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METHOD OF FABRI CATI NG THE ELECTRCDE SUBSTRATE, AND LI QUID CRYSTAL DI Q
PANEL The present invention relates to a color |liquid crystal §df @RZWG
panel capabl e of displaying color pictures and, nore particularly, to a
liquid crystal display panel of 10 color-filter-on-array construction (COA
construction) havin a | xel el ectrode substrate provided w th pixel
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crystal |ayer held between the pair of electrode substrates, and a col or
filter layer formed on the pixel 20 electrode substrate provrded wi th pixel
el ectrodes and TFTs. in t RAGEGHIUNRD @ SNNENTION of this color liquid
crystal dig : ,ggn,,“.tructlon t he TFTs t he color filter
| ayer and the pi xe

odes are stacked in that order on a gl ass
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15 A conventional color liguid crystal display panel of
COA construction has a pair of electrode substrates, i.e.,
a pixel electrode substrate and a counter electrode substrate,
a liquid crystal layer held between the pair of electrode
substrates, and a color filter layer formed on the pixel

20 electrode substrate provided with pixel electrodes and TFTs.
In the pixel electrode substrate of this color 1liguid crystal
display panel of COA construction, the TFTs, the color filter
layer and the pixel electrodes are stacked in that order on
a glass substrate,

25 Referring to Fig., 6 showing a conventional pixel
electrode substrate 1 in a schematic plan view, a gate line
11 and a signal line 12 are formed perpendicularly to each
other on the glass substrate. A TFT 20 is formed on the glass
substrate at a position near the intersection of the gate

30 1line 11 and the signal line 12. It is noted that the pixel
electrode substrate 1 is provided with a plurality of gate
lines 11, signal lines 12 and TFTs 20 (refer to Fig. 3
associated with the present invention); however, only one
unit of arrangements of the pixel electrode substrate 1 is

35 shown in Fig. 6.

As shown in Fig. 6, each TFT 20 has a gate electrode

21 laterally extending from the gate line 11, and a drain
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lines 12 and TFTs 20 (refer to Fig. 3 associated with the

i nvention); however, only one unit of arrangenents of the p%gﬁ4 b
el ectrode substrate 1 is 35 shown in Fig. 6. As shown in Fig. 6, A%é@
20 has a gate electrode 21 laterally eftending fromthe gate line 11, and a
drain 3 0 MAR 2006 2 electrode 22 |aterally extending fromthe signal |ine
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Incidentally, the pixel electrodes 13 and the color
segments of the color filter layer 16 must be formed as close
to the signal lines 12 and the gate line=s 11 as possible to
provide the liquid crystal display panel with a high array
aperture ratio. Therefere, the TFTs 20 are formed in
stripe-shaped color regions as shown in Fig. 6.

In this conventional liguid crystal display panel,
however, since the pixel electrodee 13 are connected to the
TFTs 20 in the stripe-shaped color regions, contact holes
15 must be formed in parts of the color filter layer 16 between
the pixel electrodes 13 and the TFTs 20 or the coloxr filter
16 must be formed so as to extend around the source electrodes
of the TFTs 20, which requires precision processing
techniques and advanced alignment techniques. The color
filter layer 16 can be formed by a printing method. For
example, a color pattern formed on a predetermined base may
be transferred to the glass substrate by a gravure printing
method. However, the color pattern to be transferred to the
glass substrate must be provided with holes cbrresponding
to the contact holes 15, and the holes of the coloxr pattern
must be correctly aligned with the contact holes 15 formed
on the glass substrate when transferring the coloxr pattern

to the glase substrate, which requires a precision alignment



16 nust be forned so as to extend around the source el ectrodes of the
20, which requires precision processing techniques and advanced allgm
t echni ques.

For 30 exanple, a color pattern forned o

The color filter layer 16 can be formed by a printing neth
a predeterm ned base may be
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transferred to the glass substrate by a gravure printing method. However,

the color patd@imigRebe transferred to the glass substrate nust be provided
with holes corresponding to the contact holes 15, and the holes of th
color pattern 35 nust be correctly aligned with the contact holes 15 forned
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includes: a transparent substrate; a plurality of parallel
signal lines formed on the transparent substrate; a plurality
of parallel gate lines formed perpendicularly to the signal
lines on the transparent substrate; a plurality of switching
devices formed on the transparent substrate at positions near
intersections of the signal lines and the gate lines; a color
layer having a plurality of color segments and formed with
the color segments being coinciding with pixel regions, each
of the pixel regions being defined by the signal lines and
the gate lines; and a plurality of pixel electrodes formed
on the color layer with the pixel electrodes respectively
corresponding to the pixel regions. In this electrode
substrate, each of at least either the signal lines or the
gate lines has offset sections formed near the intersections
of the signal lines and the gate lines with center axes of
the offset sections being dislcocated laterally from a
corresponding center axis of the signal line or the gate line
such that the switching devices are disposed in dark regions

