WD 03/ 090269 PCT/ KRO2/ 01868 METHOD FOR ASHI NG Technical Field of the

I nvention 5 The present invention relates to a nethod for ashing, and in
parti cul awp 080969 sem conduct or waf er ashi ng nmet hod, wher ®CA/KR02/01868

sem conductor substrate is baked in a high tenperature on a hot plate and
t he hardened photoresists are rapidly renoved wi thout popping at the step
of ashing, allow ng an enhancenent of the aching quantity through a
drastic reduction of the tine yigaHOPFORASHMGEer ashing process, while
allowing further 10 use of a conventional ashing equi pnment. Background of
the I nvention A photo |ithography process, which is one of manufacture
processes of 15 sem conductor devices, conprises the steps of spin coating
of phot oresi St BEcai??ehPUff‘ﬂﬁlelvelﬁionf orm ng a photoresist |ayer on a

sem conductor substrate; of selective exposuring of the photoresist |ayer;
of devel opi ng the exposed photoresist layer to forma photoresist pattern;
of etching or introducing inpurities to areas of the sem conductor

TSR e mot TR Sl skl POGLOTES BlenfArR oAl NAPROGRABID, 9 OF

t he photoresis used as a mask int ant inplantafion step
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10  use of a conventional ashing equipment.
Background of the Invention

A photo lithography process, which is one of manufacture processes of
15  semiconductor devices, comprises the steps of spin coating of photoresists for the purpose
of forming a photoresist layer on a semiconductor substrate; of selective exposuring of the
photoresist layer; of developing the exposed photoresist layer to form a photoresist pattern;
of etching or introducing impurities to areas of the semiconductor substrate not covered by
the photoresist and of ashing process in which the photoresist pattern used as a mask in the

20  dopant implantation step is removed.

An ashing process using plasma comprising an oxygen base or an oxygen ion is a
process for removal of photoresist pattern. A conventional ashing process is carried out by
introducing plasma in a reaction chamber, in which a wafer has been heated under low
pressure via an appropriate heating means. Since an ashing rate in an ashing process is

95  proportional to the temperature, ashing processes were carried out in high temperatures.
Actually, between 80° C and 300° C, the photoresists are changed drastically to activated
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energy state in proportion to the increase of tenperature, while the
activated energy decreases at tenperatures over 300 C. In particular, the
mat eri al wo oshe2epper | ayer of the photoresist pattern un@®eTgaRI/0868

chem cal change at the step of ion inplantation, to becone hardened. An
ashing process 5 after the ion inplantation is carried out in a high
tenperature as descri bed above, and the phenonenon of popping occurs at a
t enper at g BePht6din bROHIRIOK 16UAE invbaeedhtentyeratinar denledthehativriedi energyay er
is destroyed due to the expansion of the evaporated material at the | ower

part of phe.hasdeBaFehhiedsivesdste.c.Such phenonenon is highly undesirable,
for poppling causes contam nation of the wafer surface as well as the inner

surface of they, 1085 NGe SoikRIOR thsher Riyectf e phbtotdyist walten undergodstd ng i n
rai sing of the production costs and a |lowering of productivity by
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process a nperature to avoid such popping would result in a |ower
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lower ashing efficiency, because such a process requires a longer processing time.

A conventional ashing equipment removes hard photoresists in a low temperature

15  using a lamp heating device as illustrated in Fig. 1, and then, removes the remaining soft
photoresists by bringing the semiconductor substrate to a high temperature.

