A METHOD FOR CHEM CALLY PROCESSI NG A SURFACE CF A
SEM CONDUCTOR SUBSTRATE AND A m
FI ELD OF THE | NVENTI ON The present tes:
to a nmethod for chemcally processi namﬁ‘mmummmmm ct of
substrate in the sem conductor nanuf acturl5 . ndustry,
particularly, to a method for -

ARIORRSDIFOR EHERALAPISHRARIERIRELL %EFA@U%A ShncolBicTor
manuf act uri ng - sem conduct or sol ar , and nore
particul ar | y SUBS TR ATEIAND AfIDEVIGH FOREHESAMYE
processing a single side of a sem conductor
substrate. BACKGROUND It is a commpn process in the
sem conduct or. manuf { rd fi dus EF}AIOI{IO perform a

surface treatnent —seni wu MEUL of—substrate with

chnpreghnt $ivehtidnORSatesS HE R rﬁ&h&d’@or%ﬂéﬁ%ﬁ?%rg&ﬁsnﬁt & NleRbonductor
cl eaning, etc. the surface of a sem conduct or
subgtrates ir athe. semcaqp@nepal manufetmingv mdumyL chretidutaaly, to a method for

ocesses are.perforned I Mer sing.a mconductor
wet SHeRERIRT PTocss gcwenﬁeegqong (Tt iSBRITaien R hhe  fieks dor ppprfacturing

f elmC bst.r
sem\%lglgtﬁé g rsﬁ)l%l];%lﬁ qu BQQ;JP;A %glsflzlg B ﬂgt%oég(ﬁe\p{tng 1??1%/ Processmg a
sing&fsﬁx&uﬂblsmlcoﬁduatosarbisfraaductor hovvever only a single
side of a sem conductor substrate is requi red to be
processed wet-chemcally in many processes, such as

the process for etchi nngcﬁb%gJ[ﬁ\Iél de of silicon or

oxi de substrate. In th he desired
Wels £ERfth&Rprobése @t FRMNemdnductdr MenBfaSiufiBg Aduitheto perform a surface
sem conduct or substrate can not be achieved by the

treataizov e ypeneesdicty shsthsavithdesical @h@lose uahor dlwqtrmesses for etching,

substrate i s [ sed in hem sol ution.
cleaalrna,ef:tct Sk fa ngplll%pntéi,lp%esg stl(:ilteSI R &egerglr alée E)tfovf’ H’bet -chemical

proc%%% Q@%@H&ﬁ&ﬁ @/qgﬁ{eﬁ'ﬁﬁfa sérﬁlcénﬁu&&nﬁlﬁ)% te A hﬁ:ﬁl écﬁutlon In this
the prior art to protect the surface whi ch does no
case) bl sideeoftrehi@indidteatbente dre proveskedi wig-chémicdliyt act
with and treated by the chem cal solution by using a
RIRANY £AREs1 HEae Gt Hdystrial PIdpFion St peamicardustos hofveydieonly a single
side cﬁ ngﬂggﬁ%&%&gféoﬁgg’t% ésait guﬁ'e% 8 ?)9 gleb%g %Qd WFOr %ﬁ%%ﬁpm rhany processes,

em con

suctP ROtHhe Ie&de&d fok %tdﬁfrfgeen siHgle didt LIRIRLL G okiag sﬁ%@cﬁ thB&t cases, the
does not need the treatnent so as to realize the

deSIqungttechsm@el thatmentapn ar vrglenside . of | the tshelcambwwr rselstre can not be

wher ei wet - chem ca rocessin erformed after
achlﬁ}z%ltté/CLF? %&VB ﬁg’cgﬁgllng%L%{/) }Ertg?lﬁ éhe % ct(ﬁémétle 1s immersed into
ach%ﬁ%'éﬁsoﬂh%ngr eat di sadvantages in that it not only '
adds the steps for plating and cleaning the film
In order to wet-chemically process a single side of the semiconductor substrate, it is general

practice in the prior art to protect the surface which does not need the chemical treatment from
being in contact with and treated by the chemical solution by using a mask, and thus only the
unprotected surface of the semiconductor substrate is processed. For example, iﬁ the industrial
production of a semiconductor, photoresist is often used to protect the surface that does not need
the treatment so as to realize the single-side chemical treatment. In the above method wherein a
wet-chemical processing is performed éfter protecting one surface by using a-mask, however,

there are great disadvantages in that, it not only adds the steps for plating and cleaning the film
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during the process, but also increases the cost of raw
materi al s and the anmount of waste water generated
during the process, which makes the whol e processing
procedure nore conplicated and significantly

i ncreases the cost of the product. In the prior art,
sone |nprovenents have been nmade to address the

oo, SRR S8 bk s 2IRYE TS AL AG8, T0G of Sie wer
gen&M&Sﬁﬁrﬂigethé %roc@é%t whlcBGRfted ﬁfet\'vmé kn‘bcé@m&@) c@ﬁ\ﬁ@nﬁﬁ‘é comphcated
solution in the chem cal tank, pl aced or fl oated

and he\mlﬁmﬁt{mcmﬁse{mhct ¢ret (sfuhef;ao@cof the chenical sol ution
t he.chem cal .tank. \Wen sem conduct qQr

SIEI Bl%et PR &1 SOpe gB%faV%?e“fﬁ IZ%’F é’ae’h’é‘??ez@natdgqusythﬁrp‘ﬁaﬁléamages of the

| cenfic t
ol AR 6T SO o s
not plarddaedrtivdllyhint the dhegitiall sol8tis &C eéheOthenfieal alriyivtalplaced or floated

solution, thus_ realizing the S|£‘%pe si de treatnent
hor‘%‘@faﬁﬁl Yy 'the %‘F%%Fnloﬁg the ofhemiqab selpe oiftdthet eremicabstapkyt &Vhen the

semmﬁyt%{: su sg E:els ? aGed orI tjloa gr egit% r?al%radvﬁnmhﬁg% gtjég;:eof the chemical

cts & adt (ral
soluﬁ&gloﬁllyeﬂﬂle m&oﬁlrfa@é ot R @W@n@u&éﬂﬁbﬁt’fa@@ﬁsnﬁnéon%:t twli‘tﬁ the liquid
sem conduct or substrate. The liquid surface of the
surfach @frthe heryighligoiugion.ghwsenalizingothe singls-sgleitghtieyt @ebing®r tleening) of
mental influence. Since the used sem conductor

n
the SS%C?P(? 198 SY¥E8ites t hi nner, when the seni conduct or
FHRRLEAHRNAS Rl HES 4
| ess t hanr 500 . m gaf\n t)ﬁll Stg&up? r %‘ggeys&*%?%?}s %{rﬁ% [ tfr% Q{){?Al Uperation in the
abovfel adificigmethad faroint sihdly-side trtdtmeht dfthdsesticdnde@orofubstiuge. The liquid

chem cal salution, a slight fluctuation of the liquid
surfagg (o gloce chpmiga éot&lﬁ@w&m flggsnares eighily |due e thet ?T'eﬂrglvp@?tal influence.

: Smc% ltHe u%gcﬁsegIlconHS%tﬁ stnh %&grggﬁ tﬁlfllg?slt\{rvﬁ'a?thg feH“%\OdlgP‘ﬁ?roﬁlfbsuate has a

hem ca
very\MBﬁHnthtclRﬁesg' eff: CRRdHe! QES ERS00 e 4 is Ipr&RLsEd bpyplacmg or floating
pl acing or floating horizontally on the |liquid surftace
horigsftailfieoncthe iquad swiacelof the, chieknacal shletiors al sligbi fludtamiond dfl the liquid

be cked to, the. u r surface of the sem conduct or
surfag g Wﬁgm&alesqh&mp‘? ﬁr’r‘@ﬁth&c‘mpsrnsurfémfttéﬂsq%qﬂdtlﬁ@ substrate or at
leasSi &Qfgﬁlst»@iﬂ? Hfénchg 1ctah§>h§tglnuid Qcﬂhtlcj VJ%QIE “hogemu?)gd&%} Sibstrate is

cases, a chem cal treatnent occurs on e uppe

' treated) b/ epdxemgf ort fieatiag Mo aunehllg tady the Uagidr akBcarbf B cHegRaln@lution, the
need the treatment, thus causing sub-standard quality
cherpiggl/ soutign oyill (e Fuskass wthawppﬁesurfs@rwmn damtcgndl@t@b§tlbsma@ due to

andfallln to et the requir rrent
S R EouH et oSy b REPeBta i Pecipe gpove cases, a
chericdl: trehR@nP 6&%@5”&n {HRVBPer AR R S\hd %?nl%HaQWo%Me whRh does not
chemically processing a surface of a sem conduct or
needs ubs ttreatneenandhe dawsinge sitestaidag] spnkity Zindor pedthadifamty of the

the device can be used to chenically process a single
semicprflpicior substatgprbiagipgtpmeet she requirements.

