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THI N- FI LM TRANSI STOR SUBSTRATE, DI SPLAY DEVI CE, CAD

.PROGRAM AND TRANSFER METHOD FOR THI N- FI LM TRA

SUBSTRATE CROSS REFERENCE TO RELATED APPLI %mem“wmmm

application is based upon and claims the benefit qfy ..

priority from Japanese Patent Appllcatlons

P2004- 100291 fil ed qn 2004 and P2005é§%
THIN-EG - nT RGO éUB%Po”sTE 't HéS%Int’f rDé"IEEm Eht s

whi ch_are |ncor rated by_reference herein. %

BACKOUNSE B R FED BN BN F S REGMATSIOR IRWERABRRE  on

The present |nvent|on relates to a thin- fllm

transi stor substrate obtained by formng thin-film

transistors (TFTs) on_an _insulating substr ﬁ$e, a

di opl ay deeiesS FEFREANGY TKoRBLATHY AHE 28 LR - 11 m

transji stor substrate and a display material such as a

| i quES IR tiBPerf aP2aFd WP ELPWhteitEF, © R GPEr A of

for designing the thin-filmgtransistor bstr
Pripelidi SHCRy VaRITE Pﬁﬁénﬁré%%ﬁcaﬁﬁ?@ént?@‘ﬁ ot #fea on
relates to a transfer nethod for the thin-film
Mareiy 3 st W 80D APE32 Ui éﬁlﬁ?é\?‘eﬁt%“tﬁré(a?kaé@oéf the entire
wiring lines caused 20 by static electr|C|ty 25 2.
COPBREY o GRI6F e iRPEPRtE Y Y St QIR sein:
structure of a crystal display device and a schematic
circuit diagramof a thin-filmtransistor substrate
used for the display device. In_a pixel region 1,
pi xel s (dlsplay ¥ UMD e THFr AP I a matrix. In

eachcylxel i xel electrode 3,
1. ield of the’ Inv ntion

AND

The present invention relates to a thin-film transistor
substrate obtained by forming thin-film transistors (TFTs) on an
insulating substrate, a display device formed by combining the
thin—filmtransistorsubstrateandacﬁsplaymateriatsudhasa]jquid
crystél 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 transfer 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 region 1, pixels (display dots)

2 are arranged in a matrix. In each pixel 2, a pixel electrode 3,
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1 a storage capacitor 4, and a pixel transistor 5
are arranged. The pixel electrode 3 and a counter
el ectrode 6 (in practice, a large electrode provided
t hr oughout the whol e pixel region 1) sandwich |iquid
crystal 7 therebetween. 5 Each pixel transistor
a ¢tdvayef chpatitansidst end & pisetohrectiedort b argatrganged. The
el ectrode line (scan line) 8 and an image signal |ine
pifel aArdteacdh Stawdagecoapas edecdrode dorinecperttticea a large
common capacitor line 10. The gate electrode lines 8
elateraidpeoteded octarogaheut i tiee dihioliengixel rcegitonll) thedwich
i mge signal lines 9 are connected to a signal line 10
lighididigseiklcui thekdbetiRdet he common capacitor |ines 10
are connected to a capacitor line driving circuit 13
(foreexamilxel sesnshapapesenhirPaEtient tiaid-s@pen 5 is connected
Publ i cati on No. 2000-187248). O her various conponents
tol atdi BYe Gt EIMET (Riaint 1 ams) B apol af iimeye siynedl Line 9,
~as a backlight are further added to and conbi ned 15
anWidatht fieo sdgeucipl & tolo si ¢brirle@ted, t € amuinetonnga@acitor line
liquid crystal display device. In this structure, the
10pi x@le ghcknedesods 1ihes 8shpe aganeapatitbos yade Tdre driving
pi xel transistors 5, the gate electrode I|ines (scan
cikbResN 18, thdamaFBoLighagNRindd Besrd condct di toOAMTMIYnal line
capacitor lines 10 are formed on an insul ating
dr8$yUbsd IAteui €Qnf,i ghd ithe cetbhoh tlpacifddrn ifengi0sins connected
substrate. Wth regard to a thin-filmtransistor
toSHb&dgatieohei e Pakysyl ¢0@nitSL) (SoueedmpDé, see Japanese
thin-filmtransistors, the gate line driving circuit
patdnt the siogeal P Ne-adribyi Ng. Gooowils7428) and t he
capacitor line driving circuit 13 may be fornmed on the
saneotRst!! ?ddiths components including a system circuit and a

polarizer, as well as a backlight are further added to and combined
with the structure shown in FIG. 1, completing a liquid crystal
display device. In 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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25 substrate. FIGS. 2A and 2B are schematic views of

the hal f-manufactured 2 liquid crystal display device

shown in FIG 1 and depict four pixels forned in the

pi xel region on the thin-filmtransistor substrate.

FIG 24 is a schematic plan view of the sane and FI G
1igBid $rastshanBhi sy dek066-shewhi NNALGVilernd aleptical faug pixels

the line a,- ~in FIG 2A. 5 As shown in FIG 2A each
fogad® el esbrodeal irBgiSnidi enseth snwiilh tBapsintald ybstrate.

sem conductor |ayer patterns 20. The common capacitor ,
FI&i P@Sisl sthembeLepdapariakl & the skhe gater®l eBtikoflechematic

line 8. Quadrangles drawn by a dotted |ine represent
crB9sidd QNSnuhes Lot RAKABYEong Sin@Naknti #eB Inakect e

formed. 10 As shown in FIG 2B, an undercoat film 22

is formedwanrairc. paUkath i@ teUDHIRbBe AineaNEntdisects with
sem conductor |ayer patterns 20 and a gate insul ator

a PAardl ¢tf OrNRGhieBnbher ULy &Oops tfd A 22. THE c@ahén capacitor
electrode lines 8 are then formed on the gate

11h85Uh 3t Ure23fo Al apard NieAr | @y ethbNyakat Mlet4rb8e line 8.
formed on the gate electrode lines 8. 15 Such display

QuHEVALR lPatduwiithfa Gbystah i e SBbays 8oV He€) t A sShHuMR tHdlimage
FIGS. 1 and 2, where each display pixel has a

sibRLD-Tide® brapsi€d e robREWi res an enornous number of

pi xel s to display a | arge anount of data. In the case

of aptyph&dl SCFeen LB OraXHHrRoat024i 6 RisX&oShedObn an
a personal computer, where the RGB colors are nade of

inkRigei Y ¥8bst il e(1 Can@n@ el eiflcch@tRBoPN8yES Rk etNEN® and
will be as many as several mllions of pixels that

a ﬁg‘@g #rQuletbPriedre Ao diia g8yl vhaerdbsplaym gpal ith¥ gate

as been increasing every year, the demand f or

e1dEEP A 19Q¥LCe S rehaNENGESheaf Sasle §RESIiIsR168bAIZBUINMLNG an
poi nt defects due to pixel failures has also been on

inkBe1 4} &L 1nHRNBYVEF .2 Al STROHEAL N thE Sht&Slectrode lines 8.

Such display 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 (for example, 1024*768 pixels)
of a personal computer,'”where the RGB colors are made of three pixels
(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 thus very important to
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25 it is very difficult to fabricate display devices
having no point defects at all wth good yield, and
it is thus very inportant to 3 provide display device
structures with a fewest possible point defects and a
manuf acturi ng nethod for such display devices. one of

pr&v O fdispibyCaesese ot pottiredefwaeh ias felwestr postélble point
di scharge whi ch occurs when formng a thin-film

de &S Ia0E BaNStdALR ingSméthd@arfbirCab@t ,didypliaggdavices.
peri od between formation of the gate electrode |ines 8
and 69¢ roxt k9gnDfiddie caBges sifgpakint idefecania electro static
top-gate-type thin-filmtransistor substrate, high

di¥ehdageei iscH ddRing Wb rrgereds ah - fiamweemseachr substrate.
substrate | ayer pattern 2 and each gate el ectrode

InlpaRei8ulandael R & PeBiod betwharharge iios @ff sive bakelkyetdrode
occur 10 during the period. Deposition and washi ng

