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1 JAN 2007 THI N-FI LM TRANSI STOR SUBSTRATE, DI SPLAY

DEVI CE, CAD PROGRAM AND TRANSFER METHOD FOR THI N- FI L1 JAN 2007
TRANSI STOR SUBSTRATE CROSS REFERENCE TO RELATED

APPLI CATIONS 5 This application is based upon and

clainms the benefit of priority from Japanese Patent
FpPI-FdaMi DRANZEI0%- $0B2PHATH | edsprnay Mavake30cAR2 G3dbcaRd AnD
P2005- 32053 filed on February 8, 2005; the entire

cont enTRANGFERhMETHG ¢ ORNCELPOF A drY S 1 €f & SV TRATE
herein. 10 BACKGROUND OF THE I NVENTION 1. Field of

the I nvention The present invention relates to a
thin-filmtransistor substrate obtained by form ng
thin-fil m teROFS SEBERENTH-TS) REDADID AHWUlAlEOgs

substrate, a display device fornmed by conbining the 15

t hi n- Fiidm dnrdrisiestion s$sbsésed eumid aaadicSphay B epdRlrit of
such as a liquid crystal material and an EL naterial,
Pahelr Bt YCADoh of apkasd gnifagehhelpp hidatfbh s pZ@SI190061 filed on
substrate and the di splay device. The present
Mepoie R0 otP 04l ad PEPAFe32a® diledansfmbrmthor, £oost hee entire
thin-film transistor substrate, which prevents
CPreRIKEge fofh vkl iarg nnespematsedby 20 taresicat heérein.
electricity. 2. Description of the Related Art FIG 1
shows a structure of a crystal display device and a
schematic circuit dilagramof a thin-filmtransistor
substrate used BBCK@ROUNIe Odi TPE atNvbanritor. I n a pi xe
region 1, pixels (display dots) 2 are arranged in a

1 et ¥55€ Oﬁnt@%thEm%ePHZ a pixel electrode 3,

*166166* I L L L L L L0t

| | |The |pyegent |inveptfioh [related to*BO0@BAR*film transistor
substrate obtained by forming thin-film transistors (TFTs) on an
insulating substrate, a display device formed by combining the
thin—filmtransistorsubstrateandacﬁsplaynmterialsuduasaliquid
crystal material and an EL material, and a CAD for designing the
thin-film transistor substrate and the display device. The present
invention also relates to a tfansfer method for the thin-film
transistor substrate, which prevents breakage of wiring lines caused

by static electricity.

2. Description of the Related Art

FIG. 1 shows a structure of a crystal display device and a
schematic circuit diagram of a thin-film transistor substrate used
for the display device. 1In a pixel regién 1, pixels (display dots)

2 are arranged in a matrix. In each bixel 2, a pixel electrode 3,
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JAN 2007 a storage capacitor 4, and a pi xel 11 JAN 2007

transistor 5 are arranged. The pixel electrode 3 and a
counter electrode 6 (in practice, a large electrode
provi ded throughout the whole pixel region 1) sandw ch

LééBEA%eCE¥§£é4téé %heéf?§§$§§%1 2 Fach Rl xel L1ansistol e

hin-filmtransisto s connected ~to’a S Jatté
t r a )a 8 8 e signal line
TSI L AR AT o
C ate elec rode |
egggq%ggnnggtgg%&?% %Irgglge&‘?l ne’ drl vollr?g teF cﬁﬁﬁloflg tﬁ%ndWlCh

1&&9&?c§&g@§h 1iNes Q.. Ffonnected to a signal line 10

driving'circurt 1 and the conmon capaC|tor lines 10

are cpnoected) 40,8 capacigar, lding driving cf reuit

13
(for exanple, see Japanese Patent g 8h > 1s connected

tg@ldagété%mdezpplge ]@.Zgg’siirbeq I%e %{aarnl gus corrponf'i ilne 9,

‘including a systemcircurt an ari Z8F9° a5 R

t t added_tq .and conbined 15
\M te%c?ﬁsgégszjtarggct rag:lfStEE 4h?£ Cﬁelnécti’g 'tCO a clogmfn chagacm.or lll’le

[ S I eyi ¢ In this Lruct ur
b q%hgeﬁ)é L?l:c‘g:lo%% neCL g are con ected? gat tiﬁ_éxe <§rlv1ng

pi xel ctrodes , orage capac
c a u 1.8 glectrode s (sc¢
Pragls LAl L, .Bgsaa% z 4 et 23 rﬁ%ﬁgnal
f in
63000 LOLoL106s A0SR TALHRH S AN OB ID . connocee

t§u$)$:ta53§E§ton;\nxer 89 J(.jn %.‘L%CL gl 1 I(I rt EQHSI St orsee Japanese

substrate where polysiiicon i '§ °hs BPTRNC

S leallmagapsau%tl%gu&heNoqa.*z%ob!_p& fyiving circuit

11, the .signal |ine driving circui and the

| 3 be formed, on the
s C s e R R R S

_péfm%trhcay'w%% :—psf tgfcﬂqlggtn’gpéjff%gtngedadded to and combined

with the structure shown in FIG. 1, completing a liquid crystal
disp'lay device. 1In this structure, the pixel electrodes 3, the

‘storage capacitors 4, the pixel transistors 5, the gate electrode

lines (scan lines) 8, the image signal lines 9, and the common

capacitor -lines 10 are formed on an insulating substrate, configuring
a thin-film transistor substrate. .

With regard to a thin-film transistor substrate where
polysilicon (Si) is used for thin-film transistors, the gate line
driving circuit 11, the signal line driving circuit 12, and the
capacitor line driving circuit 13 may be formed on the same insulating
substrate.

FIGS. 2A and 2B are schematic views of the half-manufactured
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2 11 JAN 2007 Iliquid crystal display device shown in
FIG 1 and depict four pixels fornmed in the pixel

region on the thin-filmtransistor substrate. FIG 2A11 JAN 2007

is a schematic plan view of the sanme and FIG 2B |s a

r nal ew,taken along the i
l§ﬁb_.e_c§r%&kgta9 ﬂ%%é%%s&esv%ge S VAwn\'I:Vf.t%IfA éae%iogéf:*é four pixels

LB IOT L DR S SRS S Ly d BLUSLLLY L e,
nos 0.8 avpy ey allol g e catp elortode
UL M g0 moe, il Lines S are Lo be

= TR0 et Tl ) e L
PRI RLB T T B i
e S ST O RN
oBFta L soustal 2R AL e

sEhL oy fil .t gagflstorb £Lequires an enornous nunber of

prxel s 'to display a large anount of data. In the case
e, 1024*768 pi xels) of

f
g pgré%ﬁ‘iél?&%:non%zﬁgre \%ﬁgr%x? SREBE of s 2&r és nfeEnsst on an
lhp§fs%%as¢§s@ratg 2£: 200 gpg'%%ﬁcfogﬁggbgr”gf:;% o) Lnere e

e ‘as seVet
Or NE, As t he derrand for display uality
hcg;&btlglﬁglfﬁc?‘ &5i A" evem y%’ér h§ Hédﬁé‘?%ﬁﬁff-%ﬂ%& splizgy gate
Vi the fe ssible (m ninu poi nt
ggefl‘gg‘%ed:e ad ge s ket ? LThise 436 peen awst Bé, and an
LisSe: | sk Les it is very
ldl fflac))l]e'lgt %{gaf%%&rrl ggt &t 3’% eac{]% eV %e%atﬁa\?hﬁ%t‘?ﬂﬁiepc%ﬁﬁ?s 8.

Such dlsplay device (a liquid crystal display device) as shown
in FIGS. 1 and 2, where each display pixel has a thin-film transistor,
requires an enormous number of pixels to display a large amount of
data. .In the case of a typical screen (f_or_example,--1024*768 pixels)
of a personal computer, where the' RGB colors arel. made of three pi;cels .
(i.e. one pixel forms one color) there will be as many as several
millions of pixels that need to be formed. . As the demand for display
quality has been increasing every year, the demand for display devices
having the fewest possible (minimum_) point defects due to pixel
failures has also been on the rise. However, at manufacturing sites,
it is very difficult to fabricate display devices having no point

defects at all with good yield, and it is +hus very important to
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defects at all wth good yield, and it is thus very

inmportant-to 3 1 1 JAN 2087 provide display device 44 jan 2087

structures with a fewest possible point defects and a
manuf act uri ng nethod for such display devices. One of

S @il | 33BE afaSeS-Of s PO, (J6f l o_st &
pdlscﬁarge mﬁ?ch occur's mﬁgﬁ g%rﬁ?%ﬁ § ?%$g£§ Fosstble point

ab¥asl shara Sﬂétfl%t‘%@tcgrlné e nRar E&)YCLQu%’h] dur g c?ev:.ces

peri od between formation of the gate e FPO% ines™8
and fedmaki Q&folkggtlc@E%élogn%lr!e NE%e S? aJtS elnctﬂo static

top-gate-type thin-filmtransi'stor su

aVelH=396 dh%ch'o'&@lﬁ‘stvgeg%orggﬂs eagﬁ ??%%%2 St tordsubstratﬂ

substrate | ayer pattern 2 and

1h bAgt Suiand Ll-eq aopesgl%llféﬂﬂ%%h%rrg\gtlgn ésc%el Iakcelé/lec%rode

occur 10 during fhe period. Deposition an

LINACesERS ALhSE:dPrn o ate electrode | 3
8 as well as transfogfkh%\?le%fen%ng?agl gugsfrar{ es)d’(’? r?ante type

tR HEeSQ 1RT QCEASESL Y es%sﬁaaréel CLH ? p\;oolbclaghm(; FI %(ely to be

and 3B are schematic explanatory vi ews

danqsieli eprPLacessf Q t el dnsul tor afte
Sformation of 15 the é%%gggkgcﬁé%%% élnes %n glgéfpogate

eﬁécﬁéﬂo@eq_'l%@mar% ngtﬁpgyé§l#\@i§%aé%e§%ubf'%]r ?J_kely to occur

bei ng transferred, respecfive

i b 5
ast @Iget}yg ﬁ b2 %m&g@ ér;%g‘[)]%poj] éS'I COﬂ) terdforﬁngtlon

sem conductor |ayer patte

Halie efRet odeclide Bes fQr 0 strate 20
Otogetﬁ%r with the undergoate?|5%gén ?agig fiicvefient of

sudsaatof | i ARG 3D ﬂ)f‘&é@é‘é@r a(:g o%%?é@gggﬁ%ar t%ro%qgfng

oxide or silicon ™nitride) is a

el ectgede bhngn® 4y aqleas.sgﬁegyph hhg.Loter] ayer

insulator 24. inthis state X PRa R TN s T TS Shpying a

diaigedn pdeess g %Hbsirft%tzqa§gg ﬂ:'xts%lgygﬁaﬁ%eceg Pormation of

interlayer insulator) are nmade of an insulating
tHBbetk aleceopBd aliRest aldf electro static discharge that occurs
while the substrate is being transferred, respectively. FIG. 3A
shows a state within a plasma CVD chamber 25 where the semiconductor
layer patterns (polysilicon) _20 and the gate electrode line 8 are
formed on the substrate 20 tbgether with the ﬁndercoat film and gate
insulator, and an insulator (for example, silicon oxide or silicon
nitride) is adhered onto f.he gate electrode line 8 by plasma CVD as
the interlayer insulator 24. In this state, the entire substrate
is charged. Since the substrate and its surface (the interlayer
insulator) are made of an insulating material, complete static
elimination is difficult.

