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DESCRI PTI ON ARRAY SUBSTRATE FOR FLAT DI SPLAY DEVI CE
Technical Field 5 The present invention relates to
array substrate for a flat display device. ,mmm,ﬂmmmum
Specifically, the present invention relates to an

el ectrode structure of a signal line drive circuit. *I5959*
Background Art 10 In word processors, personal

PR el oy ot cos wasomternqued. 1 n part oot or AINRHIAI
liquid crystal display devices are being actively *G00002*

devel opgRRIEC BUBSTRATIEFEAT F1AT DISPMY“E)W&%

t hi ckness, wei ght, and power consunption thereof. Ones
havi ng hi gh resolutions and | arge screen sizes have
becone available at 15 relatively |ow prices. Anong

Techinsid] Ficldyst al di spl ay devices, active matrix liquid
crystal display devices in which a thin film

tr amispisehl flverdtSorPk&lG8sk B5aft aTPhy Qﬁbéﬂag@fcﬁ"@ fatidisplay

the vicinity of each of the intersections between
deviéINHpdcifi@dly2 BHe pe6stht! inve ﬁti%here%f?ﬂ%% 'Ztg e&{:rﬁ d1dclrdMRCQFRcture

mai nstreamin the future because o elr

of £xeRhl ARE &BlLtir@ppear ance and weak afterglow. In a
l'iquid crystal display device using anorphous silicon

TFTs, tape carrier packages (TCPs) are used which are

constructed by nmounting signal line drive ICs and
BadkgaBuhli2gtdrive 1Cs on flexible wiring boards. By

electrically connecting these TCPs to externa

CoNaGk bR pr&debordl pedordl cbtn Te2'9 the li
signal i ne g{ei@%/e f%g éaond t he ﬁ%ﬁéﬁl@rﬁé%rei ve'l (Eifsiaarg ike,

thif! £l Tighd! flxt aespIegt R ity R Syidelyeelb@dern YhrtRfilar, liquid
array substrate, and pi xel

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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1 transistors are driven. In this liquid crystal

di spl ay devi ce using anorphous silicon TFTs, a large
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, it is difficult to
ensure a sufficient pitch between the

traﬂgﬂé@g@gp@gﬁ%ﬁns. In this connection, for exanple, a
technol ogy descri bed in Japanese Unexam ned Patent

Publ Qﬁié RufPery2 %Hl%?%i&ﬁﬁ?\é/ é\gg?g‘ aﬁ{b‘}%oué RiTf STFTs a

technol ogy, a si"gna cul t

RS o 68 S, DATH B
froxﬂ— @R TEPSNtd E‘Cf??xlr a3 QARRCHH AL a?ﬁf@qggt(ﬁ k& m{\&%rair%l?l in the

[ine drive s connected to ‘two adj acen

casd 'vﬂ?ei'eoﬂf‘e agﬁﬁ{u&{‘%tf kel smxﬂgi)&?edhﬁﬁeéocm@é%l% %3 ensure a

period using a pair SW t
suffidis &t pitch hM%W%‘é plt}ﬂa nﬂltgli’&)rfﬂ/&tl%h naIIrl 'tﬁ?sc‘ Mrddction, for
picture signals trme division

