;e3e| DOFTTX. 1 nl1254DE Descri ption Sem conduct or

substrate and sem conductor circuit forned therein and
associ ated fabrication nethods 5 The present invent

rel dndL54®Ea seni conduct or substrate and sem c

circuit fornmed therein and associ ated fabri cat (mm ‘m\““\“m\““\
met MeEdscrdmtidm particular, to an SO substrate in «sosoe
which a nultiplicity of buri ed 10 capacitors are

formed. As the integration density of sem conductor

ci r Gamiscntndqtepar sbgltaate stardge IRMstadwitORAVEIrcuit
( Dy nf¥infe RAMIGBIAL GRS MRIBYH A9d GUBy UG {dh IS IRAES

15 undi m ni shed, probl enms of acconmodating the

Pequired storage capacitance on the decreasing cell
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echni.cal refinegent o - e renc apac S .
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in the t ation Eyrther at
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1@ r(ﬂﬁn@lrté?mses"e‘?ﬂ rEonsi der abl e addi ti onal
outlay. This applies | n part| cular to high-density
so-calle enbedded si,nce the highl timze
and 4% gﬁ?’? sﬁé"t"eg@%&ﬂr% @&r’ISJd:é@ g o?erﬁb%%mfm/scmults
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eas|§{,l e co |nedsvvit a Io%is CED CESS. Thg
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the |d 2REeakh khialk! yoﬁorl:?ﬁéantie@treéél BProXh et ely,  are

30 fF, despite the ever-decreasing c area. I n order
to reé'léqquig%rﬁﬁﬂacﬂ‘ﬁ%?% oAnd hi BO¥§pe, AWBOHEFfeF@ﬁ‘t technical

eancbfrmneéra:re ¢ff f sbephilakad ltﬁ:etrﬂﬂl'ﬁ cogSacHtoss| Yand of

the ck apacijtor" which bri cat ed %fter t.he
SHIHAT orEDAA CHT ol T 1 APLFEREY afts sacvaticed,® these

20n1:p&ﬂ:[désse% widiinecdresl 0o dpeibsansheior limata in the next

dedl egqﬁ :‘# %ol e, the surface area of the

storage “electro eing enlarged for exanple by virtue

of a cylindrical configuration. The second enbodi nent

t hatrur & HeloWtd s 5 ibhhedreReh capgakiebrsi N Wi cmoglc and
case, tﬁtfore t he se] ection tranS|stor is forned,

hol @RAYITUE ver yS FILFPRIHELRT r at | BLTARPER: di aﬁ@Péﬁfei"@ a
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or aidesi @D i hodeder ﬁl@\ﬁé”t:gﬁﬁl'rggr %Sfaf>9§catlon process

capacitance. Despite these technol ogi cal endeavors, in

t he Wirdse8abl % ut GRESEheF T r 88 c%%are%c@'w |a logic

300 lpygeisde able 15 to be achi eved using the

further-devel oped conventional capacitors.

Furt hernore, the docunment EP 0 921 572 Al discl oses a

mstmhbfstotabei mpatglmqmchnormm allﬁRAbAreid:ular, have
gQHEEOf E%hht?‘gh”%&f{ﬁ@dth%{n JfEﬁt the aim of

sem Conductor ~subst rate “an

cap&Earemg bel’H@efor%@@aﬁiht@n@@conﬁlswéé ¥t racenggant  at

BWa%ﬁoﬂn%ﬂiél%ﬁh§m Gal, paespetehivie g@@rf-&@creas:mg cell
substrat es Eﬁred in this way are subsequ
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30 contact with the finished sem conductor circuit and

al so cont act - area- dependent capacitances are

di sadvant ageous in this case. Therefore, the invention

is based4DE t he obj ect of 35 prdw ding a sem conduct or
substrate and al so a sem conductor circuit forned

t hetehﬁeanddaswcitateed trahsieabronviat fwdﬁ,ediifcabz@dngcontact

OO g RSB SEhpht ez meing

| nleﬁataEgeds ﬂNr[ h exaaple t obyhevdgiieondufct o cylindrical
SUbégf@;LSurBIEE%nObJ’lgrE% L83-8R81 @¥fbaineRarthedl 3k Wown is

means o a carrier strate an a sem conduct or
TonpbRenttISAREY \FARRGHESE i nsifat WHA Chay &38Rt udpelore  the

