EXPOSURE RECORDI NG METHOD ~ FOR OPTI CAL RECORA K SR ERrAL S
BACKGROUND OF THE | NVENTI ON The present invention rel de&
exposure recording nethod for optical recording materials, and rore
particularly to an exposure recording nethod for optical recordlng :
materials which is characterized by a phptoresist- film exposure recordlng,'
nmet hod -usi ng |ight beans. Hi gh integration design has been

i ncreasingly pronoted and the wavel ength of exposure |ight has been
pronoted to be shortened iBKBOBUREer REAGRPAYNGesMEFHORM conduct or devi ces

whi ch has acted as a | eadership in a photolithography field. As a result,
a far ultraviol et radi aFQ%h CRFI&HNe g@&ﬂ&ﬂ 3MsS pbased on an

exci nmer |aser such as KrF, ArF or the |ike has been recently carried out.
So-cal I ed novol ak resists have been hitherto utilized for an exposure
recording operation in a vi a g T traviol et radiation
regi on. However, chemcally ve been recently used
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chem cal l'y ﬂ@@ﬂngdfor optical recording materials, and more
particularly to an exposure recording method for optical
recording materials which is charactériééd by a photoresist-
film exposure recording method using light beams.

High integration design has been increasingly.promoted
and the wavelength of exposure light has been promoted to be
shortened in a patterning process of semiconductorldevices
which has acted as a leadership in a photolithography field.
As a result, a far ultraviolet radiation exposure recording
operation based on an excimer laser such as KrF, ArF or the
like has been recently carried out. So-called novolak
resists have been hitherto utilized for an exposure
recording operation in a visible region and a near
ultraviolet radiation region. However, -chemically amplified
photoresists have been recently used in place of the novolak
resists because the sensitivity of the novolak resists is
remarkably reduced.

A representative example of the chemically amplified
photoresists will be described with reference to Fig. 1.

Fig. 1 shows a polymer in which a hydroxyl group of



photoresists will be described with reference to Fig. 1. Fig. 1 shows a
pol ymer in which a hydroxyl group of 2
pol yvi nyl phenol is protected by a tert-butoxycarbonyl group and a

phot ochem cal reaction process of a chemcally anplified photoresist
formed of a photo acid generator (PAG The chem cally anplified
photoresist is formed of the polyner a%d the photo acid generator.
According to an exposure recording nmethod using the chemcally anplified
phot or esi st polyeippdt phexoll fereretected lmx poded ti-butiogycatrbonygéngratp
acid, the acid thus generated is thermally diffused by a heat treatnent to
i nduce reacehén af pheteohemicalangdeastiign | brpcessdees| opi mhemigadlys
varied to forma pattern. The acid which is generated in_the exposure
process ref 8lRe1ftiied apRarpregdsitubferpefy mf fniRhelikapridol IRRer#hPEr | al
under a heating . condition. That is, the exposed portion serves as a
positive tyﬁBAaésist which is renoved in a devel opi ng process.
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exposure recérding method using the chemically amplified
photoresist, the photo acid generétor'is exposed to light to
generate acid, the acid thus generated is thermally diffused
by a heat treatment to induce reaction of the polymer, and
solubility to developing liquid is varied to form a pattern.
The acid which is generated in the exposure process reforms
the alkali-insoluble polymer into alkali-soluble material
under a heating condition. That is, the exposed portion
serves as a positive type resist which is removed in a
developing process. Accordingly, when the chemically
amplified photoresist is used, the heat treatment process
after the exposure process is indispensable, and many steps
in connection with the heat treatment are needed.

Further, it is known that the sensitivity of the
chemically amplified photoresists is generally instable and
it is more difficult to handle these photoresists than the
novolak bhotoresists. One of causes resides in that the
diffusion of the acid generated in the exposure process is

suppressed by ammonium, etc. in the air before the heat



chefrically anplified photoresists is generally instable and it is nore
difficult to handl e these photoresists than the novolak photoresists. One
of causes resides in that the diffusion of the acid generated in the
exposure process is suppressed by ammonium etc. in the air before the
heat _ 3 treatnent process is carried
out. It is needless to say that the d@gree of the inactivation is
dependent on the tine period fromthe exposure process until the heat
treatnent preatment proc&0ris nghyried ok .caskt wher seeddess e esaydi ng
is carried out on the chemcally anplified photoresists by wusing a far

