Thio o Eopeplea detobsotiva Hage haping 4 sghemaric

vi ew t hereof .
embodi M"eNtongtitution of the conventional image display.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, preferred embodimentsz of the present invention
will be described with reference to accompanying drawings.
First Embodiment

A first embodiment illustrates a case where a display panel
is fiwed by fitting.

Fig. 1 is an exploded perspective view schematically showing
an image display according to this embodiment and Fig. 2 is a plan
view thereof.

ReferringnowtoFigs. 1l -2, animage display 1l of this embodiment
is a liquid crystal display. This liquid crystal display 1s, e.g.,
areflective liquid crystal display including no illuminating device
for supplying display light.

The image display 1 comprises a display panel 2 comprised of
a liquid crystal panel and a casing 3. The display panel 2 1s
constituted such that an array substrate 4 and an opposing substrate
5 are disposed as opposed to each other with a minute gap therebetwaen
and liquid crystal 201 is £i1led and sealed between these substrates.,
The array substrate 4 is, e.g., comprised of a transparent plastic
substrate. The array substrate 4 is rectangular and has a display
raglon 4b at apredeterminedregion (central region) inan inner surface
thereof. In this display region 4b, pixel electrodes (also serving
as a reflective £ilm) comprised of an ITO, and image signal lines,
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Is aliquid crystal display. This liquid crystal display Is, a. g., a
reflective liquid crystal display including no illum nating device for

- supplying display light. The inage display 1 conprises a display panel 2
conprised of a liquid crystal panel and a casing 3. The display panel 2 is
constituted such that an array substrate 4 and an opposing substrate { 5
are di sposed as opposed to each other with a m nute gap therebetwen and
liquid crystal 201 is filled and seal edipet ween these substrates. The
array substrate 4 Is, e.g., conprised of a transparent plastic substrate.
The array substrate 4 is rectangular and has a display region 4b at a
predeterm ned region (central region) in an inner surface thereof. In this
di splay regi on 4b, pixel electrodes (also serving as a reflective film
conpri sedseanping TG gnedd limage switehing devices (nehmiiown)sapdaso|fordt,
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with the applied voltage, the liquid crystal 201. is nodul ated. Than,
shown) over substantially the entire region in the inner surface
thereof. Theopposingsubstrate5isdisposedasopposedtothedisplay
region 4b of the array substrate 4. In such constitution, a voltage
according to a video signal output from the drive LSI, 1is applied
across the pixel electrode and the counter electrode, and in accordance
with the applied voltage, the liquid crystal 201 ismodulated. Then,
according to the degree of modulation of the liquid crystal 201,
transmittance of the display light (e.g., ambient light) from a light
source Varies, thereby displaying an image according to the video
signal on the display panel 2. In brief, the array substrate 4 and
the opposing substrate 5 constitute a display portion of the display
1.

The array substrate 4 is provided with a plurality of (e.g.,
four) £itting concave portions to be £itted to the casing 3 at portions
of an outer periphery (end faces) thereof, corresponding to the
non-display region 4a. The fitting concave portions are comprised
of semi-cylindrical grooves 6 formed over the whole thickness of the
array substrate 4. The groves 6 are formed when the individual array
substrates 4 are cut out £froma large-sized sheet providedwithpatterns
of a plurality of array substrates 4 by using a laser or the like.
The casing 3 is, e.g., made of plastic and i1s of a box shape having
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according to the degree of nodulation of the liquid crystal 201,
transmttance of the display light (e. g., anbient light) froma |ight

- source varies, thereby displaying an i mage according to the video signal
on the display panes. 2. In brief, the array substrate 4 and the opposing
substrate 5 constitute a display portion of the display 1. The array
substrate 4 is provided with a plurality of (e.g., four) fitting concave
portions to be fitted to the casing 3 atjportions of an outer periphery
(end faces) thereof, corresponding to the non-display region 4a. The
fitting concave portions are conprised of sem-cylindrical grooves 6
formed over the whole thickness of the array substrate 4. The groves 6 are
formed when the individual array substrates 4 are cut out froma
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portlons 7b as rectangular flat plates. The tpl ate springs 7 are provided

at positi dngref proelded ompdhe daner surface the side portion 3a of the

cagsing3. The fittingconvexportions are comprilsed of plate springs

gstructured such that central portions 7a are semli-cylindrically
protruded and opposite end portions 7b as rectangular flat plates.
The plate springs 7 are provided at positions of the side portion
3a of the casing 3, coxxresponding to the grooves 6 of the array substrate
4, The axial direction of the semi-cylindrical central portions
7a corresponds with the depth direction of the casing 3. The opposite
end portions 7b are fixed to the side portion 3a by means of suitable
means such as screws, bondor the like. The semi-cylindrical portions
7a are of a size so as to be slightly recessed when fitted to the
grooves 6 of the array substrate 4,

Subsequently, how the display panel 2 of the above-constituted
display 1 is attached/detached to/from the casing 3 will be explained.

When attaching the display panel 2 to the casing 3, the display
panel 2 is inserted into the casing 3 while moving the display panel
2 along the depth direction of the casing 3 as shown in Fig. 1. In
this case, the display panel 2 is pushed thereinto until the array
substrate 4 makes contact with a bottom portion 3b of the casing 3.
Thereby, the display panel 2 is positioned in the thickness direction

of thereof. Simaltaneously, the grooves 6 of the array substrate

- ——————
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3a of the casing 3, corresponding to the grooves 6 of the array substrate
4. The axial direction of the sem-cylindrical central portions 7a
corresponds with the depth direction of the casing 3. The opposite end
portions 7b are fixed to the side portion 3a by neans of suitable neans
such as screws, bond or the like. The sem -cylindrical portlons 7a are of
a size so as to be slightly recessed when fitted to the grooves 6 of the
array substrate 4. Subsequently, how th&2display panel 2 of the
above-constituted display 1 is attached/ detached to/fromthe casing 3 wll
be explained. Wen attaching the display panel 2 to the casing 3, the
display panel 2 is inserted into the casing 3 while noving the display
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friction torce, the array substrate the casing

the pressing Basi@epsthiopBesiibng i Eotay praietionsi thet Afspliapaidrml 2 in
perpendi cul ar .to thickness direction. On the other hand, when detaching the
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the casing 3, the casing 3 is suitably fixed and then the display
panal 2 is pulled by a force exceeding a resistive force due to the
friction force. Thereby, the display panel 2 1s detached £rom the
casing 3.

It should be noted that the convex portions may be plastically
deformed provided that the friction force i1s generated when the
display panel 3 is detached from the casing 3. Nevertheless, it 1is
preferable that the convex portions are elastically deformed in view
of easiness of fitting/disengaging of the convex poxrtions to/from
the concave portions.

As should be understood, in this embodiment , the display panel
2 c¢an be easily positioned in the direction perpendicular to the
thicknessdirectionandfixedtothecasing3. Inaddition, thedisplay
panel 2 can be removably fivedwith ease. As aconsequence, a display
panel fixing structure suitaple for use in the image display using
the plastic substrate is provided.