FIG. 3B is a schematic explanatory view of electro static
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25 elimnation is difficult. FIG 3B is a schematic

expl anatory view of electro static 4 1 1 JAN 2007 11 JAN 2087

di scharge during transfer of the substrate. During
transfer of the substrate 21 fromthe state shown in

1sPha Seniconductor |ayer pattern 20 _
dc:o%sg’?% dgggg Jt}l%o%%a ovegg LT%?FF% % sUppor? WBerefonot the

49 59 r f te transfer_robot, electro :
st at ?%@%Fgc zf?ngé 5 E gep i T1%F $YAB6I i 3%l PYTE Sheetpmiconductor

onducto | ayer attern 20. An
l%glfggct 0 sped Eg %O%eggetn%alpﬁéé%f?rb Ppge g&“ﬁ’ﬁ&%?&% sypport portion

hi okra or. s bstr ich can suppress
4tgo+ﬁt EdAe ectE cgﬁﬂég%raby guc taeerl’é Yo &LEETRC drathafyecharge

d yf, r| ng.yi el d 10 SUMVARY OF THE
|d%‘ré§n%%%‘%ﬁ’% rlggE char%e erl SEPES of Ut hRS pP ¥Rigpnductor layer

a@éig is athin-film transistor substrate
i nc udlng a plxel regi on where gate electrode |ines
are agr substrate sandw ching 15

3;}% an | nsul antl ng
seni conduct or ?a er pPatterné aNa- P yafets REarator whitriilm

substr.ate, wherein shapes of the
tgg%s%%ﬁ%u%%%@rpaatt t e?h%h SAH T1RE- §5Fe°°1é‘lte%ﬁ‘%fc¥ecﬁ‘i‘?ﬁé’s’3y such

3Le: set h | ue of K obtained the foll ow ng
eequgtcl?osr;cs#slgsﬂﬁ%er Hai 2t ¢y mERyE % At nhEnetde
thin-film transistor substrate is nounted on a net al

table: 20 K= (L/Ce) x {Ca/ (Ca + Cb) } x S where Ca
represents a capaCégigﬁRQegw% ﬁ@ﬁ%ﬁgg?ﬁé{ﬁel
a

sem conduct or | ayer patterns a table, Cb

repres trét%h%&g@g%;: og‘% %gSﬁ&e‘g%gt g_gltvt@ngp%tllsw‘éhln film

sem conduct or er ns
t!rhﬁ‘?f‘stor substrate including a pixel region where gate electrode

lines are arranged on an insulating substrate sandwiching
semiconductor layer patterns and a gate insulatc_n_:' with the insuléting
substrate, wherein shapes of the semiconductor patterns and the gate
electrode lipes are set so that a valﬁe of K obtained by the following
eq_uation is smaller than a first set value when the thin-film
transistor substrate is. mounted on a metal table:
K = (L/Ce) x {ca / (ca + cb)} x s

where Ca represents a capacitor between each of the semiconductor
layer patterns and the metal table, Cb represents a capacitor between
each of the semiconductor layer patterns and the gate electrode lines,
Ce represents a capacitor between each of the gate electrode lines
and the metal .table, L represents a length of each of the gate

- .
electrode line, and S represents a substrate surface area that one
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Ce represents a capacitor between each of the gate 11 JAN 2007

el ectrode lines 25 and the netal table, L represents a
| ength of each of the gate electrode line, and S
represents a substrate surface area that one 5 11
odMth2Cte alethagatenel eeliode Jings g ln charge of

per unit length. A second character

preseftselBN@RLEON-4 S @+t pirfilm transistor substrate

i ncl uding pi xel T egi ons ghogrEe*%%feeseeflate%‘%"rv&&éonlHsnae§hln“llm
t8ERs AR 8db OP- AR LASHL LI NG §UbsLIat e sandw ching >

sem conduct or | ayer patt ergnn%lzg% 6%?’le°nisngﬂ1°"’é? S ewfFipctrode

1thes subsd r aligayedhesLi r1ar§haﬂ%§11%fttinge sem conduct or
e e

| ayer patterns and the gat ectrode” 11 1es r e SgBfviching
o ihohacialyetodec oblalna tomite ollonng,
“abie ok of B O ok Y g S sate
e caaduat or Tager BaEber iefied e RREar tarien the

“oraame Lac el unes g0l U SLEIU 1 DSt <
“sagaaior belanen, saehild 18 gpigealent ot i e

P2 ALl Py SRR o g s
wispRCLigi s bRl 8] £LESEL AINEL LTS oo

sdra¥naRatbeiyet 8- 2SS 268 9L LNe | table is
repr esent ed b?}ecg'a, a par a?ltglfe n?gaé{Ff%Jgecgp%ﬂﬂatchoﬁé’&éwee“
el Yoyt Querd.ar,af&a ween. each of the .
sem conduct or 1 ayer pattgr %Ear%%&e“ﬂ‘ﬁ 69t fahaPE the gate
eri®acbredeiddshesng iascipﬁa@'iQ%%nﬁgng@ﬁ : nd a e
capaci tor between each of the gate Ben o2n gate El_“Ct_mde
lines and the metal table are calculated approximately as parallel

C
[

plate capacitors of overlap areas, respectively, in other words, a
parallelplatecapacitormadebetweeneachcxfthesemiconductorlayer
patterns and a projected pattern of the semiconductor layer pattern
to a surface of the metal table is represented by Ca’, a parallel
plate capacitor made only by an overlap area between each of the
semiconductor layer patterns and each of the gate electrode lines
is represented by Cb’, and a capacitor between each of the gate

electrode lines and the metal table, obtained by composition

_ calculation using Ca’ and Cb’, is represented by Ce’, a length of

each of the gate electrode lines is Iepresented by L, and & substrate

= — i .
surzace area that one of the gate electrode lines is in charge of
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el ectrode lines and the netal table, obtained by

conposition calculation using Ca' and Cb', is 11 JAN 2007

represented by Ce', a length of 25 each of the gate
el ectrode lines is represented by L, and a substrate
pggrfafgjggp hthat one of the gate electrode lines is
n char rge é 7 1 JAN 2007 per unit length is S A

third c{lrgra}ict ristic, % the_ present invention is a

di spl Ay vF BT LTRSS | et PR RSt M ediepstior display
%gbstrate havi ing, a fi.r characteristic of the

Sr esert PAveh ? i ta{]ﬁ % U SRV L AEPESPRP T 8Rich haBing agfirst

CIhi g(':{j r(:lrézts:.Ltcafggéerla and an EL material. A fourth

chaf act e][| St :jc Phe® %?%%é‘ﬁhen:h%maf%ﬁdﬁiﬁpéa@f(@terlal such
rogramfor de [ pes of sem conductor |aver

a%a?t{ 1§ afdYgat g a& é&??oﬂ%dlarrhé:%‘ m{heFEiln a conput er

is ca sggluétgl cuI gte a capacitor Ca between each of

the sen ednduct S‘rraF Vers o4t t%r idcaRgeseHetia ephbpe, isi(r CAD

o Qm% t%r en each of the sem conductor |ayer
a?f ern°a 8518330?9 Of R Y FEBLEPRUGIGde AvieAds t tgrns and gate
|

an
ega ac c;oil(:ee ben ween each of the gate electrode |ines
et a

TR M eorl‘*é“ 5 %or‘&’”ctaesrel%%‘l‘%edat? RfHEFigtma capacitor

ransi st or. _su Lr unted on the netal table;
et Heeh A Al B Ear Cevar o S OB LianB R Metal table,
bgaseadc.ocrért e.c Q]amtor Ca, the 15 capacitor Cbh, the
capacitor ¢e,°%a s fB1§2%sCh HemgeRiEoRfuctashlafer Rattern and
-gale electrode |ines ﬂsubstrate surface area S that

orie Gt “EREAGSt B CCEr Yt rddES! | hESPREITIF ERAIRFECER qreh of the
u itnlle%ng th, .and an equation K = (L/Ce) x {Ca/(Ca +
g&b?}' ) ‘F%élesﬁﬁ&tie el’geE%JtJ§€81?oléoal‘rﬁa?%wflhée\ﬁatw £ilm
of Kto a first set value, . 20 and the conputer is

CRREET oty SISy 6 FRPHTAG Uhhe Mo viahle  ofhe Kormuter 5o
cgggéé & t_J‘lﬁr&uEQEefl rVsatluseetof\/?I gased on the capacitor Ca, the

capacitor Cb, the capacitor Ce, as well as a length L of each of the
gate electrode lines, a substrate surface area S that one of the gate
electrode lines is in charge of per unit length, and an eguation

K = (L/Ce) x {ca/(ca + cb)} x s,
the computer is c-aused to compare the value of K to a first set value,
and the computer is caused to display a warning where the value of
K is smaller than the firs.t. set value.