Fig. 2 illustrates a method of removing photoresists after the conventional ion
implantation, in the initial step of which process (210) Oz gas, N2 gas, and CF4 gas are
filled in a reactor and a vacuum degree of about 1 Torr to 10 Torr is maintained. In the first

20 ashing step (220), a semiconductor substrate is heated to reach a temperature of 100° C to
150° C using a lamp or a hot plate and then, the hard photoresists are removed. In the
second ashing step (230), the remaining soft resists are removed. The numeral 240 in
Figure 2 indicates temperature change of the wafer. Further, the numeral 250, being a

graph indicating the generated gas caused by the above reaction, shows quantity of the

25  removed photoresists via quantity of the gas generated by the above photoresists removing

reaction.



reaction. 2 WD 03/090269 PCT/KR02/01868 An ashing process for a dose ion

i nplanted silicon substrate is also possible with a conventional ashing
equi prentwOlomenzey , probl ens with such a procedure are tha&crasRo2eissset er of
the silicon substrate getting greater, the equi pnment cost increases and
that a nore conplicated electric as well as nechanical structures are
necessary for maintenance 5 of such an equipment. Accordingly, the unit
price rel ativead gshidpepoeaddor i dbdeyion isplsnteDeiliadn aubsiDaisds pige posside vithe

I nventi on The present invention, conceived to solve the aforenentioned

pr obl ens ¢ RjeMBoraP asHifle Rq@iintknt aHB@RYErp peibbdnns withf eichaes prongdwst srodhafapiabl e
of renoving effecti ve%y and rapidly hardened hard photoresists w thout

poppi ng. jARRELer 1BDIsRIbh \¢8bfatd E@mﬁg @s@dr, ihevgnipinemt icssttiocrpassyiadd that a
sem conductor wafer ashing nmethod which can enhance the efficiency of the

ashi ng pLPCEsSmpliddtl é’i@étn& Qs M6l Bviedtasicalbanetody &e evasary thempimpesert
i nvention prOV|%es an ashing 15 nethod conprising a first step, wherein a

silic hi) A%béﬂdl@ﬁ;k% WM drRe irdlative tp e productivity gised. enper at ur e
hot p atéyyﬁ%' Su gequent a ng sté%, wherein soft photoresists as well

as hard photore5|sts are ashed sinul taneously, using plasma. The present
invention, being applicable to any photoresist ashing process, shows

especially hi et% fikd DeSOSYiM bfthedRS&ntican | Ml anted silicon substrates. 20
The ashing method I'n accordance with the present invention conprises, in

contrast to the conventional ashing nmethod, an additional step of in situ
baking (300-1) of a silicon substrate under hi gh pressure prior to the

step of ashingy, as S}}R\’}ﬁvén@mﬁ 9(3 grvea_ he sBl'i/Q(t‘ﬁ'éﬁoré?ﬁe%i%ﬁé'& pldbidrhe raimyinsler
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of ad
hardened hard photoresists without popping.

Another objective of the present invention is to provide a semiconductor wafer
ashing method which can enhance the efficiency of the ashing process.
In order to achieve the above objectives, the prpesent invention provides an ashing

15  method comprising a first step, wherein a silicon substrate is in situ baked while it is put on
a high-temperature hot plate, and a subsequent ashing step, wherein soft photoresists as
well as hard photoresists are ashed simultaneously, using plasma. The present invention,
being applicable to any photoresist ashing process, shows especially high efficiency with
dose ion implanted silicon substrates.

20 The ashing method in accordance with the present invention comprises, in contrast
to the conventional ashing method, an additional step of in situ baking (300-1) of a silicon
substrate under high pressure prior to the step of ashing, as shown in Fig. 3. The process
proceeds further, under conditions similar to those of the conventional method, to a
vacuum processing step (300-2) and to a gas processing step (3 00-3). In the step of ashing

95  (310), following the in situ baking step (300-1), the vacuum processing step (300-2) and
the gas processing step (300-3), the hard photoresists are removed at once together with the
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25 (310), following the in situ baking step (300-1), the vacuum processing
step (300-2) and the gas processing step (3 00-3), the hard photoresists
are renmowo oavmnce together with the 3 WO 03/090269 PCTPKREEWQAOEB8 soft
photoresists in a process using the power of plasma. Mreover, an
over-ashing step (320) may be added to ensure conplete renoval of the
entire photoresists. Brief Description of the Drawings 5 Fig. 1 shows the
const r uckh@pheforadisey inos pardesssiiding dre savestafgilesnes NogoeguAp orertashpgpter?
shows a process sequence chart based on the tenperature of a conventional
dose i onphagteddsid icaBuswbaiptas emovilepf (Be attwphatopsistess sequence chart
based on thée tenperature of a dose ion 10 inplanted silicon substrate in
accordance with the present invention. Figs. 4 through 8 are schenmatic