Subsequently, a modification of this embodiment will be
described. Fig. 3 1s an exploded perspective view showing a schematic
constitution of the first modification. As shown in Fig. 3, as the

fitting convex portions of this modification, cushion members 21 are



friction force. Thereby, the display panel 2 is detached fromthe casing
3. It should be noted that the convex portions may be plastically deforned
provided that the friction force is generated when the display panel 3
detached fromthe casing 3. Nevertheless, it is preferable that the convex
portions are elastically defornmed in view of easiness of
fitting/disengagi ng of the convex portions to/from the concave portions.
As shoul d be understood, in this enbodi @gnt, the display panel 2 can be
easily positioned in the direction perpendicular to the thickness
direction and fixed to the casing 3. In addition, the display panel 2 c
be renovably fixed with ease. As a consequence, a display panel fixing

structure suitable for use in the imge display using the plastic
subst r at e usedpivgterd ofsubsa*dm springwﬂdpfil&:‘ea-i dn ofThehicushidodienhwrsy | |
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the grooves 6, the central portions 2la press the grooves 6 by a
restoration force as the result of the compression of the central
portions 2la. Thereby, the same effects providedby the constitution
of Fig. 1 are attained.

Fig. 4 18 an exploded perspective view showing a schematic
constitution of a second modification of this embodiment. As shown
in Fig. 4, the fitting concave portions of the array substrate 4 are
comprised of plate springs 32. The plate springs 32 and the plate
springs 7 of Fig. 1 are reversed in shape and central portions 32a
of the plate springs 32 are semi-cylindrically recessed. The array
substrate 4 is provided with tubular concave portions 31 with
rectangular cross section into which the central portions 32a are
accommodated with a clearance between them. Meanwhile, E£itting
convex portions of the casing 3 are comprised of semi-cylindrical
protrusions 22 extending over the whole ﬁeight of the side portions
3a of the casing 3. The fitting relation between the protrusions
22 and tha plate springs 32 is similar to that of Fig. 1, and with
this relation, the same effects provided by the constitution of Fig.
1 are obtained.

Fig. 5 i= an exploded perspective view showing a schematic
congtitution of a third modificatioﬁ of this embodiment. In this

3.
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portions 2l a. Thereby, the sane effects provided by the constitution of
Fig. 1 are attained. Fig. 4 is an expl oded perspective view show ng a
schematic constitution of a second nodification of this enbodi ment. As
shown in Fig. 4, the fitting concave portions of the array substrate 4 are
conprised of plate springs 32. The plate springs 32 and the plate springs
7 of Fig. 1 are reversed in shape and central portions 32a of the plate
springs 32 are sem-cylindrically recesd#d. The array substrate 4 is
provi ded with tubul ar concave portions 31 with rectangular cross section
into which the central portions 32a are accompbdated with a cl earance
between them Meanwhile, fitting convex portions of the casing 3 are
conprised of sem -cylindrical _grotrusi ons 2 _extengi Eﬁ over the V\/r{%I %
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34 are nmade of the material of the cushion nenbers 21 of the first
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this rel ahi-@nopthifegame effects provided by the constitution of the first

nodification are obtained. Fig. 6 is an expl oded perspective view show ng
a schematic Fig. 6 is an explodad perspective view showing a schematic

constitution of a fourth modification of this embodiment. As shown
in Fig. 6, in this modification, fitting concave portions of the array
substrate 4 correspond to the grooves 6 of Fig. 1 and £itting convex
portions of the casing 3 correspond to the protrusions 22 of the second
modification. The protrusions 22 are pressed into the grooves 6.
This is accomplished by the constitution in which a diameter of cross
sactions of the protrusions 22 is slightly largex than that of the
grooves 6 and gradually increased from an opening of the casing 3
to the hottom portion 3b. With this constitution, when the display
panel 2 1s inserted into the casing 3, the protrusions 22 of the casing
3 are pressed into the grooves 6, thereby causing a friction force
between the protrusions 22 and the grooves 6. With this friction
force, the array substrate 4 and hence, the display panel 2 are fixed
to the casing 3. Also, this pressing positions the display panel
2 in the direction perpendicular to the thickness direction.
Consequently, also in this modification, the display panel 2 can bes
easlly positioned in the direction perpendicular to the thickness
direction and fixed to the casing 3.

Fig. 7 is an exploded perspective view showing a schematic
constitution of a £ifth modification of this embodiment. As shown

in Fig. 7, in this modification, the array substrate 4 is provided
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constitution of a fourth nodification of this enbodinent. As shown in Fig.
6, inthis nodification, fitting concave portions of the array substrate 4
correspond to the grooves 6 of Fig. 1 and fitting convex portions of the
casing 3 correspond to the protrusions 22 of the second nodification. The

protrusions 22 are pressed into the grooves 6. This is acconplished by the :

constitution in which a dianeter of cross sections of the protrusions 22

is slightly larger than that of the grpgves 6 and gradually increased from

an opening of the casing 3 to the bottomportion 3b. Wth this
constitution, when the display panel 2 is inserted into the casing 3, the
protrusions 22 of the casing 3 are pressed into the grooves 6, thereby
causing a friction force between the protrusions 22 and the grooves 6.
Wth thi swith €itbingiconvex ndxt iconmsasnd dhetoasting!3 discpiwniddnd vhth dilsting

anel 2 are fixed to,the casing.3,.Al so, this pressin ositions_the
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showi ng a schematjc . constitution of fifth dification of this
enbodi merPOBEL IR, Platerprings 10  havingd Mhene gimif
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I's provided wth tubular concave portion 9 Wth rectangular cross section
f or accontinelasecond moddifdcatdpni. nJlhed £ikitdng relation between the
protrusions 8 and the plate springs 10 1s similar to that of the second
modification, and with this relation, the same effects provided by
the constitution of the first modification are attained.

Fig. 8 is an exploded perspective view showing a schematic
constitution of a sixth modification of this embodiment. As shown
inFig. 8, as the fittingconcave portions of thigsmodification, cushion
members 23 are used instead of the plate springs 10 of the fifth
modification. The cushion members 23 are made of a material similar
to that of the cushion member 34 of the third modification and shaped
similarly to the plate springs 10 of the £ifth modification. The
fitting relation between the protrusions 8 of the array substrate
4 and the cushionmembers 23 is similar to that of the £ifthmodification,
and with this relation, the same effects provided by the constitution
of the f£ifth modification are obtained.