Idn lgéﬂ.%é’é@ﬁlolnat%hfshgtb@ t:?é Cfftordﬁl? F‘%S'l%‘%e V‘w}rit'fhaa very high

ielectric er an ectrically conduct| aye

f or 2PR&FLZ] r{)z%l?rul t! |d}?ﬂ3t§1 e Eaci t8ncett %?‘%1 into a
forsedlbbnahetoar@uhsuﬁﬂmﬁlaﬁ&athﬁmnaps¢h@oﬁ is fabrlcated
Sen\:ﬁ%?gl{g or. ns@ééﬁ a&gr?;nEQ' %h%y%%t eloof Stt:h? eleatrode
possi foréeover, for a sém conductor G rTui orimed

1Q hecahn t ®ee covralenednnebved meamssi nmpp®e mahewispherical

Cap@%h&@&ﬁdﬂ%%ng gBahR%re@ﬁ%ﬁl%ﬁﬁ@%hkﬁﬁcegEH&hBer”ﬁ?@) in
bei ng _avai | he el ectrical |y conductive I ayer

noeatar 1 5pn ﬁb‘rt“—ﬁérnqulFEFPéPtthF cSpREFiGAnce.” Despite

el eghegdes decHEfRfiaddly akseeboopB( atirt hecisair f @6eebbeable
the _carrier  substrate,.as a re

ult of .which
i EPBPFE: (P S A SrPebpbanesr viddn B0 tapdsRehe avle
15 n gboﬂqas aaﬂrrie‘uecbdlg/lrpg eslee | bedt26r cdpuel bpadesonmpntional
EE\? lzed.,gl n the case of corresponding patterning
this IecFrlcaIIy conductive |ayer for realizing a
group capacitor having a capacitance of approxi mately

30 E‘Erth'é%m%tr@r agﬁlé@@éuﬁ@ﬁ@ Eeqw regh i B7bheyiDRM cidses a
parti cul ar, al r eady be ﬁ esent%pr ef abri cat ed Ienll

them§§ﬁ‘P@on%QFct 5?‘ LG REe. C s&PEn f GRAMhE
2T apaemtiebadace ogr efeliabhytfor]ﬁedn@y et &igdchem cala first

pore etchl as are uIt f 30 ch afipnely., .. .

rant gongggtgysterﬁ stthragcn extra%r di narlﬁnuih\ﬂl;émty- of

sur tapecateasi sbebnai fedmadd, ifiura heewong, Shorsubstrate by

Cirgidihg or Efoseglé“coél‘&q{énﬁrb%lw tBoRet hee PO ESgar € The  two

aut onat i cal I y prevented, 35 A
hi gRUPERBEESEUr RFeRALe%Nt IR ap&Bifor HiYel c¥¥®i cSWPFRIgently
23&! glbrdugmcltim@o c]gfcbﬂt&d& lﬁlﬁhefcﬁfeabéﬁoﬁﬁéﬁ le‘fl khenh a way
ie ric layer formed in t or.es, thus ul.ting . .
* ERB tonEPR AP AT ne AEEASA BEpacit el SRR PhaciTouit
ot hebuhhnd an pnedapemenlednsanmbten:w tof f ocapheitors, thus
SUb?%gﬁ?L[ylng 11J1 n%%@é@%e m‘:]’t.nefalr O&\?ézsaf'f eEQP%% lt'agst h1‘.eor the
reali zation  of em con uctor circurt in . )
senfcésstdéEtor Hoavgy@tont ingksasahe defftonbbeedr in making

