10 Septenber 2004 1 - METHOD AND DEVI CE FOR CORRECTI N @ﬂ?erﬁggl'fddﬁ'v' ON A
SEM CONDUCTOR SUBSTRATE Background of the Invention: Thi's invention rel ates
to correction of pattern on a sem conductor substrate and, particularly,
on a sem conductor photo nask. A sem conﬂuct or photo mask is used for
exposing a circuit pattern on a wafer in a manufacturing process of a

sem conduc ' e r l~eN15 Bl HCPH,

sem conducpgﬁgﬁg%ﬁ#a@p @ﬂ@%@?ﬁeﬁ@%ﬁﬁggéﬁﬁ@ rEIrIr(]Me
pattern film which i sON [ ' TY?R { pattern filmis
formed on the substrate, t%o@%gp%d;qm%ec S”Sﬁ&]??t]?&éi"g white defect or
a clear defect, at which a part of the pattern filmis lost, and a bl ack
defect or a opaque defect, at which the substrate is unnecessarily covered
with film For correcting white defects on a sem conductor photo mask,

| aser CVD (chBadaground ofdhesInvemtion: avai | abl e. According to | aser

CVD, laser light is irradiated at the white defects on the substrate in
material gas including chromum Laser light thermally resolves materi al
gas around t [ ' i 6 | ugh '

rous over 1 helahi s efpad IR IR oRdcERY| bf patlcTh O A e dimangtdts
correct i ngubdtrate ated epaticularky, sarhsemiconatuatbephoteskakk. Japanese Pat ent
number (JP--B) 3036687 which is hereinafter referred to as first
conventional tActemigendugiorphitognasktisaised far expoesing aciicuibpstprienber

2004 2 techniqu an optic system for |laser irradiator/laser m ¢roscope,
whi ch i nc@%@e‘g’f’&@élﬂ mﬁgﬁﬂ%@@r@égmecgswi‘ta wmconéluctor evice, a liquid
crystal display device, etc. A semiconductor photo mask is a transparent

substrate on that a minute pattern film, which is an opaque film, is
formed. When the pattern film 1s formed on the substrate, two types of
defects may occur: a white defect or a clear defect, at which a part of the
pattern film is lost, and a black defect or a opaque defect, at which the
substrate is unnecessarily covered with film.

For correcting white defects on a semiconductor photo mask, laser
CVD (chemical vapor deposition) is available. According to laser CVD,
laser light is irradiated at the white defects on the substrate in material
gas including chromium. Laser light thermally resolves material gas
around the white defects and as a result, film including chromium grows
over the white defects.

An example of conventional technique for correcting white defects
on a semiconductor photo mask is Japanese Patent number (JP-B)
3036687 which is hereinafter referred to as first conventional technique.
According to the first conventional



irradi ation/observation, is arranged above the subs;q@g@p@%ﬁhgoomt erial
gas. The optical systemdownward irradiates |laser light " a Ite defects
on the substrate.- The optical system shapes laser light by its slit and
projects a pattern on the substrate. As a result, the optical system
corrects white defects precisely. On the other hand, black defects, nanel y
unnecessary part of pattern filmis conventionally vaporized to correct a
sem conductor photo nmask by irradiating |aser light on the part. Japanese
Unexani nedt@ehniquepbn opticah sfdbed) foubdssr itfadiatdplasormiorokdéped/ 1995
is titled "Method and_apparatus for correcting defects on a photo nmask",
whi ch i s h#hichineludestaserlight soursecand & amigrfioironal t echni que. -
According to the .secqnd conventjonal technique, first, pattern filmis
print ed onl@%’{la@m egvaticmsisaasrangedahaie threubstradessafsin ate i s

| ai d h N : , light is i di d f{. h h

urface  t FRGUHal e SRS epBCal Sisler direopén 5&@&;%:%5’51@%@%&41&5% .
def . §i f f f d \ ti t

the bl ack e Ebie dpEeqB i tHeCS ibofiatn THE B0 cal Aol S 1A o on
he f S+ | : ' ' hny ,

gnt is DR Y ats SERRALIBAIRCS S pal Rarf SRS RABRITARL AT (o™

pat tern 11 tewaltythiaptieal Wystensleberats Whins defEearpeesisty, parti cl es

from deconposed material gas. The particles in the al down and are

struck agai n ar Qmdhehetlerrchaaid, Wiaefk Hefeuts, hisghtlpambeesssatyagiaated on
the substrate. Fromthe struck articles, CVD fornms unnecessary filmon
t he subst ret @atpera fﬂmﬁsmqnm&omaﬂmramﬁmd thicanresbld s up on bor der
of the mséex:lnalcgg%tuec o%rp}%gi?od'n?ask by irradiating laser light on the part.
Japanese Unexamined Patent Publication (JP-A) number
H7-104459, namely 104459/1 995 is titled "Method and apparatus
for correcting defects on a photo mask", which is hereinafter
referred to as second conventional technique. According to the
second conventional technique, first, pattern film is printed on one
surface of transparent substrate. Next, the substrate is laid on
the surface. Then, laser light is irradiated from the other surface
through the substrate at black defects to vaporize the black
defects. Since the former surface faces downward, particles
generated when the black defects are vaporized drop down, and
therefore, are not stuck on the former surface.
According to the first conventional technique, laser light is
irradiated down at white defects on a substrate to form the
pattern film covering the white defects. Laser CVD generates
particles from decomposed material gas. The particles in the air
fall down and are struck again around the area at which laser
light has been irradiated on the substrate. From the struck
particles, CVD forms unnecessary film on the substrate. As a

result, edge of the pattern film swells up on border of the mask



pattern. Conpared with the second conventi onal t echnigIdgntelBEr HddaSt
conventional technique has | ess precision. According to ?ﬁe second
conventional technique, on the other hand, the surface of the substrate on
which laser light is irradiated faces dgynmard, and consequent|y, nost
particles generated by laser light fall "down. However, 0.1,u mor smaller
particles often stick on the substrate again and cause a decline of
transmttance around the area at which |laser |ight has been irradiated.
The decl i pattefn.tCengrarctantid ey sevesid/cantentisnaheecheligse, thepfiagtat us for
correcting photo mask in 0.13,u mrule, which corresponds to 0.5,u mrule
on its orcgnvientiphal techasque hasresy poécision.l nvention: It is an object of
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surface, Heyevénd pl/ior dhaller pabticlRofien atick o the seiBs@ate gg?ighﬁad

surface to formpattern filmov t he efect. In an exa

enmbodi nentausdhe deetimecofrpnbuuitfagicecarmirid ¢h¢ heea at episiodf laser dbghitehagng
| aser |ight upward at_a bl ack defect on the surface; and_ vapori zi ng

unnecessabgeparradeatashtklee decling ohtrangaitiancesereouslyhaffoctscthe newest . The
met hod may further. conprise the steps, of blow ng oxygen.gas to the

surf ace; PP%EﬁEﬁ QbC$E?§Ung to| 1%6ML§H N ﬁﬁ?eﬁaﬂm%bﬁ)
pattern ngﬂ}gggggiﬂfﬂgiﬁﬁﬁHEPPHBEFﬁEﬁR oxidize the top |ayer of the part;
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Summaryv of the Invention:

It is an object of the present invention to provide a method and a
device for correcting defects of pattern film on a surface of a substrate in
high accuracy.

