“EP 0'421 093 B1 Descri ption ThIS |nve' |on relates to the etching of
silicon, and, nore particularly, tgp“geogmr oved ani sotropic etching of
single crystal silicon. 5 ) The ani sot ropic etching of single crystal
silicon h%g P carri ed out for many years in the production of

mi cr oel ect T onNIN eV| ces. An essenti al feature is that the etching solutions

etch the ( ;ﬁ%}e ¥ s" kag%rtﬁa%&hﬁ: BY s, éhtd Q}Mmﬂ&&&éﬁ%&#&ch‘ an

the (110) nes pro uci ng v- s I's™ at romt he

(100) surfacfrea Q* S Ystal &Wﬁdétbbéﬁ'?ﬁmw*ar R y§dAOWhelpRbduction of

t h_\%r tar ehhﬁfeﬁur&\@dgﬂees %sxﬂﬁh’eattﬂ 8 fhiat the dtdhing soluYQf{s etch fhe (1 crygtaﬁoéﬁpmc ﬂa%z 7),
623 diabanl dppreSiably gréber FatetRani the (1F0) bift i 1 Pldres! Iptoducity Glshdbed Siienahisat 64,345 Frdm

s i 1icon, s (100pnifadelExagplifitdiivd of the sdllitidiEwhRh ard Krio@h A HHRGR Bre tha Rdlowify: B Tedh(lsd. BM

Tech. Di s®ull., 8L, No. 9(Béb. 159), p.[8623 disdiodel/a BolutibR #br anisoffopicalyetching siryleie el silRos

such a1esolcortainng, ethytand diantine; pyrdchiechivhane @atbr) gidaBM Tseh. Disde Bull, Malotd, Na) 10 (Mar. 1977),

pr ecedi ng padob$ asoaiesdibes shahatsbigtion, carthiniay thethiey tigredjents deecribed ilibe prémdingibrtics, but

U. S. - A- 4, Aurthedupiding bsiregeh fegoxi@ehl en et al on Nov. 29, 1983, and 4, 342,817,

i ssued to Boealso.dtS. 4497944, g;l;es toBafien etbmﬂm%ﬂQM% A4, 342, B 1 lssuad teBohleret of

meki ng a @EPSRUS- &k haties whish emarwgthswmhm m,ashsmeﬂwmgn gtshinggelution hzmetm

di ani n®&, g{atlene dieming. Pymeateshol, water and Betionaly| ydrogen perexideeand b:9. 44,208,374, jsued

U. S. - A- 4, $freeppeod qnict, 6,198 and 422,579 Bsusth to§qenyiood o Bet. 28,1980, hoth okwhiph discigeg s |

to G eenw(lg . g 3"'%%%5“*" Wh&fm'meaﬂmw borprdoged silicon wafes, with asplktiong o
| t QZ‘&F f th
ZLS;)lCﬁ;DI 0 erl-'ﬁ;'ﬂl Ql;incl?' sa %i:srce cuprlc Q{a&g r cu Ba"/(éqc@fen er é?r\émo
g S. -A-3 Gid o a%%ié oﬂde d§%1:§'! u@hin a somﬁf
i scl oses M,E &psté d,mﬁ O te

|
CUPTiC | ONS,|; 3. A8 B7AI28H ediod Kiilons P&nnﬁdﬂﬁé sl e?cmn éi'nrc&i‘ ntainin

car boxyl i gﬁgngampyﬁ,ga@h&anol amne, a sourced%?mahorl ge rom épe I ONs
and a g0l Ul | Riftné S.2-5160B38 sSetl Ui o8 i B B LiGb4, Fe\b?éi%&ﬁlrbtdﬂfn ¥éhitdhliok Mcon,
corrpound whiciinclfes pipefiding,03, i ssued to Stevenson on Mar. 25, 1975, discloses a
m xture for lBMG'JiUhﬂgsdE BLIi., 001015, NQM (JAhé11979), )IYIPH dstioSks aR BichaRbrafuaindm) bdhsistingof
Furt her, s8uticAofl shEdhddrOrganicenimesutlioashidletidinetor pyroliihe I8 watéy, 1964, relates to
an et Chl ng Johddition a pdrtiulagy éffectiva solutibn fofetching singtbargysial giliesn igdiseiosed|irBMS. PaCRppin.,

