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1 Method for the selective doping of silicon and
silicon substrate treated therewwth 5 Fi el ds of
application and Prior Art The invention relates to a

nmet hod for the selective doping of silicon of a

silicon substrate in order to produce a pn junction

in the silicon. This nmethod is 10 required for exanple

i nMetthosy $@¥cthen seflegiiigte daping ofhsiddigon jand silicon
dopi ng of the eni{bstrQtestbbssaf ehetbRitAr oduction

of a pn junctionin sificon is used to 1nprove the
cont act - maki ng and conduction properties in 15 sol ar

t echnol ogy. Fhelééfofi appyioatiohaandebrsoganrite

i ncreased by neans of this process. Laser technol ogi es
wherein the doping nediumdiffuses into the silicon by
ngdres ofivanhiigh- enelrgyes aser beamthedk previ dlus| ysdlemtive

u f e pr ti f i v ' V
20%%%&% déf‘ shroductign g él‘siffc%ﬂ Euﬁgikké%ge? :hr% Efaer to

S are based on the plasma etchin _ _
dopediuceni @t @Ps. JUpet iepi dis e whitéhCPRe HiRyhs d@ﬁfﬂ%@d is
| Seduitendett &g’ ai methaner dmsketbbed or eband. c&nes.
exanpl e of further nmethods is US 5,871,591, wherein
25 in principle the regions in which the initially
higle Hoppdgives dopendedft ahee aeitaiaredo fif bel iebahifieg the

alSo uscl{allolny g%skgd lelt hotg{carpihoirgalil 'SI?G%% meﬁgodgsed to
t her’étore Yendve a thin qayer, usual | y 00-200™ im

t himgkroveavihey ot @bt dopkhgg nead thadsgkfiave prapesrtders in
3%&1%@@@&%@&?%?0%86e%'f‘i"cti%hc%' %ﬂ'@cﬂé?nceﬁg can be
di sadvant age o ese net hods, however, iIs that the .
etickingpsed the BarPacOthdd 4o PeCePsect £dSe&r yrechnologies

PreEr&aly i 0RE8ingotnelia Ul Idigr Ak Bnsd gBhki GaNticon by
| oss |né§2e efficiency of the salar cglls. In Lhesﬁggﬁj
3551 r2 ald88 " CERAY JFEE RET P YC| PRENGISS Sfe LoD
rivgded ofosevgree gapdgettiont hef sekdectele semiaters. Other
\Mﬁégﬁd&% are based on the plasma etching of highly doped
emitters. The regions in which the high doping 1is

intended to be retained are masked beforehand.

One example of further methods is US 5,871,591, wherein
in principle the regions in which fhe initially high
doping 1is intended to be retained after etching are
usually masked lithographically. These methods
therefore remove a thin layer, wusually 100-200 nm
thick, having a high doping near the surface, in order
to obtain a selective emitter distribution. One
disadvantage of these methods, however, 1is that the
etching of the surface has to be effected very
precisely in order not to bring about a significant
loss in the efficiency of the solar cells. In the case
of laser—aided technologies, there is likewise the risk
of severe damage to the solar cell surface, which is
why this technology is also used only very occasionally

in solar technology.
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why this technology is also used only very
occasionally in solar technology. 2 bject and way
of achieving it The invention is based on the object
of providing an 5 initially 2Zrenti oned nethod as well
as a silicon substrate treated therew th whereby
problens in the prior art can be elimnated and, in
particul ar, anObéPPtcP@#tW&Nd°ﬁeé@ﬁﬂ$vﬂmabﬂﬁcable
method for the selective doping of a silicon

substrate can be 10 achieved. This object is achjeved
by e ahV R C et RoPaifbr PRI rigie t Hel Peht GfesP TPV Ef it an

1 ias twellll yas neersdddree subshoat € asCoORAISI r@st he silicon
res . of

u vant ageou rred .