11iRE 9L S8 SE a2l obh 06 MathieO Im&e tHgngat Biriscohr odp-igaes-type
8 as well as transfer (novenent of substrates) in

thi HESEI T PEAESR% 03! &udlstpaté | cHigh RO0bAESHBisFIIGRe13Ato be
and 3B are schematic explanatory views show ng a

geHEpOEid iKutwReacesshf stibiBeatddtieiledy patiashl at endakhef gate
formation of 15 the gate electrode lines, and electro

el8tBtdde UiSChARAA d1Rat ro GRS c WiskBat e 18 Wbl ke liySto occur
bei ng transferred, respectively. FIG 3A shows a

dusiAd @nWidehiiBaa Peasabt Machailkeindprobessed BEter formation
sem conductor |ayer patterns (polysilicon) 20 and the

ofdahe ﬁh@@té@&ﬂddee 18nases hOr yedl Ofs t fieariest r@beedént of
together with the undercoat filmand gate 20

subgﬁfgﬁgégrinaﬂﬂeég1ﬂﬂ&%@%@&@raﬁé(ﬂf X a8PdElL a 1S iplroB0Bms .
oxide or silicon nitride) is adhered onto the gate
el eckiggle 1A NGB 3BY aRbasBRefM A%xpl BfatsErdiRWEr showing a
insulator 24. In this state, the entire substrate is

deﬁb@[g% pBbBESs trhe ewbshkat eapdd inks1stbf aGR ekt fermation of
Interlayer insulator) are made of an insulating

thEB £ d dhec£AHHY @48e St AldCelectro 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
formec;i on the substrate 20 together with the undercoat film and gate
insulator, and an insulator (for example, silicon oxide or silicon
nitride) is adhered onto the 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 discharge during
transfer of the substrate. During transfer of the
substrate 21 fromthe state shown in FIG 3A, once the
sem conductor |ayer pattern 20 cones to a position
diabipmeyaadsubsy tates seppdrthepenbstrated0 Dirarmy aransfermof the
substrate transfer robot, electro static discharge 5
subsepitd ed prbohd eakty)sholvhem BLGURR ,i snddhehe semiconductor
sem conductor |ayer pattern 20. An object of the
lapé£pantetmyeiomes doSa bos Ptint &iowe blsubstrate support portion
transi stor substrate which can suppress point defect
40CaU SR G iy o 5 WC Bub € reider Or fisfteirCrab @G hal ge,rd BPs O Afscharge
manufacturing yield. 10 SUMVARY OF THE | NVENTI ON A
(déiﬁi@ﬁed: hamdoleehsiy)Ic ftdnh@cpuesenh tiy esdni@dnidiclor layer
thin-film transistor substrate including a pixe
pategioreovhere gate electrode |lines are arranged on an
i nsul ati ng substrate sandw ching 15 sem conduct or
| ayehn paiiteRiNss aid presdrer LAseheiT i8itd ptbeide a thin-£film
insulating substrate, wherein shapes of the
trS8Hi SNAUGh Of r Pt WRIAS caRdsudie cgat®irel estdadealbokdy such
are set so that a value of K obtained by the follow ng
c1€HHAS i Madis aNBEh£fgd,haRpBofid masekayaltiigwiesidhe
thin-film transistor substrate is nounted on a netal
table: 20 K= (L/Ce) x {Ca/ (Ca + Ch) } x S where Ca
represents a capacitor between each of the
senmi conductor | ayesmAxat ber fse andeivieoret al table, Cb
represents a capacitor between each of the
seni GoMduet dHadadyer i Peid BERSedskbdehe PaleatebaGly #@Ain-film
lines, Ce represents a capacitor between each of the
tréat sl 2 GLh9deatd NBS1uding a pixel region where gate electrode

lines are arranged on an insulating substrate sandwiching
semiconductor layer patterns and a gate insulator with the insulating
substrate, wherein shapes of the semiconductor patterns and the gate
electrode lines are set so that a value of K obtained by the following
equation is smaller than a first set value when the thin-film
transistor substrate ié mounted on a metal table:
K = (L/Ce) x {ca / (Ca + Cb)} x &

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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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 of the gate
el ectrode lines are in charge of per unit length. A
second characteristic of the present invention is a
oft Bhd)-dddeMe1 b EBRSIsS 1ahe S UDSS ridf @hbBGE USH @ rPuxet length.
regi ons where gate electrode lines are arrayed on an
i NSUh &leicBgd THRShEEBE 18 sTABMDA €hd PPe SertDi SEIHEOANIECE @Rhin-film
| ayer patterns and gate insulators with the substrate,
trwher £idr shppesaty ihbeuserd pardUCE&Fidray @hepatdatenslaatirode
the gate electrode lines are set so that a val ue of

. likesobiad negd-Adem tbe 4l | oG tedyat k@Ps i tBlda@Bwiching

than a third set value when the thin-filmtransistor
sefUBSId AR rl B & roR hdBied ihabl Lods witH LhERUbsXrate,

{C'/(Ca + ") } X S where capacitors constructing a

whEBPAE! {ipRetWe@Re €a6H: Qndul®@orS €8y £ONKHIARhs| AYEM the gate
patterns and the netal table, a capacitor between

e188ehod 1ihessertcopdued aihatayekapatt &F Ne’ adt2aeR @kom the
the gate electrode lines, and a capacitor between

fotehiS ditdahe i@l eehiode Ehahi Hesnapd tbe 9BL@ when the
tabl e are cal cul ated approximately as parallel plate

theAPALIH AHrenefh s ByErddRt2a€aSis MRUAREH! ¥€ld meltALOtHSTe:
words, a parallel plate capacitor nmade between each

of the sepgnqugt o5, 1ayer +paIL8rRssand a proj ect ed
pattern of the sem conductor |ayer pattern to a

whelEf 86ga0ficdhe tmidlubabhg bs cheReeeentiebenCaac@ of the
parall el 20 plate capacitor nmade only by an overl ap

seRl E8n DRI MREIL RACH He rhl&nSEIH £OAUELOTe | 81BHaREEELEBSween
and each of the gate electrode Iines is represented
cal¥ GR' tnanded:coRarddolr 1Rgbvesn eashs Ofnd hea@at & the gate
electrode lines, and a capacitor between each of the gate electrode
lines and the metal table are calculated approximately as pérallel
plate capacitors of overlap areas, respectively, 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 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 represented by L, and a substrate

surface 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
represented by Ce', a length of 25 each of the gate
el ectrode lines is represented by L, and a substrate
surface area that one of the gate electrode lines is
peknughangegeh 6sper unit length is S. A third
characteristic of the present invention is a display
devi g6 oPEL S drhe el Bi dF khbBAd2nsi Sivintivhsis at @isplay
having a first characteristic of the present
deb IVERhER] s Bl tae irSRl-2Y LiBirahis a3kt 64 GRbsbrate Aakifgiadfirst
crystal material and an EL material. A fourth
chebakactiandistd £ taé drileent asRBhtidveRhiNdisp1ayGRdterial such
program for designi ng shapes of sem conductor |ayer
asPat I 84S 3G <981 enatlractr 96e dd mesmavbei£i.n a conputer
is caused to cal culate a capacitor Ca between each of

the gerbepndudiOhckayestfatderhs gRdsénteirdlenttabheis 19 cap
a capacitor Cb between each of the sem conductor |ayer

prBéEér@%Br@%‘glgﬁﬁﬁ@ sBEpd 16 £ 338 c6hOEt RAEa Jd MESttedns and gate
capacitor Ce between each of the gate electrode |ines

c180d - the; Rt al il &l €, 2 EBnBuEASEs WhEEES 8o B BafdddMh capacitor
transi stor substrate is nmounted on the nmetal table;

calB QARG o # She CaMSEShd R tod| Gl te¥ak UR A métal table,
based on the capacitor Ca, the 15 capacitor Cbh, the

8@]{5’9&:‘.‘50@' cﬁ%e@ée\éﬁééc@% farh&NGt cbn@c€AChafbrth@ tern and
e electrode lines, a substrate surface area S that

ea@ﬂeof)fthta\ ‘&aéfec@rlo%‘étiﬂqaes | ke a3 tbh EBLGRO eBEE of the
unit l'ength, and an equation K = (L/Ce) x {Cal(Ca +

gagg)e}le?&t%odg N8 QMUY Bhe metER2USBT el O COMRREEHAIR ¥RhUB-£iln
to a first set value, 20 and the conputer is

tr%ﬁgﬁsgoxt QL EPlAY 18 MAIHHRAdoNREeEnd N1 ‘f@iﬂ:’@ @he donlphter is
smal l er

than the first set value. Afif
caQRaEAEL ELARhI1GQT ot BELPE EeTH Ha‘%\é@nbhoﬂhé ScébddidBef 85, the

capacitor Cb, the capacitor Ce, as well as a length L of each of the
gate electrode lines, a subs£rate surface area S that one of the gate
electrode lines is in charge of pér unit length, and an equation