outside color regions corresponding to the color segments

. of the color layer. In addition, the pixel electrodes have

35

projections projecting from the color regions into the dark
regions, respectively; and the projections are connected to
the switching devices in the dark regions, respectively.
Preferably, the color segments of the color layer may
be in striped-shape so as to cover a plurality of adjacent

nal
gate

gate
W th



20 the col or segnents being coinciding with pixel regions, each of the

pi xel regions being defined by the signal lines and the gate Iines;kﬁﬁﬁ f
plurality of pixel electrodes fornmed on the color layer with the pi AR 2006
el ectrodes respectively corresponding to the pixel regions. In this

el ectrode 25 substrate, each of at |east either the signal lines or the

gate lines hagxeifgelisaetions formed near the intersections of the signal
lines and the gate lines with center axes of the offset sections being
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devices on the, transpacept, sensid ahe 8L RoPlLLons IS ] W eLe8st Q0s,
15  having a plurality of coler segments with the color segments
being coinciding with pixel regions, each of the pixel regions
being defined by the signal lines and the gate lines; and
forming a plurality of pixel electrodes respectively having
projections projecting from color regions, corresponding to
20 the color segments of the color layer, into dark regions
cutside the color regions, so that the projections are
connected to the switching devices in the dark regions,
respectively.
According to a third aspect of the present invention,
25 a liquid crystal display panel includes: a pair of electrode
substrates disposed copposite to each other; and a ligquid
crystal layer held between the pair of electrode substrates.
In this ligquid crystal display panel, at least one of the
pair of electrode substrates includes: a <transparent
30 substrate; a plurality of parallel signal lines formed on
the transparent substrate; a plurality of parallel gate lines
formed perpendicularly to the signal lines on the transparent
substrate; a plurality of switching devices formed on the
transparent substrate at positions near intersections of the
35 signal lines and the gate lines; a color layer having a
plurality of color segments and formed with the color segments

being coinciding with pixel regions, each of the pixel regions



of the signal lines and the gate lines; formng a color layer 15 having a
plurality of color segnents with the col or segnents being coincidin%[rhﬂg 05
pi xel regions, each of the pixel regions_ being defined by the signal @
and the gate lines; and formng a pluraﬁity of pixel electrodes
respectively having projections projecting fromcol or regions,
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I ncl udes: a pair ectrode substrates di sposed opposite to“each ot her;
and a |iqui (leysregwa?er IheIt(lilltSeth/ﬂtsQSﬂZIECPIée paubstratkeetr ddee stibztkdit es.

In this Liqy ftﬂslg Xnggneéscﬁt lregst l%ggtofeurr.é}feﬁy o‘% pa‘%r?% ctrode

substrateés in ar enf Strate; I
signal |i neslmsmu: ahe gla§et Lanspaheatoflpstracetianpl Gpampdynesr p‘eh%l | el

gate |ines f %It{&?$déf% 'glaggﬁhﬁlﬁbgn%a' L BRs %&é hes {Lanspa| ent

substrat e; swtc vi ces formed on transpar ent
substrate atcep'dfﬁlt iam§ méézuheu @f&@@@t«ac&r@mﬁ btenevga@lﬁlgﬁatemln@tse@ﬂdlx he