Di scl . 30BulSkr. No. 7,833, fifed bj\Rreciiko énkiun.d 8,119862 That splutich é8mplisssathapalsmien pyedcatacink wd-or
al um num teg.Ovrireaen Peneyide And:pipotdinet It s besin faundtbat thadelution etclips (100) siindnraeq ratewtahout s

pi peri di néO@nhpyrrolidine, in water. In addition, a particularly effective
sol ution f orNow amimprgved F‘ﬁ@P@fE‘FW@!ﬂW“M beenyevelapediwhich|inyalues contactinathe sttigen with

Appl n. 36" °ts!wra so'm" “e'remeses 9#"16@&6 aeeeewwea ﬁhementme@%'e alsorirgeted to

solutl roc s@ en perOX|de
and bl qﬁ;‘i’ e i iptia
bean doveP LU i :ﬁan % mgm ew e "Fﬁ" 'se’?'E*P{P'H
sol uti g bme[rsed .
|nvent|onp+ is t ,ﬁg} aﬁcﬁn q 25°C. The
accor dancectmu re'd?W ﬁl'?u& anrﬁﬂoﬁv& e'béﬁdﬁg ﬂfnanLﬂ A

1125-140 [ ekchiate, thag%oﬂaa%ems 12,2 exa .ﬁmraﬁ&nembrsyed 2R soforEalllbe ma.entw

three ti Merilled naAs &1 in'aBdifion] thetpH @i BBlltion proRFably RGeS THbmEubBt @] 120n theR sifbiions. ng
sol utien of Ashetedbiave; thaeichifg ssrmion dniplofetictdrdiigitothe pddBntiméRtion incldesigailicytidl Ve
et chi ng sol uiny evitable amigd edvipuunk witls a feiatively Highiplbritg inay bednpipell il he erfify sofution of
envi r one thedivention Snifzble iainines inglide, forerangie, thelfoligrgal t echni ques. 40 In the
practice of & Fhe primatyraiphetic ansnelsiinclodingvadner, di- tapd triemiees Tiese amigespsediy canlzin2-8,

i mer sed i n anthereferably2-fcrarbon alomasuch geethflaming napropyianine, i-butyaming, e-d@mylerning n-hex-

t emper &t ur e Yigmingisthyleng @"Pi'}e,u d'?f@m@mp?f@f digmifiebytangf pepiamethylens daming, @-xylyigeediaming a

t enper at ur e aasheiethylens tipmjne, Partjeul mmamem giepr@pche damiogsihaying4 ¢aghenor s,

such as the ’E%?lsP@(fsé‘Mﬂ'erd&f‘@"EWﬁw bei n etched t he

exact f or mul e., the alihatic Pﬁy a"&%“\MsF?“V a'rgé?ﬂ‘ ingheseyaipesspn-| | ed
in the_art. sgztw ?t 8' °r" E‘ga"f"feoﬁf
about "fl “I:-ig ILAQ a erre alkanol nes aret se lnw C . tadl-
Zﬁ'y“ts L.Ot”a& 22 ets.ﬁeéu@.k ’%ﬂ Rl Ta 4.15\ ﬁg aﬂ. 50 .,Ci?“"‘.’n‘is 5?'3 ]
in the etChI?]ng utllon 01E [ r'l‘vefntlonti ul t e am nes | c ude for
exanple, the follow ng: a. The pri mary2al i phati c am nes | ncludi ng nono-,

di-, and triam nes. These am nes usually contain 2-8, and preferably 2-6,

“carbon atons such as ethylam ne, n-propylam ne, n-butylam ne, n-anylam ne,
n- hex-