SUMMARY OF THE INVENTION

To address the above defects in the prior art, the present invention provides a new method
for chemically processing a surface of a semiconductor substrate and a device for the same. The
method and the device can be used to chemically prdcess a single side of a semiconductor
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substrate. Thus, an object of the present invention
is to provide a nethod for chemcally processing a
- surface of a sem conductor substrate, which may
chem cally process only a single side of a
sem conduct or substrate wi thout any protection for the
ot her 'side. Another object of the present invention is.
to provide a device for chemcally processing a
subsiigief ace of the seni conductor substrate, which may
CHRE] ekt B A€ §28en® Hv¥ntfonSk ROprBviat deneRfodtthechemically processing a
- sem conduct or substrate wi thout wetting the other side
surfshgeott 0 sénhieorfductot meisiraie, which heayl ¢hgmicdllg prdcasseonlph difpde side of a
chem cal solution and/or siphon action. In order to

semigopfusing shiBatg BoiauteBy é@f@“o? e t}tﬁroé}é?é S nventi on
h d . f ch
é tfler 0% e?to(giﬁ Oréersens N Ve{lt}og{qé QQ ll'?’%lrdlg ;?(%g%? f&%@ﬁﬂfc&g\% ﬁ‘l%%essmg a

surfﬁae&ﬂ&h@imlcdhhwbrr@bara&e heBNEaiC iR miauP ptdcadsenBboviggla side of the
chem cal solution by a shaft and maeking the | ower
semmnqha@@ sestraty ev@enﬁ wm}b@ phestidssdue 40 He Hactyttion ip ghetliguid surface
% anc rom W&] ui dt. surface of the chem cal
Oftlgf’oq TR ] o ‘55‘?8 P Sé H2EH™ y processing the | ower
- SHI bREL t@facltn@@e FRTHERB UKL, the %Eﬂtaﬁleer@%nlﬁ{){'lﬂ&gatrh&hod for
chem cal solution onto the | ower surface of the

chemeaile prodessingia sstfistaf atsemiconductor jseistratp pamprtisingg the dolloskaxk steps of:
under the sem conductor substrate. The present

plaging, @ senisPndyeigy pihstate abexsi cehepsel SHusT P yhadt etderaking the lower
surfa ce gtr Ihgcseem%fon ctor %gt}sgr?{é %Cz%toar c&%zil%s&ét?ﬁc% fr&lx\@ C}ﬁehl rﬁmd Isurface of the

ISeS a chemcC or contalning a

cheﬁ@autsblﬁﬂon GandStaf-dhefnall$ Uipgukdind thet [ooves aifg@neiU ﬂieOEemlconductor
substrate above the chem cal solution, and a jet

Subafﬁpfabsaletctmg thoshegrdeal selgtinhente Herp el susfeste afitomseoneandugier substrate
ower surface.o tdhet sem. canaa utct og gbstrate The
via N%%‘ﬁ’fﬁtﬁlwgﬂij? PREe SR BT geous benefits.
Thee ?}Pé:s@ﬁtc BlveRiACERIIdRY smRLhed fo@@genqgéﬂyc?rdcg’&fn%og surface of a
according to the present invention al he chem cal
senfi@ndiidt@subsiracn mihixttcomiptikes atdhemicalv\tenk fmlcéramemgfa dhbmical solution, a
sem conduct or substrate throu J etting the chem cal
sha§ dprauppstitingihe sericondugiRipubsiate akye gre cheraicalewiutighdié £ d¢t apparatus
bstrat.e e
for SR B aGat e QU Pl B 1RPRLRER S e REHEEE Db S

t hge §1%§Qn@ MRS nOKas SMREA] addaBtdgSoul bekUTRY The cBé&nicdl Brocessing method
contact with the chem cal solution, the distance

- andodstvive empretolﬁ ecdonlieg toghy prasset iobertion alleve fiesherdigeltsolution in contact with
substr the liquid urfa t he en cal .
the @Y POAe %ﬂ%?%&% dctpn P IEoNe J%‘?&ﬁ’ﬁﬁl}%fﬂléal solution onto the
egr gkf SQbaeard By Clsiddl Patadpd ded under th
lo‘dﬁggsg?%‘% ?ftgl ogfeﬁ{vl\g):E ?+a{n% t he lﬁppg i rfg%:teaﬂgf tutShprOVI ec nder e
senSCsHIGEOO B EteHte. S)\lelﬁ&tthealoe/ebylrfabeofdhemmaindmbmbs:nfate is ensured to be

Under the conditions for industrial production, the
in |coufaétd withr fhacehepfical h@héwemﬂeealdl%a@mthewenoﬂl@e}wer surface of the

sen{nlﬁ%ncdﬁ.}gt&t'e?@ﬁtfa?%?nc\}g? @ “ﬁétf en} tohl%ch%mtigal goql?tloln%fohtlél%n tge chemical
tank may be increased efficiently so as to eliminate the possibility of wetting the upper surface of
the semiconductor substrate by the chemical solution. ' |

Under the conditions for industrial production, the liquid surface of the chemical solution
often fluctuates to a certain extent due to the influence of the movement of various parts and
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3 vibration in the environnent. Since a sem conductor
substrate generally has a thickness of .| ess than 500
m in the case of when the | ower surface of the
sem conductor substrate is too close to the liquid
surface of the chem cal solution, the upper surface of
t he sem conduct or substrate is easy to be vet t ed by =
t he t
\1brett10n i %E&??Jéncnzegokgulﬁ%g s%l‘ﬁiceo%?%%ﬁesug% G fel %ﬁgﬂa?ﬁ hQsL ess of less
than B@O‘ Qm i'thé BRe 68FRertthe WheAsIrhGe bOME sersitdridacer ﬂi‘bsttah@ls too close to
sem conductor substrate is too far away fromthe
the lllquqijmfasm of te @hmlcal rselutipe rfh@: mbpes girifce of thej Stemrmydmr shlestrate is
easy bﬁto N agtbg gll f;}'hengc ﬁﬁ()fun%l% %Io tfha%]e t%];tlgnh%ﬁ &h?lqul% surface of the

en ca

| cherﬁ(:ﬁ%@l%ﬁ@rg On tRY oS HA4, tlﬁ‘ %e%ﬂ&rﬂf Q@llen %Q&ﬁ&%hﬁﬂ:e@?ﬂé‘%@mmomductor

and device according to the present invention, in
subswhiie Gtoa fgr@twap frpmrthd ligiid surfasedf thochesticabsaditem it alay not be in contact

- solution gonto the | ower surface of a senjcondyctor
withgip b Futacs RGUE GURpIca P RbER 20F R Y 3 BOMAGEEBRCally processed.