Fig. 9 is an exploded perspective view showing a schematic
constitution of a seventh modification of this embodiment. As shown
in Fig. 9, in this modification. the fitting convex portions of the
array substrate 4 are comprised of plate springs 35. Theplate springs

35 are shaped similarly to the plate springs 7 of Fig. 7. The fitting

concave portions of the casing 3 are comprised of semi-cylindrical
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concave portion 9 is fornmed simlarly to the concave portion 31 of the
second nodification. The fitting relation between the protrusions 8 and
- the plate springs 10 is simlar to that of the second nodification, and
with this relation, the sane effects provided by the constitution of the
first nodification are attained. Fig. 8 is an expl oded perspective view
showi ng a schematic constitution of a sixth nodification of this

enbodi nent. As shown in Fig. 8, as thejgitting concave portions of this
nodi fication, cushion nenbers 23 are used instead of the plate springs 10
of the fifth nodification. The cushion nenbers 23 are nade of a materi al
simlar to that of the cushion nenber 34 of the third. nodification and
shaped simlarly to the plate springs 10 of the fifth nodification. The
fitting rgtatves Zicextendihg greax the embite deighd of rihe sdidet pattions Jad

the cushionnetnbers 23 is simlar o that of the fifthnpdificatio and
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plate sp_rPﬁ?j'?m%%' are shaped simlarly to the plate springs 7 of Fig. 7.
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sem -cylindrica grooves 24 extendi ng over the entire héight of the
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constitution of an eighth nodification of this enbodi nent. As shown
33 are made of a material similar to that of the cushlion members 21

of the first modification and shaped similarly to the cushion members
21. The fitting relation between protrusions 8 of the casing 3 and
the cushion members 33 are similar to that of the modification of
Fig. 1 and the same effgcts provided by the first modification can
be attained.

Fig. 11 is an exploded perspective view showing a schematic
constitution of a ninth modification of this embodiment. Referring
to Fig.l1ll, £itting convex portions of the array substrate 4 are
comprised of the protrusions 8 of the fifthmodificationandthe fitting
concave portions of the casing 3 are comprised of the grooves 24 of
the seventh modification. The protrusions 8 can be pressed into the
grooves 24. The dimensional relationship in pressing between the
protrusion 8 and the groove 24 1s equal to that of the fourthmodification
and the same effects provided by the fourth modification can be
provided.

As should be understood from the foregoing description, in
the present invention, "fitting" includes fitting of the fitting
portion with slight elastic deformation and plastic deformation
(fourth and ninth modifications).

In the above-mentioned constitutions, although there are



in Fig. 10, in this nodification, fitting convex portions of the array
substrate 4 are conprised of Cushion nenbers 33. The cushion nenbers 33
are made of a material simlar to that of the cushion nenbers 21 of the
first nodification and shaped simlarly to the cushion nenbers 21. The
fitting relation between protrusions 8 of the casing 3 and the cushion
menbers 33 are simlar to that of the nodification of Fig. 1 and the sane
effects provided by the first nodificatypn can be attained. Fig. 11 is an
expl oded perspective view showing a schematic constitution of a ninth
nodi fication of this enbodinment. Referring to Fig.11, fitting convex
portions of the array substrate 4 are conprised of the protrusions 8 of
the fif th nodification and the fitting concave portions of the casing 3
are conprprevidéd tdplygmadidsy Bf Hittime rpavidmns mbdthecatriay. subetrate 4

t [ 8 be dinto th \ 4. The di i
P ot | onoAnd e Sagtal o 3nt subkipnporslott€ ek Lseatfolih (b Ehat Spsey
equal to E@ia@qut hiel 24P R radbl @ whii i§h3p§t9§§d afd 8leS sPEQ V£ GheDY

the fourth nodification can be provided, As should be understood fromthe
f or egoi ngadeay supsitovate dron vikiclpthe At ting@oxitdon 1 provided iadnatagact

fitting of .the fittin portion with slight elastic deformation and plastic
(Fhﬁr??ﬁ%’ﬂj

def or mat i Hfllt Finth modificati ons) . in the above-nentioned
consti tutions, @J.ltébq%htﬁg%b%v@f-ﬁeﬂii%ﬂé&&bﬂﬁéj.@u@%éﬁ@! th¥ (3 tihglddifrex

portions at the array substrate 4 and the casing 3, one fitting portion is

sat i sf act ppytions endithenfbtting sbueawé poktians arepiuvidadEdr wheguippse

SR TR TCER NIRRT ORI

constitut (aR%s the dilshllafPHARNY 2 and the casing 3 may be provided with convex
portions similar to the £itting convex portions of the above
constitutions, and the corresponding portion of the other may be flat.
In that case, it is desirable to provide the convex portions at sides
of one of the display panel 2 and the casing 3 that are orthogonal
toeachotherseeninaplanview. Withthisconstitution, the £riction
force generated by contact between the convex portions of one of
the display panel 2 and the casing 3 and the other can fix the display
panel 2 to the casing 3 and position the display panel 2 in the direction
perpendicular to the thickness direction thereof.

Further, while the fitting portions are provided on the
non-display region 4a of the array substrate 4, thay may be provided
on tha display region 4b. Moreover, the fitting portions may be
provided on the opposing substrate 5.

The array substrate 4 may be made of glass instead of the
above-mentioned plastic. However, plastic can be processed more
easily than glass, and hence, the array substrate 4 having the
convex/concave portions on the side surface can be fabricated from
plastic more easlly rather than glass. In view of this, the array
substrate 4 is preferably made of plastic.

While the array substrate 4 of Figs. 1 through 6 is provided

with the concave portions 6 and the array substrate 4 of Figs. 7 -
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8, as shown in Fig. 18. Second Enbodi nent A second enbodi ment of
groeavaectienal view of aan gngagement portion of Fig. 12. 1In Figs.

12, 13, the same reference numerals of Fig. 1 denote the same or
corresponding parts.

Referring to Fig. 12, an image display 1 according to this
embodiment is a transparent liquid crystal display, and comprises
a light guiding plate (base) 41 for guiding light for display from
a light source (not shown) to the display panel 2. The light quiding
plate 41 is directly or indirectly fixed to a caging (not shown).
The display panel 2 is £ixed to the light guiding plate 41 by engagement:
between them. ‘Therefore, in thisembodiment, the light guidingplate
41 serves as apanel £fixingmember. Inother raspeacts, thisembodiment
is identical to that of the first embodiment.

To be greater detail, there are provided a plurality of (e.g..
4) engagement concave portions 43 on an outer surface (lower surface)
of the array substrate 4. The engagement concave portions 43 are
provided at regions of the outer surface of the array substrate 4,
corresponding to the non-display region 4a. The light guiding plate
41 is made of transparent resin having a predetermined refractive
index and substantially rectangular similarly to the array substrate
4, There are provided a plurality of (e.g., 4) engagement convex
portions 42 made of an elastic material such as rubber on an upper

surface (1light emanating surface) of the light guiding plate 41, The
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case where a display panel is fixed by engagenent. Fig. 12 is an expl oded
perspective view showi ng a schematic constitution of an inage display of
this enbodinment. Fig. 13 is a cross-sectional view of an engagenent
portion of Fig. 12. In Figs. 12, 13, the same reference nunerals of Fig.
denote the sanme or corresponding parts. Referring to Fig. 12, an inmage
display 1 according to this enbodinent is a transparent liquid crystal

di spl ay, and conprises a |ight guidinglBlate (base) 41 for guiding |ight
for display from a light source (not shown) to the display panel 2. The
light guiding plate 41 is directly or indirectly fixed to a casing (not
shown). The display panel 2 is fixed to the light guiding plate 41 by
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embodi Nnenpurksce dENthe 2hgh® gubaingpliEte 41 ) shreadeshdanig to thelengrgsnient
detail, there are provided ?@5' urality of (a. g. , 4) engagenent concave
portions £9NEAVENPRLtiens A3 theoRerayyFpRBEYatef4the array substrate 4.

