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WD 2004/ 032218 PCT/ EP2003/ 008805 Et chi ng pastes for
silicon surfaces and layers 5 10 15 20 25 30

Hﬂb@@ﬂ? ZBvention relates to novel et chi ng negégiﬁﬁm?ﬂgmos
formof etching pastes for full-area and sel ective
etching of silicon surfaces and |ayers, and to the use

thereof. Prior art In the photovoltaics, electronics
and sem conductor industry, silicon surfaces and

| ayers are GMngtpéaésbbomnc@lmmbe@aMdaYérs di p
baths. This full-area etching can be carried out either

in an acidic nedium (isotropic etching) or in an
al R presedl iNdrtivre otlates ctoohobel igidhing! mediadire the form of

et chin tures aci.d and C ac

o Stk %sc;a%ﬁﬁﬁﬁou@[raf% 3 Seletive iy ol siign slitdees and
bas}gyerssmu tastheagBeitherbpflr oxi de sol uti on pot assi um
hydroxi de sol ution, tetranethylamoni um hydroxide
(TMAH), etc., are frequently used. In order to produce
defPnierarf i ne etching patterns/structures (for exanple
for buried structures) in addition to full-area etching

(for exanple polish etches, texture etches),
matlartha& -photeveitaics, teleetronmranm sanmcemﬂarrtorsmcmstry, silicon

AL 50, S6088 b vk et n
sk|batha |'Fh|sh lbarga wtehingc eatabe icaried out eltharum an acidic
o gﬁpﬁﬂuﬁfq@%etrré@f:ae@g@”?l 7 4P ﬁ(é?lnet ﬁig}jlhﬁP?ambgFroplc etch-
| ayiBg).i 81 pclﬂlqécﬁilahﬂ’ﬂerfﬁb:;@s 9ﬁé1yﬁ|ﬁn>ﬂtmtaaqsgramh5$rlc acid are
str afs il '%tﬂéh@ob%" adudH'@s sodium
o ﬁ%géﬁnﬁng L tass iy Bysridagolition jetamaihyldmionium

qydmxw ETMIAHID etendré remuermyMesedisi ng hydr of | uor i ¢
Cl d.

The ~ phot orési st which still remains is
subsequently renmoved ("stripped"), for exanple using a

solmeuMerTb roduvefdefired, finer eichitey pattemsistrastutes (forkexample
e S LT Sl o L 61 ool ol
exaetu:hes tetureretchies), omateriakintensive\tid@eeonsanig and expen-
PCTéiEBZ&%%QQBSQQBs, such as, for example, the photolithographic masking
process known to the person skilled in the art, are necessary before the
actual etching step.

In a masking process of this type, the starting material is a silicon wafer.

A dense oxide layer is produced thereon by thermal oxidation and
structured as follows.

The oxide is uncovered at the desired points by coating with a photo-
resist, drying, exposing to UV light using a photomask, and subse-
quently developing, and then removed using hydrofiuoric acid. The
photoresist which still remains is subsequently removed (“stripped”), for
example using a solvent. The Si wafer thus provided with an oxide mask
can then be etched selectively at the points not covered by the oxide in
a strong base, such as, for example, 30% KOH. The oxide mask is
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-2 510 15 20 1 25 30 35 resistant to the base. After
sel ective etching of the silicon, the oxide mask is
WORN322Boved agai n usi ng hydrofl uoric aci dPCT/EP2003/008805

Li t hogr aphi ¢ processes of thisgtype are not used in the
industrial pro- duction of solar cells for cost reasons
[1] . However, selective structur- ing/opening of the
silicon surface or |layer is necessary by the follow ng

ProeSR: 1d Thé add CAHEE | RleBINE Eehing of thE0HESA, the oxide
siITcon solar Cell, ‘the p-n transi- tlon necessary for

t hanasloisousually remeved agais usingrbydesfluoric asisled waf er

by, for exanple, gas diffusion in a POC13 oven. In the
process, an n-doped silicon layer with a thickness of

abdithogoaphie: peocessesdohithisrtype: aee aetiused.in dhe dndusiial pro-
! O JORAIBA! &f Bblat QARNFGH ot Feisdrie® 112 HRiweVeY, Seldelivestructur-
applrcation. i S Qpeni ng can be carried out .
e dngiepening of dhe siieon surfacepiolayers nacessagy by thedfollowing
sugﬂoeédghgsna etchi ng. The di sadvant ages of nechani ca
cutting, for exanple grinding of the cell edges in the
final step of the production process ‘(after netallisa-

Ui 9fdthe prpduttionproeass 46 akdtandass siicoh solhr eefl, the p-n transi-
material (and tgb aste), theﬂﬁﬁgha i cal ,stress ,and

t hdINLPREESSAYoOr ?sFﬁEinG ¢ effect ip dormaed on af-doped wafer
EI daWTH, fort ehamele,sga%r uifflfhiontitnrqhtcgocwowent dd the process, an
ydrgcar Qon r "exanpl e, . r as, (.n

oxSuoPed iicon fAxsr Wiheh hitkness, ot afpyt 30D s fofipep around
ar dhet entiredwafer dndnicas 40 hee partialiyopenediat fordbeslater photo-

th '@ﬁ@gﬁ%ﬂﬁ% ang uni t. Considerabl e handli ng

pr ' B tacking and high wafer breakage rates
occur in the process. These technol ogi - cal problens

Wi i  f further | ' t Al

s, This, DREINg’ il e el odtdechapiCafly. |, st ARt "r ary
polstehing meathadsssuich a8 plasma etehin@ibst rates (< 200 pm)

conpared with the substrate thicknesses of 250-330 pm

whi ch are usual toda ing to the requisite |linear

e
(XYE h&;disaﬁwwtaaam& poechamisalcutting, foroexayaple igrinding of the
| sade| 'e‘?lgéif irl '¥5e Hirfal Létapsof U prodLésen procass (after metallisa-
t1 ng-consum ng,. . - .
tion), consm? in considerable losses of silicon material (and metal

paste), the mechanical stress and the formation of crystal defects in the
solar cell.

Plasma etching is carried out with fluorinated hydrocarbons, for example
with CF, or C.Fg gas, in expensive vacuum equipment. In this process,
the celis are stacked in advance and etched at the cell edges in the
plasma-etching unit. Considerable handling problems during stacking
and high wafer breakage rates occur in the process. These technologi-
cal problems will intensify even further in the future since the aim is,
owing to high material costs, to use ever thinner polycrystalline silicon
starting substrates (< 200 um) compared with the substrate thicknesses
of 250-330 pm which are usual today.