By g%ﬁ%qeg%%lgrg%yg\ggeshgg qgﬁlté(;ﬁg%n&i\’\%é\ﬁet &@or@l‘ﬁ%%cﬁé Wgresent invention, in

whiGlll jeeparafus iReSRTbGheMThdo B0l shtoaliccloiver RGLY &t seinfzonductor
be in contact with the chem cal solution, the chem ca

| subq@rp@c@s é(?wg snréqqq@é therigmirendustor salzséreﬁedmygbstla cpRfactpyithsiep chemical

'soluh gﬁfég:? C%Fe%; %wlern %ﬁ' F0 ef é%éerr]ﬁeeéngclr?ga%g{%gresubstrate is ensured
to b%URSE&ﬁ;I& vahd tﬂeh@nelrdl&l}” Slusibh, | 6 echehidah@rdcBRMeC Alethod and device
solution, thus preventing the upper surface of the
accding ao nblsu ptesent SuNegtiora ey aficielslyi imgreaset meoﬂmimeettthdee the lower
fluctuation of the liquid surface of the chem ca
surfags| eft the iemisoreycior syhigpie and the lawy spriBreatd B ‘ihﬁmf‘}“}b solution, thus
r et r n
prev%gtx g %@n%%%% lﬁﬁatcg lolf qtgr?e é@% c%gtgy gﬁl%%ﬁt% u@?ﬁrﬂ &En% {Vgttéd due to the
fluch@lisH dARs liduBsurRELST. thdlHeasl Sutlohe sem conduct or
surface may be gradual|ly wetted by the chem ca
shvegtif heretiheq anyoekration Hubhenvirenpeit ﬁ@!@éﬂlﬁlse@tfgé@c%ﬁubstrate is in
trate dye.to

| céntgawite@ - FRE il 4 SieRieah o WPa s i saconducior

surf%e%‘ | nvdgﬁ% t»@ﬁiemﬂthg SidnG&al %&@ﬁ&gﬁatag%eqh%dgg teOetiBReral edges

pres i on, | ower surface of

of the B&rﬁledikdiueﬁ)ﬂ Eulﬁmhstdnattce theseffeat cOnirfacd taNslbh, idi@iphon action. In the
chem cal solution and wetted by #ettlng a chem ca

chemigal proessian repthadeand glggice é}EﬁrM@écq& ing | theeRFPEBhlyeRtiop. the lower

s o BPELE b Pt T GRSl VG APyl St v

jettith tatheHl‘?cal ch18BnCatto S 16wieP Burtdch @ mem&aind@crt&r:%&tm Therefore,
net hod and devi ce thereof according to the present

whilenthe ibwemsunfaye oh treessecoaflidtai suhsttage tShfmsuhegttarb@en contact with the

bet ween_the | ower surfacge of _the nlco
chegiggh §qlafion. HRENPRISE) P tans Hehad andfevidhs %Tirﬁcﬁ%ffi‘“g to the present

mven%o ) tnll QQ%cr%z{gy %ﬁi[ea{egﬁg |EHe' cH:?anth BeReat e %\9% sg;faéeho% the semiconductor

m cal solution on t

.sub§tﬁeﬁ@ QIQflﬂibl Gyl ssdhstdrahecheMiGDsoliitha, tavwpfeventinkaieoahirence of the

the 'sem conductor substrate is ensured to be in
siplmoageaafitheaghgmical solution on the semiconductor substrate.

Also, the lower surface of the .semiconductor substrate is ensured to be in contact and
wetted with the chemical solution, the chemical processing method and device thereof according

4



metted.mﬁth the chem cal sol ution, the.chenicall
processi ng nethod and device thereof according 4 to
the present invention may efficiently increase the
di stance between the | ower surface of the
sem conductor substrate and the |iquid surface of the.
' chenica! solution, thus inproving the stability of -
o SR AL TR0 Rl BBl 0B GRRE or
semWohdhc@P Gubd@@t sndOote t1H3Gidl Juefded of Uef armiel sblitor; HRF @droving the
solution, it is difficult for the sem conductor :
stabgifp of thetsemicondiectostsubittatezendthershefie In e ease @f Mhag thepgmiconductor
i ndustrial productjon due ..to.the influence qof the .. .
bGP T A B FRPRE Of T e P g dge dimeu
for MELdmiBShabfiEr dubBiiie toWRIsEBHIZQ orf M€ sBRIIdGARLINE iiustrial production due
- substrate itself. Particularly, in the case of : : '
to tRe fifludrico ws tigr Bubyatdycamd td Boatationhd the ijddsdumeas well as the light
substrate is noved horizontally in a certain : :
weightrod the gj:mxcqnﬁyéctgrestubw ﬁijlf. Harpigplanly, an the (taﬁeeof continuous production
semi.conduct or ., substrate i ) chan: t .
WG R AR il S S o o LD LRADA Yte o B8 set moving
dirddBShehabahieehduesr tdberRofs s el eignged tyhde Pluesaed liquid surface.
invention may efficiently increase the distance _
Theheltemicah prasessingvieethed, prdh devicst thetsel geqerdin iuthediresent invention may
substrate. and. the |iqui urface of the chem.c
e iR e Ao peEtale 1S Saiod B FHET s peie and
the Hidbhd Sarféte A MNMRASE 2P Wikt 48T indRR!dafd tiRNidulesuk A¥¥fension causes a
surface of the sem conductor substrate, thus inproving
dovirverspatdfier hpplied o ke lsesriscdadd thersemidosducair sulsirate Hbus improving

- shafts. In the sem conductor industry, a gas nmay be
the g@pitiyafdhe semiGORgucIRISEDSHRICORdhecHhalii cal  treat ments of

the .sem conduct or substrate e d e -
0 BB Tl b Bl %, RPN eOE08°0 enemic
tresHBEALS O e GeRicof8REdr I sabfrafl FbAERimpHR, N Bropbie mah &gl fedhed during the
processing nethod and device thereof according to the '
chepries etehing puoseatsiof thengpicohfictirenbitpte uefaeea Sice e chemical processing
di stance between the | ower surface. of

th . .
el BARAIEE JPrERIDSEPHE Sl (HETY JUPHIB PR sgicisply pigerease the

dis&ﬁ@en@e@\ enR 10WePBurtakD6r B8 SRR Rior dutdthte RAd tRiquid surface of the
chem cal processing may be easily rel eased from the

chdntivve kol6tinf the @aofenkhedsiarhg hedhatioal sodesdingihey b dasidy released from
ensuring a normal chem cal processing. Furthernore, .
thetlpraershidaree oA thesermicerdsicioy substraip dhutras s ¢hapipal processing.
accordin 0 the. present. inyenti i
S50 bR B R RE ks HABLR B oREREE Ak LG prsen
invSRRRhAL R UsSd Hothe cAsB of ARERGE 10WdrBuifite dfia GethidosdutionGstrate is not
of a chem cal solution, if desired. In such case, the _
in ediedawt edth thesivduid kwface f ¢ @hdninalabitipn,af desieerinistthessis¢,the chemical
Hetted onto the |l ower surface of the_ sem conduc @T :conduct
solgigys tsr eenBEnypysly s‘?rrl‘ﬁtegmﬁﬁﬁﬂil Jgtted; qpfoy ﬁé"‘i"ﬁesuﬁg‘@s ni® semiconductor
i nvention can ensure ngt : - t h 1
DYy 5P SHE D A0 i Bed BB SRIPELRY ot e compic
webH It 1Bwéd dubfatdef 166 edthicatlduaor silbbtedte withtheadhSmical dodution, but also
conti nuous updating of the chem cal solution under the =
thes enmitiogoud wpda@mg nfske clepmdcal whlition jirder the semiconductor substrate, which 1s

preferred for the chemical processing of the semiconductor substrate.
The chemical processing method and device thereof according to the present invention are
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preferred for the chem cal processing of the
sem conduct or substrate. The chem cal pr.ocessing
nmet hod and devi ce thereof according to the present
invention are 5 suitable not only for the single-side
treatnment of a sem conductor. substrate with a general
t hi ckness, but also for the single-side treatnent of a '
suita@%nﬁ&or}xﬁbj%roﬁ & ?et Jl@et ﬁ‘ezm'nggt B¢ Emeﬁ“b%ﬁductol? Ljsﬁg&gﬁeswnh a general
pecl a e esent I nvention I's nore advantageous
thickn®ds, bﬁleal§d ngl e %in@ﬁ-sﬁdeet@éaﬂﬁéﬂt ¢ffa sdoficorgiastbC Qubdidat afith a thinner
substrate wth a thickness of |ess than 300 m BRI EF
thickDESCR) 1R I ONhOpreTHHENDRIAN NCBIOF: gfivantageounfos theywdnelg-sifle treatment of
schene |IIustrat|n that a sem co % ctor substrate
the spBiFBRIYCHY U3 Te(E AT B CRes R | 18%&#%‘%3’ H¥nt i nuous
processing; Fig. 2 is a structural schene illustrating
that a nozzle begins. to jet a solution when the
seniconductorB@M@@DE&CRHWﬁQ%SOFdTﬁbD&AXMHELnozzIe;