The, engagement  ggngan Al k1515197 G onBaQhURY Ay 80LA0T1Ah LD%P Wl

surface of the array substr . corre non-di splay region

4a. The | ngghtogudaigg ppBdtes 44l iiss steppedt cylindpicaltag vl ng a
predetermi ned refractive index and substantially rectangular simlarly to
t he array SBabdrddameter bagerrorkionAdyiandalanag-dlameter 1ip gnd ppriion

onan- uppdrB oy e, B pRREv e BUE Elo ARETeREE, beRhE] bfyadlich? bakEr

41. The 1poretagAgidiroandy®snfdhe Shspptd port yorwhad eddmagizat inamsascdmg he
upper surface of the light guiding plate 41, corresponding to_the

engagenenfEromgihe base R 420 60 T tapend BoBtieRAebs. IR OSRERTINAS g.
13, the eqgauGRHenked E3nR oL 61742 5 &1 umn - shaped such that it extends

from the light guiding plate 41 toward the array substrate 4, and
has a small cross-sectional area portion (base portion 42a) and a
large-cross sectional area portion (tip end portion 42b) along a plane
orthogonal to the direction from the light guiding plate 41 toward
the array substrate 4 on the side of the light guiding plate 41 and
on the side of the array substrate 4, respectively.

On the other hand, the engagement concave portion 43 of the
array substrate is substantially similar to the engagement convex
portion42andslightlylargerinsizethanthesame. Morespecifically,
the engagement concave portion 43 is configured such that an entrance
portion (lower portion)43awith S@l diameter and an opposite portion
(upper portion)43b with large diameter are steppad-cylindrical with
diameter increasing £from the entrance portion 43a to the upper portion
43b. The periphery of the entrance is rounded. In other words,
the engagement concave portion 43 extends £rom the 1light guiding plate
41 toward the array substrate 4, and has a small cross-sectlional area
portion (entranceportion 43a) andalarge cross-sectional areaportion
(upper portion 43b) along the plane orthogonal to the direction £rom
the light guiding plate 41 toward the array substrate 4 on the side
of the light guiding plate 41 and on the side of the array substrate
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Ifght guiding plate 41 is stepped-cylindrical as having a snall-dianeter
base portion 42a and a |arge-dianeter tip end portion 42b. The peri phery
of the tip and face of the engagenment convex portion 42 is rounded and the

stepped portion has a dianeter increasing fromthe base portion 42a to the |

tip and portion 42b. In other words, the engagenent convex portion 42 is
col um-shaped such that it extends fromthe light guiding plate 41 toward
the array substrate 4, and has a smal 12%ross-sectional area portion (base
portion 42a) and a |arge-cross sectional area portion (tip end portion
42b) along a plane orthogonal to the direction fromthe |ight guiding
plate 41 toward the array substrate 4 on the side of the |ight guiding

plate 41 an Llde of the array substrate 4. respectively. On the
ot her han‘g', d’f%sg%eér%%gé' nt concave portion 43 of the array substrate is

substantial |y sid ltdp lehd PoreNgAosIE Uf e¢RhRaY axgaganén® oot podyight 4y
| arger in size than the sane. Mire specifically, the-engagenent concave
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di aneter are aneter increasing fr

entrance 4£zu lofothd Imdayeinen tUGRVep Poritadn 43Rndltke paZeD b€ the enttiance
entrance is rounded. In other words, the engagenent concave portion 43

extends fPFHIR 435gRE Bhe FIRRYAMENS CORCRYRRAHIRD 4P aFesEdSstin®al fand
has a smejl, C03Rascet 1AR3k HMEde A ?:&g”ex(& Sobﬁ%ﬁp%t% b%”ﬁﬁ(é‘)en agement:
u ) "al onhg lghg p

andal ar gecr oss-seoti1 onal areaporti on per ortron ane

"or t hogonatonwes perticed kiand thecsntrdnee paptiopi 36 6F the @hgagémbabaomckbe
array substrate 4 on the side _of the |ight guidi nghmpl_ate 41 and on the
si de” of tPRrElkomAXL disselastically defq &0 28| o haingeriatymdEdkya2p

of the eng %Q%Eﬁ%x%%%é&a Eﬂétdn%gé&ent convex portion 42 is inserted/pulled
into/from the engagement concave portion 43.

In the image display 1 so constituted, alignment is £irst made
between the engagement concave portion 43 of the array substrate 4
and the engagement convex portion 42 of the light guiding plate 41,
and then the display panel 2 1s pressed against the light guiding
plate 41, thereby causing the engagement convex portion 42 to be
ingerted into the engagement concavé portion 43, which brings the
tip end portion 42b of the engagement convex portion 42 into £itting
to the upper portion 43b of the engagement concave portion 43 and
the tip end portion 42b into engagement with the entrance portion
43a. As a result, the display panel 2 is fixed to the light gulding
plate 41. Simultaneously. the display panel 2 is positioned in the
thickness directionandinthedirectionperpendicular tothe thickness
direction. In this state, by pulling the display panel 2 by a force
exceeding the given force, the engagement convex portion 42 _:Ls
disengaged from the engagement concave. portion 43 and the display
panel 2 is detached from the light guiding plate 41.

As should be understood, in accordance with this embodiment,
the display panel 2 can be easily positioned in the thickness direction
and in the direction perpendicular to the thickness direction and




has a dianeter slightly larger than that of the entrance portion 43a of

t he engagenent concave portion 43. The size of the tip end portion 42b of
t he engagenent convex portion 42 and the size of the entrance portion 43a

of the engagenent concave portion 43 are set in such a manner that at

| east one of the tip end portion 42b of the engagenment convex portion 42

and the entrance portion 43a of the engagenent concave portion 43 is

elastically deformed so as to be insertgg/pulled by a given force when the

engagenent convex portion 42 is inserted/pulled into/fromthe engagenent
concave portion 43. In the imge display 1 so constituted, alignnment is
first nade between the engagenent concave portion 43 of the array
substrate 4 and the engagenent convex portion 42 of the |ight guiding

pl ate 41, easidlyt fitwad heo dilgplighpageiding platessdd aBeshdes| hehe idfisplay

guiding plate 41, thereby causing the engagenent convexr;{)ortion 42 to be
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portion 43b of the engagenent concave portion 43 and
42b i nt 0 angEfgne, WHe drhraye subahcate@od magn bed provided withil éngadesment

display panel 2 is fixed_ to the Ilight gujdin | ate 41. Sinultanequsly.,
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di recti Onensaaeaghe WéHcd s bBetiBhCkNeSIn Shafdddl) ahNehfhgenbit orbx
pul ling the“display panel 2 by a force exceeding the given force, the
engagenenportionxSEnd amwend2gersan ticomrrgesgpor{ tomd 4 betend dgdhedixesitions