ul travi ol et thati thé¢ ohegree @f thednaativatdondsagderendens asetbe HiMmeng
the tine period fromthe_ exposure process until the heat treatmnment process
wi thout bePREipPAnifrem e RXRREVER PROCHPScHBE1df thenihadurertnaryi ces.
However, when recording is successively carried out by using focused |ight
beans in anPERP®S®re recording operation on a master disc of an optical
disc, alight drawn igggrathon, etc., there necessarily occurs, a tinme

di f f erence bet weBRCPR ¥eurd hE (C#5FeVARES REPISHSSUTEC Mm% In

sone cases, this tine difference extends,to __several .ti and t.hus, t he
pat t er ni ng Eﬁgrésgeﬁgﬁienig e ¢ emlcaily amﬁilfled pgg%bre51sts by

using a far ultraviolet radiation source, a severe time
management is needed during the time period from the
exposure process until the heat treatment process without
being limited to the patterning process of semiconductor
devices. However, when recording is successively carried
out by using focused light beams in an exposure recording
operation on a master disc of an optical disc, a light
drawing operation, etc., there necessarily occurs a time
difference between the exposure start time and the exposure
end time. In some cases, this time difference extends to
several times, and thus the patterning characteristic is
greatly varied between the start time and the end time due
to the sensitivity of the resist after the exposure process
or the like. Therefore, it has been hitherto difficult to
form excellent patterns..
SUMMARY OF THE INVENTION

The present invention has an object to provide an

exposure recording method which can enhance productivity in

a heat treatment process after an exposure process of a



greatly varied between the start tinme and the end tine due to the
sensitivity of the resist after the exposure process or the like.
Therefore, it has been hitherto difficult to formexcellent patterns.
SUMVARY OF THE | NVENTI ON The present invention has an object to
provi de an exposure recordi ng nethod which can enhance productivity in a
heat treatnment process after an exposurd process of a

4 photoresist in the photolithography process in a far ultraviolet

radi ati on rphotoresidstst din | the tihkotohdthoigrdiy ¢ pofoddmwes phot omesfat
after the exposure process. In order to attain the above object, an
exposure rwvdémingo hetthodradiadpitomal regriorni ng arnd er s&ladatieedi nghet o
the present invention which conprises an exposure step for exposing a
chem cal anphpfrecdhswistipe phottdresiphotaresiser afpes dthehaxpesise to a
|l i ght beam which is focused by an objective |lens, and a heat treatnent
step for pEFPEERFNg a heat treatnent to reform an exposed portion of the
phot oresi st after th%ﬁix osure progess,. is character,ized in that the power

o |
density of the I{8ht® i sBFtAGD4[Bhe] 30OV PEAFANcnfBr rgXPOSUTE
([err][cm se

rgLOES ESS%QEEo%'é&?*%béfﬁéf”éééé¥ding materials according
to the present inQention which comprises an exposure step -
for exposing a chemical amplification type photoresist or
other types of phqtdresist to a light beam which is focused
by an objective lené, and a heat treatment step for

performing a heat treatment to reform an exposed portion of

the photoresist after the exposure process, is characterized

in that the power density of the light beam is set to 4v x

10%wW/cm? (V{cm/sec] represents a linear velocity of

recording) or more, and the exposure process and the heat
treatment process are simultaneously carried out.

It is preferable that the numeral aperture NA of the
objective lens is set to 0.85 or more, and the light source
for emitting the light beam comprises an excimer laser for
emitting light having a wavelength of 300nm or less, or an
all solid state laser for achieving forfh harmonic
generation of YAG laser by using a nonlinear optical
crystal.

