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| *159159* DESCRI PTI ON ARRAY SUBSTRATE FOR FLAT

DI SPLAY DEVI CE Technical Field 5 The present ”mmm mmm”m,m
relates to an array substrate for a flat displ

device. Specifically, the present invention rel at&ssiso

an el ectrode structure of a signal line drive

circuit. Background Art 10 In word processors,
personal conputers, portable TVs, and the like, thin

and light flat displ agrdgyRpepi@Ne W dely used. In
particular, liquid crystal display devices are being

act | Ve'AZRRAY%IQB@TI@&'PELF@ROFLAUGDmSEAYfDEW@‘EF' ng

t he thickness, weight, and power consunption thereof.
Ones havi ng hi gh resolutions and | arge screen sizes
have becone available at 15 relatively low prices.
TechRBDFidldui d crystal display devices, active matrix
liquid crystal display devices in which a thin film

tr amheSirabehTmblentDntASRE RSar adMyl Sl digateSof ALt Hikplay
the vicinity of each of the interséctions between

devizegn S:pe]cl'ﬂ%ﬁﬁyaﬂ'ﬁé pPEERAt thPestish %Eﬁ% 't@' %"ne@leﬁﬂ‘oﬁg Gecture
mai nstreamin the future because of

Ofa@fgﬁéﬂ]g@é deikMircappear ance and weak aftergl ow In a
l'iquid crystal display device using anorphous silicon

TFTs, tape carrier packages (TCPs) are used which are
const ruct ed by nmounting signal |ine drive ICs and
Back?%hﬁdﬁ@t drive 1Cs on flexible wiring boards. By
ectrically connecti ng these TCPs to external

CONME G drdNpiRELdJHa! ?35 on@!1 CORPRILEFYY p%&'%lé At\es, éﬁ}f the like,
signal line drive | and the scan l'ine drive 1Cs are
thin and light flat display devices are widely used. In particular, liquid
crystal display devices are being actively developed because of the ease of
reducing the thickness, weight, and power consumption thereof. Ones
having high resolutions and large screen sizes have become available at

relatively low prices.

Among liquid crystal display devices, active matrix liquid crystal
display devices in which a thin film transistor (TFT) is placed as a switching
element in the vicinity of each of the intersections between signal lines and
scan lines are considered to become mainstream in the future because of
their excellent color appearance and weak afterglow.

In a liquid crystal display device using amorphous silicon TFTs, tape
carrier packages (TCPs) are used which are constructed by mounting signal
line drive ICs and scan line drive ICs on flexible wiring boards. By
electrically connecting these TCPs to external connection terminals of an

array substrate, the signal line drive ICs and the scan line drive ICs are

electrically connected to pixel electrodes on the array substrate, and pixel
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electrically connected to pixel electrodes on the
array substrate, and pi xel transistors are driven.
In this liquid crystal display device using anorphous
silicon TFTs, a |arge nunber of interconnections are
necessary for supplying picture signals fromthe TCPs
to signal lines on an array substrate. Accordingly, in
the 5 case where the definition of pixels is inproved,

traris‘istb§s did f1iGuht to ensure a sufficient pitch between
he interconnections. In this connection, for

exa ir
R SRR MRS T

largk HdmbEF BPRIteEbn R cEibAL Al ﬂe'cé‘@sag% If; 1es %1%'1‘1& giccture signals

constructed using a sw tC Cl rcul n arra

fron%Qha upe bk aoesi gﬂgl 1% n A8y ¥gb%‘t§§t£"u&%c%gdﬁf y, in the

Each i nCerconnecti on ext'en romthe signh

casej 'vﬂfergrﬁh\éed%ﬁ:filti(ﬁl ©f ﬁﬂ?@ltseg IRptRdadi ag “?ﬂfﬁcﬁﬂg '?:3' ensure a

| i nes one after anot W thi n  one hori zont

suffREEACDitH Hbt&eBA! I'thé7f 1nt§#otn%€ﬁoh§‘ t rI?]] wid CJ(l)ntn]cqectlon for

circuit, thus supplying t two signallines

exaﬁi gl ure %&ﬂg&eﬁg?y &esﬂﬁbgﬂv' il © éxﬁe sk URExamined Patent

ove- desc dswitch circuit, of the source

PubﬁlcﬁﬁBfqugs.?.@él -189885 a8 bW kh g B@?r ang &‘PQ ”ﬂ@(ﬂﬁﬁﬁﬁ)é}p £signal

conmdn | nterconnecti on exten SI gha

lineM4iVe Cil@’lllﬂ: i@c%?c'rﬂct%ldeﬁéﬁq%d Sy %g(fc%lfl‘;ﬁrmed on an array

respecti vel connected to a ) acent rent signa

sﬁbéﬂrﬁ?esan@ Ef%rfeﬁ 321 8vE g@gtxﬁ%ﬂ?@dtdﬁ@@fs ch 1nterannect1on

respectively connecte ferent sw t contro

exte?icﬁﬁai}roﬁi 05 sidnal g drl%ezl%iisg&ﬁinécté&ie t& Q%e&%ﬁgexap signal

he 1 nterconnection Is switc accor ng to s

hnegqmer Qfte?! itther SHRBIA Sdel RofiBsn 3 iRat! FSHLEPURIng a pair of

switches in the switch circuit, thus supplying the two signal lines with
picture signals by time division.