50 ° yl am ne, ethyl ene di am ne, di am nopropane, di am nobutane,

pent amet hyl ene di am ne, mxylyl enggpasigegpand di et hyl ene triam ne.
Particularly preferred am' nes In this group are the di am nes haV| ng 2-4
carbon ato

al kanol ang ho:?(l{l epro stgfthﬂmamd ne and dl a the mm a&ﬁ;‘fj"%ﬂ H'efgia ﬁ§¥

gr oup |nn§$%o ax %:' rﬁ&g Mg are
ea i

nonoet ha

and trj prop %&é?%redﬁﬁ QP e%@&?t@ e%ﬂ&’sohﬁlbﬁ'wm;% QI%ﬁaQPJazﬁdiihPéinh Qé‘d

t e, MONO- anoflio:2.0. 5tk naaa oibBidine'aRb hydrddeerokidd (e, BI5L 8 R Rlol Al YPArRRE NES
are thos ecohﬁodh@irﬁd&b@&d‘dbd ﬂ &ﬂ&iurtﬁhfr@dlﬁn&%teﬂ:hFb&&ﬂ@s&ﬁ?&bﬁ}{ha@ﬁn&h@sﬁlﬁhmﬁs the
et hanol angraeériacizhtqe. Bl P8V 1000 FASEantRbobotn®) Sua & "BE- 9788 ROMFLIEIR Gvailktie Fom
parti cul aminiyespta ®finfigracManaaitGrihy Compang;for bifér flubinatiedl hydrocarboa S04l Oh&) BeldddddS

enpl oyred. Thé preserick ofsudatianii® desiidble/Yebduedliy rotidee ap nereaselin Wnitermity ofteleRingd, Appateaithe Nt S
may vary spighibiting edhesisnont svolving bydedgerbubljescad the biching qurfadecr abl ycon- t ai ns about
3-6 nol e peiThesithingfsolgtvh bf the ineniibnPROviBE anuhblity gieh; e with roihimelpits, Ai¥poke argirfabetirigo u t
65- 38 nol andppte significantly faplat rete. Asivtgheit ip desirablecibriuge in B hemhbet of applications| kor exampledha ai ns
about 4- Getehiriggolytion eanraiso b usgdiip picitP-deriedisilicaiwalers b helrmnneptiascribed ip Ui§-Ad342.814 -

ami ne 1Bind_altRie Peferedanptisationpie etehitg solutian:par be used to etch (108) silisenat g high pate (about

i ngr edi enT%‘ﬁ%Wb’é "ﬁ’ﬂﬂﬁ?f’l’l"@a‘twy genes parep inferfages; gliqwing-rpdugtion gijarge. thip borpgirich
amount , s‘tﬂ' agn "Qﬁb‘ﬁf"’@fﬂ“‘ﬁ sificopwpfarsjtpgecificon W“ﬁ??’éﬂ?%'"cﬂ?" ’?ﬂ"HE?‘?'GPfﬁ‘ef%r of
hydr ogen amne c ded
aorder & gﬁi’ﬁﬂ %araﬂdfﬁené@aﬁggm@tm Hpivatioust Apfee naRnahn o
smal | 1000 nl of am ne conpound),
such as [err lél’v'aadl ab'llsrél th°i""w'{nr’l"rlesota M ni ng & Manufacturing
Conmpany, e%e—%?ir fl uor [ nat ed hydrocarbon surfactants, may be added. 10

The pres surfactant is desirable because it provrdes an increase in

uni forgity b Ire;.esuu&gves@p@wm 308minYwas'2hdrgta With Sitér BiGRinSdaRdlariNednd 66tEmi of
hydrogen &yibhRédatehood BRmS bicgailidakidwiis bdded throliPa Sdwabri fivhels&Hd tel fHelGinsdd Mth an

I nvent i onadakienal 396 i adsrmlau {viter200dtams of Pyrazide 425 MllofduifadtanPitCS 1204 iahd B ISF 509

f acet i ng, hydsagendlerotidsweéladded; amd the/arbasdoRition vids Brought toFeéflukunded a welter deterisa| e f or
use in a nustic wafershpyiigiad D) coystlloghapliic arientativh &ere bioheddy itriviersing the wefeisinthedsich- al SO
be used tiogslutién aba tehopeeaturs oflabauibtl 8:2(°€ fosabbut 4 tdds s Theetchiogslution®tntied (100) silicon

U. S. - A- 4, 847at@d Aboul §t um/hr. Sen Tahiied bpipwf er red appl i cation, the etching sol ution
can be used to etch (100) silicon at a high rate (about 125-140 pmi hr.),

whi |l e sto%%_at hi ghly doped boron interfaces, allow ng production of

| arge, thin boron-rich windows on the surface of th| ck sili con waf ers.