K = (L/Ce) x {ca/(Ca + Cb)} x 5,
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 first 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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method for a thin-filmtransistor substrate in which a
pi xel region and a driving circuit region are arrayed
on an insulating substrate, 25 the pixel region being
configured by pixels including thin-film transistors,
respectively, and the driving circuit region nmounting
drivindiciveogt €iffoccubk svioy tdei vhiwg-2iie thansfitdans, wherein a
transi stors, wherein a substrate support portion
sulpsordtdeguppoit post esn MrRANSdéd Anstessstdremebhs redfainlsfiers the
transi stors while supporting the thin-filmtransistors
th & - £ SIHPPLA s IRRIoRESHSLe SIppdritohNeStllEn-afilinheransistors at
thin-filmtransistor substrate and outside the pixe
supEet0po iBRkEEe DESCRE RId €NnOfs 1 EEE. PRAVE NGBS rHIfGlml tirsndistor
schematic circuit diagram show ng a structure of a
sussysi@l ahOuhes tHesphaypdeyvi geqasd.a thin-film
transi stor substrate 10 used for the display device;
FIGS. 2A and 2B are schematic views of
hal f - manuf actured liquid crystal display device shown
in FIG 1, FIgarr2ApkscrrBaoaneti CHPIEAWINGS8W t her eof
and FIG 2B is a schematic cross-sectional view taken
al ongrg he Lkne saheBa®ic theckl 4128 rahSHdwW@hy S84 tHric8lre of
expl anatory view of a deposition process for an
a dii<@ikh ayief iinSHALYradafiler arfd s rinoh i 0h tgahei et &EkubsErate
lines and FIG 3B is a schematic explanatory view of

usBheEdF anet atkg14) saege during transfer of the
substrate; FIG 4 is a schematic view for explaining a

thi npkéd Ma20qtdeoNsd SErUmatURSEledls@ Oha Bf fnrlahSfactured 1iquid
enbodi ment of the present invention;, FIG 5 is a view

crg§9éﬁidﬁisﬁgaﬁﬂieaﬁﬁéoéﬂdmxt én\iaddle1 Cr1anf 28 isCapadtidn@itic plan
etween gate electrode Iines and a netal table;

view thereof and FIG. 2B is a schematic cross-sectional view taken
along the line a-f8 of the FIG. 23;

FIGS. 3A is an explanatory view of a deposition process for
an interlayer insulator after formation of gate electrode lines and
FIG. 3B 1s a schematic explanatory view of electro static discharge
during transfer of the substrate;

FIG. 4 is 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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FIGS. 6A and 6B are graphs both show ng val ues of k'
on their horizontal axes and defect rates attri buted
to electro static 25 discharge on the on their
vertical axes, FIG 6A shows a defect rate when n =1
and FIG 6B shows sanme when n = 2; 8 FIG 7 is a
functiilGnal id ecKudcbirrerh bhowk nifegyrstnr sodwirey af staudAlre of
system of a second enbodi nent of the present
a i0APenysen & @ s8cound erfdocdimbattoShine pgeaehit owmvehtion;
war ni ng process in the second enbodi nent of the
pres&IG.i Hvient ifdnychaf Ghoding s flov oW whoMinggaitess in the
image of a thin-filmtransistor substrate charged
sagiondi emoMidnthafibene gk s@Bti $nwerpgdiam;vi ew of t he
substrate shown in FIG 9A;, FIGS. 10Ais a view
showEig.a%k har gediest ahewbdfig anstiibsge atfeawtinm—ifila Adhsistor
chanber and 10B is a view showi ng a charged state of
sublserstibsthraatged Wilxhimi bkeCuthehsubst raadeds sidt papisfrevied;of the
FIG 11 is a view showing a positional relationship
subattweea stsawrstihaFeGswgrgort pads and pi xel regions in
transferring a transfer board on which nine thin-film
t r angiIssorl oaulsss vaseshavengauthteded andtEbGa shbdtTasie within
vi ew showi ng a positional relationship between 15
a GUbshamiter suppOB ti spadsevanbowineeh cheggenstahe b€ the substrate
transferring a transfer board on which eight
whtilienthe | snldstapsesi ortssSeratés are nounted. 20 25
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Enbodizgent s if at hikewrstwenhgi a\pentiiteonal eccddesdibhbieip between
bel ow with reference to the drawi ngs, but the present
subBteatée Guppsriqiadsi ahd @dxel regions in transferring a transfer

board on which nine thin~film 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. In descriptions of the drawings below, the
same or similar numerals are used to designate the same or similar

parts.

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

bel ow, the sane or simlar nunerals are used to
designate the sane or simlar parts. (FIRST

EMBODI MENT) 9 FIG 4 is a schematic view for

explaining a thin-film transistor substrate of the
firsgrenbediigend ofndheriy esaii foweBkpDAining M | ARly-£film
to FIG 2A this is a schematic plan view of a

trhdd fsompnifiaatrdeedh s Md £ {1 L bk SdiSdesii £ EMOBEEAERL iRbention.
basic 5 structure of the main part of the thin-film

sih{BNSISt 05" rEdbstimt ethss alsmost ddhemsen® ?ﬁ.abhoﬁﬁw of a
shown’in FIGS. 2A and 2B. However, in the first

ha EAORGURREur8d aheA-ef1RAGR 88N €NNdUGHOErd el The basic
pattern 30 is smaller than that of each conventiona

st SO OERNGHCEHY mb &Y YarRabt @he B0idi 1kl &3ansi@t3A)subdtrate is
area of each electrode line pattern 31 is |arger than

alhdst cHf s@AEha SRRt kaBRh Oatracel eghrade 2ei.ne pattern
8 (in FIG 2A) ; and an overlap area between each gate

el ecfispdsed i ng PRL AT 3tmBBdin&ACh sem conduct or
| ayer pattern 30 is increased. 15 The rest of the

stEMGtAdbesF S RaskeRl dondulRecsa®y aSphbadr0f30t D8 smaller than
conventional exanple, and descriptions thereof are

thhPUSE QAhE EnvdrtiohBe fidsloreiibedt Meffer bRELEA of iiM FIG.

transi stors are of the top-gate type using
ZAEQIysilicon sem conductor |ayer patterns 30 fabricated
y nmelt crystallization using exciner |aser. The gate

el g614,Qde 020 4dMes ebeeale | 1:ARS haBle A @1MAdE1 Dfged than that
nol ybdenum (M) alloy, and inmage signal lines 9 are

ofNBH8 OfnferdMlohih ayfied: dd4 Rl 1 8k ghpdud (A Ficlidan; and
and a refractory netal film A gate insulator is a
Si gﬁ %%r@ébciﬁea 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. In
the first embodime_nt, 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 (Al)
film and a refractorymetal film. & 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

10



10

15

20

25

film(with a filmthickness of 150 nn) nade by plasma
CVD, an interlayer insulator is nmade of a
multilayered filmof a silicon 25 nitride filmand a
silicon oxide film(with filmthicknesses of 350 nm
and 450 nm respectively) also made by plasma CVD. The

dr 9¥d@y ldineul® dnivitng eiggal t1ike dhieisiggeakchinel2 and the
driving circuit 12 and the .capacitor driving circuit

capdc iR alswiher radcantan3i assl allkbg fosmbst pat @n insulating

(Corning's glass substrate #1737: 730 mm x 920 mm

subbi £es&ohihgB) g18sA pabsklete pkare7 capaci har xCeH20 mn,
made by a sem conductor |ayer pattern, where electro

thstitd & digsSehanpe is feared to occur, and a projected
pattern of the sem conductor pattern to the surface of
a Nt rdiakhepistesSebpadithidéaX ddiebbpFa shmpasadidlor layer
pl ate capacitor Cb' rmade only of an overlap area

pa@@&i’\e,er‘khteli% §§éﬁ.1§1@1@lﬂﬁt‘.9& diayekrpat i erfeak@dand ddvmr, and a
gate electrode line is set at 1. 82 x 10-2 pF. A

prQ?&@Hc@lpaElt_@{*ﬁ ofC@RacidrilcorBuctBe ateerreto tthe gatface of a
elfectrode line and the netal table is set at 4.79 x

metf1 'tahlle Thackengbhak ;0fot*her gahefl-aaknasteadd Bepadisor Cb'
set dat 343.4 nmm and a substrate surface area S which

ma88h19ad £ anedrGliederdd PetiSer BhehngeonfiuPEsr UBYér pattern
area is set at 0.272 nmR. 15 The parallel plate

angatﬁ%cgitoé eCBctisudlesed iibasktust nge kG 03 pr Asa phpunléNplate
FIG 5, Ce' is obtained by approxi mate cal cul ati on

caphgi€or 8kt rbhe HeaRaeh kBegdthad 1 Anshbliine L8] tid Retal table
regarded as the parallel plate capacitors. For