In the above-described switch circuit, both of the source electrodes of
a pair of switches are connected to a common interconnection extended from
a signal line drive IC, the drain electrodes thereof are respectively connected
to adjacent different signal lines, and the gate electrodes thereof are
respectively connected to different switch control signal lines. Further, a
signal line connected to the interconnection is switched according to switch
control signals supplied to the gate electrodes.

The gate electrodes of thé switches and the switch control signal lines
are connected by electrode patterns. The electrode patterns are laid out in
accordance with the positions of contact holes connected to the switch control
signal lines. Acco-rdingly, when attention is focused on a pair of switches,

the left and right switches have different lengths from the switch control
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The gate el ectrodes of the switches and the switch
control signal lines are connected by el ectrode
patterns. The el ectrode patterns are laid out in
accordance with the positions of contact hol es
connected to the switch control 25 signal I|ines.
Accordi ngly, when attention is focused on a pair of
switches, the left and right sw tches have different

mgﬂaqugﬂébstdc ﬂ%ﬂ'é%ﬁcﬁ%té‘aﬁe COEtitEMes? a Edgélﬁﬂlfféfé?ﬁz% JcRubd'$n the

respective gat 'ecttodes, and a difference occurs iIn

aredd'®f tRbCASAbdL Noatebail 1 qq’ﬁldo%reeﬁé‘fas[lt-{g Lé%lﬁatzﬂﬁnces secome

paraS|t|c capaC|tances becone unequa sequent

unehtlﬁl e CSnéedlichitBs %H&ee Re] Weredyehbs b‘éhﬂ?@n '%EQ lﬂirﬁ@éj ré(ﬁured to

charge adj acent pixels wth data signals
chaf%ez%dja‘ébﬁpl pikel e&Qﬁasss1Fﬁanausel‘i’1 fdiﬁéh%é?]eé Ndisplay

above-descri be ayout ectrode patterns having

une%fxﬁ@ései%tca!u%ﬁﬂt hs are alternately arranged in a
conti nuous manner. Accordingly, d ifferences in

| en%-t,ﬂt i £hd Gldvel sEth Bygut, h@fe%ﬁﬂo?fei gg tterrtlso having

pro hat pattern a norna itres ‘are

d1ff§\1;1e'i‘ﬂ m(ﬂ%éhcsuaére' ne?li?@x‘htab@l?rméelﬁ gé& h?xf mgr %0 kihdole GRSAner.

ere t connect1 ons ECtFO e patterns

Accéﬂ!ﬁn%[&? éx‘f‘fe%ﬂce“s"g&? rl@bg?ﬁ gl di 0hk %%ﬁé‘aﬁﬂﬁdﬁh&@ is the

contact h rmation ayer ut al so

proﬁie‘?& %Hé’ﬁjﬁaﬁé}ﬁ %.bﬁ%rx‘ﬁ%ﬁ@mts OarQ thf&l%ﬂf‘&?ﬂnd gﬁgﬁu‘é’l ikpection.

a plurality of needs to be ch

ACC‘FL&'tHQhMoret hes ehl&eS ct,a[é% R 19dHee! %h%nﬁ‘e&?&is@ rbé‘t%@ﬂe the

is expensive and that 15 it is d| icult to flexib

eleG PR WA itBrds SHANHE shetcht Jb‘i"ftréirél%’ o 1S S8 LM @Y ek 2 not only a

different connection form sure of the I'nvéntion

coné{btaﬁél%y fo%'x‘?&t%ﬁtl%yéf’ rbtfc BL R tHE b AYodE W R EorFECRBEA D be

to a first aspect e present I nvention is

chafBad actgphzedity th'i‘é?' NAhRGality difs Bﬂ@éksu Rebdd "o be changed.

Accordingly, there is the problem that a design change is expensive and that

it is difficult to flexibly cope with a change to other drive system having a

different connection form.