SR EREE ohEoBrerhe R FeRI B B e pboi T BT e the
leJrItth&T ekt neamndar elexphaiteed andnorendeiaaqtllcular, an
be| th| as thur e
T SACE™ o of “PRb Vet ROA o ThA i Magrd  for  the
sgiedecatiae buﬂomrég i pfended sblbechpplsubaiiate can  be
I ndeperdently thereof to all 20 aspects of the
i nvention. The wording of the clainms is incorporated
by express reference in the content of the
desds phijent Ay theiimred phemeondi g af mehaopr icomptt sing

appl i t|on DE 1 8019402 6 _of .14 April. 008 in
n%ﬁe SEAHE preseH?Pappllcgntlgg% ﬁ%%r%o?é 808y E%S%rate

expﬂ\@sssaa@er@mee fierttireconterilam t fle phkadssamtageous and
?%%% QE%@”C&H?&dH?J%%BJE‘ fh@héoiﬁgghg?oﬁthé speleled

cor I ng t I nvent 1 on. tep a he surface
ofint Hdresifuridieor cladmaf ande adiq jounl aid r it empse detail

C%tl%d; WIIhE t@u%op?age Whi Ghe | 8¢ b@ﬁgdf@ﬁtﬁb@%paQéU&e%rtloned
COnLal e, PhosEnorus, By v 0L A St LS Boue axe
aﬁhebwabdstdrmesabpmmﬁabmbshmmspenﬁently thereof to all
aspects of the invention. The wording of the claims is
incorporated by express reference in the content of the
description. Furthermore, the wording of the priority
application DE 102008019402.6 of 14 April 2008 in the
name of the present applicant 1is incorporated by
express reference in the content of the present

description.

The method has the following steps according to the
invention. In a step a), the surface of the silicon or
of the silicon substrate is coated with a dopant which
is based on phosphorus or contains phosphorus. By way
of example, this is a solution composed of phosphoric
acid. In a step b) afterwards, the silicon substrate is
heated, as 1s the dopant, in order to produce
phosphosilicate glass from the dopant on the surface.
In this case, phosphorus is simultaneously diffused

into the silicon as first doping of the silicon
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heated, as is the dopant, in order to produce 35
phosphosilicate glass fromthe dopant on the surface.
In this case, phosphorus is sinultaneously diffused
into the silicon as first dopBng of the silicon 3

the éiré%e-H¥%érqﬁ¥5%s§§zfo%h¥ﬁlg Qﬁgﬂ;ﬁ?”c9$n§%§ Q¥t by

ation and fenperature o
s (fise it istre @) | tenraski tiee | of appd |tétﬁttﬂdlqhe 5
phosphosilicate glass on the surface of the silicon

substrate In this case, the masking is applied in
such @ \}&Weﬁl"f&tl i 1St efs  t e BYPELYU At )ﬁﬂﬁ]g]tﬁ@/ Lo the
d@mmﬁphugyIM&amﬁ bmessllbﬁonj&ubsm&&bee |6fa the silicon

sub equent st t he ph hosi | icate glas
St e T 10 R kot FobrORe AP ar RS T such
t@rnwawn Ahatepite) covichres mabki ngubsegeanveyd flriophlhe doped

ztigefg'%? sor fhﬁhepgﬁ’&%%' 'étﬁaaét%:agﬂeasstteg 2, BUBSLAURN s tep

I con substrate Is hea anew in
order ttohebruﬁgosabeatlacw?th&la%. f¥ysi ppmeyed in  the

pmmﬁtyét@ecf r o8y 1 bes 15 aresirdiadlasphosphashl i gat & gkasy e),
Hﬁhthe siJicon, This is the secon dopln of t he

orMEHHERT at £5i nT6FGEFS t F 4 bdu th%u fyhey or the
d@mmutphuyumrtaﬂaw gmesseglbﬂs atlymbsmqaehmeesoép f), the

nosphos! |1 SB%%%r%' Lass; sonly. {he gonparatively low, .5
phosp or us “dopi ng near "t he AT facd serves”a§ a

sebovdar ¢ dépirhesouigeifénsihe deéperhogtidmss onfrfm the
pQQ§ﬁQRﬁM§ %HéngQ§19§§§tgakﬁfhﬂé 1£antjﬁyrébf£c§5ep‘Thls

I Nl Ng OSp oSl cate | ass
odeetttfh t%@owzaﬁpplaap@é rteif o?tlslja?‘én aﬁssstéaﬁﬂ éfe|grder

rerpvgdofined tdee shkighoR subgtaateqgildis. 25npr’@l§3@dtﬂeﬁglons
gy general Ly povides poseloctive 900G oL 8" e
f@rompeamatttne;reslpf lawsgplasssiebtus | tddsirgy | nmeaicl ythal sm,u:face
| @ & g% PLO sé%%fha §tug%ﬁﬁgéﬂﬁs%r% de%or the deeper
diffusion of phosphorus into the base material. In a
further step g), the remaining phosphosilicate glass
and the oxide on the weakly doped regions are also
completely removed from the silicon substrate. This
procedure not only generally provides a selective
doping of a silicon substrate with highly doped regions
that can form emitters of a solar cell. It is primarily
also possible to provide a method which provides
suitable production or processing of silicon substrates
on a large scale. The method can primarily be carried
out in a continuous-throughput apparatus. Complicated
technology such as lasers or plasma etching sources can

be obviated.