These 3§| | cdr"? [srten vessel @5qmimx 200mm),was charged with 1440,m! of dsjonized waler, 1170 gpams of, m
masks. % |3é°°d?' W‘%#‘?'F’E‘B?F“d? W@f@r@m‘ﬁg"% ?%TPB?PWB?" t he
i nventi on ‘?s °%f i tef?f’“ 11 er 20 . Silicon

[lizon feﬁh%’f? acS er P’(ereﬂ’f dbyimmersing oy
gxr),gzlcagzt aI sﬂ?':o&g pera;ﬁ%a IVISE C ora g; The'e glng m"gongngeggm%gf a(r)ﬁ

vessel ar ed vm th 3 liters of nonoet hanol am ne and
600 ofE)ngrp_@bzed vvater 900 Gram; of gallic acid was added through a
powder fumner;, and the funnel rinsed with an additional 300 nml of deionized
wat er. 20 Gaaglini Byrext¥dciioh kbtfle wéb charidd with 335 vil df tohcdthandianiiteand#® ml ofdBibhizéd watéd  Of
30% hyslr omes Graisot bR a6 was @ddetEfiroughiholvle? fudé). 25 n Of pitletidiie, YVABof Riirfad@Ri("FtO

refl ux umdemn ami valtop30%CiyddgeneroxidéSivdré addad, Wi the ambapssiulich was bibght to reflux under a
cryst al | ogatexpdridenset | ent ati on were etched by imersing the wafers In the
etch- 30 i Bijcopwhfetsihavingat(t00) ceystaliogeaphic erienthtion lvene biclieti By iinAe 0D te wbfersintheetoh- 5
hrs. The ieg sohtiorat 8 tdmpeiature of Bldutt257CIfOGHout 19 hre e aichitg solution etdhediie) sili®dd afar r ] .
See T&b| erate ofrbp@ RO-7EMNWPEE® Tabiglkpelow. A pyrex reaction vessel (250nmm x

200mm) was charged with 1400 nl of deionized water, 1150 grams of gallic
acid, 25 WBBOO mM of nonoét hanol anine and 7 m of
surfact ant -129 The solution was heated to reflux under a water

ot :r.r,., Gl
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“ 40 *rate of about 125 [err]. See Table |I bel ow. EXAMPLE 3 A500 ml pyrex
reaction kettle was charged w th g3g.dflgefss MONOEt hanol am ne and 75 m  of
dei oni zed water. 45 100.4 G ans of gai PI c acid was added through a powder
funnel. 25 m of piperidine, I m of surfactant ("FC 129") and 3 ml of 30%
hydr ogen peroxi de were added, and the anmber solution was brought to refl ux
under a water condenser. Si-licon wafers having a (100) crystall ographic
orientation were etched by imrersing the wafers In the etch- ing solution
at a tenperature of about 1250C for about 10 hrs. The etching sol ution
efc ed (100) silicon at a 50 ratmsLef Tabout 60-70 [err]. See Table | bel ow
ARATI VE EXAMPLES A- G For purposes of corfabhsédivet he procedure of
Exanpl e 3 was repeat ed usi nExampgef or mul_ati ons Easm wn 55 | . In
each Conparative Exanple, ap argmati.c conpound, other than_as defined in
the dggcription above was uSed In tRe forftul afion 9 n p‘?acezof allic acid.
In each casSe, the etch rate resurts for—(too)y—si+icomwere found—To be
unaccept abFeEmutaticnyr mul ati ons and the corresponding results are summarized
in Table | .. FP 0_421_093 _Bl TABLE |, Conpara}i ve Exagpl e
Exanpl e 1 M‘%fwa“%a‘““ A* B & DQ ek Aal JN S 8
MonoetihanoPiparidine X X X x X x X x Xx %X x xX X«l5