gate | nes: ol Pd HARAMINY GonLUIALI 4 Yo P IR0l oBEONENLE Gk o med

with the color segnents pi xel regions,

pi xel rﬁbloﬂ§t?(iMW$?$MEE5Eh%%lﬁbed€WLh@blbg diew 1siegnaIre diezpasril tie gate
lines; and 43 Hgghbhl& <9.f1tspid‘§'co@o‘?‘cciég%ﬁsf@éf@@'sygﬁn&ﬂg )ité&l Phel @Sy W th
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near the i nt ersections of e S| I nes and t he gate ines with
dark regions, respectlvely,andtheprogectlonsareconnected
15 to the switching devices in the dark regions, respectively.
According to the present invention, each of at least
either the signal lines or the gate lines has the offset
sections formed near intersections of the signal lines and
the gate lines so as to extend with their center axes being
20 dislocated laterally from the corresponding center axis of
the signal line or the gate line such that the switching
devices are formed in the dark regions outside the color
regions. Therefore, the switching devices can be connected
to the projections of the pixel electrodes in the dark regiens,
25 and hence any contact holes do not need to be formed in the
sections of the color layer interposed between the pixel
electrodes and the switching devices. Also, the color layer
does not need to be formed so as to extend around the source
electrodes of the switching devices. Accordingly, a liguid
30 crystal display panel of CO2 construction can be easily
fabricated at low costs without requiring precision

processing techniques and alignment technigques.

BRIEF DESCRTPTION OF THE DRAWINGS

35 The above and other objects, features and advantages
of the present invention will become more apparent from the
following description taken in connection with the



center axes of the offset sections being dislocated laterally froma
correspondi ng center axis of the signal line or the 10 gate |line such @ﬁ@hzms
the switching devices are disposed in dark regi ons outside color reg§
corresponding to the color segnments of tshe color layer. In addition, the

pi xel el ectrodes have projections projecting fromthe color regions into

the dark regions, respectively; and the ,projections are connected 15 to the
swi tching d '%%@P?HYEEE 85FW1¥€§Voﬁ§ i ‘ctively. According to the
present invention, regchiofisaty Iseasdmateid hefrabreatangl pliamesy iosw tde gate
lines has the offset sections fornmed near jntersections of the slgnaé i nes
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25 and hence any_contact_hol es,do not need to be forned i he sections of
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devices. A shodheig0r9§., | ayetordesponatineeed a0 hadyimash spige tp-extend
around the source e]ectrodes of the switching devices. Accordingly, a

liquid 30 cﬁ?%t%&gdi%blay panel of COA construction can be easily

fabricaied at | owwpst s vstdheehdmauy @ﬁe@@%gméﬁmi@ﬁ@qeaﬁiéme&@ﬁ&@éques
and al i gnment .t echni ques., B%;EF SCR“ETICN THE DRAW NGS 35 The above and
ot her obj ecPaPFHEARYF es(RitF-ad e oS PREL FRES &Nt 1R mvRNtRBRESF Y¢S becone

nore appar ekimfodindie of othewpigsdescrimpiénniéakéori a adrignt i @fystdh the 3
?r:Sseﬁgg?ygsgéﬁﬁgFg%%%ggégramnngs, in which: Fig. 1 is a schematic,
Fig. 4 is a schematic, fragmentary plan view of a pixel
15 electrode substrate in a first modification of the pixel
electrode substrate shown in Fig. 1;

Fig. 5 is a schematic, fragmentary plan view of a pixel
electrode substrate in a second modification of the pixel
electrode substrate shown in Fig. 1; and

20 Fig. 6 is a schematic, Zfragmentary plan view of a
conventional pixel electrode substrate for a liquid crystal

display panel.

RESCRIRTTION OF THE PREFERRED EMBODIMENTS

26 A liguid crystal display panel 10 provided with a pixel
electrode substrate 1 in a preferred embodiment of the present
invention will be described with reference to Fig. 2. The
liguid crystal display panel 10 includes a pair of electrode
substrates, 1l.e., the pixel electrode substrate 1 and a

30 counter electrode plate 2, disposed opposite to each other,
and a liquid crystal layer 3 sandwiched between the pixel
electrode substrate 1 and the counter electrode substrate
2. The pixel electrode substrate 1 is provided with pixel
electrodes 13 and TFTs (switching devices) 20.

35 The pixel electrode substrate 1 will be described with
reference to Figs. 1 through 3. Referring to Figs. 1 and 2,
the pixel electrode substrate 1 has a glass substrate



el ectrode substrate (pixel electrode substrate) in a preferred enbodi nent

of the present invention for a liquid 5 crystal display panel; Fig. 2 is a
schematic sectional view of a liquid crystal display panel provided3yymdnzmﬁ
t he pixel electrode substrate shown in FEig. 1, corresponding to a section
on line 11-11 in Fig. 1; 10 Fig. 3 is a’schematic general plan view of an
el ectrode substrate (pixel electrode substrate) in a preferred enbodi nent