portion 43 and the _displa el 2 is detach fromt | i.ght qui di
Pt e 41 vRdcbmsa panavaran & Dhealreteitis fafie. hr rdinotrAoRants.
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to the |idhe Hghit gpidiagepldte Bdsi tibe, endgagegiesyti gpnvex portion 45 of the

array substrate 4 is inserted into the engagement concave portion

44 of the light guiding plate 41, thereby a tip end portion 45b of
the engagement convex portion 45 to be f£itted into a lower portion
44b of the engagement concave portion 44, which brings the tip end
portion 45b into engagement with an entrance portion 44a of the
engagement concave portion 44. As a result, the display panel is
fixed to the light guiding plate 41 and positioned in the thickness
direction and the direction perpendicular to the thickness direction.
With such constitution, the above-mentioned effects are attained.
Nevertheless, it is preferable that the array substrate 4 is
provided with the engagement concave portion and the light guiding
plate 41 is provided with the engagement convex portion, as shown
in Fig. 13, because if the convex portion is provided on the surface
of the substrate inmolding of the same, this might present an obstacle
to handling or the like in subsecquent steps.
Further, the cross-section ¢of the engagement convex portions
" and engagement concave portions may be of any shapes, including a
triangle, a rectangle, a polygon, etc, instead of a circle adopted
in this embodiment.
Third Embodiment

e tip end portion
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panel 2 can be renovably fixed to the light guiding plate with ease.
Furthernore, in a nodification of this enbodinent, as shown in Fig. 14,
the array substrate 4 may be provided with engagenent convex portion 45
and the light guiding plate 41 may be provided with engagenent concave
portion 44. In that case, an engagenent convex portion 45 and an
engagenent concave portion 44 extend in the directions which are the
reverse of the directions in Fig . 13, #fd in other respects, the
constitutions are the same By pressing the display panel against the |ight
guiding plate 41, the engagenment convex portion 45 of the array substrate
4 is inserted into the engagenent concave portion 44 of the light guiding

plate 41, ther gﬁ%&ﬁghggpﬁmtﬁ J'E,P’];h‘?ﬁﬁ%éex?{? vEAPREE BN AUNRS B UalsleOn

45 to be fitte I on 0 e engagenent concave portion

44, whi chyhétaos didpldy pamél per Eivadsby mehes e agari. with an entrance
portion 44a of the engagenent concave portion 44. As a result, the display
panel is fixedis tifelsi ghteyRieiad RATARSCAHIVANYIPYsFRIGHRY 2 Fhippatic
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provi ded with the engagenent concave portion and the light guiding plate
41 is progpysespPRELag PaiFagenrent convex portion, as shown in Fig. 13,

because if the [ 1S P | SHRLAt €
I n nol di ng of tﬁggégﬁjéggﬁhi@gﬁi%t%%%%g%tsgl%nﬁ%%%égﬁf B%Xt%crﬁ ng or the
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convex portions -and er%agerrent concave portions rrax be of _any shapes,

i ncl udi ngh@luralifyies, (fourdcinanitdonhqias hare previfadiadhegtonr Ehertay
adopt ed E@gi%%f rgP(EhEBQ:E‘raJ b2 TPGha Zorew holes 73 are provided

in an upper surface of the light guiding plate 41 at positions

corresponding to the screw insertiomn holes 72 of the array substrate
4., The screw insertion holes 72 are formed when individual array
substrates 4 are cut out £froma large-sized sheet providedwithpatterns
of the plurality of array substrates 4 by using a laser ox the like.
The other respects are identical to those of the second embodiment.
The screw insertion holes 72 are through holes and the screw holes
73 are concave holes, but both of them may be through holes.

The array substrate 4 is placed on the light guiding plate 41
and then the screws 71 are threadedly engaged with the screw holes
73 of the light guiding plate 41 through the screw insertion holes
72, thereby allowing the display panel 2 to be fixed to the light
guiding plate 41. Simultaneously., the display panel 2 is positioned
in the thickness direction and in the direction perpendicular to the
thickness direction. In this state, by disengaging the screws 71,
the display panel 2 is detached from the light gulding plate 41.

As should be understood, in accordance with this embodiment,
the display panel 2 can be easily positioned in the thickness direction
and in the direction perpendicular to the thickness direction and
easily fixed to the light guiding plate 41, Besides, the display
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A third enbodi ment of the present invention illustrates a case where a

di splay panel is fixed by neans of screws. Fig. 15 is an expl oded
perspective view showi ng a schematic constitution of an inage display
according to this enbodinent. In Fig. 15, the sane reference nuneral s of
Fig. 12 denote the sanme or corresponding parts. Referring to Fig . 15,
there is shown an inmage display 1 according to this enbodi nent as having
screws 71 for fixing a display panel. #&3plurality of (four) insertion
holes 72 are provided in the non- display region 41 of the array substrate
4 and screw holes 73 are provided in an upper surface of the Iight guiding
plate 41 at positions corresponding to the screw insertion holes 72 of the

array substr 4. The r kns i es r j.ndj,\h.dual
array "subePPhiaotep A 3P FLiee VoD 4 ionE GrlaFNE pHAED 4 Ut
provi dedwghbpatterns of the )plurality of array substrates 4 by using a

| aser or the like. The other respects are identical to those of the second
enbodi menFourthcEwhoddpaentserti on holes 72 are through holes and the screw
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screws 7lggr@ctiréasied YERNEAORA ciiccaithboaedew holes 73 of the |ight
guiding plate 41 through the screw insertion holes 72, thereby allow ng

the display panBig? 16 be 3 iGaess-Fectdoppdhvieyusehepaticalkly Showing a

Si mul t anequsl t he di spl 2 | 0gj tion jn t | S
directi oncgﬁa%éyﬁu{gﬁ%gﬁ fﬁ*@%ggfs pgnlfsd F‘gu%%b'?o&?yf‘%i% h%ér#easi?%??’egp fign.
In this skabeaikyntl SHRI8HLWE IINEIGC! 85 afl imabBedikFdny opanaetording to

detached fromthe |ight guiding plate 41. As should be understood, in
accor danc &hist embodimantyd g #e uganiecEY dewise paFhe orgsie ELedeyige 101

ot he t nheina ot SRR R 4 o idlel Bott? A BeppBfcPBLENRE )

|
Besi des, tikepfibepded dn a surface of the plastic substrate 51. The organic

EL layer 52 is spaced apart from the plastic substrate 51 by a negative
electrode 54 made of, e.g., MgAl alloy. A positive electrode 53 made
of, e.g., ITO, is provided on the upper surface of the organic El
layer 52. A plurality of (e.g., two) fixing pins 57 are protruded
from a rear surface of the plastic substrate 51. The fixing pins
57 are formed when the plastic substrate 51 1s formed. A rear surface
of one end portion of a flexible circuit board 55 is fixed to one
end portion of a front surface of the plastic substrate 51, 2a drive
LSI 56 is mounted on the front surface of the other end side of the
" Flexible circuit board 55, and through holes 55a into which the £ixing
pins 57 are to be inserted are also formed on the other side. The
flexible circuit board 55 is fixed to the plastic substrate 51 by
bending the same downwardly and fitting the through holes 55a to the
fixing pins 57 of the substrate 51. Thereby, the other end side of
the flexible c¢ircult board 55 is placed so as to extend along the
rear surface of the plastic substrate 51. The through holes
55a may be replaced by concave portions to which the fixing pins 57
are fitted, and by £ittingly inserting the fixing pins 57 into the
concave poxrtions, the flexible circuit board 55 may be fixed to the
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can be renovably fixed to the Iight guiding plate 41 with

ease. Fourth Enbodi ment A fourth enbodi nent of the present invention
illustrates a fixing structure of a flexible circuit board. Fig. 16 is a
cross-sectional view schematically showing a constitution of main parts of
an i mage di splay according to this enbodinment. As shown in fig. 16, an

