iy fo o i

relates to a roller group and amsthodfor I

a chenical treatnent by using the s 1391597
par tRelgrGroup: fox TranspoxtingnThin Substrcatata@si Mgthod for
rol | er gPexforimingtChenyical Treatmeditiby $isheg thé Saaned a
nmet hod for performng a continuous wet-cheni cal
treatnment to the surface of the thin substrate by

us Fiedd phthedawenti®dackgr ound of the Invention In the

el ectronic nanufacturing industry production, it is a
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m cal sol ution. For exa

eI e el il for pérférmihg a @Bhtimions Mﬂ%&ﬂn&@l%f&atrﬂ&ﬁ"t@the surface of
cleaning in the printed circuit board manufacturing

pr deakm sabsteigby asinfehavatrecheni cal treatnment. Also, in
the production process of solar cells, texturing and

% st eggh L‘f em conductor silicon thin
8“ﬂ| HE'SHE o the wet-chenical treatnent.
I n the early electronic manufacturing industry

product ihe 8lebRdnlodnHufach@ireCRAhdtAY PHHUOHREH, 8f 10 cbmon
generally used to performa wet-chemcal treatnent to

t héndustirifaboperafiort e ptiomm aubatdhaimécal Tleetnsdt ¢akleeslirface of a
non- conti nuous wet-chem cal treatnent involves

hatign wgbstiats. {the sosalled watehepyicanmeatmont imelas the operation of
inserting the thin substrate into any carrying box,
an@exforaring etehing depositival filyn or eleaningt tor theosurfage rofithe thin
box into a chemical tank filled with a chenical
SoPYRSHIIs usingx ghspiedl sputien for ezsmn#ectélr: stepé at elegitoniqcircuit
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of solar cells, texturing and cleaning steps of a semiconductor silicon thin
substrate also belong to the wet-chemical treatment.

In the early electronic manufacturing industry production, a method of
non-continuous operation is generally used to perform a wet-chemical
treatment to the surface of the thin substrate. The so-called non-continuous
wet-chemical treatment involves hanging the thin substrate by any fixture or
inserting the thin substrate into any carrying box, and then putting vertically
the fixture or carrying box into a chemical tank filled with a chemical solution
‘to perform the wet-chemical treatment to the surface of the thin substrate. The
non-continuous wet-chemical operation is characterized in that the thin

substrate is stationary relative to the chemical solution.
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Since the thin substrate is stationary relative to the
chem cal solution, it 1is hard to naintain the
uniformty of concentration of the chem cal solution
over the surface of the thin substrate. The
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is affected. Al so, since the thin substrate is
st salitigerapy thethan isvbstiate surfacehEmatial a différandeois, preseat irethe
drawback of the non-continuous wet-chem cal surface
t r eeRespiftions of e ehemiral sotugions beoyrendhe periphetyeand center of
ature uniformty of the chem cal solution on
etthﬁr’rﬁl’é’ﬁl%%t?’raét%e Is e befween fhﬁélppérn‘fi@r gpvgr aurfaces of the thin
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th | s higher or |lower than a room
E%gfrgt? gﬁeﬁ%d particular, in the case that the

chem caly dLagide il Bfbst rmenlssﬂg%naﬁ{q?el%twef %C | ghemlcal

exot hermc or en Ot ermc reaction
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he wet-chem cal reaction at t substrate

sufrtafRnt ¥ethead@hifigty of @(‘hﬁﬁﬁﬁn%jfthet &%nﬁé?ﬁm%omlfd?h&wsof the
wet - chem cal surface treatne is the difficulty”of
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fixture and carrying box. Such |oading and unl oadi ng

gemeespetiyllprobvicasyin thormpbd dat ¢he manpahtuepef dtei 0schemical
which require a lot of manpower, and nore
treatment to the thin substrate is higher or lower than a room temperature. In
particular, in the case that the chemical reaction at the thin substrate surface is
an exothermic or endothermic reaction, the temperature ununiformity may
result in an abnormal performance of the wet-chemical reaction at the thin
substrate surface.