of the Presep&rsﬁgga&'bﬁ@ EQBs_ﬁrlaitﬁ?'i g, cpyshahe1disghay pPanek; 1¥ifordeds a
schematic, fragnentary plan view of a pixel 15 eléctrode substrate in a
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reference tq FEi . | gui ts S 0 Lt . air of
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crystal | ayec‘inéa%%d@f@%g Qﬁ%ﬁ“ﬁméﬂ@s Qﬁ'fxf“l{]e g‘ilxee téfggtf_%ﬁté@s@tﬂa@é‘d. t he
counter el ectrode substrate . e prxel electrode substrate 1T 1S provided
with pi el leliextsholes 18 Bhd. TETan@s@i-t chi ng devi ces) 20. 85 The pi xel
electrode substrabe, b lshenflgsCrilRdo the sEter £068s" 01 Fhge: edrddi OUgh
3. Referring to Figs. 1 and 2,
directly on the glass substrate 4, an insulating film 24 is
formed on the glass substrate 4 so as to cover the gate lines
11, and the signal lines 12 are formed on the insulating £ilm
16 24. Each TFT 20 has a gate electrode 21 laterally projecting
from the gate line 11, an insulating film 24 and a
semiconductor film 25 formed in that order over the gate
electrode 21, a drain electrode 22 (a part of the signal line
12 laterally projecting from the signal line 12), and a source
20 electrode 23. The insulating film 24 is a silicon nitride
(SiN, film), the semiconductor f£ilm 25 is a laminated film
consisting of an amorphous silicon film (a-Si film) 25 and
an n~type a-Si film 25b. The semiconductor film 25 is
connected electrically through the drain electrode 22 and
25 the source electrode 23 to the signal line 12 and the pixel
electrode 13, respectively.

A color filter layer (color layer) 16 and the pixel
electrodes 13 are formed in that order in pixel regions
surrounded by the gate lines 11 and the signal lines 12. The

30 color segments of the color filter layer 16 are in
striped-sghape so as to cover adjacent pixel regions. The pixel
electrodes 13 and the color segments of the color filter layer
16 form stripe-shaped color regions. The color filter layer
16 has red color segments (R color segments), green color

35 segments (G célor segments) and blue color segments (B color
segments). As shown in Fig. 3, the R, the G and the B colér

segments are arranged successively in a direction parallel



the pi xel electrode substrate 1 has a gl ass substrate 3 0 MAR 2006 7
(transparent substrate) 4, parallel signal lines 12 forned on the glass
substrate 4, and parallel gate lines 11 forned on the gl ass substrat3qj ﬂAR 2006
perpendicularly to the signal line 12s. TFTs 20 are forned on the gla
substrate 4 at positions 5 near the intergsections. of the gate |lines 11 and

the signal lines 12. As shown in Fig. 3, the pixel el ectrode substrate 1
TFTs 20;
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Referring again to Fig. 2, an alignment layer 5 is
16 formed over the inner surface contiguous with the liguid
crystal layer 3 of the pixel electrode substrate 1. The
counter electrode substrate 2 has a glass substrate 6, counter
electrodes 7 formed on the glass substrate 6, and an alignment
layer 8 formed over the counter electrodes 7. Stripes of a
20 screening layer 17 are formed over regions corresponding to
the dark regions of the pixél electrode substrate 1 of the
glass substrate 6.
A method of fabricating the liquid crystal display
panel 10 will be described with reference to Figs. 1 through
25 3. A chromium film (Cr film) is deposited on the glass
substrate 4 by a sputtering process, and then the Cr film
is patterned by a photolithographic process to form the gate
lines 11 and the gate electrodes 21. Then, the insulating
film 24 of SiN,, the semiconductor £ilm 25a of a-Si, and the
30 semiconductor film 25b of n-type a-Si are formed by CVD
processes. A Cr film is formed over the semiconductor film
25b, and the Cr film is patterned by a photolithographic
'process to form the signal lines 12, the source electrodes
23 and the drain electrodes 22. The gate electrodes 21, the
36 semiconductor films 25a and 25b of a—'Si, the source electrodes
23 and the drain electrode 22 form the TFTs 20. The parallel
gate lines 11 and the parallel signal lines 12 are formed



striped-shape so as to cover adjacent pixel regions. The pixel electrodes
13 and the color segnments of the color filter layer 16 form stripe- 3iamRA005
color regions. The color filter layer 16 has red color segnments (R col or
segments), green col or 35 segnents (G cofor segnents) and bl ue col or
segnents (B color segnments) . As shown in Fig. 3, the R, the Gand the B