Fig. 3 is a structural_ schene |Ilustrat$ g)th t a F@rt,
&ﬁgthés PoWFturad hemee 1 1gptrating ofhalc p SEEHCOBIUCTOL FpsyRle frgves into a

s a structural schene
Chmn$7 r% bggy@%h%Pmrﬁ%meSI{f surface of a sem conductor -
Fypst {34 @trudn&al"‘@h&rﬁé‘j 1GeRRIngt @htya abLrld PegidnNtbded a Woltilion when the

the liquid surface; and Fig. 5 is a structural schene
semicbhdystor sitbismage trh)a@s tp hbovie thoerozglgr f ace of a seni conduct or

b .
v‘v:|u 18- ??’t ‘E%tegg'fl?th%} gIB? ﬁg‘&%ﬂ}%%ﬁéﬁraé}agkgé r%n owle n%léfo ce (?fc ) %eﬁuconductor

Suﬁgqu®agﬁ Mﬁa en1ca| tank 2 rolling shaft 3 nozzle

j et apparatus) 4 sem conductor substrate 5 chem ca
Skig . is arstrBEER] MBBhe FORrCARRNYALNG 1I0WEr shirfecd MAENTiCONd It substrate
present invention will be further desiribed in detai

is “P‘i‘?drcéfn@}eéQ%é“dtlB comact with4lyg lpydd sHrlces@péeifi ¢ exarrpl es
?I.Iﬂé p & sgru% al ?c%eline Q?us{ré{% tgaﬁ tﬁ)eelo(;vgf %ﬂ%&% (?ida ste %0 ?r substrate

sent 1 nven or chem ca

is wBh QLR RDleRdy ButSidt fn&:@ﬁta&fw@a thS BHLi6 Gt or substrate,
wherein a sem conductor substrate 4 to be processed is
plieceftreabowenizers iotleendrewings ol ution 5 in a chenical tank

1 by shafts and the | ower surface of the sem conductor
chemical tan

2 rolling shaft
3 nozzle (jet apparatus)
4 semiconductor substrate

5 chemical solution

BEST MODE FOR CARRYING OUT THE INVENTION

The present. invention will be further described in detail in reference to the drawings and
specific examples, and could not be construed to be restricted thereby. |

The présent invention provides a method for chemically processing a surface of a
semiconductor substrate, wherein a semiconductor substrate 4 to be processed is placed above a
chemical solution 5 in a chemical tank 1 by shafts and the lower surface of the semiconductor
substrate 4 is at.a certain distance from the liquid surface of the chemical solution 5, then the
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substrate 4 is at a certain distance fromthe liquid

surface of the chenmical solution 5 then the 6 |ower

surface of the sem conductor substrate 4 is processed

chemcally by jetting the chem cal solution 5 onto

the | ower surface of the sem conductor substrate 4 via

a jet apparatus 3. The.seni conductor substrate is a
waf er nade of .a sem copductor nateria

loweg |5P’if‘?f6rP t]waafeg}lcon NELOrH PRI fseqroceéaee cLew%%J]%thyajsetting the chemical
: solua(m £ grﬂg 3‘% lg\tferégrfaizggf Me sbhicbRales bshfel4 ol a _]E{ higsshe

sem conductor substrate 4 horizontally. above the ,
che el bondie @l Wiilisaite 5s a buafer angle iof Atsethicbtduaton material, such as silicon

influence the effect of the invention. The shaft 2,
WafWﬂe@hamﬁy wbkete e thsewicknesd aE §GPO0siBst rat e 4 be pl aced

' gislrﬁf? UE :f?v{ Rl?.]Cé El?uf serrﬁ%g? eurcaq[r)lsglystratte 4n 901‘128 gngf)]ove the chemical
solutbt § vt & EiaMsfileWoh D thflubhbRGhd diect S in@dtion.shaft 2 with

roller, to hori zontal |y nove the sem conduct or
sm§hafat2,ewlmh mapmakethe apmicdhdustor substrate A de piaged horizontally, may be

: performng a continuous freat f.th cond cto
real GOt PG COTHE IBHVE it P08 BFSTHG: LEfh roRyGE gyt » samsfering
- funcidR; Sstu{:}@ta@a $hdeS2 dlith Fo1RET bR &tAlansR BE s@nitordc®Pbubstrate 4 in a
preferably 1-3 mm nore preferably 2 mm fromthe
- certhih Glteddios infi@ler pedffortdigy € remiheais tsahetti of theSemioondiclre substrate.

case of when the lower surface of the sem conductor
sTissloyar wirfacg of the S%In1§ﬁ'b5r“€t06 ﬁ%&sgﬁeé if ponfertapedisipgs ¢f 0-1-10 mm,

pref%raﬁlga fglt%{ tntflorr]ee CHaralyl a? 0L ucim hgmtl sﬁ aCCJO?EhC%FqQTR{C?ltSHﬁIUOH 5.In

the ERE o€ A%En B 18\60&%?#5& df’QM‘@Een’wﬁbUIfda&@( fbstlalfe4 is at a short distance from
sem conductor substrate 4 is at a long distance from

the tidnad burfpae df theiclfeate! edlutidne’, chegat appdratuod oray oot tS; Cht‘:lheca] sgtution 5 a
apparatus 3 sol uti

et t
bit SERD G I PFF Breisn 0 Y BRRE: Oh CRBIPESIE2 ot i ot o fons
dlstllr%%ttﬁ#n BYe E%‘ﬁd Js&iace APRE BhdtHica Jo[u‘ﬁmx isnflel dﬁ?%b}fhgatﬁ@g may jet the

stability of the novenent of the sem conduct or
~ chemitabidi@iod Ha bitheongletih iontgr epghdnt itte: chbmichl sdiwiodi Sjeaety the jet

bet ween the upper opening of the jet aggaratus and t he
apphr@Weﬁ frcslumﬁla@:remgfthfe ﬁéblh@rﬁfématemm of s fertgaaductprgsubstrate 4, the

jettiﬁ,ﬁ %ﬂgﬁt léﬁ% grﬁztdo (Ezﬂ'léﬁ,l %té)vleent 3| ? r%pé:n(lD c?fqg n_ieh gpparatus and the lower
surfaf §MBd dethidoRddctdrRBbdndle. appar at us (SUCh aS nozzle 3)
jets the chemical solution 5, it is preferred that
t ke ¢hewddal slutfoacmydk atshrglesempooend aTnoiti- mnmn@emal solution.
wetted without affecting the stabili

Oy EnBRIIETIY Hat be it SRRt Shoidd BeEAe e theFﬁhé’Flé’Fhiﬂl‘&PO“ 5118
pre};err d eak go&tg%hrfgcg%fjt Usent ?tg’g r%ﬁbs%aie%rtrg &eﬁ@d %ﬁﬂlt%ﬁtctmg the

ove the Tiqu ace Is equal

stalQh@tcﬁr’[H@ mdeéMae B f tﬁehﬁnh@bﬂﬁct&tl{uf)aﬁ&- ©fPrefaebly, the height that the jet
sem conductor substrate 4 and the liquid surface of

appehwisGhetsiteadhemishgoluwgion S5iboyathe Heuid Rurfase @ceas@h ) @e@stqm@between

thelth?v\éc\{er rsur 2lf<|:re fo %e semlcgrpd%ct%re Eﬂb(s:t(r)anc(e:l %%}K? {he %Htplg sur ace o?lthe cgemlcal solution