1s€¥8PPL€.4 3o0at o€l et r e 1dMfni B 8 Pineelgatkegi&ftrode line
overl aps the sem conductor |ayer patterns at n points.

isl Ee@%%ﬁ3ahstﬁn,b%nhh§ Gaserbhats\a rser epsducthalch ash gate
pattern overlaps a 25 gate electrode |ine at two

c1RRLPLSe 1HERCEs thecavdat benp&f vhit &tbe is set at 0.272 mm’.

The parallel plate capacitor Ce’ is described using FIG. 5.
As shown in FIG. 5,l 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 layer pattern overlaps a
gate electrode line at two points. Hence, the equation 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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nunber of sem conductor |ayer patterns overlapping a

gate electrode layer) is not always established. O.

the gate electrode |ine, areas which do "not" overlap

the sem conductor |ayer patterns are represented by

regions 1, and areas which "do" overlap the

sem gosckicher régimrs patteromsaicuteprasanpedtigns of areas,

regions 2. 11 5 10 15 20 25 Were the regions 1 are
an@otisidet Hieds renrpprédoriedoby ar eagionahd)t,hesee@iaad (2) , ..

are represented by a region 1(1), a region 1(2),
anans megieg anmP( njgspeespeeiyvely; the regions 2 are

constituted by n portions of areas, and these areas

are tepregéohed dne eonegitarted Hyl) poraioegiodrar2ais?)and these

and a region 2(n), respectively; parallel plate

aréapatiet ofxr e dfbit heregéspertlivea regions (2) andahfied Fegion

own projected patterns to the surface of a netal table
2(aye resyeersented by d (1) , C1L (2) , ... and O (m ,

respectively; and capacitors between the respective

regi pasalldénglitecapasitoprmydcbedhpatdsprens ive relggons 1 and

surface of the netal table though the seni conductor
thkayeswipaitcgeRsedr gatitrpnes eat etk yurCaceldf, a GR4=2) table

and C2(n), respectively, Ce' = ECL (m + EC2 (n)

reaBsber s bgblished.ciTire , capaod tar(mC2 fdjpeaftitvieéyr eghdn

2 (1) can be obtained by the

capacitors between the respective regions 2 and their own

o))

re

projected patterns to the surface of the metal table though the
semiconductor layer patterns are represented by C2(1), C2(2), .. and
C2(n), respectively,

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

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

C2(1) = C2a(l) * C2b(l)/(C2a(l) + C2b(l))
where C2b(1l) 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
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equation: C (1) = Ca (1) * C2b (1) / (Ca (1) + C2b
(1) ) where C2b(1) represents a capacitor of an
overlap portion between the gate electrode Iine and a
sem conductor |ayer pattern and C2a (1) represents a
capaci tor nmade between the sem conductor |ayer pattern
thandtée ted eotnode djiretead paeticondustond angrfratiterh, tang C2a (n)
netal table. Simlarly, the capacitor C2(n) of the
rep B et s24 mEpeahtdye madbttawtivednbyhe hembepratucder By emmpatiern
Ca (n) * Cb (n) / (Ca (n) + Cb (n) ) where C2b(n)
and eptL2ent sraj eapac photeot @n theeshapagordafl dhebvewlertable.
12 the gate electrode |ine and a sem conductor |ayer
pat t e, vadnd €2k '(1p obepiresehyssw cHpacingrtheate values of
bet ween the sem conductor |ayer pattern and its own
Ccapf apectad paweel rast thddreos W dmt € oftd hige fef dbwimbkguation.
The val ue of k' is obtained by substituting these
val ugs of (L"Bca’ x {Cba’/ (@' +asbwel Ix & those of L and
Sinto the follow ng equation. k' = (Ln/Ce') x {
As Gakeb@at, k'Chédonjesx0 L &% wheresukt ], kendblet beesm®s ZFL 7 where
where n = 1, and k' becones 89.7 where n = 2. At the
n Sane htNEhe dehectsmeyaidfecekedte ccstedctrdi stdtdrrgdischarge
are dramatically decreased in the deposition process
aréorrbiet i ddl iynt @sd myseledi nisul eteor depd 331 06A mnteBB Stvaw the
defect rates caused by electro static discharge. In
intber graphssefatmih FIGS. 6A and 6B, the horizontal
axes show val ues of k' and the lateral axes show
def eetGg aters aati eBCshow alefecofrdted cakb&l BA sleawgoastatic
defect rate where n = 1, whereas FIG 15 6B shows a
dideh&ede r aie whegeaphs & HBahhries ecdr matiesBarthemilolrizontal
approxi mated in the squared graphs. The val ues of k'
axat dhv& eefeet of k' and the lateral axes show defect rates at each

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 (mm3/pF) where n = 1, and k'’ becomes 125 (mm“/fP) where
n= 2. |

Inproduction processes, yield is stabilized when a defect 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 thevalue of k', themore effectively

the defect rate is lowered.

(SECOND EMBODIMENT)
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rate of 1% are obtained by regression calculation. As
a result, k' becones 0.40 (mmB/pF) where n = 1, and
k' becones 125 (mmd/fP) where n = 2. 20 25 In
production processes, yield is stabilized when a
defect rate due to a single cause is 1% or |ower.

Ther gfcamesy dter ScE&iSndetfEdhe seasntdabedinensetdie present
above val ues of k' as standard val ues (set val ues)

inGEn €I 88, aé & ipaal Leth thaeevahoe wf FhGs, 1 hedmere FIG. 7 is
effectively the defect rate is |owered. (SECOND

a EMBRIMENTY 1 dok AiEHELS BhbeIhGCHY dihgetrd BE SIRE@AD system
enbodi ment of the present invention is described with

of I ef£TRReRdt &fddERen? . and 8. 8 FlsGa F1léwchaxtf BRGHiMNA flow of
bl ock di agram showi ng the structure of the CAD system

a Rhrifiey $eee8ds efbadicBBlond | BboBihént. f | owchart

showing a flow of 5 a warning process in the second

embodi NBi¥wn A8 BTOWT i BnEldap Eysthe JFARhsYsé@iADnbB8iment
second enbodi nent includes display neans 71, a

1nE§H&é§|dJ%EQQ§S§é£}95 uni, t a( @gﬂra7l3,pr%ceéaﬂﬂ§JYHrﬁ&CqS$U) 73, a
menory , |nput neans 77, and storage nmeans 79.

raIB&n'a%@@Es mynﬁimcjﬂydgﬁp%MnEOﬁ | BpatdtoRrgge means 79.
letters and 10 nunbers, such as a keyboard and a

poi NthB0: GRM mEassIClY Qﬁc@ucﬂ@'%@ans'foﬂ Snpsedih@rietters and
i nputting CAD data. Storage neans 79 is, for exanple,

nufibBaE d Hicska drai ¥eyddHd), and a §59ﬁ@§193d66i§é1|s@t:h0£15 a mouse.
program a conparison program a warning program a

1¢dE @V £y @o‘%g&ﬁgl\t% dabaga@d), operating system (0O5) ,
a set val ue (thrieshol d value) and the Iike.

Storage means 79 is, for example, a hard disk drive (HHD) and
stores a calculation program, a comparison program, a warning program,
a drawing program, CAD data, an operating system (0S), a set value
(threshold value) and the like.