Disclosure of the Invention

An array substrate for a flat display device according to a first aspect

of the present invention is characterized by including: a display unit in

which a pixel is placed at each of intersections between a plurality of signal
lines and a plurality of scan lines, which signal and scan lines are routed in
the form of a matrix; a plurality of output lines configured to output data
signals to the signal lines, respectively; a plurality of switches placed
between the output lines and the signal lines to connect each output line ton

signal lines (n is an integer equal to or greater than two) one after another
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which a pixel is placed at each of intersections
between a plurality of signal Ilines and a plurality
of scan lines, which signal and scan lines are routed
in the formof a matrix; a plurality of output |ines
configured to output data signals to the signa

lines, respectively; a plurality of switches placed 25

bet ween the output lines and the signal lines to
witGiANBAE! h&AL t%‘l' fod;! R8s Rch co?it%l"’% gln'aTElﬁ?ésncbﬁﬁQ\rfred to
I nt eger equa or greater than two) one a

sup 1(}9 olgewbﬁ%'dﬁs CPEhE R mts%ltﬂed’dn“agolﬁ S4sUEP ¢ ntrolling
ntrol signal TT1nes con ured to su % ntrof
o SAEEIEER Sl G LSS 5 B0LSRL g ok
conﬂ Mrédle! doht 1 B RESd LG A &8 t6 9 'cgférmh[e% s&ﬁ?ﬂ%ﬁhtrol
e control electrode of each swtch to any one o
51gx{hls¥i”nE§h G @hay HibaBHte! N rchE c}?a(fa@f’er?%é?stxﬁ afifat the

rther chara terized I1nt el ec

elec@ﬁ}(feeg&ﬁe%'a NV W%@@éﬂ% (?Q,E g)aé)ll Yt lth@{s a]]IE& control

contro SI gha subst an

sigﬂqqqmés %ﬁd f09PSRbstahtidll gﬁl&%ﬂ sh&@@s shapes of t he

ectr patterns connectin ontrol el ectrodes

of tIﬂec Watsggﬁ:smﬁgdmﬂ#\%o Syt El’ﬁi1 efe%@fd;ﬁ%l 9&&8 c&ﬁxg(r?(ﬁmo% the

are sha di nensi on

conh%? e"i(‘-%t&' Qe8P kHE! vﬁﬁt@ﬁ@é ahiN@ sW&haE&ﬁHp§Wlilﬁéy are

entical shapes. s equalizes the parasit

shaBOSS l@%@sdlﬁ{en%hc;naﬂw 5&@%?% afiGFehE 'suﬂwh coh%rdl?i%?al lines,

e to el mnate - di unevenness cause

and! Nel @ﬁph‘@i&iﬁeﬂ ffld@ﬁfﬁﬁl Uiy fedpact C?(ﬁlﬁ%st ehObp Rt dbitic

favorab sp ay characteristics.

capStitd REREA1 sWitdhes! equ%cgﬁlﬂ%lgt Reislgﬁ)sgibqg% %ﬁﬂTmate display

patterns are easy to pattern apnor ma

unev8AnbS& @@lf’éeldyby kR4 ri'lqecfly ﬂgsdiﬁﬂ%fa@&?@ Ehp a0 ear an-Egb'samd to obtam

process yield can be et ect

v GhABEMATR, SHICPELES TR ORSEAASNSE Pl Voo of o
electrode patterns are easy to find, and pattern abnormalities can be easily
found by visual inspection. Thus, process yield can be improved by the
early detection of pattern abnormalities.

A second aspect of the present invention is the above-described array
substrate for a flat display device which is characterized in that the electrode
patterns and the switch control signal lines are stacked with an insulating
layer interposed therebetween, and are electrically connected to ea.ch other
by contact holes formed in the insulating layer.

In this aspect, the electrode patterns and the switch control signal
lines are electrically connected by the contact holes. This makes it possible

to change the connecting positions between the electrode patterns and the

switch control signal lines only by changing a contact hole formation layer.
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substrate for a flat display device which is
characterized in that the electrode 20 patterns and
the switch control signal |lines are stacked with an
insul ating |layer interposed therebetween, and are
electrically connected to each other by contact hol es
formed in the insulating layer. In this aspect, the

el ectrode patterns and the switch control signa

Th\.{]sh BhE B teote+ %%H n 3%4%e0§%¥?8tr%ﬁu9¥d hﬁuftq{é'i‘aﬁtl %Sgﬁile to

ange e connec I"ng

flexhf) V\? t %%1;9 conﬁﬁt \Qe%ﬂahgig Fc% ﬁ)gcéﬁg ﬁ(]?rlggt éfsﬁ:gﬁx "’HH%BEG ff?rent

rol angi ng acon ac
tion Iayer 4 Thus, the cost of a design
Congﬁgﬁﬁgﬁggﬁ be reduced. Further it is possible to
flexibly cope with a change to other drive system
having a different connection form 5 Brief

Bri ggdr?étk(ﬁgop{hetpﬁa awings Fig. 1is acircuit

i'agr a W ng iguration of a flat display

derTv‘iig : Eshg %?rcﬁ?g) ﬁlxt shc!:\#fﬁig thd & fa‘ffé‘nt fdzi ﬂ%rt ?Héplay

sho € con |on 0 S|gna
devié*fero‘i”l{)'nee BMhﬁ F| g 1. 10 Fi g. 31is a _CI rcui t
I"agram Show ng e configuration of a signal |ine

P 748 Rk ORI AE (5 R
swi 89&1@?%110%}1}11&1*‘? resent invention will be 15

escCr I reférénce to the drawi ngs. As shown in

t he F‘i%r‘é?é b (ﬁi‘(ﬁﬂ’ﬁ a%%o%fanf 'sHlo wi;'% Irt1ﬂ %oﬁh@gﬂti%ﬁ) l&iﬁé signal line

devi ¢ Is e i Nes

S“”é%g@%%&?ggﬁfmhﬁ%ﬁéﬁgﬁé%gvﬁéessgintLIgﬁs(hgie?ﬁafter
referred to as
Best Modes for Carrying Out the Invention

Hereinafter, an embodiment of the present invention will be
described with reference to the drawings.