According to the first aspect of the present invention, there is
provided a method of correcting defects of pattern film on a surface of a
substrate, comprising the steps of, holding the substrate with the surface
facing downward, blowing material gas for forming pattern film to the
surface, and irradiating laser light upward at a white defect on the surface to
form pattern film over the white defect.

In an example embodiment, the method may further comprise the
steps of; irradiating laser light upward at a black defect on the surface; and
vaporizing unnecessary part of pattern film in order to correct the black
defect.

The method may further comprise the steps of: blowing oxygen gas
to the surface; irradiating first laser light upward to unnecessary part of
pattern film on the surface in order to oxidize the top layer of the part;



irradiating second |aser light upward to the oxidizeqjggﬂeb@%péo¢p order to
peel the oxidized top l|ayer off; and repeating the steps of irradiating
first and second laser light in order to elimnate the unnecessary part of
pattern film The step of blow ng may QFrther bl ow purge gas, which
prevents a w ndow for conducting laser light fromclouding, and carrier
gas, which is included in CVD gas for carrying material gas; and the nmain
conponent of the purge and carrier gases may be helium gas. The substrate

may be suirkadiatingsecond daser lighthuptvartieosternxitizdtbtap hyerAacsdging to the
second aspect of the present invention, there is provided a device for
corr ect i npedkthecoxidized top dayerroffiand repsatingcthedsteps ofibsadiating first

conpri sing, .a hog%rr for. hol.ding the gubstrate with the surface _facing
downwvar d, gladgsggo [laseelighy inardler o eﬁrmmﬁaq HBNECesRAT PG Ofpattern

includingﬁiﬁ&ﬁrial gas, a laser irradiator for irradiating |laser |ight
upwar d at ite defect on the surface, a gas w ndow for blow ng nmaterial

gas on the sur i ' e r c
Phrough the gae i et AoP IR ARy faHia b B 2o Wl s BT 111 m
over the wihdewdfdiecéndheting lmrrigl@t_ ﬁ‘@'ﬁ?@lcﬁﬁ‘d‘ihgr hd %Yie‘f?dﬁalévﬁféhti'@er
conprise an_ optical unit for observing patternfilmon th shbstrate. In
thi s caseindbdedsndsVidigasnioy daeryiagnembtial gas; aid thedaihecstaposent oft her
may conprise a penetrating light source for irradiating |ight through the
subst r at ethepurge npdearsier gases snay be kelbanr gas in order to illuninate

with the | ower surfgce. Mreover, the sucki unj t y, copprise a.top
cover per neabl g%teoglﬁ?%@t? Ry 6%@“&@9&%@1‘ LY bﬁthr@g@tctglperﬂﬁp rise a
| ens thathbgﬁﬁgsigned to conpensate the distortion of the lens with

ref erence e total thickness of the cover and the substrate. 10

Sept ember 2004 ccording to the second aspect of the present invention, there is
provided a device for correcting defects of pattern film on a surface of a
substrate, comprising, a holder for holding the substrate with the surface
facing downward, a gas circulatory unit for providing and withdrawing
gas including material gas, a laser irradiator for irradiating laser light
upward at a white defect on the surface, a gas window for blowing
material gas on the surface and conducting laser light from the laser
source through the gas window to the white defect in order to form
pattern film over the white defect.

In an example embodiment, the device may further comprise an
optical unit for observing pattern film on the substrate. In this case, the
substrate may be permeable to light and the device further may
comprise a penetrating light source for irradiating light through the
substrate to the lower surface of the substrate in order to illuminate
with the lower surface. Moreover, the sucking unit may comprise a top
cover permeable to light, and the penetrating light source may comprise
a lens that is designed to compensate the distortion of the lens with
reference to the total thickness of the cover and the substrate.



5 According to the device, the |aser irradiator my ¢O8BksPer dddst |aser
source for irradiating first laser |light for vaporizing pattern film and
second | aser source for irradiating second |laser light for laser CVD. In
this case, the first laser light is irradiated through the gas w ndow at
bl ack defects in order to vaporize the Black defects. The second | aser
light is irradiated through the gas w ndow at white defects with materi al
gas provided by the gas circulatory unit in order to formfilmover the

white defects. Adeevpdieg to6 M@ddeﬂdeqqzh% l’&%a’fn@di@‘ﬂbﬁtxﬂégré&h gy

provide purge gas, which prevents a w ndow for conducting”laser [|1ght

from cl oudifinst raouiree fgasrradiatingsfiretrlastadlichtGd? wapot@ingcar ryi ng
material gas. Preferably, the main conponent of the purge and carrier
gases i s hepatiarméilnrhandsetondrigsenseurbe fonhisradisting sectard daséw! d t he
Ssubstrate. .. 1 shows a bl ock, di agram

for use in ]g»rg ];fPEi Sﬂéglﬁp(éwer ];ilhgleﬁ' Er@g@v: ’age é“ga%d@sgr ltig]bt |§=’|3 é_'szemthated
W ndow & o HtnERITENEaS W ERdoBhat Riack defosts Roerdes B wanmuize b 1 or
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l'aser |ighteifouldfbr§engtharor¥i4to form film over the white defects.
According to the device, the gas circulatory unit may provide
purge gas, which prevents a window for condﬁcting laser light
from clouding, and carrier gas, which is included in CVD gas for
carrying material gas. Preferably, the main component of the
purge and carrier gases is helium gas.
The holder may suck the substrate in order to hold the

substrate.

Brief Description of the Drawing:

Fig. 1 shows a block diagram for use in describing a pattern-
correcting device of the present invenﬁon;

Fig. 2 shows a sectional view for use in describing the gas
window 6 of the present invention; and

Fig. 3 shows a sectional view for use in describing the

sucking unit 9 of the present invention.

Description of the Preferred Embodiments:

1. First embodiment
Description will be made about an embodiment, a pattern-
correcting device of the present invention. With reference to Fig.