Owing to the requisite linear (XY) movement of the punctiform laser
source, the isolation of the p-n transition by laser is a time-consuming,
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t hroughput-limting process. The investnent costs
WENWD4eR228 e. In  addition, local crystal defBET/EP03/008805
generated. |In expensive procesges for the production of

a selective emtter, which have currently only been

devel oped and used on a |l aboratory scale, the

it hographi c oxi de maski ng al ready descri bed above is

g RS T PR, oot st i
f r @ddition, losakerystalideferts awmgenegatedo phosphorus di f -

fusion and n++-doped in the non-masked areas. After
renmoval of the oxide nask, the entire wafer |

n+Jﬂ@@ETISB]9 processes, for thespreductian ofiat $B|§C'|§‘2¢ &ittar, which
r@\@’ %gg%ygﬁﬁbﬁﬁgu*ﬂévoﬂla g& rﬁ(ahs us ta\eflgbbré’lo?eabale the
und@mogmm@mxm gyasking alreagy gssﬂ ed,ahoue is.Used. The oxide

AskS 1 WatBr #h saeH é‘ﬁdy%a& %éalfeﬁmomwm’érpmé contacts will

emtter over ﬁ}' ent re sol’ar cell wt

cogtar i emain framlhe Maskes! Water S-subicted fahrsangrus dif-
i e‘*s‘“ D P e romogal of the
et &ﬁ'a 8S|Er3§§c¢n H@d”gf?rt'ﬁé‘ Fa %ré} P Di sadvant ages
of dipping the screen-pri St edt hZol ar cell into a f
e [ Y ++
o 1T raies a et el B4 S8acte' SR el SN Blorily goped n
SI lareas witheadepthof 2-8nimclareas asithout exide maskoand dater Iymg
 airfer e coBRRUSF Wit & BppH EBpKEfisations or°@B55F 1+10™ om

PI Ma:ﬂam(0£-1qjmmumngpetia@nMenwereﬂmenyre Boigr cell with a

Car gl eindSiAliorlBf Shou Yofy/agmeor example, | SF6 or

in expensive vacuum equi prent and with
conS| derabl e technol ogi cal optimisation effort for the

pr O?ﬁésaliéihah{ré]to Iﬁtﬁbgré‘ﬂ\f?ss 'lﬁ@%s‘ehéf E ﬁﬁtéﬂ cohfact lines

sel ect Ive emt con surface

st ragtelebing ma%eﬁsm wetchemical) apd plas q?@émcgl gdching is

in éé%@ed‘@bl théeﬂterétt}ﬁe GIDIde"dfdn‘PQQGQQJfQﬁbQ e Qérééiﬁpnnted

sol ar_ cel n‘gr oves, Eﬁ\: &,@ cﬁ e, nvent| | of

to $0I38 qﬂ 1y %mmﬁv@f 4l 3wbﬁ$l e Intended reémoval o
silicon between the contact lines - are attack of the silicon beneath the
contact lines and etching damage in the metal contact lines themselves.
This causes rapid impairment of the fill factor [3].

Plasma-chemical etching (reactive ion etching, RIE) is carried out using
gases, such as, for example, SFs or SFg/O2, In expensive vacuum
equipment and with considerable technological optimisation effort for
the process [4], [5], [6]-

Besides the formation of the selective emitter, the silicon surface here is
structured (roughened, “textured”) on the emitter side in such a way that
the antireflection behaviour of the solar cell improves.

The object of the invention is to find a less expensive process with lower
material losses for opening the p-n transition in solar cells.
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material | osses for opening the p-n transition in solar
cell's. WD 2004/ 032218 PCT/ EP2003/008805 4 5 10 15 20 25
WO 84/0332180bj ect of the present invention i s PREEBINYH/R08805
also to provide a sinple, ineygpensive process which

can be carried out in the solar-cell industry and by
means of which silicon surfaces can be etched

sel ectively for the production of emtters and for

| ”ﬁ*h‘é"b?j%d B¢ tﬁé‘tﬂré@%h@@bﬁﬂoﬁ% Wertbre élso WB{&EHS a simple,

sent 1 nventlon
pr v@xpensive |M@Q§S&§Vm§he¢afh&¢t camied: out yn tge snlak-pell industry

t
o, Sy %ﬁgéaf Blicefy shitadeioan B elcheRPééleetivey for the
supreductiom @ mmegsland fr inpreving ke @ntikelieetion behaviour. At

g'u{ﬂ%{; nééine' ti éloilt Agﬁm Q:rtg}éét %‘fothb”grﬁé?ﬂei?ﬁehﬁoﬁafd Bﬁéhlde an

pr @Q@Fﬁeﬂﬁw%&tclajﬂt ﬁélcéﬂafﬁiggt 9&?&8@%&}3&5@%?% si on

of an i nexpen- sive etching paste mhlch can be applled

dly . an Sele t1 ver for | e u5|n .a scre
o [Vt DLRCt i ahuseA. T Saricti o igfpy for the
t h l&cﬁhgrtbff sun@@ﬁ |s)ar!'§c@lsrar$d?$a arsdh |tl9ietfbnn0<§fl‘§ thiinkened oélkaline

iUl WhEE 18 Bcfiid, PRIEESR b Pl Bt 168 aikaffie. Solvent-

p- containing I|qu|dgf a solar cell, selective etching of
silicon using an etching paste enabl es the produc- tion

of a selective (also two-stage) emtter in nmass

pr okhe presentrobject is therefenecachiened by the pravision: ofoan inexpen-

o i, RIS WAl . oL 2ol R3S anib P Bigcien. for
vi exanpleausingoa screen ipsind@por adjispenser; dethe areas to be etched
corH R, el ok st o0 Sy tching
el ghesnical® oxeqondlytlne lpss ot materabanitbe solagcell.

prlntable and di spensabl e etching nediumin the form

n etchlng ast ¢ ich conprjses a. st o
so|§ sidespthe (esahad epenipg gt,t thenitn 3!‘%&1? ionveba solar cell

Sucébléétlﬁétetéﬁm@of ilicort LUSgE apustehing paste enables the produc-
tion of a selective (also two-stage) emitter in mass production and an
improvement in the antireflection behaviour of the solar cell.

The present invention is thus distinguished from processes in which an
alkaline viscous sait solution is applied, for example, to ceramic parts
and dried (solvent evaporates), and the actual etching process is carried
out in the alkaline melt at 300-400°C [7].

The present invention is a printable and dispensable etching
medium in the form of an etching paste which comprises

a. at least one solvent

b. thickeners and

c. optionally additives, such as antifoams, thixotropic agents, flow-
control agents, deaerators and adhesion promoters,

and is effective at temperatures of from 70 to 150°C and/or can, if
desired, be activated by the input of energy.
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control agents, deaerators and adhesion pronoters, and

is effective at tenperatures of from 70 to 150C and/ or
Wh004/D322thesi red, be activated by the input oPCEFP2YNI00880S5
WO 20041032218 PCT/ EP2003/0088Cp_-5 5 10 15 20 25 30

Thi s etchi ng nmedi um conpri ses, as etching conponent, an
organic or inorganic base in a concentration of from 2
to 50% by weight, preferably from5 to 48% by wei ght,

222’*@3%*“39&@5%“@?8#@@;@3%%%»'éﬁg' BESPRIBFREpL af organic
f r @hinogggnit basenti atconcentrationuof h&to 5% by weight,

