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DESCRI PTI ON  LARGE- S| ZE GLASS SUBSTRATE FOR PHOTOVASK

AND MAKI NG METHOD, COWMPUTER- READABLE RECORDI NG MEDI UM
AND 5 MOTHER GLASS EXPOSURE METHOD TECHNI CAL FI ELD
[0001] 10 This invention relates to | arge-size glass
substrates suitable for formng array side and col or
filter side photomask substrates in TFT |iquid
crystal panels; a nethod for preparing the sanme; a
comput er - r eadabl e recor dRESCRERTION havi ng recorded

LARCEL 81 2E PEDAS QST RS TIRARS Uk 10 dpHideors i Othip heniéiif METHOD ,

nmet hod for $%€osure of a nmother glass for use as array
U

side and cOYETUTHR{REARARLE RELQRDING NEDEHY, |ANR d
crystal panel sMOBREKCBORSD BRPOSRRE[ #8RDDI N general ,
TFT liquid crystal panels are constructed by filling
liquid crystals between an array side substrate
having TFT devices built therein and a color filter

substrate. They are he ive matrix
addr essi ng schene whe controll ed
[ % ges for controlled alignnment of Iliquid crystals.

[00037his iheemBiew afémee@fté f@aﬁgéasvuﬁé dgela%@%d@é&ates
qgﬁéﬁins are_forned |%%§ ayers on a not her ass
&F U TMR% AL J%«ss CoJO& itid tergwdde
pPlatosske Sd‘l:rsimﬁte@ iAgpi |'H1'Is inag«u:mfg o::iyrsazlallt pdilelie;Ng method

=t AP T T, YR SIS SR R

haydmer ﬁm@ﬁ%wwnaw@gmgr@mﬁmwemm &bedypethod;

and R e tHb P ¥ Spolsirle & RN oA H te?’:r ?1 b%tDQ' %éeararsa%rray
.and color filter Side substrates a
S%F&ﬁ’aﬁ&brarfélﬁ@&eﬁéﬁy subgitratesg AR gE aégu@ﬂ crystal

panieQlst, exposure, such -1 |arge-size photonmasks are
typically made of synthetic quartz gl ass
characterized by a | ow coefficient of |inear
expansi on. [ 0004] BACKGROUND ART

[0002]

In general, TFT liquid crystal panels are constructed
by filling liquid crystals between an array side substrate
having TFT devices built therein and a color filter substrate.
They are based on the active matrix addressing scheme where
TFTs apply contrclled voltages for controlled alignment of
ligquid crystals.

[0003]

In the manufacture of the array side substrate,
patterns are formed in plural layers on a mother glass such
as non-alkaline glass by repeating light exposure through
originals having circuit patterns drawn thereon, known as
large-size photomasks. On the other hand, the color filter
side substrate is manufactured by a lithographic process
known as dye immersion process. In the manufacture of both
array and color filter side substrates, large-size photomasks
are necessary. For a high accuracy of light exposure, such
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So far, liquid crystal panels have progressed to 5

hi gher definitions fromVGA to SVGA, XGA SXGA, UXGA
and QXGA. It is believed that degrees of definition
rangi ng from 100 pixels per inch (ppi) class to 200
ppi class are necessary. This, conbined wth an

LERIY R A oY, Radk! o EpFHARRAL quarea

giashrhampcteees Some lpahéaogfeﬁrn@mmtufoéctlum@arusmns ion.

[ddweLt echnol ogy known as | owtenperature polysilicon.
In this case, it has been studied to bake a driver

ci rcf? ATt HelIydd rvstal panelshdiaye pRagmRFssd to
hlgj_lﬂa‘a:s deﬁl:ﬂﬂ:ﬂdﬁrﬁﬂﬂﬂm megltfqmsv@m, XGM)| GXGASQUIXGRS and QXGA.
i XPOS er e
Tt i e RO Ep; Yol ec B0 dereRLion, 2Rgb1nG, £Egm 100
pifxel s gege-igiche (pipdt)ocdsisst doni2@g pphstclates azehnbickissgry.
This 2%oﬂhﬁg%h'wlihﬁ%i$ gﬁahﬁi C%&%hsﬂ%% ﬁb@ [&ﬁggfes a

when supported i n exposure appara
St\mqte WSM@@h@MUﬂ‘@prr@@@9§|1ﬁglhrapg@r§,axeaccuracy. on the
TR QreERS kiliar,m ng substrates utilize for flatness
grrectlon 25 a reaction force against the elastic
[0986dr mat i on generated when the substrate itself is

f or cabmeg giandl o D MtRERCIYred aisdhg tther @eichndlogy

I
B0 b R erBR b R PRar B0t She LR CERES | Gifngtt pas
begnr sfudiedntof bake abdrivyrt01renﬁveonnﬂheaiek600n a
pes..»f&bﬁa%qr bb!r:%iogeckhﬁlﬁFESt 5§&aeSE£BﬁC ‘EheAéaﬁQf ?ﬁ.ﬁgls,

substrat es ones he prior t pO I Ng
W ﬁebhseqpéreauﬁﬁsbﬁ|?XPQSPFﬁugﬁ haghﬁﬁ defipégion. |

[oDbatiness. [0008] To solve these problens, the

i : d in 35 JP-A_2003-292346 and JP-A
2004 5303 PR3 REFFBEY, frir J90RG SoRBSHFRNnsBeTs: g o

needr fersilarggrassesphoetomtskhfivrmiing sdbagnaaésleﬁnibltlng a
hlgﬁe tfhﬁ@ﬁéséogpn?heaQEESXings @5@ le{#égwﬁ 10 éQ m
supporsgg gﬂ an exgoggig aégggggus =n9 e

[0007]

While the methods for processing large-size
photomask-forming substrates utilize for flatness correction
a reaction force against the elastic deformation generated
when the substrate itself is forced against the processing
pPlaten, there is a drawback that as the substrate size
becomes larger, the reaction force considerably decreases,
leading to a reduction of the ability to remove moderate
irregularities on the substrate surface. As the size of
substrates becomes larger, the prior art polishing method is
difficult to finish to the desired flatness.

[0008]

To solve these problems, the inventors proposed in
JP-A 2003-292346 and JP-A 2004-359544 a method for improving
the flatness of a large-size glass substrate having a
diagonal length of at least 500 mm, achieving a parallelism
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| ess. [0009] However, to performmnultiple pattern
panelization 5 through a single exposure for the
pur pose of increased productivity of panel
manuf acture, there arises a need for |arge-size
phot omask substrates having a diagonal |ength of
1,000 mmor. greater. G ass substrates are required to
oL AQ #Y Porkesnrapd A Alatiness/fHadanadedength tafe 66430 or
1&ds [0 such | arge-size glass substrates, sonetinmes a
substrate becones deflected on the actual use
[QﬁQQkude where it is held horizontally in an exposure
apparkéwever ai to NGetLobh A1 Ne patesd e bddt 1858ion
tﬁ%éﬁ’ the defl ect|on of substrate by its own m5|%Pt
FOUER (5 A S (BRI ToF (the Bepose ofs ipsrease
prdfusknissisy tdfe prned erdrarfzertinte ,hahetep 6eAeRs Y nlded for
n [ t is.increased,. its
Lefthe. Bz oD tindbic it do® pa V3 nEl B it ddope depgieh o
1.800 ayyersigreajierss Giabst substratesl svei nequised. tot
sdtIsERUDARS 188G @ 1RV and h&%hﬁaggxe%tsqt LRl Ple SUGDe of
544%; e-3|{%_ | ass substrates to a I'gher | evel "0

- SHZECOAGTRE SEPSTRRERT OROmeRiMEENVE BObBLETrate
beSOmeEDaBY 1 et eld\NYNth@Nack¥81i0hsdSathe tiaes@hbre it is held

noRSHEN9S B Re oY Sttt e 9007, o cquire ehe

cifcurns
degigeddd lathesge- sSircel ths debbéctien sof tabsebébrate by its

O, |\l a; t u L hat exhibi a
ow%lg§%g§§ ﬁﬁgﬁﬂhgﬁg%%ﬁ%rp;%h?%?ﬁénoﬁoagpﬁthﬁge°?nggﬁ
thickpesse ippaFiegsendargementibason prepansagyt hbat as the
siganeF anéuﬁs%ﬂﬁﬁétQé'&ﬁéﬂ@ﬁh@dteieﬁdiﬂﬂckﬂﬁgguﬂhhﬁgggg
. recorded therein a programrepresenting the nethod.
1“3\58?58&‘0%1%0? ‘?%S‘f:gtpr%t?ﬁ dee Lol 19 dlarge sdar ks of

subshpabes gbaaisboinoreassdar roy 8 dendn el vdd fid titive a

e R o E RRbE bR b TeE R e Lo ps R EShRbzatersto

highor dteveadsefyfiebdesd-in order to

DISCLOSURE OF INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0010] _

The present invention has been done in view of the
above circumstances. An object of the invention is to
provide a large-size glass substrate suitable for forming a
photomask substrate that exhibits a high flatness when held
horizontally on actual use in an exposure apparatus; a method
for preparing the same; and a computer-readable recording
medium having recorded therein a program representing the
method. Another object is to provide a method for exposure
of a mother glass for use as array side and color filter side
substrates in TFT liquid crystal panels.
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attain the above object. As a result, the inventors
have 5 found that a |l arge-size glass substrate
obtai ned by a nethod to be described belowis
i mproved in that when a photomask substrate forned
therefromis horizontally held in an exposure

appar at us, t heyifisO FRRK s ObkBEE RS 9"
fl at ness enoug riation of

[QHel 10 proximty gap between the photonask substrate
and arn@t {e¢enSbAS Shae& Vé%é’ét%ﬂ ed! fig cf’fdéio'
a

filter side substrate in a cryst pane
GG theh AP R (QRARS 1 yA Smﬁeﬁeﬁﬁétph§FGn&§Ne§GB§§rB@Ee
fmmg! tltﬂle{’tora Zi%ﬁgws&ﬂwlgiass %Wd t %bamb Qfe?t ' a method

sybstrate ..c i.ng neans incl e substrate

e B85 et iy, B Ao 15 ¢y pGF OBk
suhﬂinﬁdbsumnmmedﬂthq;eﬁmdgeﬁj(tﬁmnlzmnﬂam1ysm@ﬂdsump@mﬂ)

tt i.n mhlc
15?}56 %‘@yh%%om%%&?%u%stf& £ r?t gt&r Wit H:Lgh

substrat rests dn wedde suppor

lat@essh smoach |tonsimitiseatdvongivdges Vagialtipn oo the
pr%xd.ﬁ]ﬁ:hyp@%bt bethided! R pﬁ%%@ﬁlasﬁh%ﬁb%%%a&@(’taﬂﬁa§kmother

substrate is horizontally held, the photomask
91255 SeIV gngdé'ﬂ 80 ATTRY §aO6r RE B§lprs fddteRerdse. substrate
inThi SFdefidquad eryshedopanedxaggerated as the photomask
[og ?ﬁtrate becomes |arger 25 in size. Such
efl"ection/deformation i ncreases a variation of the

pr oxMeney gy iwstheanly .t h&lthd:ﬂmm)ﬁotmnmﬁr atubsancite is
hoE@EBﬁEaﬁh?sﬁeQHSRﬂsﬁﬂ Qﬁ?SQEE gEg&ﬁgﬁSﬁuﬁgQ?QEgte

fo exposure, giving |cea ega vé inpac
ChPFFElEﬁpB‘@GPé laséuﬁscyhessupeuxe;eu BPsh@epsuppogkt in which

sub@ioheddtsngnthﬁepﬁﬁbbﬂlerEéBe Y&l tAki 8lpbstPatBealong
eds 3 mherert % su gtrate uE de sungort bé suction
EPRZe8Ti K¥SuSp8Ft FHEPPRE) phBRBnEBR SURstrate fpwnside

‘SuapoekpmﬂuwhlappahetIﬂbsarﬁOECEesﬁsabﬁ|Wedgéosﬁﬁpbﬁts in

cogﬁéeka&ﬁtﬁStthsﬁﬂgﬁkéé%h 8§8$|% {#gﬁea?gaﬁgs?ﬁgggrgusually

outward uce
twqupifleasuppentdr. Im eikheruesansiherhen hthe yiwttanask

subl8vpatdeisURBLikohsatiy! héed, | Phe- ﬁhéﬂ@ﬂggk'ggbggfate

Pfotonask substrate i n an exposure appara
deflects and deforms by its own weight. Thls deformatlon

becomes exaggerated as the photomask substrate becomes larger
in size. Such deflection/deformation increases a variation
of the proximity gap between the photomask substrate and a
mother glass disposed beneath the photomask substrate for
exposure, giving noticeable negative impact on the exposure
accuracy.

[0013]

In the prior art, for reducing the proximity gap
variation, in the event where the substrate upside support by
suction is utilized in supporting the photomask substrate in
an exposure apparatus, a force is applied so as to displace
the substrate upper surface edges upward and outward to
reduce the deflection around the substrate center. 1In the
event where the substrate downside support is utilized in

-4-
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a dowmward force is applied to the edges outside the
substrate support position to simlarly reduce the
defl ection around the substrate center. However, this
method in which 5 the nmeans of supporting the
substrate in the exposure apparatus is devised to

L2RRaT S slde
R QUL R A AR SR 1 SRR Gyl s,
a (donnward faxgg |JeﬁJIatPPd|1@dcm¢béﬁ@rmig&S mrttsn@le thiee

st e ted AHpR! igfh it dnh & o5 Wislinahay é%dtut&% ?10 Q& 4T8SEction

10 substrate becones |arger in size, rceis
arpounds dhe, syhsidat QK?QHﬁﬁrbonFPUPVﬁﬁvetﬂiﬁfm@Eth in which

tr{@&ﬂe@nm hfpperitiod ahel SubdtaeASh THRS khipbRulfor

DR, 5 MRIER o kel A oAt lodosn Fhe sapeste

amnahusersztd&e_ﬁdeMngsuh‘et patoxioity @ap sabkdbtdon has
tl'JLeS 8‘:‘&%%@:?@‘1:4&%0%1'1113& Qi f:.%hag:ogl%ld c%ﬂ:%tg gmgl | Ie?)% rol

mm_ speci east
thee foxce sr@ohﬁnap[sﬂ@pgl tOZGhFOISU[b@rtg@-tsl zeAgl tiss photomask

sdﬂ&%ﬁdﬁﬂ‘Eédﬁm@anaég@bagﬁnQEzeleﬁgﬁﬁrﬁgrako @@5&3500
speci fical | east 800 especi al | east
nefegﬁﬁrﬂhlrﬁﬂ&ﬁFﬁHﬁbﬁhﬁrP89t§P&em8FGCGP§ﬁiCPﬂ ter si de

- [ophatjomask substrates in TFT liquid crystal panels are

o O 0, L Bl dormin
a phbtomask suh@twdéeanwhpbhchb5|bbenffﬂahtepédchniQhe
veQElﬁgin%%@ﬂtEB% dBEngBtOEeEEB fﬁ@iﬂcﬁhgﬁ'gﬂgspﬁggoﬁask

| aser scanni ng
5“8?§5P§8eﬁEnBlﬁéﬁeﬁuP§ﬁ§aFﬁ Eﬁoinﬁrﬂysﬁ@ inesigeohe and

dlbgﬁhaiuﬁéﬁth oF hheléﬂbﬁtEQDemﬁorsﬁ@@ﬂ@hegll;hgtSQeast 800
t hod of Eoldln E iubstrate durlng t he nmeasur enent
esPFﬁ&F} gnat| Feg8Ft fe8PORBMdi ng wher eas t he

[09m5§trate is nost often held horlzontally on actua
vertical.l

Nhen FHRS TR0 4 idGe BUBRILANES habih S20rhhBed

'1e§QFha@§sa§réeﬁﬂtsﬁﬂédeS shecifscallisatii 1éastl 800 omm,

esﬂEéﬁHiEYaHtaQEHEECY @@ qmﬁheffgﬁsﬁﬁﬂéﬁ %Pfé§e§1§euggeéolor

own _wel or| zont attit

fle%rsédwapgos?@aﬁh FUDBEraEes nandTRY lheusd b%IFY%t’F@l panels

are formed, known methods for measuring the flatness and
parallelism of front and back surfaces of such a substrate
include an optical interference technique of counting the
number of interference fringes and a laser scanning technique
in which a laser displacement meter runs in proximity to the
front and back surfaces of the substrate for scanning. The
method of holding the substrate during the measurement is