Specific examples of the CAD data are lengths of the gate
electrode lines, a surface area of the substrate, amaterial and shape
of the gate electrodes as well as a length of each pal?t of j:he same,
material and shape of the semiconductor layer patférns as well as
a length of each part of the same, a distance between the gate
electrode lines and the bottom surface of the substrate, a distance
between the gate electrode lines and the semiconductor layer patterns
(a 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

25

Specific exanples of the CAD data are |engths of the
gate electrode lines, a surface area of the
substrate, a material and shape of the gate
el ectrodes as well as a length of each part of the
same, material and shape of the sem conductor |ayer
of Pl etpstascarel By asidg thé engiwhnofpregerhmpatie gbmt henductor
same, a distance between the gate electrode |ines and
laydre hattens sug{es e ek ttbae subais, atemmen digtaarid¢er lines are
bet ween the gate el ectrode |lines and the sem conductor
dri@yein pabt 81 H51ay aebhickaess upbnt hige gztle dansul at or)
a di stance between the sem conductor |ayer patterns
and the sHIfare ioh thi®gsubstorateal@2b eishickness ofpacitor
the undercoat film , dielectric constants of the gate
betWsdH ahorscandonddetx0ahyét battarnt aadtihecketesls tantle per unit
di el ectric constant 14 of the substrate. By using the
arff 2V QgiPro@aaitot e tSeRncoglyehotondwyteir payéemastern and
gate el ectrode |lines, common capacitor |lines are
gaft AR @RobHE iheSPéaYinTR AN Nash alpADt tda@aCAPotldtedween the
The cal cul ation program pre-cal cul ates a unit
gat@Pad dt@bde 51 De! WaRNthbensRill €eplkigi«ar uhayedrgat besad upon
and the netal table per unit area, a unit capacitor
thDei e & RS arkrenehicd Morls@¥fts pat t€Hd) gut?d igabeator, the
el ectrode line per unit area, and a unit capacitor
unBEL¥EAN fiNR afatenelwoktode: ) imepabditdig .netal table
per unit area, based upon thicknesses and dielectric
CoNstagt&a afe i, her tGat@ oh B Stk usetilte tHdgateletsottode lines
filmand the substrate, respectively. Thereafter,
andt I@?ﬁ.h@i‘ﬁit@r g8ff Geusedn@ictidiel gpdepet ecinndeetiamsing them.
and (a plurality of) semi conductor |ayer patterns
A QWeLh 8PP fithddhefBpacAtpar ekt els ptatenleapacitber ebah 68 these
cal cul ated for each of these sem conductor |ayer

seRatbSdns: drhakyar ep{10is@ed thas egdrdiFeRuadd as€fedlmpon an area

extracted fromthe shape of each sem conductor |ayer
ex@@gégé@-frgﬁitﬁae 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 layer patterns that are focused, based upon an
overlap area extracted from the shape of an overlap portion between
the semiconductor layer pattern and the gate electrode line. The
parallel plate capacitor Cb’ is made of only 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 that 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 netal table. Further, a
paral l el plate capacitor Cb' is calculated for each

20 of the sem conductor |ayer patterns that are

thbogksetht2asRde URPBcBFbdAY alihappat eareXdvaaQlpd hr athbées of
shape of an overlap portion between the seniconductor

seh@y@r{dlﬁ%togreid}@ga‘@@nga@kﬁatﬁg%talfl.@gefdciu@%d. Thethin the gate
paral l el plate capacitor Cb' is made of only an

c10¥eLl AP 13hea Dol wesn: ot ke S&MLRRAHE e kaXetoRBidtRiNlayer
and the gate electrode line. There 25 will be n sets

Rfe G 300 Pre st iOby CAGN Rfs §hen@! BEIONR: ERRIerlap th
papa?terﬁ% tﬁg?r%?e f%cu%ed, 153the %xtracfed Eate Sroep e

sefl EG1404R / liew?erp@;ét%rrﬂs%‘é%@%s@nﬂ@gg@r%g@j)ns 2. The areas

sem conductor | ayer patterns that are al so focused.

ofﬂﬁgiﬁggpﬁggﬁta%e QJ('@J.Catcrt%@eallx&,n%asﬁﬁeﬁac‘omihgheg@rd'@ed areas

overla sem conductor layer patterns are

ofl %Hée,?@&}_to%@ By Eegéz.oantsle:!t B@gt@rc%?aémioghcPvrﬁiciéiﬂ)ettbﬁeg the
sem conductor | ayer patterns are represented by

re§§§59”§ 2na TR 823 9514 hes regiQnstdaar ecfpediastedean (a
nd, based upon the extracted areas of the regions 1,

coﬁlgggfz@igrﬁlogﬁ%% 13Raf1 tleCGhe RS Qﬁ&%detclﬁ.@ve regions 2n

I ons e netal table is cal cul at ed.

anggtgﬁgir&eocr 3 9215‘14 q:hrgggﬂot?ﬁé is%ﬂliggn&@rp@c&i tle@): paﬂ@qﬂs , are

ween the respectivé regions 2n 10 and the netal

cag.gpé.:gf_éci] rs%%glantcbglf}ﬁm k %qtlgrl ngﬁ(@é RRLLEEHS ma L between

ate equential ly.” A paral pl ate capacitor

th@aggniQ% WEEHo - tl%?e?.‘%?t%@@ﬁ% Qfl_e lr@é@.ﬁnpﬁ{ LE4 r']:h%fmém table

regiron 2n and t netal table 1s represented by C2a

isgggé%ﬁes%%‘Eea kﬂfaﬁ‘ég (8, RhatepeaPacdit i fRdaptitdienade of the

ap area between the sem conductor |ayer pattern

oved1£8% A L0b00. ek 28 AUNh{AEAALEr OBk 9Lk n IR region
I'S cused 1s represented by C2b (n)

2n and the gate electrode line that is focused is represented by C2b(n) .
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 equation Ce'’ = )
Cl{(m) + 2C2(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 CZ2Zn.

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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In this case, C2a(n) and C2b(n) are neither nore nor

|l ess than Ca' and Cb' for the nth sem conductor |ayer

pattern cal cul ated earlier, and.the values thereof

are thus used. C2(n) (Ca(n) x C2b (n)) / (Ca (n) +

C2b(n)) is established. 20 25 Based on above, the
ch&ARAGIFOL s @1 chebvee byt Bemgaie vel end mideo régivrandhehe the

netal table is cal culated using the equation Ce' = E
fofhsddNgat L@ elchyode WEHe R fid9t r&apesent stausonmnining a

thus an invariable value, in other words, where C2
subddraxlCutPicesarea 163t (the Escesidhbhtsldedctrblie ldbeves in

equation can be sinplified to Ce' = d + n x C2n.
chdexd ortdee shit aeegtrs. divesedttefrortiaxaaplecs ikt s peStekated

of mcro-regions. A surface area which "the gate
us@ﬁ@e&&p@%lhbﬁgn@&ﬂhﬁ116n5 charge of" is cal cul ated by

summng up the mcro regions where the focused gate

el eciradedljdae)i g (sl /qadhacenip )thiss obtai ning a

substrate surface area S that the focused gate

el ectpodafinAeibss I0F “ehat 38e0faReelbfttodecigtin charge of”

Thereafter, the value of k' is calculated wusing the
anfold-OWiNg WOdAtkONed Kater (hitberpf&rdndeakd (B8 . 9aCh'S) mpy be

x S The definitions of "that the gate electrode is in

exthar g 8f"recaitdende ploll cieudatabh ed thabrusinghthe software
reference to FIG 9A. S nay be extracted by

sthEEHN{ee aBl Ddng alsCH! 8t | rmalat BPUL inpSleNgeb el tS@nt WAr Eixel
10 stated above as long as Sis fornmed by sinple
reb€08s | t FER Rbmpl& el thegkaRe m hetbexdPberal fell Deids within

are mnunbers of parallel lines within a quadrangle
a Bavadnthgledgsy ay alihel pMdnithe.gat enel Rode edect i asne as
well as a unit area, an area that one gaté electrode line is in charge
of can be approximated by 1/m.