I mge display 101 according to this enbodi nent is an organic EL device.
The organic EL device 101 has a plastiggsubstrate 51 as a main part. An
organic EL layer 52 is provided on a surface of the plastic substrate 51.

The organ
negative
made of,

ic EL layer 52 is spaced apart fromthe plastic substrate 51 by a
el ectrode 54 nade of, e.g., MyALl alloy. A positive el ectrode 53
e.g., ITO is provided on the upper surface of the organic El
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board 55, afirst wiring formed on the rear surface thereof is connected
to a wilring reaching the positive electrode 53 and the negative
electrode 54 and 1s further connected to a second wiring formed on
the front surface thereof though a through hole, which is connected
to the drive LSI 56. With this constitution. a drive signal output
from the drive LSI in accordance with a video signal input £rom the
mother board 61 drives the organic EL layer 52 to emit light, thus
displaying an image. Inbrief, the organic EL layer 52, the positive
electrode 53, and the negative electrode 54 formed on the plastic
substrate 51, constitute a display portion. and the plastic substrate
51 constitutes the display panel.

Subsequently. acomparisonwill bemadebetween the image display
101 and the conventional organic EL display. Fig. 17 is a
cross-sectional view schematically showing a constitution of the
conventional organic EL display. As shown in Fig. 17. in the
conventional EL display, a plastic substrate 51 1s accommodated in
3 casing 60. A mother board 61 is provided on a lower surface of
the casing 60 and a connector 63 is ﬁrovided on the mother board 61.
One end portion of a flexible circuit board 55 is fixed to an end
portion of the plastic substrate 51 and the other end thereof 1s
connected to the connector 63. Therefora, inthe conventional example,

there is a need for members in addition to a display panel, such as

U S,



are fitted, and by fittingly inserting the fixing pins 57 into the concave
portions, the flexible circuit board 55 nmay be fixed to the 24 plastic
board 51. Alternatively, the fixing pins may be provided on the flexible
circuit board 55 and the through holes or the concave portions may be
provi ded on the plastic substrate 51. The positive el ectrode 53 and the
negative el ectrode 54 on the plastic substrate 51 are connected to the
drive LSI56 through a wiring of the fl2kible circuit board 55, and the
driveLSI56 is connected to a nother board 61 provided at an appropriate
position of the inmage display 101 through a wiring 62. Meanwhile, in the
flexible circuit board 55, a first wiring formed on the rear surface

th foi t i i ' th i t] de .53 and
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substrate 51, constitute a display portion, and the plastic substrate 51
constit ut ase et teegedy FTherefoBabsegownacy imageodbsplay ean be Rohdeyed.
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circult board 55 of Fig. 16 may be replaced by a rigid circuit board
connected to a flexible wiring.

The plastic substrate according to any of the second to fourth
embodiments may be glass substrate.

While the description has been given of the present invention
applied to the liquid crystal display. the present invention may be
applied to other types of £lat panel display such as the oxganic EL
device and the plasma display.

¥hile in the fourthembodiment, the present inventionis applied'
to the organic EL device, this may be applied to the flat panel displays
such as the liquid crystal display and the plasma display.

Whileinthe second and third embodiments, the engagement portion
and the screw insertion holes are provided on the array substrate,
they may be provided on the opposing substrate.

While in the first embodiment, the fittingportions are provided
on the outer periphery of the substrate and the side portion of the
casing, they may be provided on the lower surface of the substrate
and the upper surface of the light guiding plate as in the case of
the second embodiment. In that case, the fitting concave portions
may be cylindrical, and the £itting convex portions may be a rod-shaped

'

e e - -




portion of the plastic substrate 51 and the other and thereof is connected
to the connector 63. Therefore, in the conventional exanple, there is a

- need for nenbers in addition to a display panel', such as 25 the casing
60, for the purpose of fixing one end of the flexible circuit board 55. On
the other hand, in the imge display 101 of this enbodinent, since both
ends of the flexible circuit board 55 are fixed to the plastic substrate
51, the nenbers in addition to the di sphgy panel are not needed.

Therefore, a conpact image display can be achieved. Besides, the flexible
circuit board 55 is fixed to the plastic substrate 51 in an easy nmanner,
e.g., by neans of the fixing pins 57 and the through holes 55a. The sane
effects are provided even in the case where the circuit board is not

f | exi bl e. afijweydidl B aonipresstivel bgxspiing cékasticityar d 55 of Fig. 16 may
be replaced by a rigid circuit bgard, connected to a flexible mjrir%%FThe
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di splay. Wiile 1n the second and third enbodi nents, the engagenent portion
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may be provi ded on the opposing subsirate ile.in the fir enbodi nment ,
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invention. Tha details of the structure and/or function maybe varied
substantially without departing from the spirit of the invention and
all modifications which come within the scope of the appended claims

are reserved.




casing, they may be provided on the | ower surface of the substrate and the

upper surface of the light guiding plate as in the case of the second

- enbodi nent. In that case, the fitting concave portions maybe cylindrical,
and the fitting convex portions nmay be a rod- shaped 1 26 and radially
conpressive by spring elasticity. Wiile in the second and third

enbodi nents, the substrate is fixed to the |ight guiding plate, this may
be fixed to the casi.ng. Mreover, the spbstrate nmay be fixed to any ot her
menbers directly or indirectly fixed to a body of the inmage display.
Nurmer ous nodifications and alternative enbodi nents of the invention wll
be apparent to those skilled in the art in view of the foregoing
description. Accordingly, the description is to be construed as

i |1 ustratWHAL ok \CLAGMED d5ar ovi ded for the purpose of teaching those
killed in the art,the best ymde of garrying out the invention. The details
of the st Uctugﬁ A% %Rﬁﬁz(ﬁ?“%§§ﬁén§éried substantially w thout
departing from sR8stehtbtimtnidid BVEIENHO RuaBdiod ! layerdirbicad s sy iy eh
conme within the scope of the appended clains are reserved. d 27 WHAT IS
CLAI MED |Bnage tan emidddndi opl bocking ilsight: in soperdance iwicthd sypplipght
function | ayer for_djsplaying an inmage by emtting or blocking light in
accor danc¥®® '??P%1Q§ﬁnﬂ ied voltage; and a frame body for surrounding the
substrate, whey eirhnd GIHGA¥RrP8LELEGNASnY €Ye dathstratesi dRegaihace of the

substrate, a convex portion is provided on an inner side of a side surface
of a concave portion is provided on a side surface of the substrate,

a convex portion is provided on an inner side of a side surface of

the £frame body, and the convexportionis fitted to the concave portion.

