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•t:laacl !or the pl:'Oducti.Oll at a mpaae:r J.ay.r 

J.a a at:ructuz-e 

Dycript.i= 

The praaat invtmtio~ relat:•• to a method for t:he 

5 product.ion o! a spacer layer in a ati:uctur•. 
Spacer layer•, •o-called apaaere, have acquired 

great .t.a,portanc• in •~coAduo~or technology. 
Spacer• are produced, eor examp1e. in a •tz:uc­

ture, for ex•mpl• .a bo1• or • trench, in order to l:trl.ng 
10 about lateral eleetrieal in.au1at1on of bolee, paaa&g•• or 

trenchaa, to depoait •a-called seed lay•r• or to inaor­
po~ate dJ.ffuaiOZL ba:riera. 

15 

Silicon dio•ide (SiOJ) 1• typically uaed.·aa ~~ 
m&~erial for the producticm of an'in•ulating spacer. 

A canveAtional me~ for. the production of asi 

8101 apacer is 4eacribed below with re£ereice ta •ig. 1. 

l"ig. 1 illua~r• t•• a •t:uc:ture 100, which in this 
caae may be a trench, !or example, prior to ~e 4epo•i­
ticn of th• mater1•1 toZ111J.:g tbe •pacer. ln th• example 

20 shown in Pig. 1a, Che •t:J:"Uctuzia 100 i• fo:na•d. iD a 

multilay•r •t:ruc~ure campri•incr a fir•t laye: 102 aid • 
••cond layer lOt. 

· Th• f irat layer 102 ia ~ypica11y a •iliocm. 
•uJ:)•trate witb. tranai•tora Cfro~t end), and the aacond 

· 25 layeJ: 1.04: i• uaecl :t!or 1:1'• int.ercmalieet:ion {metal1izat.2.cm) 

o! t:he t:ran•i•tor• (back end), t:h• sec:ond layer l»ein.g 

compoaed of S.l01 ill.to wl::Lich Mt&l t:rack• •:• embedded.. 

After t:Ae !o=aatlOA of the at:ruat:ur• 100, S10i J.• 
clepo11ited., th•reby fo:nt.i.Ag an 8103 layer l.06 on the 

30 aurfac:e o! the laye: 10'6, 011 the •ide wall• of th9 

structure 100 and on the bct-tc= of the structure 100, •• 
i• •hewn in Pig. lb. 

Th• •P•=•r ia co.pleeed by aarryiDg out ani•o­
tropic pla1111& etcbing, by aaane of which the ~ottom 108 

35 of th• at:uctw:e l.00 i• expoeed, a• can be ••en in J'ig. 

le. 

At: ~· .... time, th• Si01 layer 106 above t:be 
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layer 104 and a amall pa~t. c~ the layer 10' are removed 

by the plaama etc:bing, •inc:• tbe etching rat:e on. the 

•urface o~ t.h• waf•r i• greater t:han on t:.h• bottom of ~· 

atl:licture, a• can likMri.•• be i•tb•r~ from Pig. lo. 
s :tt. 1• llVident from the above deecriptioil of the · 

method mown from the prior art that t.hia Im.own method 

for th• p:roduction of a •pace: in a 1t:ucture encamp&•••• 

a complicated aequ.ence o! •taps, campriaicg the •teps of 
produciDS t:he •truc:1:ure. depo•iti11g t:he material frcma 

10 whicb the 11paaer i• t:o be produced, and the • tep of 
expo•ing the bottcm of t:b• at:ru.cture .by an etching 
proc:eas, the different etdl:Ling rat•• on the •urfac:e of 
th• ~afer and en tbe bottcm of the atruct.u:e becan1ng 

inaraaaingly problema~ic in. ~· ooiit.xt of preeent-d&y 
15 atructuree wbich .re becoming ev'ar c!eeper. 

a.fer.nee i• -cl• to th• fact that th• above­
da•cribed aonventi=al method from tlle pz:ior art.: is not 

suitable •olely for raaoviDg an SiO:a layer fJ:'am a bottom 
108 o! a •trueture 100, rather Si02 layer• are generall.y 

20 removed from hor:l.sc:mtal r99icm.• iA thi• way. 
Taking the prior •r~ deaaribed abov• •• a ata~t­

ing point:, tile pre•.a.t: bvtm~ion :i.a baaed. on the a!»ject 
of providi=g a aimpl~!ied 11ethod ioz: che prcductiOD of a 
spacer layez: iD a •tz:w:tu.re. 