The comparison program compares the calculated value of k' to
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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well as a unit area, an area that one gate el ectrode
line is in charge of can be approximated by 1/m 15
The conpari son program conpares the cal cul ated val ue
of k' to the set value (threshold value) and
det erm nes whether the value of k' is or is not
di%ﬁaaw &f ?Q@é‘titcnxeo§€fﬁe VahHe; shbeleiddmey vakweardf v kook8inates
ot 'smal [ er than the Set val ue, the warning program

£ r PASSES O AAE 1Y QWENOL PHPL AR d8E *nkNdinGAbhAGctde suBStrate

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

de§{T<BJL| awt.i.nen tF!B% égémﬁ/l_aé,u%heaérél\ﬁi!dg @%o&rﬁﬁd’:a\ﬁses flickers
coordi nateS whi ch specify such point. Upon receipt of

attﬂnee g@%r@t iy gEEaEHengalgg o £88RCKoPfsmaNBe AL tNRER value
t he a

\ ue o is not snmaller than the set val ue, the

ordrgl'?aw‘d’ég tRE Q1N gfvﬁ% @o\i\@'E nJ!rH:gJ QM &I.aéist:i Egléh%uch as red.
displfay nmeans to display a 25 massage notifying the
pres ; [y! I CHpl i | ¢ h i gui
eIec?g%qggg%%g%gggghgﬁ3%'o$ﬂ%§xggﬁg%%a ?%ghgfggﬁéyawglquld
crrrg@anf Jl%alékjrg't%ﬁ'@g&%ﬁ%??a&r{é’% &agm ﬂ%ipri_ta

pecifie coor di nates transn1¥fed from

t he. waL 3589.3p4£é%r'§g?s§%ch§e§gm:ffg@@éﬁ%gﬁa‘@i@&&ﬁ@céordance

desi gn dr aw ng. xanmpl e, the draw ng program

witRUpES e]slg(r%%t%%g% ﬁo&ﬁ%spgh?ﬁ mere Lhewyal Li:?rijfraK‘ll ah& the

not sma e set value 5 or changes the col or

f . NOI into an alert color such as red. The
cagfg%ggvﬂhéghgk%ﬁ'is, for exanple, a CRT display, a

| Fquid, stal; <di 8Pl AYyeard eFla ipRlAY: raRGoR HR%MBmemory
e cpQ'7 ﬁ?

di splay. _ executes processes such as

ul ati i, t ' .
(D%?%g.r a#&lleéﬂ&%QS 3¢ e ?&g_wo\g'k ﬂéah?of %ﬁ@%tﬁbggﬁzove programs

as the drawi ng program and the

cal cul at i M75 is, f l e,
soinii Bl TAABLPGEAN LRGN T i The RAM 75 i s

usedA%Ssl'?ovyr\lDrillgl prea J,Orthgh@Aﬂ %%/B@gn' YE tROPEEIRY 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 electrode line
and its own projected pattern 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.
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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 S11. Data to be read by the CAD system
includes data for calculating the parallel plate
capacitor Ca' made between the sem conductor |ayer
Inpeddpesns antlel $15b Oz tpr o) efttoedS pathtiehnon® gelhe elnaptirade line
of the netal table, data for calculating the parallel
ispitaargapatigedt ucht nedechgniy edlddletederdmp zar esaluation
bet ween the sem conductor 20 | ayer pattern and the
valad e(ehacteosie H'iynes coltcnlfaaedcas ol abengolhwving equation:
paral l el plate capacitor Ce' nade between the gate
el eckrode(il/icke) and dal'g (own prayjre¢tedspattern to the
surface of the netal table, data of the length L of
the gatecsg) galf ofie levAguatitdra vhotecatauvatiagot k) and the
substrate surface S that one gate electrode line is in
se€h1GR QthpathredholdidallRNObhe ciigatBe dd kachl| stisdrep Where
S13, the capacitors Ca' , Cb' and Ce' are cal cul at ed.
thd &vlanust epn Shdue tikesmalnsdr e e sHE fsRtev uaMiyEdh ianeep S19) ,
gate electrode line is in charge of per unit |ength,
thbSpEad<asl ahed, amdrantiyalviaatibofon Wallue (8 wvat Wweadfier than
k') is calculated using the follow ng equation: k' =
thelé&e'vri1xef (20'1h( Soép ©16h',) & warBihgl 1s stiepl&tdd (shep s21) .
eval uation value (the value of k') and the set value
as(dtheddne gshiald visd w@krnan@ iGOoNRdd ad £10 BRaehoditherpoint where
Where the evaluation value is smaller than the set
th¥d W ubYESh 166 B rPt93malldrhenfif ekesstandse, \ther etidpoint
eval uation value is not smaller than the set val ue
whi DO L8 si@n glsjla)cel@ VeI Bh ik 19 editspl ayeeh d sdikpens2dy, or by
10 As state arlier, the warning is made as flicker .
chahgife Rl Bbivhese sudnepeyat uad iz0Br¥@laent ook .
snmaller than the set value, i. e. the point which is

hi ghhy 4dd@lipetioss #ds€ & £ Rasigdnntdhschamkgek, arr by k'
according to the present invention reduces point defects 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 static discharge is
suppressed are understood as follows.

FIG. 9A shows an image of a substrate charged within a CVD
chamber. 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
a gate electrode line proportionately with the surface area of the

substrate. Now, attention is focused on one of the gate electrode
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changi ng the color of such point to a prom nent col or.
As described so far, design managenent using K, k, k'
or k' 15 according to the present invention reduces
poi nt defects caused by electro static discharge,
thus dramatically inproving manufacturing yield of a

1iddduigd crystflgedi sSphay davice tuskndghbe tdudethrblid line 8
transi st or substrate The reasons mﬁy el ectro static

pr%&%ﬁeﬁggew wiSHPPLES 8Lk akea W1dek st @0ds A thod] es0d30L ine
9A shows an i mage of a substrate charged within a
lsCMPcthagbgf Conventionally, gate electrode |ines 8
are fornmed above seniconductor |ayer patterns 20,

resped i ¥l Vs 2p8a£a0RWCORTINR +68RACI IOk rhh§18stl} kSbstrate
formed between the gate electrode Iines B. An

-shmyﬁ@t{bo@ﬁ S fﬁ@ﬁhﬂ%t%%trfﬁaéraggﬁ HohAUEnd @a{:é@lectrode

charging flowinto 25 a gate electrode |ine

1184 O.L%o"l'i'x' gﬂgl\%é yofW'pteQ Bﬁ'ﬁt Sll-!—:rrfg%%elgrgé‘s&flﬂe@eusn.n FIG 9B.

substrate w, attention is focused on one of t

gat ep gl X Foéglq 19:1d 0881 s GRRLEES i oMk igatke émcstr%taellne

el ectro ine '8 proportionately with a surface area

8 w@.:l:htahlﬂjilé béﬁ'g@:@iﬁ elN%Q‘:r %qgelﬂ:[@n 15%1'5@ fQﬁﬁrsgg o%fthe common
is a plan view of the thin-filmtransistor

caﬁé{pﬁorraﬁ.gne S AR & NifikGeben The ﬁ&@étorﬁﬁern%gf R6€n film

area S that one gate electrode [ine is in charge of

sarpfrasuﬂlxét lee ROt b§tg%§.‘é5't98&*e Usheos Fl Brp98ray p8in®d on the

attention 1S focused on the gate el ectrode |ine

su}? s WAL Quyf]én% l,eBot L dsli 71 DRy AL BN Q@st %dﬁla?,@nt to these

ocused on the conmon capaci tor l'ine a unit

#E{‘Qt h (H’ris %%q Psfo Be r&%@'rlfogéi I"!:hf ltI tme]sQ! ﬁ@f@tsaﬁeig'ﬁé to the

of the gate el Bctrode 1ine 8 Arb itrary points on the

llgéI)bSt kﬁt gresayr ffael?e asrh%.d%liax.séz% fc‘ Qh9¥ }:;J];eonlé Neh&OSirface area

adj acent to {hese poi nt's his can al so be descri bed

S \t:ll;'éaé o Igeégtgoéfgcscrkaggofgné G tl.geln charge of per unit length.