di agrams showi ng renoval of photoresists in the course of the ashing

process on a dﬂﬁ@f]')@ﬁrimiahaﬂttﬁdmhhirfg@n substrate in accordance with the
present invention. Fig. 9 shows SEM photos of a via-etching substrate after

an ashing process in 15 accordance with the conventional nethod. Fig. 10
shows SEM phot os of a via-etching substrate after an ashing process in

accordance W tft g, RLELHERbndtAVEDS b pridPasCdiliddhisabstate dshmgRygipatened
Enbodi nent s ZglgApg%scsﬁi%pti%n of the IE)referred enbodi nents of the present

i nvention is gfié.eg sg&% Qifﬁﬁ@hgéé{%}xéﬁze%hﬁ@%ﬁseﬁ%ntthg 1 EHRSRRANN NebriERIdIAYS,

for a nore clea nder st he present invention.

dose ion implanted silicon substrate.

Fig. 3 shows a process sequence chart based on the temperature of a dose ion
10  implanted silicon substrate in accordance with the present invention.

Figs. 4 through 8 are schematic diagrams showing removal of photoresists in the
course of the ashing process on a dose ion implanted silicon substrate in accordance with
the present invention.

Fig. 9 shows SEM photos of a via-etching substrate after an ashing process in

15  accordance with the conventional method.

Fig. 10 shows SEM photos of a via-etching substrate after an ashing process in

accordance with the present invention.

Description of the Preferred Embodiments
20
A description of the preferred embodiments of the present invention is given
below making reference to the accompanying drawings, for a more clear understanding of
the present invention.
A semiconductor wafer ashing method as per the present invention proceeds in
25  sequences as illustrated in Fig. 3.
In the in situ baking step (300-1), the photoresists are removed based on the fact
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A sem conduct or wafer ashing nmethod as per the present invention proceeds
in 25 sequences as illustrated in Fig. 3. In the in situ baking step
(300-1), whespbmbtoresi sts are renoved based on the fact 2CWBER3O0HB8269
PCT/ KR02/ 01868 that, when a silicon substrate is put on a high-tenperature
hot plate in a high pressure reaction chanber, the soft photoresists are
so rapidly contracted that no thernmal expansion occurs. To el aborate, the

subst r at g, SwidH a @llicdnhabstpltatiepwi oih achigletaereadturechdtr gae 200 BghpreSoE C
under a pressure of 10 Torr or nore, and nmintained for a predeternined

period OfeaStidi MAmbERGLEBGM pRODRBRstAreEo edpidifticentsdosql thht hathsinhal eispiaisiay
though it may be set appropriately depending on the substrate conditions

such as guant ifoYelfforktaethd @Bbdigate isput pii @fhot plateywith weeinperatiea frprs2@Bds in
whi ch case teénperature of the substrate rises steeply as shown in Fig. 3.

Especi al bd@° @ﬂﬁ&erfd ;)ﬁ%ss%?&@ﬂm Th e nfr@Poe thafithied dodo pedeeminap pemdddf waf er
was 10 high-tenperature hot plate, the soft photoresists

cont rgct ti %Ol"ﬂ{e AfaidtBEarRB O AE S5 ﬁﬁss stephanagssinanaking, RRREhng megubs.seSi nce
t he soft mhotoreS| sts contain volatilée materials, such volatile materials

shal | gﬁﬂr éﬁét)élglb&esp }S&ﬁlg%ﬂ %ﬁéeghb%ﬂa&t@%tidﬁoh@lsuag a®lquimetof heciopts, os