5. _
During the processing .of the lower surface of the semiconductor substrate 4, both the
semiconductor substrate 4 and the jet apparatus 3 may be in a stationary state, or they may move
| relative to each otﬁer. 1t is preferred that they move relative to each other.
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sem conductor substrate 4 and the jet apparatus 3 may
be in a stationary state, or they may nove relative
to each other. It is preferred that they nove relative
to each other. 7 In the case of when the semn conductor
substrate 4 and the jet apparatus 3 nove relative to
each other, it may be that the jet apparatus 3is

tationary t he sem conducto strate n )
AL ST Lhe. PGB G OL bR o 2bGratuy Doy flative to
eachfothe, §hﬁ9'6€ﬂﬁ£tﬁhé"ﬂje& prxﬂ&ud elis siafRaRalHe e SERNEIABudidt Rbstrate 4
certain direction, or the sem conductor substrate 4
movangdint heejtat ctmppﬁnatansthe 3emivorductor rsebsrage 4 dis rsgatibhansvith the jet

respectively; or the sem conductor substrate 4 and the
apparadys %ﬁ*ﬁé}f*&f%ce@w&%tlaﬁ ofthersepisArdus|or shstraty 41apg thedphapparatus
r
G0 b 9D e Bkt 0RO 2.8
3 mévVitndifferBntaspe&dst iai the dhheairéd®ion. RSs phdsmtibly i that Fthe jet Apparatus 3 is
when one end of the sem conductor substrate 4 noves to
statlawawthﬁlé STrélconcalﬁ}@aﬁ&ts%tesmqvn@ ip aperigipdiFrestions 3 begi ns
et th t he rocess
i msor S 23 Y o bF SemeondHnl B Te G Dgbobe thejor
appdrith€7, MieljttQPhArituOB beGRANo A WL bMicaibRioh BE jetting is
performed intermttently, it may be carried out one or
rﬁmmg the preeessing thejet appemiusf3 minejet th@héroiesrsoBitind & dwerofittently or
?em conduct or subgg@rate 41is a{ﬁ,a short distance _
Contfrwaw HEhen; (e RUISTREEIS TR PIFETEHRING daP2s BF GHTEh 0%, one or more
tlme%he jet apparatus 3 may jet only once, and the whole.
ower surface of the sem conductor substrate 4 may be
vk titead segsfadisgaltheyloRyr fubfacccdtand @alicongadtottsubdirafe ¢ ah®sHdst distance
of surface tension, thus realizing the chem cal -
frorrpihe élelslé |swéacef0f theecherigek solugion £ athe jebfrnaratussemiay ish duli ooge, and the

whoi er Sz,}lllrte > tPe se#rlll(c:(rgledgl?]tg{ %%12) %\%\é Fflagg)re g gfad{uﬂgeby the chemical
solufi6iTs ngnﬁ*blﬁlts Ut HBSE fedbibn, 4hud RIS Eﬂe%ehﬁc@? rd@gssf:ng &f the lower
j et apparatus 3 nmmy Increase. O course, e |et

surfap pd et somic8ndrmyor ahistrajeet Te dnvtdasaibel sletting Lsp¢eldg>f tlhae:hemical solution

processin Pr ef er abl the jet apparatus 3 jets '
5 ot the feea sulase of twealcoeﬁwqrﬁa%@}ey‘* difrIpthge fimes Rbihe ﬁ@ oparatus 3

may Ylglrszése S{Dté %er reéglm n%? E%?a;rlpsp jﬁ{eé?t%lisﬁag o%tm@ﬁnysdupgg M@: processing.

Prefeably! the et apshrathes prethe chalcdissuafcs chrinweary dufig li@GVing over
surface of the sem conductor substrate 4 and the

of the symicpndusitdr sulstuafe 4.y estnenthe abovs praferredrma@hod fee jdtigngethe chemical

surfa of the sem cqnduct substrate e
soluggﬁl]?gﬁﬁne \Rﬂretfwe[dh%stfn?ca e:a’vegﬂI ealege flraFFeofctﬁg ﬁx?raxg?l%uctor substrate 4

andftﬁé %ﬁnsug’fageo BF fi‘ﬁ@@ﬂ:lﬂl&l st)fﬁ%on CSh%Q f(@&ler sﬁ'm&e of\?\ﬁ%'s@guconductor

ol e chem cal processing. in the case of
subdtawert iskdptfiacentadt wikteths diquid cidace tod thesdhbmicaBiodutdnisscodtaingd in. the
long distance fromthe |iquid surface of the chem cal
che@@wﬁ%hd@ngtﬂﬁrewrfé@ cheypenl aX0gessBEnay j et conti nuously

uflll the case of when the lower surface of the semiconductor substrate 4 is at a long distance
from the liquid surface of the chemical solution 5, the jet apparatus 3 may jet continuously until
the other end of the semiconductor substrate 4 moves to above the jet apparatus 3. In this case,
the lower surface of the: semiconductor substrate 4 is not in contact with the liquid surface of the
chemical solution 5. During the processing, depending on the duration that the semiconductor
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the other end of the sem conductor substrate 4 noves
to above the jet apparatus 3. In this case, the |ower
surface of the semiconductor substrate 4 is not in
contact with the liquid surface of the chem cal
solution 5. During the processing, . depending on the
duratlon that the sem conductor . 8 substrate 4 noves - '
r [ 0
s Bitnser PRURL APl 0 0 a8 n ek dpucter substm 4. e

Jettntlé)mgv T &VWOREE ATES secdndh, ht¥ahe SOt the feliRgjtilel tho Getter ivEs.  t he
" better it is. In the chenical processi ng net hod
doobe dhangical orodeesine astnd 2pepyding itohe prseeny inVERHE, jogg or more jet

apparatu use In the, cas
sopeisng Tt e st b P Ghaef abe BBl s Pt it Gl Spe, severa
times @ I:énrt]iH&HI%inyn til@catsg 6 $R2EnAE A SRe J&)Eﬁ)aiahﬁ RreQl3ed, Je®dn nozzle may
© apparatus are used, each nozzle nmay jet once, sever al
jetcﬁrbm&emltlmemndmumwhgly In the case of when m)re t han

one jet apparatus are used, dependi n

th
Cineik Gase S SRS BRI AT FErSHb CHEHTEatn Whether the
cherB?/'gl sil: 1o?se%on¥n13ne8 n ?%ereg{ Jh%m?%?ﬁhﬁsa’ire §a9111egr§r fn?p tl% chbﬁ{?\%i%lution 5

appar at u

Jetté.(iﬂﬂzy e@@l‘%@@aﬂg@r‘étu@@Wy@e@&ﬂ@or&ili’f&%ntd| fferent chem cal
sol utions is preferred that the different
cWapn ddfereggjmppmm@usgs ane. dl@gﬁr@tathp@d:a] $PlEions &y ik it preferred that the
chemcal] tapks 1. The t.otal

dt h of
differgnieherpigal s “(‘gfﬂﬁcftwar8§°‘ﬁal &89 dufera SI?ﬁ“Hgai g '@qﬁ to the
\Mfl:lget BraP&ida{18t caS BT Wg%t3qgucﬁl¢l@§55ﬁﬁe@ sholiEbaN, d&lho @fe width of the

e Jet apparatus nay be a bit smaller than that of
senfidv@ducs@rsubarncu dhe width s ttheajee apracaristiwely bhatbitt mellphthae that of the

~ lower surface of the sem conductor substrate can be
sempgomgestor spheragsy BIgY Ved thabthe gthale lvgt purdrce chahe Sétmconducmr substrate

cangrgzpar ah dﬁrg e&b?ygu S%o ag;%vel(lltﬁ fof {}a a%t %ﬁﬁraggsaﬁs Eal('_})ﬁt dsumatller than that of the

semitRgtdtésBosdhrattd the jet apparatus 3 nove relative to
each other, the noving speed may be slow or fast. In
t Méhes asaesemfcommrtsw@n]a@ﬂ aap p@nattmarstuﬁ étnsove ﬁéatt\fpri@each other, the
only, the noving speed is prefer

mogDRpieEY a1y PRA bR GIe i FIovED CHiE: TBRAPS S e ont he
s AL 18 Rurface of th

ol RE p 3L GASEMT G 85 G 09 bt s of i of e

serSiPSRGC Ry bRtatd Agh @e: cabdoftwien ciwsiet apparatue i Jéth gevert times, the movmg
apparatus 3 jets continuously, the noving speed may

spelse map bh fastes tle ther s efgviesa thenist FPBEES S IAY cpqlt}p@ou%.ﬂ@ﬁnq»gnv speed

itable for scal e. treat

mag i Peb Dot PHESEE e PO s GRAp a1 Tgh e requment
divptanse idwe i@ ofSé kafiBorfucioheutishasicilat $Qbrl}gl defan&e from the
and the jet apparatus 3 jets continuously, several jet

surdqep adfaghe Shemaahaylubien Used &redjet apbarptos hmmpatttummaslmveral jet

jet different chem cal solution 5 to . c glré%lnu % 5
apppeaTis® fhERYf Peeadtandifer IchRPRATENY AdbYsiebATipa fisfgal solution 5 to

cor?thlrruf)uas yepe(% orrtnth ££8 rerT c%grrr]l%léllcttre%rtments on the lower surface of the semlconductor
substrate 4. Here, the adjacent jet apparatuses 3 may be at a long or short distance. Preferab}y,
the distance is longer than the length of the semiconductor substrate 4.