1, first laser source (laser source 1) provides laser light for



6 vaporizing film namely for correcting black defec{ggand iBFbatiesS
Nd: YV04 | aser which generates laser light in pulse w dt%&%.g ns,

wavel engt h 355 nm and oscillation frequency 3 Hz. Second | aser source

(l aser source 2) provides laser light for laser CVD, nanely for correcting
white defects and includes Nd: YLF | aser @hich generates laser light in

pul se width 30 ns, wavelength 349 nmand oscillation frequency 7 Hz. A

| aser irradiator/mcroscope optical unit 3 irradiates |laser |ight

gener at ed bbaﬁdlﬁziﬁ%ﬁhﬁ})h@zﬁél}if@f‘@o?ré@tiﬁg Buk defd@zcanltl incledest rate
16, which is perneable to Iight, and works as a m croscope for observing a
pattern onNdeYVid4tlaave ihicHhrernasdes laserdightihmpateswddehodid agl unit
3 is arranged under the substrate 16 in order to irradiate |aser |ight
upwar d t hr sugtelength 356 naovard oscillatiomfreguenay e Hin oBgeohd!lesers
condenses | aser ight irradiated fromthe |laser jrradiatqor/m croscope
optical uniSourcediasguisordcend peeerdas lpsen hebidortlasegds VD nnewmnely o t he
substrate

through a é‘Sﬁ@ﬁﬂ%@t@L«%ﬁ%ﬁé?ﬁe&eéS‘@%ﬁ% in Lﬁ%@i\gi&ﬁb‘ Beed Widele gases.

exhaust ed BESRRESJAseR REKH B DyRs WinthGH Y cravele Rt 34 B e i or
gases. For oe¥dTRti®dn fllt:ﬁuérﬁégrj flz 9as is chrom um carbonyl gas, the carrier
and purge gases are hefium-gas or argon gas. The gas window 6 is arranged

under the subst ifalgsd®irrbittiatodmitisiReptooptizad 1PhitUd ik &didtestoeli ng the

| ower surface of the substrate 16 and has ‘a wi ndow for receiving |aser

light thréight geaerbifedtby ¢he laseresouteed deand i2 tadi iwer suafase afe

substrate 16, which is permeable to light, and works as a

microscope for observing a pattern on the substrate 16. The laser
irradiator/microscope optical unit 3 is arranged under the
substrate 16 in order to irradiate laser light upward through a gas
‘window 6 to the lower surface. An object lens 4 condenses laser
Light irradiated from the laser irradiator/microscope optical unit 3
and guides the laser light through the gas window 6 to the
substrate 16.

A gas circulatory unit 5 is connected with the gas window 6
through a pipe. The gas circulatory unit 5 provides CVD and
purge gases. Further, the gas circulatory unit 5 withdraws and
immunizes the gases exhausted from the gas window 6. The CVD
gas includes material and carrier gases. For example, the
material gas is chromium carbonyl gas, the carrier and purge
gases are helium gas or argon gas.

The gas window 6 is arranged under the substrate 16. The
gas window 16 has a structure for covering the lower surface of
the substrate 16 and has a window for receiving laser light
through the object lens 4 from the laser irradiator/microscope

optical unit 3. The gas window 6 is provided the CVD and purge



optical unit 3. The gas window 6 is provided the CVDj@ad,Rpheeodd) Sept ember
2004 7 gases fromthe gas circulatory unit 5 through the pipe, and sprays
on the | ower surface of the substrate 16 the CVD gas, which includes
material gas for pattern film and the p,?:rge gas, which prevents from

cl ouding the wi ndow. Further, the gas wihdow 6 sucks the sprayed gas to
exhaust it to the gas circul atory unit 5. Detail of the gas window 6 is
shown in Fig. 2. In order to distinctly show the structure of the gas

wi ndow 6, igastisofrom theegagasirounlutowybunit §itHriowgh theepryateddfapamytde
substrate 16. . However, the gas wi ndow 6 and the substrate 16 are actually
spaced abo@m bhe lﬁﬁﬂemsursf&ﬂmofthl&}let,raﬂ:Bel@&hevCWvgaﬁs iwhachanged under
the substrat 6. The gas wi ngow 6 has g, cylindrical shape with a_ roughly
coni cal caw¥pf Smat% Fapioy ﬁ@t&%ﬂéﬂ paoangd. theeunge gem srhioke gas
wi ndow 6, nanel r face t he toward f b ect lens
4, has an &Y&XE S{}E‘P&é endiog Wépdg’H% rorrbrrﬁW %betﬁ%lwlf t he gas
wi ndow 6. i cupi ed Wi ndow 2 whi ch
Stops the suks R s e8s tﬁ“%%h%véﬁef o %et E@slcg{géuf‘atory i
| rradi ator/m cr gygoRg o?&hecgaswm ﬁstég?o g 25 Qae&% si de_of
supp

the gas wi ndow 6, a purge S nozz y nozzle 22

are enbeddedstipictlig bhﬁw théVsﬂMCtﬁh@ oﬂ)ﬂﬁ@%a@aﬁuﬂ%w ®,3h FpeOpetlgd near

the window 20 in order to spout purge gas for preventing clouding the
wi ndow 20. ghisewindoev Gals distphytlyogeparated Sropetied sudsstrate 16.

| aser-irradiating hole 25, which is opened on the upper face of the gas

wi ndow 6, EHOWEVEar the gqﬁ)wmdwv@a the wuhsgirate aareyactialdy i ncl udes
spaced about 0.5 mm.

As shown in Fig. 2, the gas window 6 is arranged under the
substrate 16. The gas window 6 has a cylindrical shape with a
roughly conical cavity at the center of the gas window 6. The
bottom of the gas window 6, namely the lower face of the gas
window 6 toward the object lens 4, has an opening larger than
another opening on the upper face of the gas window 6. The
opening on the lower face is occupied by a window 20, which stops
the gases but conducts laser light from the laser
irradiator/microscope optical unit 3 via the object lens 4.

On the side of the gas window 6, a purge gas nozzle 21 and a
material supply nozzle 22 are embedded through the cavity. The
purge gas nozzle 21 is opened near the window 20 in order to
spout purge gas for preventing clouding the window 20. The
material supply nozzle 22 is opened near a laser-irradiating hole
25, which is opened on the upper face of the gas window 6, in
order to spout the CVD gas out to the cavity, which includes
material and carrier gases and is provided from the gas

circulatory unit b.