Yet another drawback of the non-continuous wet-chemical surface
treatment is the difficulty of loading/unloading the thin substrate onto/from
any fixture and carrying box. Such loading and unloading generally are very
complicated manual operations which require a lot of manpower, and more

importantly, the thin substrate will be easily damaged during these processes,

and thus the production cost will be increased.



importantly, the thin substrate will be easily damaged
during these processes, and thus the production cost
will be increased. 2 In order to overcone the various
drawbacks of the non-continuous wet-chem cal surface
treatment, engineers have devel oped a conti nuous _
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tenperature of the chemcal solution ont

sulat rtiadsethe uffose of péforkng At EhinBSLst WetkSeMBEN treatment to
uniform During the continuous wet-chem cal treatnent

opehasirtiee of hise thivi Butstrbetis atkiesdd: Tae enddii ademidde o z@ﬁiyﬁng
of the upper and |ower rollers noves relative to the
chéhd cahtiswiugt werchearichlt iremenheo uthe f thinri supsstefte is that the
concentration and tenperature of the chemical solution
on Con¢rAtraHPH and) kempesatureselr thacbeminal belutions onelle thincuibsirate
advant age of the continuous wet-chem cal surface

t r SHHRAENCan t B 1opireldgd ite e werpi wnifgim. oPuring i Gk edntinuous
| oadi,ng/ unl padi ng the thin substrate onfto/from i
varf%y e‘flfcff i ma‘ﬁ’&“@&f“r%ﬁ@“ sBRsyate SB\Eﬁt‘"‘F%énY%bby a pair of
cong i nuous t-chem cal surface treatnent, the thi
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for various wet-chem cal surface treatnments. The
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processor advantages the continuous production and
auttesimbliogh i9fto taheidsteiopendus taroddisiiehlbYding the thin substrate
onto/from various fixtures and carrying boxes. During the continuous
wet-chemical surface treatment, the thin substrate can be directly placed
horizontally on a continuous wet-chemical surface processor, and transported
by the lower rollers of the continuous wet-chemical surface processor to each
chemical tank for various wet-chemical surface treatments. The application of
the continuous wet-chemical surface processor advantages the continuous
production and automation of the semiconductor industry.
With the development of the semiconductor industry, the thin
substrates applied become thinner, larger and softer. For example, in the

semiconductor solar cell industry, a silicon sheet for making solar cells is

generally less than 200 micron in thickness. And in the semiconductor printed



Wth the devel opnent of the sem conductor industry,
the thin substrates applied becone thinner, |arger
and softer. For exanple, in the sem conductor sol ar
cell industry, a silicon sheet for making solar cells
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difficulty of ensuring the sane spacing between the
r eslperdiack of upgea feved rbldevedesizolib ¢resdifficulpt dfeensuonglghe fame
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andpacangebetvgen gresrespertise appereandwawiar rolkers, Hin tkarbserdatieis
is transported by such a fixed upper and |ower roller
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because the, u er.andblomer rollers cann

it oyt

QTEOUEFY o YR SO THE THIARSRAULS: ‘i’%ﬁ‘ﬁ‘g‘t BriXeflgipper and
BT oD By it s, BEFPARSIPECRRS b G BT When e

t .
o PEFaa YRRl S i B PRS g W vt or he
e$hid Nsub3Rat O IMBe | DM AR RGhke MQ?I%}Jgfsul}é; 35@%@@3&6 thin

requi renents of a nodern sem condu

Pats@Btralicis t€d 1aBeldueR Pheiod @Al 8facing BetlveEn B ApBedBRliINer

solution to solve the above problem The design
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upper and lower rollers are fixed, and designs the

uppeeble 6b ineet ths requirteatsiofig malkiresentib@atduc®r caipatoy.e of

freely noving upwards, downwards, |eftwards and

ri ght warléf$ patehti Nodes?n S0andissidsesna troléerigrpep design eolution to
Vs(glve the above problem. The design solution changes the traditional means
that both the upper and lower rollers are fixed, and designs the upper roller as
a floating roller that is capable of freely moving upwards, downwards,
leftwards and rightwards. This design can allow the upper roller to move
freely within a certain range, and thus a constant pressure on the thin substrate
during the transportation of the thin substrate is guaranteed. In fact, in this
design solution, the pressure applied on the thin substrate corresponds to the
gravity of the upper floating roller. Therefore, the design of the upper floating