As shown in the circuit diagram of Fig. 1, in a flat display device of
this embodiment, scan lines G1 to Gm (hereinafter referred to as "scan lines
G" as appropriate) and signal lines S1 to Sn (hereinafter referred to as
"signal lines S" as appropriate) are routed in the form of a matrix in a display
unit 101 on an array substrate 100. A pixel is placed at each of the
intersections between the scan lines G and the signal lines S. Each pixel
includes a pixel transistor 102, a pixel electrode 103, and an auxiliary
capacitor 106. A common electrode 104 placed to face the pixel electrodes
108 is formed on a counter substrate (not shown). A liquid crystal layer 105
is held between the pixel electrodes 103 and the common electrode 104. The

auxiliary capacitor 106 is connected in parallel to the pixel electrode 103. A



10

15

20

25

"signal lines S" as appropriate) are routed in the
-formof a matrix in a display 20 unit 101 on an array

substrate 100. A pixel is placed at each of the

i ntersections between the scan |ines G and the signa

lines S. Each pixel includes a pixel transistor 102,

a pixel electrode 103, and an auxiliary capacitor

106. A conmon el ectrode 104 placed to face the pixe

pre&ét@%’iﬁé’&sauﬂi@%ry A dRA %lﬁgﬁoiﬂ"tsﬁfppﬂéas% a%et (f@kiliary

shown) . [1quid crystal |ayer 105 257i's held ween

caparﬂgoqulfd@g 5R9GRIUALY BlitholiBe 1GRIGRR sBbRG)! 0de 104.

auxi |1 ary capacl I's connected I n parall el

[0 1h&Pigk ?lereéd%‘étlécﬁ‘#onlgﬁth@és g rmfe:ﬂgnal line drive

auxi I'i'ary“Capacitor voltage is suppl

mrcﬁﬁxhhit@rﬂll SAPFLCER" #9Ge théﬁ&'g' }?cnecPé‘Q(b!nl Mk of the dlsplay
G i f

capacitor line (not shown anh upper” edge port

umP‘.clOi heo6h BR ﬁ}‘n}érﬂlfmﬁ%lll h nhdded drTHE di&hlh Lﬂrﬁt 101 is
L7 afebn af

units 111 are pl aced right edge portions

dm%dt et ik amocg umThééoéﬁ a@annbé ng did Vgeoﬁqivlléxgwgt Snto a

are connecte [ y unit 101 1s

preélé%'é?mﬁé‘& n*ﬁg?&éﬁs of s-fgxgalshﬁggko%ééqﬁ?eaﬁz}fﬁﬁ cREIMRRL §bnals are

into a pre etermn si gna ne groups in

resfidtively Qelop 1@&%% ?%xﬁalaﬁﬁes &Gl %’jl%!n)él HHRP lih%g difeuit

€ Sl gna I nes € Si gna I ne Ive Clrcul

unlf:émltla whichMi LR B h@é’r?tlé.ﬂe%ﬁﬁég poaﬂ(}{é QUHAWIAEE & placed to

are placed to 10 corr to the respective
cor&%ﬁ&ﬁ& to THE r&dfHfivelH1B&Lrive circuit units 111

i nclude four signal line drive 1Cs 112 and four

S' IMHe bRl $ide! BivE icheuit Sndtd3111THRIGAH Ry élgﬂﬁl ‘Hﬂev&‘we
ICs 112 output data signals to output |i1nes describ

ICs! Afehnd aPdr QRN YLD cikbdds 198, Sm@ailénal-rﬂﬁe drlve ICs
signal line switch circuits 113 output data signals 15

112Sdiﬁ)B|11't %tﬁrﬁﬁhﬁﬁetosb@ﬁﬁit lhde dgédr‘ﬂ%d' fatédZand Quehdt Qhrious
the signal 1Tnes of each signal Iine group, one

kindé PPighhRe AHUBIgdh] Qin@RYALE cielifts MIBSubiit 3974 &ignals

supplied from the signal line drive IC 112, to all of the signal lines of each

signal line group, one signal line group after another within one horizontal

+ scan period. The signal line drive ICs 112 are mounted on TCPs 120-1 to

120-4. The signal line switch circuits 113 are formed on the array substrate
100. One side edges of the TCPs 120-1 to 120-4 are connected to external
connection terminals formed along one edge of the array substrate 100, and
the opposite side edges thereof are connected to an external drive circuit 200.