color seg t o l@ egSi | ' | .3l MAR
2006 to thgggla?g%lr i%r%sssl%ggg;c?tég%tiﬁvéeé{g%%/iﬂpd; %ﬁaﬁ%%éo%rﬁ?{lcﬁllﬁ%w t?)egi ons
each ext endeagthethesn t Rechdpacem sdgrml dégreeniled ief fehmedtweh filater

ayer 16, T @3Reeliruehyecle SNk heat2EheOlnt D 8LERBYS! LAGS,2 has

offset 5 sections forned near the intersections o e signal line 12 and
the gate |iAEgrELl sing b and ehldewpehet hénesckat 6p agxde dixdlcachmadh

| ateral ly f : e%;peegt r i g i L _af .the .si. | |4 ne 12
so t hat %lhel&?%lsg]z ar eﬁdsl]?;;éoa:%%& }%%%ﬁgg%grﬁrrgégi%]ﬁs c%tﬂltts?lgdg q{ﬁ’co for
regi ons. Eathepisdiaginal0 lanectirdode thatashe @IFTse@l areldimyejsst iimg tHheom t he

color se 0 Jier | a 16 into the dark region, and the
proj ecti o%nﬁ%ﬁs%{;e@ﬁlndeng% egdﬂtéoléﬁec#ﬁﬁlzﬁe?%o{]ﬁé dar k regigon. Ref erring
again to Fig. 2, ameal, ghrenelonyErlter daykrslionaeingviere ethen@rrslr face
conti guous \e?nga? Btel'l‘fgn'td:q sﬂ;gés}’sié' f%ﬁﬁé’é §y°§rBESSB"¥1 ' ae'x%git Qd¢, substrate

1. The coun C ro_ e S strate as _a |g ass Sups _rate count er
el ectrotlbs 7 PHPHEG AR ittHe g lpesly ey stomdteel 6l Nkl nev aliiggement a lgxyesn 8

formed over ¢t : I :Q 60 Jn@f.&r 17 are
f or med overftrlggli gg?%ﬁ%@sﬁ%ﬁgﬁi éol?ﬁfﬂ%?EQEégﬁé%ség t_he%%"l xel 7
el ectrode s@pstrdrlera fidlm af a phadesemsiftinerel ynereendladnipgbs idatq ng t he

liquid cryspalgndingplpy phaesh it@olralbnie descedbedswi t Ry efesepgemt g i gs. 1
through 253~ A chromumfilm (G fil I's deposited on the gl ass
for¥med over the color filter layer 16 and the TFTs 20 by a
15§ sputtering process, and then the ITO film is patterned by
a photolithographic process to form the pixel electrodes 13
and the projections 14 connected to the TFTs 20 in the dark
regions.

An insulating film is foxrmed over the elements formed

20 on the glass substrate 4, and the insulating film is patterned
to form the protective strips 18. Subsequently, the
alignment layer 5 is formed over the inner surface to be
exposed to the liquid crystal layer 3 of the pixel electrode
substrate 1, and thesurfaceof the alignment layer 5 is rubbed

25 by an aligning process.

The counter electrode substrate 2 to be disposed
opposite to the pixel electrode substrate 1 is fabricated
by forming the screening layer 17 and the counter electrodes
7 on the glass substrate 6, forming the alighment layer 8

30 over the counter electredes 7, and rubbing the surface of
the alignment layer 8 by an aligning process.

The pixel electrode substrate 1 and the counter
electrode substrate 2 are disposed opposite to each other
with a spacer held between the pixel electrode substrate 1

35 and the counter electrode substrate 2, a liquid crystal is
poured into a space between the pixel electrode substrate

1 and the counter electrode substrate 2 to form the ligquid



substrate 4 by a sputtering process, and then the O film is patterned by a
phot ol i t hographi ¢ process to formthe gate lines 11 and the gate el eg{)MAREBIE
21. Then, the insulating film24 of SiN,, the sem conductor film 25a of

a-5i, and the 30 sem conductor film 25b t)q n-type a-Si are formed by CVD
processes. A Cr filmis formed over the senmiconductor film 25b, and the Cr