According to the above exposure recording method, in

the photolithography using the light beam emitted from the



recdrding) or nore, and the exposure process and the heat treatnent
process are sinultaneously carried out. It is preferable that the
huneral aperture NA of the objective lens is set to 0.85 or nore, and the
light source for emtting the |ight beam conprises an exciner |aser for
emtting |ight having a wavel ength of 300nmor less, or an all solid state
| aser for achieving forth harnonic gene?ation of YAG | aser by using a

nonl i near optical crystal. According to the above exposure recording
met hod, in lidletpbotwoket kdyrdmhyfasi njtravibilght rbdimtdont treds iforom tive
5 light source of the far ultraviolet radiation region, the chemcally

anpl i fied ptiemieslly awnplhfipfdkphosomesdsédoro thehd ikeyhis remmsed ckei s

converged until_ a diffraction limt |level by using an objective |ens

havi ng a | atlge higktikedn wptehuie aprvesged vaEhd dpokeklmesiey, Lkt eby

t he exposure process and the heat treatpent grocess can be sinultanepusly

carried outlevgér By usiadhet ehILEHEVR bEBEcBaVAPFel thRd IS PRIFECHT ocess

i's unnecessarg. <E%ther, the patternjn .%haraﬁ;erést%% which is

dependent  GRPPHESTE AP HAS A AT RIS SHodve BROEERY FBe THEOTES

treatment pégggggslghém%ﬁé(ﬁgéllé%&atment.process can be simultaneously
carried out, whereby the heat treatment process after the .
exposure process is unnecessary.

Further, the patterning characteristic which is
dependent on the time different -from the exposure process to
the heat treatment process is made excellent.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram showing a chemical reaction formula
which shows a photochemical reaction of a chemically
amplified photoresist;

Fig. 2 is a diagram showing an exposure device for a
master disc of an optical disc according to the present
invention; and

Fig. 3 is a graph showing a simulation result of a
temperature distribution in a track direction in a pulse
exposure recording operation according. to the present
invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A preferred embodiment of the present invention will be

described with reference to the accompanying drawings.



BRI'EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a diagramshowi ng a
chem cal reaction fornula which shows a photochem cal reaction of a

chemcally anplified photoresist; - Fig. 2 is a diagram show ng an
exposure device for a naster disc of an optical disc according to the
present invention; and Fig. 3 is a graph showing a sinulation result

of a tenperature distribution in a tra® direction in a pulse exposure
recording operation according to the present invention. )
DESCRI PTI ON OF THEJPREZFERRER EWVBEDrRENTSIoWing AnprfRe$vye e RN TRAHRY of

the present .invention will be described with reference to the acconpanying
dr awi ngs. device for a master disc of an opticad disc Fh§¢h2u$§sa§df%ﬁran1

Show 10 an sxposi e JeSoilng o doues for 2y tmsl clodise of an optical disc
1 9n source | 2ogs B toRie kAl LSkt o8t Sephea sl BEAEIALEReT 011
U O3, SRS Eor PP RRLAE B Bardoh e GhrdPeli SR OF #MECLaser A
by using non-linear optical crystal. The numerical aperture
of an objective lens 7 is set to 0.85 or more.

A laser beam emitted from the light source laser_l is
transmitted through a power controller 2 comprising an
electrooptical element, a polarizing beam splitter, a
photodetector, etc., reflected by a first mirror 3a while
the optical path thereof is bent by 90 degrees, and then
enters a light modulator 5. In the light modulator 5, the
laser beam is modulated with a signal which is supplied from
a signal generator 4, and then reflected by a second mirror
3b while the optical path thereof is bent by 90 degrees.
The laser beam is expanded by a beam expander comprising two
or more lens 6 so that the spot diameter of the laser beam
is equal to or larger than the entrance pupil diameter,
reflected by a third mirror 3c so that the optical path
thereof is bent by 90 dégrees, enters the objective lens 7,
and then irradiated onto the photoresist 8 at a_}arge power
density. The objective lens 7 whose numerical aperture is
set to 0.85 or more is designed to be movable integrally

with the third mirror 3¢ in a radial direction of the master



transmtted through a power controller 2 conprising an el ectrooptical

el ement ,

a polarizing beamsplitter, a photodetector, etc., reflected

first mrror 3a while the optical path thereof is bent by 90 degrees, .
then enters a'light nodulator 5. In the Iight nodulator 5, the |aser

I's nmodul ated with a signal which is supp}lied from a signal generator 4
and then reflected by a second mirror 3b while the optical path thereof is
bent by 90 degrees. The |aser beamis expanded by a beam expander
conprising gisc of mof e thensoptdgalhadishe wWipbehdiimreroatsd t wa thasehebeam