exaﬁ‘ﬁﬂé/ e- Qe%EhH&ggyw JesBripbfC Ut  J Q}%xtﬂes%f Ul?l%x?&gﬁtg& Patent

el'ect rodes of alr of switches are connec

PultRat®ea Np! QQGP{}@@QBF) seﬁée%ﬁﬁg}v%x Ofth &hig 'tgé}%olbésp signal

drive |IC, rain ectrodes er eof ar

11ner 8SRE Gt NEE Y%%Qﬂé\:‘%%@e‘a ub gggjs s@&ﬁ g#cfufn? rf(ﬁ%ecf'ogngﬁ array

l1nes, and the gate electr er eo

subéﬁ‘ﬁ?@ﬁhiﬂ‘é?éﬂalqizur tﬁ’g?qctsq%%hﬁ{eﬁr ipepy t ‘ﬁhc%oi'ﬂ{t xgclo%mectlon

S|gna I nes S|gn I'T'né connec

extdd®Rd fRbRI W@@Fé‘ﬁdlq{‘n ccﬁﬁ‘fe%éejt? R thd §cya'i:%t signal

control signals supp |e to the gate ectrod

line9 31fd ﬁft%&?ta{r%jcﬁ%r Qfith{ie o g&{}g %Tdsctaﬂegé%& Cithlﬁgne{ . %1r of

S|gna l'ines are connecte ectrod pattern

sw11$%|h%§t1‘hO@Ee RAHLEE NSr&fie iRl s gb}:}’ol B th eg{}v@a&fgﬁia‘f\” ﬁﬂ?s with

the positions of contdct hole € SW

* pict@P&igdlals 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 the 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. Accc;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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25 signal lines. Accordingly, when attention is
focused on a pair of switches, the left and right
switches have different lengths fromthe switch
control 2 signal lines to the respective gate

el ectrodes, and a difference occurs in the areas of
the el ectrode patterns. Thus, the parasitic .
capaci t ances becone unequal . Cbnsequently, there is a

s1gﬁjé1f hRELHS ?hcp‘i“ r%atte' qucstr&f %dat(ﬁffe%en%e Qeeurs in the

a Jacent plxe ta sig n sone case

aregiove eg%ﬁ?yggge]{)‘%\iﬁéﬁté S ’J;‘:}gtgbts elﬁil EMGE%]@? ncgp%g&gﬁﬁes become
unedulal €' éahsécﬁa{bgﬁgﬁ AR & égﬁf?&fe?fcg 5)%%\?'@819 etﬂ xlnﬁs rgwé]lrﬁd to

conti nuous Accor erence o hat
I f t s the emt
chafle?, QAjscbht pildte bith 86, ERE. tfélfs%ag 555, 1 3splay
unelvgﬁgggsti ég Furthernore, in the case where the

connect | ons et ween the el ectrode patterns and the

contAaties £ the e ddsbibe fyolP BRI pBfeknd having
dlf terlélﬁ%ﬁ{% Ghyle Aferr EQ]!}Q eaﬂ'raé% nw ta cthE%irué)uﬁglr9anner

ur al masks née to be an ed.

s SRS, AP\ gl R dpsn%x g 1 the

probRMIRa{ fa g %Pﬁ ’ébﬂgﬁﬁﬁ B3 LG dpﬁ%’c{g‘g‘foaﬁng' i eni Ral inspection.

connect| OSUFE nventlon

SUb§t ek Errh Oe, 28{ Fﬁ : e W38 NABVILRE @?ﬁﬁé&hcﬂ% Yetfeen the

first aspect he present inven

ele&f@{eaﬁéﬁéib Qn(gﬂé@t: leéécéﬁ d?)?xtrcﬂ oH5 R 1Ye ons }%awe%e\#j gop oflly a

pi xel™1s ace |nte Sec

conPidﬂrHJ)l'e ortiat3d9nNg er, lH e513Nth& AL DhtPhm C%Q to be
i . R Heedd

I'i nes, si gna scan nes are f
of i< thes. P t
chaggﬁdnl glﬁ‘*rle%ga%mohxutﬂp}u " %;élgfrhhi’y s MS% nbb8§%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 to n

signal lines (n is an integer equal to or greater than two) one after another



10

15

20

25

signals to the signal lines, respectively; a plurality
of switches placed 25 between the output |lines and the
signal lines to connect each output line to n signha
lines (nis an integer equal to or greater than two)
one after another 3 within one horizontal period; n
swtch control signal lines configured to supply
control electrodes of the switches with contro