filmis patt Y18y BPot 0l i A Ho ARdY Lo e BOGRSSEn 1ond O e PeORbaé i nes
12, the sourtgf)pgﬁggt%é ﬁ23 and thgg%ra?n el ectrodesO%Z The gate
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process, and then the I'TOfilmis patterned by a_photolithographic process
to form t heB§ xEPrBedcfoddie 182ChagPFhe rofectrdns 181 tbRRedBYE™t o' & he
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formed and the color filter layer 16 does not need to be formed so
15 as to extend around the source electrodes 23 of the TFTs 20.
Accordingly, the liquid crystal display panel 10 of C0a
construction can be easily fabricated at low costs without
requiring precision processing techniques and alignment

technigues.
20 In the foregoing embodiment, the shapes and directions

of the gate electrodes 21, the drain electrodes 22 and the

source electrodes 23, and the shape and direction of the

projections 14 of the pixel electrodes 13 connected to the

TFTs 20 are not limited to those shown in Fig. 1 and are subject
25 to change (Fig. 4).

Although each of the signal lines 12 formed on the glass
substrate 4 has the offset sections formed near the
intersections of the signal 1line 12 and the gate lines 11
50 as to extend with theix center axes dislocated laterally

30 from the center axis L of the signal line 12 in the foregoing
embodiment, each of the gate lines 11 formed on the glass
substrate 4 may have offset sections formed near the
intersections of the gate line 11 and the signal lines 12
so as to extend with their center axes dislocated laterally

85 from the center axis of the gate line 11 or each of the signal
lines 12 and each of the gate lines 11 have offset sections

formed so as to extend with their center axes dislocated



20 on the glass substrate 4, and the insulating filmis patterned to form
the protective strips 1B. Subsequently, the alignnent layer 5 is foggﬁﬂ R 7006
over the inner surface to be exposed to the liquid crystal |ayer 3 ﬁ

pi xel electrode substrate 1, and the sutrface of the alignnent layer 5 is
rubbed 25 by an aligning process The counter eIectrode substrate 2 to be

di sposed opy xel e sira e 1 f

formng the's é"%’éﬁ% I%P&l‘g ?#élo‘g%un FoBl 8t S‘g fdg {Jﬁdﬂtﬁass
substrate 6,sifgtail nlgutérazalamglmtrmet glaagellﬂeBDlpveeslbeetmemyeraelﬁodivrrodes 7,
and rubbi ng th surf ce of the alignnment |ayer 8 by an aligning process.
The pi xel el*dtt ubstrate 1 and the counter electrode substrate 2 are
di sposed opposrte to each other wth a spacer held between the pixel

el ectrode substrate 1 35 and the counter el ectrode substrate 2, a liquid
crystal is poured into a space between the pixel electrode substrate | and
the counter electrode substrate 2 to formthe liquid 3 0 MAR 2006 10 crysta
| ayer 3, and the space between the pixel electrode substrate 1 and the
counter el ectrode substrate 2 is sealed to conplete the liquid crystal

di spl ay panel 10. Since each of the signal lines 12 has offset sections 5
formed near the intersections of the signal |line 12 and the gate lines 11
so as to extend with their center axes dislocated laterally fromthe center
axis L of the signal line 12 so that the TFTs 20 are disposed in the dark
regions outside color regions, the projections 14 of the pixel electrodes
10 13 can be connected to the TFTs 20 in the dark regions, respectively.
Therefore, any contact holes do not need to be fornmed in the sections of
the color filter layer 16 interposed between the pixel electrodes 13 and
the TFTs 20,



and the color filter |layer 16 does not need to be fornmed so 15 as to extend
around the source el ectrodes 23 of fhe TFTs 20. Accordingly, the | i H0iMAR 2606
crystal display panel 10 of CDA construction can be easily fabricated at

| ow costs without requiring precision processing techniques and al i gnnent
techni ques. 20 In the foregoi ng enbodi nent, the shapes and directions of
the gate electrodes 21, the drain el ectrodes 22 and the source el ectrodes
23, and the shape and direction of the projections 14 of the pixel

el ect r Wdasiskhimediected to the TFTs 20 are not limted to those shown in

Fig. 1 and are subject 25 to change (Fig, 4).. 6 Although each of the signal
l i nes 1-2%%%#@66%&%%4%%&%33{%1%1,ﬁcagpqsm: df f set sections forned
near the it S&tshiasteof the signal line 12 and the gate lines 11 so as
to extend w&%ﬁstﬁgi r cenfer axes dislocated laterally 30 fromthe center

axis L of tdpuslityoéparhllehsgiaPlings farmed bothe gansparentsnbstidienent , each of the gate
lines 11 forned on the glass substrate 4 nay have offset sections forned