In a further configuration of the method according to
the invention, the phosphorus-based dopant can be a

solution containing phosphoric acid.
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sui tabl e production or processing of silicon
substrates 30 on a large scale. The nethod can
primarily be carried out in a continuous-throughput
apparatus. Conplicated technology such as |asers or

plas 1%&%%@ngt§8 ngggga?ﬁgge ?bVI@égg %Qalr'%Fp%¥Ka the

furt con gura I on he hod according t
i rli\ﬁ@dﬂrtm t ke phosiphor us-iddseh dopanbstanatbe a and the

S@Hgégﬁ{bsﬁqrht@dﬂ@ ngy PhOSPhes teACH Bhefleo, PritAEENd can  be
technol ogy can be used to apply the masking to, the

siahicsit Slibset &R et andYt here phdspREsi [T gl RESNEINg  or

fmrwkdahﬁrmry T smeafsbeoreffectenl &t merkjcryt rrrg:a:rmting
of_s or 5 alter atlvel n

So e Rn Bt BPF Rt FAG ot dofhol By~ n FAR ChogeBpTises
t ke Wmskong rashisth c&mpresampla was arprleisidt inf diquid or

e?)%’gﬂn\&ﬁ %n?%?' hed Jn L Eayl gy %rhoaoaécﬁ dré%&&%@i/m?e%gs that

respondi ng to th use SO-ca
i Mgest phi m@@ll,@cbesnkéétmmrm@eq@ cén daeiepy B@sking

pregucech U, vesy asesiately 8Beén rapidl ya@&@r%\t%fl and
| arge area. By nmeans of this nethod, a contac ri

c AR IoF Gt & §0r2 ex@RPT e2882a R gRFGSdEped g method,

g@ndimttia/?t et 1d ecanwber @rra;ddt%dsofcaxr eehhpis akommedghly
silicon,supstrate,. |y .dop d 15 reqi on .

a?r(/ilo edasora ?%sﬁ‘f?‘po}’etﬁgl&gﬁbl’ oprlyeng otf ?hsoaag 11 s

sﬁlqmmi The ddysi ngldam:dye efftedtred eeveTheor dnighly doped

%g%%lsy ?P{éémék' SieP £F ehdd *b%tﬁﬁceon? ;ﬁ?ﬂégn%f the

ans onger uration of action or
héa{hwn Gt edieitd yGar hee depit Rgtedn SHEPNERY & {imgensely

hkﬁﬁﬁbﬁﬂljulﬂrﬁ%ébgf ) Yofloped Eegban HBBRAngNkhéeans of a
other, nore lightly Oddged regions. In order to renove
tljrgnﬁ%ph(%’mai%ﬂ)e s idFY n&H- madidP Segi ting.

i Ecﬂﬁﬁﬁﬁﬁ&ﬂﬂmy\M'theskﬁmpiﬁg 8an be many times higher in
the highly doped region than in the other, more lightly

doped regions.

In order to remove the phosphosilicate glass in the
non-masked regions 1in accordance with step <¢), an
etching process can be used. By way of example,
‘HF-based etching solutions are appropriate here, but
other etching media are also possible. This can be
effected either in one process step or in a plurality

of steps with different chemicals.

A continuous-throughput apparatus for carrying out the
method can comprise a plurality of modules. In this
case, a plurality of the steps can possibly also be
carried out in one module. A horizontal
continuous-throughput apparatus on which the silicon
substrates are conveyed and treated in a horizontal

position is particularly preferred.
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25 etching process can be used. By way of exanple,

HF- based etching solutions are appropriate here, but
ot her etching nedia are al so possible. This can be
effected either in one process step or in a plurality

Co%}sﬁpsand Qu%%&;?!ePéaEQ g1cgm§oggo ﬁbt %Xn %ﬁ$m the

i'nuous-t hroug put appar at us carrylng
metlieadusc avu it oaps © s & rampltlreal descofptrodul @sd Ehet Wirawings,