G Sierer R on B .80 freight e ed dif e sBtqount.
et hyl ene- di am nel pyrocatechol and ethanol anine/gallic

ot A StEHIRE colfoReRt Wtich AT he BriplsyeFisthe ipat one

t h&afnpopend salected fmm/ﬁ{éaﬁoga?orrﬁisﬁagomf, sodiumrr%rox—
di | ' | )

ol ey pasqluFhyahREP KRR E) Ethan ey eene

1, silsmlaneedetﬂaalﬁvﬁmmmum diydsexidm &gione of the ethylene-
2- Qiibmmblpgwednolraﬁﬂ @tﬁanbrmm@éﬁr?alric%iacmﬁtures.

fromthe grdoup consisting of acetophenone,
nmet hyl - 2- hexanone, 2-octanone,

e grebrmibUEn G etes orwchng rasta et com
. u , A .
rofiee 1 soNeMeselated Rom. the Qrotip copsiSHG, of Watks, iso-
di qmqam. @liEﬂWIenmgtgmullinmtdpjlenéi giveny, pobyethytene gly-
no f X . e a
2 S, chgymiatidne Rl i ditaniion, f 3obitanedibi Bivesrol. 1.5
gs pentanedion, fa-eﬁhyllaurr-_heimrmrl canmintufres theseofOor sedected
e 0,
wifl i the HOGCCORRIH Y 8F dLBbRheRlond, dfctfyt;2-fiekatne,
Et chiogianedes 4rdydroxyed-troethg-2rpentanane,ut-tmethiyl-2-pyrrolid-
corohey Bivierié SRR mupltiyF ether; othyI8n8 Hycol monometny!
andetheretrigthylengiohicaripenomsethylethery diethytene glycol
et *‘lzid‘rﬁiﬁmlg@l%%ﬁﬁgdﬁﬁ ; hﬁ?ﬁ'gl?bpvhﬁ’éﬁomﬁkg@tper, carboxylic
g?regﬁgk@@'ﬁbasﬁ -b&to&%(etrlfoxfﬂgthyqOacgt%tt\éfr%rrgpylene
carbonate as such or in a mixture in an amount of from 10 to 90%
by weight, preferably in an amount of from 15 to 85% by weight,
based on the total amount of the medium.

Etching media according to the invention furthermore comprise a
thickener selected from the group consisting of hydroxyalkylguar,
xanthan gum, cellulose and/or ethyl-, hydroxypropyl- or hydroxy-
ethylcellulose, carboxymethylcellulose, sodium carboxymethyl-
hydroxyethylcellulose, homopolymers or copolymers based on
functionalised vinyl units of acrylic acid, acrylates and alkyl meth-
acrylates (C10-Cao), individually or in a mixture in an amount of
from 0.5 to 25% by weight, preferably from 1 to 10% by weight,
based on the total amount of the etching medium.
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functionalised vinyl units of acrylic acid, acrylates

and al kyl neth- acrylates (CL0-C30), individually or in
000403218 N an anount of from 0.5 to 25% by PGEIERRG03/008805
preferably from1l to 10% by weigght, based on the tota
anmount of the etching medi um WO 2004/ 032218

PCT/ EP2003/ 008505 5 10 15 20 25 30 35 -6 Besides these
conmponents, additives selected fromthe group

{1 e e ss ShmBshEnts. AdBha Se BREL am tig grovp
rm;cdmsiatingemit antifeamamthixotropict agents tflokscontrotiagents,

D25 RS ol B TR TS50 Wk n S Bmount

surdfdecem Brid 2% dyswieighhilsased ot the totaleaaromnt.

according to the invention is applied over the entire
area or in accordance wth the etch structure mask
spebhé ipraisent anventiont alscaralates totan proeess foe theetehing of

°, BBy SurBEEe Aty TFIHHEA 9Eneid o acooraing
t hetoi thezinvention ie appliet @vesdheneatire ageacor in accordance
TRithahe 8tdH stiturd afask %'ﬁe?ﬁﬁ&aug%}ﬁg td tHeapeasarof the
arried_out by ut of

te

actrvatron 1s carrjed, by the I n ener

pr eSwifapewherensiabing is desitad andols removed gg%ﬁéﬁter an
ggﬁﬁwaré ﬁmé%f'frdﬁf‘%@iot&t‘ﬁ\iﬁtﬁh' ng mediumis

ed to the surtace to be etched by a screen,
tenpl ate, pad, stanp, ink-jet or manual printing

pr Oﬁﬁﬁécéfdbﬁcé vdit%thésiitn%m?ﬁﬂjth@ _éttﬂ'linéflliﬁ;diﬂh'ﬁ tar?ts ata
exposure nme .an en e i ng o0 et e, € e
o Cemperebire. the ratan Them a0 5150267 JERECEssay agtivation
m xis tarried Out Isy therippue df &gy, Preferablyhby imeansi ohlR
canﬁﬁgﬁ.sed in photovoltaics, sem conductor

tec EWP hi gh- perfornmance el ec- tronics, in
particular for the production of photodi odes, circuits,

¢! off 198 oot 8URAEERIAD fo°thd TvénfiBh the'etéhind fedium is

sur
applied to the surface to be etched by a screen, template, pad,

stamp, ink-jet or manual printing process or by a dispensing tech-
nigue. After the exposure time and when the etching is complete,
the etching medium is rinsed off using a solvent or solvent mix-
ture.

The etching media according to the invention can be used in
photovoltaics, semiconductor technology, high-performance elec-
tronics, in particular for the production of photodiodes, circuits,
electronic components or for the etching of silicon surfaces and
layers for isolation of the p-n transition in solar cells. They can
also be used for the etching of silicon surfaces and layers for the
production of a selective emitter for solar cells, for the etching of
silicon surfaces and layers of solar cells for improving the anti-
reflection behaviour, for the etching of silicon surfaces and layers
in a process for the production of semiconductor components and
circuits thereof, or for the etching of silicon surfaces and layers in
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| ayers for isolation of the p-n transition in solar

cells. They can also be used for the etching of

WO 20040032218 f aces and | ayers for the producti GATEP2M3/008805
selective emtter for solar celds, for the etching of
silicon surfaces and | ayers of solar cells for

i nproving the anti- reflection behaviour, for the

etching of silicon surfaces and layers in a process

ci 2 AFGGBERIDE 1n hrB e BF ELEAB e R BT Ftbf fétformance

surdlectomos. | ayers in WO 20041032218 PCT/ EP2003/ 008805
-7 5 10 15 20 25 30 a process for the production of
cog)ponent s in high-performance electronics. bject of
th

bjectoi the inventipnct of the invention is for

sem conduct or surfaces and layers, in particular
silicon surfaces and | ayers, to be etched over the .
entThe: chject ofothesinventionds fosisemicoadyctern siyfacesang layers, in

oa teehoi . . ; _

t hedre Selectvelyhésing D Pas

andy&lreRCop hEﬁama’tiBn Ririd h@ﬂ #ro gﬁ?%dhigﬁ']ﬁ'si‘ﬁt%blé’élér transfer

sta andln jet printin rocesses na the . .

di sPeihei eighing paste 1o dhe a8 tocbe ﬁéclbﬁs% Rprieking and dispensing.