roller can control the pressure applied on the thin substrate between the upper

and lower roller group, ensure that the thin substrate can be continuously



freely within a certain range, and thus a constant

pressure on the thin substrate during the

transportation of the thin substrate is guaranteed. In

fact, in this design solution, the pressure applied
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solve the problemof the fixed rollers. Summary of

t hdathagemwtthothiOnespatepose of the present invention is
to provide a roller group in
Therefore, the design of the upper floating roller can not fully solve the

problem of the fixed rollers.
Summary of the Invention

One purpose of the present invention is to provide a roller group in
which an upper roller can always maintain the same linear velocity as a lower
roller.

Another purpose of the present invention is to provide a roller group
for transporting a thin substrate, in which an upper roller can apply a certain
pressure on the upper surface of the thin substrate to make it contact with a
lower roller.

A further purpose of the present invention is to provide a roller group

for transporting a thin substrate, in which an upper roller can make the thin



whi ch an upper roller can always maintain the sane
linear velocity as a lower roller. Another purpose of
the present invention is to provide a roller group

for transporting a thin substrate, in which an upper

roll er can apply a certain__pressure on_the upper
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a |lower roller. A further purpose of the present
i nfion is to provide a roller group for
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i nyRfpion is to provide a method for performng a
chém cal treatnent to a thin substrate by using the
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present invention provides a roller group for

t r fnsprosportigg a thivi sutsthst Tak &ollaihgoﬁp"|cbﬁhﬁ)ri§&rsoéipuﬁ>per roller
conprises an upper roller fixed to an upper roller

shiked enan appavwetler dlaftemdfd koavkrtrolla fix@ded o weekoller shaft.
shaft. The upper and |ower roller shafts driven by

t héhe upperpand lameerdollel plapfshdifiven by dheart eespéndive phingsithfts
lower rollers at the same linear velocity in a _
cl BeXGit% upRATrandt pwisr Elsraatdarmeme-liear kelpeity i # sbickwrse
respectively, so as to allow the thin substrate

paé’g? ‘Qntf’é’ld\xll\%éﬂu?tﬁréd%lﬁ’élﬁe SHECHBNEPEEVEr 80 26 tApllew the
t owar d certain direction under the driving of the -
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an : Dhur al | Lasti i eces secured on the
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roller and of the lower roller along their axes is
| emtlenis @udtogpolypanalting wWctbh Ohe EXEol Bt ends of the elastic
piece may be secured on the fixed roller. The width of the upper roller and of
the lower roller along their axes is less or greater than the width of the thin
substrate. The upper and lower rollers are made of metal, metal oxide, metal
alloy, semiconductor material or polymer material. The lower roller includes a
fixed roller and elastic pieces secured on the fixed roller around its outer
circumference surface. Or, the surface of the lower roller is mounted with an
O-shape ring or engraved with a pattern to increase the friction with the thin
substrate.
Another aspect of the present invention provides a method for
performing a chemical treatment by using the above roller group for
transporting a thin substrate. The method comprises: using one or more sets of

the roller groups to allow the thin substrate to continuously move towards one

direction, so as to perform the continuous wet-chemical treatment to the thin
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according t
having a non- c1rcu1ar section;

Fig.2 is a schematic view showing that the thin substrate collectively
driven by a lower roller and the elastic pieces of the upper roller shown in Fig.
1 moves towards one direction;

Fig.3 1s a schematic view showing that a plurality of the upper rollers
shown in Fig.1 is mounted on a shaft; and

Fig.4 is a schematic view showing that both ends of an elastic piece of
an upper roller in a roller group for transporting a thin substrate according to
the second embodiment of the present invention are secured on a fixed roller

having a circular section.