material and carrier gases and is provided fromthe ﬁ?ée Ehbekb@ery unit
5. 1 0 Septenber 2004 8 Furthernore, the upper face o t%e gas w ndow 6 has
a round groove 23 on a circunference centering at the laser- irradiating
hol e 25. The gas sprayed on the substrate 16 is sucked fromthe round
groove 23 and is exhausted through a suc8ion pipe 24 to the gas
circulatory unit 5. Arrows shown in Fig. 2 denote directions to which gas
around the upper face of the gas window 6 flows. The purge gas first

spouts out fromithelisimnereachoagsher Zack Ofi: PsdIThdOw 6L o | SES

through the |l aser-irradiating hole 25, bet ween e gas w ndow 6

and the sulreurad gro6ved3 be aaindunslereyre2denitidna 48thbHakers exhaust ed
t hrough the suction pipe 24. The CVD gas first spouts out fromthe

materi al siprAdiatongl kolzo25t HEheghas sprogyeer enrttrdsabisbpatwil € Rosuckéede

| ower surfgce of. the substrate 16, next flows between the gas w ndow 6 and
the subst FE9R themound groove 33 cuvé 12 2xhaastadd bhreughhawtetdon gipeugh

around. tnebtE hedan i iatarv i Bough the round roove 23, o
Conseaent . {0, A EARARAHS A e B stas i o
112 {pBeblnd R eETace g BRGNP YRR, pUESBRLAP o
20 OB acetont s grde o 43 6k wikdon 0oL (e
next rises through the laser-irradiating hole 25, then flows
between the gas window 6 and the substrate 16 to the round
groove 23, and after that is exhausted through the suction pipe 24.
The CVD gas first spouts out from the material supply nozzle 22
through the laser-irradiating hole 25 to the lower surface of the
substrate 16, next flows between‘ the gas window 6 and the
substrate 16 to thé round groove 23, and then is exhausted
through the suction pipe 24.
Not only the purge and CVD gases, but also the air around
the gas window 6 is sucked through the round groove 23.
Consequently, the CVD and purge gases spouted through the
laser-irradiating hole 25 are isolated from the air around the gas
window 6. As a result, the pattern-correcting device can steadily
deposit pattern film on the substrate 16 by laser CVD without a
-vacuum device.
Laser light irradiated from the laser irradiator/microscope
optical unit 3 through the object lens 4 is conducted from the
window 20, passes through the cavity of the gas window 6 and the
laser-irradiating hole 25 and is irradiated on the lower surface of
the substrate 16.



wi ndow 20, passes through the cavity of the gas w ”dPU"Sth@Hl@FFE'&M
laser-irradiating hole 25 and is irradiated on the |ower surtface of the
substrate 16. 10 September 2004 9 Turning again to Fig. 1, a penetrating

i ght source 7 lights wup the translucent/transparent substrate 16 in order
to observe minute pattern on the substrte 16 by the | aser _

i rradiator/mcroscope optical unit 3. The penetrating |ight source 7 is
designed to have an optim zed optic angle with reference to conpensation

for thickness oﬂ\iﬂ@ir%leagai@tﬁ) Fgand @pbh@ﬂf&ﬁ?@ﬁglﬁ%’&imﬁ&?%gﬁ? ucki ng

unit 9 (see Fig. 3). aser irradiator/mcroscop€e optical uni t he
obj ect | ensip $hettrargsdsicemtdraspaneitheubsteital 6nim brdb tdwlserve conpose

an optical systemfor observing mnute pattern on the substrate 16. The
wavel engt h oinube patgernfen thieseubstipties 1865y the lasea observing node, the
Do ) TotadiiT80Fodsost cobiapk s e b ihacias o
hor | zont al [y bdpreacdid bantanhtin el vabic anale ikbaraferaativery on a
Fro. 1) angoPREeBraEEIEH tHiEngSY O OB SrbBendie 1Al IPnblugERhean o
penet rat e CReeky O suckdiiy AhBD QTR S ¢ "Pi xed on the x-v ot age 8

B e ek L L
4, the gas window 4 and the penetrating light source 7 compose an
optical system for observing minute pattern on the substrate 16.
The wavelength of the light for observing is 365 nm. In a
observing mode, the penetrating light source 7, an observing light
and a slit light are available for light source of the optical system.
The slit light projects shape of irradiated laser light on the
substrate 16.

A X-Y stage 8 horizontally carries the substrate 16 between
the place of delivery on a handler 14 (the place where the
substrate 16 is drawn in solid line in Fig. 1) and the place over the
gas window 6. The X-Y stage 8 is permeable to light in order that
light from the penetrating light source 7 can penetrate the X-Y
stage 8. -

An sucking unit 9 is fixed on the X-Y stage 8 to adhere to
and hold the substrate 16. The following description shows
detailed structure of the sucking unit 8. As shown in Fig. 38, the
sucking unit 9 includes an sucking mount 30 that has a square
frame shape. A 3-mm thickness translucent cover 31 is embedded
in the top of the frame of the sucking mount 30. Female screws 32
for fixing the sucking mount 30 on the X-Y stage 8 are embedded

on the top of the sucking mount 30. An o-ring groove 33 is cut



sucking unit 9 includes an sucking nmount 30 that has i me shape.
A 3-mm t hi ckness transl ucent cover 31 is enbedded iH??%@H?@%r%é@?he frame
of the sucking nmount 30. Fenmle screws 32 for fixing the sucking nmount 30
on the X-Y stage 8 are enbedded on the top of the sucking nmount 30. An
o-ring groove 33 is cut 10 Septermber 2004) 10 around the inside of the
sucki ng nount 30 under the translucent cover 31. A rubbery o-ring 34 is
enbedded in the o-ring groove 33 in order to keep the space between the

e ! order ! . .
sucki ng uni gr@uaddldensidsbf ahe sll%:s Iﬂr% hbant @0 Eﬂgdéx; ﬁgeftggg%%é?@? ng

mount 30, a tube 10 is inserted. siiown 1n Fig. 1,

connect ed waver BilesAuntblsensorringl3diisrembadded 2n tHeoPHiy dRoswe 88 out

the air in the space  between the sucking unit 9 and the substrate 16, and
consequent | order dodkeer the spacabeé¢ween theteuckiisg natieé A6nddshshown in
Fig. 3, the lower suiéac,e of the substrate 16 corresponds to the |ower
surface ' ofSibgtratex @ughights when the -sucking unit 9 adheres to the

g .device all ows the

XY stage 8 to NOVeLhP SREOT e HGkiREMONTE HOr PrbibaIL (bl HRSEHER keep: ng
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on the handiomsepuéntly; dbe suclkond unit $hatlheresho shosulsiteaté 16
As shown in Fig. 8, the lower surface of the substrate 16
corresponds to the lower surface of the sucking unit 9 when the
sucking unit 9 adheres to the substrate 16. This structure of the
pattern-correcting device allows the X-Y stage 8 to move without
obstruction in a horizontal plane with keeping a minute space
between the gas window 6 and the substrate 16. To keep the
minute space allows gas between the gas window 6 and the
substrate 16 to flow steadily. Therefore, this structure prevents
turbulence of gas damaging formation of pattern film and causing
a gas leak from the inside of the gas window 6.
Turning again to Fig. 1, an image-processing unit 13, which
18 drawn in dotted line in Fig. 1, takes image of the substrate 16
on the handler 14 in order to confirm whether the substrate 16 is
put on a stand of the handler 14 at a correct position.
When the substrate 16 is put on the stand of the handler 14,
the handler 14 turns around to the place of delivery of the
substrate 16 to the sucking unit 9. Then, the handler 14 lifts up
the stand by its Z-axis mechanism in order that the sucking unit 9

becomes available for adhering to the substrate 16.