2. The image display according toClaiml, vherein the convexportion

or the concave portion is comprised of an elastic body.
3. The image display according to Claim 2, wherein a pressing force
by the ealastic body acts between the convex portion and the concave

portion in the direction parallel to the substrate.

4, The image display according to Claim 2, wherein the elastic body

i1s comprised of a spring.

S. The image display according to Claim 4, wherein the spring is

comprised of a plate spring.

6. The image display according to Claim 2, wherein the elastic body

is comprised of a cushilon.

7. The image display according to Claim 6, wherein the cushion is

made of rubber.

8. An image display comprising:
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the frame body, and the convex portion is fitted to the concave portion .
2. The image display according to Claim1l, wherein the convex portion or

- the concave portion is conprised of an elastic body. 3. The image display
according to daim2, wherein a pressing force by the elastic body acts
bet ween the convex portion and the concave portion in the direction
parallel to the substrate. 4. The imge display according to Caim 2,
wherein the elastic body is conprised @8 a spring. S. The inage display
according to Caim4, wherein the spring is conprised of a plate spring.
6. The inmage display according to Claim2, wherein the elastic body is
conprised of a cushion. 7. The inmage display according to Caim®6, wherein

the cushion is made of rubber,, 8. . i,mage displ conprising:. 28 a
SUbstrat e | ncl BASTHAEGHRCFIHAY SnlHOYE FoRGELANSIASET RGwaftL FirbaEtng an
em tting Yhabkb oGk ki ttiHy ohrNbRAGERIAGNEEM (1 aceuPRhhed w¥eh!fupAnda?
frame body for surroundi ng the substtate, wherein a convex portion’is

provi ded wolbhagedeasdrface of the substrate, a concave portion is provided

on an i nner side_of a _si

e surface of _,the fra body, andg the convex
portion is fit®etFame (RI% FPFaFTForPALRe the g‘ﬁésif’f%% NGHeN® accordi ng

to daims. where: ! . pray. i sed
o Uam (r)c?ﬂ%y- eT:::l ;ﬁo fﬁiB&?T 144 EsRFdyRida S o Qﬂ&%ﬁ&%&%e%?#@&dﬁ%,' S€

of an elastic mage di splay according to ereln a
pressi ng aocemcas pohitdonl istpmowicthd eot an demssesifdbeof ansddepsutriare aid

t he concay ortion . in the direction parallel.to the substrate. 11.. The
rage Ol SFRe F2Rma A, e tas corvex A or ] S 4t hd, 26 £hE SRR PRI o

of a spring.

9. The image display accordingtoClaim8, wherein the convexportion

or the concave portion is comprised of an elastic body.

10. The image display according to Claim 9, wherein a pressing force
by the elastic body acts between the convex portion and the concave
portion in the direction parallel to the substrate,

11. The image display according to Claim 9, wherein the elastic
body is comprised of a spring.

12, The image display according to Claim 11, wherein the spring
is comprised of a plate spring.

13. The image display according to Claim 9, wherein the elastic
body is comprised of a cushion.

14. The image display according to Claim 13, wherein the cushion

is made of rubber.

15. The image displayaccordingtoClaimlor 8, wherein the substrate
is fixed to the frame body by a £riction force generated hetween the
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12. The imge display according to Caim1l, wherein the spring is
conprised of a plate spring. 13. The inmage display according to Caim9,
wherein the elastic body is conprised of a cushion. 14. The imge display
according to Claim 13, wherein the cushion is nade of rubber. 15. The

| mage di splay according to Caima. or 8, wherein the substrate is fixed
to the frame body by a friction force generated between the 29 convex
portion and the concave portion in the gl§recti on perpendicular to the
surface of the substrate. 16. The inmage di splay according to aim1l or 8,
wherein the frane body is of a rectangular--ring shape or a U shape. 17.
An image display conprising: a substrate including a |ight function | ayer
for displaying an image by emtting or blocking light in accordance with a
suppl i ed comrégertion andbdseconcabe porthonsirbshe dieectiphaeapendiendar a
concave portion is provided on a | ower surface of the substrate, a convex
portion %0 pFR%i a5¢ 85 §PBeFUREFFAE®- of the base, and the convex
portion is fitted to the concave portion. 18. The inage display according
to Claim17, wherein the concave portion extends fromthe base toward the
subst rat elend The imageedisphayiarcorstion torckiapddos 8 hwhbabint thex tfenoe
fromthe base toward the substrate, the concave portion has a smal

cross- secPPIRals ffef FECLEDFULIRGTING FAPR (2 @RSl area portion
along a plane orthogonal to a direction fromthe base toward the substrate
on the base side and on the substrate side, respectively, the convex
portion hag. aisidmkzger displaytcomprtisingg porti on

a substrate including a light function layer for displaying an
image by emitting or blocking light in accordance with a supplied
voltage; and

a base on which the substrate is placed, whersain

a concave portion ls provided on a lower surface of the substrate,
a convex portion is provided on an upper surface of tha base, and

the convex portion 1s fitted to the concave portion.

18. The image diéplay according to Claim 17, wherein the concave
portion extends from the base toward the substrate and the convex
portion is column-shaped such that it extends from the base toward
the substrate,

the concave portion has a small cross-sectional area portion
and a large cross-sectional area portion along a plane orthogonal
to a direction from the base toward the substrate on the base side
and on the substrate side, respectively,

the convex portion has a small q;oss-sectional area portion
and a large cross-sectional area portion along a plane orthogonal
to the direction from the base toward the substrate on the base side
and on the substrate side, respectively, and

the large cross-sectional area poxtion of the convex.portion
is fitted to the large cross-sectlonal area portion of the concave

portion and the large cross-sectional area portion of the convex

—————— e s
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and a |l arge cross-sectional area portion along a plane orthogonal to the
direction fromthe base toward the substrate on the base side and on the
substrate side, respectively, and the | arge cross--sectional area portion
of the convex portion is fitted to the | arge cross-sectional area portion
of the concave portion and the |arge cross-sectional area portion of the
convex. T 30 portion is engaged with the small cross-sectional area portion
of the concave portion. 19. An image djgplay conprising: a substrate
including a light function layer for displaying an inmage by emtting or

bl ocking light in accordance with a supplied voltage; and a base on which
the substrate is placed, wherein a convex portion is provided on a | ower
surface of the substrate, a concave portion is provided on an upper

surface OpothEodase en@&gedt WELE O eI e@Bsks séttiofal catde andane of
portion. 20. The inmage display according to Caim19, wherein the concave
portion ekpereeneswmiartionhstrate toward the base and the convex portion
is colum- shaped such that it extends fromthe substrate toward the base,
t he concave portion has a small cross-sectional area portion and a |large

Cross-secioonan amagdeP@ibpoiy abensrisfidgane orthogonal to a direction from
the substrate toward the base on the substrate side and the on the base

side, respecti¥snpstrasectnrinding ai blohtafuacsian| layer forcdirplying an
Fo & di v cobea §F ShsretSl pEr PLodRin S 3 58802 0RRE T I SER1948TT
and on th@olesgesidfa respectively, and
a base on which the substrate is placed, wherein
a convex portion is provided on a lower surface of the substrate,
a concave portion is provided on an upper surface of the base, and

the convex portion is f£itted to the concave portion.