w1t§ir9"@)@1|e5h5ﬂ%oﬁ9dlt f)&%d ng s@ftcANELREb %Iﬁfaqshﬁgser gﬂngured to

and a plurality of electrode patterns tonfi

supp®y 6@19&01 BRcBRIHeS Af tﬁE es%l'i:{[qga% @ithe@tfxﬁ gﬁglﬁthf?)r %Billtrolling

one of the n swtch contr si gna

on §H@%‘ff Safed ShdMoBNEId ﬁ:}ﬂh@&ﬁﬁr bEER ctiddk I}f‘atttéllﬁg nﬁg ured to

el ectrode patterns eac di mrensi onal overd

confBbcti {2 @HtEABLIEAREALLS e &M tch th & &ac‘ﬁ% switch control
R dpanteh & ik

substantially identica apes. hi's aspée

sigisdlapgss of e a%@fté?g@%é%@t L1 h%?nE’lgé:{aﬁﬂﬂuienf in that the

control electrodes.o e svvltc es an

elecPstld phiterAS@kch! ﬁﬁﬁdﬁﬁgﬁﬁﬂ?ﬁ{? %Qf%fla\fpbﬁ Ryt 8yitch control

-di nensional |y overl ap he swtch con

sigi®d1dneds éu'ld[‘ ®ave %ﬁ@s@irﬁnaﬁl’sp f‘cleqmda"l”shﬁpt bgentical shapes.

This equalizes the parasitic capac ances of all

sSW Tah@Ss aApeer, C@h@%ﬁ/ %f Eh | neqhQTtﬁkﬁ@cﬁﬁﬁ@ctmg the

di spl ay unévenness c use

conﬂ%’l %iéét&&dé‘@@?cthk A Rehéy! gnHOEI&)éJtsWé&fhf EoaQbRR %%n t]hrées are

di splay characteristics. Furt erences

shab@é‘ GiHish Slvoldigh kit AR 5\9&"? ahtstths stclf&ﬁ%zaﬁl%iéﬁ&‘lqines,

and pattern abnorrralltlesc e easily

andV! a%‘éa|sub§§£ﬁsﬁlgsp Nidehbidal O@ié&%‘%{c’: r ?}f‘hg%go(f@ﬂ 2%? LHRT ﬁ¥?£sitic

by the early detection i es.

cap8EERE sBSPAL twlfchlBe I%@o?%'?ﬁ%lgrt i’ﬁ? oﬂrc%&tifl? t{) I@gm%m]ate display

above-descri bed array subst

uned8ihESs ¥hused by thé @ﬁ@ff&aﬁ{ﬂﬁfzﬁdpéﬁsfttﬂéﬁ%]ﬁ&ﬁtﬁcggtaﬁﬁ?@o obtain

20 patterns and the swt contro nes

faveroBld Qikpthy Bhafadosivtiol | MBukXe! diMBhBASEhe longths of the

t her ebetween, and are el ectrically connecte
elec®dWRY patterns are easy to ﬁnd, and pattern abnormalities can be easily

r—,—n

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 each 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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by contact holes fornmed in the insulating layer. In
this aspect, the electrode patterns and the switch
control signal |lines are electrically connected by
the contact holes. This nakes it possible 25 to
change the connecting positions between the el ectrode
patterns and the switch control signal |ines only by
changi ng a contact hole formation |ayer. 4 Thus, the

0 i c e.r edwn Further, it i
Thi? the Bpsf oL 8 Yol IO S8 LR R S P e poseitle to
LV avihng. [ flerenk . co ' f.orm 5.