put on a stand of the handler 14 at a correct positiefnge\Agibel BeopsuUbStrate
16 is put on the stand of the handler 14, the handler 14 turns around to
the place of delivery of the substrate 16 to the sucking unit 9. Then, the
handler 14 lifts up the stand by its Z-axis mechanismin order that the
sucking unit 9 beconmes available for a ring to the substrate 16. 10

Sept enber 2004 11 After finishing correcting defects of a photo nask, the
sucking unit 9 releases the substrate 16 and puts the substrate 16 on the

stand of the haniifter fisisHhen cortectingddefects dfanplmtohmasit, sl by the
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processing unit 14.
Description will be made about the working process of the
pattern-correcting device of the present invention.
(1) A photo-mask-examining device has previously. detected
white and black defects on a photo mask. The photo-mask-
examining device acquires information about defects.
Hereinafter, the data that represents the information about the
defects is referred to as defect data. The defect data include data
representing where and which defects are detected and are stored
in the controller 15 of the pattern-correcting device.
First, an operator of the pattern-correcting device puts the
substrate 16 of a 6-inch photo mask on the stand of the handler 14.
The controller 15 makes the image-processing unit 13 recognize
the substrate 16 on the stand of the handler 14 in order to acquire
information about positioning the substrate 16 on the stand of the
handler 14. The positioning information includes position of the
center of the substrate 16 and an angle that the substrate 16 is
set in X-Y plane. With reference to the positioning information, -
the controller 15 directs the handler 14 to turn around the stand

so as to suppress disagreement between the angle of the substrate



The controller 15 makes the inmage-processing unit 1344 860@RhgL20d4€
substrate 16 on the stand of the handler 14 in order to acquire

i nformati on about positioning the substrate 16 on the stand of the handl er
14. The positioning information include osition of the center of the
substrate 16 and an angle that the subst te 16 is set in X-Y plane. Wth
reference to the positioning information, the controller 15 directs the
handl er 14 to turn around the stand so as to suppress di sagreenment between
the angl e df6 amsl shbsmgleeofl thSentciimgy u2AdH Whet sabtrhte Gy heovés the

sucki ng unltﬁ_1 en substrate 16 noves to the place for deI|very to the
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pressure inside the suc I ng un|t econes 0.3 atm Further, the

control ler 15 diNegtsthideohsnedller 1% diredtevihie Hiendleax14 td‘ﬁfﬁ‘ﬁlfieiﬁn to a

ready position and to stand by. After the sucking unit 9 adheres to the
substrate BXisthechamsmohipeto ]:hedpredeeextmenxd\rpeeﬂmﬁand the @ urng

substrate t he position oyer the wi ndow 6. On this situation, the
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CVD gas to,bhe. §Ce orf)dr%ss%re meessffse&l g'fr t}tle %tresgare sensor 11, the

pump 12 adjusts conductance of the sucking unit 9 in order that
the pressure inside the sucking unit 9 becomes 0.3 atm. Further,
the controller 15 directs the handler 14 to lower the Z-axis
mechanism to a ready position and to stand by.

After the sucking unit 9 adheres to the substrate 16, the
controller 15 directs the X-Y stage 8 to move the substrate 16 to
the position over the gas window 6. On this situation, the
controller 15 directs the gas circulatory unit 5 to provide purge
gas and CVD gas to the gas window 6. It is assumed that: each of
the carrier gas included in the CVD gas and purge gas is argon
gas; the material gas included in the CVD gas is chromium
carbonyl gas; the flow rate of the CVD gas is 70-sccm; and the flow
rate of the purge gas is 1500-sccm.

With reference to the defects data previously stored in the
controller 15, the controller 15 directs the X-Y stage 8 to move the
substrate 16 so as to a white defect on the substrate 16 is
positioned right above the laser-irradiating hole 25 of the gas
window 6. The operator observes the white defect on the

substrate 16 by the laser irradiator/microscope optical unit 3 with



the carrier gas included in the CVD gas and purge gaggks @PQ@pzmgps; t he
material gas included in the CVD gas is ,chrom um carbo%y gas; the flow
rate of the CVD gas is 70-sccm and the flow rate of the purge gas is
1500-sccm Wth reference to the defectd3data previously stored in the
controller 15, the controller 15 directs the X-Y stage 8 to nove the
substrate 16 so as to a white defect on the substrate 16 is positioned
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unit 3. Then, the | aser source 2, which irradiates |aser light for CVD,
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oper at or $ﬁ§ ﬁ;gﬁiding CVD gas and only provides purge gas. Next, the
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i rradiat e&ubs,t@sateshéﬂg%aﬁpa@et ¢ lagar-1enadiating) hele dsrafcthe gas apadorm 6.

;J E?EFZ@ ﬁ'i‘ﬁgf@é%rﬁég obRekeedald Bﬂclgﬁ%?gclp on the Sibstrate £6 %%E fle 188 | O
irradiator/microscope optical unit 3 with her/his own eyes to make sure,
and next, exactly tunes in size, angle and position of a slit for irradiating
laser of the laser irradiator/microscope optical unit 3. Then, the laser
source 1, which irradiates laser light for vaporizing film, irradiates two
shots of laser light at the black defect to vaporize unnecessary part of
pattern film. These processes are repeated for all of the black defects on
the substrate 16.

After all of the black defects on the substrate 16 are corrected, the
controller 15 stops providing purge gas and directs the X-Y stage 8 to
move the sucking unit 9 over the stand of the handler 14. Then, the
controller 15 directs the handler 14 to lift its Z-axis mechanism up and
the sucking unit 9 to release the substrate 16 in order to put on the
substrate 16 on the stand of the handler 14. Next, the controller 15
directs the handler 14 to lower the Z-axis mechanism and turn around
the substrate 16 to the place where the operator can receive the substrate

16. Finally, the operator 16 takes out the substrate 16 from the pattern-



the substrate 16. After all of the black defects on {fgcsidRkf 86dy 16 are
corrected, the <controller 15 stops providing purge gas and directs the X-Y
stage 8 to nove the sucking unit 9 over the stand of the handler 14. Then,
the controller 15 directs the handler 113 to lift its Z-axis mechani sm up
and the sucking unit 9 to rel ease the fhstrate 16 in order to put on the
substrate 16 on the stand of the handler 14. Next, the controller 15
directs the handler 14 to | ower the Z-axis nmechanismand turn around the
substrat e T®rrectimg desiee.where the operator can receive the substrate 16.
Finally, the operator 16 takes, out the substrate, 16 fromthe pattern 10
Sept enber 2004 ;(2%3@1?@3&1&' va:éin adypieal conpganstonal bechnygieathe

conventi onal techni que, . the atternscorrgecti,ng device is descri bed bel ow.
Convent i onel?ﬂt;;?rﬁ'q:&é‘@mm%tﬂep‘éléﬁr—'l@edﬁﬁﬂgﬁarh W.ilmon a substrate is
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the substrate, it is probable that CVD si ze, nmeans size of fi
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Further, CVD size is fluctuant over 0.1 ii meven under the sane
condi ti on. phwcersing itenditioh aiccordingdortdstdomnvehtosmistecdumgaiani || be

pat for n- GoPKEATR BRI HEedcfon RTEPseR UV A @8, ol this case, though ~
laser light is irradiated toa 5 4 m X 5 1 m square on the
substrate, it is probable that CVD size, which means size of film
actually formed on the substrate, grows to about 5.4 £m X 5.4
m. Further, CVD size is fluctuant over 0.1 &£ m even under the
‘same condition.