| ess pri neration. At the step of vacuum processing

(300-2), eact t | @bMARS HBRsSdtedplis
whi | e thgrerél?rﬁ%;lé’on est(élgl%{é Q teg{S%dSblﬁlegEggasel tgm?%rgﬁrr%ee)r%gf}%r% hot plate. The

terrperaturq han%e g the silicon plate during this procedure is as shown
in Fig. & pis perfornmed in conditions simlar to the

e int Lﬁﬂi'ed %#Eﬂﬁﬁ»eon%tefg%t R HanB aRofie ET Y AekefipRanphutc SR S0 Dot
appr dfr | &0t § et eproseges el Pt Is.%ﬁ‘:@m%g it Bt dDioP CE B M Broresits
changes, and no popping occurs. Since the soft photoresists contain volatile materials, such
volatile materials shall completely be extinguished through a baking of twenty seconds or
less prior to a plasma generation.
At the step of vacuum processing (300-2), the reaction chamber is brought to a
15 stable vacuum status while the silicon substrate is put on a high-temperature hot plate. The
temperature change of the silicon plate during this procedure is as shown in Fig. 3. This
step is performed in conditions similar to the conventional methods.
At the step of gas processing (300-3), processing gas is introduced into the
reaction chamber while the silicon substrate is put on a high-temperature hot plate to reach
90 a level of pressure appropriate to the processing conditions, and then the pressure is
maintained. The temperature change of the silicon plate during this procedure is as shown
in Fig. 3. The processing gas used here may be the same as that used in a conventional
ashing method.
No plasma is used in any of the above steps: the high-pressure processing step
25  (300-1), the vacuum processing step (300-2), and the gas processing step (300-3).

At the ashing step (310) the process proceeds by generating plasma while the
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mai nt ai ned. The tenperature change of the silicon plate during this
procedure is as shown in Fig. 3. The processing gas used here may be the
sane as tweto3sed i n a conventional ashing nmethod. No pl EFKRR/0WS8d i n
any of the above steps: the high-pressure processing step 25 (300-1), the
vacuum processi ng step (300-2), and the gas processing step (300-3). At the
ashing step (310) the process proceeds by generating plasma while the 5 WO
03/ 09026 geniffeFatR0aT 8 ontsebperaputren ofhighempsrdtirediot plavs taittanpathigh a

hi gh-tenperature hot plate maintains a high level. Here, the processing
condi t i onsveRMHert, e podtRssiue tdndiivnk ard the ssme andhasslin g wtepl ahing step of a
conventional ashing nethod, with the difference that the hard photoresists
410 are eVl LOBRE Mefthod with tiediSfefencpttat tiednidpistdRfistat 10 hresrestored i n
the met hod of the present invention. 5 The step of over-ashing (320), which

I's for pEouehil %ﬁt}ﬁthg%@'ﬁﬂmofeaﬁtsma 26 EiBstepobe swkitg cfahdpiebeanmvastide
ashing step (310). Further, fromthe gas generation graph (330)

i|lusfrating thg. gas GEBRIAEEs (vPONehidhe RIAOkOYEEIESH Sndrgiphas tiesahé on,
it can be seen t%at t he quantl%y of "gas generated by the chem cal reaction

mai nt ai N, QUes, Al As titshingbtep ??20? ep of ashing (310), while it is 10

reduced at the Step of over-ashing ), where alnost all of the

oL 2,5 S PP A TR CAIPIAL s o 5 g g
T, gl LB R0 s 21t B e,
cour s Siehah BT MBOREE Sy ding Bl anidR iy ot
300 35 o9a0iega 0012 Bl SR AU (A0F PlerBoBIRDal BE UM HRrblies hibsditapaki ng