'traditionally vertical holding whereas the substrate is most

often held horizontally on actual use. The reason why the
substrate is vertically held when the flatness and
parallelism of front and back surfaces are measured is that
it is difficult to measure an accuracy when the substrate
deflects under its own weight in the horizontal attitude,
many diverse ways are utilized for holding thé substrate
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-5 horizontally in the exposure apparatus, and it is
difficult to neasure flatness under the sane
conditions as in the actual use. Since the deflection
of the substrate is in inverse proportion to the cube
of the substrate thickness, 5 the propensity of

hc?t‘i%r[t?&%f'ﬁae Y GIRN, artabdug‘”%%%f 'ts 1%' Heeicult

I NCrease asS Sl ze IS |1 NCreas sugg Sts
todrasurg Hatneas sindexr fdesisgne tqama,é;tlo@ﬁens\m@n thige

adth@iinesse of sinéébﬁhéaaefﬁécké%ﬁ' b¥ PRasy:Bdt+atEhes in
verti cal attitude is_|ess _than several tens

] of
1%%&]?%%@&&%@61@“@@ && e é}é,?&étaﬁéewthwkness
ticefpropasmdanaloft ebsitratendieds edflardiementts th‘ﬁtl tthieWhess

. i . bl i

1/ LY 4ol RO RIS 1Y 138 reneel® siShesTs.  Fxop the
aspecit ofs delﬁterm‘s.@nan@ pas@ibdlity dhaftr erenawtiebadche

£ 134 AL 501 %gb%"f:t}%ht: ?tﬁ% f%utallg.gs PN ?.n"\@}‘xeoﬁrert ical

substrat e hol exposure, that 1s,
atigudend® diesssk geveralofense of| mlcrﬁ@%uﬂ:h@nsubstrate

onsS laldtd 10 Bx PR kri 110 debrad sefive2aqUiahe! Yo RBAAYEERIof
arallelismof front. and ba

the fl and ck
migtong. By Gite, o8 BE1E0E USNGSERR BasklSiBoRTie 1f the way
ofhsubistyatey hollddi.ngean athweehnle{asdre?ﬁham ofhannmaaeui-aagnsuch
0 fla r [ n
a0k Rl T Bag iR B 3 Foal She' pask, AUeATEE or o
supsiratendsst timet someonsatbebvayaos subshratechpilddhg during

ex@b%h&%ﬂethﬁﬁmﬁﬁerghkh%iﬁba%ﬂ%ﬁstﬂgtgkﬂgﬁr Eh Ehbﬁ use. In
measur ement _net hod substanti al | ers
the guxzeatositygEaon .| HP@I@Y@FZ e nﬁh pebhadkof UB§FF‘§P‘§31Y

mewb&ﬁr:l.lﬁ@ﬂ &hien faagﬂatsextaﬁau araﬂ.ﬂ.éﬂ.ib?isof E26A8] and back

er enc IS e ess 0
suSTaCeRnce & SUBLEae: &?é&gaiﬂﬁaﬁa@eswb ER8tL hepding way
hasu betanaﬁeyelbpedTF'lTlmqopstine méasuremsmpt cof Wiesn £latness
anﬁupﬁkﬁiﬁglg W B @rgﬁtshﬁﬁ Bgc# P%féégangkanFﬁP tr?ﬁe has

ness O mm ex bits a ness I agona
tOOFGEBrﬂ:ot@xIDGSNPﬂFHFﬁ@?;Qt wethpdagn gegubsbyata ﬂ-hethe

veif@ﬁ.bb.g.alat%&'thﬁéde H&mxselsubaié %fatzpé@éﬂ&ks%@améd IWith this
hori zont al our -side_si e support, wll
mefuEeREnE Bethod, FBHSBWF%@-’L%%%%H? PRjthe flatness of

suchr aedpppdssipeapRbtbhathesabgdtagosavheésngébdoin an
ex6036%8"§p£3k3£35§8 -84 m as
[0016]

Reference is made to the flatness of currently
available glass substrates as large-size photomask substrates
for TFT exposure, for example. When a substrate having a

_ size of 450 x 550 mm and a thickness of 5 mm exhibits a

'flatness/diagonal length of up to 6x10°° (flatness ~4 um) as
measured in the vertical attitude, this substrate, provided

- 1t is held by horizontal four-side simple support, will

undergo a deflection by its own weight which corresponds to a

flatness/diagonal length of 4.7x10°° (flatness ~34 um) as
estimated by material strength calculation. Then during the
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estimated by material strength cal cul ation. Then
during the -6 actual use in the horizontal attitude,
the flatness is around 34 m Also, when a substrate
having a size of 1,220 x 1,400 nmm and a thickness of
13 mmexhibits a flatness/diagonal Ilength of up to

lat S - S red in t verti.ca
A s PR ok e L AT B’ Rdngfs 5 arouna
34Qmi.zoRlgb, f RHEnShdgubkkpheeSHARROY, aVkikeUBEEL 0226 x 1,400
deflectiqQn by its own wei ght which corresponds to a
o} |aqdh s SCRRERS. HToridh b EAhibits. & (hedpresd aizggnal
i 5 j tr.en iOn -
LRRIERE U T SX1DY Tatalftos I Hh) 2 it in the
V&alﬁjiqald@ttﬂtgldfa.attﬂné@s subsdiraed pZoYyided Wtt Hsr deldcby
hdrQ A1 FirQ e %‘iﬁm‘ial%eféuga?dr‘?ﬂs wilGOURheLERAZUr €
is taken mainly on the”side Of exposure "apparatus in
defdeqidiony by dtspewnpaedabd whdthe gorrgspandssiot a of

' enl.ar : Q017 the
fls%ggc%fsr i tgg.talﬂgﬁﬁlt Eee%ﬁ%glﬁ%ts l}r'r%g%(ue) o?(fi :3:?‘e§3bst2r4 t é'mi)s as
esttimaded dye maltieciaflasésengehnoaienlgitden.durhery during the

actHRASWse Gn $he hRTiLOWRGISUHEIGEN. TQﬁgggégkhégngQEground

flatness" 1s of the front surface. The SUrft ace’ |
24Bhem20 Wptlerrsespéatetéd hat cosreéetDoe ¢f ofudihedsPidEtions,

I duri . . _[0Q18] A [ t he
coflpi3mbRardd 15 BARkhCnauRvobe  thbr S, ot Srpgsure
appavefusr dnhidhe podnd airat, bhénbacbmesl BYFf26ult as a result
ofneﬁggmée/esgg&%cgﬁﬂgFggﬁgﬁiﬁi ng quantity of material

to f or t

e remove eni ng and
£0847dr mati on-correction) and an area to be processed

are ;i@{ HHE c{éjfi%%)&'ﬁwe r}-ﬂe;/ @rbia;taias#o&%ciﬂ%%a%@um
uantities 0 or 0 .
suBpEPuth 15 GhbnbRESabe HRLER SAcES kBe,BAE0EH Glass during
expotarsi (edeon BAet hewbas isﬁ]{:ﬂﬁcﬁ?i. ?mhﬁaﬁﬁmg"éﬁ\ﬁface
sss;and.p lLeljismQ t.he ont. a ac

flét?%%%eslgnghgﬁga%ggg i FRTERSEs o %t?@ékasﬁﬁ Ge iis the
uppht gurfacel thati iadeemhtehfnom theanotbebyglass during
exp6sifat el y neasuring the flatness and parallelism of

?he front and back surfaces of the |arge-size glass

[0Q4Bdtrate

Addressing the manufacture of large-size glass
substrates, the inventors have found that when a finally
necessary/sufficient processing quantity of material to be
removed (for flattening and deformation-correction) and an
area to be processed are determined by comprehensively taking
into account quantities (1) to (5) or (1) to (4) among (1) a
flattening quantity of material to be removed determined on
the basis of height data of the flatness and parallelism of
the front and back surfaces of the large-size glass substrate
stock in the vertical attitude which are obtained by
accurately measuring the flatness and parallelism of the
front and back surfaces of the large-size glass substrate
stock in the vertical attitude (i.e., in the state where a
deflection by its own weight in the horizontal attitude does
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' asaﬁﬁlﬁﬁéﬁ%ﬁdp fE e®s8PngccrBarYoflishers E18§t P

35 stock in the vertical attitude (i.e., in the state
where a deflection by its owm weight in the

hori zontal attitude does -7 not occur), (2) a
quantity of material to be renoved given by
previously taking into account a deflection of the

k | ,
SR g2 B g SO B ME e B Bet b okl e by
prwgp@stlypctgmn@n inken aciseup tp noﬂsﬁask:tsgnspfattbe substrate
stGE%T%@d E%OEhEh%eiﬁﬂ%tr%hicﬁig%éh E%othhéZQﬂE@khEss and

ported, (3) guantity of material to be renoved
Sl&ﬁv@ﬁ EPepF@ﬁSGE§F? eec %gapﬁtGhﬁcéﬂaﬁPrﬁ BefFdtiap yhen the

pn@ftgtnth@kp Eﬂb@mlteSWE%ﬁrh@Hﬁ fe:aﬁs ;ﬁﬂeb}éubBErEb@t tamfa_&k) is

sypstira Su or e 0 rate.l

nod 132ty FUBRO sy N0 e BngnETEy  oF ‘ParediaaLte; by

repbvedt given by brevdonedy takzngl¢ntatadc6nnt1andeformation
r r r u ' t

o 5l Bt Akt LlBleohyd BaRLER bY{ tn8UBRSEDRARK' Bbstrate

SUPEﬁWeHhGGt shei photbpaskeshbatrateakbnguppeostadcdnnthe

exﬁBﬂﬁﬂ@SaBEaEh%hﬁes?4@“&'&9aﬁ€§§§QHEnﬁa98£Ea§'@8 be removed
pol i shin si ngl' e-side polishing if ger or med
t@ BiaEgn; for

suﬁpwedmg the flotheki gnaek,t Afid wlpsarqﬁanﬁief_;-koﬁum&aaelal
C e Su

to, BeLrSER e, AR L ERRaER HY Or Y 36081 T takase " LREh L A Gpunt
chhngeragodf filagyoesak ﬂangnb giibatqglientt b&6OB-sifie2folishing or
5153080k ThLY 31 b3Sl 1eOPRFRLnglo anf 9hRSH/ 6r3gRRAnG

e hor i zon

‘t°¢ﬁeﬁr #Whensy SEH@F@nﬁgﬂcbuﬁgtmﬁV@dféﬁnﬁbefﬁbﬁﬁﬁﬁéon of the

subgtgatéléeoakaaﬁrfaaeStbabﬁobésgueaerfsspéatﬂee surfaces of
a variation of rOXImt

ure a parat us,
the s BRBERERRE BrOEhrnLRetanLe, APEaLRRdLD sbhRge Ll ALbss
substrang havangaar dyagofdalolengthrofi hteleasde500 mm,

esBUBRLI R0k M BaIE 1| bOH! fncT 5hoL PRREACLS/BEQUEEE: Jengen

I'm na mtigating a A8 f 6racdrre

of sugetool . Bhgoéxmﬁsune nppacohyal ASt@tha@sUl tThdde when a

roxinit% ag variation is readily elimpated, 30
PhFE@E@?kI ugﬁ ratesenrmedEReRokhe pl3v9fetizpaglens
subgbdshte Sfdas@ppbAbed Cah Cah adefostte apﬁawéaﬁe uadeariation

Of:ﬁéés%% #?@?E&SgaPhéegﬁégﬂcghgl8ﬂ§toma§k su Q %gtgfand a
mother glass serving as an array side or color filter side
substrate in a TFT liquid crystal panel is reduced,
eliminating or mitigating a need for correction on the side
of the exposure apparatus. As a result, the proximity gap
variation is readily eliminated.

[0019]

In the present invention, provided that the least
square plane calculated from a surface under test is used as
a reference plane, the flatness of the substrate is the sum
of a maximum (absolute wvalue) "a" and a minimum (absolute
value) "b" of the distance between the surface under test and
the reference surface as shown in FIG. 1. The flatness is

generally known as a total indicator reading (TIR). The
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of a maxi mum (absolute value) "a" and a m ni num
(absolute 35 value) "b" of the distance between the
surface under test and the reference surface as shown
in FIG 1. The flatness is generally known as a tota
i ndi cator reading (TIR). The 8 parallelismof the

oo HIRRIRNR b BB GhbbERE0SCE o p IR Apg e B 0en o

maximfimc 8vdag shodnumnof| Ghe2diFhantéabatweensfgentrahdyback

sufPaWEs 88 QthhaHn &ekngss Tﬁﬁ'fﬁééHéé %%_qéﬁbé?fiy known

1, numer al g substrate,” nuneral
assgr tagalukbdrkpess, vandathepefEIV12 iEn (BG4 chstnumeral 1

'issﬁhérguﬁbﬂﬂﬁte|nnﬁhgfai 1muﬂ§rﬁhelsuf§aégeuﬁ59§tEé&@ and

front surface, and _numer al

_ nu{nﬁga a&ﬁ %Eriﬁ@eieFEEZEFuaEE RLEBE di ngt 5 TG he? prisdesal 1

isi nuensubatpaem deameraphdB 0B Skhé Of b ‘sﬁﬁﬂ&cét Zgnd
bst, for preparing the sane, a

nuﬁ%?ﬁi i#o e?%gge%grg?cﬁbther gl ass, and a

[Oﬁéﬁﬁuter-readable recordi ng nedium as defined bel ow.

15 OAebmm@ﬁet %@ ,fpg@sea%peh Htﬂohaég&rihég gl ass

substrat e, sk sub

- phetomagk- fﬂ@‘“ibﬂ%t %ﬂ’é@ﬂ Sibe 9hees beibgtrate. | a metheddfor

pr@baﬁﬁngeﬁﬁés.‘;‘éﬁeprQCﬁéﬁhbd‘Cf(Uﬁ"Elgeaé d@&é\hﬁa @ mother
1% ona k_substr te 20 %ahi %$9§ sid to an fined
9183005t AparRPRETT Frafahie (RPRrTaing Beduny <7 flefine
bekages, di sposing underneath and adjacent to the
Clgﬂ@tfnask substrate a nother glass serving as an array
e or color filter side substrate in a TFT liquid

crysRamethafeforanteparingani hgroeghizer ghashesubstrate,

EréfPASLER APPIRGEéMSsk Osubwtidite Md NS @ss through the

hot orask_substrate, said net hod conprising the step

gf ptBecRRphgMask| shpstzate Peing ueediinta mpEhRr glass

exposung prodssnindheking Uit tactsing th plih b@mek dedirtate
nd.a _thickness of

- nafindloli8izla “Hadl £0VaR oSN Radardine TRt Bupport

of toppetednsidg eddesy t@hépupingrovedernpait idnd ddjacent to
thd" s ¢ Gtha HRSEH O DAL Wil Y1 dde dd:AFNRF Safnd, array

side or color filter side substrate in a TFT liquid crystal
panel, and irradiating light from the exposure apparatus to
the mother glass through the photomask substrate,

said method comprising the step of processing a
large-size glass substrate stock having front and back
surfaces and a diagonal length of at least 500 mm and a
thickness of at least 4 mm into the large-size glass
substrate, by removing therefrom (1) a flattening removal