Therefore, the chemical processing methed according to the present may process a single
side of the semiconductor substrate 4-one or more times.
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substrate 4. Here, the adjacent jet apparatuses 3 may
be at a long or short distance. Preferably, the

di stance is longer than the length of the

sem conductor substrate 4. Therefore, the chem ca
processi ng nethod according to the present may process
a single side of the sem conductor substrate 4 one or

I t
IRl L e L PR ARA L LA o
knowly b & Kkillk® hefd6h SPthd Artt Reckalat ,sosluﬁlhhﬁﬁoﬁw isbliion with different
hydr oxi de solution with different concentrations or
concéryrdtions erotrvideofueiiel agil twithddifferene pancerdratienst patheonixturey with one or
%%g_n1xtures with one or nore different solutions.
moreillergRhspREORSor  chenmi cal |y processing a surface of a

qﬁ@d%@f&? tcﬁé‘mlgéi@/%r&%gﬁngag GOested a s@mchHfﬁlc% %§1%%te according to
i nvention includés a chemcal tank 1 containing a

the pedsedriigentisoinaludesnn &hemdcas lrakt! @nfaiiing s cigpoca isolgtiéth® a shaft 2 for

sem conductor substrate 4 above the chem cal sol ution
suppeyrting iy sgmicapdugts SRbATHS 4 abe s the phanticah olving S Aaht i4ppparatus 3 for

_]ettln%(:E%CU{HC ?%)%EPﬁetOIﬁ thOWler szcggfath? §erﬁd§b%d§&5fﬂ scflggl‘gald';q or

shaft may play a function of

TUPRBAf g IAE 2 SRATRANTUSHAStaE I EatiCorkectbB kebstrite to make the
sem conduct or substrate above the chem cal sol ution

semiggnduiter stbstrate eabped Med¢hsmigat sofutiomandds achesitaial distance from the
" eh solution. Preferably, the shaft for supporting the
chemygasoliMict or substrate has a transfer function, for

%&Qﬁl? thé ShafB¥r Hfﬂ}@@mﬂg iRl deBficont R tdFRE G rhf%has a transfer function, for
sem conduct or substrate nove horizontal |y above the

exangke il &y hae laubileadno make thewatnidondictdrizebstrete naqye dbeitamsallyapove the
be one or nore and the chem cal solution jetted by
dwmﬁﬁﬂﬁoFBWJapparatus may be sane or different. The jet

SR LBLAE Y i St s A B Bl AR e, O e by

cachGRE gﬁﬁ&hsﬁl@yué §a8R dr @iffeRsht. by the jet apparatus is equal
- to the distance between the | ower surface of the

Sl jeto aphatatusr may bs tinsialed amdlet e abgypethe digeidi swgfaof of Itle chemical
é apparatus. The width of the jet apparatus is
soluligfyal to that of the semiconductor substrate. It may

18 el of 1Y LheRf? b KQhtidd el tth@Fet V\E sc&gxq}"}bt fle distance

S'hbSt%zlte prowg{%tﬁat t%& 2 ?d {r?

betwleB® tIEC W@ REfRE AT thelbGhicadducoo uhisktbie andtthe dppdl Gening he the jet
j et apparatus may nove horizontally.

apparatus.

The width of the jet apparatus is equal to that of the semiconductor substrate. It may also be
a bit smaller than that of the semiconductor substrate provided that the whole lower surface of
the semiconductor substrate could be wetted.

Also, the jet apparatus may move horizontally.

The chemical processing device according to the present invention may process the lower
surface of the semiconductor substrate without wetting the upper surface of the semiconductor
substrate.

The chemical processing method and device thereof according to the present invention may

make the lower surface of the semiconductor substrate in contact with the chemical solution
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The chem cal processing device according to the
present invention nmay process the |ower surface of
- the sem conductor substrate w thout wetting the upper

surface of the sem conductor substrate. The chenica

processi ng net hod and devi ce thereof according to the

present invention nmay nmake the |ower surface of the

m conduct or sub trate in contact with the chemqical . ...
oS HERB e ChOmicRy DA BTG, Ehe et tut CSuRtE okt of s
lmgéémggnﬁuhﬁh apparatus, thus ensuring the reliability
| arge scale production. Fig. 1is a structura

$¢¢1 enie aistrhatsial scheme iltusaitingtRatIReTiendcdidodtor substbsd 4 a{o®e341nto the

nmoves into the chemcal tank 1. The | ower surface
cherpigl tat CORAAUEORTREbEE Metsemieondiciy st st %m&tedlstance of
abou? ?Lb ége 15 S {f%cte ho? fl é ?l{l’la'nﬁca? %ﬂlﬁ&f |§]o i"het Hﬁle? Ié]l%ﬁl fﬁ'!oves the

solu noves e

e roller s
semi GRG0 dilb@tfrﬂé 4 sivhssntalyQo 4108€ tHe 20418 | Merk,0h€ he&®R 1 B&s not jet the
- nozzle 3. Here, the nozzle 3 does not jet the
chergiaisplotion &ahdthiedow s, suefent of Hee sewigendustpr fekstraif4 i het in contact with

co tor subs not contact with the
the IR e PRt ol g and skl L om e nd not
Vl’ﬁtf%efj -thd Bwh! Qirfade oft e sdnBVHduSHY §uBGR: istal § short distance of about 2
sem conductor substrate 4 is at a short distance of
.mmmmwwmmMmm@mmmmmmmmmmmmmmmwmmd

solution 5. when the roller shaft noves one end
the ﬁmwgl@mt@omﬁfa%ﬁ lsqy’ag@t?lgt o abowsrthez Bzt ythe 6‘0%%99_13@%1“5 to jet

ChleC Snfalﬁglll gtot partsglls L )}ng\étsgg%g ?tﬁe%eﬂnﬁgn u%lt})? gﬁb%@!ltﬁe

sol'u 0 pa T ower sur ace
Sam C@,ﬁﬁé%ﬁ@f suSfABS b1 B¢ Serficorldictbi Gibstehte 4 Dheat b @UEH distance of about 2
surface of the sem conductor substrate 4 is at a short

mm diogt tha beuid furge of the chawpre4l s@mwrhia Whitpithelrodlar shati@ cofitinupgto move
chem utio rol | er shaft : :

the SRS B HVANSIRBRL FhEBal RIHIPn S b Srufl g contact with and

wetbf% IO&QP&Q{S'OY theClB\%QF &?ﬂaces(g'l tHé ée?rﬁco";’ldhéorgsrugm JI- Mué t% surface tensmn
contact wmth and wets the other parts of the | ower

- effestuHEcthe adzziefemsebs mondate bhjettimp igt chamizakdsotitien 15@:0ntmuously orina
surface tension effect. Here, the nozzle 3 fy

stateaogstt@{p@gdﬁmpétlp,tbpgca(sP, of (\yh@rhfh@zﬂozg%ﬁ ¢ Jnothe state o Jettmg the chemical

sol 18 DC ggrgmu 1}/5\1,?//h Inl%’]al){:b% fl)l“:lz %It sgtatg %er)llg neqthleE tn% Ian%%leljsg direction to -

semic@hducRe stddGate RESH ifi @lsams rddtibR But%lWJlb@é%@H&Jd)fhan' the §B¥conductor
be in a state of noving either in a reverse direction

subgtrate Sem conduct or substrate 4, or in a sane direction

but with a sl ower sPeed than the semc nductgr .
shifig fathe loyer pyjtace §! thg semrﬁ%nquawé?u Siigte gé%at&fs p1f, distance of about 2

Iﬁcﬂ% %%gf&ﬁﬁit & fa&%}‘s[ﬁé afe?méla.l lsélut"f'cyn # T%Q Qééﬁer ghaﬂ %@&ﬁmgés to move the

ron1t Iquid surface of the chem cal
sem3&ntidt@substratthe hoftdneilysdvaf thezhoe£le Bl MUAS tHemoBEIW S bR jetting the
sem conductor substrate 4 horizontally over. the
chemészk$odut®n STRemlophesuifiee plthg septieqnslugtet subpigpte f1és wetted completely by

the chemical solution 5 and in contact with the liquid surface.