th 4 i ' {

br Aoty Setectt Anfplatel pad, stampand ik jet mting précesses

Do the dIRPeRSingcPEasess: are, known 19 fae iRersgn il in the art

desvian Iu@l ta%lica’ltibh?ﬁfr é:tkarﬂpleaﬁyﬁmtelaﬁst %Farbmgh{japplida@ion roller,

possSI e L0 a . e etcni ng pastes escripea I n

acc'§r'ﬁ‘£’%'§ev9‘$$§'¥lﬁe i nvention over the entire area or

selectively in accordance with the etch structure mask

onl re ' i pred. .

masBPREtiN At i SLifeR fehBldle, \Dshfise" & stafob, design,or car-

castridge o sneteringoont idontraloit is tpossiblei togapplycthesetching pastes

Wi t X; C - :

ot r e FETBeg i BEECRarice WA SRvEiioh Jovel] 1 entire, area or

out SelectiveRpimacoeidanse with theozichsstsucttre imasie only to the areas

Susﬁﬁ@l‘é ; ogiic sﬁ(qu m@ I _

et chi ng, t%tgh{?g lrsfagﬁgiggg )I/I Ié)l'lral nti tg"j‘ﬁdand @%’éﬂﬁ%@g are stper

t echuous 3 thisiCas@di tion, the etching process can be

si g-
it is thus possible for structuring processes with complex masking or
processes such as laser structuring to be significantly shortened and
carried out less expensively or for processes which are susceptible to
technological faults, such as plasma etching, to be replaced by printing
and dispensing techniques. In addition, the etching process can be sig-
nificantly reduced with respect to the consumption of etching chemicals
since the etching paste is only applied to the areas to be etched.

In particular during isolation of the p-n transition in the production of siii-
con solar cells, the following advantages can be achieved through the
use of etching pastes:

« no need for expensive plasma-etching units _
¢ reduction in the high cell breakage rates which occur
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nificantly reduced with respect to the consunpti on of
etching chemcals since the etching paste is only
Wpliogdsw t he areas to be etched. |n parti cuPET/ER003/008805
isolation of the p-n transitiQ@1r1the production of

sili- con solar cells, the foll'ow ng advant ages can be
achi eved through the use of etching pastes: 35 no

need for expensive plasma-etching units reduction in

L BeBmismiontot 18 %50h5/o88 EhiAleBsr hg AR ERfES Separe:
i o avoldance of surt age def cto I n t he. product | on. of

the SRURAGLSE shttalt d8BR ot oni ng pastes’ 1t 15 11 ke-

Wi se possible to dispﬁnse wi th oxide masking and

3 | | e e

<o BT8R e b Rotd e oo HAERLGstes, t s e
of wise possible tordispensenwithnexikienmaskingtand:@xpeasive plasma
daragimG, “F, S8R, @eclive JniRE of HECelcRiny Site avoids
notunderetahing rofclivet cantact areas. Hincemasking apmat required, even
p! ﬁg@?rﬁﬁigﬁﬁf’éd Actal RBAtad|RfERS %?&ng’H’%rﬂhpBQBttﬁe ddiftacts is
producti on the t

a selec- tive emtter an Npr ovenen
i n exaludedi refl ecti on behavi our can be made

significantly shorter and sinpler with the etching
past e accordingg to the jinvention,

_ Tqiag%feri are .
uni it heuid alse Benaled tbat, incoptrast to the phatalithegeaphic plasma-
o s S, Do  soloc
b o oive araifter and, B Jmenoverznt i dhe thrfitehection hehaviqyy.can be
2; Wgﬁu@nﬁ@sg@ﬁh iandosingxri]lef iwith lﬁftmingq?éste according
Chela e ipretiion. T3 Watghs e DIy, f}-dRRRE ofet dne entire
hot suidace. Therareashbetyvéen thegontactst are etattechgwaysby dhe etch-
2 Cirlg BAE(E, Shlis 11 PEolha it RHprAVEY HP i AntithiéQlich behaviour.

A plurality of process steps are thus saved.

The-etching operation is preferably carried out with the input of energy,
for example in the form of heat radiation (IR lamp) or by means of a
hotplate. When etching is complete, the etching pastes are rinsed off
the etched surface using a suitable solvent or solvent mixture.

The etching duration can be between a few seconds and several min-
utes depending on the application, desired etching depth and/or edge
sharpness of the etch structures and the etching temperature set.

The etching pastes have the following composition:

etching components

solvents

thickeners

if desired additives, such as, for example, antifoams, thixotropic
agents, flow-control agents, deaerators and adhesion promoters
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The etching duration can be between a few seconds and
several mn- utes depending on the application, desired

N oesAdppt h and/ or edge sharpness of the epgh/EP2003/008805
structures and the etching te rature set. The etching

pastes have the foll owi ng conmpdsition: etching
conponents solvents thickeners if desired

addi tives, such as, for exanple, antifoans, thlxotropic
agents, rom#controI 8ents deaer at ors and adhesi

pr [ derdes toeicheneondnciarelements foyagnein gralind ekthe Peri-
20 ogfic Tanie, S "astéih@ér? fstﬁ@ﬁg @anéuéwés afeeet71.rTe etching

mal n er| Such as Si

T ASroab e Stotjng Rasies sparibRA M ACSHEANGS With: (A invention
of i§ 'tﬁe@fém B&sea Trethedase of bfihling, %ﬂmvrﬂemmngnsbluﬂdrs

invention 1s therefore based on the use of alkaline
silicon-etching solutions. Acidic etching pastes based

On Atidio efdhing iphstes dasedson HE orffluoride des désirinédTor- oxides

klaft[ﬂixedcg th g%ﬁ% gﬁ?@ﬁé%iqwoﬁ hlgicé?\r:] hi -rl;gepast es

descrlbed in accordance with the i nvention can be

nycl 8 gt eiing D BORRRIE w1 Bfeno S described

basaoaccajruahcaewﬂhdhengvenuonrm bewagueous solutions of inorganic

o, ST oo B, FABSEERE MR B o

t heongamc-blaseﬂ; oalkalmen emhuagc mixturesmsucihtas eezbylgrwlamme/
e?@'roggf@&ﬁ”te}@@ﬁglémlh@ml|3b%%|§gq%ﬁ}§an§/@ﬁﬁno?mm hydroxide

me.@n@ommmmaM9mﬁem tWlste. Particular preference is

glven to etch- ing nmedia in which the etchlng
qgonents are present in an anoupt of 45%

he pmmlem%fr etching componea Seemmﬂge%a. ) argoncentration
maigﬁprmfémbly S CABY% byewenght pased on the

@5 P 93%0%?*& ehhind Geile. PR Hak Arafirenak & gixpaito etch-

L acing treicia dnrwhiehethepstehirg components are presentin andamount of

g 1 [

sei th | 55/" %ﬁ@é dte ﬁgh&é.ﬂgrly Ulitabidere WihiRbIRedia in which the
etching component(s) is (are) present in an amount of 30 — 40% by
weight, based on the total weight of the etching paste, since etching
rates which facilitate complete opening of the p-n transition and a high
throughput and at the same time show high selectivity have been found
for etching media of this type.

The etching components are effective in the etching pastes at 70-150°C.
On silicon surfaces and layers, etching depths of less than 1 ym have
been achieved at temperatures below 100°C and etching depths of up
to 2 - 3 ym have been achieved at temperatures above 100°C.