A fifth characteristic of the present invention is a transfer
method for a thin-film transistor substrate in which a pixel region
and a driving circuit region are arrayed on an insulating substrate,
the pixel region being configured by pixels including thin-film

transistors, respectively, and the driving circuit region mounting
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A fifth characteristic of the present invention is a

transfer nethod for a thin-filmtransi stor substrate 11 JAN 2007

in which a pixel region and a driving circuit region
are arrayed on an insulating substrate, 25 the_pl?el
dtggirgp CQ?EQQ‘C %fl 89{\% %X:hpl )a(g{.%eflg{ﬂ $dl n Jc’%:t:,qOL}‘g;,tévher?:ein a

transistors, respective ARTIA
r|V| m
s%?%‘%n%é’n?ﬁmﬁgﬁ frion praNAaEY & oPs EEapet ﬁ‘e%“%l}ﬁft"?%?fés the
n transf ans trans ers
P B B OB e RS s b 1 17 L am dstozs at

t
T T I .

bottom's the t

I_X re n. BRI EF DESCRI PTI ON OF THE
sé%ghf%€§252$ &nggg gLE £L i"€%PPeuit di agr am showi ng

a structure of a crystal I|qU|d di spl ay device and a
thin-filmtransistor substrate 10 used for the

di spl ay devicggpEl schenatlc vi ews of
pl ay 8r %u&g\pﬂg 25 A%

hal f - nanufacturea Iqui ‘ I %%V{ﬁe Zggmn
S48 s¢ enntlc an _viewther .
and PS¢ sftudad e lggt‘:ﬂ‘ GREFLHT GuetaRERRTe oF

and FI'G et F ¢ ¢ oS r
f . the F o Fl s an
azé{%gg%%?gﬁlf@?éﬁé% ge deposit %ﬁ%b%fg&%tmm&ﬁr substrate
fter formation of gate el ectrode

I QL af
S Rl ol andiory i
rge ur|n rans
LR LR L S S T wa.omaflg; BRI R T quid
f t r su te of a first
CI%U%{E& Frie%%l %9@ reggﬁt | nvéntl oA ¢ FAGIS§ Eshemjtigwplan
vfé(vplt@l'epégg a%r& ?P@r %)g n?ta scglerlf{gtlcce cl_%fssasncl.lonal view taken

along the line a-f of the FIG. 2A;

a schematic explanatory vi ew of

FIGS. 3A is an explanatory view of a deposition process for -
an interlayer insulator afﬁer formation of gate electrode lines and
FIG. 3B is a schematic explanatory view of electro static discharge
during transfer of the substrate;

FIG. 4 1s a schematic view for explaining a thin-film
transistor substrate of a first embodiment of the present invention;

FIG. 5 is a view explaining an approximate value Ce’ of a
capacitor between gate electrode lines and a metal table;

FIGS. 6A and 6B are graphs both showing values of k’ on their
horizontal axes and defect rates attributed to electro static
discharge on the on their vertical axes, FIG. 6A shows a defect rate

when n = 1 and FIG. 6B shows same when n = 2;
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capaci tor between gate el ectrode lines and a netal
table; FIGS. 6A and 6B are graphs both show ng val ues

of k' on their horizontal axes and defect rates 11 JAN 2007

attributed to electro static 25 discharge on the on

their wgrthcal 2%€Sc« shows a defect rate when
r. =1 and FIG 6B ghg%%ls%ﬁé)cghﬁa%a@ shoglng B JARpcture of

2000 FkGem 7o4 tignal, bl ock_di agram showi ng a
str uctSE/r e of a%c%l%fcgggt%%ho%mé %Q'e%f)nﬁ"eer?&&dleﬁ’én’tm’@ﬂ“tloni

the pregeng sisnyentien. ..k .8. is.a flowhart show ng
a flow of warni ng%pgggggs?hi%{l?%ea §Js,%"&8hdw%rrf’d66i1h‘%°rﬁeséfm the

e essbdiddiventi on. S .G 9Ais a view showing an
i mage of a thin-film €%rp:lrn'sslesritormv'ftffffifsftr’r'at e. charged
a plan view of the

Wi t hi FFI@CMD 1%h§r¢)le<%i %ﬂggir?g hsneé’“g‘??),&fl a '!au\ﬂ—éwlm transistor

substrate shown in

shownge achacged: stiat a,substrate within a CVD
chanber and TOB ilsé{aﬁv?eév}/%sﬁg\?\nm%g‘ &EhdF gde R idevbgw of the

dhrtsubst Hahe i%OFWEi l& the substrate is transferred;:
FIG 11 is a view showng a Positional relationship

bet weettgssyhlgt;r. 5 ~bpads _and pixel regions in =
transferri ng gsﬁgng‘%lggg& 0 ?ﬁggng%EEﬁt%Pﬁé YHSHERFE i thin

4C@m§h§hﬂﬁr§Hp§5ﬁqgg§v9&fsré%ﬂ%fgéhgggaggg%géﬁf%gsgubsfrate

vi ew showi ng a positiona at ons

wihst £RL e H4RRQEL P2 Lxg! regions while
transferring a trans gggggggagbn whi ch ei ght

t hi n- friztkm {1 gnRsi . rates are, mount ed. DETAI LED
DESCRIFE’%;'I' C%\} %% 'brﬁté%ﬁh%ﬁg%% %ﬁ@éb?ki@kﬁsrféatmnshlp between
SerhedL pERls 0+ tplggspgﬁgg%%'i rl,venti on are descri bed

. l 9 i
bel ow with reférence t e “draw hdd, "bHtSiHE 1P esErenster
HJav-8 M @4k drsn od th&H‘—E?ﬂn transistor substrates are mounted: and
FIG. 12 is a view showing a positional relationship between
substrate support pads and pixel regions while transferring a

transfer board on which eight thin-film transistor substrates are

mounted.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiments of the present invention are described below with
reference to the drawings, but the present invention is not limited
to these embodiments. 1In descriptions of the drawings below, the
same or similar numerals aré used to designate the same or similar

parts.

(FIRST EMBODIMENT)
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to these enbodi nents. In descriptions of the draw ngs

below, the sanme or simlar nunerals are used to 11 JAN 2007

designate the sane or simlar parts. 25 (FIRST
EMBODI MENT) 9 1 1 JAN 2007 FIG 4 is a schematic view

for exptalni t mtransi stor substrate of the
first errbogi E%n?a oFéﬁ?trgAélrceSEh Yi nVenfibh®* n"'Sigm‘TlaFWn £ilm

E’:Qnﬂ orl LSeics & SEherpti | an vi a
- hal f %anufﬁla]tocs‘t:tgrgd t%h1|'ann fb’Fm trrngn‘gl 854 fgﬁ{&sPFﬁf%nt FRgention.

sbasi £1% styugtiure of t in part the thin-film .
transi gtor suggtra%e' |E§ g:armst tﬁ§%§5ﬁ‘él‘asptlﬁ83e‘“ew of a

a 2 d- However, in the first
h§b9%duff EL@ed ’%h@g gﬁn transm%‘%%duéPla?tqag}eer The basic

enbodi nent, an area of “each Séii

sPatdar 3P dns ,§g}_ar[ thtc!la@hnz{)h each conventi onal

sem conduct or | ayef pattern l#f‘Gransiét%’A)SUbéﬁrate is

& Aheagh e e pa i s lLarger than
at hat  of eac%eécsgﬁtbégtglgﬂﬁ%% ga teFtlg ecf ‘ §8& FPne pattern

8 (I i&lGer2A)n; pgnd; Ap gmg(écllanp area between each

gate el ectrode |ine pattern S’ each semi conduct or

| aysl spakter sed., 15 The rest . of the
structure |s%l§§glg‘§r| J&%ﬁe SargYRE YR f 3{ He smaller than

BONEN rf N riptiqns thereof are
SFgnSion SRR MBI O AL M o

2hyansistors are of the top- gate type usi ng
pol ysi li con seni conductor |ayer patterns 30 fabricat ed

by dreltegrystalhi zatl shng.excinmer Laser. The gate
el ectrode 20 Tines (s%br# |lﬁgs)p 1-°Afe ﬁa 15£985tT Ihan that

omlaEQ%%QMalabggg el@gq}:odg‘iqne pattern 8 (in FIG. 22); and
an overlap area between each gate electrode line pattern 31 and
each semiconductor layer pattern 30 is.increased.