stepl (0] atl on proceaur

been removed.
Temperature of the silicon substrate (340) rises rapidly at the step of in situ baking
(300) and maintains a high level at the step of ashing (3 10) as shown in Fig. 3.
Figs. 4 through 8 are diagrams showing removal of photoresists 400 in the course
15 of the ashing process on a dose ion implanted silicon substrate 430 in accordance with the
present invention. Fig. 4 shows a photoresist 400 as coated on a silicon substrate at a step
prior to the in situ baking step (300). Fig. 5 shows an ion implantation procedure of a
dopant 440 containing P, B, or As on a silicon substrate 430 at a step prior to the in situ
baking step (300). Fig. 6 shows the step of in situ baking (300) after implantation of a
20  dopant, wherein hard photoresists 410 as well as soft photoresists 420 coexist on the
silicon substrate 430. Fig. 7 shows a state, in which the hard photoresists 410 are removed
at the ashing step (310), while Fig. 8 shows a state, in which the soft photoresists 420 are
removed.
Next, it was confirmed as to whether any popping had occurred on the dose ion
95 implanted silicon substrate while the ashing method as per the present invention was
carried out. The experiment conditions for such confirmation and the results are shown in
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dopant 440 containing P, B, or As on a silicon substrate 430 at a step
prior to the in situ baking step (300). Fig. 6 shows the step of in situ
baki ng (3®0)3ases i nplantati on of a 20 dopant, wherei n h&Ca/KRoeO868si St S
410 as well as soft photoresists 420 coexist on the silicon substrate 430.
Fig. 7 shows a state, in which the hard photoresists 410 are renpved at
the ashing step (3 10), while Fig. 8 shows a state, in which the soft
photpresmgﬂg14%ﬂware renoved. Next, it was confirmed as to whether any
poppi ng had occurred on the dose ion 25 inplanted silicon substrate while
the ashing method as per the present invention was carried out. The
experinment conditions for such confirmation and the results are shown in 6
VO OSIOQQQQQeEST/KR02/01868 Table 1 below. <Table 1> In situ In situ

Ashi ng Prasma—HotTqt Rk dKIﬂg bakingr 02 HZNZ pre<sure ower
Tenper af ur e;Resul | IB _rbaj{d1  Aphisg JUPIBSTRTDr rg, (W B{SCG gg g’gr&g (Q
(second) ( e[féf) 31 PG 0[_:%@85 PEOUE. |5 PIEO0| 2006) 20@cRB]/ Bbppi ng
31P+6. OF15 760| decinal 50802000400 23@)’)250/ 270 No poppi ng 1P+8 0E15 [10
760 1.5[1500 AUUU 500 280/ 250/]270 N9 (Pp ng) 31P+8. OE15 3]09 gg,p . 5Nda 500
2000 500 PBEY.9H6/ p700No| 760 1.5 150 00 200 2307250/2770 popping
31P+6.0E15 10 760 1.5 1500 2000 400 230/250/270 No
popping
31P+8.0E15 10 760 1.5 1500 2000 500 230/250/270 No
popping
31P+8.0E15 10 760 1.5 1500 2000 500 230/250/270 No
popping
31P+1.0E16 10 760 1.5 1500 2000 500 230/250/270 No
popping
31P+1.0E16 10 760 1.5 1500 2000 500 230/250/270 No
popping
75As+3.5E15 10 760 1.5 1500 2000 500 230/250/270 No
popping
31P+1.0E14 10 760 1.5 1500 2000 500 230/250/270 No
popping
75As+8.0E15 10 760 15 1500 2000 500 230/250/270 No
popping
31P+1.0E14 10 760 1.5 1500 2000 500 230/250/270 No
popping
5 Conditions such as pressure, microwave, O2 gas, H2N2 gas, temperature as shown

in Table 1 have been used for testing whether or not a popping has occurred. When a
dopant containing P or As was used under a pressure of 1500mTorr, in a plasma power of
1500W, with 2000sccm of oxygen gas and with an amount of HaN2 gas ranging from
200scem to 500scem, no popping has occurred.