On the other hand, it is assumed that the same square will
be formed on a substrate under ideal processing condition
according to the pattern-correcting device of the present invention.
In this case, when laser light is irradiated toa 5um X 5um
square on the substrate, the CVD size grows to about 5.2 ¢t m X
5.2t m. The fluctuation of CVD size is about 0.07 £ m. Moreover,
when helium gas is used for purge and CVD gases instead of
argon gas and light is irradiated to a 54 m X 5t m square on the
substrate, there is great improvement in both growth and
fluctuation of the CVD size. In this case, the CVD sizeis 4.9 m
X 4.9 it m and the fluctuation of the CVD size is 0.03 £ m.

Mean free path of particles in helium gas is about ten times
longer than that in argon gas or the air. Consequently, particles
are diffused more rapidly and widely in helium gas than in argon

gas or the air. As a result, in helium gas, the particles caused by



In this case, when laser light is irradiated to a 5; %y BbptembeF20l4 Square on
the substrate, the GVD size grows to about 5.2 12 mX 5.212 m The
fluctuation of CVD size is about 0.0712 m Moreover, when heliumagas is
used for purge and CVD gases instead of A argon gas and light is irradi ated
toab59 mX5 12 msquare on the substldate, there is great inprovenment in
both growh and fluctuation of the CVD size. In this case, the CVD size is
4.912 m X 4.9 9 mand the fluctuation of the C/D size is 0.03 /.c m Mean

free path dasparCVd)dsaie freim thegasbétraedisstbenahidndensitgngBthéhan t hat

in argon gas or the air. Consequently, particles are diffused nore rapidly
and wi del y partieldsunegaghensubstrategomhicads possiklato stk enrdsail t, in

hel i um gas, the particles caused by 10, Septenber 2004 15 | aser. CVD | eave
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substrate, .which. igé)ossi ble to ?Iick on té:e substrate,again, is | ower
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reduces greatly.. As shown in Fig. p e gas at the top of the gas
wi ndow 6 Rewmresuafmendf thesubsitateThe, tise paditicleswanesyd blyows agai nst

the substrate 16 and causes a boundary |ayer of gas flow under the

substrate TgoceRsesdondaryerting dafects faﬁ/ dovens Aswveresuliethe
probability that the particles stick on the substrate again reduces
greatly. -

As shown in Fig. 2, purge gas at the top of the gas window 6
becomes ascending current. The ascending current blows against
the substrate 16 and causes a boundary layer of gas flow under
the substrate 16. The boundary layer has a thickhess several ten
micron-meters. In the boundary layer, the particles fall down. On
the other hand, under the boundary layer, the particles are caught
in a radial current from the top center of the gas window 6 to the
round groove 23.

The thickness of the boundary layer depends on viscosity of
gas, flatness of the substrate 16, etc. Generally, the boundary
layer is thicker in argon gas than in helium gas. However, since
mean free path of particles in helium gas is longer than in argon
gas, CVD size by laser CVD is tighter in helium gas than in argon
gas.

(3) Next, description will be made about working process of
the sucking unit 9.

The sucking unit 9 applies negative pressure to the upper

surface of the substrate 16, which is opposite to the lower surface



mcron-neters. In the boundary layer, the particles jg@kbpidpitiar 2684 the

ot her hand, under the boundary |ayer, the particles are caught In a radial
current fromthe top center of the gas window 6 to the round groove 23.
The thickness of the boundary | ayer depends on viscosity of gas, flatness
of the substrate 16', etc. Generally, t boundary layer is thicker in
argon gas than in heliumgas. However, since nean free path of particles
in heliumgas is longer than in argon gas, CVD size by laser CVDis

ti ghter infbelmaskyag, theorder to gathegeato tha)swWestratdebdr Phiomeihdd be
made about working process of _the sucking unit 9. The suckin g unit 9

appl i es negdtholdipgiseffective hecapser thewubstrate 16 easubstheldeasdts whi ch

is opposite to the | ower, surface 10 Septenber 2004 1 or nasking, in order
to adhere ﬁ@quresg & Hemas g'am @wn&fancgl %Ililgdi 9§9e1‘5f BOtive

because: the substrate 16 held as it | owe ur f ski ng

P acos ownhstacks bethuran tHe R vat sHeface o e Whatiitol 6 ARA A0S ERSChe
substrate lrftﬂ(gwtée gas w ndow 6. The top of the sucking unit 9 is
covered wit transl ucent cover 31. Wth reference to the total
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penetrating |ight source 7 can be conpensated. Consequently, the optical
syst em f or coviern3 hatndghenibbtiatel L16eesohipepeativrefomdidtiogbion eduhee 7,

t he transl nggtm%%ﬁrediln%gg t he substrate 16, can be

penetratmg light source 7 can be optimized,
namely, optical distortion of light irradiated by the penetrating
light source 7 can be compensated. Consequently, the optical
system for illuminating, which includes the penetrating light
source 7, the translucent cover 31 and the substrate 16, can be
given a numerical aperture optimized for the numerical aperture
of the object lens 4. As a result, the operator can observe pattern
mask on the substrate 16 as high-resolution image.

Negative pressure that the sucking unit 9 applies to the
substrate 16 may be selected according to the thickness of the
substrate 16. For example, when the substrate 16 is 5 inch
square and 2.3-mm thickness, the negative pressure may be low,
such as 0.3 kg/cm?. This can .prevent the negative pressure
breaking the substrate 16.

The pattern-correcting device mentioned above stops
providing CVD gas when eliminating unnecessary pattern film,
namely when correcting black defects. However, effect of
correcting black defects with providing CVD gas hardly seems to
be different from effect of correcting black defects without
providing CVD gas. Therefore, the pattern-correcting device does

not have to stop providing CVD gas when correcting black defects.



given a numerical aperture optimzed for the numericah sapehibef Spoef the
object lens 4. As a result, the operator can observe pattern mask on the
substrate 16 as high-resolution i mage. Negative pressure that the sucking
unit 9 applies to the substrate 16 may sel ected according to the

t hi ckness of the substrate 16. For exanple, when the substrate 16 is 5
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pattern-cogrecting device nentioned above, the

According to the pattern-correcting device mentioned above, the
surface processed for correcting' defects faces downward when the surface
is held by the sucking unit 9 in order to correct white defects on a photo
mask by laser CVD. Consequently, the pattern-correcting device can
prevent from sticking again particles caused by laser CVD on the
substrate 16. The difference between the area on the substrate 16
irradiated by laser light and the area on the substrate 16 covered with
film is smaller. The fluctuation of the area covered with film is smaller.
As a result, the pattern-correcting device can process photo mask with
high accuracy.