' quantity of material based on height data of the flatness and

parallelism of the front and back surfaces of the large-size
glass substrate stock in the vertical attitude, plus a
deformation-corrective removal guantity of material,

the deformation-corrective removal quantity being
calculated from (2) a deflection of the substrate stock by
its own weight in the horizontal attitude, calculated from
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paral l elismof the front and back surfaces of the

| arge-size glass substrate stock in the vertica
attitude, plus a deformation-corrective renoval
quantity of material, 35 the deformation-corrective
removal quantity being calculated from(2) a

f f i
e IS ardd B0 T BiBatole srbohin i BHk
Sqﬂﬂ%wwrs iwhenoftheh hoomask subsgaiategds besizontally

u%iﬁéli‘ireki Qi raé&*&&att&%np B@t %@S bnS4eaalsht %u'b%trate
angsth

ontally supported def or mati on of

s IFb§u htomasks §H§’§&Il9§et REPPRSToRER $hEsPhatemask

smmmua lse a titaeheldottomadle xpoliireatpasatizbachad (@) an
accu

ure paratus 4). an
achiEeG BT R Bor pARteh, bR FHEDERS S fbp mother
glglssss, mhereln the resulting | arge- S|ze glass
subs n
t hat %%Iees%??t gf:%%%%lq%ﬂ%&%os% &tﬁt% has
such é&né&@@aWﬁeﬁhﬁ@PdlPePFPé&IF?Gtaﬁa ﬁb@@cébetﬁ@r ace to be
oppb%éldmtby t%@p méahied! geasBetwe eBaneerr%aﬁr hemha%éremeany,

hot o subst%ﬁ%e formed fromthe gﬁ
ang) 2eBUSt a0 Lhi BEOMLEA tYs IAE| HARSEFI6R! BREPeRReEheyBother
glappoaad thbd@h&&gmaskfshbetﬂheéOHaSheﬁuBﬁbmatﬁealarge size
p i.nthe. 15.ex re_apparatus, ai . The
s184BnahbER-ale! WA ohO 48 RATH! oRRBBRERYTY WhEbtAe dBBosea
sidenpdoess ofather phhsopaskesubafrater atkasupppnyednin the

expeEALBREPBATRRLLECt i on) step, the post step of
pollshlng the 20 gl ass substrate on one or both of its

CledMf Z¢es, the deformation-corrective renoval quantity

bei nghec aiemmioa oFf Rafiw 1hewhadding the) n@ahban ﬁ%x@legr
alm

coflatness b EOSt steg.of Fgllsghng

Tﬁglﬁﬁfhoa Frch nPIOGPS3iRfel £PF FhBtFERHDENERE: ep
deﬁeemaalpnecerreuglbn®IsbépsahﬂebpastiagepCbﬁlpbnisﬁhﬁg the
g1955adpot Ghal i’i’@eBg g?kﬂe Eeppyi EQrf&SQSUS' ng a

processing too san astlng 'S pertornell at
Consﬁaﬁtdeformation -corrective removal quantity being

calculated by further adding (5) a change of flatness by the
post step of peolishing.
Claim 3:

The method of claim 1 or 2 wherein the removing step
uses a processing tool of sand blasting.
Claim 4:

The method of claim 3 wherein the removing step using
a processing tool of sand blasting is performed at a constant
pressure.
Claim 5:

The method of claim 3 or 4 wherein the sand blasting
uses particles of cerium oxide, silicon oxide, aluminum oxide

or silicon carbide.
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30 pressure. Caimb5: The nmethod of claim3 or 4
wherein the sand bl asting uses particles of cerium
oxi de, silicon oxide, alum numoxide or silicon
carbide. -10 Caim6: The nmethod of any one of clains
1 to 5 wherein the surface of the substrate stock at
a%bltrary position is processed while the
su strate stock and/or the processing 5 tool is
noveFheCmegtha of leaygensi & gladmssdbsor & whefredm the

sutRhel 6fpmﬁhogﬁsbtr§EQSL£68E L ERr gltf?fgebgﬁipfon is

phot omask substrate is used in a nD
Pre§66§&ﬁeWBﬂéee§§e|ﬁﬁbﬁarﬁﬁeaﬁtaéhuﬁgdé°§h§h@nngkce881ng
toBUbskr abgedhavi ng opposed sides to an exposure

claggagatus t hrough support of opposed side edges,
| Sing underneath and adjacent to the photomask

subsmrabmg@—mnmbeglgbassuhetramg afram @hiay aspHetoOmask
suﬁgkﬁﬁtg gego§h 8§ SHQ&f%fﬁe ina TFT liquid crystal 15

rradratin 'ght fromthe exposure
appaﬁ@ﬁu@hpﬁomﬁﬁk ﬁﬂbh@ragbass ukedudgh ahmopherogdsks

ex Hgﬁféabfocéébdlﬁéiﬂ&lﬁéZ&t@ééﬁﬁnéugsﬁﬁé%émé§kpé e

rocessing a |arge-Size glass substrate stoc
haﬁ%%ﬂnaPPPSﬁF ShARS bhe k2B LPFRLTUT A APRAYR BED nEroeglyt support

of obppbsb@asidb08ages ZOdﬁék_doéliﬁt_{jil @M@ﬁﬁe@ih 3and ea$jadent to

by (1 I ti f t I
end ¥ ondhisaveStEFEE of BRERYF o1 aE S afe & 91 iy
sigé @hecolontfahuebaskdsLsﬁbmmmaté imea | BFTekbgqubd crystal

palgé SSagyPstr a4 £asin kli#lé m)va rflﬁé: aé:f@tﬁ%#érﬁm dz?peqﬂér@.lsa to

ornmation-corr ect quantl

th?ﬂ“‘?%"’@eﬁﬁﬁ%tﬂﬁpw ride | Rlzo kamaskn| suhakrdats, i s
cal cuaaaedaigemsi% gléstsl §ﬁbb9£‘a9& wepfaéﬁééetsy
tock, b own Wei hori zontal attitude,
DrGSTRRIBY t TROM- TH 1910 R BIR 6 ARk (hing Eront
and Ubsck atersdoek , armd th tdicageangp Aléngicls i 3 ot vileds ¢ 00 mm
an@"PL ARSI, SUboLE afe |8 2204 I M VoD & R Sind Yemovar
quantity of material based on height data of the flatness and
parallelism of the front and back surfaces of the large-size
glass substrate stock in the vertical attitude, plus a
deformation-corrective removal quantity of material,
the deformation-corrective removal quantity is
calculated from (2) a deflection of the substrate stock by
its own weight in the horizontal attitude, calculated from
the thickness and size of the substrate stock, and the
support position when the photomask substrate is horizontally
supported, {3) a deformation of the photomask substrate
caused by the photomask substrate support when the photomask
substrate is attached to the exposure apparatus, and (4) an
accuracy distortion of a platen fof supporting the mother
glass,
the large-size glass substrate has such an arcuate

shape in cross section that the surface to be opposed to the

mother glass is concave when held vertically, and reduces the
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caused by the photomask substrate support when the
phot omask substrate is attached to the exposure
apparatus, and (4) an accuracy distortion of a platen
for supporting the nother glass, 35 the |arge-size
gI ass substrate has such an arcuate shape in cross

1 t £
Snllsjg{&s C ncave ﬁ%t&% erti cal %gletro(?t I}% ucf%(;sdhtﬁlg
phOEPHtﬁstisuﬁﬁlt%tnyé:ﬁ \famrmd Frasetthee d-arige - |$t;tzl¢er91@5@ss

subtide WP RS AW HdrdlR AR whiedMtRe opposed side
lar%e si.ze gl ass substrate which”is held horlzontally

%5%%’:‘9&? ke SURRTEATS a1%e SYRPOSTHESK in the
exydnireatabpiratsigoported in the 5 exposure appar at us.
C%%#ﬂJgjk The | arge-size glass substrate of claim?7

‘has a surface flatness/diagonal length of up to

4. 8x1Theé largdresizwrglasd adutditrdtalef ) (8mimhickhdas a

S | ass substrate of claim7 or 8 which has
s, AT RS HAGORA) (D o SR G BRAGL 4™ A
hd&lzﬁﬂﬂal|dﬁtithh%n 6 nm C alnth..15 The Iargs si ze

Ias Substrate of claim7 or 8 which has a diagona

3ﬂb of 800 to 1650 mm and a thickness of 6 to 11
nm Qe mﬁﬂﬂge-ﬁmd g s iAabhgrste e DOfoxc|gaiwiich

ha%n%gﬁg QBF%ic QﬁSP% %baq §55|%ﬁc%ﬁdggl%gggﬁé%sélégom 3

Ty épgé£§ﬁzéhgma§smgubstrate of claim7 or 8 which has
ciaidi aganal length of 2151 to 3000 nm and a thickness
of 9 25 to 20 mm dC.aim 13: A nother_ gl ass exposure

pr ocee JaRse-§ire Slasshisbstralicordmedeifydsotate which

habkaw dgagppalcdengdBs o0 880 €¥PAEBOEMM and a thickness of 6
to 11 mm.
Claim 11:

The large-size glass substrate of claim 7 or 8 which
has a diagonal length of 1800 to 2150 mm and a thickness of 9
to 16 mm.

Claim 12:

The large-size glass substrate of claim 7 or 8 which
has a diagonal length of 2151 to 3000 mm and a thickness of 9

“to 20 mm.

Claim 13:

A mother glass exposure process comprising attaching a
photomask substrate having opposed sides to an exposure
apparatus through support of opposed side edges, disposing
underneath and adjacent to the photomask substrate a mother
glass serving as an array side or color filter side substrate
in a TFT liquid crystal panel, and irradiating light from the
exposure apparatus to the mother glass through the photomask
substrate, wherein |

said photomask substrate is formed from a large-size
glass substrate which is prepared by processing a large-size
glass substrate stock having front and back surfaces and a

-12-
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apparatus through support of opposed side edges,

di sposi hg 30 underneath and adj acent to the photonask
substrate a nother glass serving as an array side or
color filter side substrate in a TFT liquid crystal
panel , and irradiating |ight fromthe exposure

t t h_t photonas
di a?'atizé helrz)g %g' sal d%%%o}[n'na%% sub ATE s °l% at
1efftﬂtma4d iy, opya (113r @-@aﬂid:ergm&s reqoivatly Mnﬂmt@h ofsmaterial

DA ROV L DBGHY A% 10H thd F1WnBE andl §23a110756A B2 the

st ock having front and back surfaces an
frandg GRd haghgshrdaces (ofadihesdorgm-gigea ol@issk substaate

stalck lienshed vant 1@311 bktqtﬁid@t t @Ry af ARPGEMatddRtcb¥rective
eri al bas %P ggt data of the flatness and

t
rﬁﬂ%ﬁ%i &qagﬁl&ﬁ nd back surfaces of the
| ar geths m@mmzmema:&m asEmavalt hﬁ:latﬂ:riﬂyc dls

ch@Hf&ﬁ@ﬁ f?%ﬁ§(§) %{%@?ﬁ '%ﬁporrre%hlvgubs% e stock by

quantity O Rat i-On- COrret
1tse P RaWedghift iny the h@ﬂh@@h&ﬁédatKQWuQQ) aadeﬁﬂetedoﬁrom

th@fthh%kﬁ%%%tbﬁhesihecpfbihe'Eﬁbeﬂﬁa%@'Qﬁbckn LBA the
hori zontal attitude, calculated from 10 the’thi ckness

SURRQTE PESIf1PReWhEDsthe: PhotgBRskaflbEkEateupSoRpTizontally
suppseirttied) \(B9nat Hefphmatiesk ofUbREr phetbmaBRr k@BBt2htY

(3 def ' f the phot k
caBHBROPY el hoB gAY, Bb1EReTh. bHSoBRE: PHES  cpp,ppotomasi
Suhhéwathelphat&ﬁuhhd sobsheatsposuaret aphadatast hand (4) an

ack egsgraleeegiaaus o£2ld &ékeﬂ %gtﬁﬁﬁﬂaéf g %pgfﬁbeﬂer

| aten fTor support ng t
gl PﬁFge size glass substrate has such an arcuate shape

in C&%&Sl&&@@ %&zbh@uah@es%%%Eﬁﬁﬁetﬁa@esﬂﬁﬁp%ﬁdakﬁuhﬁé
|l ass i s en held vertically t he

a 1
shiRb( ThaCRoSTLEerELEn, Lhnt! BRRGPREEAYSl £9 RRchPPASSd o the
mothposgllassdbsedgnreave, t khephhebaes&rsiballigt e are

supp%@eghottamggi BRI 2RI o WS LT e e the

pr oxi mt atl on tween
opppgeghsidanedges upgt tEheephoteomasik csubotrgteai ard4sufberted

inMBhbeexpbasfe C4PParhtul’ OhRSSBy €h&! BHIB1MNEY LD
variation between the mother glass and the photomask
substrate is reduced.
Claim 14:

The mother glass exposure process of c¢laim 13 wherein
the large-size glass substrate has a surface

flatness/diagonal length of up to 4.8x10° in the horizontal

attitude.
Claim 15:
' A computer-readable recording medium for recording a

- method for preparing a large-size glass substrate from a

large-size glass substrate stock having front and back
surfaces and a diagonal length of at least 500 mm and a
thickness of at least 4 mm,

a photomask substrate being formed from said
large-size glass substrate, the photomask substrate being

~13-
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the | arge-size glass substrate has a surface

fl atness/ di agonal |length of up to 4.8x10-5 in the

horizontal attitude. 30 Claim 15: A conputer-readabl e

recording mediumfor recording a nethod for preparing

a | arge-size glass substrate froma |arge-size glass
front and back .surfagce

35 3 S Dbes Yuniediingd g rantas, SoIsAiRY Aisadning
thef pitotlmk ébubﬂtmud‘ldtamim‘g( otpm&tenhtsa.dm g aor exgposure

g R Enn Ul Sl ¥ oBeNS had Whgtly ATRpgsing
unslegreath rﬂindmﬂdr@cmrxtad:m ridpe m@tm@tahr@sibs@mgter at mother
glhad NG QR L Hrfeslay 3 RXRAS %%Iam&qrt%tﬂ%lh@ %%Etrate

support of ‘opposed sidé ed di sposi ng .under neat
g

ing g T ddatia Fawbadn k%é{rﬁéﬂéa&% Héahd from the
e:@o@ﬁ:eseipﬁdiﬂatﬁﬁs ad EUHannoﬁ:h‘éQ Y1ad® ahridugherhel @Rotomask
iy stﬁgte ina TFT liquid crystal panel, and
SYOSLA&&ing 1ight fromthe exposure apparatus to the
rnnluaa;ﬁzmnﬂiﬂmchqﬂnngmrqdundnun#hernﬂnnazﬁnngnam(for
t r.0
SRR T St Lol Wt el e Tl Tkdhe, Sbepss.
a st @ Ve L wakeHRINg d ) & i tigeniaeeegmoval
qu‘&lﬂ%@ﬁ:'yt bfoﬁnd@ﬂrdlmbaﬁéﬁe@n?ﬂeﬁ%h@:h'iia@%t %é:‘ogzth €latness and

ness an ar a eI |1 SM.O ront an
paraiLAla T oL, the Sront, ShaqPack SHEEACSELOL sulaRger Aze
glasdl&g@&ﬂrdt&ﬂ@&bcﬁzhmvlhgaatdiagﬁﬁalnub&gihaof at least

sob"ni ABE oL srilinaBERy of AE aPaRE an o Fospe, ker bR

atdfu&nﬁlet.y of material from(2) a deflection of the

subst nyW al
atti tafj?& 20 CS& aLtSL romth d c%]d;;%scji% :%tzee re{noval

- QuAREiEYL e &laéerétaé-clfroﬁ‘n(ﬂzt)hé é&ﬁé@ﬁttlsasmfu !o'hemﬁ@hstrate

stbbk a&otﬁ@awnsmbmt €n ltﬁehﬁbh:ieﬁh%lah.ya%*&ﬂlﬁﬁabed

éh rmati_on EH'FF oto t_/t % ate '
cap b A Ao S RaE S B0 ZnEh e SphStoRgSi
steukst aatie the auppotdpbeithenewheautheaphatamask substrate
is horizontally supported, (3) a deformation of the photomask
substrate caused by the photomask substrate support when the
photomask substrate is attached to the exposure apparatus,
and (4) an accuracy distortion of a platen for supporting the
mother glass, and

a step of delivering a command to a processing machine
to carry out processing for flattening and
deformation-correction by removing a total quantity of
material derived from the flattening removal quantity and the
deformation-corrective rembval quantity.