The rest of.the structure is basically the same as that of the
conventional example, and descriptions thereof are thus omitted. 1In
the first embodiment, the thin—film transistors are of the top-gate
type using polysilicon semiconductor layer patterns 30 fabricated
by melt crystallization using excimer laser. The gate electrode
lines (scan lines) 31 are made of a molybdenum (Mo) alloy, and image
signal lines 9 are made of a multilayered film of an aluminum (A1)
film and a refractory metal film. A gate insulator is a silicon oxide
film (with a film thickness of 150 nm) made by plasma CVD, an
interlayer insulator is made of a multilayered film of a silicon
nitride film and a silicon oxide film (with film thicknesses of 350

nm and 450 nm, respectively) also made by plasma CVD. The gate line
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signal lines 9 are made of a nultilayered filmof an

alum num (Al) filmand a refractory netal film A 11 JAN 2007

gate insulator is a silicon oxide film(with a film
thi ckness of 150 nm) nade by pI asma CVD, an

I £ syhat Qf _i tilayered fi
damslr}Ié 2%? inqtr gé f|g %ﬁdglne Mcvdﬁ’co)érla‘éuf?ljrﬁ Sa the

b th £ 1A gkr&qsgggt g 35(}):e nm_and. 450

respectively) al so ma asnasﬁvﬁorpf‘ﬁ% @’ét &"| itheulating
JA jng cireult line
érl w%tg c%%\é\(&nglg §n89t°‘ Sungé:r"i%%?tg t71§r| v?ﬂ@ BPr &uiHe0 mm,

%o essal $0-f )rred on an insulating substrate
rning's gI ass substrate #1737: 730 mm x 920 mn

th| ck 219 A aI l.el, te capacitor
g?i slgmzc%gr? uc%?ﬁe z{)ayoerr e r%% a\Aﬁe?‘éc%ri‘"éJc?ttPS layer
S harge .i s gujt_ed ccur,. and a  projected
pgré?%%r nq}ofs"‘% égesCtroccs)ﬁdbc oér Spg‘tatrgrn”t %“tahe dstit fagcErofand a
at 44 x 10-5 pF. A parall el
o301 g S o (Rlne 5y o0 2 choen i hg e rrace of <

mQ@H@%Fllghfs %gm Londugt oy (%-Isgt%/ r pat tr)%r 6110 and t he

gate el ectrode Iine' is PIfEe gepacitor Cb
YA S B
0 Phg e o Ui e pastiofe Line 1y
cggééglt?o:‘} geet %l§ bE g‘.} enrmgee % .ﬁ'} ng{; e?llg{ue %ﬁéttg)% metal table

.capagci t,or gdescrihed sin

ll% %at £t ée S gbbt % anqby ap) ﬁFgX}'n%{T é:héa‘F’%Eﬁ aﬁl'eﬁﬁr"de line

wher.e ! ecaaltor hat constitute Ce' are

lsesea“:r dglé% {he pgrcglal 8}1}%5%1:%7'% S¥APACT t6FE. S pgrich each gate
. a I |n i xel re i on

egégg?éa%s lté'1L g 'Isgnﬁ%c%ﬁé&gtor IFayer ﬁgt%)eeranss Hoifngd? ™

I't The parallel plate capacitor Ce’ is described using FIG. 5.

As shown in FIG. 5, Ce’ is obtained by approximate calculation where

- all the capacitors that constitute Ce’ are regarded as the parallel

plate capacitors. For example, a gate electrode line in a pixel
region overlaps the semiconductor layer patterns at n points. It
may also be the case that a semiconductor layér pattern overlaps a
gate electrode line at two points. Hence, the eqﬁation of n = (the
number of semiconductor layer patterns overlapping a gate electrode
layer) is not always established. Of the gate electrode line, areas
which do ™“not” overlap the semiconductor layer patterns are
represented by regions 1, and areas which “do” overlap the

semiconductor layer patterns are represented by regions 2.
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pattern overlaps a gate electrode line at two points.
Hence, the equation of n = (the nunber of
sem conductor |ayer patterns overlapping a gate

el ect RIS thaYeLy; rot . al ;establ.i shed
gat e electﬁgﬁeg%%ﬁg% ar%ég 5% % g QJHBFLPSV%VVEpOFh%FeaS

semicanduct o alr%yeg P LAS 25 re ent ed by
areglons 1, and area% ﬂ%%%hg'%%' 8r?ap egron 1(2), ..

ggn;egggggtgr ayer 191 are represented by
aregions"2 1imJ EX%QZO%%ﬂ;V%ere the regions 1 are

const tl‘ié’&@glpﬂs E‘Jl%réé%tﬁfcié(b%n bor 90}15h§§eezf?%$a§and these

are represénted by a regio

a@QQs %rgexgio%s%ggld bEzeS 9885(5 ; tah?:er ecgrf %gzg 5ar§c} P region

constituted by n portlons 0 areas

23hF, f%%&%%eﬂ\ff@ﬁyby a region 2 (1) , a region 2 (2) ,
... and a region 2(n), respectively; parallel plate

Capacfziloilslemteoéagah:qto§§Qna?t Y Legrl f%gggljo\fe ﬁe%%rh?l 1 and

their .own projected patterns suar

tfq@pzl“ Coutl %rolj g@f@é%tt%gr %/l Qé'('&)e Sug%éz%e?weﬁeFﬁg table

, respectively; and 10 capaC|to

r@§§@§§rttla\ﬁeb{,e@1 ens 2,200 th%‘ P“’ et gd patrerns

to the surface of 'the netal oug TPERe™

sen109§%gpgg Igg@&eggg;ergg gggt {Q%%fnted by §2 (B on

espec

pw%eof aeezrn;%&a& %ue%_g abl | shed, emge*lglc%ggc &fou%%

e region can ta In he

s(@?%’@c%ﬂdﬁ%topzla(y:@r paé?eqngjgre rggpeg 1r2te/d }g% (.Lil') c2 ((Zt%k,) .. and

C2(n), respectively,

o))

re

t

Ce’ = ZCl(m) + XC2(n)
can be established.

The capacitor C2(l).of the region 2(1) can be obtained by the
equation:

C2(1) = C2a(l) * C2b(l)/(C2a(l) + C2b(1))
where C2b(l) represents a capacitor of an overlap portion between
the gate electrode line and a semiconductor layer pattern and C2a (1)
represents a capacitor made between the semiconductor layer pattern
and its own projected pattern to the surface of the metal table.

Similarly, the capacitor C2(n) of the region 2(n) can be
obtained by the equation:

C2(n) = C2a(n) * C2b(n)/(C2a(n) + C2b(n))

where C2b(n) represents a capacitor of an overlap portion between

12



10

15

20

where C2b(1) represents a capacitbr of an overl ap 11 JAN 2007

portion between 20 the gate electrode |ine and a
sem conductor |ayer pattern and C2a (1) represents a
capaci tor made between the seni conductor |ayer pattern

BB BB PR 2R BHAAL LR Lo, t@ﬂ%g%}%?; °rpL§%d c2a (n)

metal table. capaci

rggl-gﬁls%%t%(g]% ?gglgﬁ %Q% Q%dcﬁgy he equatJ( to) elrepattern

t.or .of I
A e Vi e %‘95%’%%% a8 F FHngebe.
2 Capitl Lo hote Dot neb TRE sea”éj%b@*act&&ma%%%e@ﬁfues ot

a capacl tor made between

CQat Egr Nced Lrg WSiL %\éntl’%’]%] elg:tL cpgt ronél'tl%b%) fﬂé&{ggggueatlon

of " the netal tab e value o

substjtuting, thes al ues of 5 Ca' Ch' , Ce' as well
as those o?‘/é ﬁd SYI% dﬁ& e FoF?oMnﬁb equation. k' =

| t
LR XL SO Bl ® 2 A58 SR K o e
a3 2. A‘?‘ttht h%aﬁ%”@u&é n%e ? I: Céue dcueaagﬁe%?e,'gsttra?:lgtc?'ltslc%arge

dlscharge are dranat'i y deCrease

h i nterl ayer insul ator,
Rt S G éeg? el adteop, BRPettfotor the

153G erd e. In the graphs of both FIGS. 6A and
l§{€ﬁﬁ grh%§$2%%%h| axes show val ues of k' and the

| at er?ﬂﬂGsax%i §1b<9v%§jeafh%%t dé?&. S raatte%agg\ise%é/r gggctﬁoastatlc

FIG 6A shows a defect rate

dlsﬁ:bggg%hovﬁ q ge&?&ghg %Eeb erf:e.f 6 d orizontal
T e 4%@ squ% BH%

rates are wel appr oxi mat

a)zl_@ses}{@w L\lf%§u8£ Ol% katan'ﬁh& d?g.@c‘,} 1 g%&?&glfow {ef:elil t_atl?.s at each

obt ai ned by regression ca
value of k’. FIG. 6A shows a defect rate where n = 1, whereas FIG.

6B shows a defect rate where n = 2. Both defect rates are well
approximated in the squared graphs. The values of k’ at the defect
rate of 1% are obtained by regression calculation. As a result, k-
becomes 0.40 (mma/pF) where n = 1, and k'’ becomes 125 (mm4/fP) where
n=2.

Inproduction processes, yield is stabilized wheﬁ a def-ect rate
due to a single cause is 1% or lower. Therefore, it is considered
reasonable to use the above values of k' as standard values (set
values). Of course, the smaller the value of k* » themore effectively

the defect rate is lowered.

(SECOND EMBODIMENT)
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‘gate

becomes 0.40 (m®B/r)F) where n = 1, and k' becones 125

(rm/fP) where n = 2. 20 In production processes, 11 JAN 2007

yield is stabilized when a defect rate due to a

single cause is 1%or |lower. Therefore, it is .

consi reasonabl £,LoUu t he a%i)ve val ues o '

as st g‘ncf‘ar vamuaecsco(sltn Valiﬁgss)econ emPghRgnt Pﬁethe present

smal{er t.he valu eg gwe nore effectively

Here ts AFET Wer“th 58 £ CERPERD ERBED) vEmg 15 F76. 7 is
JAN 20, te ding to the secon
@ ﬁf)n%lll ntl 0 O(i%w X%?re gg%{}lgn A T LIRS PE B WPPhsystem

reference to | 7 n a functi onal .
Bl 6ek diagr ama s%S MG tgeéﬁ Eu’cst Gr ei%‘fcr’tai’fé AR & eftov of
of _the second_enbodi nent. G 8 is a flowhart _
“show ng° aD“foIc(e) § of® d%e sﬁ%?%‘illned“bﬁldéﬁ“égg in the second
enbodi, e t t he CAD system of the
secon}éfseS w&’l rent i nc&lﬁrfl‘aes%]ﬁj SPPLY" fdafh8® 79ccopd embodiment

d
1%8_'[‘ r%?g |’en npu;l rréaﬁéjl)’%rf% Eﬁ&cé?%%né‘?‘%ggzémb 73, a

(
t 77 l.udes nmeans for__i nputting
rﬁe?? E’?‘%ﬁé“?“ae”%rﬁ ey saeﬁusgneanﬁe?ybomstaﬁag%means 79,
ti e su I s used f
P R B oD Sy B B a2 i e o

d [ drlve D), and, stores .a cal cul ation
ng?%gr am%ughconﬁar |ygbon érogr?‘%r% PR % V% §lgmas & mouse.