Further, the pattern-correcting device includes two laser sources.
One of the laser sources irradiates laser light for vaporizing film. The
other irradiates laser light for laser CVD. Consequently, a single one of
the pattern-correcting device can execute by itself functions for correcting
both white and black defects. Both of the laser sources irradiate laser
light to the lower surface of the substrate. Consequently, particles both
caused by laser CVD for correcting white defects and caused by
vaporizing unnecessary film for correcting black defects fall down and do
not



surface processed for correcting defects faces downwgs dopgmet Bgnsur f ace
I's held by the sucking unit 9 in order to correct white defects on a photo
mask by | aser CVD. Consequently, the pattern-correcting device can prevent
fromsticking again particles caused by _| aser C/D on the substrate 16. The
di fference between the area on the substlate 16 irradi ated by | aser I|ight
and the area on the substrate 16 covered with filmis smaller. The
fluctuation of the area covered with filmis snaller. As a result, the
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16, the sugigiigeits the substrate 16 when correcting defects of pattern film

on the substrate 16. To adhere to the substrate 16 allows the
substrate 16 facing downward when the sucking unit 9 holds the
substrate 16.

Further, compensation for distortion of the lens included in
the penetrating light source 7 is optimized with reference to the
total thickness of the translucent cover 31 and the substrate 16
for the numerical aperture of the object lens 4. As a result, the
operator can observe pattern mask on the substrate 16 as high-
resolution image.

2. Second embodiment

The second embodiment is provided for improving a method
of correcting black defects, which is unnecessary part of film, on a
photo mask. The pattern-correcting device of the first
embodiment mentioned above is applied for the following
description of the second embodiment.

According to the first embodiment, argon or helium gas is
provided as purge gas. On the other hand, according to the second
embodiment, oxygen gas is provided as purge gas and no CVD gas

is provided. In this situation, the laser source 1 irradiates one



adheres to the substrate 16 when correcting defects %Sgage kPoddd m on the
substrate 16. To adhere to the substrate 16 allows the substrate 16 facing
downward when the sucking unit 9 holds the substrate 16. Further,
conpensation for distortion of the lens included in the penetrating |ight
source 7 is optimzed with reference tok%e total thickness of the

transl ucent cover 31 and the substrate 16 for the nunerical aperture of
the object lens 4. As a result, the operator can observe pattern mask on
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embodi ment is provided for inproving a method of correcting black defects,
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chromumfilmas an AR court layer b (filmpreventivé of reflectio
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| ayer. Next, the laser source 2 irradiates laser light 0.5 second on
than strength for vaporizing chromium film in order that the top
of the exposed chromium layer is oxidized and changes color.
Then, the laser source 1 irradiates another laser shot on the
exposed chromium layer. After that, the exposed chromium layer
1s peeled off and another chromium layer is newly exposed. After
exposure and peeling of a chromium layer are repeated about ten
times, chromium film of a black defect on the substrate 16 is
eliminated and a glass surface of the substrate 16 appears.

The second embodiment can eliminate black defects by laser
light with twenty five percent lower strength than laser light used
in conventional technique. Lower strength of laser light allows
the substrate 16 to be less damaged. According to conventional
techniques for eliminating black defects, a quartz glass layer of
the substrate 16 is dug 300-angstrom depth on average under
even an optimized condition. On the other hand, according to the
second embodiment, the quartz glass layer is dug 50-angstrom
depth.

According to the second embodiment, the chromium film is
oxidized and then is eliminated. Molecular weight of chromium
oxide is larger than that of non-oxidized chromium. Therefore,

the particles that the second embodiment produces when



the substrate 16. This tine, the strength of the Iasq:(gsle't)lgmbe}?()dzﬁss t han
strength for vaporizing chromumfilmin order that the top of the exposed
chromium | ayer is oxidized and changes color. Then, the | aser source |
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t he exposed chromum |l ayer is peeled o and anot her chrom um | ayer is
new y exposed. After exposure and peeling of a chromum | ayer are repeated
about ten tines, chromumfilmof a black defect on the substrate 16 is
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fall down, and as y sticks dgain on the substrate

Conpar ed widdrrected &inchrdéfacestvn the substebitsi Tederlindagloueiest s, the
second enbodi ment can formfilmon the substrate 16 whose edges are

hi ghly st r epeentndOmathe otdwhhaald, svhEw the sambdlasksdefeon bas been

corrected according to the second embodiment, the transmittance

drops only 1.0 percent or less.

According to the present invention, the substrate is held
with the surface facing downward and material gas for forming
pattern film is blown on the surface. In this situation, laser light
is irradiated upward at a white defect in order to form pattern
film over the white defect. When the laser light is irradiated at
the white defect, particles are generated. However, the particles
fall down and do not stick again to the substrate. Consequently,
the present invention can prevent pattern film from overgrowing
and growing irregularly in size. As a result, according to the
present invention, a photo mask is processed in high accuracy.

Further, in order to correct a black defect on the substrate,
laser light may be upward irradiated at the black defect to
vaporize unnecessary part of pattern film. Though particles are
generated in the air when the black defect is vaporized, the
particles fall down and do not stick again to the substrate.

In order to eliminate unnecessary part of pattern film, the
present invention may repeatedly both oxidize the top layer of

pattern film and peel the layer off. In this case, one layer peeled



5 A msquare bl ack defect on the substrate 16 has be¢hSeptembet 20D4 accor di ng
to conventional techniques, transmttance around the corrected bl ack
defects on the substrate 16 declines about 1.5 percent. On the other hand,
when the sane bl ack defect has been corrected according to the second
enbodi nent, the transmttance drops onl231 1.0 percent or less. According to
the present invention, the substrate is held wth the surface facing
downward and material gas for formng pattern filmis blow on the .
surface. | off bitsa $imeats so thinsdrat tlyhsubistrate adidatredgeddess 86 a white
defect in order, to formpattern filmover the white defect. Wen the | aser
light is ielbainaée uanecessary pardafeeatteparfilmi.es are generated. However,