(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. In 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 (a metal table) 41, and

20



10

15

20

25

line) . An area of the shaded region thus becones the
surface area S that one gate electrode line 8 is in
charge of per unit length. 15 (1)Were a surface area
per unit |length of one gate electrode Iine 8 is
represented by S, and the [ ength of one gate el ectrode
thbiskeitsndiciyreseiteat spo hadd bf panybel Lnder shogdts katctrode
there are charges proportional to 'IS x L" on one
1igat eg ehractdredantentayat thmgAtopubt i pté efbdmged on the glass
coefficient (s) . Further, where the lines 8 and 10

suBk€r2: | prat exk adumsd wouald.y B tikeigrdceigéNsSchifges are
al nrost the same, S may be substituted by the

acSubsi{deisyhtacteateide ({hechpiaitarusnber Dierdftge, in this
lines 8 and 10) / the length of the lines. In other

ca¥Bl Oghe WBEt2&e Shapespeftidnailgad e olcect r artd sl iBethd Btate in
pl an view may be regarded as sinple rectangul ar

+hehapeSchadmderfFl G 10A shows a charged state of a
substrate within a CVD chanber. The gl ass substrate

21 | gnapIRhedges o2 Bleaget @ getakléabi@)e #ine aBdepResented
t he sem conductor patterns 20 nade of polysilicon, the

pyd8d,© aCt £54d1068 bdiREnBtRAOG iRl fHS bayetrddisuliaé of a4 the
are formed on the glass substrate 21. As shown in

enfh & e 41’1 igr ?@ﬂﬂé‘s;%nt@ﬁ@fﬂ@ﬁ ahe AGeutubatetdwbsn Gdleegate
el ectrode |line capacitors Ce. Therefore, in this case,

e1kbBeryol 1 age g snPERPRheNAl id @epRé&antedlty §,) & ddl@tionship
state in the CVD chanber. Were charges of the entire

008} & &l ,ectyode hinadtsohepresentgd= Qy/Q, i@ eapasiisied.
between the entire gate electrode line 8 and the

(3§REEl €168 agifowkl d ScHARaseRked by e siktratel idgee being
between the gate electrode line 8 and the stage 41 is

trhgRESseM ed A¥ Uhowd rel akr@nshioB, while the substrate is
transferred, the entire charges in one gate electrode line 8 are
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 Vy is inversely 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 Co * A/L, and, where the voltage applied between the gate

electrode line and the support portion 40 is represented by Vi, the
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of QO=C0*VO or a relationship of VO=QO/C0 is
established. (3) FIG 10B shows a charged state of the
substrate while being transferred. As show in FIG
10B, while the substrate is transferred, the entire
charges in one gate electrode |ine 8 are concentrated
folwanlhoeatd ©ivrahevesaasLppead: portion 40. Hence, a
gate electrode line voltage V1 rises in proportion to
t he f.engph Acof+ tye)l i=ne, # f(LyAe support portion 40
comes into contact with the substrated 21 evenly, a
(408t e lre G rde | ivRer¥oht agetalk | spplneer seltyeen the silicon
proportional to the width A of the support portion 40.

sethibdrRRlitbY, 1hpaevertterhe 26Uppar th@agdteor14@tandet hine 8 is
substrate 21 cone into contact with each other at

rePPd ding cdUBy 1R, (i 8t 0534 Dt Bf bbBResIRGler 8b@i2dndiictor pattern
vi bration. Therefore, it may be understood that the

20 9Rler8d aebpede ilsi AgpMdndga BIP Ch$,arS a dhpaXlitemyytwiern the
proportional to the length L of the line. To be nore

sePEH G orad LARACI bOFtahOVend haersuppotd ROEELOEIA0 1ine is
beconmes CO * A/L and where the voltage applied bettwen

reb PEs O@ Bhech | adR lrbneowinl (RRaSUPROIS qrakbilashdd: i s
represented by V1, the 21 follow ng equation is

est apl | shed: » 5{chQ (232 Y1} / (Co * A/L) = Vo * (L/A)
(4) I'n such a case, where a voltage applied between
t he §béé£d1@1g £6 FneOAKHIGE Q& sd ByRi opat {186 Bo2(1)gnthd Hellowing

gate electrode line 8 is

equation is established:

Vsio = (L?/Ce) x {ca/(ca + Cb)} x S

According to the experimental results in FIG. 6, good
approximation was obtained also f;om (L/Ce) x {ca/(ca + Cb)} X S.
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) 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—tyée 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 driving circuit

12, and the capacitor driving circuit 13, where they are fabricated
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represented by Vsio, a capacitor between the
sem conduct or pattern 20 and the support is
represented by Ca, and a capacitor between the
sem conductor |ayer pattern and the gate el ectrode
line is represented by Cb, the follow ng equation is
usesd aftsshed: Vsio = V1 * {Ca/ (Ca + Cb) } According to
t he above descriptions (1) to (4) , the follow ng
equation is established: Vsio = (L2/Ce) x {Ca/ (Ca +
Cb) } x S According to the experinental results in
(Tt HBogamMBNT)appr oxi mati on was obt ai ned al so from
(L/Ce) x {Ca/(Ca + Chb)} x S. Therefore, it is
pref pre®ed 1LoakBe o Weanheek metheds haved( WAGe )trensferring
{Ca/(Ca + Cb)} x 2 is smaller than the first set val ue
a @RthwhethekanéldEesupsfCaidL30t Bh)3 traBsifersaabdterios.
than the second set value. The configuration of the
pr esestallv,etiid @nihsf ar sudtranky 30affmct tares fegrred by using
top-gate-type polysilicon thin-filmtransistors 20
a desksidreBobpdt IS faodeghe ngrandfedi peivts.30l6n autdidneonransfer
the present invention is also particularly effective
bok 88 JUGhtHd pNSESE DS oWl tin-lFalgecramls st ot subst86t€en0l are
(long gate electrode lines) . The present invention
athasnhdeenrdesxanped, Wihe fiegardlhcrEhEsstor pukekrates 301 or
regions. However, the sane configuration can be
ei8PP! tBUni M Gd rerddsS stsUCRuBSt2Ddhe3@at £rd | aetatiad N one
circuit 11, the signal line driving circuit 12, and
trbReF€APBEA D3l | ad Nghein Gl tFIES,. Whersad ey, arespectively.
fabricated 22 using TFTs. (TH RD EMBCDI MENT) FIGS. 11
ThaRda A 5 heve 4 ansftaia teetdredsans €dr vérewh 1 Yeabsd &t Eupprtopads
athin-filmtransistor substrates 301 by a transfer
(bbab@tsuPPBrt portions) 40, provided on arms of the transfer robot

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

By setting the support points outside the pixel';egions 1, it
is possible to prevent‘electro 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-film transistor substrate 301 where
a plurality of circuit patterns is not adhered, it is also possible
to prevent line breakage due to static electricity by supporting the

substrate 301 at points outside its pixel region 1.
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Usually, the thin-filmsubstrates 301 are transferred

by using a transfer board 303 and the transfer robot

306. On one transfer board 303, the plurality of
thin-filmtransi stor substrates 301 are attached. For
exanple, nine thin-filmtransistor substrates 301 or

10 ekghd drhitn- bi | vsingaast Sdmyfesulstliod edmiQirate® the above,
attached to one transfer board 303 as shown in FIGS.

1tlk gosk it e £69RBGEAY Bk¥akaddBE @akerdud DSt asibH et eScity
are transferred while board support pads (board

£roM PP dr AL EANEY A o0V hHEtk HendeNREDf &Deptdvarelete, a
robot 306, support the transfer board 303. These

deboas gréUP@&{ {71 PRASm A0 e nTURPQIH 2t NG sTRBRYH a POLIL S crystal.
set on the lower side of the substrates 301 outside
the pixel regions 1. Each pixel region 1 is, for
exanple, 730 nmx 920 nm By setting the support
poi nts outside the pixel regions 1, it is possible to
prevent electro static di scharge which occurs in the
20 scan lines 8 or signal lines 9 due to concentration
of charges di spersed on the scan Iines 8 and signa
lines 9 to points above the support pads 40. \Wen
transferring one thin-filmtransistor 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 pixel region 1. 23 Note that, by
using a transfer nethod simlar to the above, it is
possi bl e to prevent breakage of lines due to static
electricity fromoccurring in an electro-Ium nescence
(EL) display device, a device provided with
| um nescent nmaterial instead of a liquid crystal. 24
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What is clainmed is: 5 1. Athin-filmtransistor
substrate including pixel regions where gate
el ectrode lines are arrayed on an insulating substrate
sandwi chi ng sem conductor patterns.and gate insulators
with the substrate, wherein shapes of the
WhsenML Plaunearisayer patterns and the gate el ectrode
lines are set so that a value of K obtained fromthe
1. f ol | Bwhig- oLt @msiissognmaidseratdancaudinspisslt remlans where
when the thin-filmtransistor substrate is nmounted on
gate meflakttadd elinds Kare( |gm@ayer {®a/ §€a ins@hyting Ssubstrate
where Ca represents a capacitor between each of the
sasd@wi domdu steod cohdyaorp artsenss agrd t getadingulespre, wigh the
represents a capacitor between each of the
sugehranduct or | ayer patterns and each of the gate
el ectrode lines, Ce represents a capacitor between
eachwbereiespnes abthe sehieerA4qioes afd RfdefRe gnd the gate
table, L represents a length of each of the

elefbradodenesnése §AH =°rEhfeseniatue bt P%@gg%‘?f%’c%“ the
o3} SB1S (A PBndeh STH0L ST SBTHE TRFRET FFR TPINGI DI the
e RHDELRNS 2AOL Sl ML CLEL T ozt i ghepes, o

el ccky QUR LT3 8, 281 o0l o vl ve of k ovtatned

whg%‘g é/aa!r%eregén tahlcg_ggnl:l%rt %%Q%Eg;l Oéac%ug)?t &ff‘é &emiconductor
rncl udi'ng pixel regions ere

layer patterns and the metal table, Cb represents 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 the semiconductor layer patterns and the gate

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

is smaller than a second set value.