The scan line drive circuits 115 sequentially output, to the scan lines
G1 to Gm, scan signals for bringing the pixel transistors 102 into conduction
and writing data éignals into the pixel electrodes 103 from the signal lines S.
The scan line drive circuits 115 are mounted on the array substrate 100,

On the external drive circuit 200, a control IC 201, and a power
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scan period. The signal line drive I1Cs 112 are nounted
on TCPs 120-1 to 120-4. The signal line switch
circuits 113 are fornmed on the array substrate 100.
One side edges of the TCPs 120-1 to 120-4 are
connected to external 20 connection term nals fornmed
al ong one edge of the array substrate 100, and the
opposite side edges thereof are connected to an

supSKt &aat, £ aryt%rfacecc%u@%d thU"'Hké CAGt ém@nﬁafevmunted
circuits 115 sequentiall'y output, to the scan |ines

Lo G c%ﬁwgcgm Sork® HgPé gfgtg,;awu%t&t@a ¥®Im theBatshe Eﬁ the

102 |nto conduct i on a S|gnals into

ordd¥ 1)heka HeHd @sieSsithd1d é&"&ﬁ%ﬁt@écﬁ?ﬂ!hel dipRS1 Bnes 2aéld-rg‘t‘i“tputs

scan |ne rrve crrcuits 115 are nDunte on the arr

the ﬁHpa?Ei(%"i‘lta?s 101Qdd1gb aﬂg eRd @61&‘%1 201 'ZY)?L g%',n'é‘fé‘t',ets x?aqg)usakmds of

contr power supp circu

timid %fgf § g 618&'1& tmgﬂ?ﬁléc I%?gltfdfes1%HQI acfll?(?"‘ﬂl)e ﬁ?s’é based on a

mount The cont 1 sorfs data signa

refe&'é‘lﬂ?ég El@gk E{g‘ﬂﬁl Hﬁu&léﬁﬁhds?éfc?gé%ﬁ%aﬂbﬂ%lt]hnc[h\ﬁmﬁg stl%gals and

dat a signals are out putt € Sl gna I nes

out}?&c’:t?sg%{l getnﬂforggsgp%cﬁ’i&w gﬂ’txto'} Q'@abby 'S Tie%od?lter &J’anahne

er at vari ous

drive! a%ul%é 998w i@f‘ix’t% éBQﬁ‘& thafzfiioéw ﬁkﬁ@af?&%ﬁggﬁes the

a reference C S|gna |nputted In Sy roni zat

s1gﬂ’¥ltlihé Reiveali®s $19RALE so a2t Sdhaid, hae%gﬁ%r econtrol signal,

specifically, the control 1C 201 supplies
the 'cld%f: s1§|ﬁélV%165&% R, &faé t%tlﬁea start signal a”d the

cl ock signal, supp les t signal line drive ICs

112 pyrthers C’c‘lrlteegoﬁiw?xtoijl Rt i Smcﬁlcfe@gﬂ% %n@FiBhr 8f controlling

signal, 10 the clock signal, d signa Che
conéﬂol( §1gn’§1‘P§ [Wifich b r%PE ‘étlls)lig'r %Pﬂ foﬂ%#‘ gﬁ% ohrhen%off states of

function of contro control signa
Lql t

sw1&?1'é§ Sl\%l tthé%q ggﬁ%oﬁfl{r%?xgc gﬁﬂ é@%ie@gthtaeﬂ&rgg% ?ﬁlgggié‘ EOSH% $tknal
11necé%6‘1%1%1r§{1&§31|1%. to the signal line switch circuits

113.

The liquid crystal display device including the above-described array
substrate 100 is constructed by placing the array substrate 100 and a
counter substrate (not shown) so that they face each other a predetermined
distance apart, bonding the perimeters thereof together with a sealant, and
filling the liquid crystal layer 105 into the space between the array substrate
100 and the counter substrate.

As shown in the circuit diagram of Fig. 2, in the signal line switch
circuits 113, switches ASW1, ASW2, ASW3, ASW4, ..., ASWn-1, and ASWn
(hereinafter referred to as "ASWs" or "switches ASW" as appropriate) are
placed. Here, as one example, the switches ASW are switches having MOS
structures. The signal lines S1, S2, S3, S4, ..., Sn-1, and Sn are connected to

the drain electrodes of the switches ASW, respectively. From the signal line



10

15

20

25

15 The liquid crystal display device including the
above-descri bed array substrate 100 is constructed by
pl acing the array substrate 100 and a counter
substrate (not shown) so that they face each other a
predeterm ned distance apart, bonding the perineters
thereof together with a sealant, and filling the
liquid crystal layer 105 into the space between the