Ar aui nge rf%gr %Bﬁgﬁngsgg?qd%n operating system (QS) ,

a set al'ue) and the |ike.
Speci Eltc exa |l es gf the CAD datla ar %al engt hs of

crage m ans 7 Ior exam rd disk d.r:J.vet r}HHD) and
stores-a calculation program, a comparison program, a warning program,
a drawing program, CAD data, an operating system (0OS), a set value
{threshold ‘.v'alug) and the like.

Specific examples of the CAD data are lengths of the gate
electrode lines, a surface.area of the substrate, a material and shape
of the gate electrodes as well as a length of.each part of the same,
material and shape of the semiconductor layer patterns as well as
a length of each part of the same, a distance between the gate
electrode lines and tﬁe bottom surface of the substrate, a distance
between the gate electrode lines and the semiconductor léyer patterns
{2 thickness of the gate insulator), a _distance between the
semiconductor layer patterns and the surface of the substrate (a
thickness of the undercoat film), dielectric constants of the gate

insulator and undercoat film, and a thickness and dielectric constant

14



10

15

20

electrode lines, a surface area of the substrate, a

mat eri al and shape of the crate el ectrodes as well as11 Jan 257

a length of each part of the same, material and shape
of the sem conductor |ayer patterns as well as 20 a

oFentgt Rugt+£ach p@}“usqg the f%%%ﬁe ford :)%ngﬁrt$gf:\éﬁb gonductor

the gate el ectrode Ilnes a

1bher spbsterate, g Liestanesqe betygen ate eI ectrode
lines and the %em conductor 1 a%ll%r CEHT%’?n Pm S are

dEQWI@kd}EStﬁeO&l§ﬂ%ygﬁE§né rﬁégéﬂ ?3)311 tife CB %n%e bet ween

the sem conductor |ayer patterns and t e“§ifface of

the substrat® 12127 tp'ib%ggﬁs%rgf céﬂ%l%%der Coa:]dlfl g@pac.lto;.

di el ectric constants of "'the gate 1 nsul ator®

HBEENCORLE shik Bhnand 2 Lectric
® Const ant 12&?&1 JIAN Z%A(}%ectkggﬁ%e su% Fate.” By RgF unit

the, dr g NG REOGE &ML tDEeS tor. hayey_ patte
algat e el ectrode Iines, co(ramglfwH cgg’g%‘?‘%“o{“ltf’%e% }perrepawern and

ggtawn cenride lQh§R:|e@-yuHF@%§e%aS$\gi #p?nst hg%%(fjt or Eetween the

The cal cul ati on program pre-ca

§8PaCRE 0D WQ%EV\@%‘ dhe conduct or pattern
7and the nmetal table pek{é S%l%{g]l ggrbga Earun%{ EApacitpied upon

bet oth nge Ok, tern and
t meren.khens &&&1%‘%'4% E hgygtsoao ecg'x ?agapg%flfe_l.oartor, the

el ectrode |ine per unit area, uni

uhedMerR then Oat enel s61d0de J | Qg and .the metal table
per unit area, based upon thic Messes. aﬁd dielectric

const iS¢k et Ngrgat 0 undercoa
filmand the Substr a?edr{gfgfsﬁggtg?%ée on tr}lﬁeqrataﬁleerc rode lines

Ad L@t 1003 1 35 & Ogéhﬁ e eI ectrode |i
*and (a pl urla?| ty of %gg%ﬂggﬁgul%?%r “ay Sr‘nsaQI eérlﬁgpmg them.

A 0NEFd AR g)gakzbegébaéb%qf &l e'lsp'c%?uf%ﬁg olr ae)%gzlh o% these

cal cul ated for each of these 'sem con

sfaldeianstéhata@reph oessed tbﬁ%egrgpp&u%udaﬁgge&ﬁrpon an area

extracted fromthe shape of each sem conductor Tayer
epid@en. £-0M She shape of each semiconductor layer pattern. This
parallel plate capacitor Ca’ is made between the semiconductor layer
pattern and its own projected pattern to the surface of the metal
table.

Further, a parallel plate capacitor Cb’ is calculated for each
of the semiconductor layver patterns that are focused, based upon an
overlap area extracted from the shape of an overlap portion between
the semiconductor layer pattern and the ga;ce electrode liné. The
parallel plate capacitor Cb’ is made of cnly an overlap area between
the semiconductor layer pattern and the gate electrode line. There

will be n sets of Ca’ and Cb’'.

As for each of the electrode layer patterns tha* are focused,’
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paral l el plate capacitor Ca' is made between the

sem conductor |ayer pattern and its own projected
pattern to the surface of the nmetal table. Further, a
paral l el plate capacitor Cb' is calculated for each

th onductor |ayer patterns that are
%%c%;re C%B 3%E oﬁecécﬁOdSv FPEpPAF BT XA edeRE P riifibers of

a of an rtion between the
S%@nﬁc’@gng £y tﬁé?f ?’ﬁ‘ta?ﬁne fhE° fcEsef eclibigen the gate
aral I eI capacitor Cb' is nmade of
eiéﬁnc)e}:ogn %/%ED’I 85 °ar et earl[l cgtg%e‘ﬁjp b PRET Sai tdendeRtndpgyer layer
Q@ttt,%rsnaag th% % %38 ebectrode line. There 25 will be
P of - carang” AECESPREAL IR FRaS effchr BT lap the
sem%/cond g Lerns th % are focused, 151 1 JAN 2007 the
ed°gaf€°ePé YoMt ﬁ&PﬁﬁF?%ﬁﬁ BYErPAPSS - The areas

ohynbers lo sgm conduyct Ojé éeﬁy Batter ns that are al so
focused W hi A" T Hé "gafe® 8889 1Ynte, the cadrapfeh areas
quchnotregvggé he sem con uctor layer patterns are

F epresent &g by’ S §P5Rs 4L S €38efAFeh Overfapbeiess the
sem_conductor. | a patterns are re resent ed by

T$EGSns FhCThES ekt *63%’ £hé Sr 6§ 6R52 1 %r e CaRRFiHOEEd C2n (2
and, .based upon_tr he e traé %areas of the regions 1,

a paralfel°plFarect |t’8? TP THGE bRt SVEEAP Heive Tegions 2n

ionslad he rretal ble is cal cul at ed.

e Tors (oK at COmBoSh T SR GrorEaisaer t by, PhseRrns, are
betueen t@ggr s.the‘_:gL ve re% {1]2 2n 10 and the netal

tabl e thr oty Emi &oR 71 PAfdr paR3EreE, madie between

ntlaII rall el plate capacitor
SO %toﬁ&ugf GT\9) ESRTOTpAT EAN 1 mehel table
i s represented by C2a

&%btJ}e n}et t abl e
; °§ PArAFI'Bl - fPSt 2 PEAPALTT Gl aTERAPGEiEpR made of the
oxpérq:qr hagr@a[ %@tgggm%% EQI% csoerguc%ndufggerr pa¥ternp§¥1t E}-[an region

e regio

2n and the gate electrode line that is focused is represented by C2b (n) .
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In this case, C2a(n) and C2b(n) are neither more nor less than Ca’
and Cb’ for the nth semiconductor layer pattern calculated earlier,
and the values thereof are thus used. C2{(n)  = (C2a{n) x
C2b{n))/(C2a(n) + C2b(n)) is established.
| Based on above, the capacitor Ce’ between the gate electrode
line and the metal table is calculated using the eguation Ce’ =.2
Clm) + ZcC2 (n) . Where C2(n) represents a common thus an invariable
value, in other words, where C2 (1) = C2 (2) =..=C2(n) is established,
the above equation can be simplified to Ce’ = Cl + n x C2n.
Next, the surface is divided, for example, into meshes of

micro-regions. A surface area which “the gate electrode line is in
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15 2n and the gate electrode line that is focused is

represented by C2b (n) In this case, C2a(n) and 11 JAN 2007

C2b(n) are neither nore nor less than Ca* and Cb' for
the nth sem conductor |ayer pattern cal cul ated

. s d
cﬁg{%z%r 19%&% ?¥?§ %/S(ﬁ%gl%{r(e%o; i%gﬁ%nhluﬁifuﬁsgqném(s:z&hgre the

b th t Ce'
g%%%%ﬁﬁnhe gagéggﬁec %%H: orﬁ%g:d%ﬁﬁgﬁgche?%Tst%ﬁﬁ%%nl“g a
t Ce! + ZC2
P T o B & SR T8 o e e catone Tife b in
' Labl h wh C. (1) =
P bERE it Yool LSS o RSt s ernuat e
QH¥QS13Egp55£i%§ to_Ce' Cl + n x C2n. 25 Next, the
sur

gugielon
ace i s divi 5 for exanple into nmeshes of

n1cro regi su faq rea wWhi C the gate
el ect f ode @Pﬁe fg |L Z € 1 AN 230 Scharge of" is

cal c u h n1cro regi ons. where the
focug’}e% glgffgxéfgﬁgr gge | ne%lhs gg‘f%éiﬁtlstlﬁ’ugharge of”

obtal.n r urface ar qﬂ§ that the focused
aggtzél ei’g%]f r%c‘)edégI %%leeq% ga?n cl%ar e ot° “ﬁgrt%rﬂ £ -1¥hgt f.may be

eI@‘ﬁc,ec%fdt%r ’ret:t]?rgr"f‘éeug,lgrz c(alf:&ea§9claz§:?u Oel;j't gﬁggig%b;cbftware

oW n equatl on

slaeS . Ihe. lfsthtth lectrode is

FetsharBleoft TR RE % rPUBke diY ARede s e of pixed
9 b t ted

ré&fcﬁ{ .ncleor!:g lln;%e fft§ veg e nﬁerr%gqfﬁ%aE%éeéeréthln

recurrence p ot cal culatton wt

PR M B B B e S s o
f I ; adrangl e
BLEPTIUDES 8T AR Eld MBS LN 2 QUL e

aving sides pafa é
th

o¥weddn @7% apy%hﬂt%@ b?nlﬁt{ea
line is in charge

The comparison program compares the calculated value of- k' to

t one gate el ectrode

the set value (threshold value) and determines whether the value of
k'’ is or is not smaller than the set value.