Piperidine, . . . X X X X X X X X
Pyrazine ~Y¥razine X $at ef X X X X X
X X Water X X 20 purfgctagt X x Xz X X x Xg X
X_ X X (FC-129) Hydrogen Peroxi de X X . X X
X 2 s“rfgg‘;?é‘t X Gal |¥c A%id X X X X XX X 26 QuinMydrdhe
X1, 2- Napﬁ%oqu none- X 4-Sul fonic Acid so
Alizarin (Brdr@ged Aedrbxide X X X X X X
2,3-Dihydr§x pyri -, X ...dine 35
3, 6- Di pydr %r?‘fn X X X X dazine 1, 2-Napht hoqui none
X 40 Catgﬁi}ﬂ‘lbdrone X X Etch Results* 60- 45
Etch Rate 94 125 70 S N N N N NS VS *The
, _ x
fol | owi ng ?ﬁ{tﬁﬁﬁ fiddshacneave been used:
80 Alizarfi.n : x
Quinalizarin X
2,3-Dihydroxypyri- X
..dine .
35
J,6-Dihydroxypyri- X
dazine
o/ 1,2~-Naphthoquinone X
40 Catechol X
Etch Results*
_ 60~"
45  Etch Rate 94 125 70 s N N N N NS VS
(um/hr)
*the following abbreviations have been used:
S: Slow
N None
50 vS: Very Slow

NS: Non~Selective

55



*S: Stow N None 50 VS: Very Sl ow NS: Non- Sel ective 55 4 EP O
421 093 Bl EXAMPLES 4-8 The procedléf,%&hsg)&a‘rrpl e | was foll owed by using
the sane ingredients in the sane relative proportions, except that the
anount of water in the solution was varied. The results are sunmmari zed In
Table |1 HEXAMBLESASARIE |: 10

égtr)ggﬁlt ;) f The procedure of Exam eé‘r%; $ po_\! V\aetd%)r/ using the Wa@r@en&s in the saRrg;[ rglal(ivl\e/?)!'o%ortions,
41 except that the amount of \N%T‘gn ze solution was varied. results are summarized in Table H éaelow.
1336 ° o 140 20 53
140 8 ' 137 25
Clainms 1. A nethod of selectively etchﬁé§2¥?ﬁ5¥e crystal silicon with a
(100) crystallographic orientation, conprising 30 contacting said

silicogywith an etching solution which cogpintesggal | ic aci &teln am ne and
water. 2. The nmethod of claim1, wherein s@ig gnine I's sel ec fromthe
group consisting of a diam ne having 2- 4 Arbon atoms and an kanol am ne
In which each al kanol group cont ai ns (Eo3ecBeposntit ons, pref &

monoet hanol ami ne. 35 3. The nethod of claim1 or 2, wherein said etching
solutien furtheg.appiel Ses pyrazine or piperidine. 4. The nethod of any
one of the prec&drng ¢l ai ns, wherein hydrogfn peroxide |s addegsto said

et ching sol - utiod. 40 5. The nethod of any~one of the preceding clains,
wherein a surfact&nt |s added to said etch#fig sol ution. 6. Thé3gethod of
aﬁ?}one of the prgceding clains, wherein sgigd etching solutiopggonprises
about 426 nole percent of gallic.acid, abo 5 39-56 nol e per ceny of said

am ne and about 57-38 nol e percent of mateg. 45 7. The net hod 09 any one of
t he precedi ng cl aigrs, wherein said etching53ol ution has a tenpdfature of
about [err] and has a pH of about 11-12. 8. An etching solution as
discloged In any one of clainms 1 to 7 suitable for selectively etching
single crystal 50 with a (100) crystallographic orientation silicon,
sai d sol utggmmecontaining gallic acid,. an anine and water. Patentansprfiche
55 1. Verfahren zum sel ektiven Atzen von einkristallinemSilidummt einer