Claim 16:

The recording medium of claim 15 wherein the method
further comprises, after the processing (for flattening and
deformation-correction) step, the post step of polishing the
glass substrate on one or.both of its surfaces,
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25 and (4) an accuracy distortion of a platen for
supporting the nother glass, and a step of delivering
a command to a processing machine to carry out
processing for flattening and deformation-correction
by renmoving a total quantity of 30 material - derived

fromjthe flatteni r.enoval ntlty and
def or ?l%’ﬁo%?l}‘e{l?’f e]rﬂﬁ/ﬂf Pt tSP Qﬁha?rarﬁcfelatﬂﬂag the
tqtainqhaq;nuxhQﬁnmmteﬁuamﬂbQSfWMmhan1dﬂﬂ1m@eKBQda change of
fter rQ ng (for
%ttem% andiﬁ%g %t%"g’”?gfi’gﬁ- c%lr%'r% Ction) step, the

post step of polishing the glass substrate on one or

both of its surfacgsecTlbr M TG ERFION t her includes

a step of calculating the total quantity of material
[nglfurther addi ng (5) a change of flatness by the
post Wﬁ@fp &fpot dosdiiX Gu s i tRCE PImedHE doVENE Pdrge-size

oI, SIF G B B LR on e WPRor bhe) SxpesyTe
prpmeﬁhe ¢kpogum@sumeoaesarabhe espesindlgcteydsyration
ac%%&% édﬂT o3t 3bhORrd0 1 @%&%QQQY aﬁ&lé%& L%éi% &h&bles

i'S not onI ena exposure O
ex@@ﬁWWQHQﬁﬁa aﬂgb-éefénpan@n lprgeasige padadesbubiealso

reﬁﬁb@%ntﬁk %&E@%ﬁrSfcekbﬁﬁhk@nc%EerﬁEBﬁVSﬁdtEﬁ roves the
nel's. An exposure apparatus O

r.oduction yield o a
prpgctdon: xiedd Bifo;eﬁﬁf-'{ly -t ybR PXPQSUTe apPFRatUS Of the
soabggngﬂ)pwbxahimg tpused. GD|yP@Bgﬁth§OhQ%%ﬁé£beWhlch is
Lo the,priogr.art_.c sed_o e rra
us%?dgngg Wﬂi acg%gjegf?gﬁrefﬁggqu ggﬁpBFﬁ?ﬁsafF.géP be
uspflopacthenTEN gneay s3desSpgwhdchnat heopjecbionaekposure
apflchREs RaLENt! skoagxeﬂaﬁgslegngg? igl gLsl hé&fiﬁ' Qﬁe prior

hat 'an exposufe apparat u rox

arts a%%‘b?%%?ep‘? Rilahd Varkagmton xtlamd:w cf—Js]ﬁ%@érSlde is
that wal bxaoskEB. apﬁ@ﬁ@@ﬁsvﬁﬁntﬁépﬁﬁakﬁmiﬁycﬁfﬁéeﬂsOHHaptable
t°u§b gbi Egotoga § gte fornmed from i
p ELXsABSt PAPEOGPPRABT ARVERLT 0RS RER-

[09221|n1ty gap is made small and uniform so

When exposure is carried out using a photomask
substrate formed from the large-size glass substrate of the
invention, the proximity gap is made small and uniform so
that control of the proximity gap is facilitated. As a
result, the numbexr of products by exposure can be increased
and the large-size glass substrate allows for efficient

exposure.
[0023]

When projection exposure is carried'out using a
photomask substrate formed from the large-size glass
substrate of the invention, the burden of correction of a
shifting of an optical axis by substrate deflection is
reduced. A need for correction of the proximity gap on the
exposure apparatus side is eliminated.
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25 that control of the proximty gap is facilitated.
As a result, the nunber of products by exposure can
be increased and the |arge-size glass substrate
allows for efficient exposure. [0023] 30 Wen
projection exposure is carried out using a photomask
substrate for & substrate

of the inventd i ;
[ 41t i ng of an optrcal axi s by substrate deflectron is

redu nge fo gotlon of_t r axi_m t p, on
t he %gpgexgosurgaappara quGCsr de  £% h}:r(airﬁ'%r‘?l .e‘y-‘%ga
suBRItER tEE SCRIEFLOE tOR T HE fDRAVENSS [ 0024] FIG. lis a
schen@fd C £1Q5S% SESidid ¢ bt 1HRSt LAl
|IIusr1t’:|§ﬂrat|13:‘;‘11 | at ness. s\al%lc%so sasc g}%aﬁéafa
ybsirateec dildygtratdndom paraddedisgfe, illustrating a

par alpmdj 9NidlaGpedspectifer FReR! bfeanﬁt%Qés;@ng apparatus.
i s Ve Vi ew

proc ng, appar at us. FIG. a_per.spec

P howiie + e B 3 dethnpetidie i NG (9 FoRySHeapde
ofNﬁDErE@Es@ARBYtNaloUT THE | NVENTI ON [ 0025] ne

enbodi ment of the invention is a nmethod for preparing

a | arge- sgze glass substrate frontmhrch a 15

phot onas kB2l i - ENI'TON
[obakge- si ze gIass substrate havrng a dlagonal | engt h
of at_|east 500 nm and_a thickness of at |east 4 nm

and S SMPosdneRty ofayths davegtion de @ medhog dor
prephsﬂingt e largetEIzki gladscevbkarapanetrom| #A26h 20
onlRbfesR, shBslRabe REcEethed.  BopPeEicat IV RnL AR L e
glgsscBUbytpaEGibagﬁygtakdmggonaﬂolangbhnbfnat bebyt( EPO0 mm
ana El@h%@ﬂh@gquanEtXeggtnﬁt@h'QLF 58 g?ngeggvﬁﬂ 5&93& side

he substrate stock Itself
or color filter side substrate in a TFT liquid crystal panel.
[0026]
Material to be removed
As substrates become larger in size, it becomes

necessary to process a substrate stock by previously taking
into account not ohly (1) a flattening quantity of material
to be removed from the substrate stock itself, but also (2) a
deflection of the substrate stock by its own weight,
calculated from the thickness and size of the substrate
stock, and the support position when the photomask substrate
(formed from the substrate stock)} is horizontally supported,
(3) a deformation of the photomask substrate caused by the
photomask substrate support when the photomask substrate is
attached to the exposure apparatus, (4) an accuracy
distortion of a platen for supporting the mother glass
subject to exposure, and (5) a change of flatness by
subsequent polishing. Although measurement of the substrate
shape is ideally carried out in the zero gravity state,
measurement in the vertical attitude is fully acceptable

. because the deflection of the substrate by its own weight in
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25 deflection of the substrate stock by its own

wei ght, calculated fromthe thickness and size of the
substrate stock, and the support position when the
phot omask substrate (fornmed fromthe substrate stock)
IS horizontally supported, (3) a deformation of the

t subset(i{{?l € suppor‘ﬁ‘{% J'asutsri(:qu 13 Jttbg'ljfagﬂ'&g‘r?t t%rrrg:t é‘}e accuracy

ofy ttthec satbsttaratiee te‘xﬂ:tfsmraelwﬁmmmads hefeéinan accuracy
[gistortion of a platen for supporting the mother glass
subject to exposure, and (5) a change of flatness by
subs St AUt iR fRf Ma kil feade aamavesd fiam a
1di:l§é3tsr1&feetglt599d1%%§t§:dt@%|ttloﬁé]&Qﬁg'tegrht%:it%g: "E)ae: {&I%tnég.g@red in
ravi ate nmeasur enen Y
the, Wﬁyc’gﬂs 58&%9@6&%@&@5%@1&& Gdasiso Fubs tipde
acowlretingt eobythiel Snwen tiwinglirei:n (16 at Fdateeni®d quantity of

ma% tr'i%‘id%o' %eng%l 'o% %If &te&g&nﬁgl?éptnt%gfaoécur ac}ég %elgpx% data

strate 1o be rant
OfQGQ#tﬁﬂﬁﬁﬁe@S made paglalile lienr efotbe Fromtaand back

u&%%&%ssbfetﬁ%a§%b§%g%k%a§%gﬁkpﬁh EH@tvég%Hbglbgttltude

considered I n reparing
whirchs are petadned b&c@ﬁ&ﬂlﬁgtﬁém ﬁearswéng. heaiféatm)maand

paltealibeisRgogUdRel FYodlt affat BakbR! stierBBesCBRVeHe substrate
f .hei ght data of the

determ ned on the basi ]
StPF&tﬁgs§Egnge§%F§PHePF3ﬁgﬁﬁetﬁ -ProntPakBepgERtgoWhere a
defdetadon bf tihe swhSWBaghtsﬁnckhénhbhﬁzwﬁtalcattltude does

t i d rate asurln
nof bbb 1908 RiSn®ito, PECnBtoRERY FOLY ERGBHEH1von by
Preyipued¥ bRking susgta&p@unttacﬂefhecheoneofucab substrate

stabklbydit§|oﬁn’wbﬂghhe éhﬁEﬁlﬁ@@&effomdgﬁkefﬁheﬁng¥s and

g fhe horizontal attitu does 15
Slaeca?) th?zf Bsaa‘a‘n‘ﬁ gyogk aRfeFhal suBppEt BABEEICR; Yhan the
phbyompskvsabstyataki Bgrin8iof26@0UHE audgﬂ:aﬁél 88cek)t e

nofLBShERL Ry SUBERPYa; , Lo01 e, BReaRh by at chafEkalfor he
remopedr gipeni byopremsaus by tphmngnhnkosabsbuntea(ﬂefaﬂﬂation
fffﬂ€1ﬁﬂ@téﬂ%é#rQﬁﬁsﬁEQEE)céﬁsga er n%ﬂékgmask substrate

suppor t ed uant i f
Supp9Eh %93%rEQ?oagpyoﬂﬁﬁkn@ubﬁtﬁah%cb%nﬁunpdnteﬁntn|bhe

expésﬁf@ @b@éﬁaﬁﬁg subyt 4 ag@ak LR loPYmb PEr PAP PHBEE removed
as cafcufated by taking into account an accuracy distortion
of a platen for supporting the mother glass, and (5) a
quantity of material to be removed determined by previously
taking into account changes of flatness during subsequent
both-side polishing or single-side polishing if performed.
In the method for preparing a large-size glass substrate
according to the invention, a finally necessary/sufficient

"processing quantity of material toc be removed from front and

back surfaces of a substrate stock and an area to be
processed are determined by comprehensively taking into
account quantities (1) to (5) or (1) to (4) among the
foregoing quantities (1) to (5). Processings by quantities
(2), (3) and (4) are collectively referred to as
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support when the photomask substrate is supported in

the exposure apparatus, (4) a quantity of material to

be renoved 25 as cal culated by taking into account an

accuracy distortion of a platen for supporting the

not her glass, and (5) a quantity of material to be

renoved determ ned by previoysl t.aking i nto _account
defiImgdsl oFr GATHEFIY & PEORE SSdHTe fRh tthep SUf. gfjguantities
(zgql i(S rAgdr( 4s)| g eefiedeedoltioshisng ideflodhheiond codtebive

he thodtf preparing a |arge-size glass substrate
mQ%EW(} He invention, a finally

[Qﬂ@@dssary/suff|0|ent processing quantity of materi al

Fﬂa%tggiEEFDved fromfront and back surfaces of a
stock and an area to be processed are

det eBATRI 1Y TlAaTHES aPant itakiQly 9 s teaigde dignbe
reﬁkb&@ﬁil ldetermihdd dndkher badlist 8£( AkizfRnaatthe of the

oin quantlt 1) Processin
nela: Poa” SRR eI b, Spbokropt: Pee, baLk, Shefaresgof a
1amgea31zh7gdah@rmmbs&mamerseobkv&nptheegermgcandathetude is
. f guagt
ashefuBledl PRUARLSS 120 aldhs Wbnotlals LE0EKT Chalfodbry
Platet s&oickg Eisr $he sthariingnistgchuast _lmeysqredf Eout Elathess
0 F o)
ankPpRPallBTICH, REEEEI ORGP of 11300 Pe Gnd patlL A0 fom nay
bes&ﬁF&é@Q GPtaUSPQBgé~§i§§ngﬁﬁs§e§ﬁﬁétf&Fee§P@EievnF?ﬁel5°°
(K‘ﬂ@bﬁtaC@?:e@tl{sllbﬁhdind&_s%QliégsLt&b?dwhﬁ\lleahgidihéetﬁbasS
strate.stoc pi ca
subBEr kR, StPuR: Ln thBLERFEHonD, ShRaEHEES indRgact to
elpmiahtelaag1dHEasamemanbfothélans$$aaadspacklbglnsa1own
weggﬁt-be carried out using a flatness neter, for

anmpl e, FTT-1500 . (Kuroda Precision Industries Ltd.)
whi | &heomeithpd I thes dpyendtiens sdeic tisn witd weasuging the

flﬁH’lEEHdei BP%@qrtet Qurglababna*feaam&rgathg%l gmagfs EBSstrate
substrate s its own wei he neth

StBRBORD| R SLAFEET R n B 6 PLALL [ RS Bilarge-size

glapposubstratkbasesckfi shohddgaisbzbegbansidabstl; athe EDatness
anﬁ ggkaﬂe%s&' 3k §pgdsi¥he LPECRE" akbehbsThoba?
Spe01flcally, height (in a direction perpendicular to
substrate front and back surfaces) data indicative of the
flatness and parallelism of front and back surfaces of a
large-size glass substrate stock in the vertical attitude are

obtained. Using as a reference plane the least square plane

calculated from the surface to be flattened on the basis of
the height data, a flattening removal guantity is calculated
so that the height coincides with the lowest point within the
surface to be flattened.

For reducing the overall processing time, in a
preferred embodiment, the substrate stock {or plate stock)
has been mirror finished by a double- or single-side lapping
machine so as to provide as moderate a flatness and/or

parallelism as possible.
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gl ass substrate stock should al so be considered, the
flatness and parallelismof opposite surfaces are -
nmeasured. Specifically, height (in a direction
perpendi cul ar to substrate front and back surfaces)
data indicative of the 25 fl atness and paral |l elism of

f ta f

subs(h drsodfl RLIAEERE f o AfRRES Y for a
Progesisiadt t9silngoasarnyeoarte fda tileaiag proceastingqbar e
refﬂ{o%@.@x %ldg’l&rﬁ:tﬁ:? foe0 matt%%l%.lir fc%@.%tltl%tkéﬁ fbg{atth%n eloR step

t he basi s hei g tenin r enoval
an&héﬁ%W%kFﬁ%@Qﬂﬂlauﬂ@ﬁ@&m@@m&@1q%quq¥§vnepgﬁpe§§pﬁsudé@ be

de}&:driitﬁelae C_;Laﬂz\&;ﬁ)t Ble thb%"eﬁ tJ.Iiheal l%'&nfp%‘?:%rt-QeEﬁable
att.ene uci n erall processin
recprding e B %%‘H‘t‘faﬁ‘éns’ﬂﬁgt P%t%eﬁ%%ﬂe?o\lsmg the
rqdanﬂimg(mﬂdﬁunhas been mrror finished by a double- or
[Oabggle-side | appi ng 35 machi ne so as to provide as

no

rqte a flatness and/or parallelismas possible.
i g to a conputer a command for a

pr oces Hd¥l d ot £ A s tild Ltk &%%s 'o% Beight

renpvi ng a quantity of material cal cul ate %
15a68dcudeded Qﬁdm§¢ﬁﬁFF&n§6H§F9t8epéﬁﬁﬁtfGﬁmc hpeEPFVEness

anfr Qﬁ.Q&S{oIIg thboshbsir&técéltgeli haaen:herram ?arﬁt ﬁblﬁﬁith.ﬂn of
uter-rea or ai nSI altl O

tnd BRERSLEK SRRER G (ERTReRdTRH KHo,an ek b3

WhEBfBepppmmeﬂyhowﬁzuatghﬂleualdgfthetsunfaﬁetbalculated and

predfifbhdts $Le6K 0¥ bhstﬂgnon1?%gkgﬁkﬁﬁﬁﬁhgub ggsgﬁng as a

mat erial strength basi s nes
regpreReesubTie a3 @PROBE KPeFHt ol I8 pbee tsaesias orhest the

phbbemAke! eudskraebsikakAppbeeEBI LAl AN ERBoSUPS! hfbAratus.
ﬁorlzontal Iy, using the surface

Oaéﬁj when support ed
[ ulated and 15 presumed to result fromthe above
Subkétrheei Agfprmaeishng as a reference. The support

B A L W s Lt
pl@pgs@natgedgkppﬁureonpparatus by chucking. The quantity of
deformation varies with the area and shape of the chucked
portions, thg surface accuracy of chucking plates, and
whether the chucking support is at two sides or four sides.
Any of these factors can be simulated by the finite element
method. In a preferred procedure, a dummy glass substrate

stock is actually supported in place in the exposure
apparatus, a quantity of deformation that the dummy glass
substrate stock undergoes is measured, and then a quantity of
material removal from a glass substrate stock to be processed
is determined so as to comply with the measured quantity.
[0031]
Accuracy distortion of platen