Where the value of k'’ is not smaller than the set value, the
warning program passes to the drawing program data indicating the
presence of a point where the value of k’ is not smaller than the
set value, as well as X and Y coordinates which specify such point.

Upon receipt of the data indicating the presence of the point
where the value of k’ is not smaller than the set value, the drawing
program gives a warning by causing the display means to display a
massage notifying the presence of the point which is highly likely

to have electro static discharge or by causing the display means to
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of can be approximted by 1/m 15 The conpari son

program conpares the cal cul ated value of k' to the

set value (threshold value) and determ nes whether the

value of k' is or is not smaller than the set val ue.

V%eL%‘%he val ue of k' is not smaller than the set

WEP TR TRHECCHar T N P B9t FRESEE1 DY Bedr 3YE Rgoordinates

progéan1 ata indicating the 20 presence of a point

WARTR tHE VLB OF k™1 7% PRBET YPra Pl ¢ et 3P CORBuGBPT substrate

dyalue, as well as X and Y coordi nates which specify

SOeH FHAWERI - UBBR FETEIIRY dfet AB2 W% PrRAF eBtGanfeshélickers

presence of the point where the value of k' is not

asnetS BPIPhaRSE R Sel 2 V4T 9¢, *{ He BPawmaglepridgrafgisessvalue

a warni ng_by causing the display neans to display a 25

eSS ORT (PR The- T BSSREE IO ERe: 1INEOHRT drdhisas ed.

highly |ikel to have electro statjc discharge or by

causi ﬁbe tdlirép}d/?%ﬁ‘le%}s nEans tt°r eranrke JANBDOFSPHiSpRaliquid

the location of the point, specified by the X and Y

CEROT T AEBISY 4TS it BR8Pt 6m A6 2wat A BrBsRAM on

t he seniconggctor substrate design draw ng. For

exanpl 85 “tHhé > FafPhgS Progrant t angess crilerRE? &iomin pRgordance

poi nt_ where the value of k' is not smaller than the

Wég’ VA FEBEGH thATGES 2PReSRTt S et AR poichPtogEamasnd the

a;gr col or such as red. The display neans 71 is, for

c8 aﬁiﬂ%ﬁonapfﬁﬁ{?ﬂwsplay, a liquid crystal display, an

EL di§§I3¥g4? d a pl asma di splay. The CPU 73 executes

process®sVEUCR A%’ ddlTc fFEFPOR | h WORBH 8 afrRiiomiacR e fhgnemory
spective programs such as the draw ng program and

‘%E%ﬁ) 10 TB&REH ‘at TOHS B GG Ao Tk SRAM 75§ §eSpegtive programs

exaqg%e, a dynam ¢ random access nenory (DRAM . The

SRAM 75 §°¢ GRET RS WBFRI%®a for the respective

progrggsshown in FIG. 8, the CAD system of the second embodiment
reads data at step S11. Data to be read by the CAD system includes
data for calculating the parallel plate capacitor Ca’ made between
the semiconductor layer pattern and its own projected pattern to the
surface of the metal table, data for calculating the parallel plate
capacitor Cb’ made only of the overlap area between the semiconductor
layer pattern and the gate electrode line, data for calculating the
parallel plate capacitor Ce’ made between the gate electréde line
and its own projected.patte;n to the surface of the metal table, data
of the length L of the gate electrode line, data for calculating the
substrate surface S that one gate electrode line is in charge of per
unit length, and the like.

In step S13, the capacitors Ca’, Cb’ and Ce’ are calculated.

18
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such as the cal cul ation program As shown in FIG 8,
the CAD system of the second enbodi nent 15 reads data
at step SIlI. Data to be read by the CAD system
includes data for calculating the parallel pI at e

16aRagi 505 Cae mﬂ&z@%“ﬁ?&aég@ SETL ﬁonduct

pattern and its own projecte pattern fRe® 5 4 Cf“ﬁ‘&%e line

19f1r; h:%a Ea&: tcs’iki' gnl‘daféngt%r EQ'? Iaggdt he cpar alg’!laiuatlon

pl ate capamtor Cb' made onl e oveflap are
VQ@&éNe@anvtamgesﬁmngmgycéapi %gtggyegl Berp?lalowz_ng equation:

gate el ectrode |ine, data for cal cu atlng

par al | el _ pl;at-e-capacitor Le. _[naé%e&? ween the gate

electrode line and its ovvn proj e et pattern to the

surf age Ofect Be; wer.th@ Labl & s data, 0 ﬁtthhe Length

the gate eI ectrode 1ine, data for Cal'cdl atrh Qc‘h

subshrat e surd.a t e gate el ec rode |s |
*Char gleJ o?tper g %ghfﬁ? Fgllg%gt C%g’p?ﬂ & alCl>I‘ e

va 1 Jl A uca | a 1
tgéél aniﬁlﬁgg%&gl ?1 Sgt%elpegl]g‘ ﬁhe S a?a e! s rf%ége%s .

cMbigh Que gate ehﬁgég 0&% gkfgeugﬁ ny CE‘Q&

length, is calculafed, an eval uati on Svéqlol} sx(\%]l_'Ter than

taldg of1ke) NoslGaét‘é%l @E@F uamwg??t he fo'g:bs%"% \%ds(%tefpn 521)

equat i on: +

§ts%t\§ji aztlrl% eV@rleU@L rQﬂl% llsjl? c{et he g

the set value (the t val ue

éL< Qand the

Ol

I
F ‘*8 g?) gol?.lat where
e

gach luati, Qn ue is.smaller
b él%na?hggéoent WvgxfeﬁésB@ESs%\:éﬁlg?eﬂh%g%} Sﬂw‘efajpr ocdss: thepoint
nds. ; I h | al LSmller than
wtﬁhe SeétN}gLa ug ?R%yﬁnl%% c%r&§ eg’dgc ro SQZ ﬁé Idésch rge, \or by
t

- cthaplayedo(sben Rl %cﬁ% st edm_-eoar{l'n'ngﬁe? IS,

V\ﬁrnlnglsrmeas er o the ol nt
eval ugl iR cvabie doSraot d%@bh%ana%@ﬁeﬁp%s%ﬁtg X,alk, k' or k'’

i.e. the point
according to the present invention reduces point defec.ts caused by
electro static discharge, thus dramatically improving manufacturing
yield of a liquid crystal display device using the thin-film
transistor substrate. The reasons why electro statie discharge is
suppressed are understood as follows.

FIG. 9A shows an image of a substrate charged within a CVD
charﬁber. Conventionally, gate electrode lines 8 are formed above
semiconductor layer patterns 20, respectively, and each common
capacitor line 10 is formed between the gate electrode lines 8. An
assumption is then made that charges 50 due to the charging flow into

a2 gate electrode line proportionately with the surface area of the

substrate. Now, attention is focused on one of the gate electrode

19
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which is highly likely to cause electro static
di scharge, or by changing the color of such point to
a pronminent color. As described so far, design
managenent using K, k, k' or k''" 15 according to the

1pr&sent inv&pgig%gsreggces oi nt_ def ect ca S?%%ﬁ%%l yine 8

electro stafic charge, 't hus dr armfgl51
P A S RO b Fe s e P o Y Stt%éaféaf’t?a? ctrpge Line
YR 05" as Tol | ows. 20 FIG oA shows an 1 nage

Convenone 13 CE?%%%%EQAJ?B” s e BT et iy substrate

'ﬁggv mygondyct or, atterns 20, respectivel
see%gagcg?}mg& c%u§§g|r¥%es rg @re§ Sotate ao‘éi“%ﬁee%ec‘:mde

madé that c FPPEW T HtD F35 -
a gate electrade e Rropor yvlth the surface
area of th8£ aggbs% et T ORowW FPéﬁ‘?Oy "G ophRIEqtoRde Line
s Qien Qludiftey Ial, o1 echiode, t%9 i JEN, 2007 LL0es &,

f ga T8

Char ges nto thi s X HUELFP f@cgsed on the common

cBIAAQGLT onal &loy WA, go sl lfe%%f ALEA Sl A, LS, 08l

el ectrode is in char ge OIIS éﬂemagmthln film

s s Hhat18s g\ an Si st strate 5 shown i
%Ihele:\é,Gogh b hhéek:] s%#str% e suref&) ;g?ea{‘%”ttﬁétrydﬁ’é“&ét%“ the

d . t | th
T S T

d th
LS i B0 B S o

n C li vvlthaunl l ength LL, made
Lo a e %%I%% bk g SH%‘B‘? e 88 PRAR 531‘38Pm hehgafRrface area

nmet thin
S edh%cct Bﬁgegiﬂeneeléc L%&l tllﬂEyB pQé nfn c%grctggeof per unit length.

8%
ARG SR A 0T p e ﬁér‘& i PEGar T
0]

(1) Where a surface area per unit length of one gate electrode line
8 is represented by S, and the length of one gate electrode line is
represented by L, it can be understood that there are charges
proportional to ™S x L” on one gate electrode line, although
multiplied by coefficient(s). Further, where the lines 8 and 10 are
located almost equally and their lengths are almost the same, S may
be substituted by the substrate surface area/ (the total number of
the lines 8 and 10)/ the length of the lines. TIn other words, the

shapes of the gate electrode lines in plan view may be regarded as

simple rectangular shapes.

(2)FIG. 10A shows a charged state of a substrate within a CVD chamber.