Suitable inorganic and/or organic solvents and/or mixtures thereof may
be the following:

e water
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for etching nmedia of this type. The etching conponents
are effective in the etching pastes at 70-150C. On

W0 20902218 f aces and | ayers, etching dept hs oPCIEPSN03/008805
than 1 pm have been achi eved_??_tenperatures bel ow

100C and etching depths of up 0 2 - 3 pm have been

achi eved at tenperatures above 100C. Suitable inorganic
and/ or organic solvents and/or m xtures thereof may be

pch EmpiR dopelvdif BlealeiS By $388ie isoprapanol, diethylene
pol VWIQ diproplyteree Giyool cpalyetiyyleneglpealsoi,2-propanediol, 1,4-
g: ;Emgﬂédlﬂ:oﬂ%b égcfiSF,’{élﬁ_E&%ﬂ{ g;@;lﬂeﬂﬁﬁéﬁbﬁyﬁf&ﬁyl-1-hexa—
1, 3- bwl)’aoe’minluregltlyemoil _ 1: 5 pent anedi ol

cx SReohe TR fBbie heplqhesine, TEml-2, gkt 2 Sctanone,
4- hy di-hygroxy-dimethyl-2spentanonsg, trmethyl2-pyrpglidane)done)

ARSI SN Bl r A gl e

ottty st

! , co

o e A bt

cardoistbpy oPcafifsibEtid $fotiesimple prop ebrbverigte) and
solvents fromthe group consisting of the ethers and

ketones. Water has proven particularly suitable. The
pr opreferaricefis t givenoto e uses of rwater andosoliénts frovh ithe group

wei ght .. pref- _era 15 - . 85% by wei ght, based on the

tot‘g?nﬂﬁﬁ'@ﬂtoféﬁeﬁ%g@c%m llf&?o te. Particularly

sui tabl e conpositions have proven to be those in which

sol re e ' of 55 - 75% by

m.%ﬁ{gﬁ‘%&eﬂ%’gﬁ‘ milcp% eﬁ@#@h of the etching

paste. The viscosity of the etching pastes described in

acc : ; ¥ 0 i -

oCC THBEROIOE dithe, SAUERHS & heefind¥ 1072909 by weignt, pre
erably 15 - 8%% by weight, based on the total weight of the etching
paste. Particularly suitable compositions have proven to be those in
which solvents are present in an amount of 55 - 75% by weight, based

on the total weight of the etching paste.

The viscosity of the etching pastes described in accordance with the
invention is set by means of network-forming thickeners which swell in
the liquid phase and can be varied depending on the desired area of
application.

Possible thickeners are crosslinked and uncrosslinked homopolymers
and copolymers based on monomer units such as functionalised vinyl
units, for example acrylic acid, acrylates, alkyl methacrylates (C10-Cao)
and hydroxyalkylguar, xanthan gum and p-glucosidically linked giucose
units, i.e. cellulose and/or cellulose derivatives, such as cellulose
ethers, in particular ethyl-, hydroxypropyl- or hydroxyethylcellulose,
carboxymethylcellulose and salts of the glycolic acid ether of cellulose,
in particular sodium carboxymethyicellulose. The thickeners can be
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the liquid phase and can be varied dependi ng on the
desired area of application. Possible thickeners are

wosmliaoseeyl and uncrossli nked honopol yners  apgT/EP2003/008805
copol ynmers based on nononer unlﬁs such as

functionalised vinyl units, exanpl e acrylic acid,
acryl ates, al kyl nethacrylates (C10-C30) and
hydroxyalkylguar xant han gum and 3-g|u003|d|cally

i nked gl ucose S e a ul ose

=Y |
e raBloyeEkinagienal Sbeldinaambinalion WG dhef fitkesis. pret-
et lirence hy givery o the ise of sia}téramafbbxtnﬂthylbeﬂalose and cross-

NG hh':fa%'eé“' RimaRhgs HRickRaBt I sAANU Sait 8 Earboxy-
Carrheﬂ‘g/wemnbse me’m®) are crdsstinkedracryhio aeid HGmopolymers

it R CER

thi ckeners. Pref- erence is given to the use of salts

o B SRORBRIN i Es eS8, o B BB bting o ne
rret\nscmmty mm andi fonthe fomation eraopenlahte@radispensable paste
SSL pi IERIERANGR 0.5 - 2000, Weidh, IFEfribhy °F - 0%, by weight,
asewmrthentmals aveight of the: thlwgf pas@t E’aﬁgcwarlyhﬁwtable
f t
él ALK ek Proin 19 be ogBlinghich idkeriord ar resent in
prearasaamntlo -1.5r08%h Py weight., based on the total
wei ght of the etching paste. Particularly suitable
BB Tl e i sl o oo
lfposéddid lammm for exapgplei FEGO®CFoantex N (dimethylpoly-

?g}/agﬁﬁiu% oi the desi reﬁ? E %&Uﬂ?lé éiﬁ‘?ﬁ@feﬂ urea)

t hi Borcrh}%et@ SIHRO2, flbmmmfrﬁfét(mr) eXxamplecTEGO® Glide ZG

o <300 (P Ee itk E8BGpied v dsitiafrs 6 Sigridle TEGO®

copAimxee}Bﬁ dpabmeromﬂhfailcenanhp)g anrdoadhesion epragaeters, for
poé)‘(ﬁﬁf rl%": gggﬁh)é\tﬂ@t T"'g ??H'g?%‘sur Cﬂ@E{eeE:én positively
Thelfélmepm tprtrﬁap ity mnmai%pemmlbty of d4bel etc;huagopaste The
di sprsisertiohi &F 1 ddaftivds ¥ 19 theéThfge 'S 2% by weight, based on

the total weight of the etching paste.

it has been found through experiments that both the choice of the com-
ponents employed for the preparation of the etching media and the
mixing ratio of the components to one another in the etching media is of
considerable importance. Depending on the manner in which the etching
media are applied to the area to be etched, the percentage ratio of the
components to one another should be set differently, since, inter alia,
the viscosity and fiowability or the thixotropy being set are considerably
influenced by the amounts of solvent and thickener present. The
amounts of solvent and thickener present in tumn influence the etching
behaviour. Depending on the type of use in the process according to the
invention, it is therefore possible for the person skilled in the art to
select a corespondingly adapted composition of the etching medium.
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proportion of the additives is in the range 0 - 2% by

wei ght, based on the total weight of the etching
wariodd/odzzighas been found through experinments POWEPLIO5/M08805
the choice of the com ponent sy gnployed for the
preparation of the etching nedida and the mxing ratio

of the conponents to one another in the etching nedia

i s of conS|derabIe i nportance. Dependi ng on the nanner

i n which } n nmedia are applied to the area to

be AT€AS:QT app, c3 ntage rati o of the components to

one another shoul d be set differently, since, inter

peitgasct e JeHeletig astd albofdifig 818 iheHtion are
of is¢heent and thi ckener present. The anmounts of
sol vent and thickener present in turn influence the

etching behaviour. Depending on the type of use in the
pr acsdamcetbimdusgiry o the invention, it is therefore

pOSSi . I . skilled in the art to select a
corrég%ﬁﬁﬁﬁhgkgﬁgﬁgg conposition of the etching

meai (high\perirodne elegtemicEP2003/ 008805 -12 5 10 15 20
25 30 Areas of application Areas of application of the
etching pastes according _to the invention are in

solTane c&tchlngqaasteq/acg@fdlagmma;qumm gan be employed in all
ere - ﬂe%hhﬂ%ﬁ%ﬂu&g.lréﬂcé diing %t 8ficon surfaces or

accor | ng Lnhvent1 Qn can

ar dayerhis gesired. Thus, indivisiual st og@'i bsi %@hsﬂ over the full

si | areof Sélettivelyto tﬂ@uepﬂw U&sﬁ‘éﬁ'lh%hchﬂia% in a silicon surface
|nd|V|duaI struct'ures can be etched over the full area