driv%rf@¥ ﬁ@b eﬁ%\? lired ﬂgoDand t%ﬁd?&”@h%&eﬁfé@f@{};r ?&f@rre’a‘sto as

rcurt di agram gnal

"0“‘!/%5@“% %v&s a%%ﬂﬁ%@k’f% 1S, “Cher o
ref %fsrlﬁg a@g )saﬁtche V(%ach oﬁ.[tpﬁgﬁnteclﬁ 8 c@tﬁwcte(ﬁ? n sig%al lines S

appropr are as One exa

(n 1?’&1{ @ﬂgﬁeﬁgﬁﬁﬁgg gf‘v&%g{b%m‘pg) MEE a§€e§' 5‘1&5’31’1%% l{%ﬁﬁm one
horfz%ﬁ@glc eer%cl O 1 Hﬁr 1ﬁle%cct 5? gﬁé e%u;th tHe %%?%Sbf?%set

ctively e sighal Tr1ne

to t%t plrﬁae%l P’gﬁ)ég]h?%u ?nnﬁac%% g%p@ﬂ o ech@asfoth%e ele)ctrodes of

refe as appropri

W}g t he svmtches each output line Dis
tWO &8 t%g n signal lines S (n is an integer equal

to qrhaqu%atf i egm % 2 1 eDaft]iN%r L rﬁ"é ﬂrtcllﬁ 8494 pair.
Syt HAL D Sk A3V ng

5 hor1Zont peri o ’enbo

Theieé(oq.% eeleétpc?desaé {w@é&f\}q’gg% tcﬁnhx\&ed":t%%ﬁ Owrﬂ lon output

connecte € source electro

11neDTD.t &gﬁi\@%‘ga%ﬁgt%ﬁ%{\%legﬂgaeé Sthe&ﬂ)rf 3%120@%%%%& {d Wfferent

r ranged

con%' ?Shgﬂ{jgi%gﬁgl m Furﬁ%\é&"@ connect ed to one common

‘e drain el ectrodes

t herﬁg @fu? s %‘1@%{‘% ﬁ'llg flf?ﬁgtt ecﬁéﬁﬁf Bﬂlﬁdﬁwﬁgch circuits

si gnal"Ti'nes respec rom 'gna

11395 itk ondiol ts?gﬁahﬁiﬁé&ﬁ@'WL'a'}g r%Wté(f.h Bbfé Yd Sne example,
the value of n is two. Accordingly, the signal line switch circuits 113 have
two switch control signal lines ASWL1 and ASWL2 (hereinafter referred to
as "ASWLs" or "switch control signal lines ASWL" as appropriate).

Each of the switch control signal lines ASWL1 and ASWL2 is
connected to alternate ones of the control electrodes (gate electrodes) of the
switches ASW1, ASW2, ASW3, ASW4, ..., ASWn-1, and ASWn.

The ASWs in this embodiment are, for example, n-type TFTs. In
this case, for example, when a switch control signal ASW1U at a high
potential is supplied to the switch control signal line ASWL1, the switches
ASW2, ASW4, ..., and ASWn are turned on, whereby data signals outputted
to the output lines D1, D2, ..., and Dx are supplied to the signal lines S2,
S4, ..., and Sn.

On the other hand, when a switch control signal ASW2U at a high
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113, n switch control signal |lines ASW are routed.
Here, as one exanple, the value of n is two.
Accordingly, the signal line switch circuits 113 have
15 two switch control signal |ines ASW.1 and ASW.2
(hereinafter referred to as "ASWs" or "sw tch
control signal lines ASW" as appropriate). Each of
the switch control signal |ines ASW.1 and ASW.2 is

e e S PR T
AsifEong, - AoMa, A0S 09" e T ARy 4 scnas
ou 5 (96 ARI g BD DL £33 IRl BB o 2
inef 911 S8 Sigptaline, ASILE, (e v iches A, Ao,

gﬂfop it teéﬁﬁ%&eigg%nggtatl | gl Gt paploge are fr&%& I one
N e e T
SRR T Rt S
By NS, 8, R e e e B
B W .
S e e S
1 5, SRS L 45 9. A0 A v

T L s

SI gha I ne

intobﬁk@?%[bcttﬂﬁieﬁi 983k 'd 'a?f\lesgyst% is called a signal line selection

method. The adoption of a signal line selection method can reduce the
number of routed output lines D connected to the array substrate 100 from
the outside.

In Fig. 2, the gate electrodes of the switches ASW1, ASW2, ASW3,
ASW4, ..., ASWn-1, and ASWn are connected to the switch control signal
lines ASWL1 and ASWL2 by electrode patterns P1, P2, P3, P4, ..., Pn-1, and
Pn (hereinafter referred to as "electrode patterns P" as appropriate) made of
metal.