The glass substrate 21 is mounted on a stage (& metal table) 41, and

20
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substrate surface are classified by the |ine nost

adj acent to these points. (This can al so be descri bed! 1 JAN 2007

that these points belong to the line) . An area of

t he shaded regi on thus becones the surface area S
thD3En00s ARl 8l 86t ad8 | 8 har ge, of

unit Tength. ? eV\%ereOIJ{éﬁgurfggé arga ?Jg' ?gte electrode

lhﬁ@t@ é%fd Q:r‘hg gﬁﬁ:@r?ét}?ecrt rl%%%ll I ng g§0%% lr.le rérgltsigggteghebyglass

S, and the length of ‘one gateeecr

Lepresented by l, C n st ood that there are
*char ges %r op%)ﬁrtlsglﬁtgn o C’Ux dj‘%r Sn@GATECRI eCFEFE are

Li | QU - R )y _coefficient _ . L.
BT e el e he ‘?‘H’Jéise]%‘gnaa&%‘:ltoe?s 1 oBlgsngore, in this
calyo egual |y dn eL nat gl nmost, t he sane ,
a S na ;Cthebgysugb%/t ?Ltgut% éb egsg fo sUfsces dfgaftate in

tlg; he;d et.al,ounber of the li nes 8 and 10) / the length
of the I'itnes. In other words, the shapes of the gate

| ect d d
el ec théjr% J:Iluylegseé Q¢ thgr!an\{:llgw ggaqiyez Olz_ns_ﬁ%/\ge%resonted

.sinple rectangu ar shapes:

o o & w t hi C\VD c
%_I'@r g§@: %Eég‘g 10 ?eggpséhr aLgtWJf"eog a%l%cftarég I’Ig rwr?elsa;lind the

he gl ass substra 'S nmoun
table)i4de and I?e the se conducto
epatter nsgle20 rraséle yS| F’ﬁco"ﬁ 2PR& {n RS gcweﬁd’ethe gate
tines 8 and gtg;dlm ey, i.nsul at or 4 are for med on
“the gl ass substrat e%ﬁé/e S Showrr S PGPy a @ FRrationship

o@r@CLl @e’* %Da&g%s r@“ QEL&FS?H{EE o‘%t 9d —I 6 g/atcgagl%eecsttl%gglshed

line capacitors Ce. in°thi<$

ypflﬂcﬂQQ.O'BS sﬁ%roQ'Qo'ét beoaked o MO8, t-lt:\g tﬁ%lé’ségﬁ%‘]f? :t}géFe being

in the CVD chanber. ere c arges o

t@ir%er*’odg i NEs I Shi&Pr ??‘eml%j PHB Q)wrla cap Clt },?gtgstrate is

between the entire gate el'ectrode 1ine 8 an

teHdfe@ rebagend led:S rbeproSRN g, %eog‘at@néjle%t¥8l‘ié PG e 8 are

bet ween the gate
concentrated to a location above a support portion 40. Hence, a gate

electrode line voltage V; rises in proportion to the length L of the
line. If the support portion 40 comes into contact with the substrate
21 evenly, a gate electrode line voltage V, is inver sely proportional
to the width A of the support portion 40. In reality, however, the
support portion 40 and the substrate 21 come into contact with each
other at points due to distortion of the substrate 21 or vibration.
Therefore, it may be understood that the gate electrode line voltage
Vo is, as an extremum, in proportional to the length L of the line.
To be more specific, a capacitor above the support portion 40
becomes C; * A/L, and, whers the voltage applied between the gate

electrode line and the support portion 40 is represented by V., the
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10 electrode line 8 and the stage 41 is represented by, 1 JAN 2007

VO, a relationship of Q = Cc * Vc or a relationship

of Vo = Q / Cc is established. (3)FIG 10B shows a
charged state of the substrate while being

eb i ansf er Leda+ AS, Shown . ip, FLG ,10B, while the substrate

'S tﬁgagge?rgg? thggéégfgéh%%arges in one gate

el ect yodeyl | 8. al /12 congcentrated to a |ocation

above a sgﬁﬁgﬁ?.porﬁwon 0. Fgﬁ@', a gate electrode

Lipe voliage M, rises.i rti-on 1o the length L of
(tLe [Tne.” IT tHe s%%ﬁo%tQ%gggg%na-%#%ﬁnéh?ﬁwﬁfg the silicon

sgﬁﬂééﬁgu b h159§r5§gggé' t%ﬂ %%de¥§gl étéiéﬁgﬁingﬁa%ine 8 is

el ectrode [ine voltage Vc is inversefy pr _
Roiever R G sppar e port PoRTAD A (RE: SUBELT Rrabettem
T oTT ohoBr The b I ey 68 Uil R BRetees Bt cne
S ELTIRRET ne oo (Bt NG b8 et Bl ege 1ine s
D Pt For CaBSUS™ REEURRbr - T TPORAD 25
pecomge, &yt Aien/3pg. vigne, the voltage apelied

Fol | curg Baars oo e o8 APt Tt 81 e ¢ g 2ol oning
e@@ggﬁﬁiyg gs£égf§sﬁgpjrysuch a case, where a vol tage
appl i ed between the silicon semn conductor |ayer

et elBhted oy Voo 8 KibacrPal bet ween the

" epr oot ed Ty ", PhRq 2Rt Ry PR therie. 6. voos
PR e PR B Hemt 0 R TeRlkeT anopy) <.

Ine I's represente 16 f
Tﬁ§£é¥gﬂé§h§g:is preferred to have to two checks; weather ({L/Ce) x

{ca/(ca + Cb)} x 2 is smaller than the'first set value and whether
(L*/ce) x {ca/(Ca + Cb)} x S is smaller than the second set value.

The configuration of the present invention is particularly
effective for a top-gate-type polysilicon +thin-film transistors.
described in the foregoing embodiments. In addition, the present
invention is also particularly effective for such transistors with
large substrate or screen (long gate electrode lines). The present

invention has been described with regard to TFTs in pixel regions.

- However, the same configuration can be applied to circuits, such as

the gate line driving circuit 11, the signal line ariving circuit

12, and the capacitor driving circuit 13, where they are fabricated
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Vsio =Vl * {Ca/ (Ca + Cb) } 10 According to the above

descriptions (1) to (4) , the following equation is 11 JAN 2007

established: Vsio = (L2/Ce) x {Ca/ (Ca + Cb) } x S
According to the experinmental results in FIG 6, good
vapRKOXFTAL i on was obtained also from (L/Ce) x {Ca/(Ca
+ Cb)} x S. 15 Therefore, it is preferred to have to
two checks; weather (L/Ce) x {Ca/(Ca + Cb)} x 2 is
smaller than the first set value and whether (L2/Ce)

oenfep/ fsotmERYy X S is snaller than the second set
value. The configuration of the present invention is

parti eukarhy eid ectiys, ftQ%n@fEP%&gBSEtL{{E Pﬁ)l S’cl"l | C?erring

thin-filmtransistors 20 descr Or eg6i Ay
aeﬁJﬁQQLﬁPﬂH %raﬂ*@z.@,qgﬂ ts'uBQtLé'Bfgs %ro%sgﬂt I nvnesr]]ftnl 020%\?1—[ |’%06
or

al so particularly effectlve for suc ?ra SI'StO

| ar geysubsity bt Of 1 SCF88Ns 8.electrode | i
. The preséﬁt T nvent i on %as é% Qs cti %F %ﬁ? eS§%’USlng

al %géﬁgférobgg;_r§ 36‘3 anée#:héetgf %er. ro Wet;/%r ’6SUC gge %ransfer

conflguratlon can be app |e to circul

btoggdgﬁ)@e EHJ]SlQIéJW‘@gof'{hq_W—tFLH trtahe SJc nal Hsjci?i‘recsuﬁ?l are

driving circuit 12, and the capaci or " dri Vi

13acuhere f tied ey 007
TFTs. (THlF%@éa C]%T N%%%C‘%‘l%sf %‘gtjfaé‘sii % Sx?var%tsefse?“ or

eﬁéhl@o%lwﬁqm\’\’f@%&r §g§ie Ebggratesa 0 I nrfoelblo?t%ged to one

transi-stor substrates 301 by a transfter

tHaHakdy nddig thizn-fd |Msubstr ates 301 a ransferre
by using a transfer board 303 an t%é trgné?errFSB?ﬁtlvely

T886ea A OGSk ANB @ L2t DOGLD ¢« hunalid .
thlﬁaflIn1tf5n5|sforagubgggagggsg%HEJ%hlleDOQQQsuPpo t pads

(board support portions) 40, provided on arms of the transfer robot

366, support the transfer board 303. These board support pads 40
support the suppor t points set on the lower side of the substrates
301 cutside the pixel regions 1. Each pixel regionl is, for example,
730 mm x 920 mm.

By setting the support poipts outside the pixel regions 1, it
is possible to prevent lelectro static discharge which occurs in the
scan lines 8 or signal lines 9 due to concentration of charges
dispersed on the scan lines 8 and signal lines 9 to points above the
support pads 40.

When transferring one thin-filmtransistor substrate 301 where
a plurality of c.ircuit patterns is not adhered, it is also possible
to prevent line breakage due to static electricity by supporti.ng the

substrate 301 at points outside its pixel region 1.
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attached. For exanple, nine thin-filmtransistor

substrates 301 or 10 eight thin-filmtransistor 11 JAN 2007
substrates 301 are attached to one transfer board 303

as shown in FIGS. 11 and 12 respectively.

Ther eaf t er hese substr are transferre whi | e

boar thﬁgF% ' 2SS P BoRr %ﬂﬁﬂifrPE%6 s&ﬁé?aﬁdx’th° above,
. pr.o n arns e transf r obot

l?ﬁé ‘%‘%s sﬁgf Srt%Ba‘F"e%fogreaﬁhae%ee &#&Ss‘%}bp*b? tstﬁaa% e&sc‘i’sl“ty

onrt t he sugportjp0|nts set on the Iomer si de of
Ae §ﬁﬁ§?ﬁa9es %ﬂ)e Gt&P TR T HE %08 LB 9fayE58ﬁlce a
|er {§ for exanple, 730 mm x 920 mm .