3GUbsbhateti swResf efRdl yr hasekedn i ofdusihst Idt®uit and

havi a nonocrystalline | ayer as conponent | aye

o' 185" ayoroRbarhsar B ORER EN tand aACBRCAGRLCER & are
as ddsaideanteleionat én fobiswdagle .r eason al ready known
fabrication nmethods can be nodified in a

cost-effective manner and standard processes and 10

f abfhexeiforeappahet ubreenhbon aries | haged can comei mgect of

340 Bewsedn Wil regarddaddioret Redhshatlabrigati niso o
a sem conductor substrate, firstly, a multiplicity of

15 é@ﬂﬂ€§§Qﬁ%§°éth&F§&lé c &P&E rt@@ﬁﬁﬂére?@étr6§§001ated
aref&wmtll@nan@aﬂfdcﬁ sihspe i@ pOslsibes 8o realize large
di el ectri.% gy IS fabrlcatled at éh surfac of th cost-
deplgé??icd‘ 7 of *¥he “car?iert %lbjbs]f rat e APCET waT'd

an elfdectiiyval marno@xductive |ayer is fornmed for

realizing a

a



20 nultiplicity of capacitor electrodes at least in

the nmultiplicity of depressions and a first insulation
partial layer is produced over the whol e area.

Fur Imé23diD& a seni conductor €ohponent substrate with

a splitting-off boundary |ayer forned therein and a 25
second insul ation partial |ayer is provided and

con e h S by n

o RS Easakt (0 he s bRECSRERLFEy SRLEBL e ) (TR D ect
par tisof acheé eyed, comducpértcgwb@nentbxub@ﬁa@ e afs §p| cerrier
Offéﬁbéﬁ?%éﬂ”éﬂ&'39égﬂlégﬂaﬁgﬂ&klé%ﬁ%onéﬁtaﬂéﬁﬂﬁtmlth an

of 30 which the final sem conductor substrate with e
%ulﬂPﬁWLﬂqﬁPQﬁlé%ﬂﬁuﬁ%?H%F?%rh%db?%w?%%'cérWPéFlpllC1tY of

subgleples divmbtaitieth i diel et ticulayéy shaphe @l@éctrically
cost - ef f ect.i ve nner. gS Pr ef er.abl, t he degig Jhonst of
arquﬂiﬁg I%F mebeehr EPEct FEAAAIER or MRt ERPHGC Y

f or dapadingrueses being céormed su@stum&ecnnnpasedsubstrate

nd t | _
countereﬁ%ﬁ%%gg %%#%Néyéyiw dopi hg E%e CSFrE?lS type, 1t
1Qubstsr apesisihlite vimgngomerof tHeE pér esemicopdpsipE 5circuit

10 ¥or#ed25the?eibhetearpei t &6n chet e6bhhsctisgd ir§ a simple
preferrg¥y nitrided oxide, Al1203 and/or Ti 02,
r es g \MuQﬂPﬁﬁﬁqP¥§rneﬁy¥%$pe?%tuFQCF§§F§9an&€Q%%}tance
a hifglr tiedmety ibeicansiwitl s5le obt ai ned. As
electrically conductive layer for realizing the
capacitor el ectrodes, preferably an in-situ-doped

15 enThendeice o r hea Bky aconéuqerbmsi tleyeandiged t Benedorping the
Suc'?tuﬁtvmn.tc!'lacty ao ﬁ)&’cl:it%{'y PEctpdhykdyal preferably also

capaci tors can Ined to forma group capacitor,
wi t @t d@ko tth?e %‘éﬁ#‘%%d@ét orhi FRaFiera wrate' as a

memyasulel lof swm.[@fl es aphytipl fedtasogeinadnddealdr capacitors
conponent_ i n th conduct or substrgte Q%%gﬁdin

to .
t he 9 erl§ on® %P% patit oPE°8PFuafl gar%qgscrlbed
zeubsiapace.dmmugs cogbact -bennerdtaldi 2ed. a dant actheholaase  of

th n er is far
|n t (?%%g 4A§¥%ﬁ?l a %F%%?ggﬁéjsgn#ggndu {E qe%%Qlcally
substarsiuctiMg thryremdient agabusingf angiﬁ'r@nps capatchéor having
| nvent i QR A& £IY ad el iZRf-dxii ridie1fwr ther @ ai e Tié%orage

i nvention is describhed .in. nore detail beIOM/u3|n
exefFARES! OO dFRENEL S/ ¢ B efE&M o the %‘?%W'ﬂ@lar'