10 After that, the ashing method as per the present invention was compared with the
conventional ashing method in respect to the ashing of via-etching substrates. The process
conditions for the conventional method are as shown in Table 2, while the corresponding

conditions for the method of the present invention are as shown in Table 3.



poppi ng

31P+1. 0E16 10 760 1.5 1500 2000 500 230/ 250/ 270 No poppi ng

31P+1. OE16 10 760 1.5 1500 2000 500 230/ 250/ 270 No popping 75As+3.5E15 10
760 1.5 MWOM3AQQ60 500 230/ 250/ 270 No popping 31P+1. OE14PLO/KKQ/01868 1500

2000 500

230/ 250/ 270 No popping 75As+8. 0E15 10 760 1.5 1500 2000 500

230/ 250/ 270 No poppi ng 31P+1. 0E14 10 760 1.5 1500 2000 500 230/ 250/ 270 No

poppi ng

5 Conditions such as pressure, mcrowave, 02 gas, H2N2 gas,
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conventional method are as shown in Table 2, while the corresponding
conditions for the nethod of the present invention are as shown in Tab
7 WO 03/ 08P26%-PCT/ KRO2/ 01868 <Table 2>

|l e 3.

é;{sig In situ Ashing Plasma o, N Hot plate Processing
eSSUTG baking time | pressure power (scc;n ) (sccin) temperature time

p(Torr) (second) (Torr) W) ©) (second)
760 10 1 2500 7000 800 250 60

10

15

20

From the above two Tables, it can be seen that the processing time as per the
method of the present invention amounts to 60 seconds, while the corresponding
processing time under the same ashing conditions required by the conventional method is
230 seconds.

The scanning electron microscopy (SEM) photos taken after the above processes
are shown in Figs. 9 and 10. While Fig. 9 shows SEM photos after an ashing process in
accordance with the conventional method, Fig. 10 shows SEM photos after the in situ
baking method as per the.present invention has been used. In the above two photos, no
significant difference can be detected between the SEM photos as per the conventional
method and the SEM photos as per the present method.

Accordingly, the method of the present invention is advantageous in that a popping
due to the discrepancy in thermal expansion coefficients of the hard photoresist layer and
of the soft photoresist layer at the in situ baking step is prevented, and in that the hard

photoresists are removed together with the soft photoresists at the ashing step.

Industrial Applicability



Ashing Plasma O2 N2 Hot plate Processing pressure power (sccn) tenperature
Time (Tory) (W (scan) (O (second) 1 2500 7000 800 250 230 <Table 3> In
situ I n swow3lshtbng Pl asma Hot pl ate Processing baki ng bakirndrozionsss
pressure power Cy Nz tenperature time pressure (second) (Torr) (W (sccm
(sccm (C) (second) (Tory) 760 10 1 2500 7000 800 250 60 5 Fromthe above
two Tables, it can be seen that the processing tine as per the nethod of
the present invention anmobunts to 60 seconds, while the corresponding
processing time under the same ashing conditions required by the
conventional ngt Gedribed 2BRR, drcuBeat iMfeatisc aruvidey ael abinganethvd capabbpyf ( SEM
photos taken after the above processes 10 are shown in Figs. 9 and 10.
Whi |l e Fi g §isd o hSibMsRROmOsradl @1 hademahihopresos essdiyrat thegep dhashingni t h
the conventional method, Fig. 10 shows SEM photos after the in situ baking
met hod ag,i@eft éfﬁﬁadﬁ?ﬁ%?ﬂﬁoﬁghvmhi 10 Hagmgheahe ds@don implahiedatizoe submraphot os,
o] signiflcant I fference can be detected between the SEM phot os as per
the conventi gagl hessitl: ph ah eshagingess theeprpeess quantivptdfae 15
Accor%ingpfﬁﬂgﬁémﬁg?ﬂgggggqgﬁg presg%t inventiéﬁﬁis a vantageous in that a
poppi ng . due; to4 the  ghRar i8R0 ¢YaihiBnddeedoRls IXREASHIAE ega@igilent b rastiodlly he
har d pho?oréilst | ayer and of the soft photoresist layer at the in situ