Roxfly Fofy YR AreHa%e8, B QBER HriuSP PR PR Qifferent

j owi ng the configuration of a flat display
con g@?%gﬁ% ‘one enbodinent. Fig. 2 is a circuit diagram
showi ng the configuration of a signal line swtch
circuit showmn in Fig. 1. 10 Fig. 3 is a circuit

Briésjf;lmﬁg%ﬁfgﬁ&?&pgeowgwgg iguration of a signal line

clrcul a Conparati ve exanpl ;a. Best Mbdes
: O A . . : _
erbErb i Atk AR PR O R i Bor e flat display
devﬁ%s&f&&e&lp{)%ﬂn&% erence to the drawi ngs. As shown in

e clrcul ifagramof Fig. 1, in a flat display

deViFig.ng;i% gtrtjﬂr'cg.*i? r(f?eg%aﬁ ggusnw?lg%@hla icggﬁggéig%gna signal line

(here err an_l'rne
. QR : jgnal lines S1 to Sn (hereinafter
SWI?OZ?Q?%I %%lg%ggﬁdﬁ‘%'%hal lines S" as appropriate) are

ro1 an 4 At Mieath Wbiite o RoliBRi o 31§ mat line
swi&ﬁl‘:&rﬂiit 1405 cokrﬂ%aqfa%ﬁf%gx%%g%%?t ween the scan lines G

and the signal Ti1nes pi xel

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
iﬁtersections 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
103 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
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i ncludes a pixel transistor 102, a pixel electrode
103, and an auxiliary capacitor 106. A conmon

el ectrode 104 placed to face the pixel electrodes 103
is formed on a counter substrate (not shown). A liquid
crystal layer 105 25 is held between the pixe

el ectrodes 103 and the conmon el ectrode 104. The
auxiliary capacitor 106 is connected in parallel to

prel&@ringll ghetidrgd %aﬂQ@itoxA ffgRd ‘51’%1 eétgﬂﬂl ayXithé A ¥xiliary

capaci tor voltagé is suppl |e to ft iary

capﬁé‘l@@ﬁi@)@rthil&isg}f 2h Qg éegsy @%B(dtdlfoqugx%é:?ﬁ)%%gb )I ine (not

shown). I'n an upper e I on ay uni t

101 1S4 9n@Hpeli ébﬁg[ df)%l’ffon oF rtﬁH'&isg]}iyt ﬁm]tli'Of‘r &BQE‘T&% drive

To left an e portlons e dis

c1rc§h@t1un§6§aﬂl| hfhe ljdfc'eﬂe ﬂ:' bRd t]x*}él%taé(?gtﬁgaﬂggﬁ@gﬁ tHEQisplay

di splay unit 1 'S dIVI ed I'n our

un1§ hoRakcdd NRS dPivY Gr&RHETS Qe cBhRe@ed P & St(ﬁ 296thit 101 is
e RAb) 28

unber of “signa I ne groups in eac

dlvﬁleaneih&) Hofir gFﬁngt ' ’gﬁlsy it 1igdst 8 tal?@ %}gxﬂ v\htédhnﬁﬁo a

fromthe S gn Ine drive Circult units

prea@eégmlﬂs&tﬂ&gb%xg@fﬂi LAkl Bhb %?éuvgsng:r g@g{:m@_ge Maeﬁ@gﬁ&s are

10 correspon respe

resﬂJéd%ﬁze‘Hr ‘éx?p‘h'eﬁcwf %x?‘allﬁﬁe bt O ef a?'lgrﬂaaldﬂ\)en&rcult

drive 112 an Si gna I ne sw circuits

un111813111TQﬂ11§1'1 oR&e lil 19;51' Snﬁgﬁ%a%r}f?sa%'fﬁp%hlgﬁt 8re L})laced to

signal s to output I nNes ESC ter an

corr\é%bbﬁ&ftoth@Q%&Elv%'thﬂkss The signal line Swtch

circults 113 output data signals 15 supplied fromthe

si gn&e &igRal Qﬁiev&rllvg cibtit LRIR illofnctl{i'&f ?6191“9’1 rlall MR drive

of each “signal [1ne group, one signa I ne g oup
ICsaimanaq@hp%ggﬂmt & sm&m&&wﬂytﬁb RN ggal gg.g %ﬁ% ICs
S|gna i ne rirve ar e nnunted on