I s equal

to or larger than the entrance pupil dianmeter, reflected by a

by a
and
beam

third mirrophgtoxgsikst 8theThet PPiECHaVE lersr dofsi Bovedt abyaogonsgprss,
enters the objective lens 7, and then irradiated onto the photoresi st
a | arge powdElogditdi twhileeths) aastar | @hSC 72w ethgnePtesela 3% &5 s
set to 0.85 or nore is designed to. be %szl}q'lé‘?e integrall)é W th the.th'ir
r m spira

mrror 3c i AOkAEEH A7 dfr EEHEHPLEhd Ona
7 disc 9 of _the gptical_disc (\)/\hicr]_tis coated with the photoresist 8. The
obj ective | EHECTUFE FBURH MY LRI
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the master disc 9 of the optical disc, for example, a light

"source of 300nm in wavelength is used and the spot diameter

of the light beam which is converged by the objective lens 7
having the numérical aperture of 0.85 is equal to about 4 x
107° cm, the exposure area per unit time is calculated into
(4 x 107° cm) X U cm/sec, where V[cm/sec] represents a linear
velocity of recording.

Accordingly, the power of recording far ultraviolet
radiation after emitted from the objective lens 7 which
achieves the light energy density of about 10723/cm® which is
generally needed when the exposure recording is carried out
on the chemically amplified photoresist 8 with far

ultraviolet radiation, is calculated into (10'2J/cm2) 'x (4v x

107° cm®/sec), and thus 4v x 1077 W. Taking into
consideration that the area of the light beam is in 10~° cm®

order, the power density of the recording far ultraviolet

radiation is equal to 4v x 1077 W) /7 10™° cm®, and thus 4v x

102[W/cm2] . Usually, v is set to 10® to 10° cm/sec, and -thus

the power density is equal to 4 x 10* to 4 x 10° [W/cmz] .



Assum ng that in the exposure recording operation of the master disc 9 of
the optical disc, for exanple, a light source.of 300nmin wavelength is
used and the spot dianeter of the |light beam which is converged by the
objective lens 7 having the numerical aperture of 0.85 is equal to about 4
x 10[err] cm the exposure area per unit tinme is calculated into (4 x
10[err] cm x [err] cnisec, where [err]Bcnlsec] represents a |linear
velocity of recording. Accordi ngly, the power of recording far
ultraviol et radrhtiisowvadfuecrshoowd tedat r ohet becobpénti wpdransioh wif cbhe
achieves the |ight energy density of about 10[err]J/cnferr] which is
general | y neagsgrwdkse hefexpusurpticedr dlisc | peedsr iveryullarge tiewer
chem cally anplified photoresist 8 with far wultraviolet radiation, is
cal cul at ed fRRSItYOPRAAKS skcdr 9 casq 4fhaty |2 stagianay oo erssistng
thus 4v x, 10%§rr] W Takj n into. consideration that the area of the
li ght beam t§ i F¥BOFEF-] ten] IRt orERF , ¥AIRbRer idendiNg 6RSEheOfecdr di ng
X
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carried out while the master disc 9 of the optical disc
having the photoresist 8 thereon is rotated, a light beam of
300nm or less in wavelength is used and the numerical
aperture of the objective lens 7 is set to 0.85 or more,
whereby the power density of a spot portion focused onto the
photoresist 8 can be set to 1 x 10* [W/cm2] or more.

Accordingly, by setting the power density to such a
value, the photoresist 8 can be instantaneously heated to
several tens to one hundred and several tens °C.

Next, a heat analysis result of a temperature
distribution when the exposure recording was carried out on
an opt;ical disc master disc 9 by using a chemically
amplified photoresist 8 will be described hereunder.

There was carried out a simulation based on thermal
analysis on a temperature distribution in the longitudinal
direction of recording pits when a light beam of 266nm in

wavelength was converged on the chemically amplified

photoresist 8 (for example, PEK 405 produced by Sumitomo



density unli ke such a case that a stationary photoresist 8 is exposed to
light, for exanple, in the case of a photolithography of sem conduct or
devices in which the recording power density is equal to about 10[err]
[Wenferr]]. In the casé where the exposure recording operation is
carried out while the master disc 9 of e optical disc having the
photoresist 8 thereon is rotated, a |ight beamof 300nmor less in