CWﬁ%réﬁﬁ”ﬂHé“iﬁ&&&%dﬁ@f §é§@§r&§ncgﬁs%bg%¥a§E§@db§n each

carried out 1 n one nodule. A horizontal

CSRThuBYs HFHEIHRR  apparcat &s FIMEAIIdY t ke dihs charm of

Slﬁ@ﬁ{dc&lkﬁ&taﬁii%r@ni!?y%% aét@b%dﬁaéze@ Erf $hﬂwr tmghaton and

pasiti icularly preferre ese an

R ML ML B EPhSE bR e i ey and

MxnhéﬂannHﬁmpxhﬁ&ntqbl@nemhddimendsaﬁbmgwhichhgmﬁﬂection

”les ' E%Y_Im%a' nd £at “rﬁ? C%ﬂﬁo%‘ivfl%%' 'nﬁeg;rfl ”u?@‘?*él?pcﬂsc%tion
théensel ves or as a ura t he

summsmﬁtm@umﬁan aéwoomrtﬁemwaalt hesgahieaitd oflamsd not

I nethared | el s a?eneealcon;%tﬂltdttt%/ adyant ege@eﬁeaﬂg made

|nherently protectabl e enbodi nents for which

IEHASF - is clai ned here. The subdivision of the
application i nt o sub- headi ngs and individual sections
does not 10 r str% é the neral gkldlt
statenments ma %ﬁﬁd l@?l%? escrlp ﬁsof t he
dramﬁngs 15 An exenpl ary enbodlnent of the i nvention

he Wi n .
exp aln§§9$ nﬁ*e §£ta|${ﬁ%$OM/ ?% thqggrav\?%y%%q*ld§l +S
f isgplean ti qed 17 shbll vt hotedt eps a)the gglr@,\ﬁl@gg, | Bggn is

S%@%ﬁk@ﬁﬁxfonu{h%mﬁ%QdugétQDlOfb@légLar 16€l lthe20 drawings,
figures 1 to 6 show method steps a) to g) on a silicon

substrate for the production of a solar cell.
Detailed description of the exemplary embodiment

Figure 1 illustrates a silicon substrate 1, to which a
dopant has been applied over a large area in accordance
with step a) and step b). This dopant 2 contains
phosphorus or is based on phosphorus and is for example
a solution composed of phosphoric acid. Furthermore,
phosphorus is indiffused from the dopant 2 into the
silicon substrate 1 or the top side thereof by heating
in a manner not illustrated in greater detail, for
example by radiant heaters or the like. A lightly doped
region 3 has arisen as a result, which is illustrated

by the cross hatching.

Figure 2 illustrates how a masking 4 is applied to the
top side of the dopant 2 in accordance with step c<¢).
This masking 4 is applied Dby means of an inkjet

printing technology in the manner described above and
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Det ai | ed description of the exenplary enbodi nent
Figure 1 illustrates a silicon substrate 1, to which a
dopant has been applied over a large area in
accordance 25 with step a) and step b). This dopant 2

0 sph nd
for examﬁ USRI Of s Clakse P‘\Z t@{;éos HEoRN leFacks
Fu’fhlh@ftrﬁ?’f@dr pH&SpiIssr ustheri n@aﬁky@,@d LA dopanta 1so

Zﬁdgélﬂﬂgf @héééoﬂrﬁ%k§tQﬁietﬁeoha%WEDBOQQSbgﬁrespond to
in a mnner not illustrated In

thereof eating
%%Jt%ﬁqi haahlxxaﬁlﬁpgdby LoHi UMt he®ber] oFithe Pe

Idi%cu%siéo@ﬁtﬂ }éxﬂeﬁpe@brd et 13 Yelsows i sen as a
result, which is illustrated by the cross hatching.
35 Figure 2 illustrates how a masking 4 is applied to

t e gumep 3i dé loktirhéedofeant, 2innagcoacdacee wiitth step d),
Chhe King 4 i li y ofcan d ket int

p%ﬁntlng Pg%%nolggy |ﬁh?gg ngﬁﬁgr g%%%?lbe above and:Ln °
6 PhadPhmsddesiadly glass| afgay thet eatdmowipr ageprdance

| llidgt reatRthe thoedh @E@@fbﬂaskhﬁgbééht%%&%v@ﬁewﬁb&@ver it
passi bl e.” These trac Eae maski n o &frrespond to
h

t He des?t ed CRVGRISY d i oS || Gppsgauently,
diescusisdad iy eviea mllréadet afd bekowidhtgyr ed@ed region 3
illustr gs how, . i n_accordance Mﬁth step d)

do&gnt g% mhlc%i%lco%een con%éf%ed |n? 2s
plogplesgidndiate ! desmaflt eregimnheatfi nghe n phosehdaidd cate

vM%1‘%('5%'" Al 'a% & i NG, L D)pe s b envgxgirrﬁ‘é@k’ﬁ?g 4.