3 I 3
sigbots A0 A9 bRl o el i
kind§RF dighalk. t Thk?Bighadn& QWAEH €chRsCXIFOUB ut data signals
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 signals 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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20 connection termnals fornmed al ong one edge of the
array substrate 100, and the opposite side edges

t hereof are connected to an external drive circuit

200. The scan line drive circuits 115 sequentially
output, to the scan lines GL to Gn scan signals for
bringing the pixel transistors 102 into conduction

and writing data signals into the pixel electrodes 103

supplyOsibé e $h GRRfddeN@udt, artPtheBks ¢A6t émg&)déf /fiounted.

circuits 115 are nounted on the array substrate

On triag Bxt@N el 205 | éd&%s AhEL Higtna%)pnplﬁ:t&? AP lkhd Gu&tqae in the

and a power 6 supp circult an I'nterface circul

ord@ i wheH tH%edéﬁoélgﬁQ WMo I the %gﬁﬁl R8E Tl d d&tputs

201 sorts data SIgnaSInpute rom-t outside I'n :
the HAGa Qfg‘iﬁ%‘ls ' nA&@itﬁJhélgﬁtﬂ@E@hﬁbE |2§(];] %e%e?é‘ﬁe@%latrﬁgxstl&nds of
the signal |ines out put s a signals
I rol e %
S DR ook S B e on o
r I
el SRS A R A EE 68 b and

outPAsPiHetn t NBMBre '\%fe% R85/ gh& bh¥rol tlﬁezﬁ? %}@‘ﬁlhels Qh%oé'can line

supplies the sc |ne r|ve Cl rcul |
t I
drlvzeI %ﬁ%}l% ?22 v&al;%lﬂ\%ﬁfhert% Isaxg rctlt?dgéj d%'ﬁﬁ? éu?& sf.xgﬁhes the

s1grfa¢§lix§é 8f‘1v@q@sr 912 o %brtedl(@aﬁahﬁﬁghgsgr% ?%@5‘1[%'6 Cé)glfi'tﬂaﬁgnal,

signal, and the Iike. Further
the bIb‘éklé‘i’%éalt qugg@%ﬂ;ﬂnaﬁa @MKol ling control signals

switch control signals) for controlling the on and

Of f FakHasS Bk cSMbENRS dan t1ﬂbﬁ1d%§bﬂ§jé 'EBI:Poﬁngf controlling

suppl i es th'e control signal's to the signa

contSrM Eighald (St cdddol diznhin® (ﬁgi; g%%ogiﬂgiﬁé oﬂseﬁ'gist f states of

devi ce including the above- ray

sw1t1:@1@s'1ﬁ 99D S BHL @ nY aﬁhas‘iip?)%ets%e dnt¥olS gﬁ%sﬁ{eoet}g&glegnal

counter substrate (not shown) so t
l1neeﬁﬁ'ﬁcmbﬁ8ﬁlt§ 1Agedet er mi ned

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
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di stance apart, bonding the perineters thereof

together with a sealant, and filling the liquid

crystal layer 105 into the space between the array

substrate 20 100 and the counter substrate. As shown

in the circuit diagramof Fig. 2, in the signal line

switch circuits 113, switches ASW. ASW2, ASWB, ASW,

..., ASWr-1, and ASWh (hereinafter referred to as
dr1veAm 1197 outphn ‘Iﬁ'ﬁa% ﬁ§\/\/bgas apy dOErx' gf biffter Pd fxeeql to as