Detailed Description on the Embodiments



the first enbodi nrent of the present invention is
secured on a fixed roller having a non-circular
section; Fig.2 is a schematic view showi ng that the
thin substrate collectively driven by a lower roller
and the_elastic pieces of the upper roller shown in
Fig. | Nesvédle desordh dascriphen of thedqiressat inventian will be made with
schemati c v'eM/shomAng that. a plurality of the upper
r oF FIERCECe OHBWACOPRENY N dfaViRgunt ed on a shaft; and
Fig.4 is.a schematic. vi.ew show t hat bot h ends. of. an
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desgiinphineR-catulhsecBbgsent invention will be made wth
reference to the acconpanying drawings. Fig.l is a
schenat iA3 sbewis BipM i thehatleoneur 6Lthf indéntRhatkivpper roller
pi ece of an upper roller in a roller group for
t r ancdypdes tai fixedardilet rl2shalyiter @pelygowadrsdetiven hwd atsbgesf 6f lhstic
enbodi nent of the present invention is secured on a
f i yeagey of Iseeurethaui itsgperinhery- dihecfiedr rodlectl 2 dras adsolg HOwat its
in Fig.l, inthe roller_ group of this invention, the
upserer & (fxing thecynpge solier fonxa Hanssripssen stmfhaQi(seg Eig.3). The
ol ygonal section and a series of elastic pieces 14
ge&ﬁg%roanérfﬁ? E%Wfaerpﬁam?wn Prieheir xesgeqtpiel hafty pamgofatg at the
hole 10 at its. center for fixing the upper roller. on
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directi gfe %ﬁgtiqﬁ&ggqﬁ% SRk S ﬁfgitflftcotnie%ﬂ therfoef d's secu};]ed

respecti vel Y. e el a$t| C plece I'S construc Suc
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as shown in Fig.1. One advantage of this structure is that it allows the pressure
applied by the elastic piece 14 on the thin substrate to have a large range of
constant pressure area, that is, it allows the lower roller or the thin substrate
itself to have a large range of roughness. Another advantage of this structure is
an increased contact area between the elastic piece 14 and the thin substrate,
and thus a smooth movement of the thin substrate is facilitated, especially of a
flexible thin substrate.

Fig.2 is a schematic view showing that the thin substrate collectively
driven by a lower roller and the elastic pieces of the upper roller shown in Fig.
1 moves towards one direction.

As shown in Fig.2, when the thin substrate 16 passes between the
lower roller 18 and the upper roller, since one end of the elastic piece 14 can
freely move up and down and keep a constant acting force, even if the spacing

between the lower roller 18 and the fixed roller 12 of the upper roller



on the fixed roller 12 and the other end thereof can
freely nove up and down, as shown in Fig. 1. One
advantage of this structure is that it allows the
pressure applied by the elastic piece 14 on the thin
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5]1%%93!5 tg;E ?&Egr%lfersb Y hHSis n&/ei’i@f he sﬁz{ceg BEER Ithe upper

SO| |ons conti nuous wet-chem cal treat men

| NGlLUASRerSe0bystakaiferRM:, tBE EfRr @%L@Q{f&m mveﬁu&wafna&@ure the
etching, surface depositing, surface cleaning,

surthre @ppladd & the disihisabstite dabRht WAS tHendasat pibcyilng  to
t he th|n substrate 16. Because the pressure applied by
t he el asAd & tpinefoemlof thiz dntevrditém, the elastic piece 14 also may be
constructed such that its thickness gradually reduces from the end secured on
the fixed roller 12 around it to its free end. Such a structure can.have a
function of making pressure applied on the thin substrate 16 gradually change.
For example, when the thin substrate 16 is chemically treated, spraying
and drying are two essential operations. During these two operations, the
pressure on the upper and lower surface of the thin substrate 16 may change at
any time, that is, the pressure applied on the lower surface of the thin substrate
16 may be greater than that applied on the upper surface thereof. In this case,
the thin substrate 16 may disengage from the lower roller 16 and then float

upwards, and thus an unstable movement or damage of the thin substrate 16 is

resulted in.