near the i Gfﬂa?ﬂl%l%%eﬁd@?f Is#écgféﬁlm%gSWE&#m@ nes 12 so as

to extend with their center axes | at er romthe center
axi s ofraisparegtaubsttateie 11 or each of the signal Iines 12 and each of the

gate |ines 5,§lui’a1i(ﬁoﬁvsfiﬁ:ﬁin§$ﬁ6fbémﬁnecf&{ﬂﬁgﬁaﬁéﬂaa&ﬁt Sudsteatt B sbsitohf) their center
axes dislocated 3 0 MAR 2006 11 laterally fromthe respective center axes LI

and L2nesf inkgmsctions ghthe signah inepand g gethlinggat e | i ne 11, respectively, as shown
TS S AR R oG I B
being coinciding with pixel regions, each of the pixel regions being defined by the signal lines
and the gate lines, the pixel regions being arranged in a two-dimensional grid pattern; and
a plurality of pixel electrodes formed on the color layer with the pixel electrodes
respectively corresponding to the pixel regions;
wherein each of the color segments of the color layer and each of the pixel
electrodes are stacked in that order on the transparent substrate; each of at least either the
signal lines or the gate lines has offset sections formed near the intersections of the signal lines
and the gate lines with center axes of the offset sections being dislocated laterally from a
corresponding center axis of the signal line or the gate line such that the switching devices are
disposed in dark regions outside color regions corresponding to the color segments of the color
layer; the pixel electrodes have projections projecting from the color regions into the dark
regions, respectively, and the projections are connected to the switching devices in the dark

regions, respectively.

2. The electrode substrate according to claim 1, wherein the color segments of the color layer
are in striped-shape so as to cover a plurality of adjacent pixel regions.

3. A method of fabricating an electrode substrate for a liquid crystal display panel, said
method comprising the steps of

forming, on a transparent substrate, a plurality of parallel gate lines and a plurality of
parallel signal lines disposed perpendicularly to the gate lines, so that each of at least



a plurality of parallel signal lines formed on the transparent substrate; a
plurality of parallel gate lines foryred perpendicularly to the signdl) MARnSES
on the transparent substrate; a plurality of switching devices forned on
the transparent substrate at positions near intersections of the signal
lines and the gate lines; a color layer having a plurality of color segnents
and formed with the col or segnents being coinciding with pixel regions,
each of the pixel regions being defined by the signal lines and the gate

| i nes, eithesthgisigeal linas gf hegatléricnbas affsch regleas formed neauintdiseatinns of thelsigngli d patt er ns
and a plur.aki o] r Jo wi th the pixel
el ect rg %sa%{rhtg Sge)iél%e?\%ﬁ éengéér%?eé8%@%%%t§%ﬁ‘§gﬁ%@gg¥l@§‘F&irlgt&agﬁ%&emerei n each of
t he colcotrespanging nérger afis dfitkee signbldine betiegateding; each of t he pixel el ectrodes are

stacked in that order.on. the.transparent substrate; each.of at |east either
the signal f?Wfpginli%&SHﬂ&é“& eﬂﬁ‘goﬂﬁﬁwgr@”@’éﬁt?ﬁﬁg%@?m near the
I nt er s eméreRfichs 6f thé ghaPli@ald thd gaRinesand the gate lines with center axes of
the offset sections being dislocated |aterally froma correspondi ng center
axi s of the fmiga colar jayeghaving @ phualisy off clor segegnts with theirelos fements Bgjnglevi ces are
di spos 1 i | O L eql-ans; 0 i e col or
seqnent e PRUE EfihatR Ok ot hg i b RRD 3RSl B0kl
pr oj ectrégugs beingdefihed ychosignabliyies argl thengate likes thitanikel regioyis beiwg arrengeédat 2 vel y; and
the pr %g tnile%g.snare cotPne_ct(gd to the switching devices in the dark regions,
respecti ve }y. o ?ﬁgp% CtPPOde substrate accor di ng to claim1, wherein the
col or segnenbtminy a plaRligAlfpixel dyctibdesavith thépisélreldofodes baipg stackedsntie cover a
pl uralit%oof adjsaf nt _pi xel re%%ffé]s. . A nmethod of fabprijcating.an el ectrode
subst r atf®PrFEMCES P ‘gﬁ? riais thap ﬁatraiesgs%%nahyeg 1N PrRIEHYmS &ing the
st eps  Ofiorh) 86157 rBilons Wdrrespb ARSI O Bk 851br sSEfchisloRihg coldr 1Ret b ddrlY replondiuisile! €1 gate
lines and a plurality of parallel signal |ines disposed perpendicularly to
t he gat the Folpraegionsso tHatthe prajeptions ara pornecipshto the gwitghing dodess Ighadagk KBRNS2006 ei t her
t he si ggg;ecé‘j fges or the gate lines has offset sections forned near