20. The image display according to Claim 19, wherein the concave
portion extends from the substrate toward the base and the convex
portion is column-shapead such that it extends £rom the substrate toward
the base,

' the concave portion has a small cross-sectional area portion
and a large cross-sectional area portion along a plane orthogonal
to a direction from the substrate toward the base on the substrate
side and the on the base side, respectively,

the convex portion has a small cross-sectional area portion
and a large cross-sectional area portion along a plane orthogonal
to a direction from the substrate toward the base, on the substrate
gide and on the base side, respectively, and

the large cross-sectional area portion of the convex portion
is fitted to the large cross-sectional area concave portion and the
large cross=sec¢tional area portion of the convex portion is engaged

with the small cross-sectlional area portion of the concave portion.

21. An image display comprising:

————— .
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the |l arge cross-sectional area portion of the convex portion is fitted to
the | arge cross-sectional area concave portion and the |arge
cross-sectional area portion of the convex portion is engaged { with the
smal | cross-sectional area portion of the concave portion. 21.- An inmage
di splay conprising: 1 31 a substrate including a light function | ayer for
di splaying an image by emtting or blocking light in accordance with a

supplied voltage; and a base on which 2he substrate is pl aced, wherein the

substrate is fixed to the base by neans of a screw. 22. The image display
according to any of Clains 17, 19, and 21, wherein the light function
|l ayer is aliquid crystal |layer and the base is a light guiding plate for

i di light f i agh LQuj h
Drage di splay AERBPEEASS inERiiGfs o SYALE Aupel iU Qb ¥okPb ofVBand dn 10
substr at eimagaBse €iittasig) oxr2Blodkend MEHdiisaphayopasncei with aa arippliied

Clains 1, 8. 17, 19, and 21, wherein a plurality of convex portion and a
pluralityveltegacadd portions are provided. 25. The image display

LSO L Bl ik ettt sl il |

function |ayer an inorganic erial, an organic

fluorescent netksiglbstafatld Qe disedstal thetbas byragsrd f ay seee@ni sing;, a
substrate including a light function layer for displaying an imge by
emtting or blocking light in accordance with a supplied voltage; and a

frame body,for I & [ , [ bgt,r [ lxed to

the f rame}é%bdy ﬁggcﬁﬁﬁfﬁ%@gﬁh‘a t&’hﬁ{f JE tdi%iﬁ‘g §t7.ai§' Eﬁ‘é 2%,
wherein the light function layer i1s a liquid crystal layer and the
base is a light guiding plate for gulding light from a light source

toward the liquid crystal layer.

23. 'The image display according to any of Claims 1, 8, 17, 19, and

21, wherein the substrate iz made of resin.

24. ‘'The image display according to any of Clairgls 1,8, 17, 19, and
21, wherein a plurality of convex portion and a plurality of concave

portions are provided.

25. The image display according to any of Claims 1, 8, 17, 19, and
21, wherein the light function layer ismade of an inorganic fluorescent

material, an organic fluorescent material, or liguid crystal.

26. An image display comprising:

a substrate including a light function layer for displaying an
image by emitting or blocking light in accordance with a supplied
voltage:; and

a frame body for surrounding the subsirate, wherein

the substrate is fixed to the frame body by a friction force

generated between them.

-



generated between them 32 27. An inmage display conprising: a substrate

i ncluding a |ight function |ayer for displaying an inmage by emtting or

- blocking light in accordance with a supplied voltage; and a circuit board
provided with a drive circuit for supplying the voltage to the |ight
function |layer, wherein the circuit board is fixed at both ends to
different main surfaces of the substrate. 28. The inmage display according
to Claim?27, wherein one end of the cigguit board is fixed to a surface of
t he substrate having the [light function layer, a fixing pin is provided on
a surface of the substrate on the opposite side of the surface onwhich the

| ight function |layer |Is provided, the circuit board is provided with a
concave portion or a through hole, and part of the circuit board is fixed
to the suRVaceAnofimage dlbplapteompridi®gopposite side of the surface on

which the Iight function. | N i ded b t of.the fjxi i

Wih the concaswossrate teslaieg AL RupgtLS8 LR Horoaitptarigs 8 P "

accor di ngiﬁ@%&l@} gt ML b8 Bl@@ﬁiﬁ‘@ldl_ ht $RCabbbeHhhc@ORith i duppadelao a
ig

surface of the substrate having the t function |layer, a concave
portion ovodtageougsd hole is provided on a surface of the substrate on the

opposite side of ,the surfac on e he li.ght functi | ayer. i

provi ded, a fi?iqﬁcb‘il%w? 5’593@!&@&8%%@ Ac'i %&Ffrﬁlé:é# %{araﬁépB%ﬂrfn%fthFhe
circuit bggidage £é @tk 10 dHie Fubivtisfc18yet Nansdistd ate on the opposite

si de by engagenent of the fixing pin with the concave portion or the

t hrough hol e. 3bhesaidcupt bpapdis/fixedat bothyends toddfferent maingurfages ght
function Iogygl[lefor dixsepéaayi ng an 33

subst

28. The image display according to Claim 27, wherein one end of
the circuit board is f£ixed to a surface of the substrate having the
light function layer, a fixing pin is provided on a surface of the
substrate on the opposite side of the surface onwhichthe light function
layerx is provided, the circuit board is provided with a concave portion
or a through hole, and part of the circuit board is £ixed to the surface
of the substrate on the opposite side of the surface on which the
light function layer is provided by engagement of the fixing pin with
the concave portion or the through hole.

29. The image display according to Claim 27, wherein one end of
the circuit board is fixed to a surface of the substrate having the
light function layer, a concave portion or a through hole is provided
on a surface of the substrate on the opposite side of the surface
on which the light function layer is provided, a f:ix:l.ng' pin is provided
on the circuit board, and part of the circuit board is fixed to the
surface of the substrate on the opposite side by engagement of the
fixing pin with the concave portion or the through hole.

30. A display panel comprising:
a substrate including a light function layer for displaying an
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iﬁage by emtting or blocking Iight in accordance with a supplied voltage,
wherein a concave portion is provided on a side surface of the substrate.

a3

image by emitting or blocking light in accordance with a supplied
voltage, wherein a concave portion is provided on a side surface of

the substrate.