25 Thi• object ia achiev•c! by mean.a of a method 

according to Claim 1. 
Th• pr••ez:at invent~on. provides a method for the 

production of a apaoer layer izl a structure having th• 
foll~D~ atep•: 

30 ani•ot:rcpia dzy etching of a layez: to be at:uctured, 

in ord.ez:- to pz-oduae t:b• •ti:uct.w:e1 
clean.in; atch1'Q9 reaidue• from tbe •trueture1 &lld 
d.epo•ition a! ail.icon dioxide with an org-anic •111-
con precur•or and cscme at a pressure of p • 0.2 -

35 l har aJ:Ld & ~emperatu.ra of 2oo•c ~o 4oo•c. 
The pz:ieaent 1nvcitiOD ia l:lased on tli• J.naight 

that cbe mai•otrop~c dry etching for produciD~ th• 

structure brinsi• about the occtlrrence of in•tancea of 

damage, mcxlification and/or contaminaeion oz: iaplaz:1.t:ation 
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primarily OD th• bottom c! a atruc:ture. Th• d"'rat10A o! 

a following wet etc:h.1..Dg •~•P fo~ eleanin~ etching resi­
due• from all of th• •U%'f&c:e•, typically by meaa.• a~ l-3' 

at::cgtb hydrofluoric: acid (BJ') , swst: be c:hoa.a. to b• 

S shor:t enough for t:be •id• wall• of t.h• at:ruatuze t.o be 

cleaned. but zaot for th• modi!i~ation of the strw:tu:a 

bottom to be campl•t•ll' removed. Suital>le process coo.t.rol 

during t.he aub••c;uent. c:emformal depo•ition of the layer 
fonU.nsr tbe apaa•r ha• the effect: that depoait:.:i.cm cm the 

10 aott:oa o! the •truc:tm:-a do•• not: bappen, with th• reaul.t: 

that OAl.y th• deai:ed late~al •P•O•~ 1• p:odw:ed by tbe 

depoaiticm proc•••· .IA addit.icmal ·et:c:hing •t•p auch aa i• 

required t.o cc=.c1ude the bc:nm method. acknowledged above 
i• co1111equctly 41-itenaed with. 

15 AceordiAg t:o a p~af erred ex11111pl•J:Y embodiment. of 
t.h.• pra•ent: i.Avez:a.t:ion, the wet-chemical claanlng i• 

typically c:art:":i.•d out by aeazaa of a 1-3% atrengt:h 
hydroflUOJ:'ia &~id (BP). 

Acc:oi-41.Dsr to a further pref erred exapla~ 

20 embodiment of the preaent 5.nva.tion, the deposition of 

the ailic:on preaur•or• 1:'.&k•• plaae by aaaz1a of an o,­
TBOS·CVI> proceaa. 

further p~e!•J:'l:'ed ref in.-.nt• of the in,,.ent.i.cm 

are cletira.ed iD. the •ubc:1a1 ... 
25 Preferred axem;plary embodiment:• of the p'l!'eaant 

invention are de•cribed iZL mo:• detail below with refer­

ence to the appel\decl drawing•, i:a. whic:b: 
l"'ig. 1 sbOW9 an lllWltratJ.an of th• at:ep• neceaaa.ry ~or 

producing a spacer according to a method of the 

30 prior •~~' and. 

Pig. 2 ahowa an illu•tration of the atepa necessary for 

producing tJatt apa~er according t:o the method of 
the pre•ULt invention. 

The method acco:cling to the invention i• 

35 described. in more detail below with reference to l'ig. 2. 
Aa.iaotrople dry etc:A.t.ng o! a layer 200 to be 

structured i• carried out in a firat atep. in order to 

produc• tb.e •tructur• 202. 

'l'bi• firat atep yi•ld• a •tzucture such as the 
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on• i11uatrated 1A Pig. 2&. 

The •tructUZ"e 202 illu•tr&t•d in Pig. 2&, eor 

example in t:Jae f oi:a o! a tr11nch or a hole, includ•• aid• 
wall• 20~ aDd a bottom 20,. 