A variation of the distance between a mother glass
serving as an array side or color filter side substrate in a
TFT liquid crystal panel and the surface of the photomask
substrate, known as proximity gap, can be affected by the '
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20 The photomask substrate is defornmed when it is set
in place in the exposure apparatus by chucking. The
quantity of defornmation varies with the area and

shape of the chucked portions, the surface accuracy
of chucking plates, and whether the chucking support

i ur sj des. 25 An of thes facto
eigeiied e ) Yifailn " el Gihodind Bartirailes § dfiEirgien
the @fmqmrsqmg)@:emx@cm ccﬁJmhe g;naes!w:s usterddt.e thet @ﬂsemblY

adtaitity YOisutﬁf@rﬂleé:térP fe@éﬁ: (ér%r%{}?o ?n#)re%atuge during

appar at us, quantity o

e@%%%,re s"‘l}tﬁsttrhfﬁ dikeok thaderigoedhes m@cad dl@rwrtmm of
tie @;}aﬁetﬂy ?‘hlEO{nﬁBEebéakakéﬁo}iﬁEof agmt:anel aégore the

bs ra e StoC Q Dbe pro S 1.S, determned sO as

HOB Sl o A BT o G G OGS TE TR Rnhcy
Ljdqeﬂmd umn a)fpxlalmﬁedpraeaium a&f ddnﬁ\ydlgs.fa&rsCGubstrate
rviin a rr

S cgf]égﬁ'? ai%t er esgy?%%&t %t%&‘1 ﬁala%e‘ré“’ %uie gt al
apparatushd a Wemm?r meddeat allaes sphict o:mﬂed Snbat pé-taeten a
variQM s B %Mﬁb}&ﬁﬁtyc %%pb‘?:h%frfe%‘"ett%ehy J.Eh?neaslz?:ed and

flatness of a platen I n"the exposure appara

thiego o FERTHY e Wé@é FemevAk £Fpmop sﬁésm substrate

stdckelto veh@razeewRldy isagetedaineld e akl @bebom gly with the
m %gfor%Ptlon gé tenperature during exposure an
Nl ‘t he accuracy distortion of 5 the

;ﬂzneﬂntﬁﬁikyxn&ndﬂﬂfanﬂnneiaﬁtaxnﬂﬂnhﬁ duﬂtnaaﬁﬂng %j
d .
PI@ﬁkemﬁgg'%%agﬁprgpgoﬁ% 552V ¢ro ﬁPQHEEggniﬁg ?Eﬁ @5&9

rre procedure
quagidityaead oWsc Rferighactieéllleﬁtgopﬁofﬂrem itheppaeetimﬂtwhgap

vaeXipesbhe co&&@%@hag, td dupMhcEREhay ghastity Haskadoan
| aten ariatiQn i.n. the proximt
suPrlrase fednimetioncardy plakgn Fﬁsﬁracauﬁhgtpytapn
mat erlitalis erohed ﬂhaimtme;jl;ﬂ:%:j&tihﬁi fefipe 1sshmlsh I;j:r@dJG:‘rom
r e rn1n t he
thi ggﬁ%%dgéggnggﬁgg Rc ??yﬁigbg %g§38¥c83%BFained by
[08@Btiracting a 15 processing quantity (obtained from

poﬁhghaﬁglng renoval ‘quantity and own wei ght
" deflection) fromthe proximty gap _variation

cgrrggﬁﬂh te® o theo Pesd ﬁ&e@u t ipoy-ishieg ene or both

surfaces of the glass substrate is carried out to improve
surface roughness and eliminate microscopic defects, for
example, so as to reach the finally desired surface quality.
If the post step of finish polishing is unnecessary for the
desired surface quality or a change of flatness by finish
polishing of the post step is very little, the quantity of

material to be removed determined by previously taking into

account a change of flatness by polishing can be omitted.
Finish polishing may be carried out on the front
surface or the front and back surfaces in a conventiocnal
manner by means of a double- or single-side polishing machine
using soft polishing cloth with abrasives such as cerium

oxide.
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substrate deformation and platen accuracy distortion.

It is noted that the proximty gap is neasured from

20 the | ower side using a |laser displacenent neter.

[0032] Polishing Most often, the post step of

pol i shing one or both surfaces of the glass substrate

IS caffi 0 f g S

ol i m Dy e EbEheL SREGHEsLE St PSRl Eh RS Ce Bl rate
(e amasidande fbine) dusia aronessiow dwalli tor, the suhstrate

st 5t P Albdirdeh fldad r&fe%ﬂ%e %S%arﬁéxfe% Jmethe

desired surface quality or a _change fl at ness
basif 9f the iREGRFUMS empyal gla@nlstwérf;lqmqm@g e
detmﬁmalﬂj;brpfco’i&dmilefd Prdde it nE e 149ledy)Mdead diined by

VIOU i.n accqunt hang f fl atne
t e"p]tﬂ K%i‘r?%oeﬂ()mtﬁ ed ﬁléh ty?o hﬁ’f'gl‘i’l’a}?tﬁél from
trmmei&mbanﬂve)rfadtmrfsr oilte reibyf a:e.walnjye nfercxmtsaanyd alndic k
| [ n b nsg o
sUHICREE, dudh ity 3, e B e bre¥iTe" it pgoes of
tl@of&uqﬁﬂnasﬂﬁ rﬁj—qslﬂfotbty wihteh paiecesisiag $ool .as cerl um
[odgxle. -20 In the actual processing for renoval, the

feed rate (or residence tine) of a processing tooI or
e stock in a substrate surface direction

i s alWlsgrehxocddEind Fdrs ﬂaﬁm:mgmaﬁﬁisi ng renoval
ef ormation-corrective

(flatt
e et B, PRSP tred by S EGEd Uy On the basis
ofqirdet iabiosye-chlcudat4yl quaft)itties(5proakssiagedifthom
ol IRRCTNhEa! 015" AS! Hkph0C bUoDEREA PR e

ficient quan |ty IS reno
Progeesdag 3ol e sussndabdastiag Eyotlhetgﬁoée@@ Fgte of the

sah@blak® ihg0 a3k z3and sblsasiviea t¥hertBhacensl peshidence time
A YT A A UL U
meqsaneit data, pm&wemge\amhtaelieeanta@bl edf thei ganae
b1as¥EngS nR23ADUE JELOLLARH (BALLLNRPERECEEENACHER' time
where less substrate material should be removed.

It is also possible to carry out processing by
controlling the distance between the substrate and the sand
blasting nozzle while setting the feed rate and pneumatic
pressure of the nozzle fixed. This utilizes the processing
characteristics that the processing speed is fast when the
distance between the sand blasting nozzle and the substrate
stock surface is short and is slow when the distance is long.

Instead, while the feed rate of the sand blasting

nozzle is set constant, the processing is achievable through

pressure control, such as by increasing the air blasting
pressure of the sand blasting nozzle at the point for which a
larger quantity of material removed is assigned and reducing
the air blasting pressure at the point for which a smaller
quantity of material removed is assigned. _

In the event the processing tool is a sandblasting
nozzle, processing is possible with the apparatus shown in
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sand bl asting nozzle is slowed to extend the residence
time where nore substrate material should be renoved
based on the neasured data, or inversely, the feed
rate of the sand 20 blasting nozzle is increased to
shorten the residence tinme where |ess substrate

FIEAL & ah 30QULA08 1 hEMHYED1e! byl ?09' é?ﬁgw‘?gﬁgbéebigst 22 of

carry out processing by control tan

abgasiyes ﬂﬁé“@W@@ﬂﬁaﬁ@bﬁﬁénﬁﬁ@léah@aﬂﬂliﬂﬁ +§ Ropipsform 20
anthidg det tﬂxﬁﬂn ithe Redalcal @raRd SHMRHFRItEC stk ESOH! @he
of. the noziie fixed. This utilizes the processing

Platform #4 &Y G el &15taRE€si ng speed is fast when

[0 ] di stance between the sand bl asting nozzle and the
subst ock. surfa e i s short. and is sl en the
di st é#]l—ge Qroc%eﬁginq ntsﬂ ols mqaéﬂ[eneu} c?ri'dgge\ﬁé‘fret% ons
whd ded 1ktlsastqw¢gle®@: isz doatirelded bynst somputles. Equivalent
rocessi ng i s achieva t hr oug ressyre contro
PrgGRREIiad s RoRaIbiRg WiE AFr ABPaBBFRERL BRes G the
pnbhﬁa&dﬁdp&b&%hkﬁg1@016h@téﬁ Ebethélﬁbrﬁgﬁvﬁﬁlﬁaeﬂ and the
s _assi.gne

f t I v
topTAaPAT ks 4R B Rs: g L5 BOL, PRt aTninBa BRREORgPoaLlY .
buWhadbuatemaﬁhemeﬁﬂsqo&nthbyremonaneraab aadothd depth of
Wogﬁsg%ﬁgg ed 1 &gg event the processing tool is a
t

Ing -nozzle, processing is possible with the
[08BPdratus shown in -21 FIG 3. A sandblasting nozzle

21 f aheL AMdNT et Rt hetelhn a%*?! %%tvgj%x't&cm\ééﬁ&e limited

bstant| al | parallel to a platform 2

a1fgiohnebSartabe Brving,BsprktaciPorkae oa FRED Eo #3000
arpl préferrad.byAbrasives mﬁvﬁigll’ﬁ:epaﬁti@ﬂ@@lz_-@%f greater

i I d
enfhPRES, 285k 8 P oPotAB kB bPrentBietethh hrERe by
pregessahgnt angr thessangore pmeunblefmmaheagax-ﬁust be
reﬁBGEanhﬁmth@ pestt E%egpﬂﬁe%b%%ﬁés E.Etb§tég QJ:SQeLng

he abrasi ves  used ool strate
1aYPrrsaH9tme€9eﬁﬁpﬁ5dlﬁn@a9¢§§§arl9ecagaﬁ shp thigkness must

bet ﬁﬁﬁﬁeaéeﬂhe TR Ve ﬁ:_?ﬁ}cﬁnﬂﬂﬂiéé‘f dept %g@:fﬁ51%rsk have a
Paﬁg%cgﬁr? |8F|5gggﬁ¥? e#§9638|¥§3 removal rate Becomes

8low, taklng a longer time for sand blasting.

Fine particles used in the sand blasting are
preferably cerium oxide, silicon oxide, aluminum oxide or
silicon carbide.

[0036]
Substrate

The large-size glass substrate obtained by the
inventive method has a diagonal length of at least 500 mm,
preferably at least 800 mm, more preferably at least 1,800
mm, and a thickness of at least 4 mm. The diagonal length is
usually up to 2,500 mm although the upper limit need not be
specified. For a diagonal length of up to 825 mm (500 to 825
mm), the thickness is in a range of 3 mm to less than 6 mm;
for a‘diagonal length of 800 to 1,650 mm, the thickness is in
a range of 6 to 11 mm; for a diagonal length of 1,800 to

~22-




10

15

20

25

30

35

15 al though abrasives having a particle size of #600

to #3000 are preferred. Abrasives having a particle

size of greater than #600 forma |arge distorted

processing | ayer by processing, and then a nore anount

of material nust be renoved in the post step to

rleﬂp\frﬁnt hlﬁ]éj'tﬁﬁ%’]én%%sm%c%ﬁis qﬁ%‘ lo%y%r %b for a

I's necessary becauseé S8sd st

dm&qi@dsddangmh o1 2.,Ji%dc divord 00, mnf, a:mas:mmmem in a

ra‘?ﬁé e & Sz S Pl esi’heh@ﬂaﬁéogg tﬁgeléfggxéﬁ.gFagﬁbstrate

becones slow, tak Ing _a onger

astin
My e FAUGRS e FARERGH athe ceamlmra@tr tgeaddkes In Ehe

capeeiof Ailntwaelr WawtrdtesS HHeOMiRgodR1 @.Ie'rh@'tﬁu Fe@eh@e to
Sili.con carbide. [0036] Substrate The |arge-size

ar
tHﬁ §E§m§ﬂﬁ§trate obt ai ned by the 30 inventive nethod
[Gﬂﬂgla di agonal Iength of at Ieast 500 mm preferably

and gﬂ% ﬁiEL?quss easﬁ hﬂéaedlssté'lé%ingaf%l 'Eq%te

shape asum%meemlznmvartmt@let hmgncteheouppepplplomeﬂ to the

motes @mhseelsseeaeawed nFQheaVQE%QgﬁﬂlaE%EQhﬁeOf e ¢ O
825 nm (500 to nn) the thickness 1s in a range

tagges sy €1P§§sspﬁéﬁr6tﬁnFXhP8Ft§ él&ﬁEﬁ&Pelength of
hi.&k
fléQQe%%/%ﬁﬁégn 1EH§FB b PES%P %.gﬂéo B%%%EQ%EgYﬁnP to

I agon | eng
2. nheotshl atmesweearabayr a@geoofl axtle 516 amnfeOhoelzontal
% %nal b@ngth of 151 to 000 the thickness is
at rakf@tofSe WBGQO1ﬁnF5TH§1§hQﬁglépnFﬁélfaﬂ§€l§Hze

expulsan:eat eTheByubEaSE|UBI £Lné S A1 QGbiRd]l LénGth & s QlistdEly at
like. In the case of circul ar substrates, the

legsgganal |e|4§tlﬁusef the fdewerhdimiinpeed npyobe| spReified.
Thbabﬁ%ksbﬁ%fﬁb@sﬁo@EbﬁBEaE@qﬁi?a33051§En@EEuéﬁegoégaEﬁ

in cross section he sur oppose

- ErpBtSPREACE asTOUSR dIRBVEr I FLEME KRR tilEs ZRaFRdethe back

suzhscgagg%ﬁaég/ataganémbitgatﬁ ?éhiﬂ?g%%égiy g% 4.8x10°,

flatne I agona ength o ferabrly
motp pPeferably up to 2.4x10°. The back surface

flatness/diagonal length is usually at least 2x10"° although
the lower limit need not be specified.
[0038]

The large-size glass substrate preferably has a

parallelism of up to 50 um, more preferably up to 10 um.

‘With a parallelism of more than 50 um, an extra burden may be

imposed on such an operation as a correction to reduce the
exposure gap when the substrate is installed in the exposure
apparatus.
[0039]}
Exposure ,

A mother glass exposure process using the large-size
glass substrate is described. By substantially the same
technique as the lithographic technique of processing

photomasks, a chromium thin £ilm is formed on the surface of
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2.4x10-5, nore preferably up to 1.2x10-5, at the

horizontal attitude, that is, when it is held

hori zontal ly during 15 exposure. The surface fl atnness

/ di agonal length is usually at |[|east 2x10-6 although

the lower Iimt need not be specified The back

u e

th3, 1p808- 958 BFhabrotbbErasy FaIRGTaTapHEERL ARG, obilth. »
phetipsapeitivenvatetiiagoniypieayin. reslgt emetaﬁiyl ups tgoated
thérééﬁo ax QeﬂniﬁagéﬁiﬁéaﬁginﬁpaﬁOegeéﬁﬂgnSbegmeaﬂﬁéfatus,

surface atness/ i agonal ength Is usual ly at |'east
and,develapeflotighforned 58815t RetterRd rdte kﬁhmmum

thiﬁeﬁh.ﬁ.ineﬂis i:ﬁ@ﬁSJatEhaal #h@BeSiZengl 666 BeYbsSttapettern as a
#e Era blLy has ﬁ ﬁ?%a%@ell of up to 50 pun, nore

mag ef EPEBLHILR FBTIBLP tﬂa patallelism of nore

[ookhad S50 pm an extra burden may be inposed on such an

oo theo brdt ofhats rrs%%gtt%tbothgguSBthEﬁede’iQO%HE‘Eeﬁap

when subs e i1s install e expos
hoappanaabéy Q0 fOosBbytrEkpostiage. A The rmo’fgm@ﬁjc substrate

1sCYENEHAE]L rQﬁﬁ%ér’éé&”Snt BRe | @hPEr SbE 1G85 SsrPaté 8k at
i S descri substantially the same technique, as

POoShELIPNE hBBRGPRI EeY%Eﬂi‘n BitlHnebeERe ki fgvasal centimeters
inphaé oFRSKSthe §hd@ﬂédgiat higpddilfndea 1iyor ﬁﬂﬂa Phdtimask

f f |
suBSERRES, £y noldArEnOnREi D chnd FEftT oot PEHBALLE two
ort ﬁqau:c ab wes e stharauppeal susfzoatlyl smh‘e::m NET EXPOIESY
cht 8@9? gauéi§@1&8 8&9&&£8”p?§@@é%@§@% baﬁ@dw%gth of 4

rma resist pattern romum
omy hi T fHenGapa IRfh TR FAFHIIRL, ST iy GERATG Biates, the

cePahi€lplabed ab@Skref@rably ﬁi@ﬁdQ@h@ﬂééhéﬁtﬁ@%é@rfbr

e BB Lo B AR SRR e B0 G

suéﬂbéﬁrﬁisteéohﬁegsnﬂa{ﬁaséw%690051 .hhe RN 1rPue of
| ower surface and osi tions spaced severa

the inyertEen. on %@@ta Yc@ﬁttﬂ%@m%tmhsmeth@ ofiksrate by
cl&mpEn§desn Pesimhtated, useg P SOHRSKer-readable recording

" medium having the program previously recorded therein. The

mechanism of tilting the suction plates is not always
necessary. The influence of the accuracy of suction plates

"and a quantity of deformation by a stress caused by clamping

of the substrate can also be simulated using the
computer-readable recording medium having the program
pPreviously recorded therein., The influence of tilting angle
can also be simulated.