0

i nt er seCti ons “of the signal lines and the gate lines with center axes of
the offset sections being dislocated laterally froma correspondi ng center

axi s of the signal i or the gate line; formng a plurality of swtching
devi ces4o‘g?‘ﬂﬂlg%f¥5£ﬁlugﬁﬁﬁﬁﬂfneltfﬁg’gpgp% at positions near intersections of the
si gnal kpdiest cR&bdt Adstihds dispdsbBspposite fodattotierGa@li or | ayer having a plurality of

col or se%;mgnts with the col or segnents being
a Nquid crystal layer held between the pair of electrode substrates;

at least one of said pair of electrode substrates including;
a transparent substrate;
a plurality of parallel signal lines formed on the transparent substrate; a plurality of
parallel gate lines formed perpendicularly to the signal lines on the transparent substrate;

a plurality of switching devices formed on the transparent substrate at positions near

intersections of the signal lines and the gate lines;

a color layer having a plurality of color segments and formed with the color segments
being coinciding with pixel regions, each of the pixel regions being defined by the signal lines
and the gate lines, and the pixel regions being arranged in a two-dimensional grid pattern;

and a plurality of pixel electrodes formed on the color layer with the pixel

electrodes respectively corresponding to the pixel regions;



stacked on the transparent substrate and coinciding wth pixel regions, each
of the pixel regions being definedgpy the signal |ines and the gat €} () MaR 2005
t he pi xel regions being arranged in a two-dinensional grid pattern; and
formng a plurality of pixel electrodes with the pixel electrodes being
stacked on the color segnents of the color layer, the pixel electrodes
respectively having projections projecting fromcolor regions,
corresponding to the col or segnents of the color layer, into dark regions
out si de t hwheir each ofthe arher,segnientshud thetchler faye petdaclh ofthapirel eteomadzt ed t o t he

sw tching devi.ces in the dark regions, respectively. 4. A liquid crystal

S i oy Sanket 8l o g TS S ey ShsTh <t et i h 6| B4 opposi t o
t 0 eacihe pité'Rrics haddtset Sectidr WirSled hddSihdintersddtRns dTelctighflnesnd iHegate 8hds Of

el ectrode substrates; at |east oqne of saldi§$§r of electrode substrates

i ncl udWileenter axespfdheafietscctionsdeing dislocateddaterally franga eprresnopding eantesaxds 24| | i nes
for med f . ) el ' .gate |lines
for madthgg Sgﬁlgl&cg{ayﬂ/ﬁ%%c}?ﬁgﬁerﬁ@?nﬁeﬁgé a‘%rflili ﬁsg@l%rdglﬁzé ar eﬁitmdslubst rate; a
pl ur al edlgr regfonseoiresphiding telée calersegnenivetithoeolartiayer; tha pixplelastiodes lyst r at e at
positigns nnear .intersections of 1 signal. |lines_ and t gate lines; a

ot or  PRel R Rroicrl R tH ot fosas RSl B anen e Bl b Che col or
segnenpi®jectivns 4g canniediil 16l the gwitdhing dpvides in thedadomgionse@sdectbklyt he pi xel regi ons
being defined by the signal lines and the gate lines, and the pixel regions
being arranged in a two-dinensional grid pattern; and a plurality of pixel
el ectrodes forned on the color layer with the pixel electrodes respectively
corresponding to the pixel regions; 14 3 0 MAR 2006 wherein each of the

col or segnments of the color layer and each of the pixel electrodes are
stacked in that order on the transparent substrate: each of at |east either

the signal lines or the gate lines has offset sections forned near the
intersections of the signal lines and the gate lines wth center axes of
the offset sections being dislocated |aterally froma correspondi ng center
axis of the signal line or the gate Iine such that the sw tching devices

are di sposed in dark regions outside color regions corresponding to the
col or segnments of the color layer; the pixel electrodes have projections
projecting fromthe color regions into the dark regions, respectively; and
the projections are connected to the switching devices in the dark regions,
respectively.