erever is not covered by the ing 4
Cbnsequently, essentially the surface of the lightly

doped l@egllqucl%tx@‘tetdﬂe 19 : |Eq]91ur%1354 J attghel |nﬁask1ng 4 is
UnC vere rres orne re S
it - enevat L a8 S O PR Sfehogaa finile

th&qnpﬂ@sghdblfﬁcaSelblashrahadbd1fé@mwed4bytH@ etching

n@?ﬁ'@@eé kﬁ in accordance with figure 3, a much less
aggressive solution suffices for removing the masking
4.

t%%covered.

Figure 5 illustrates how, 1in accordance with step f£f),
phosphorus indiffuses anew into the silicon substrate 1
by renewed heating from the now uncovered
phosphosilicate glass 2 with a form corresponding to
the masking 4 that was applied and removed again. The
phosphorus from the phosphosilicate glass 2 forms a
narrow region with a form corresponding to the
phosphosilicate glass 2 in accordance with figure 4 or
the masking 4 in accordance with figure 2. It is also
the case moreover that in the lightly doped region 3 of
the silicon substrate 1, that 1is to say essentially
over the whole area, phosphorus is diffused from the
region near the surface into the silicon substrate 1
somewhat more deeply than is the case after the first

diffusion step. In the lightly doped region 3 and in
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subsequently renoved in accordance with step e)
Wil e the phosphosilicate glass can be renoved by HF
etching 20 in step d) in accordance with figure 3, a
much | ess aggressive solution suffices for renoving

Fig 5 jlkus tes how, in
accordan@%\\f\ﬂtOpedl&'I lané %égphorus |nd|ffu§hOSphoruS
arroRdartte athieors <Ii¢@b¢|a%®$)slf Fame the urfaesednheatnsg base
f rpadhe nownicoverad Rhosphaosdddical s HRasSe? MEfe A,
forn1correspond|ng to the masking 4 that was applied
and renoved again. The phosphorus fromthe

phos phasdtdaade @ @sSs2ep o p as3@snanrmwm»@gie@n i\ tﬂigure

a orm.correspondi ng to the hos SI|I ate glass
f oo I RS T o eoane P PR chias S, T 1 also
aa&mwﬂambe widtvanftiageres2y | tgasnallsp Hﬁheetaheng A thin
g, r t t ghtly e on -
R R ol QRugn 2] L PP CReRR Cladelh fifion 1o
odé{kqvﬁee%opfémszwégl phes RS usthlss di £te®ed f?}éﬁmtrﬁelllcon

I egigt meal ifEhS&%é@@§ah8é0wlB§ %hbh%@n6SQ@S&m@hﬁpkesent
somewhat nore deeply than is the casSe after the fir

di"fif s i T ¢ D ?nlﬂﬁgtllﬁ’gm%?dddb‘é%rrE@?oH 91&naren 7 The
t et ghilghlgostapese ¢ egions Sruthénphasphoigstly doped region
concentragion deerepses, fromsbhe syrface inio the bass
mat eri al , erein the"do H%%th tan $'nd&éd i fier:
qumummbmﬁantanmatsqman)qﬁllas is illustrated in

figure 6, the renaining phosphosilicate glass 2 is

al so renoved, advantageously again by HF etching. A

t fibe  IaNRRt PR hearbdgsde | AelpEt Weak dpRidsedF egi grilicon
I %gb{s‘t&%‘@esa:d eﬂ@veﬂfdutéag btyh|n$ea%{§p®f Tﬁ@tﬁbabcmllj@l are
subst r i n accordance

prESEHY VFRCEC+ B b *3'6?%&1991%8&3@( Gt W%O%&P@ all
abea. chhieidid gldut ddped deegiignsus r Wadhidrhi s 14 ghitd y thus
dO%%%fE¥¥ r& way of example, as described, to produce a

contact grid for a solar cell.
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3 and formthe | owinpedance emtter or a so-called
contact grid in a solar cell. 15 The invention enabl es
a selective doping of a silicon substrate to be
effected by nmeans of nethods ®hich are readily
control | abl e technol ogically and which can all be
carried out in continuous fashion. It is thus 20
possi bl e by way of exanpl e Clasi®escribed, to produce a
contact grid for a solar cell. s Clalns 1. Method for

the sel ectiv ing of silicon of 5 silico
subst r AR ? tﬂ?pPS&GEFFBﬁ &}OP&% of uritt P not a
HﬁnﬁuwmomumﬁmwﬂélMﬁﬁh&dmlHmMHdemﬁmiom)of a pn