[0041] .
The mother glass disposed beneath the photomask
substrate and on the irradiation side may be a glass plate
having a thickness of 0.5 to 1.2 mm with a thickness error

within 100 um. The stage used for chucking the mother glass
should preferably be finished to a flatness within 20 pm,

more preferably within 5 pm.
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substrate is held horizontally and secured at
peri pheral two or four sides on the upper surface by
suction or vacuum 15 chucking via alum na ceramc
pl ates having a band width of 4 cm In the case of
fixed securing via ceramc plates, the ceramc plates
Preferably rigid and constructed for tilting
i‘on in a horizontal direction. Preferably the
suct|The;¢aiEsrhan@eapr¢xﬁm@$5 gdp Upetwedn prhe Bhotomask

farmd f
sdﬂsrttrﬁﬁ:ésju grfa’ at : nLcﬂffﬁﬂ:lt ga.%ssa i%u?r[%:iéu\ﬂ:e@ ARIOTR 'tggltlally

of the e sinul ated usin
theo Bitigre rradian Yfé’c aganent metere prgram

pHVAVIIAYS | ga Qﬂﬁfsj%éé"ﬂ.ﬁ:re%! mlasﬂa@l FREYY VY1 bl Bongo 100
the suction plates is not always necessary. The

wm @nidy én @ fenteyr edc @ oy 56f usmtplr@rfemaémles 02%0ad@ gm, over
u e |_anpi .
e s Dot R el IR E el g™ R asng
4 Gﬂhﬁl}l@r -thep doinide sdelesy-di ng rredl um havi ng the program
[o@aevi ously recorded therein. The influence of tilting

angl&l1 can also be si nul ated. 30 [0041] The not her
gl as ﬂ-ﬂ%ﬁ SR tiqhh st ARPLAFRYE to

othee leuupwlﬁte @Ysﬂ:leﬂ\% mclhamggha&&o&* @E:e:jehﬂ‘ibﬁgaﬁd lens
knes

prRIpREASHS s tens, 53 1aBg BEes <PoRuERL iR Tader LhRBugD, the
Phgtam@SBSS@MSat@tprahdrabbymbehbrngihsd whiahf haénpet kept

0 f
1= 9kEHBCAD, PR BRGE DAEGEORLILY 00D Fohot Sl ORVAA.
th§§§sﬁﬁf§ft@m§na°frﬁ@lﬂom FEETYl aYE corwestdead oév@r deflection

ofzﬁhéfﬁﬁbtéhb%k %ﬁ%s@&btbeb&eﬂtgnogﬁ #ehigh® on the exposure
IS aceng

The, 5 prOX|n1t¥ g%thus neasur ed
apRaEBL%, Farsge TaFhe BFLRD FhF RO OAShSUbSHALS trrmed
from @heog&&sunsupsetatebhycerﬂanOtﬁltnée&nvbheleﬁtltne

opg€ he petip o] ndi. .4
bl A e KR s aoh; ol theORghBsu i8R RES LB b Pt o
re@ﬂcﬁﬁeorneénmnunteé appllcable to other exposure
[o6¥sfens including mrror projection and |ens

As discussed above, the present invention overcomes
the outstanding problems of the prior art by calculating a
deflection of every glass substrate by its own weight
relative to its thickness, and processing the glass substrate
stock to a shape that is inversely pre-deformed by that
deflection. The thickness of glass substrate can be made
thinner than in the prior art. For example, a glass
substrate having a size of 830 by 960 mm and a thickness of
10 mm experiences a deflection by its own weight which is

calculated in terms of material strength to be 89 um under

the four-side simple support condition. Similarly, a glass
substrate having a size of 830 by 960 mm and a thickness of 8

mm experiences a deflection of 139 um, and a glass substrate

having a size of 830 by 960 mm and a thickness of 6 mm

experiences a deflection of 247 um. Once a glass substrate
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projection systens as |ong as exposure i s made through
the photomask substrate and the nother glass which
are not kept in contact. Although the proximty gap
is not involved, is these systens nornmally carry out
correction of a deflection of the photomask substrate

h t i de.
lS_rérbEésg% %’tS' gfé 00 & f}.‘Q gUtherdpP2 d!:iéif'f:ié(?né (L.e..

usi n p ot onas Sstrate orne
thg houes pucface aurbrd @i:gp%u?ﬁé vhiehtigrcongave by the

quhﬂtﬂﬁﬁ SE aeflééii@ﬂ PR the @éﬁ@ﬁééﬁ aPpf@ddls shéeglsss

6 or im nat ed. % ﬁs discussed apove,
su ﬁErﬁFssBﬁFﬂﬂﬁ%ﬁH%}ﬁ Rt i’ne'gh tRerbeertahfhttude.
Evenoll enmnofsubbemiée otanm| t 1iis)yfaatcubﬂbvﬂ@e aa aiaéi:e@di on

S _Substrate its own Wei g rel.ativ

£18EnEYE" dnPLRGCeRBSSHES]  Sindd st i Muat sl Hilds S
oftencused asshbhpeTFhatigquidnoeysthy pask dedilstmaitdyat the
pr%géﬁt dg%ﬁl:e I':égsz.:h:hﬁtg'fc ﬂfﬁﬁlﬂ% %ésrﬁ@yb%fx @é es&@é‘trate

nner t int riror art anpl e,
leafissto 3upsdnatiomaef ngastraee oPo8B0 by 960 mm and a
[gbhsykness of 30 10 mm experiences a deflection by its

ht _ whi ch | at ed of  mat
ot T cHBeR" EneouSiaes wifa: 15 Rarpien thaetur g Shofomask
susppaté fondedi firom Siie | batye - 95 gé agsassmﬂdsmaete of the

snf@NLIG 2, $2 0L A0V 200 I ER0 Bnd G159 s form 5o

expefienc n
thaybsertrel 36f htlve MeF R Iniky ogap30s mmmm As a

reél.ti‘lf:kr@ﬁé Rﬁm@eﬂf gq%@tith@i%: S5y fe RS 4 eed | &h He X ciBasead

a gI ass substr I S processed to create a

an%u?‘i%c‘&%’h%‘r‘ ctash alhifiently exposefd- | Hhen predection
ex%twfuf@t £ p@@:bif:ﬁéd Vi€ {nsfrl@ o? fﬁ!’i@%&i{aét]hhesutlﬂthé YEd¥med
e ecC on in [ ca | T ude e ass, |
SELASS A ot tataS ¢fHes Fnfttate e i Ahfition, the
comtd:u:tim of &vshni Bt ing mﬁwzxstmprtisca:hraxim tf)acstqbstrate
dePL OV £6n A48 Shd eé’asrifigxg“ékﬁ%fﬂéé‘g exposure. Since

expensi ve quartz ten used as the TFT
liquid crystal nask substrate at the present, the

possibility of thinning tgeampsk gl ass substrate

[oof ds to a reduction of substrate cost. 10 [0045]

Examples of the invention are given below by way of
illustration and not by way of limitation. In Examples,
flatness refers to (front) surface flatness unless otherwise
stated. The flatness and parallelism of a substrate stock or
substrate were measured using a flatness tester FTT-1500 by
Kuroda Precision Industries Ltd. while holding the substrate
stock or substrate vertically.

[0047]

Example 1
A starting substrate or substrate stock was furnished

by lapping a synthetic quartz glass substrate stock having a
size of 330 mm x 450 mm (diagonal length ca. 558 mm) and a

thickness of 5.3 mm by means of a planetary motion
double-~-side lapping machine using abrasives GC#600 (Fujimi
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When the nother glass is exposed through a phot omask
substrate fornmed fromthe | arge-size glass substrate
of the invention, the proximty gap is nade snaller
and uniformso that control of the proximty gap is
facilitated. As a 15 result, the nunber of products by

A%;ﬁ%ﬂblent 3ne3%%328r§a%egubgggaEF SPBEE?ﬁaS'Qﬁ accuracy as

exposure

denmnstatted bysiaN§rentheuafade mh&h:eakeoffomegm f(éﬁ!iﬂc‘ace
the | arge-size glass substrate of the invention, the

fladmesst/iddiagonad denoting GPOxd0” dptﬁcﬁacaxsurﬁwce flatness
substrate 20 deflection can be easily control| ed.

of RVl andoAcPaERAABHAST Lt Re MInGENPEBRURRE &RvERe

vé%ﬂﬂ@ﬂlbbt%&iu@% aﬁa WalsUSIE At ispRpanfaldehgb¥ H@ph@& center
mtation. n@les flatness refers to (front

p°§GPP§b§hPPaFH§s§eGﬁIe§§u8FﬁeP%F§§' stated. The
fl at mttsen and dﬁl&idtﬁldrﬁ rpHftie Sddsitite itk @s lapped

tr d fl at ester
naft{ %) o5 P YRhR PO 85 Br i Bivod ¢B, quB, PRESnE AnShnpeia
hOW@JZQMQlthewgubgaieuéasedsuschgomambsaﬁ.aserength and the
subﬁbkkcﬁbﬁitlohogf7k FﬁBEEE % ﬁgéhaﬁgiagh8£9555@%§%?r
Substrate stock rnls In Cc
SuaaaFﬁfegﬁ&ger@asépaaﬁﬁdspée%eﬁavpﬁgracys 1§F9§tépn389re

prggu&EQQQ EHdebﬁﬁanﬁkoheaghhaﬁ§1t§5§£22%£§ﬁﬂﬁg%?g of a

| C €SS O

avfplys 61588, 8upaEErRE, AECARAHRIeR GaBbRaERgbLY (BYBBgrted 1n
pl@Eej ini the26xpbrasevapfaratiibdahd Aheasibsioat efsthek
orpRindy 6’ 5tyRan SRRTARLT 1B opLERRLEY. LEGEK ama o
dunmy|pogheragbhask testivg Phatnpisteni pespectively. A

quﬁﬁtitbebfsﬂhﬁér§aﬂ1fémﬂﬁﬁiuffgm'E éf&sé ¥ﬁﬁ§f£§£e stock to
attitude and was of a_ shape havi ng hi gher center

bepBFPPSﬁS?ﬂaﬂaFh@eF%ﬁ@in§&u9YetBFaﬂ3 1nﬁenacﬁount the

abdeélobtatneaf dbhtestbohl aieretnakion LR@P&IstHAYLOH Palues.
1tS O

f_5 b weight _wh | d
cohBbRigREyY = RECha Rh¥ o Bhs AETRY rER B Tar SEPRRER ot each
poyhilonhwas determined by taking into account the above
values, so that the front surfacc might be concave by 11 pm

in the vertical attitude and the back surface is convex by 11

| um at the same time, and further taking into account

irregularities on the front and back surfaces and thickness
variations as measured in the vertical attitude and changes
of flatness and parallelism when both the surfaces would be

later polished away by about 50 pm in total by a double-side
polishing machine. Removal operation was performed by means
of a processing tool as shown below while controlling the
feed rate of the tool in accordance with the removal
quantity.
[0048]

Specifically, the substrate stock was mounted on a
platform 20 of the apparatus shown in FIG. 3. The apparatus
included a processing tool having a pneumatic mechanism. The
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10 support position of a substrate when held

hori zontally. A substrate deformati on and pl aten
accuracy distortion were previously inspected froma
quantity of deformation of a dumry glass substrate
stock which was actually supported in place in the

oo §EBORLAS, BAOF AMVTRATY SrdBLLELLe0n oot il 1 gk [ne

- ind¥nagdndt Abregtbensrasdi sybstant phbhlprnparabhelttoethe

ny it i r I f . .[.at \
pLACEGHRATSb! Y dHle U (e |EHRA OB AR MUY Grits
22 QR0 0 t by Fuhbwi-pbrasies Cefl detd oh, Unden raepneymatic

préffufe S6HT b1 PrMFAl Uethe ZArENSRAUNY bz A NGRS SAN Y
fflﬂ_ent renpval quantity at each, portion was

redERRg T AE  SOL LRR HHOFR! BF 4 AHURY {48 BB WaF mRaced

frawo thatsthPads ovf Shefatiestigtd deoconNTaye Hydddtande of 40
in the vertical attitude and the back surface is
convex by 11 pmat the same tine, and further taking
L0949Db account 25 irregularities on the front and back

sur f@ﬁsspfaéeggiéﬁbnﬁaéhnxeﬁé a1ﬁ9§§¥§§t HB@EzHgﬁghé n the

vertical " attitude and chafiges o ness

sandhlaseing Rofete PeRpt MBIy Raralyrl EheX a%ksr then
mmnnTg %hmm%@yoﬁb%mc@%ﬂmd rinn§ ofrdl Y Rikes d?l%cﬂai%xﬁe and
pol 1 shi machi epoval_ opetation was perfornmed hy
so PR A8t i Bor o o Brott The' pRaw cueLswmeneriged
valowed r dilié myrddes simgdrated eamiert ithdsw| comibciomesd ance
he removal quantity. [0048] Specifically, the

W t h
com‘iaﬁ%tﬁo%qpvbﬁy%ted on a 35 platform 20 of the
[oogpRr at us shown in FIG 3. The apparatus included a

ro Si ool . having a pne i ¢ rechani sm The -27
 octRe | FRet GPt AVt nine. SUThLRTE TS Ho957 18 Mamas
commadillesd in1d6dﬁnﬂahaﬁrwiﬁﬁ(rhbzﬂﬁteﬁﬂﬁﬁyﬂﬁdﬁﬁﬂ%ﬁentf
. to t r T I capabl e o
qua@ﬁi@{# ﬁégo abger 5%“ ?r\lloép ég‘?ﬁ{@épi%%?@yn%ﬁym Abr asi ve
compzehansdvelphdak ing iadratdasoiindr dddure flfattehiven quantity
of Mtesandbl @St G dRAzE J@c%x%irfe%gagﬂ&?iearba%i%ctdfo?xaei ht

hol e of 1 rmm by 40 nm and was spac romthe surtac

by 40
datg of they fdatiass e kb fFontyaddahask sunfaces and the

parallelism therebetween of the large-size glass substrate
stock in the vertical attitude which are obtained by
accurately measuring the flatness of the front and back
surfaces of the large-size glass substrate stock in the
vertical attitude (i.e., in the state where a deflection by
its own weight in the horizontal attitude does not occur),
(2) a quantity of material to be removed given by previously
taking into account a deflection of the substrate stock by
its own weight, calculated from the thickness and size of the
substrate stock and the support position when the photomask

substrate (formed from the substrate stock) is horizontally

supported, (3) a quantity of material to be removed given by
previously taking into account a deformation of the photomask
substrate caused by the photomask substrate support when the
photomask substrate is supported in the exposure apparatus,
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[0049] 10 The processing technique invol ved novi ng
the sandbl asting nozzle continuously parallel to X
axis, then noving a distance or pitch of 20 mnmmin Y
axis direction, and so on as shown in FIG 4. From
the previously neasured values, the processing rate