Here, as one exanpl e, t he”’ SMAtC are switc

roult 1o BEaR B EHARU e THiged gnal i nes SI, 82 s,

Sn are connected to the drain

el e‘Uélﬁ?%ﬁe Qfyifdhes Sé’!c%s&ﬁ:imér@%\ﬂe b&s B?&%éé’c@%%o n&&ﬂhf Bifies S

signal Tine 7 drive | out put

(n i8Hh BXteGBREeqUARES BF JrBhaY ﬁféﬁ Bw8P mﬁe s QUL MH%?%QRm one

as appropriate) are touted. Using the Swi t Ch

horfehBal pdritte O Phis UMSSdiBtbrtOal o bgﬁa 161 R %lu(arbf'ncﬁs set

an | nteger equal to or greater t

to t@e0L rE‘%[chv‘bﬁ it P8 D B B&fﬂ@c@é‘c&% b%?ﬁ'o?q eldﬁutrr:]é %%ectrodes of

enbodi ment, "as one exa e value o
twol acﬁﬁC&SWét put |ine D is connected to both of the
séé&jrce el ectrodes of two adj acent ASWs. That is, for

eac 'Tlf%llétlﬁu'fox{ bR& ébé\‘i‘? } V) 2k %g{@@gﬁg éﬂ'aﬁg@?eg 2 &)air

The source electro the’two are conn

Theoﬂﬁu‘ég R Qs the iy d ARGV DarE gBﬁﬁ&f e ftg%rfé}r &fimon output

el ectrodes thereof are connecte eren

lineC @)." EPRAMELNGhS | B33 d1bASSdSy th@ﬁﬂﬁ Ch eV %Fﬂneft@ﬂ Md R&fferent

signal line drive ICs 112 2 to the signal Tine swtch

| | signal lines ASW are
con‘réggéigafn?gl_%%égzl %ge%\ge}%%g%n%%r}p the value of n is two.

Lo o 0l 11 il o gy e
113( ReswiteR b frol 811 8FhdsCASWL are routed. Here, as one 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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as "ASW.s" or "switch control signal |lines ASW" as
appropriate). Each of the switch control signal |ines
ASW.I and ASW.2 is connected to alternate ones of the
control electrodes (gate el ectrodes) of the swtches
ASWL, ASW2, ASWB, ASWI, ..., ASWr- 1, and ASWi. 20 The
ASW in this enbodi nent are, for exanple, n-type TFTs.
In this case, for exanple, when a switch control

potéiitgdidls ADMIBLo 8hdisgh Q}P%%%\IL %g lﬁHaDRLS'VﬁEﬂ JS%itches

swi tch control signal |ne e swtc

ASW@\MASWB . and SIS A “al{'é‘eﬂlﬁ%d \Mﬁer%?)ér%g; adgt.a signals

signal's dutputted to the output nes

I t sig AN TR 19) .
outﬁﬁ‘t@e@’%oaﬁh% wt E‘gesf)tgl’}er andgﬁ\[}h]g% e %Péﬁ%c%ﬁﬂ‘reoflgnal
i ASVZLY &t,-f high 8 potential is supplied to the

11ne§v§d§1 ?r?’ controﬁ Sl gnal line ASW.2, the switches ASW,

o e TR B P P o
I I
o O 6 Sy, S8l B, g

conftof s rfh\l'zgsw T A% hi 0%91%1@1 1sS§ R&4 't8cthe': itch control
112 48 by BePPEs vt

exanple, int i rst awite

s1g1f%ﬂr1§1‘ié’|A§Wgu alg AU 1Y s@coli‘l'd]ga?l 0 !inbg,ng%#}?%(éntrol

to the 'swtch contro SI gha

51gr§aqm2@59ﬁ Ehg)opéeﬂﬂl&’l s s%gf)‘ﬂeﬁctg t'ﬁg '?sWi@clt%cosﬁ.t%itaéiﬁnal line

ASWU at tentia

ASWORL I Ofh %ﬁtcﬂlhgﬁﬁ éo%SI g}ré*eﬁi PJ&H&%EP{% %%Haq Girled SZ S4

perforne betmeen I nes

and$on 334 {HE s AHndsi FESSHL, o §$HI Sn- 1’ qn%@lelhﬂl%é}ltﬁ scan

one horizontal scan peri’o es I't" POSS]

et BBl OOl 5 e i
intd piXe1 SHREEdRN Such a drive system is called a signal line selection
method. The adoption of a signal line selection method can reducel 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, ASWS3,
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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met hod. The adoption of a signal |ine selection nethod
can reduce the 15 nunber of routed output lines D
connected to the array substrate 100 from the

outside. In Fig. 2, the gate el ectrodes of the

swi tches ASW, ASW, ASVWB, ASW, ..., ASW-1, and

ASWh are connected to the switch control signal 1|ines
ASW.1 and ASW.2 by el ectrode patterns Pl, P2, P3, P4,