Consequent |y, RELipiBsE 1 avulable EabprgecmapaiS ans of hher om

present | aiREnstdistBing kel ot i niediing ﬁ?ﬁn%affé& | J{e%nprt&r&agt in
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pattern fi wrﬂa%géﬁ?ﬁreééﬁﬁo%PESS‘?@W%E?O' in the air when the bl ack

defect is vaporize partic own and do not stick again to the

substrate. | n ofdesrder ¢bioldatlee wilRteatal thepresehtiaivieaitiohl Ay t he

present invention nmay repeatedly both oxi di ze the top | ayer of pdttern

filmand peeick the lsmbstraté. Tosucksthasabstrate iy drelpfeal ¢d ddwSepaedber
2004 21 off, at g@tsirre IS SF thin that the substrate is damged_| ess to
elininate fRgeddessnyface of the suthsirateiomwhinh defects are aveadiated byr

purge and %/Eelgfisg}?ﬂc. t he
The pattern-correcting device including the top cover and
the lens allows its operator to observe the substrate with
penetrating light in high resolution.
While this invention has thus far been described in
conjunction with a few embodiments thereof, it will be readily
possible for those skilled in the art to put the this invention into

various other manners.



pattern-correcting device of the present invention. Vh8sgpipmbee2o@nd CVD gas
I ncl ude heliumgas as the nmain conponent, |less particles stick again to
the substrate. In order to hold the substrate, the present invention nmay
suck the substrate. To suck the substrat@is hel pful to downward face the
surface of the substrate on which defect~ are irradiated by |aser |ight.
The pattern-correcting device including the top cover and the lens allows
its operator to observe the substrate with penetrating light in high
resolution. Wiile this invention has thus far been described in

conjunctio Lth a few enbodi nents thereof, it wll be readily possible
for those MMI&M Dtbgput the this invention into various other
manners. 10 Sept 1. A nethod of correcting
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irradiating laser light upward at a white defect on the
surface to form pattern film over the white defect. ,
2. The method claimed in claim 1, further comprising the
steps of: |
irradiating laser light upward at a black defect on the
surface; and
vaporizing urinecessary part of pattern film in order to
correct the black defect. |
3. The method claimed in claim 1, further comprising the
steps of:
blowing oxygen gas to the surface;
irradiating first laser light upward to unnecessary part of
pattern film on the surface in order to oxidize the top layer of the
part;
irradiating second laser light upward to the oxidized top
layer in order to peel the oxidized top layer off: and
repeating the steps of irradiating first and second laser light
1n order to eliminate the unnecessary part of pattern film.
4. The method claimed in clam 1, wherein:
the step of blowing further blows purge gas, which prevents
a window for conducting laser light from clouding, and carrier gas

bl

which 1s included in CVD gas for carrying material gas; and



correct the black defect. 3. The method clainmed in ci@ssptdmbérrddaer
conprising the steps of: blow ng oxygen gas to the surface; irradiating
first laser light upward to unnecessary part of pattern filmon the
surface in order to oxidize the top |ay2s of the part; irradiating second
| aser light upward to the oxidized top layer in order to peel the oxidized
top layer off; and repeating the steps of irradiating first and second
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purge gas, vihi 6h Theuaetifod a1lmaawii elaineTdushersi aresubete fisom

clouding, and carrier gas, which is includéd in CVD gas for carrying

mat eri al gaskednd drderSepbertbeld 20the 3Gp bé hnalidingonponent of the purge and
carrier gases is heliumgas. 5. The pethod clainmed in claim1l1, wherein the
substrate is slckAdlgviceri@scarseeiangalafeats ohpattesp fohmom aiswgfage A device
for correctin gefe ts of pattern filmon a surface of a substrate,

conpri si nf: aasq% figa esf@“ﬁi‘ﬁ% the substrate with the surface facing

el udi ng et Pt iagE Bt Hatdtil thy BRtREAL: B AR SlEACE FRIE P g
upwar d atdgvﬁhyéﬁd;defect on the surface; a gas w ndow for blow ng materi al
gas on the surface and

a gas circulatory unit for providing and withdrawing gas

including material gas;

a laser irradiator for irradiating laser light upward at a white
defect on the surface;

a gas window for blowing material gas on the surface and
conducting laser light from the laser source through the gas window to
the white defect in order to form pattern film over the white defect.

7. The device claimed in claim 6, further comprising an
optical unit for observing pattern film on the substrate.

8. The device claimed in claim 7, wherein the substrate is
permeable to light, further comprising a penetrating light source
for irradiating light through the substrate to the lower surface of
the substrate in order to illuminate with the lower surface.

9. The device claimed in claim &8, wherein:

the holder comprises a top cover permeable to light;
and

the penetrating light source comprises a lens that is designed to
compensate the distortion of the lens with reference to the total thickness
of the cover and the substrate.



conducting laser light fromthe |aser source throughid Beptgaberpdoow to the
white defect in order to formpattern filmover the white defect. 7. The
device claimed in claim®6, further conprising an optical unit for
observing pattern filmon the substrate.. 8. The device clainmed in claim?7,
wherein the substrate is perneable to I2i4ght, further conprising a
penetrating light source for irradiating light through the substrate to
the | ower surface of the substrate in order to illumnate with the |ower
surface. 9. The Havilise desiioect]laimedainrchaimt@r witrereihe hol der conprises a
top cover perneable to Iight; and the penetrating |ight source conprises a
lens that is dedihmiasamirradipsos somptisesifirst laser séuree forns with

reference t.o the t.otal. th&cknei,s o&]the cover and the substrate. 10
Sept enber 2§vadating tivgk lasey behd tomgapprizng pastexm élon nandnsecands
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at white defects w erra rovi gas circulatory wunit in
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6, wherein: the gas circulatory unit provides purge gas, ich prevents a
wi ndow f or atowthiteidefects evithi ghitefriahgabqueividedaby tler pasrcigealatomyi ch is
i ncluded in CVD gas (for carrying material gﬁis; and
unit in order to form film over the white defects.
11. The device claimed in claim 6, wherein:
the gas circulatory unit provides purge gas, which prevents
a window for conducting laser light from clouding, and carrier gas,
which is included in CVD gas for carrying material gas; and
the main component of the purge and carrier gases is helium
gas.
12. The device claimed in claim 6, wherein the holder sucks

the substrate in order to hold the substrate.



the mai n conponent of the purge and carrier gases isih8kptembedagos 12. The
device clained in claim6, wherein the hol der sucks the substrate in order
to hold the substrate. Met hod and Device for Correcting Pattern Film on
a Sem conductor Substrate Abstract in order to correct a white defect on a
surface of a substrate (16), the substrate (16) is held with the surface
facing downward, |aser light is upward irradi ated at the defect on the
surface in material gas, and as a resul ) the white defect is covered by
film Fig. 2

Method and Device for Correcting Pattern Film

on a Semiconductor Substrate

Abstract

In order to correct a white defect on a surface of a substrate (16), the substrate (16) is
held with the surface facing downward, laser light is upward trradiated at the defect

on the surface in material gas, and as a resuli, the white defect is covered by film.

Fig. 2