In fig. 5, the lower surface of the semiconductor substrate 4 is at a long. distance of about 3
mm from the liquid surface of the chemicai solution 5. When the roller shaft 2 moves the
semiconductor substrate 4. horizontally to above the nozzle 3, the nozzle 3 begins to jet the
chemical solution 5. Since the lower surface of the serﬂiconducto% substrate 4 is at a long
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chem cal solution 5. The |ower surface of the

sem conductor substrate 4 is wetted conpletely by the
chem cal solution 5 and in contact with the liquid
surface. In fig. 5 the lower surface of the

seni conductor substrate 4 is at a long distance of
about 3 mnfromthe l'iquid surface of t he cheni cal

[ ut 5. . We [ ft '
e B M5 S RT3, 2SR o o s

cont%cgﬁ{hi ton.’l%v.%}gsuﬁggez(%fethg’ stﬁQb&ﬁlc{o sht?s&ra%r@hy %ﬁﬁg %urface tension

I'nce the ower surface
effect.€38 honduat Qrjets uhs thaatieal 4olufiod cantiridgsly Birigh ﬂie&m&ement of the
fromthe liquid surface of the chem cal solutjon 5,
semigprsluethesibatEate 4 8PeNei tb‘hn(!?ﬂ@én Whsn tlk?esemaconéwraﬁebswet“hmoves away
_ frorr\_[t‘g%ﬁtléo%\é\g% @%%%z 1% 1ower sur% :oglflg Qvglge t A, Il}e%elfbls)\tltrq% %f%mk&%(t with the

et 8ndYon
liquiti RErf£cB ETHe Gohicd Adudtdr GibsRate @hdvasl Q)H\‘Elir&l cOhtinub@ly Nl may be processed
novenment of the sem conductor substrate 4 above the
agalm(’ozztheen@il' nieian 3 t Alsostrichonidalctobitiosuistied by differend pezzles 3 may be .
% fromthg c?ve f th nozzle 3, its |ower
Sam%ﬁrr Herent; whigh igrg Sc‘tf‘rfg {Fqﬂﬁ‘fm"r{’ét in contact with
them {lqw d surface The sem conductor substrate 4
no formard conti nuously and may be processed again
byhetdaemizeixdolnNda AV B aS3mixMesw]utiochef miteeriacidland bydrivfloms acid. The jet

jetted by different nozzles 3 ﬁlaq same or
appmtfl$ s rpnsisigl eh oge rﬁlé?—‘ﬁi% agh fege ipyer rsétf%ﬁer ‘éfn@ﬁtsemlconducmr

subsg:fite I2€m]r'n -zli-goevgctﬂg gIQHl sur%f uof e %ﬁl 1 %16{15}9 \ﬁﬂén“&ﬁeoéhd of the

trirc aci Fic acl
semPBRALAL Ush Ak fohsd & af ﬂfov@ﬁﬁ tHé)Zléiz@‘e anél nﬁkzX@?ettecT RBe chemical
ower surface of the sem conductor substrate is 2 nm
solusibovre tirke Themwithl tleundvamentef tlterﬁemmwnca&lsu@@htm IItSdﬁwer surface was

Wien one end_ of the onduct or . substr at
wetieﬁér%@aewr/e by fthe ﬁeerﬁ6%1z?0§utlop en8Z ey &nsigy g 2fing She whote
procé s?r(Eé (ﬁ?el lowsP swfécgrbfqgg s&&ﬂ@nduzgggu%‘é@ ﬁeB? 11'1“9()41%?%th0|§16 liquid

‘iﬁe em conductor substrate, 1ts [ower surface was
surfu@l dfert eegianbdlytidayohfaied rethi chémisall tariki. @iftecithe ptagessing, it showed

surface tension effect. During the whole processing
thattthﬁeunpmrfamfﬁ}éﬁcséﬂmonﬂwr%ﬁﬁc@dﬁél aet wetted Gbﬁter%ﬁtewkléa{utwn

E contﬁct with the liquid surface of the chem cal

51PN contained in the chemical tank. After the

p’h%ﬁ:%%{aﬂ&gatud tvas boWREEd dMRberhnfoARPARd Fitbd. a0R 1Bfvet Bifface of the

sem conductor surface was not wetted by the chem cal _
sens@hdiidta@substlaseanpD enr? abidne t]meehqlaqb patat 0§ thmemmmlsaouled When one
of several nozzles and fixed. The | gwer sur{lace

endé’éﬁhééﬁﬁt?@ﬁ@”cﬁo@wlﬁgﬁ‘ieé’t’%e? ¥ tho abgre 81%‘0??1% § e began o et the
solusflon 0?(1;1ed (.I)r;]:eac (ggxgﬂ gc@'xltmt?e%l LH‘lglll B ot Q)@%he %ﬂﬁi o‘ﬂﬁucrt(;}esubstrate
nduc r to the t he

Or Su ate nove a ove 0O ]
moﬂﬁzﬁltﬁe abd¥e JTQEZ hezzZledaen te deslicohii@torSsubittate0cvneifived to move, and

hydrof luoric acid and continued until -the other end of
whérhane sadiot tr demiconduston subsirate moved to the above of the next nozzle, the nozzle
began to jet the solution of hydrofluoric acid and continued until the other end of the
semiconductor substrate moved to the above of the next nozzle. Dﬁring the whole processing, the.
lower surface of the semiconductor substrate was not in contact with the liquid surface of the
chemical solution contained in the chemical tank. After the processing, it showed that the upper

surface of the semiconductor surface was not wetted by the chemical solution.
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moved to the above of the nozzle. Then the
sem conduct or substrate continued to nove, and when
‘one end of the seniconductor substrate noved to the
above of the next nozzle, the nozzle began to jet the
sol ution of hydrofluoric acid.and continued until the
other end of the sem conductor substrate noved to the-
above f. the. next nozzle. During the whol e processing,
 EX&PEdwer surface of the senmiconductor substrate was '
FI?}E che!?mgag @Bl@ﬁ&n Whe hertehfical hi?cldél%r%%tuﬁ@@ 1k Jétﬁﬁparatus was consisted
chem cal solution contained in the chenm cal tank.
of ot ic@rle tahé fiped s $owrg suifice sifi thwegtmidvatuctdrsubgtperis 0.1 mm above the
surface of the sem conductor surface was nat met% ed b%
-+ liquid jyerfack ithesghemesaligaluion Wbewaﬁﬁ}deofé eTHE RS tgubstrate moved fo
the a%gveug)fl ?e nozzie ﬁle Illg)gﬂl: %%n Q& %CI &llil%g‘/aﬁstghééﬁlélg? 'SOII{]&] alrﬁtcontlnued
: UsS Was consi' s one nozzl e an |xe
unt11I tﬁé’\@ﬂhelséﬂdf(ﬂ(ﬂ@a @fmctdﬁ&ucﬁ&@hﬁ@ﬂfﬂhﬁb@ﬂ tS tHesiboad & then&zIb. Dlmng the
above the |liquid surface of the chem cal solution.
wholAthcetmeg ethel lofert uefaceepf He rﬁdwléﬂoé@ucm tﬁgk’ﬁ*fateek%%eoﬁtﬁft with' the
e above, of the n

be
oGt AT SRR PR CSb i INBH Bl CsTiTandias. A0t Bgggsine
shon h@ht @1@‘11 ér §upﬁces§mh‘§ %@Q%ﬁ@fct&%ﬁﬁﬁ&a\w% AR ULl Byt thE chemical
ove of e nozzle. During the whole processing, the
somhmmer surface of the sem-conductor substrate kept in
contact with the |liquid surface of the chem ca
dotampiech contained in the chemical tank. After the