kri st al | ogf, aptheinda@rselesfRly eichihgdinglelchytal ¥iBon WAk (hmj &sidibdéiphic@Asntatibd, campaBhgT t

ei ner Az | 0S Ungnthdlind‘€iid shlebn with di letchig@Solutieh whidhtomprisss ghllie acid; iah ariie Bndukdtbr.\\AS S ET
enthfilt. :
2. The method of claim 1, wherein said amine is selected from the group consisting of a diamine having 2-
4 carbon atoms and an alkanolamine in which each alkanol group contains 2-3 carbon atoms, preferably
monoethanolamine.
35
3. The method of claim 1 or 2, wherein said etching solution further comprises pyrazine or piperidine.
o } 4. The method of any one of the preceding claims, wherein hydrogen peroxide is added to said etching sol-
o ution.
40 : :
5. The method of any one of the preceding claims, wherein a surfactant is added to said etching solution.
6. The method of any one of the preceding claims, wherein said etching solution comprises about 4-6 mole
percent of gallic acid, about 39-56 mole percent of said amine and about 57-38 mole percent of water.
45
7. The method of any one of the preceding claims, wherein said etching solution has a temperature of about
115-125°C and has a pH of about 11-12, '
8. An etching solution as disclosed in any one of claims 1 to 7 suitable for selectively etching single crystal
50 with a (100) crystallographic orientation silicon, said solution containing gallic acid, an amine and water.

Patentanspriiche

65 1. Verfahren zum selektiven Atzen von einkﬁstallinem Silicium mit einer kristallographischen (100)-Orien-
tierung, das beinhaltet, das Silicium mit einer Atzlsung in Kontakt zu bringen, die Galluss3ure, ein Amin
und Wasser enthait. ' ’



"5 “EP 0 421 093 Bl EXAMPLES 4-8 The procedure of Exanple | was fol |l owed
by using the sane ingredients in tgpgaopplpre! ati ve proportions, except that
t he amount of water in the solution was varied. The results are sumari zed

in Tabl e B(AMEQ\%G 5 TABLE Il 10

Amount of Etch Water Rate (Mol e
Percent) The procedure of Exampl llgéed by using the saﬁéiﬁﬁ@éiﬁté}n the same relative pra:q%r:lions.

41 except that the amount of watdr ifr the solution was varied. The results are summarized in Table If Befow.

133 20, 13 X

140 ,7 53 140 8
57~ © 137 25 d ai npagre Axret hod of sel ectively etching
single crystal silicon with a (100) crystartographic orientation,
conprising 30 contacting said silicon with an etching sol ution which

conprimes gallic acid, an am ne and wat&mout offhe -net hod &tckl aim 1,
wherein said amne is selected fromthe group. consisting ofrakedi anm ne

havi ng 2- 4 carbon atons and an al kanol ani ne 1 n which each(@{/ﬁnol group
contains 2-3 carbon atoms, preferabf¥OHBBREFERMD ani ne. 35 he nethod of
claim1 or 2, wherein said etching solution further conprises pyrazine or

pi peri#ine. 4. BHkenptd hod of any one of the preceding clains, wherein
hydrogen peroxide,is added to said etchinggsol- ution. 40 5.11Bhe nethod of
any one of the preceding clainms, wherein a_surfactant is adq to said
etching solution.36. The nethod of any on&®of the precedi ng ¢lTai ns, wherein
said etching sol ugion conprises about 4-65&kole percent of gal4d c acid,
about 39-56 nol e ﬂ‘e?rcent of said am ne anggabout 57-38 nol e pgycent of
water. 46 7. The hethod of any one of the_preceding clains, rein said
etching solution ®as a tenperature of aboég [err] and has a of about
11-12. 8. An etching solution as disclosed in any one of clains | to 7

sui tabjse for selectively etching single crystal 50 with a (100)
crystal |l ographic orientation silicon, said solution containing gallic acid,
an am ne gngmwater. Patentansprilcho 55 1. Verfahren zum sel ektiven Atzen
von einkristallinemSificiummt einer kaistallographischen (100)-0Oien-

ti erung, dasAmethodalbdetivelydivhingsitglecrystal siiicon veith a¢to0)arysiatingrapbjc érientiidnni cakprising
bringew, di ecoBtactingsaid silicen with an efthingisalutich wWiichsempriges dalli¢ acid, 8n dnfifelahd Water] 11111