QIYEFi vely to the depth desired in each case in a
S|I|con surface or layer. Areas of application are,

o AT BhaPeliSaon it sXeERRlsr T ace
cl eani ng/ rougheni ng of silicon surfaces and | ayers,
o ol Fhing Sbr BiotAA0E Wi SREAhAG 1868, inpucing sur-
|i ke,face pleaningrougheningt obsilicont surfaces andnkayers\nwhich result
in the production of optoelectrical components, such as solar cells,
photodiodes and the like, in particular isolation of the p-n transition in
silicon solar cells and the partial removal of doped layers (selective
emitters)
« all etching steps on silicon surfaces and layers which result in the
production of semiconductor components and circuits
o all etching steps on silicon surfaces and layers which result in the
production of components in high-performance electronics (IGBTS,
power thyristors, GTOs, etc.).

For better understanding and for illustration of the invention, examples
are given below which fall within the scope of protection of the present
invention, but are not suitable for restricting the invention to these
examples.




10

15

20

25

30

35

silicon solar cells and the partial renoval of doped
| ayers (selective emtters) all etching steps on

Wid J069652518" f aces and | ayers which result in ther/EP2003/008805
producti on of sem conductor c ﬂ$onents and circuits
s

all etching steps on silicon faces and | ayers which
result in the production of conponents in
hi gh- perfornmance el ectronics (I GBTs, power thyristors,

GIGs, etc.%. For better understanding and for

il n of the invention, exanples are given

bel ow which fall within the scope of protection of the
pr esent vention, but are not suitable for
regiﬁﬂﬂﬂkhg the invention to these exanples. 35 WO
2004/ 032218 PCT/ EPO03/ 008805 -13 5 10 15 20 25 30

Exanpugf Exqggkﬁﬂl 40.0 g of KOH 59.0 g of deionised
wat er hyl ene gl ycol nonobutyl ether 4.0 g of
Car borﬁﬁo@ﬁfgewﬂl%&ﬂ watefropol yner) The chenical s were

Wﬁl gEed 5 g of ethyterieeglyou! reshebtybetissrl ved, and  the
; r;ﬁsfe@?@gd“@fﬁéﬂgéwg%ﬁaﬁ é#lh&?ﬁ@@ﬁwﬂ\é@?;ﬁd: ng
time. This mxture gives an etching paste w th which,

o BB el WeF 8 e 5, 4 R iy e, and

dowthe thickedes wasiaddedwith stirringl/ or wi t hout i nput of
energy. The etching paste was applied to the S|I|con
surface, for exanple by screen printing or using

di skhedeixtyreois éls&nsﬁeﬁegu intaicontainersraflersa ghert Sdaadlng time.
et eﬁgtgc rugél%étﬁnf@%ch%q“ s W\gﬁﬁcwp@kpfd?dgfémﬂ‘e silicon

ures wt out

an swfamsjao dayess ¢an heyatched-speeifically @yendh ﬁ@gﬂiﬁe area or in
detanietdrsk HeamRda Geshred P With ditl/on dithdus Rsuti sFenergy.

par anet ers he etching depth can be

The etching paste was applied to the silicon surface, for example by
screen printing or using a dispenser (for example pin diameter of
260 pm), and etched on a hotplate for 3 min at 100°C. On production of
etch structures with a line width of about 1 mm on an n-doped (100} sili-
con wafer, the etching depth determined (depending on the printing and
dispensing parameters) is 0.3 - 1 uym. The etching depth can be
increased by increasing the KOH concentration and the line width. For
line widths of 4 mm and KOH concentrations of 20 - 50% by weight, the
etching depths are 2 - 3 ym.

The resultant etching paste is stable on storage, easy to handle and
printable. It can be removed from the printed surface or layer or from the
paste carrier (screen, doctor blade, template, stamp, klischee, cartridge,
etc.) using a solvent, for example using water.
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i ncreased by increasing the KOH concentration and the
line width. For line wdths of 4 nmand KOH

bH23dsl Ons of 20 - 50% by weight, the et ppERg2003/008805
depths are 2 - 3 pm The resultant etching paste is

stabl e on storage, easy to hantfé and printable. It
can be renoved fromthe printed surface or |ayer or
fromthe paste carrier (screen, doctor bl ade,

tenpl ate, stanp, klischee, cartridge, etc.) using a
so\gﬂm%r exanpl e using water. 35 WD 2004/ 032218
PCT/ EP2003/ 008805 -14 5 10 15 20 25 30 Exanple 2 8. 0g
of KOH 2 of deionised water 4.0 g of

N-n@ ngi?ﬁldoneZBgof the Na salt of

car Py WH@IW%&H'WQ&N Finnfix(r)) The batch and

proc n re.carri out as described in Exanple 1.
The i%ﬂoﬂé\wa W?QM@HR”? ed to the silicon surface
usi _nxw? @f%lﬁé'h@@_&alt(df'darﬂbﬂm yléelulogk (Finhfit®)hed for
3 mn at an etching tenperature of 130C. On production
of etch structures with a line wdth of about 1 mm on

an Thelbatoh 4ad Prosessingrwenrd carrigchoutas ldesgribed:in Example 1.
determned (depending on the printing and di spensing
paranmeters) is 0.2 - 1 pm Exanple 3 37.8% by wei ght of
vvat'Ehe etaliing paste gras appbeﬂ dodheusilicon surface wging:aglispenser

o (P MRERELE AS 45 Bichl 3 o Syg et o

hy dtai)&(‘d €n cpredu onef @ch stmgwneiscwm adinewidth efabout 1 mm

car LR St % il e

w&@ﬂéheapnmmg aod dispensipgi parameterskisd).€ 1.1 um.
The etching paste was applied to the silicon surface by
scr

gxampglie gt 'ng

37.8% by weight of water
0.8% by weight of ethanolamine
50.0% by weight of ethylene glycol
4.7% by weight of tetraethylammonium hydroxide
4.7% by weight of tetrapropylammonium hydroxide
0.3% by weight of gallic acid
<0.1% by weight of pyrazine
1.8% by weight of the Na salt of carboxymethylcellulose (Finnfix®)

The batch and processing were carried out as described in Example 1.