PR HCLEh AORT LR s o
severQ b @ind BXadahe 1dvel B@ e b enihe atmisohdut foPsub¥@se &ls 5 mm above the

I sopropanol solution. The jet apparatus was consi sted
1iqurdfsurfs@ev<efrth¢ c}mmql sxjutiond Wherente emthef the gesmicengdugtap atbsirate moved to
con or substrate s. 5 mm apovye. t he, |i.gui .
the &g B e GPotls dhtrzrlt Dar b e o o OwmaR BimiobAge g ip bnti e
othe? eqC Qp%ts%lﬁﬁ&%{of alstiaRv %VE@ to tH@ B &f Qhe tdSzle. Then the
nozzl e, the nozzle began to jet the isopropano
semédhditcka? subynd tecevntinued e move, dndt Wien ok lked of e s@fmctohéuctor substrate
sem conduct or substrate npved to the above of th
moyed 29 the. abyreef thpBext Sazale dedift BeZZi sty B g t&f‘o?ﬂl?tm@é hygofluoric
and .wh t
scid g n B HRERE DB R bne S ARBLER IR mANRH i fove of the

nexPEIER. DOrihEthe tWHB1eSRbdekdiRY) 11f 1oW¥ LUttt di6ITthe senfl€dndu@biCkubstrate was
continued until the other end of the seni conductor
not s bstracatwathntbe diduitl sutfime ey ehefical lselutioresantaieegzin dhe chemical tank.

During the whol e processin f f
Afterathe PEETFEIZ it gmyg@ fhat éhev\)g%)er ﬁU?aCF P élgﬁqfsegrzr:lfoar@ﬁ?tgr ?‘HE‘CC was not

wm%ﬁQ&'%:éﬁﬁﬁ e&1ffont Ne chem cal solution contained in

enlca tan After the processing, it showed
t ItRd plob&sidp Who%lu;fnﬁ e gico thetdoe ac@ipOtodhie presens invemtiva are not only

was not
suitable for processing a certain surface of the semiconductor substrate. It is apparent for the
person skilled in the art to make various 1mprovements or modifications without departing from
the spirit and scope of the present invention. Therefore, the application of the processing method

and device thereof according to the present invention in processing a single surface of other

objects will also fall in the protective scope of the present invention.



- Therefore, the applicatio

wetted by the chemical solution. The processing nethod
and devi ce thereof according to the present invention
are not only suitable for processing a certain
surface of the sem conductor substrate. It is apparent
for the person skilled in the art to nmake vari ous
i nprovenments or nodifications w thout departing from
the spirit and scope of tEEé%Qgsent i nvention.

he processi ng nethod

\Vmgqgﬂgg¥age t hereof according to the present invention

I.

I'n processing a single surface of other objects wll

Alnsethddabd chemichiveppeestieg b suréacs of)epﬁrrmfonﬂllnEorpsn‘MEtﬁ comprising:

i nvention. 13 CLAI M5 What is . clainmedis:

Pletingd sroicorRdveier suistryte BPeces SheAtrak set el d ﬁFmécal tank by a shaft

Sednr]na rggl to(\)wrer St Eaé(% O g Se &H'B{létﬁll ﬂgstrat eaa‘fhlagrtﬁn distance from the
EES or Su ove a chemcal solution in a

ﬁ MhrBke bARK cHOhidl &Jl@fdn arﬂnd maki ng the | ower surface
t he semiconductor substrate be at a certain
chestxaaﬂiyeprbmmg tiee 1oweq usurfacsy pf d@esqyflcqmdéct%évhsgaqe by jetting the

SRt S T B Byl A VL AR apara
GREMLER i %Oéheﬁmpsmtceoftn@sénqw{duaw@mteof the

sem con or- substrate via a jet apparatus and thus

TRé t}idﬂgcan P cbwing meshudfacediof t¢ beins &nwisosid et smiconductor substrate

substrate. 2. The chem cal proceSS|ng met hod acgordlng
m wsafar made of wserieonfuetRematerizl Ao Brydiest thickpss PArE 00 kg
of & s iha V;

t Shhed TuPlesfreE BEEEHAYRE TRRER 150 BEIORE: Quface of he
eBbbaduaes Qndirig it t Gl disiEhck, oMQLE) Mark Hebnh ke igeidr fusfaes of the
of the sem conductor substrate is at a distance of
OhehdiGal spiufierom t he i quid surface of the chemica

solution. 4. The chem,cal processin t hod .accor di
3B b o S oo TS, TR ALl o e

??ﬁe&@cﬂ:@%f Elﬁ)rstraéy RSk %&aﬂc o?tl ~3"‘m% ﬁglﬂngeh&lfld LarBaclT the chemical
rom t iquid sur face of ‘the chem cal solution. 5.
Toatieghem cal processing nethod according to claiml,

wherein the chem cal solution is a _single-conponent

dihe wmmicald@mfémntne@ﬁé AFROEing &1 el b, WisTeitriae glfaHsal gplution is a

'pro ecSSI r(; e t 100810856(:“ tlgal(s:lh?ﬁom 1, wherein the
CRIPOLH E?g p choﬁflnuously or

: 'ﬂ%ec‘hg?nkﬁle{ﬁ%kéés@ tx&tﬂdaeaclc&‘d’ﬁ{g BUWIHACE WherdiR@he chemical solution is”

sem conduct or su strate by the jet apparatus.
jetted contmuously or mtenmttently onto the lower surface of the semiconductor substrate by

the jet apparatus.

The chemical processing method according to claim 1 or 6, wherein the height of the
chemical solution jetted by the jet apparatﬁs is the distance between the lower surface of the
semiconductor substrate and the upper opening of the jet apparatus.

The chemical processing method according'to claim 6, wherein the jetting is performed one

or more times in the case of when the chemical solution is intermittently jetted onto the lower

surface of the semiconductor substrate by the jet apparatus.
A device for chemically processing a surface of a semiconductor substrate, including:
a chemical tank for containing a chemical solution;
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7. The chemi cal processing nmethod according to claim1
or 6, wherein the height of the chem cal solution
jetted by the jet apparatus is the distance between
the |ower surface of the sem conductor substrate and
t he upper opening of the jet apparatus. 8. The

- chemi cal processing nmethod according to claim 6,

b PGS s B o
d ot §fpHatuk @51 btink @fet &EmRAL LIl oh@WRE loweH EdrBie€ oPthe k&iRiconductor

~sem conductor substrate by the jet apparatus. 9. A
gibsttage for chemically processing a surface of a

sem conductor substrate, including: a.,chemcal tank.
10. FrgrcheBITe e O HE PRI B TR e BE AT Rapgfons o anstr
i | SORAURLRY Sihs likatien above the B
@ﬁ%%?%%ngg%ﬂﬁf%ﬁgkgﬁﬂgggﬁg%Cappar%tanfor jetting the
11. ThredRe@athl $0¢ddéih® Bevadtt Rcdrbilg ltOWRIm uwhaeia thd ciehnical tank contains a

sem conductor substrate. 10. The chem cal processing
demicebsodition ped lravided vdihtheaiet RaPBSN t he shaft
unctions to transfer the sem.cqond r
B o i S
W f6Hasd N9hdGNEa1 ARE LG R hER e Biutfof jetléh 8 @hdh jEth@paratus may
chem cal tank contains a chem cal solution and is _
o ancdediffatenhh t he j et apparatus. 12. The chem cal
rocessi ng device according to claim?9,. wheréin one.or . -
13. ﬁ’?ﬁr eheminal BiopRsring deVisfadrcoBESP 611y 3&?{3’{*% Ehipppreyfs has a widih
fan : ' ] ' each jet
%qﬁlﬁf;tp é)? 8 glt %rlgj?/lle? E%mé%?réf %?Lé(ﬁl% e lrléetﬁ{ Ju%%%al?é’ The chemi cal
processi ng device according to claim9, wherein the

jet apparatus has a width equal to or a bit snaller
than that of the sem conductor substrate. 15
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