substrate 16 when the upper and |lower rollers maintain
a certain spacing therebetween is constant, the

roller group of the invention basically overcones the
drawback of the fixed rollers. That is, even if the
spaces between the upper. and lower rollers are _
di ff er edPe HOHgEr rg5pums of ghésy pnsmtiom ecanngenplesly climinate this
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essential operations. During these two operations, the

pr es@uifehe thih BebstRpe 6 aidngawe o takevedrolldiel 8, [AuB to the
substrate 16 may change at any tine, that is, the

pr esser praappt irectived ftdne tHecadsstic pirckat4 obthetuppert dollear, the thin
substrate 16 may be greater than that applied on the
uppebstraigr flacdrivérerbyothe uppethirgllarasley canhenaintaim the smooth
substrate 16 nmay di sengage fromthe |lower roller 16
an&ovpasny |Argerdingliia thgsrollan @raupuel dns invention alseosampleely
or damage of the thin substrate 16.is resulted . in. 9
Thshmmgeér%@r%awbw%t i 82l HpeRE flontingarolics s daseribed in the

[ i,m ' iLbility, b if the thick
A e e
fixed .t he, f t '
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Ot BgstrARNhe IRELTIINRE 18PNIES SV ABR! bed BRdIBRed Md elastic
substrate 16 increases as the'thin substrate 16 ri ses,

evefectd sebliRdloithe findBiolief frolfd #i sengages fromthe
| ower roller 18, due to the greater pressure received

f rom t h&igeB ash ischdpatic adevt 4howinghBatpplaralitp bf e, ugpderollers

thin substrate 16 driven by the upper roller also can

maishevan m Fiel ssrowuhted on a shaft. As shown in Fig.3, a plurality of the
upper rollers is fixed on the shaft 20 through holes at the center of the fixed
rollers 12.

Fig.4 is a schematic view showing that both ends of an elastic piece of
an upper roller in a roller group for transporting a thin substrate according to
the second embodiment of the present invention are secured on a fixed roller
having a circular section.

As shown in Fig.4, in the second embodiment, also both ends of the
elastic piece 24 of the upper roller in the roller group of the invention may be
secured on the fixed roller 22. The advantage of such a structure is that, since

both ends of the elastic piece 24 are secured on the fixed roller 22, it has a

better alignment and there is no shift of the elastic piece 24 during the rolling

10



novenent. Accordingly, the roller group of this
invention also conpletely elimnates the drawbacks of
said upper floating roller as described in the
Background of the Invention In addition, the surface
of the %omer roller nount ed mnth an_ 0-shape
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upper roller in a roller group for transporting a thin

subst r atSnactherftiedgotier 12 e 296ieeIfbraibaghereflicPin tHeeroller

present invention are secured on a fixed roller
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second enbodi nent, also both ends of the elastic

pi déetteze &f na heedufspahe figkd eollérnl2t ore2 ol becirguleun @fection.

the invention nmay be secured on the fixed roller 22.

The\csanding &y éheopPesifich applicatior ofirvaripes elaglic pigcecdd diothin
of the elastic piece 24 aBe Egﬁured on the fixed

L
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ple e 24 an not in the sane

verti caly khdigd bgmo&dsﬁlﬁyﬁfe%hﬁpé of %rélas%' Fbdey 184t tzaﬁé flot

for the case that the elastic piece 24 i's required
be Iigitad RarseoMhinf edctaxampl & shéen V\ilnthg 3.0fTht hghapt aﬁhy Cbe

piece 24 is less than 3 mm
manufactured to different shapes according to different applications.

Also, according to specific application, the width of the roller group of
the invention can randomly change. For example, in the wet-chemical
treatment to the flexible thin substrate, in order to ensure a smooth movement
of the flexible thin substrate and reduce the damage caused by the elastic
pieces, the elastic piece 14 can be designed to be relatively wide, even wider
than the thin substrate. On the other hand, in order to ensure that the surface of
the thin substrate is uniformly wet-chemically treated, the elastic piece 14 can
be designed to be very narrow.