wavel ength is used and the nunerical aperture of the objective lens 7 is
set to 0.85Chbemaced, Indresebyeshe Qmwer Ltdnsi thy ofina aipictpve | drerfsociised
onto the photoresist 8 can be set to 1 x 10[err] [Wcnferr]] or nore.
Accor di ngl yhagjngept nugerpcadoaperdars of tb Sdch rerfoumthe hexposubeesi st
8 can be instantanpeously heated to , several tens to one hundred and geveral
tens [err]crecordingeypder Hhaycondiibions resqreing Rovehpekal f ex 10 W

di stribution en the, exposure rgﬁfrding an optical

%a ﬁarried out on
di sc mast er 2BHsECGORYLRE | et YeHoSHtyy © aﬁp iP{ € photoresist 8 will be
descri bed hereungﬁr. ” Therg mag gﬁrr%edpgué a singlatio §$S op
thermal anal ysi $78n”8 ?ﬁnﬁ%?ﬁ% Yeti SPFi bbf1on PRt H2° 1 BAYTt ud? nareos
direction of gegoy isngr %éaﬂ]?r&?e Ié Qn_t églgﬂ[gt%tc 2660 |Tigﬂgvg{e§ﬂg{3%ﬁwas
converged on the chemcalTy anplitie photoresist 8 or “e&xanple, 405
produced by,guntl@Messed by the relational expression: 1.22 x
(wavelength/numerical aperture). Further, since the area of
the light beam was equal to about 1 x 107° csz (the
recording power 3 x 107'W)/(light beam spot area 1 x 10~° cm?)
is equal to about 3 x 10° wW/cem®.
This calculation is applied to a case where the
exposure recording is newly carried out on a pit when a pit
of 340 nsec (exposed portion) and a land of 93 nsec (non-
exposed portion) are repeated.
This corresponds to 11T pit and 3T land when recording
of 10GB capacity is carried out on an optical disc having a
track pitch of 0.5 um and a diameter of 12 cm by EFM
modulation. The physical quantities wused in this

calculation are shown in the following Table 1, and in this

case, air layer was considered as a non-conductor to heat.



9 -Chem cal Industries, Co., Ltd.) by an objective lens 7 having a
nunerical aperture of 0.9 to performthe exposure recording under the
ctondition: recording power of 3.0 x 10[err]W and recording linear velocity
of 3.0 nisec. The power density of the Iight beam was equal to about
3.6 x 10[err]cm beecause the spot dianeter of the |ight beam can be
expressed by the relational expression: 1. 22 x (wavel ength/ nuneri cal
aperture). Further, since the area of the |light beamwas equal to about 1
x 10[err] cHfalp¥§ 1] (the recording power 3 x 10[err]W/(light beam spot

area 1 x 10[err] cnferr]) is equal to about 3 x 10[err] Wcnferr].
Thi s cal cuLation_is appl ied to a case where the__e_x_p_os_ur_e_[_e_c_g_r_dj_n_g_i_f‘

new y carrfed out on a pit wheppasitdisc Phptisdt QisO&Ss) (| CHIRREN drplifidd st fnd a
| and of 93MsSec (non- ,exposed[ portion) are repeateq. Thi' s
cor r espondiSRegifig heat(diem *Khd 3T | and when 33 arding df 10GB ddBacity ¢

carried oufHORcGHALARE @RI.BERE| havi ng gg oi{gck pitcH of 0.5 gsand a
di aneter of 1Z cm by EFM nodufation. The pnysi gal quantitles used

in this fraglivity, iabsorplancedhéhn in t he (£610.-Uwi ng Tahle 1 (1.85M0.095)t hi s
case, air |layer was considered as a non-conductor to heat.
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Fig. 3 shows a simulation result of ' the temperature
distribution in the track direction in the pulse exposure
recording operation.

It is apparent from Fig. 3 that when the room
temperature is set to 25°C,_the temperature of the exposed
portion of the photoresist 8 rises up to about 60°C at
méximum. In general, the minimum value of the heat
treatment temperature after the exposure process is equal to
about 50°C, so that if the temperature of the exposed
portion of the photoresist rises up to 60°C or more, this
operation can sufficiently play the same role as the heat
treatment process after the exposure process.