.- - TheNelactBdifh htbhPEl PRI LPg rpferr edplq aélrlr%t Pn are

"el ectrode patterns P as appfopriate) nade of

| elecgﬁ@aﬁy %ehhefhsd%t ther mitgl l%ﬁtxfo‘? rsaﬁgalq%%ﬁsAg%ﬁgﬁﬁc% WRWI2

i mensi onal overl ap SWtc ontr nes

by c@%%c@ﬂ@le@@lﬁ @?,g?ﬁ,ﬁ@%ﬂs 9{, {A%r’rilgﬁﬂﬁi @ﬁl(heﬁﬂﬁﬁf’c% rFEerg?ed to as

since the value ternate ones o

| P .
cmaTiABE 85 AYLLBERSST, THRRSIAUIE T Spd g ovic
conS SIS, IRV ked i Ay L

PSS YR LORIACCTSA Ll ot 50 SHA flentaing

lay&Aallow-eaﬁg%%cté@Hg p%téﬁePeﬂorg‘%\?tfg%egﬁfeiﬁéelL%gxgiﬁ§ only with

cont act as “appropri at

onelpeHE iy BeA Mo e RaP AL UG Onal | nes ASW

are stacked with an insu I'ng Tayer (not shown)

i nt ¢5PQRET ahhEE-BR r‘l‘@tﬁf‘éﬁ%&%@t&m alol §Sctfodd rg@?ﬁe%ﬂs P

this insulating ayer each él ectrode patt

twol BinlgoPA18F t §vecBlp Gt isBHEdLY &%%ﬂ‘"ﬂgﬁxgl%@&ﬁs 1%%“”?(13 and

predeterm ned swtch control signa

AS\g‘l@‘{ ga.rﬁ'F skl B&Gn &P PHBLARN of aél!lms%hﬁﬁtaﬂgd ?délﬁliéaqlr Rfapes.

two- dinmensionally overlap the swtch contro

+diRgly, ki t el pTELin identi
sl o e AL B, P B ey doncicn,
and the parasitic capacitances 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. 8, 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 lefﬁ 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



10

15

20

25

Accordingly, the areas of the electrode patterns P are
approximately identical, and the parasitic

capaci tances of the switches ASWare al so
approximately equal. 15 Subsequently, the el ectrode
configuration of a signal line switch circuit of a
conparative exanple wi |l be described. As shown in
Fig. 3, in the signal line switch circuit of the

tim6® PR ALY etoexcﬂ‘x@i‘%@ allfiRehenghiss it elﬁ%&k%%ialg gre also

patterns fromsw tch control” signa nes

appPoibfatedy L Bguawat erRhe thﬁgﬂgﬁf ?{er} E’l‘hgé‘%‘ digf iéi%ir%ehted and

swtches ASWin a alr ar ween

favdi@hble a[gg,lgg, gﬂ%]fa&%ﬁﬁgﬁgﬁ 3 ) oé’e iy r{ fierence al so occurs

in the areas terns. As a result,

SR 1 b o
in Fig”@oé'lggﬁréde ‘f)ﬁ?ﬂe‘fﬁg Tl%tvn]i diial sﬂa?ﬁogxéelf:&{tﬁmg&ﬁ@&%ggced.