The etching paste was applied to the silicon surface by screen printing
or using a dispenser (pin diameter 450 ym) and etched for 3 min at an
etching temperature of 130°C. The etching depth determined on pro-
duction of etch structures with a line width of 1 mm is about 200 nm on a
silicon wafer.
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or using a dispenser (pin dianmeter 450 pnm) and etched
for 3 mn at an etching tenperature of 130C. The

QlFtds8@Pt h determned on pro- duction of epglyEproesinossos
structures with a line width of .1 nmis about 200 nm on

a silicon wafer. 35 WD 2004/7082218 PCT/ EP2003/ 008805
-15 5 10 15 20 25 30 Exanple 4 39. 4% by wei ght of

dei oni sed water 49. 3% by wei ght of ethylene glycol
4.9% by wei ght of tetraethyl ammoni um hydroxi de 4.9% by
weExaMmpIe 4 et r apr opyl armoni um hydr oxi de 1. 5% by wei ght
of the Na salt of carboxynethylcellul ose (Finnfix(r))
The batch and %ocessi ng were carried out as descri bed

i n 384iby weighthef deianised watee was applied to the

si lggcymn it i n or using a

di gpéngewy.{)ﬁﬁtdlagﬁe e‘?ﬁéig dg‘é%,agd e(irch_ed fgor 3 mn at
an 4Yenby weighbet tatraethylamamniumay&ioxideg dept h

f'ietn gr.go/d;tsg wiiight eftéirﬁﬁrbgmémnﬁsrﬁhnﬁhwﬁdmes with a

Exarp? b &Y wigh ShieNg salt of corepiymalhwios ioss o Biro®)

20% by vol ume of et hyl enedi am ne 20% by vol unme of

o T BBl e Rl oo Pp BRI AR 1
by wei ght of xanthan gum The batclh and processing were

pasine Sdith Hadf 58 bl KHE shigun. a8k 3. Sreen printing
pr iortusing @ dispemsera(pin chameter @50 and etcheeDfgm3 min at an
TorEhiFeE ternBleraly P ot 13850 i e ek, defeihingd on pro-
et dluctionuat etchsstmictires withca dinetwidth of Thmmds abowt 3000w on a
oN Slicon wafer.

Example 5

50% by volume of tetraethylammonium hydroxide
20% by volume of ethylenediamine

20% by volume of deionised water

10% by volume of triethylenetetraamine

0.25 g of gallic acid

<0.1% by weight of pyrazine

3% by weight of xanthan gum

The batch and processing were carried out as described in Example 1.

The etching paste was applied to the silicon surface by screen printing
or using a dispenser (pin diameter 450 ym) and etched for 3 min at an
etching temperature of 100°C. The etching depth determined on pro-
duction of etch structures with a line width of 4 mm is about 1 um on a
silicon wafer.
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silicon wafer. 35 WO 2004/032218 -16 5 10 15 20 [1 ] W

Wettling, Phys. BI. 12 (1997), pp.1197-1202 [2] J.
Slufzik, J. Nijs, R Mertens, Proc. (1997),

wi'%@%zi?[s] M Schnell, R Ludemann, S. Schafer,

Proc. WE pp. 1482-85 [4] D. S 1®aby, P. Yang, S. zaidi,

S. Brueck, M F Proc. 2"d Wrld Conference and

Exh| bition on F 1460-63 [5] US 6,091, 021 (2000), D.S.

i) W el e o 2ct o oAb 0 ook

Heyrmnn H -, brink [8 WD 00/40518 (1998), M Luly,
R [8 0giHoel, deSllﬁ’fzﬂttJ[M sDIR 1ME1I9RS, PPO80) . S.

Kl ei'n 1% ;leﬂ Zl el St ockum [10] A F.

Bogené %? At zpraX| s fur Halbleiter [E 25

Sem conductors], Carl Hanser Verlag, Muinich S 30 35

Wo[3b b/ Sehmelk Fidl:uﬁ @8Sgbafer,7PmcrE1kﬁ”‘E:LA| MB 5 10
15 20 2% 1182-85

N

[4] D.S. Ruby, P. Yang, S. Zaidi, S. Brueck, M. F
Proc. 2™ World Conference and Exhibition on F
1460-63

[5] US 6,091,021 (2000), D.S. Ruby, W.K. Schube
Zaidi

[6] US 5,871,591 (1999), D.S. Ruby, J.M. Gee, W.K.

[7] EP 0229915 (1986), M. Bock, K. Heymann, H.-_
brink

[8] WO 00/40518 (1998), M. Luly, R. Singh, C. Red
Pratt

[9] DE 10101926 (2000), S. Klein, L. Heider, C. Ziel
W. Stockum

[10] A.F. Bogenschitz, Atzpraxis fiir Halbleiter [E
Semiconductors], Carl Hanser Verlag, Munich 1€
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35 1. Etching nmedium for the etching of silicon

surfaces and layers, characterised in that the etchin
WOR0PH9322185 t hi ckened, al kaline liquid. 2. Pri®i/hpioRs/00880s
et chi ng nmedi um according to GBfm 1, characterised in
that it is an etching paste which conprises a. at | east
one solvent b. thickeners and optionally c. additives,
such as antifoans, thixotropic agents, flow control

agents, deaerators arp ATTEN TN QMoAEMS, and is
effective at tenperatures as lowas from70 to 150C

and/or_can, if desired, be activated,.by the_i nput o
endr gﬁtcb!nEmﬁg‘h@“ fenithe %t@g‘!ﬂgji gs'l'ﬁgﬁl %Hrlfﬁcgsfrﬂfj layers,
char agharhsRstised ihithlti t conprises, as etching
conponent, an organjc ar inor- ganj c .,base in a.,
conce @ﬁtpsm%f‘g?EWZSt%?@%egsgdﬁ‘gﬁﬁpep‘r"@md'er abl y
from5 to 48% by wei ght, based on the total anmount. 4.
Et ¢hi ng. ibum.according.to C aim. h ri [ :
thi FHNERISEo6S Redium seteilip 6 Ciath . tidsierised
conpoigithat $ieiscan astchimgnpaste whiah comprisésg of sodi um
hydro(yai %i;l 5g{ - gé ydr oxi de, anmmoni a,
et han&- &hi'fe; g?ﬁ/ am ne, tetraal kyl anmoni um
hydr od.drickeners and toptienaly enedi ami ne/  pyrocat echol
and eth aui.ne/ l j [ L Xt 4l ; Pals) _
modi ur SERURYER, SEEN RS dftybafd, ifGtropig adeisd flow-control
sol ve@agentse cleaerators and gdbegiabpsoBratedsof wat er,
I sopr i ' I i l.50°
pol ye% égnglﬁgﬁd}!:ﬁ ?( té%@]r?}gf)%%eag’i g{vﬁ’@lé Q-Bm?gng%il‘aq C
1, 3- b@andiedican, ifidasired, be activatedihydhe input of energy.
2-ethyl -1-hexanol or m xtures thereof, or selected
f h i sti f h .
WL?:’L”ybén%@ﬁe&&ﬁfﬁé&%@ﬁggaﬁfﬁ% 1°%and 2, characterised in
g- hy?:tge'é_! a‘igcgﬁiﬁ\?%eig; agféml ,col'nﬁghtbh:t; an organic or inor-
- py ¥ e ene co u e , .
o by danig hase Thcomcalraton it o 216 50% by weight, pref-
nononesrablydromy 5 tdi 489 BROWEIFEE ased /PR $otdl&mbunt.
-18 5 10 15 20 25
4. Etching medium according to Claim 3, characterised in that it
comprises, as etching component, at least one component
selected from the group consisting of sodium hydroxide, potas-
sium hydroxide, ammonia, ethanolamine, ethylenediamine,
tetraalkylammonium hydroxide or one of the ethylenediamine/
pyrocatechol and ethanolamine/gaillic acid mixtures.