It is apparent from the simulation result that when the
exposure recording is carried out on the chemically
amplified photoresist 8 by the light beam which is converged
until the diffraction limit level by the objective lens 7
having the numerical aperture of 0.85 or more as described
above, the exposure process and the heat treatment process

progress simultaneously, and thus the heat treatment process



[ Tabl e 1] . Master disc of optical disc (glass)

Chemcally anplified resist Specific heat(J/cnferr].K) 2.38

1.72 Heat conductivity (J/cmsec.K) 0.0113 0. 0115 Refractivity,
absorptance (n, k) (1.6, 0.1) (1.55, 0.055) Fig. 3 shows a
sinmulation result of the tenperature distribution in the track direction
in the pul se exposure recording operatilan. It is apparent from Fig.

3 that when the room tenperature is set to 25[err]C, the tenperature of

t he exposedafperttiom exfpddwerepiprioressi $& 8nnesessaqy t o about 60[err] C at
maxi mum In general, the m ninmmvalue of the heat treatnent

t enper at ur e af t eFhe habexpodeser ppbiensis smadeadn tsuchbosivoreieop Ghab t hat
if the tenperature of the exposed portion of the photoresist rises up to
60[ err] C or ther @xnagure ofecrddnd aPPSLRELeRentd yOpF Y eChee ey ofReas
the heat treatnent  process after the exp&iure ro
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11--after the exposure process kS unnecessary. The above description
is made on such a situation that “mmmﬂm ”mordi ng operation is
tarried out on the master disc 9 e el iti sc on which the
chenically anplified photoresist 8 is formed, however, the present

i nvention may be appli'ed to a photolithography for sem conductor devices.
12 WHAT IS CLAIMED I S: 1. An exﬁ%sure recordi ng nmethod for optical
recording material using chemcally anplified photoresist which needs a
heat treat AT kS CHFIMBED TS::0or m an exposed portion after an exposure
process using a |ight beamfocused by an objective lens, characterized in

that the light bkam ian éxmmue geaprdiagphetbrdsifor pptitel oppeerdirg| ens
under a condition that a linear velocity of recording is set to [err]

cm sec and m@mrumwmcﬂky|ar@9illfbb%ﬂnplso%<eﬁe%sf4[v€nqh neadf err|
Wcnierr] or nore, thereby perform ng the exposure process and the heat

treat ment pRoeRRE EreRRYHeREPGess to reform g SPRIVA LEEHI et hod

as clainmed in claim 1, wherein the nuneri cla,l aé)erbt ure of sai og'bect ive
Iens iS an exposure process usling a 1gh ean ocuse an

objective 1ens,.characterized in that the light beam is

focused onto the photoresist by the objective lens under a

condition that a linear velocity of recording is set to v

cm/sec and the power density of the light beam is set to 4v

x 10® W/em® or more, thereby performing the exposure process
and the heat treatment process simultaneously.

2. The exposure recording method as claimed in claim
1, wherein the numerical aperture of said objective lens is
set to 0.85 or more.

3. The exposure recording method as claimed in claim
1, wherein the wavelength of the light beam is set to 300nm
or less.

4. The exposure recording method as claimed in claim
3, wherein a light source for emitting the light beam is an
excimer laser.

5. The exposure recording method as claimed in claim
3, wherein a light source for emitting the light beam is an
all solid state laser using nonlinear optical crystal which
generates forth harmonic wave of YAG laser.

6. The exposure recording method as claimed in claim



set-to 0.85 or nore. . T The exposure recordlng nmet hod as clained in
claim 1, wherein the wavel ength is set to 300nm or

| ess. 4. . The exposure reclm}“mﬂ“m:“"m cI aimed in claim 3,
wherein a |ight source for emtting tthetliyht® beamis an exciner |aser.

5. The exposure recording nethod as clained in claim 3, wherein a |ight

source for emtting the light beamis & all solid state |aser using-
nonlinear optical crystal which generates forth harnonic wave of YAG

| aser. 5, evherdie saigbphotoresdsti hg forned on 3| masber i ¢ige Han
13 5, wherein said photoresist is fornmed on a master disc of an optical
di sc. Ogtlcaﬂh@J@Pposure recordi ng met hod as clainmed in cl al m 5,

wherein said photoresist is formed on a_sem cor]rgju tor substé
7. The exposure recordlng met as claime 1n ‘claim

5, wherein said photoresist is formed on a semiconductor

substrate.