The electrode patterns P are formed so as to each two-dimensionally
overlap all switch control signal lines ASWL and have substantially identical
shapes. Here, since the value of n is two, alternate ones of the electrode
patterns P extended from the gate electrodes of the switches AWS are

connected to the same switch control signal line ASWL.
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and Sn and the signal lines S1, S3, ..., and Sn-1
Wi thin one horizontal scan period. This nakes it

possible to wite data signals for one horizontal Iine
into pixel electrodes. Such a drive systemis called a
signal line selection nethod. The adoption of a
signal line selection nmethod can reduce the 15 nunber

of routed output lines D connected to the array

sub a r e pout plodepaql ig. Hhe t
el eg?l:éogges&%%e{ ﬁgﬂg%mﬁltlgc I’?;ls’, §’I,g\SV\IV):,B’ r%g g'," %’AES@\B alg%sg\il, are

| ele ctricallﬁ%%fxécntgfiacﬁdﬂ@%&‘it%ﬁ rclgn&gﬁ E%aqqiﬁ&b{}ggﬁ VY ASWL2

control s [T nes ASW ASWL ectrode
by ?&5&? H&Teg JGI,@%, &3, k4., Cn-1, aBl Gn éﬁ@f’eiﬁgftgf‘ refl'g"rred to as
ereinafter referred to’as "electrode patterns as

| | f t | -

confHR 1ftREe 8 8¢ AEpBlatel T Mo cleifrcRlelFatigfifs PARhATES Svitch

conﬁJoL s?é’ii&l.‘lﬂﬁsORSWL a3h %re@ékcl}g R5eh %%sumﬂlé; ?é’feﬁ (not shown)
a S si nce 't I

substanti y 1denti cal apes. Here, e val ue

inte‘}goébd $ht et@'e&xg.r nNehe cChoide lf@ﬁhégdﬁ g}?is anulating
patterns P extended fromthe gate el ectrodes of the

C . »
laySERHER ok Wooipflo FRERRCEE Bied OfeckAlE SMiifhey only with

oneif%redg?evrnf) Aed Rvitch cont?@'slignapﬂ g%&g\ﬁ’% el ectrically

nnected to the swtc ntro i nes ASW.1 and

Asv\? 2 &5 Chfidation, - Lo t1BRGk

Cn ﬁertglgngpta{éra%% erred toﬁ as atcor’lt act iﬁl%(ftgg C%%tt@ P .
: | ) I tr S dy; ‘gly' A7

twogdi%égﬁ% 12%) g%g}ﬁpf ntgl% R%Hm&[.}gféghg{dgc E% Wi %lhagng ER and

ASWISUIAld Nerel %ﬁg&'g}# rrrg s ok'nét%ﬁgﬁgﬁqg?h?&&g{?&ﬂegﬂapes.

The cont act Inthis ins in ayer

Acc@f&i@ﬁ'l Ly a?é%%f' 124e10aLd & Pgﬁei‘ﬂs baye d:l’eplg\jrm's;‘ i &ﬁall% ti(?.eorrtical,

1
contTriti ty onl'y w th  one pfedeternine ch co
and>tiBhrddifie Ap¥litances of the switches ASW are also approximately

equal.

Subsequently, the electrode configuration of a signal line switch

‘circuit of a comparative example will be described. As shown in Fig. 3, in

the signal line switch circuit of the comparative example, the lengths of
electrode patterns from switch control signal lines ASWL1 and ASWL2 to the
gate electrodes of left and right switches ASW in a pair are different between
the left and right. Accordingly, a difference also occurs in the areas of the
electrode patterns. As a result, the parasitic capacitances of the left and
right switches ASW are unequal. Incidentally, in Fig. 3, components
equivalent to those in Fig. 1 are denoted by the same reference numerals as
those in Fig. 1.

On the other hand, in the electrode configuration of this embodiment,

all ASWs have approximately equal parasitic capacitances. Accordingly, the

10
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In the above-described configuration, all electrode
patterns P 10 two-dinensionally overlap the switch
control signal lines ASW.1 and ASW.2 and are forned
in patterns of substantially identical shapes.
Accordingly, the areas of the electrode patterns P are
approximately identical, and the parasitic

capaci tances of the switches ASWare al so
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i € orir SRRl LpBRR aRbp o chiLOREBARpt g shown
in 5§ 00 R4 Bh oL RO IR neRo b TR B A A Placea.
Acedglfp B BR5asfef ERRARRRTE ey B Reaf Ty Yot Bhormativies
can 9 BRETE e obe AREEY b iPR” a%iq iuisdy Y BofSBEE fina
pacRptelhliiuciiiing he Tl S8R GO he e SbLat.
ottt HE By HBfidg | Wty o lgetrode

poi e 2 A8 PRV TR Lt R S BR Bhgppporiacely st
S LT L W—
L S G T

swi%%nf éo%rtﬁ{]ﬁqgrééﬂihgglgtSWEra%eec%%)ﬁéea, Iti i %’nl;a ﬂ%@s%%ﬁ £ change

nor na
a contact hole formation layer, and the patterns of metal do not need to be

changed. Thus, there is no need to change a plurality of masks, and an
increase in the cost of a design change can be reduced. Additionally, it is
possible to flexibly cope with a change to other drive system having a
different connection form and to increase the flexibility of circuit design.