The layer 200 i• a •ul:t•trat• or • wafe:, for 

example. 
Reference is made to the fa~t: that the layer 200 

to b• at.ructured do•• not have ta b• produced from a 
•ingla layer, rat:ha:- it: can alao be !onu1d fram a plUZ'al-

10 ity of layer•, •• ha• al:r:eady 'b•eD cl••orUted wit:h refer· 
enc:• to •ig. 1. 

:ct i.a al•o po••il:>l• t.o uae waf era wbic:h have 

already been Z"e&dr proc••••· 
The •election. of the type oC ~ layer 200 to be 

15 at:i:uctured depeac:b 4ireatly OD t:ll• intended applicaticm 
and ccmaequentl.y clif !•1:'• LA di!!erent a-1aoaducto: 
production tachlactlogiea. 

In tbe exemplary 8111:ao41ment de•cribed heS"e, the 
an~aot~opic dry et:chizig i• per!ozmed by mean.a of ani•o-

20 tropic pla1111& etc~ing. 

~. aniaotropie pla ... etahing.proc••• l:ty which 
th• atruct1="• 202 i• proc!'lleed, cm tb• aide wall• 20' of 
wb.ic:h th• . spac:er :La t:o J:te p:oducsed, brings about:, on 

account of ~• .a=i•otropy of the pla... etc:Aing 
25 proc•••••, th• oc:curren.ca of inatanc•• of damage, 

modi!ica~icn an.d./01: acm.t-iDaticm or implantation 

primarily on th• bottcaa 206 o:f t:'b.e •t:ucture 202. The 
.r••ult of t:.hia 1a tll&t •lready, during tbe produat:i.c:m o~ 

the •tructure, tbe bo~tam. 20C a! the •trueture 202 i• 
30 pretreated cii!feren.tly fram the aide wall• 204. 

ThJ.• difierea.t pretr•at:meat oonatitut•• a first 
easential !eatu~• of t:Jae .. thod aocording to the pre•ent 
invent.ion. 11.efuance i• made to ell• fac:t: that · t:his 

d.i!!erezlt: pretreament can alao be effected by other 
35 anisotropic d:r:y •t~hi:a.g proe•••••· 

Th• contuU.nation UMl etching re•id.uea t:hat aria• 

muat ~• removed a!ter ~· •tching proc•••· '1'hi• can be 
done, for ex-.mple, by a w•~-abamieal cleaning step or an 
iaotropic plasma oleanillg •t9P• 
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in a next •t•p, •ilicon dioxide (Si02 ) ia 
depo•i~•d with u organic: •iliccm precuraot: and ozone, at 
a preaaure o~ p • 0.2 - 1 bar and a teasperat.ure a! 2oo•c 
- 400°c, on tbe layer 200 to b• •tructured and iA th• 

5 r•gion• o! the a~ructure 202. Organ~c •ilicOD p~ecureora 

are known par •• by t:bc•• •kill•d in the art and deais­
na te material• which fo&m •ilicon preaur•ora. 

Thi.• depo•itlcm of oz-ga:ic •ilicon precuraors. 

w:Lth th•. proc:••• pa:amet.•r• apecif.i.ed above c:oaatitut:•• 
lO auitabl• proce•• coa.tro1 far the eOD!az-ma1 depo•itic: of 

th• apaeer .. 
On account of th• proc••• ccmt:rol, de•crib•d 

above with refereaae t.o J'ig. 2a, during' th• prod.uct.icm of 

t::he atruct~• 202, the c:~onaal clapo11iticm ha.a the 
'15 effect that d.epoaitlcm. doe• l!Ot bappCL oa. the bott:oa 20& 

of th• structure 202. Aa a reault, only the apacer 208 is 
produaed 1'y the dapo•iticm, aa can be ••en .in. Pig. 2b. 

20 

Lat.•ral •l•ct:ieal in.aulat.ion i• realimed, for 
example, by ~. apacar. 

Ac:c:ordiAg t.o a p%eterred ex8mpluy mabodiment, 

th• Si03 desao•i ~i.Oll i• c:an:ied. out. by -mi• o! a •o­
call41d 'rBOS proa••• ~!zig TBOS (1'808 = tetraethyl ort:ho-
ailicate) aa •iliaon prec~•or. 