(AP ST 08 o ! B VYR, (88, B previonony
takc;m emtas aq;mmrtolane@qcrmra@@onddartwt\ndom offha platen for
J.'itél frdocl:'h%'it ‘;‘s%”t' %)b% ﬁé‘:’éﬂ‘éi@y"“&!ﬁcﬁa‘ﬁ@%ml
etern1ne CO r

enS|v tak INnto"accou
C(PF by peevieusdyatakdnge ingpoasgount

cnaﬁgayﬂd&eQratdéy% RRSi$ g0 Euﬁ%bﬁhbntd%b%hﬂ%lﬁ@ﬁpollshlng or

flatn of the_front and surfaces and
s gl e A S nIBe o Bhe PR Erbe Jof sEb6 BFecessing tool

wasu 5ot mat/e&ecs tadc khien pbhrela.mr foifc &heatsh{btﬁtltdfelt\é{l shhpar ]?o which
cur.at e 1 n e at nes
a HeAnRt BoaRtaAG0 e ek TR0 Mol et ol 85033880 on

cadgydatdon .st Thk ahovanpeeatlchwastpenﬁermedeon both the
Su&@gc§gate where a deflection by its own weight in the
horlzontal attitude does not occur), (2) a quantity
Pldaterial to be renoved gi ven by previously 30
takl ount f t of_ t e
ma%%ﬁ%%ﬁW%ﬁﬁlﬁﬁﬁ%mwa
douhlekseég pndlsh;agotobme whelbetipahetheoskréiadet Bkatness

wad, BRASHEBE 50 2apd EhotinBe SHOPRoBnDaM 5 FLREROFSCAE 13 um
(fiﬁ%n@s§9@ﬁﬁgbéaﬁflgﬁ @ﬁ|alzt9xpgsge &eg Q'X%n%g¥ﬁ§§ed dome

previ ousl O account a IOﬂ o

shapet oneisk péﬁ@ﬁléﬁiﬁn GRus el . tbﬂﬁe@h@tt %‘miém%'éhsbhﬁerate
Sﬁgg ort when the__photonmask substrate is sup gorte in
sy %%BB§GF—%YaBBAF1aF-Hsan eypofureappaketyy by engagement
forafeeeamotfoheatebuedsgaes) BNipr avreeshyndsakbngd flatness
Into account an accuracy distortion of a platen for
°fsapﬁ@rPPn§aﬁﬁﬁlﬁﬁ%ﬁ§r(EKGEBGSEﬁGi§S9anqh@hﬂthy=o$-5X104)-
0, be re ed det er m ned revi ousl

|
m{ faas  tho 5 BoHPS reﬁan‘éamﬁ 1 BlaBResa 0t f wn
(ff&@ﬁ&gﬂ?aiagehglslgﬁgPﬂ'LS | 8016%) $hNgh§- ﬁ?gg?ontal

Eo i shing feed fate of "the pfocessing
attitude is obtained. The flatness and parallelism of a

substrate stock or substrate were measured using a flatness
tester by Kuroda Precision Industries Ltd.
[0052]

Next, the glass substrate was provided with a chromium
film pattern by a process similar to a conventional
lithographic photomask substrate manufacturing process.
Specifically, a chromium thin-film was formed on the surface
of the glass substrate using a sputtering system. A

'photosensitive composition, typically resist was coated

thereon, exposed imagewise by means of an electron beam
apparatus, and developed to form a pattern. Thereafter, the
chromium thin-film was etched using the pattern as a mask,
forming a patterned chromium £ilm.
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was 50 mmi sec at the portion of the substrate shape to
which a smallest quantity of material renoved was
assigned on calculation. The above operation was
performed on both the 10 surfaces. [0051] Thereafter,
the substrate was polished by 50 pn1by a doubl e-side

| $HAY lﬁ)léq%% h
ﬁgaéﬁﬁtﬂ to fﬁﬁ' t%gt et%h% %&%oﬁ%%ﬁﬂ?ﬁeggW%? fg a
supgtrater phkpdess/Whhknkhe | ww&t@ we hehd rigentally.

then¥@bkedadewasSBaparedhatpawal bskhﬁﬁbi‘\aji g18esVBENLRe
is horizontally he in an

k strat
aD g8 SUPE oG AV P HS A9 oHADE BAE OuF yPOFFBEC TBLRbRS dhaving a
bafduwiditHesf uhcm C OT M e Sqoerecttel cf@:ﬁaifésatwaafé riljble amd)g
A — 2. DX 1U- .
coh g 83p HHELERSAH 30900 LBELIRFa? 9100cELon, Phmose
sucﬁhahngsatdsagaaah EeaghBss S8£6x1(mf) in the

horlzontgg attitude .is obtained. The fl atness and
par aPPetPenodher bandst paptageofRrorhyghingapepther glass

toneasdisdosseingefchtAt BRE Sphod ESh&EK byulfeit falee PEEE| SxPdsure
Industries Ltd. 25 [0052] Next, the glass substrate
Waﬁ/aélmsbfﬁ'aeeomﬁttﬁla Eﬂ?%nﬁ’@rﬁ" lﬂmmpﬁw%m%wl@ss plate

ha b haeh s 240 ERE R P ey phvEtEes ot 0.7 mm it
a aefekﬁégal L¥rof @mm U ad | 1B YER dOTERE Aadde e

surface 30 of th | ass substrate using a sputter
syst &he RrOfshmﬂ-égeﬂgpt pe&weenptbet pbntomgpkcaubgtrate and

thé aitb Bhe Mo§1 4881 Bas hoLELPLa &%@Esﬁ%é%& ng é'oeé’ﬂr m‘ﬁ

an el ectron beam  apparatus, and

of
TeGLOM HEIRT A bR 3K { & SPLAREMR dmwt hiThe! fepsiEsTents of
35 fy
pré&fﬁf%&Lﬁéﬁglﬁéfh&@§ ?rﬁhffégb L d?% SDLQS% a minimum

patterhed chrom um

valws &Brézomh Al dyer esie i te 1{ adecRicgy Ml e
the substrate was hel d_hori zont a , the substrate
Pe%@l rediens vﬁ%%‘?*?ﬂp‘r%r‘m%%ﬂ'e%moﬁm feldempdfith a gap

erfo¥ f@€6g Qyp suction using porous ceramc plates having
a 5 band wdth of 4 cm The ceram c plates were rigid

[0QaH] conflgured for free tilting in a horizonta
Exdig®eti on. These

The procedure of Example 1 was repeated except that a

substrate stock having a size of 520 mm x 800 mm (diagonal
length ca. 954 mm) and a thickness of 10.4 mm was used.

The proximity gap was measured over substantially the
entire region using a laser displacement meter. The
measurements of proximity gap included a maximum value of 58
pum and a minimum value of 47 pm, over the entire region
excluding the peripheral regions exteﬁding 4 cm from the

sides, with a gap error of 11 pm.
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suction plates had a flatness of 1 pun. On the other

hand, a stage for chucking a nother glass to be

di sposed beneath the photomask substrate for exposure

10 was finished to a flatness of 5 pun or less. A

gl ass plate having a size of 300 x 400 nm and a
[ddygLkness of 0.7 mmwith a thickness error within 2

pun was rested on the stage. The proximty gap between

omask substrate and the nother gl ass was

measuriesl PYeEe GRS idmpLd NE lY [ Fépedied &HADt that a

using a laser displacenent” neter. The ‘nmeasurenents o
syhsdatier s gk iheotinged & irsxiofu®S0aimme xofl , 280pmmaridiagonal

' | 47 th ti [
Ll R, AR S’ G HICHERE e 191 M Baer e
t he sSthieRrokimlty ggapr was meafumedoveRGylidssitially the
i3 R g oI 31 %ﬁﬁh%egfa%é;&%h%ménwaﬁe&%E€a}f@io o

except that a substrate stock having a size o
megsEFGMSMLE] iOdg MFAEimidygoRPc dncdydednp magimumhveltnesef 59
oL n§0,44 Wesk . e ,pr oxi it a s nheasured
umovgra gu g?%htlaﬁﬁg%Fhé§ g?t#@é ?ggkoﬁhgsgﬁggﬁe|ﬁsg%°n
exgilydinge ket pestipherfleregiassr extrnding @r oni fcom Yhe
includeg a naxinun1valu% gg 58 pmand a m ni nrum val ue
r

S18PS,79AtR 8, 98P ERE0ENP r 88 on excl uding the

[opssilpheral regions extending 4 cmfromthe 30 sides,
Exg% Eea4gap error of 11 pm -30 [0054] Exanple 3 The
——prétedure of Exanple 1 was repeated except that a
subs{Tha&t @rocedaneawin Fxamplee lofwa8sGemeatell, 28Gept) that a
d a thickness of

diaggnal ., 5 length ca. 1,471 an
suh Gt R 08l BAY 10008 P kPP E) L5320 HohehDOdmBycr
(dsabehant Lehbyhnt ba. eNBs7emn®OaAd HStRAScRNE3SCHE 13.4 mm was
usgbsplacement meter. The nmeasurements of proximty gap

'ncl uded a maxi mum val ue of 59 mand a m ni num val ue

of 4Themprowdmittiye gept wae megisamedi oeet! wdbegahlt@ally the

' . reqiops.e [ h si ges
enBFERPLEERbn| B01AG° YLELE! A0s1 SOLALRE" hOFer®' Uit
measurements of proximity gap included a maximum value of 61

um and a minimum value of 46 um, over the entire region
excluding the peripheral regions extending 4 cm from the
sides, with a gap error of 15 um.

[0056]
Comparative Example 1
The procedure of Example 1 was repeated except that a

substrate stock having‘a size of 850 mm x 1,200 mm (diagonal
length ca. 1,471 mm)} and a thickness of 8.4 mm was used; and
the necessary sufficient gquantity to be removed on front and
back surfaces and the area to be removed were determined by -
taking into account (1) a flattening quantity of material to
be removed determined on the basis of height data of the

flatness of the front and back surfaces and the parallelism

-therebetween of the large-size glass substrate stock in the

vertical attitude which are obtained by accurately measuring
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[ 0055] Exanple 4 The procedure of Exanple 1 was
repeated except that a 15 substrate stock having a
size of 1,220 mmx 1,400 mm (diagonal |ength ca.
1,857 mm) and a thickness of 13.4 mm was used. The
proximty gap was neasured over substantially the

tHRNME TR EH Ve UH F > 2Skla Batild aﬁ%‘%ya e TR kel %IIL??% size

neasur enent s of pr oxl mt gap | ncl maxi num va

91&\‘55615*1%% SHAGK dimthe vewdiicrd ghtisude fHee., in the
steﬂ:tel Rﬂldﬁgla)rdeﬂ?@‘dﬂi@rﬂ%yt h.QZSOQZrWIPWJ.@Ihtr 9% @R horizontal
si des gap error_ of 15

4 cmfromt
%% FOTCATGAE t'l \‘?é‘dagé}plae qil&f’ﬁ'-értﬁr 8Ce Qi Magprial
toE)lmm:lemo]vemsia"tmﬂjmd ewcmteﬁﬂwuq t%uﬂmbr aneoSkeekunt

RGP o, Sl MR o R Bl 93008 0p 520 5h4n or
Slﬂgém@d@&,wmmgm vhtll@ua’msrtqgatrdlhg f@joeequantity of
mafte@dh1and 3 %ﬁ{&v%ﬁr %ﬁd G 13088 v g‘gkgnae%\égd

wer e determ_ned by account _

aceryite & QApidwstdony ot th&t subgtrede ssocknbyedts own

wedgh&rﬁwquaomﬁhhﬁlb§5bi ﬁﬁtb&hﬁhﬁt@abé eEmbb8a given by
e f.ront and faces and the

bac
proyRaRedY; B 1B88 ABBRUBE P doEargatiPReck| bs Photomask

- subghsartet e anidodid )i & thanBityeoti maltestibilt tdebvhreho®e@ given

- he fl
POREEYICRe o BERATR Snke BRRLENpn Pl BL0RRLEon o o

Pl@ﬁsgt £ate syppOR tilAgt khevmothex| gé,atsst. ude (| .e., in the
st at &1 def.l ect | its _own n the
hor|§3%$ ¥ (e %@5 8@5%PP by g0 wm by a

doybasetstideQpodfishihgr tabl5 tméoesmﬁmyectmaiﬂéa Rtk by
megrewously taklngalnto account changes of fl atness

SPrRg SebSdadethabothessuELpsei bafng Slatreag| efs# gum
dj 6 tit f
(eRaEhSRED 41 alhaT TLSRERCE Vantshbin SoliRs EaRer nitpe
paf&toditism ekl acphon of the substrate stock by its own

10 weight, (3). a quantity of material to be renoved
gi veWheR theedefleryionk bigiitst owacwedohtaideaddadt tonthe

me&’éu.{"gﬁ EEQEBQE?,( the resultant flatness was about 130 pm

(flatness/diagonal length = 8.8x107°), indicating a convex

shape.
[0057]

Next, as in Example 1, the glass substrate was
processed into a photomask substrate, which was disposed in
place in an exposure apparatus. The proximity gap was
measured over substantially_the entire region using a laser
displacement meter. The measurements of proximity gap

1ncluded a maximum value of 280 um and a minimum value of 120

p,m, over the entire region excluding the peripheral regions

| extending 4 cm from the sides, with a gap error of 160 pum.

It is noted that the proximity gap measured above had |
not been corrected on the exposure apparatus side.
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substrate, and (4) a quantity of material to be
renoved given by previously taking into account an
accuracy distortion of a platen for supporting the
not her gl ass. 15 Thereafter, the substrate was
polished by 50 pm by a doubl e-side polishing tool.
[03@% surface flatness was neasured to find that the
sur#ace had a flatness of 4 pm (fl atness/diagona

Commppyaliive2 EZatipie) 2and was concave. The parallelism
was H@“pfg%é@ﬁﬁg BgegﬁﬁpaQ%Eﬁgg ?%ghbieoi?gﬁg'ggbehied

added to"the neasure at ness, esu
exteptnehatwassabstiatd0spock( hheingsa/ siagosal 1| 22gthm =«

x10- indicatin convex__shape. [0057 25
1. fpfi i, Doy pephalntend: fa" oFass? GHREi ahd e btsi SRness of
lopnommswad uned.a photomask substrate, which was
dis [ | a Iy ar at us. e
or o etpabtel 068 40 EAnBRRATAVE RRRARTEI Ti | HEngupstrate
wasnpbLeshegi by §6i g By as@bublé sl @ PEM sHBAS tod D
neasurenents of _proximt ap 30 included a maxi num
WhGECHROR{ EB80SPRTATE SLATAPARNYIRI TRABITGB(EC ing hat the
Nhh{E, I £ clpdjng t | i -
S Ay PR P i (FLPBS A Ao deBll Ungeh -
2.px10T) asdnwasdcdheivehe T Pdpd1 QABmTRARIEGAbove
0@?% not been corrected on the exposure apparatus
[0Q; L3 (0058] Conparative Exanple 2 The procedure
of (Ner&rabsviénERampheativesExeppaécll, txeeglasbasubstrate

wad P el ed St I R0 SRl s et Wit oposea
in jplaceminean iexphsirerapparatuss TheCpmoxiatitye gap was
me & @FPH Cover LG SLDSL IR By VRS i@%ﬁoé%%%ga Y aser

doubl e- si de polishing tool, er eupon e su

digplacement quetrns 8@ MeasureneRds Ofe PEoXImityc aRad
i 1 =
A4 gl AL 2oy O (I i ot 1

um [ 00 the entire region excluding the peripheral regions

extending 4 cm from the sides, with a gap error of 60 pm.
It is noted that the proximity gap measured above had
been corrected on the exposure apparatus side.
[0060]
For Examples and Comparative Examples, the measured
results of flatness and parallelism before'and after

. processing are summarized in Table 1.
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Next ,

as in Conparative Exanple 1,

was processed into a photonask substrate,

di sposed 3.5 in place in an exposure appar at us.