t’he sane erence n rals as

e A A N5 AR o
canPBé %%'sil_‘ycfo‘ﬁ &tﬁgﬁ s@&fc@f ol Neps ﬁlﬁﬁgs’LQt &Joggl%l? to find

reqwredtocargea I xel's wi't ata

patfdrf @dxﬁﬁmaﬂ?ﬂ?@@%&?{?t e'i‘}i % es ﬂéfd C%]Ill e dﬂ}sﬁ)rloved

unevenness 1S e nate avora

Cha'F%&HSéx‘rﬁ&fecstH@neﬁ%tﬁ@ 1a'r{16'f1‘ijxec§_gﬁ§ hﬁét dh t{}f“% electrode

el ectrode configuration o

patgérhg Fh84d tRe sBHRH (fo‘ﬁq %ﬁﬁr Eﬁea%ccor g ng:»l'ate{p%qjoprlately set

sh apes are COﬂtInUOUS ace

by &iafricg‘i‘ﬁg Qﬁ@%o’sﬁﬂmggr@fsﬁe ct qlﬁidb e ﬁ?ﬂﬂel&?t U&dcBrdingly,

abnornalitires can be eaS| oun Y VI Sua

in thBJALE v dYe tHY &)r{x%léﬁﬁﬁé tbe@%éh khe etlé)ctF%dbdga&g}ﬁ§ Pland the

abnormal 1ties ear process yie

sw1td}pédiit?@l s1EH£J RREEA! g‘W Lteﬂ% Aol f3s AP ARELSRDT to change
between the electro

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



10 patterns P and the switch control signal |ines ASW
can be appropriately set by changing the positions
where the contact holes are formed. Accordingly, in
the case where the connections between the el ectrode
patterns P and the swtch control signal I[ines ASW
are changed, it is only necessary to change a contact
hol e formation | ayer, and the patterns of netal do not

Whi@fﬁ e ighdelide fhangedi1d a;%ﬁ g% 15hd 8w cfrBuit 113 are

change a plurality of masks, I ncrease I n the

£ARI cq?ﬁgg, a C [ |y
arri ti sﬂjfrp%lscglieg}(%ﬁf 0 exiegl 311 %Z’Eégﬁﬁt ﬁgraenc %ngéeﬁ?ghlr%ted to
ol i S i I 3 ' -OF, .
b R e B Pkt S oF B FRE BRI P i
i P ERSY. g7 T e R Ia WAL 10T AT B8 £ ifle Blodk ishout
diviklgyn the signal line drive ICs 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
“larger, or the display unit 101 may be a single block
without 5 division. 12 CLAI M
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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 signa
5 and scan lines being routed in the formof a matrix;
a plurality of output lines configured to output data

signals to the signal lines, respectively; a _
plurality of switches plaggagnpetween the output |ines
and the signal I|ines to connect each output line to n

1. A?ri aﬂ%lfymlgug%atérf + 8 B d&%ﬁgf vgﬁygarghpl Ale: 10 greater

one a ter anot zont al

per'a°€1sp‘]?a§"iﬁ 1@'] C%ﬁ&?' f) 46 & %Ebﬂ. ethtbPsections
es W th

|
supply contro ectrodes hé SWtcC

betﬁ@@ﬁ&??hﬁ‘a@ 9'0? difhal ﬂ&é I(r))fd ﬁ)lﬁ?a}l?ﬁgof)g%atrﬁﬁltegsthe signal

t her eo apuralty pa

and® Ak B4 ésegeﬁl%l%%&f thd forBF b hanfkect rode of each

svvltc to any one o e n swt ¢ontrol si gnal
I i ngs t &l e
PR LR 5008 sy o o
s1g1§a{1§1ﬂ?és WY :have substantially i dent| cal shapes.

The’ ar ay su strate accor di ng to claim1, wherein

It he ;gli16ehRRASF %Eﬁéi‘}ﬁla&%@ I‘ﬂﬁ%ﬂﬁ%x? %}% 8{3%‘1&:&% %ﬁﬂ gﬂglsbgnal

ines are stac _ er pose

i R, 5 A e T IEE i o
greh@¥%hanko) one after another within one horizontal 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-dimensiohally 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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