111111111111111 * C L M S *
2. The method of claim 1, whereln said amine is selected from the group consisting of a diamine having 2-

4 carbon atoms and an alkanolamine in which each alkanol group contains 2-3 carbon atoms, preferably

monoethanolamine.
35 .
3. The method of claim 1 or 2, wherein said etching solution further comprises pyrazine or piperidine.
u 4. The method of any one of the preceding claims, wherein hydrogen peroxide is added to sald etching sol-
ution. :
40
5. The method of any one of the preceding claims, wherein a surfactant is added to said etching solution.
6. The method of any one of the preceding claims, wherein said etching solution comprises about 4-8 mole
percent of gallic acid, about 38-56 mole percent of said amine and about 57-38 mole percent of water.
45
7. Themethod of any one of the preceding claims, wherein said etching solution has a temperature of about
1156-126°C and has a pH of about 11-12.
8. An etching solution as disclosed in any one of claims 1 to 7 suitable for selectively stching single crystal

50 with a (100) crystallographic orientation silicon, said solution containing gallic acid, an amine and water.

Patentanspriiche

65 1. Verfahren zum selektiven Atzen von einkristallinem Silicium mit einer kristallographischen (100)-Orien-
tierung, das beinhaltet, das Silicium mit einer Atzi3sung in Kontakt zu bringen, die Galluss3ure, ein Amin
und Wasser enthéilt. '
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" EP 0 421 093 Bi 2. Verfahren nach Anspruch 1, wobel das Anin aus der G uppe
ausgewahit wird, die aus el nem D gpigazigasps bi s 4 Kohl enst of f at onen und
el nem Al kanol am n, beI dem j ede Al kanol gruppe 2 bMs 3 Kohl enst of f at onp

enthalt, yor Ainlh aueder Rxhéeagsgew }(gde%ns( n mit
h t égq di
ﬁnmsg;;m Q{,‘g s{;} é’%‘/or r‘é"gﬁ@%ﬁ@n Ans r “s e 1 1

wobei V\asserst perOX| zud erAt2| sung hi nzugefflgtvvlrd 10 5 "Ver f ahr en
nach i g gegdeydnarretifich Xbplei DEISES) derbi AORRIESIRG Bes WeRPEH P gﬁ'ziﬂ ode? PipbriinZumRe
A@ 6sung hinzu- gefugtwrd. 6. Verfahren nach I rgendel nem

der vor her ge hiirkren rdeisigesdeinem demuiergeflériderAng priiche Wb & Was erdtof it dxid 07 GonAtzIBsung 6
Mol prozent Gadzugetipewirde, etwa 39 Ml prozent bis 56 Ml prozent des Am ne und
etwa 57 Mol prozent bis 15 38 Mol prozent Wasser beinhaltet. 7.
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S = 5. Procédé selon l'une quelconque des revendications précédentes, dans lequel un surfacteur est ajouté 2
ladite solution d’'attaque chimique.

6. Procédé selon I'une quelconque des revendications précédentes, dans lequel ladite solution d'attaque
45 chimique comprend environ 4 & 6 moles pour cent d’acide gallique, environ 39 & 56 moles pour cent de
ladite amine et environ 57 & 38 moles pour cent d'eau.

7. Procédé selon I'une quelconque des revendications précédentes, dans lequel ladite solution d’attaque
chimique a une température d’environ 115 & 125°C ef un pH d’environ 11 & 12,

8. Solution dattaque chimique adaptée pour attaquer sélectivement du silicium monocristallin avec une
orlentation crystallographique (100) selon 'une quelconque des revendications 1 & 7.
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