R LR R R IR E AR S ST RS

1, |t |s possible to prevent electro static discharge

whi ch occurs in the 20 scan lines 8 or signal lines 9
due to concentration of charges dispersed on the scan
lines 8 and signal lines 9 to points above the

support pads 40. Wien transferring one thin-film
transi stor substrate 301 where  a plurality of circuit
patterns is not adhered, it is also possible .25 to
prevent |ine breakage due to static electricity by
supporting the substrate 301 at points outside its

pi xel region 1. 23 1 1 JAN 2007 Note that, by using a
transfer method simlar to the above, it is possible
to prevent breakage of lines due to static electricity
fromoccurring in an el ectro-lum nescence (EL) display
device, a device provided with |um nescent materia
instead of a liquid crystal. 24 1 1 JAN 2007 What is
clainmed is:
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1. Athin-filmtransistor substrate including pixel
regions where gate electrode |ines are arrayed on an
i nsul ati ng substrate sandw chi ng sem conduct or
patterns and gate insulators with the 5 substrate,
whher el n.;shapgs; of the sem conductor |ayer patterns and
the gate electrode lines are set so that a value of K
10bt ai e ; Qw e N LS | l.er than -
o e e e e E R e R BB S e A wneze

gSubstdaterbse Munted 08 & mBLalk tabl g, 1Q.K & {
x,{Ca/(Ca + Ch)} x Sav\,here Ca repr eseﬁtsggg%:aéplang tcg%bStrate

shatweal eaGmetohdectseNMceRdURE Okng | AVEY PRALLSEDSs aRldy the
the netal table, Cb represents a capacitor between

seastradfe t he sem conductor | ayer patterns and each of

the gate electrode lines, Ce represents a capacitor

bet weehesaichsipipdsher giad sed beetROtTRMER: Yeir12% taPFs LRHE the gate
netal table, L represents a |length of each of the
egateralectingde akknest andtiStr epresent $rakSubsiimd® from the
surface area that one of the gate electrode lines is
tphlehiarpgenfatjer aai smalkemt bha0a 2£idde 44t nedflivemwhen the
transi stor substrate according to claim1l1, wherein
thhe-Shapésasf ity SeRFEBrductiomobayed gatt erhsl arsblehe
gate electrode |lines are set so that a value of k

obt ai ked fr/Gd't Hel@qusei brbl = B x K is smaller than

E second set value. 25 3. A thin-filmtransistor

YEEhS TR rEPT AEF U AgCTR3EI T e froNeeRMfecE oDEhe segipenductor

2007 te electrode_ |lines _are arrayed on an
lFﬁ%ﬁPS??%ﬁ“%ﬁBéttr Stmeetallr]ca%le » Cb repfesents a capacitor between

each of the semiconductor layer patterns and each of the gate
electrode lines, Ce represents a capacitor between each of the gate
electrode lines and the metal table, L represents a length of each
of the gate electrode lines, and S represents a substrate surface
area that one of the gate electrode lines is in charge of per unit

length.

2. The thin-film transistor substrate according to claim 1,

wherein the shapes of tﬁe semiconductor layer patterns. and the gate

electrode lines are set so that a value of k obtained from the equation
k=1L x K

is smaller than a second set value.

3. Athin-filmtransistor substrate includingpixel regions where

25
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sandwi chi ng sem conductor |ayer patterns and gate 11 JAN 2007

insulators with the substrate, wherein shapes of the
sem conductor | ayer patterns and the gate 5 electrode
Iines are set so that a value of k' obtained fromthe

?nng Gﬂé |on is snaller than a third set val ue
Re™ S ERR1 FFSnﬁrﬁaé’re sl¥st #at éns8 1 abing eéu@ﬁtrate

l. table: k' . Ca'/(Ca', + Cb') } x
\%ﬂ%c?le&cg ¢l locrosnd%ﬁé riet e)né’ t%ﬁrb%t?lnfjoi?a'b%t%/@é‘ﬁaé%ﬁ with
+RL g&%trggesem conductor layer patterns and the netal
tabl e, a capacitor between each of t he sem conduct or

| ayer patd; %rsrﬂx%pég%ieﬁ?g]sgrtuémq ﬁr lag'lte:CtGalr %de L1 83 the gate

and a capacitor between eac eq eCtPod

elédesRNd iLhe Jmt alett abl €hdk€a C@Jﬂfﬁu atfeqt a%%r"%lnggt lc’Xn the

as parallel plate capacitors of overlap area

féﬁm%@ \é@u){tld)rn ot hekawordsey &, 15 pt@fﬂ:{ |§4t pvﬁ when the
capaci tor made between each of the seni conduct or aye

tipat1fENAS t afek i tir0s 86t €fa Ratte muffed fb% sepkeondughar
| ayer pattern to a surface of the netal table is

repreisent qd/by’ Ca ,{ca’pacal | elcn-p} at s capaci t or made
only by an overlap area between each of the

vweers coaucttors | apestpattiergnss ansbeachrofbdthecgatt@ch of the
el ectrode lines 20 is represented by Cb', and a

sgRpariqustobéevieenagaenohnthidegattal witaet, rDdepdd RS between
and the netal table, obtained by conposition

eget cof afm%nsﬁj@%@deatoanélaw pastamepr esenteedthby fCahe gate
a length of each of the gate electrode lines is

et epresent Bpshyand aapaPacSifsbeaveen sarh adethe amtiehaltectrode
one of the gate electrode lines is in charge of 25

1hes GRAtENeRgER itebse are Fed cehpbed idopr ok anstsiyors parallel

pfgbst rate. accordin to claim3, 26 1 1 JAN 2007

te capacitors of overlap areas, resonctlvn-ly, in other words, a
parallel plate capacitor made between each of the semiconductor layer
patterns and a projected pattern of the semiconductor layer pattern
to a surface of the metal table is represented by Ca’, a parallel
plate capacitor made only by an overlap area betwsen each of the
semiconductor layer patterns and each of the gate el.ectrode lines
is represented by Cb’, and a capacitor.between each of the gate
electrode lines and the metal table, obtained by composition
calculation using Ca’ ‘and Cb’, is represented by Ce’, a length of
each of the gate electrode lines is represented by L, and a substrate
surface area that one of the gate electrode lines is in charge of

per unit length is S.

4. The thin-film transistor substrate according to claim 3,
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wherein the shapes of the sem conductor layer patterns 11 jan 27

and the gate electrode lines are set so that a val ue

of k' ' obtained froman equation k' =L x k' 51is

smal ler than a fourth set value. 5. The thin-film

LLansi shotsnsybstsatg acsord 0. ghaim L,  uherei
“the insulating subst reatece%%cs “ﬁga{%"% 2X IS oSBTt Re gate

ei@@trqﬁ%mlggggugi@rsé@ys%r tﬁl@ttt grog‘l@é’ &% de % tained from an
I gate insulator s nade

polysilicon thin filnms, the 1
e@bat@drhin fil mcontaining silicon oxide, and an
interlayer insulator fornmed by plasma CVD on the gate
el ectyode 1l kngs. 6. The thin-filmtransistor
substrate according to claimb5, 15 wherein the val ue
iofsdallies @ndd { MBuILpF}eOrvdiQer where a 150 nmt hi ck
silicon oxide filmis used for the gate insulator. 7.
The thin-filmtransi stor substrate according to. claim
5,, wherein the value of k' ' is 125 (m4d/ pF) or
51 owerTivherteira £130 mmatbictor 20isitkheonaoxsde dyd 149 i aim 1
used for the gate insulator. 8. The thin-film '
whesmigl sherirmuletiageswwctortieny tmadel @f m §lasswhebethate, the
size of the glass substrate is larger than 730 mm x-
sepiron#wctos 1gyea mitdsiray atevinade cOmPRysihgeort hBin films, the
thin-filmtransistor substrate according to claiml;
gakd insrlater JANNRROPL & tiiopfbln gaterimingsathieas axide, and
liquid crystal material and an EL material .
an interlayeéer insulator formed by plasma CVD on the gate electrode

14

lines.

6. The thin-film transistor substrate according to claim 5,
wherein the value of k' is 0.40 (mm3/pF) or lower where a 150 nm-thick

silicon oxide film is used for the gate insulator.

7. The thin-film transistor substrate according to claim 35,
wherein the value of k'’ is 125 (mm‘/pF) or lower where a 150 nm~thick

silicon oxide film is used for the gate insulator.

8. The thin-film transistor substrate according to claim 5,

wherein a size of the glass substrate is larger than 730 mm x 920

mm .

9. A display device comprising:

tne thin-film transistor substrate according to claim 1; and
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10. A CAD program for designing shapes of 11 JAN 2007

sem conductor |ayer 5 patterns and gate el ectrode
| ines, wherein a conmputer is caused to calculate a
capacitor Ca between each of the sem conductor |ayer
pat t ern§isndan metaliat abl®; asaacapacid @bvEha DI MRERA1 ang an
each of the sem conductor |ayer pattern and each of
¥hé&agsréadt ectrode lines, a capacitor Ce between each
of the 10 gate electrode |lines and the netal table, in.
a case where a thin-film transistor substrate is
fpunt %d an b the netal table, the conputer is caused to
cal cul“até a*VaFad™ of 'Kdoa?sé'dllélﬁ shere T faciamdroBayctdie layer
0 1 he capa r.Ce, as well as a length L
of e'éh% g?gb%e gatlé“ef ?de’esl ‘ines, a substrate
surf agg.aLe 1%0 t. one of1t°he ate_el ectrode lines
is |nQ§har gg gf E)E]‘?eu“nl't | €8T dn %arr&l aht %Q‘ua%lfﬁPaK**o" Ca

HeshiCe) o6 diCok HeR stnndh X oS he copput er cau§eg
SHEE table,

to conpare the value of Kto A TP ER ns\léf1
20abhel COMut 88 thSeLansed d o di § &, war ni V\hefe e arn
the value of Kis smaller than t .llFl\sat@ Jt%/valu rn and

L5h2PC the gate electrode lines, a capacitor Ce between cach of the
te electr 1i z I ] i i
ga trode lines and the matal table, in a case where a thin-film
transistor substrate is mounted on the matal table
-
the computer is caused to calculate a value of K based on the

~ - -5 ~ Y - - b
capaclitor Ca, the capacitor Cb, the capacitor Ce, as well as a lencth

L of each of the gate electrode

}—

ines, a substrate surface area §

Hhy

that one of the gate electrode lines is in charge o pe: unit length,
and an equation

K = (L/Ce) x (ca/(ca + cb)} x s,

the computer is caused to compare the value of X to a first
set value, .and

the computer is caused +o display a warning where the value

of K is smaller than the first set value,
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