5. Etching medium according to Claim 2, characterised in that it a
solvent selected from the group consisting of water, isopropa-
nol, diethylene glycol, dipropylene glycol, polyethylene glycols,
1,2-propanediol, 1,4-butanediol, 1,3-butanediol, glycerol, 1,5
pentanediol, 2-ethyl-1-hexanol or mixtures thereof, or selected
from the group consisting of acetophenone, methyl-2-hexa-
none, 2-octanone, 4-hydroxy-4-methyl-2-pentanone, 1-methyl-
2-pyrrolidone, ethylene glycol monobutyl ether, ethylene glycol
monomethyl ether, triethylene glycol monomethyl ether, di-
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30 ethyl ene gl ycol nonobutyl ether, dipropylene glycol
nmono- nethyl ether, carboxylic acid esters, such as

WO Dodsemzm8y - (et hoxy) ] ethyl acetate, propyl enBCT/EP2003/008805
carbonate as such or in a m'_x{glc,e in an anount of from
10 to 90% by wei ght, preferably in an anount of from

15 to 85% by wei ght, based on the total anpunt of the
medi um 6. Etching medi umaccording to Claim 2,

el ec BV LT ok orcbuthE BRS¢ ipfobiéie Bcol mono-
Eygr oxyedhylether, cacboipic quid esiers) sgeh asd[22-butgxy-

e Lg;(%ﬁ@%[]@th%#&/ﬁ%gég BLoyehie Laltishate as such or in a
ggr glomqumnym ammmtyof_:mqmmﬁ&o QQ%cb\L Meeight; preferably
coryi M alffedf BF fidfi°t3 16 HAAEY Yeitihty BlsecPon the total
( C10- exopunt edithevin@diumy or in a nixture in an anount

of fromO0.5 to 25% by weight, preferably from1l to 10%

by wei ght, based_on the tqtal nmount of the etchi \
med.uitchingraadiymraceerdingds tlagntd tzlfil%\liah'citgrlsed1 th that it

H P?ﬁnaﬁ?ghgfi%%si 8 thitieridr sERTEUHRONT Hie Gristp sensistitg of
agent YAPNANEYIOUET, xaBRhan aiime calliase ana/an eyl

pr onNDURicroixy pro ?rm@lﬂhyfok%etheﬂcenuﬂ%ézycamiﬁmethyl-
based on, thé taotal. amu

.38, f h a]

of si 196lHi0sE; FodiulRarbaymethyfilidroxvethysiliidsgh omo-
an et golymemrsor vopoipnrsgbased on fendtiGnaktisedpyinyddinits of
ot r uciay ek, H9idted ApBCayT FEMAlIatdt® (i iso), indi-
s ;Jr f acdduaklyrer in ahmigture iteanramound affroamBvedoa2s¥nmby

t . - .
pr oce g Preffably B 1t 1005 byt welaft, Dased.gn the total
et chi ramonddi efrithe:etchingameshigsi.at ure in the range from
70 to 150C and/or, if necessary, is activated by the

i nput of energy. .35 WO 2004/ 032218 ,PCI/ EP2003/ 008805 )
- 1875 Etpmgggr%l%dlum according to Ialmcg, cﬁaracter?se in that it

comprises additives selected from the group consisting of
antifoams, thixotropic agents, flow-control agents, deaerators
and adhesion promoters in an amount of from 0 to 2% by
weight, based on the total amount.

8. Process for the etching of silicon surfaces and layers, charac-
terised in that an etching medium according to Claims 1-7 is
applied over the entire area or in accordance with the etch
structure mask specifically only to the areas of the surface
where etching is desired and is removed again after an expo-
sure time of from 30 s to 5 min.

9. Process according to Claim 8, characterised in that the etching
medium acts at a temperature in the range from 70 to 150°C
and/or, if necessary, is activated by the input of energy.
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10. Process according to Gaim9, characterised in that
the etching nediumis activated by exposure to heat
WIOR0D4933218hot pl ate). 11. Process accordi ng t oPEIEPH03008805
characterised in that the etchfggg nediumis applied to
the surface to be etched by a screen, tenplate, pad,
stanp, ink-jet or manual printing process or by a

di spensi ng techni que. 12. Process according to C aim 8,

Ch"’lba?*rsbbﬁg ?&mﬁgl tbhelﬁi‘fﬁ*g %a%éﬂ%ﬂsm“ th@eﬂ'\eoéfchmg

ng a so vent
conpl grediura. usmmte&hbmmwr@em et d4Brlamp, h@gplate)
Claims 1-7 in photo- voltaics, sem conductor
t echngl ogy, hi gh-perfor nce elec tronics and. for

pr dduEiroegssra ingd@:Glam & sharadedsed oihat the &tching
Comomgag.um% a%ﬁﬁe&ftoafhe%ﬁﬁm tmet@wfédmgl @%dréen

C ai ns or t (i 1 CO Sur
ayer {efplateop iRk jetion manal RHGRG Prafiass o by

cellsg dps éﬁgn%fte@mﬁq;;bl ng nmedi um according to C ains
1-7 for the etc ing of silicon surfaces and | ayers

for the production of a selec- tive emtter for solar
celZ ProTels atsordingato Glahnng, okdracterised ih tigat the etching

ayer SGAWE 5 F-egfeﬁt&&aélﬁ&éaﬂ?\aéhfSﬁé%i\a%ﬁf B when
behawtheretcmngﬁsrbmmete)f an etching medi um accordi ng
to Clainms 1-7 tor the etch- ing of silicon surfaces and

| ayers in a process for the produc- tion of
serfid.disecfoan edohing medium accanding tohelaions 1:&. inupboto-

f
o o SE HICHRAFEBE oD B e ah s loc
for t HEONQSdaid fardheoprm@memfsphatqdlgﬁeﬁe.qrmm’eﬁmc%leC-
el ect tphicScomponents.

14.Use of an etching medium according to Claims 1-7 for the etch-
ing of silicon surfaces and layers for isolation of the p-n transi-
tion in solar cells.

15. Use of an etching medium according to Claims 1-7 for the etch-
ing of silicon surfaces and layers for the production of a selec-
tive emitter for solar celis.

16.Use of an etching medium according to Claims 1-7 for the etch-
ing of silicon surfaces and layers of solar cells for improving
the antireflection behaviour.

17. Use of an etching medium according to Claims 1-7 for the etch-
ing of silicon surfaces and layers in a process for the produc-
tion of semiconductor components and circuits thereof.

18. Use of an etching medium according to Claims 1-7 for the etch-
ing of silicon surfaces and layers in a process for the produc-
tion of components in high-performance electronics.