The material for the elastic piece 14 can be selected according to
different applications. For example, for a chemical tank containing highly

- corrosive chemical solution, a corrosion resisting and fluorine-containing

polymeric material may be used; and for some electroplating chemical tanks,
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Since the fixed roller 12 or 22 itself of the upper
roller in the roller group of the invention does not
contact the lower roller 18 or the thin substrate 16,
there is no need for the fixed roller 12 or 22 to be
circular in a section.  According to the specific

apPl Prdst ORIBY el glectis spplactpbetween the elastio pigges 14 and
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ch . For anple, the fixed roller 12 in Fig.1 is
poﬁ%%%%g pFﬁCEKSection. This feature nakes the roller
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rectangular as shown in Fig.3. The shape ‘may
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different applications. so, according to specific
apphsed ami this, invéxgiont @ithowfdepireing dtdne thegspitipaef essti@ of this
i nvention can random y change. For exanple, in the
weinvehigon. dakse dlreemtone atd modifieetiddseshbtildefall biithin the protection
substrate, in order to ensure a snooth novenent of

t h&cope laimppd by Hieratioghest dlzime. and reduce t he damage
caused by the elastic pieces, the elastic piece 14

can be designed to be relatively w de, even w der

than the thin substrate. On the other hand, in order

to ensure that the surface of the thin substrate is
uniformy wet-chemcally treated, the elastic piece 14
can be designed to be very narrow. The nmaterial for
the elastic piece 14 can be selected according to
different applications. For exanple, for a chem ca

tank containing highly corrosive chem cal solution, a
corrosion resisting and fluorine-containing polyneric
material may be used; and for sone el ectroplating

chem cal tanks, 11 in order to allow a good

el ectrical contact between the elastic pieces 14 and
the thin substrate, nmetal such as stainless stee

sheets may be used to fabricate the elastic piece 14.



The above is an explanation to the preferable
enbodi nents of this invention, but the invention is
not limted to the above specific enbodi nents. The
person skilled in the art may nmake various alterations
and nodifications based on this invention w thout
departing fromthe spirit @a¥M3sence of this
tlon eHese alterations and nodifications shoul d
%ﬁ%%ﬁﬁ’ K& protection scope clainmed by the
attached claims. 12 CLAIMS What is clainmed is: 1. A
roller group for transporting a thin substrate,

¢ h‘?rﬂ%l 'g%&ﬂ% fop tréH%tortm&rheth{n itlbg{r?t? c%lzjlsaﬁ?e?{;gé Hldt?ls an
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rollers at the sane linear velocity in a clockw se

di r eahé apparuhddosetrdlRF sidfecdéives ebydihe R Gédpettive driving shafts
respectively, so as to allow the thin substrate

passtiataghd epperemdt loevetipgiets amnthel saserlineat belosityt ¢ AR kwise
towards a certain direction under the driving of the

r oHiregqtiograndpa cpuntFheloglovise dirgetnmp respentiveiyngo tas toladiom the
1, wherein the upper roller includes a fixed roller

( 180 swRptratepassiag |bs:swe@fl the wpper @ngilewersroliqn Yo seaygrtewards a
t he fIXS roller aroynd its outer circunference
sufF§tiatip directioniade FQF‘V@E@@&%@HBW@PH@ to claim 2,
wherein the fixed roller (12) is «circular or

pol ygonal in a section. 4. The roller group accordi ng

t h f the .
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3. The roller group according to claim 2, wherein the fixed roller (12) is

circular or polygonal in a section.

4. The roller group according to claim 2, wherein one end or both ends of the

elastic piece (14) are secured on the fixed roller (12).

5. The roller group according to claim 1 or 2, wherein the width of the upper

and lower rollers along their axes is different from the width of the thin

substrate.

6. The roller group according to claim 1 or 2, wherein the upper and lower
rollers are made of metal, metal oxide, metal alloy, semiconductor material or

polymer material.