baki ng s i in that the hard photoresists are renoved
LR

t oget her of otoresists at the ashing step. 20 Industria
Applicability



8 WD 03/090269 PCT/ KRO2/ 01868 As descri bed above, the present invention
provi des an ashi ng nethod capabl e of renoving all photoresists, in

parti cul awp ohasidened photoresists, rapidly at the step of PaThRIg/018t hout
any popping, through an in situ baking of the does ion inplanted silicon
substrate 5 on a high-tenperature hot plate, resulting in an enhanci ng of
the process quantity of the ashing and a reduction in the maintenance costs
of the ashi ng Whak predmiimdolyisdr astically shortening the processing tinme. 9
WO 03/ 090269 PCT/ KRO2/ 01868 What is clainmed is: 1. An ashing nethod
conprising: an in situ baking step, wherein a silicon substrate is baked
for a predetermined 5 period of tine under a pressure of 10 Torr or nore
while said siliconashitpshétaddcompridigzed on a hot plate; a vacuum zing step,
wherein a stable vacuum status is achieved while said silicon substrate is
pl aced on sai dyhpt sif] Bhleng dtePasvherede asslicon sibspate Wwhbaleidnfosel petedrmieedt i on
gas is introduced into a reaction 10 chanber; and an ashing step, wherein

pl asmg i %eﬂ@dﬂ Bf @h 8 dndeid preslurddsit 108Tdrr of mbhewhilosid sisicsi sutatrete is plaoedan 2.
The ashing nmethod as set forth in Claim1, wherein the tenperature of said

hot 15 Bhﬁ&?m&ﬁ from 200 C through 300 C. 3. The ashing nethod as set
forth in Claim2, wherein the tenperature of said hot plate is from230 C
through 270 C ; yacuumizing step, wherein a stable vacuum status is achieved while said silicon

substrate is placed on said hot plate;

a gas processing step, wherein selected reaction gas is introduced into a reaction

10  chamber; and

an ashing step, wherein plasma is generated until almost all of the photoresists are

removed.

2. The ashing method as set forth in Claim 1, wherein the temperature of said hot

15 plate is from 200° C through 300° C.

3. The ashing method as set forth in Claim 2, wherein the temperature of said hot

plate is from 230° C through 270° C

20 4. The ashing method as set forth in Claim 1, wherein said predetermined period of

time at said in situ baking step is longer than five seconds, but not longer than twenty

seconds.

5. The ashing method as set forth in Claim 1, wherein said reaction gas comprises

95  one or more of Oz, N2, H2N2, O3, or CFa.

10



20 4. The ashing nmethod as set forth in Caim1l1, wherein said predeterm ned
period of tine at said in situ baking step is |longer than five seconds,
but not I|wogeai9izban twenty seconds. 5. The ashi ng net hod Pa3/KRR/0i&Bt h i N
Claim 1, wherein said reaction gas conprises 25 one or nore of 02, N2,
H2N2, 03, or CF4. 10 WO 03/090269 PCT/KR02/01868 6. The ashing method as
set forth in Cdaim1l, wherein said silicon substrate is dose ion

i npl anted. 7. ¢Tige aghiggettptinedetabrtb ét Clapmtlh whereD) saidrpilicompstpls 15495
silicon substrate is a 5 via-etched substrate. 8. The ashing nethod as set
forth '”mgﬁgmn%d wherein said silicon substrate is a pad-etched
substrate 9. The ashing nethod as set forth in Caim1l, conprising
additionally an over- ashing step, in which plasma is continuously
generated even after alnost all of the photoresists have been renoved by
pl asma gener atedat,sgiabdnaebd A9 s&tph id Claim 1, wherein said silicon substrate is a

{
5  via-etched substrate.

8. The ashing method as set forth in Claim 1, wherein said silicon substrate is a

pad-etched substrate.

10 9. The ashing method as set forth in Claim 1, comprising additionally an over-
ashing step, in which plasma is continuously generated even after almost all of the

photoresists have been removed by plasma generated at said ashing step.
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