3. A thin-filmtransistor substrate includingpixel regions where
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25 gate electrode lines are arrayed on an insul ating
substrate sandw ching sem conductor |ayer patterns
and gate insulators with the substrate, wherein
shapes of the sem conductor |ayer patterns and the
gate 5 electrode lines are set so that a val ue of k'
gaQ@t ahpedrddomihes hobl awgeaqual i on iinsamatiey thastrate
a third set value when the thin-filmtransistor
sa SEPSIH e skl dBHHCRd r Ola Pe iRl et b i kate {dsla'tprx with
{Ca" /| (Ca" + Cb') } x S where capacitors constructing
tha Sapadater between each of the 10 seniconductor
| ayer patterns and the netal table, a capacitor
bet wekére ieashnmefs ¢ hehseamtomtiicttor laperprgideres raddig gate
each of the gate electrode Iines, and a capacitor
elbetymin ldaeh ofet het gat echelteet vodlee ¢f ne's f@inpd from the
netal table are cal cul ated approxi mately as parall el
foplewing appuitions igf sopdienpthrras, thespeset veplue jyhen the
other words, a 15 parallel plate capacitor nade
thbet ficleh teachistor HabssnpEdNHUACHATLEAYRR @ FRitfér h3PHhvd
a projected pattern of the sem cgonductor |ayer pattern
to ak§urfHe€edh rhiCaret&r 't afle ilsxr&presented by Ca',
a parallel plate capacitor nmade only bg/ an overl ap
whaFea CBRE WET S R SGF UERERT sBnPeBRAGH P /RE: it Perts the
and each of the gate electrode lines 20 is represente
ey SRR e Y TGP T WA AL Bhe 1 RGP SEet bEEween
el ectrode lines anpd the netal t%gle obt ai ned
atterns

eaEBmBhsit o e APt A ont 2YEF ng Shd* ' °°F

I'S

ted. b iy l t electrode
elégg%‘ﬁ% éL%FlshéggF% P nggg%{%ée%@g?gﬁe%gg%f éé?%u %t'ereatle trod
i f f . . ralle
1l§§£0a§§tﬁ£§$eéaggkﬁg¥‘ee e E%‘fc a%t%gié%%{@%%ﬁ%w%% birallel

ar ge unit ['engt

p16BE N fdddnebEansy stek: SUbsthat & AGRerdL By [ Anchbehd? Sords, a

bgf the gate

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 anloverlap 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 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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26 5 10 15 20 25 wherein the shapes of the

sem conduct or | ayer patterns and the gate el ectrode

lines are set so that a value of k" obtained from an

equation k" =L x k' is smaller than a fourth set

value. 5. The thin-filmtransistor substrate according
whiPe & 3hE dhapeWheF @ink §d1e donaubest NG ysehsddtalrasi sndrade gate

of a glass substrate, the semn conductor |ayer
clPetilNs iake BRdesof oltpsitl hcoaltdidr fi/l mbbthheed ght®@n an

insulator is made of a thin filmcontaining silicon
eq@Xtfn and an interlayer insulator fornmed by plasm

CVD on the gate electrode lines. 6. The thin-film

trangr storL sulkstrate according to claim5, wherein

the value of k' is 0.40 (mB/pF) or | ower where a 150
isnsmilieak thanl & chourhi detfvdimd.s used for the gate

insulator. 7. The thin-filmtransistor substrate

according to claim5, wherein the value of k' ' is

125 (mm 4/ pF) or | ower where a 150 nmthick silicon
5.0xi dBhéi thinstidgedrosisher gathstiraéal aeeprdgng THe claim 1,

thin-filmtransistor substrate according to claimb,
whakeipitheainsyla tdno pebsfinids susGeart 3 J1paF gL tTane the

730 nm x 920 mm 9. A displag devi ce Qonprising:,
semiconductor layer patterns are made of polysilicon thin films, the

gate insulator is made of a thin film containing silicon oxide, and

an interlayer insulator formed by plasma CVD on the gate electrode

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 5,

. wherein the value of k'’ is 125 (mnf/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:

the thin-film transistor substrate according to claim 1; and
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the thin-filmtransistor substrate according to claim
1; and 27 a display material such as a liquid crystal
material and an EL material. 10. A CAD program for
desi gni ng shapes of sem conductor |ayer 5 patterns
and gate el ectrode lines, wherein a conputer is caused
to caldidate Aatapan tach Gas abetuesn @gehadfmdteerial and an
sem conductor |ayer patterns and a netal table, a
EL oepaaiitaar. Cb bet ween each of the sem conductor | ayer
pattern and each of the gate electrode |ines, a
capacitor Ce between each of the 10 gate el ectrode
lines and the netal table, in a case where a thin-film
10t r anki GARrpmagrsty doe Ass nimoedhenes hef nggmjcongyreor layer
the conputer is caused to calculate a value of K based
patretrre andapate torectaodehbinpaci tor Cb, the capacitor
Ce, as well as a length L of each of the gate
el ecvheyRin |e2CmpateHbdEr aﬁ‘és%‘%lr"F%c‘éalﬁ”éétS fs CPﬁa?ltor Ca
one of the gate electrode lines is in char
betiygen LarBtIE tharﬁfn&ﬁ%e}uawmaxeﬁ qaLt/teéySf @Fféal table,
S, the conputer is caused to conpa

« AR (Ao SR e Pt AT T A O ﬁ¥%’f G Eets ana

dtod wh t
=Gt £he AR TP PrE L B VAIRSo250 £ R p1fsrart of the
thin-fi t bst
oo JE 108 i A h A R L BRSSP LB Sl 8 s
traltlgfa teodr osnbggrﬁ: % %&;hﬂ éu&'lstt‘]rh%t ﬁetgfeta@l)éel r eg' on
el ng configure by o] xe I'ncluding thin-fi'lm

tr an%hétc% ?)utEJ?Sl%eEg{lggé ¥o @QPchl'éetedgl\}é'lﬂg of K based 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 equation

K = (L/Ce) x {Cca/(Ca + cb)} x 8,

the computer is caused 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 first set value.

11. 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 driving circuits for driving the thin-film
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circuit region nmounting driving circuits for driving

the thin-film28 5 10 transistors, wherein a

substrate support portion provided in transfer neans

transfers the thin-filmtransistors while supporting

the thin-film transistors at support points set on a
trbnsiomarsi,de of the thin-film transistor substrate and

out side the pixel region. 12. The transfer method for

a t hihefeimatsuansirsteosuspdrst pat eloraprovridiatgin brehsfen means

11, wherein the plurality of the thin-filmtransistor
trgupferatas thhme fdduitrechsdatars ranid Pesunrrmtd nanehe fain-film

transfer board is transferred while being supported
transstippor et poinpestserings achont shcsitgs vidg R the thin-film

transfer board and outside the pixel regions. 29
transistor substrate and outside the pixel region.

12. The transfer method for a thin-film transistor substrate
according to claim 11,

wherein the plurality of the thin-film transistor substrates
are mounted on a transfer board and the transfer board is transferred
while being supported at support points set on a bottom side of the

transfer board and outside the pixel regions.
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