Coat i ng. the s rface f the silicon_substrate
Wi n%@% osph rug %aseagagﬁght ff?%riﬁlﬁ su%%qu%)lOWlng
hesttéem: of the silicon substrate (1) in order to

pfébducec@atpﬂpgspa@wéﬂecats%r@aé%s §2) tm gbfléaﬁf G Qfrate

the silicon, Wwherein phosphorus sinultaneously

di f f use6lli ittt e RIPTRRI BRS¢ rdpahi hg) (3), 15
C)oyappldgsdd et weslsky ngr (dhet @ithon substrate (1) in

onOsPoSilg ool Ao LRSI e ) on

regi onsti{ed) ,sud)f arcenowdl 0ﬁeth@1bh©smhosﬁhéxgumegﬁhﬁﬁphorus

raki ng L PSS phasinaet | iRl gites (atog)® as

r enewed et idapifrgy (e further |nd|ffu5|on of

phospherds faamdhe phesphogilicalgiglpss (@) 1ntes  the
phosphosilicate glass (2) in such a way that the
masking (4) covers the subsequently highly doped
regions (5),

d) removal of the phosphosilicate glass (2) in the
non-masked regions,

e) removal of the masking (4) from the
phosphosilicate glass (2),

f) renewed heating for the further indiffusion of
phosphorus from the phosphosilicate glass (2) into
the silicon as second doping for the production of
the highly doped regions (5), '

g) complete removal of the phosphosilicate glass (2)

and the oxide from the silicon substrate (1).

2. Method according to Claim 1, characterized in that
the phosphorus-based dopant (2) is a solution

comprising phosphoric acid.

3. Method according to Claim 1 or 2, characterized in
that the masking (4) is applied by means of a printing
technology, preferably by means of a so-called inkjet
printing technology.
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25 the silicon as second doping for the production of

the highly doped regions (5), g) conplete renoval of

t he phosphosilicate glass (2) and the oxide fromthe
silicon substrate (1). 30 2. Bethod according to Cl aim

1, ,char jzed | t ot sph s-b d d%gﬁﬂ; :
(2§'is %?%ﬁ%%tigﬁkgg%ﬂ%¥%sigg gﬁgsphg%?c agﬁg. 3. eding
Met hodnac cdraliagt e ol TpAi Fn 1tbat 22 eharaectepiriédcfna 3plar
thad11 hes nBskinged 4L nbseBpp! 18 rBYnMRAaRS safi iz Rf igiddtFrate
technol ogy, preferably by neans of a so-called inkjet
prf%%iﬁﬁ”%ﬁhhﬁ@@og??lér 4?ek%thoﬂh%£%b?di?ﬁftcF%ﬂﬁA(ﬂdOped
t heegr@eedi () cbai mBhechatacteni zedei nhtlgatl ya copieact and

gri,d of _a solar ell is produced thereby,. wherein th
Gt it obiie 15 LiaRRS Ao Sl R YOG Sty et

t heedwrceodopesl okagionkl (5) of the silicon are

hi ghly doped and therefore have | ow i npedance and
constitute a contact region of the solar cell. 5. .
MeY hod Metdsdli agcesdang ofo t#RY pPécddithgPEPGPAENY Folains,
Cﬁ%éﬁgéﬂ%ﬂﬁﬁédn }H@I tgfhéﬁnnxaﬂmpf tB%?ogal ~of  the
phas silicate glass in .the non-nmasked regions in
P oy it €t 8h8a5 k) erfocti By shenkng. rebond in
preeferaddncdHF eichi ngtedp5 Gl) Meidhodefifeotddngblyo atyehing,
of t recedi cl.ai ms, characterized in that it is
(:r%?éﬂggﬁﬁlﬂﬁp%m?ﬁﬁR?huous-throughput appar at us
preferably in a horizontal continuous-throughput

aQﬁara%ﬂﬁﬂu%p gccé&ﬁ&ﬁent§yb§$%ab% Qﬁﬂafﬁkeéeaghér;:laims,
cell, ha

characterized in that 11 has been treated with
a Fttvede st di v t Fhafy of tt helSr e€B8FA§Icl fHs. 11 @

continuous-throughput apparatus, preferably in a

horizontal continuous-throughput apparatus.

7. Silicon substrate (1) for a solar cell,
characterized in that it has been treated with a method

according to any of the preceding claims.