In this embodiment, a description has been given of a configuration
in which each output line D extended from the signal line drive ICs 112 is
branched to a pair of switches ASW to be connected to two signal lines.
However, the present invention is not limited to this. It is possible to adopt
a configuration in which each output line D is branched to n ASWs (n is an
integer equal to or greater than two) to be connected to n signal lines.

Moreover, in this embodiment, a description has been given of an

example in which the display unit 101 is divided into four blocks and in

11



can be easily found by visual inspection. This nmakes
it possible to find pattern abnormalities early.
Thus, process yield can be inproved. Furthernore, the
el ectrical connections between the el ectrode 10
patterns P and the swtch control signal |ines ASW
can be appropriately set by changing the positions
where the contact holes are formed. Accordingly, in

whitB& % l‘Aﬁﬁé ?ﬂi@ 16012 G L3S siRALYARD ts@ﬁ & Sﬁkggv\fls are

atte P an SWi T ch cont) si gnal |nes

arr%{o%ee qun&fc‘i’l bidek! Smyvégeflﬁéiﬁé%/ trftoln% ?ﬂ)?l 1sa 60 Tfiﬁ‘f:%d to

rmati on ayer erns of metal do no
neeag ..t 5
this] 30 et ity (R HEber J0WBok] MfoPw ki B BRFIAD upig 101 is
d1v1‘3.8&tm9§f F?%s}%?%%l‘é‘*% gH? %Ié?{/infgg %Q?\?\#t&g%e gﬂirg g@lé Without
dnu@f er drive systemhaving a different connection form
‘to increase the flexibility of circuit design. In
thls enbodi nent, a description has been given of a
configuration 20 in which each out put |ine D extended
fromthe signal line drive I1Cs 112 is branched to a
pair of switches ASWto be connected to two signa
lines. However, the present invention is not limted
tothis. It is possible to adopt a configuration in
whi ch each output line Dis branched to n ASW (n is
an integer equal to or greater than two) to be
connected to n signal lines. 25 Moreover, in this
enbodi ment, a description has been given of an
exanple in which the display unit 101 is divided into
four blocks and in 11 which a signal line drive IC 112
~and a signal line switch circuit 113 are arranged for
each bl ock. However, the present invention is not
limted to this. For exanple, the nunber of bl ocks
into which the display unit 101 is divided may be
| arger, or the display unit 101 may be a single block
wi t hout

12
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5 division. 12 CLAIMS 1. An array substrate for a
flat display device conprising: a display unit in
which a pixel is placed at each of intersections
between a plurality of signal lines and a plurality of
scan lines, the signal 5 and scan |ines being routed
inthe formof a matrix; a plurality of output lines
configured to output data signals to the signa

i nes, respectively; a thAgwq y of switches placed
bet ween t he out put Iines an e signal lines to

ARODASE . BR6N O PRIk S b DBlanglolibfes (0 1 an

0 of er t one after
h hj I .
2o by BleptA) Mt SRR 20BLAN 5084 A B S ipgproections
bet\% ﬁﬂﬁrﬁh@ r?f;sﬂgn%l\f"fﬁﬁ&{]gflgs ﬁ)ﬁlél?agg:&_ @a%%nggﬁleg, {1% signal

and; cHB‘r’l ﬁ({ ﬁﬁg%ﬁ%d B{jﬁeoflﬁ&egﬂg t{}fi%.gured to connect

el"'ectrode or eac to any one of

t he ﬁ;ﬁlgﬁafl%h ?%‘ﬁ%gﬁeagﬁgnc%klﬁl &3 tolosu ﬁfﬁ']l%rﬂta él%ﬁals tq the

el eC ern ITEHS on y overfrap a

SlgnQal ln‘{e@e{g‘éﬁ %&Qe ntrol signal lines and have

enti cal shapes. 2. The array substrate

accgr cihpmyooﬁngt@és e Bt %Jhetl?é SSAIR BRSPS signan

andt e SwWtc I hes ar sta

g AR 0, U SRR L 5 o o
grezji]t%lr %ﬁak%f&? %nerhf{ccﬂ' ﬁ(ﬂfﬁﬁ‘ JitnG Ly ﬁ{)rlz&g’cal period;
n switch control-signal lines configured to supply control electrodes of
the switches with control signals for controlling on and off states thereof; and
a plurality of electrode patterns configured to connect the control
electrode of each switch to any one of the n switch control signal lines,
wherein the electrode patterns each two-dimensionally overlap all of
the switch control signal lines and have substantially identical shapes.
2. The array substrate according to claim 1, wherein the electrode patterns
and the switch control signal lines are stacked with an insulating layer
interposed therebetween, and are electrically connected to each other by

contact holes formed in the insulating layer.
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