6. The roller group according to claim1 or 2, wherein
the upper and lower rollers are nmade of netal, netal
oxi de, netal alloy, sem conductor material or polyner
material. 13 7. The roller group according to claiml
or 2, wherein the lower roller includes a fixed
roIIer and el astic pieces secured on the fixed roller
dits outer rence . surface |.er

o QubeobEs GOHE pesTing iy S5 ] S5 2 WherBl the fivee S dpeShes
of t I j
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or engr ave ern I NCr ease

“‘EHthﬁn%Eé@m%&QStrate 9. A nethod for performng a

chemcal treatnment by using the roller group for
transporting a thin substrate according to claim1,
characterized by conprising the follow ng steps:

usisNThOfBleP prowdraecsiaing tokclaime ¢ral, velerdh eHepsirface af theMower
the thin substrate to continuously nove towards one

di rd&triiomousted agtlt an Peshhpe nma ot engrametbwith avpetttenheninc@hse
treatment to the thin substrate using a solution. 10.
Théhenfeichionl witbdlog thimgpbiswate] ai m 9, wherei n the upper
roller includes a fixed roller (12) and a plurality
of elastic pieces (14) secured on the fixed roIIer
(12) r un? its.outer ¢ircunference surface.
£d %.n?@fovam& a5 eRl tRAIEE RY tHBE fhedo e% 540|ugrf0r

(12) is circ ction

o CRBtPoRENS img bR g to el L. SRERuedd sopisine
bo he el astic piece (14) are secured on
t ht(teh ﬁﬂg‘?fmrgoﬁt?ps (12). 13. The net hod according to

cl ai mlﬁ%l%fm% H¥om es(:{%i &E%M‘érdé#auf?i tot oW W;hlﬁ@qb%rate to

| ower rs along their axes is different fromt

W dbhyiRfoubl ?emBOé Rowhias tdRt Birectibft, 34 asTﬂBe SRIRPY continuous

according to claim9 or 10, wherein the roIIer group
andyeiRBemical treatment to the thin substrate using a solution.

10. The method according to claim 9, wherein the upper roller includes a fixed
roller (12) and a plurality of elastic pieces (14) secured on the fixed roller (12)

around its outer circumference surface.

11. The method according to claim 10, wherein the fixed roller (12) is circular

or polygonal in a section.

12. The method according to claim 10 or 11, wherein one end or both ends of

the elastic piece (14) are secured on the fixed roller (12).

13. The method according to claim 9 or 10, wherein the width of the upper and

lower rollers along their axes is different from the width of the thin substrate.
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thin substrate are nade of netal, netal oxide, neta

al l oy, sem conductor nmaterial or polyner material.

15. The method according to claim9 or 10, wherein the
| ower roller includes a fixed roller and elastic

pi eces secured on the fixed roIIer around its outer
ci réuhhemsHod 8§a9r1d§tgeto q!elm o8 @ewhe@naé@orpapmgropg and the

i.m9 or 10, wh surface, of t
; O?l-lugrsqbgtr%&ﬁet g&l fn ‘f r5)éld[f:r ﬁbﬁg liq,y rsgg]éqﬂ)nductor
w th att rn to ease the friction mnth the thin

substerl rp@¥nw%wgk [hod according to claim?9,

wherein the solution is water or a chem cal sol ution.
18. The method according to claim9, wherein the

conki PHOMStHAB e & 'gg G&klairh @ecﬁ'tllﬁeal}l?ﬂeﬂlcﬂhg qi@@ertxjaﬁelslhagées a

of perform ng surface etching, surface deposit

SUI{xa€ Goléreaitl BRisticS pidcas Sedddd B8R Nhél &ixen] I%Qer ‘ﬁﬁ)tuﬁﬂ its outer
washing or drying to the thin substrate.

circumference surface.

16. The method according to claim 9 or 10, wherein the surface of the lower
roller 1s mounted with an O-shape ring or engraved with a pattern to increase

the friction with the thin substrate.

17. The method according to claim 9, wherein the solution is water or a

chemical solution.

18. The method according to claim 9, wherein the continuous wet-chemical
treatment includes the steps of performing surface etching, surface depositing,
surface cleaning, surface pattern defining, water washing or drying to the thin

substrate.

15