the gl ass substrate

whi ch was

proximty gap was neasured over substantially the
entire region using a |l aser

Slizy

urenments of proximty gap

di spl acenent neter.
i ncl uded a maxi num

The

The

e of 180 pun and a m ni num val ue of 120 pm over
the entire region excl udi fitakllee Iperi pher al

regi ons 20

extending_ 4 cmfromthe sides, with a gap error of 60
pm |t is poteeefobat tlhe proximt nmeasyr e
had | been c{r @&eqeselogn |t he e t%%er%e%%g%\r at us gﬁpxgm\éy 98P
[ 006P] For Exanpl es and ConparatlveHcEmaﬁphJes, t he
meas|sueetrat®b resul ts of| fl atlness angf‘iéﬁ“@?‘bel ism
before‘;1 d pfter roceslstbngg ar e rsufrarzee—hn Tal)l e
1. - PBhidebdidb ]Banmi rallelE o frenkes ﬂtltlE suﬁ?b& SSi NQMaximum|Minimum|Exrror
Pr ox} m{®™) gap (upr o &ﬁSI Fw‘gtlé} rumortfadtness haqt @) | (m) | (um)
attifude s{ze (calculdt (mT)PflE de ﬁf’“ Par al ljel -
Front Parallel- Frjont thickness flra $m sunf ace
ismiurfacel Maxi mym M ni num|Err or 1ﬁ(hmm W
f Il atnessadoPM _f | atiness [Par alil el - | (P (Pn) (ym Pm
( i swsFl pt 1768% /| (¥ | dPfadondl | sleagth 2B3(x450|241 | 6
X b~ 1323 6x10"6—353476—0+252H%869
D62 05%102523 26239 x00[4 23. 1x1D" 62213253_‘47 A1l 59 W 37 | 11
?3())(17 ~12p/ 150 30 136¢ 2 2|x10.471.74x10"6 2|59 47 12
|3 8500200 1z0/150 | 30 | 136 | 2 |, 2| 2 so | a7 | 12
4 [1220x1400) 5107220 | 40 | 243 2 [1.12060 2 61 a6 | 15
4]
‘E'ﬁ 1 [B52x1200 | 1007112 | 30 4 2 g as| 2 280 | 120 | 160
4§ :
gﬁ 2 125%?:"0 1157120 | 30 4 2 1.:,2,:{’0-4 2 180 | 120 | 60
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4 12x131400 -210/ 220 40 243 2 1.1x10"6 2 61 46 15
850x1200 130 mw 1 x6.4 100/112 30 4 2 8,8x10-6 2 280
120 160 6 1220x1400 240 U 2 x10.4 115/120 30 4 2
1.3x10-4 2 180 120 60 -34 CLAIMS: 1. A nethod for
preparing a | arge-size glass substrate, fromwhich a
cLhRpicQmask substrate is formed, 5 the phot omask
substrate being used in a mot her gl ass exposure
process including attaching a photomask substrate

1.having n%lﬂﬁﬁfctoii GRS et i3y WNARTYL ARRAIALES tslih%%'ﬂ'l%te,

suppor.t pposed.si de edges, .di sposi ng underneath
fr&ﬁdag&F pHogonARE EHBF&F&§E dgb&Praed-a not her

gl asstise rphd’lgpnfm%g_a}l’swmrtmatbo wld@ WUse@igr af moit@erSigdass
expUBRk e b s aeR  hnta gt bna bt ibTnsc Baphar afex, subprate

hagdngeppgbssd Shﬂ@ﬁghotha phpbenmEek appbsatasethsaudgh support

o ; 9h.
o BEEeBO SIS a3 ath s tho LARES LA pnh R ETaBUAE co
the phgatemagkd subgitagsran m@ﬁge:ﬁ glags Fenying0asnap apyray

s:.det brcaega& ¢filabrl 28k dupBriate Lheal @Fﬁeliqafd%ffétal
mpvi ng. therefrom | att eni ng

PaP% vﬁP aaﬁﬁﬁﬁﬁ§laﬂ 9QF. F°%a§§a 6ﬁpﬂﬁvﬁﬁtaa@@5a6ws to
thehmotharngidasan dhrpaghl tRéi pm)ﬂémhbk’. égnatraﬁd, bact
surf f | ss substrate stock in
Phe 330h Hlachly RARHEIRAG ERI5ERY B BLLRLESTRETH, ¢
la¥9ﬁn$aﬂeq9énﬁst9ubstnatersbm¢k béeing front and back

suﬁgaeégaamnace&a 5 hYeJaéxsgPPéa&qu anj Ll ¥y b§ 0%m and a

ga cul ated from tiron of the su strate
thickrgssyorL; at Jﬁvﬂs fgan inte heheolazent alzatglasrie,

subﬁtfatéteﬁyfféﬂbviﬁgtﬁﬁeféfﬁ&ﬂeﬁﬁ)aadfﬁéﬁﬁbﬁﬁnérﬁbmoval

th t wh
qudhbibiast Safefralcbrach ot HntantySaterte thn Hmjness ana
PaﬂmlbﬁhaSmoqfothehﬁr@hbt@m@SEaGMbsmrﬂi@esC@ﬂSﬂMebyafjé%51ze

‘glg%%tgﬂﬁékréﬂgsgﬁgéﬁeﬁy % tydhen.i e, %%%%&ﬁ%&LE}us B

strate I's attac he~‘exposure-appa
defommaklan-gerreativel| %@mwab raeAn iy a0 mdterial,

Suppehki B8£blRal®bieEorsb8Esve removal quantity being
calculated from (2) a deflection of the substrate stock by
its own weight in the horizontal attitude, calculated from

~ the thickness and size of the substrate stock, and the

support position when the photomask substrate is horizontally
supported, (3) a deformation of the photomask substrate
caused by the photomask substrate support when the photomask
substrate is attached to the exposure apparatus, and (4) an
accuracy distortion of a platen for supporting the mother

~glass,

wherein the resulting large-size glass substrate has
such an arcuate shape in cross section that the surface to be
opposed to the mother glass is concave when held vertically,
and reduces the proximity gap variation between the mother
glass and the photomask substrate formed from the large-size
glass substrate which is held horizontally when the opposed

-35-




10

15

20

25

30

35

wherein the resulting | arge-size glass substrate has
such an arcuate shape in cross section that the
surface to be opposed to the nother glass is concave
when held vertically, 35 and reduces the proximty gap
vari ati on between the nDther gl ass and the phot omask

= B o PR SRR S ooihe” psfo SuPorase, Ao the

e&ﬂﬂﬁﬂ?&ﬂanﬁﬂIQWNﬁonask substrate are supported in the
exposure apparatus. 2. The nethod of claim1l, wherein

the nethod further 5 conprises, after the processing

2.for The tReHHR AF CliknrhatWharaiar ride msthad funther
colﬂ@&tls%tsep a¥teROlthehipre dels@ in! gloes& $48ekeAlifgORna@Ne or

de&Ot its surfaqes the deformati on-corrective
é’ﬁﬂ\?ﬁtmﬁtéﬁ%’fﬁ? tHoPn § tePal EtieaPOSthy tEBY Pﬁepoéaahﬁgg the
gl@SF aummangaeobnfbabng&zbh$htF& 11? aa&ta&bep of

pol i od of .claim1 or

rerm\%ﬁng s"nttsc’]'""""&‘%l'os'1 C U h J T aloﬁ“?é&d&y vel
caglcgdaiteg bYSfmrthhg addHi og dﬁ)chaphaﬁgahefefmathess by the

poang%bggo%t%glgghgg a processing tool of sand
blasting is perforned at a constant pressure. 5. The

met hod of claim3 or 4 wherein the sand blasting 20
3. uses "R tnldl'ﬂl'ﬁfa f wrdllﬂnloﬁrdfz w@idr'e@.‘ﬂn t&¥ @@moving step
us um num oxi ng i fcon éagﬁ dg . The met hod of
Sﬁy OR§°SPS§F89 °%<t 85 5GR ASERBYI-surface of the
substrate stock at an arbitrary position is 25

procgsse Il ck.and/ or
4D oodier ot oG IRl Y Mol 8 e Bovg, step using
a EEB§PF§F§9 tp@h1ﬂﬁlgﬁnd ph@ﬁ@hﬁgleSgggfpamed|gt a constant

prégkied. wherein 30 the photonmask substrate is used in
a not her glass exposure process including attaching a
phot omask substrate having opposed sides to an

5. expoThee mefhoda bifs cllaielgh csugpaheredh @RROBAAdSblasting

S nder neat h and acent the |, .
us BB LB P DB R g AL 8T B 08 o s oxLate
or3sigidenocacbide.filter side substrate ina TFT liquid

crystal

6. The method of any one of claims 1 to 5 wherein the
surface of the substrate stock at an arbitrary position is
processed while the substrate stock and/or the processing
tool is moved.

7. A large-size glass substrate, from which a photomask
substrate is formed, wherein

the photomask substrate is used in a mother glass
exposure process including attaching a photomask substrate
having opposed sides to an exposure apparatus through support
of opposed side edges, disposing underneath and adjacent to
the photomask substrate a mother glass serving as an array
side or color filter side substrate in a TFT liquid crystal
panel, and irradiating light from the exposure apparatus to
the mother glass through the photomask substrate, |
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panel , and irradiating |light fromthe exposure
apparatus to the nother glass through the phot omask
substrate, -36 said |arge-size glass substrate is
produced by processing a |arge-size glass substrate
stock having front and back surfaces and a di agona

| engt ast,, D t.hi ckness .of | east

4-rnngﬁ£§(§%ré§2 zﬁ%iﬁ%éﬁ?rﬁgﬁ§ﬁ%ag? &ﬁhﬁFPP&c by
Progessiag Badedgen sigegbilagst substrhsef kboksbawang{ front
anﬂab&bkebhiﬁhﬁhst%%df%Oﬁﬁaﬁaﬁaﬁa§5n5¥hfG@eétOReEPE 500 mm

|.arge-si ze gl ass substraté stock I1h the vertica

ang: & thdeknspgs of afef Pkt AoMleoPYeél)va £éabiaping removal
quﬂu&ﬂt&}pfohaggtﬁauasteHhFndFEQQgE¥Eaﬁacgfrﬁﬁéif@atness and
val. _guant i i_s cal.cul ated from a .
Paéggﬁgggﬁﬁno ft%éef§8ﬂgtPﬂgeggF%cﬁuﬁﬁacﬁés%gmﬁhﬁei@ﬁge'SIZe
glagst hubktratensabcht int tHe, veatiohat adtitade, t Ptus a
' - ' f bst.L tock. _and.the

aeEBLheRIon BBErabt s rhlEvaL BhRALECE, BE paflF al"

hor i 2&¢t fefprmagiea-cegrecs)ive defmovadt quansfityhés

cabbalaeBakredRs( 23t 8 doreayueednbyst PRe PERLOFRSKe stock by
ort_when the photonmask substrate 1s

- ,,Substrate sup t _
1t5; ¥Ry HaLeBt, kB ERpoleFizenpal atisitude. (a3laplated from

thacthiekyiedssandt E0Pe 06 £ athb At €Ps £ Pa LS UPPOEL | Nend Nehe

| t he | -Si ze gl trat h
sufBbE pebatifn iitn FhYCPRREondel SuPeiiete b Sprieontatsy
suppobtedppb3ddat defbematboherf gtlas sphet anasiaveubdierate

cobihd 9 S onith R LD Bt i e pposonas
subgiRatat 1 dkhashed obe t Hee | e¥pesuTe capparatusuband at4) an
acatitady i aibebschoni aond ahlyraherct @JW@.&Q% Sigle WPther

1§§ es of the photomask substrate are supported in the
91&5osur e apparatus. 8. The large-size glass substrate

of ctheml@rgkislhhzbaglassssubateatéahaessacéhagonatcuate

'shéa;t?t?gixb Qf‘o%g %_%%141.%1191& Iiﬂ'lé h§ Jgf)as%heg;%cf neteagcﬁpc%ﬁ%q rﬁo7 the

itude. 9. arge-size gla
mohen ghaeH insconcavagien hehytvemfiemlly, 384 madinzks the

proximi Gk 'eSS V4LR Blod B Ad &iF Stld' #bthdMgBiss and the

photomask substrate formed from the large-size glass
substrate which is held horizontally when the opposed side
edges of the photomask substrate are supported in the

exposure apparatus.

8. The large-size glass substrate of claim 7 which has a

surface flatness/diagonal length of up to 4.8x10° in the

horizontal attitude.
9. The large-size glass substrate of claim 7 or 8 which

has a diagonal length of up to 825 mm and a thickness from 3
mm to less than 6 mm.
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-37 10. The | arge-size glass substrate of claim7 or 8
whi ch has a diagonal length of 800 to 1650 nm and a
thickness of 6 to 11 mm 5 11. The | arge-size gl ass
substrate of claim7 or 8 which has a diagonal |ength
of 1800 to 2150 mm and a thickness of 9 to 16 nn1 12.

he I esslze glass substrate of clalLm h..

Ao’ nathd HEEES-8 £F calatl FBAutieE ShiRiadh bt € wnicn
hashia ldicsgomdl dlengtlP@iMAB00lFo AGEN her agidhss hdipdsiess of 6
tPrOCERsS, conprising attaching a photomask substrate

havi ng opposed sides to an exposure 15 apparat us

t hrough support of opposed side edges, disposing

1undermeat N2 ARd- 8 8CTH s 4 Os bt RIRL OcF@Si‘la?‘ifpS’f r@f EB dghich
not he | ass serving as an arra e or co or lter
hel o ST & g h O 1800 o 24y fhiiness of 9
td rreaainet i ng |ight fromthe exposure apparatus to the
not her gl ass through the photomask 20 substrate,
wher ei n sai d photomask substrate is formed froma
12.ar gerle zbar@-asEZQMsatmmme soﬂ)rce]rmmed? or 8 which
I [ a C
he¥ CEHGWhA | 1RARR: 0?5‘321%& ™ agow %]n %t '%h'l?ﬁ&h%%s of 9

front and back surtaces an
t9 @8sM500 nm and a thickness of at 25 | east 4 nm by
(1) a flattening removal quantity of material based
t data of the flatness

30N h h and parallelismof the
L3 onth JRHIER O LRRST AHROTHTY AP IGES0 COmAF i LG, attaching a
photlopiaskt aubtattaciktel hawﬁagveppbeaﬁ stideisude, aplu&pasure
i r antlty f i al
apfRTACEE, tHE Shpbee LRTRERoSHIC Ry elloely' BibBosing
uné&ﬂf@elaé;ﬂ’e@nﬁr GRjeZpnd def lthet lpbntofnatske sgbbd:u:aaeea mother

g188C keb¥ring 2sOWA WE&Q sl @et B¢ EgﬁbiogﬁikeétEhhgdgubstrate

cal cul ated from the ckness and si ze

ing g I Tatld Rrid: Frygﬁelt Réneéupaaflt 1§5§Idtlﬁ6ﬁnﬂhéﬁgflﬁefr°m the

expbsuensipparatusate ithehmbichemt gllhys3thsungar the, phdtomask
n._qf the photomask substrate caused by

formatiaq
Su?ﬁg%S%of h@?ﬁ ®fostrate support when the phot omask
substa@itte nhe tantaskheibst ratte cep Eommeda framtaidarged size

9168} 80bst38te which is prepared by processing a large-size
glass substrate stock having front and back surfaces and a
diagonal length of at least 500 mm and a thickness of at
least 4 mm, by (1) a flattening removal quantity of material
based on height data of the flatness and parallelism of the
front and back surfaces of the large-size glass substrate
stock in the vertical attitude, plus a deformation-corrective
removal quantity of material, |

the deformation-corrective removal quantity is
calculated from (2) a deflection of the substrate stock by
its own weight in the horizontal attitude, calculated from
the thickness and size of the substrate stock, and the
support position when the photomask substrate is hofizontally
supported, (3} a deformation of the photomask substrate
caused by the photomask substrate support when the photomask
substrate is attached fo the exposure apparatus, and (4) an
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-39 a photomask substrate being formed from said

large-size glass substrate, the photomask substrate being
used in a mother glass exposure process including attaching
the photomask substrate having opposed sides to an exposure
apparatus through support of opposed side edges, disposing
underneath and adjacent to the photomask substrate a mother
glass serving as an array side or color filter side substrate

in a TFT liquid crystal panel, and irradiating light from the

- exXposure apparatus to the mother glass through the photomask

substrate,

said medium having recorded therein a program for
operating the computer to execute the following steps:

a step of calculating (1) a flattening removal
quantity of material based on height data of the flatness and
parallelism of the front and back surfaces of a large-size
glass substrate stock having a diagonal length of at least
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ST 9 e U BHPIRIA D LBl 052 251 mcntne
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coreRbdNbYIremd@ing a total quantity of material derived
from the flattening removal quantity and the deformation-
corrective removal quantity.

16. The recording medium of claim 15 wherein the method
further comprises, after the processing for flattening and
deformation-correction step, the post step of polishing the

-glass substrate on one or both of its surfaces,

the program further includes a step of calculating the
total quantity of material by further adding (5) a change of
flatness by the post step of polishing.
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