Yet agaia. in aeccrdance with a further prefer~ed 
25 .xempla:y embodiamst cf tl'le present invent.ion, t:h• 

al::Jovem.enticm.ed nos proc:••• 1• c:arri•d out. by aeana of an 
01 -TBOS·CVI> proc•••· The procea• parameter• required for 
this proce•• •~• •• !ollow•: 

30 

35 

Dis~ance betweeu the wafer and gaa 11pray: 5-25 -

CA davic• for ca~rying out th• O,·~OS·CVD proceaa 
is known per •• by tha•• skillect in the art, ao that 
t:Ae .OoveaeAt.icmed cli•tance between th• wa!•r and 
th• s•• apray do•• not have to be explained in more 
detail.) 

(Oxygen•Oam&e) flows 1000 - 10,000 ecc:m 
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(TBOS+heli'Lml) ilows 

Proportion o! asona in tbe 

~•D/oscme mixturez 

100 - 3000 •c:c:m 

5 - 20 ' by weight 

'l'h• o,-nos-cw proc••• i• a ao-called SACVD 

S proc••• CSACVn • •W::tat:moapheric chemiaal vapour depoai­

tion). 
Aef •r•nc:• is .. d• to the f&ctt: that, in addition 

to the trencb•• oz- bole• d•acrlbed above,. it l• &l•o 

po••ible to uae other •truetu~•• in the caae of whiah lt 

lO i• dea~red to keep a bottom r99ioD of the•• •tructuraa 

!rea, wberea• •pace~• or oxide apacer• are to be formed 

on. •:ide wall•· 
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THIS SHEET HAS BEEN-. 
REPLACED I If Ill~ 1111~ 11~1111!11/ If 11 .. 7 .. 

Pat1st; Claim.1 

1. Method !or th• produc:~ion of a apaaer l•y•r in a 
•t:ructur•, cbaract•ria•d by the !ollowia~ atep•; 

2. 

ani•ot::opi.c c!zy etching ot a layer (200) 

•t:uc:t:urtld, iza order to produce the •tru.ct:ure 

cleazaJ.q e~ehizag residues :frca tb• •truc:ture 
and 

to be 
(:.202); 

(202), 

depo•itic:m. o! ailiac:m dioxide with an organic •ili­
ocm precuraor and··osaa.e at a pr•••ur• of p = 0.2 • 
1 bar aa.d a temperatUZ'• af 2oo•c to •oo•c. 

Met:!lod aaaardiag to Claim 1, c:harac:teri••d in 

that the layer (200) to be •tzue~ured 1• a wafer. 

3. llet:hod &CICO~D9 to e1aia 1 or 2, characterised 
in tl:aac. :l.n the aleaa..t.Ag •t.p, at.chins i:eaidu•• are 

15 :c:e&O'V'ed tZ"c:m the •icle wa1la of the •t:rueture and modi!:l.­
cat:ioza• of che t.ottam of the ati:uc::ture (202) are :z:aot. 

removed. 
"'. llethod acco~119 t.o one o~ Claima 1 to 3, ch&rac­

teri:1ed. in that the layer (200) to be :p:od.uced i• a 
20 trmich or a hole. 

5. MtttllocS acoordiA;' t:o one o~ ClaJ.aa l. eo -i, olaaraa­
t::erizad :l.11 that. the clepoe:LtJ.aA •tep i.aeludtl• a depaaltlcm. 

proaeas wi 1:11 oz-guic precuzieor• •. 

6. Met:bod accoz-d.ing to Claim 5, ahaz-aeterisad in 

25 that the depo•itioii proo••• 1• c:an:ied out. by .. an• of an 

01 -TBos-cw pZooc•••• th• 01-nos-cw p:roc:••• bavi:zag th• 
iollowizig proaeaa par ... ter•a 

30 

niataz&Ce ~.:ween the.wafer 
and ga• •p:ay 

(Ozygen+OZOD•) flow 
(TBOS+helium) !low 
Proport:ion of oscm.e in the 
oxygen/ozqne mix~ur• 

- s - 25 -
• 1000 - 10,000 aac:m 

= 100 - 3000 seem 

• s - 20 ' by weight 