25n tdirdddyurbe: prieperes prefabiibcabed simpthéi e;@mlconductor
sect QQ?! views for 30 illustrating essentia
fabﬁ%: |ﬁﬁ#%1eps in the fabrication of a
sen1conductor substrate in accordance with a first

exeqp{ {gﬁﬁ Fbgur ﬁeZAc?Bch§o§§ ShQW preferably

simp |f|ed sect | views for illustrating a
semimRttRY SUBSErarBeMacadcBCFANQEM N a dcdngesult of

3exerpliadyy erbodirreetiyandrami@ssaci abedemetdpsk shep ikh  an

fabricatin contgft ol es;
extrao inarily

and , .
arge surface area is obtained and,
furthermore, short circuits or cross connections within

the pores are automatically prevented.

35 A high-temperature-resistant capacitor dielectric with
a high dielectric constant is preferably used for the
dielectric layer formed in the pores, thus resulting on
the one hand in increased capacitances and on the other
hand in an improved insensitivity for the subsequent



In1254DE - 6 Figures 3A to 3C show sinplified

sectional views for illustrating a fabrication nethod

for a DRAM5 nenory cell. Figures 1A to 1C show

si nnlfa5ddEsect i onal views for 4ltustrating essenti al

nmet hod steps in the fabrication of a sem conductor
Subsircates d 15 B0 r dlairey Wehé aeéittsatienpbef ar sethiconductor
exenql 0 | C th Fi 1A a

il O o Rend (bR Ml b S o
counterelectrode E1 are forned in a carrier substrate

L, v{qéh sCRPEGAENLER LARAHLEANUN! BEoRUBALIY! badd on an

exa pre erab y a silicon sem conduct or vva er.

Pr efr?élamsyleatrmheu BRVErgy Bf PORRSTYSERbliRenel adaver as
depresgidend nlzht?@r caghi erlosullsyeet &sl, m@mpatlon layer and

conpri oped silicon

ol 0Bt eherifar TRERo S8, ARG STetTREC I 20tk Mpiph reason
substinateeiyhdsnawd opaht i cahtent metthontsofcaapmeexmuéiéfted in a
101%0%@ %fgeoé 1@(eanpln?n gd 'achcil r%‘t: ¥1d%9_ er?cegsés and
first vol %eri na i nrer se uori c

1@ci cfaétmmatdrpr( ZEPapp tiei ght fha i auat eﬁ l—lﬁet ﬁ‘-én continue to
hydngd lysgyd € acid solution is an el ectrode 25

connected to a second voltage termnal. A voltage is
subsequently generated between the first voltage

ter m’rirtai anedarel seeond vhkt ageetkodi nafor saifhbmildageng a
ano I‘OXI ely 2 val.it The voIt

di ftl‘Jser ence (gu ween Jf“’}r/ts(? a%duisetcafrfd vol taggtlspd'mlty of
1ber rdemtess:s)r@sandvaltso t i sap@sE,tar regunténglectrode are
Cur IR dlPNShl Vo AWALLINT LenaRPLeX! MR Xntl0 JNiBectric

Int ectrochem cal pore etc % EOT es
apprie¥atat e$yfii@@‘lﬁﬁ1t\ﬁ|ddeatan§hﬁ L S, dhfeté g @@eﬁessmns

ar e gidpducesl i nchde caafreérsubshbateateaftemfa;efxwar% an
m nut.es the i st anc he, adj.acent

(g bet vvef Rar 13

bei i S5 3fh°e° - éon "t%%’é 1anbRtFhg PE Tealizing a
28ppmoxi tigtlel gl 20 o caamcthteo::poeéecltmod@saratangmsm in the
Spatlﬂtﬁéﬁblrl%(}nf gy ar é Hhons I % 'nsulation
order topro e capacitor counterel ectrO(f 1l

t he Rertliagy sb%K?t‘ateSl REUAWFRY oPVENe SEmR cowbeéﬁor area.

mat Q"dxadhéﬁn&aé r I@dsautcéﬁaueesaﬁplcempentene gus»seetaxeotﬂ th a
the paores P. Preferabl der to form

n o a h|
dopet® Lird e ec}??‘t“{%"luw c%‘?ﬁ%ﬁtlt‘;@rtr‘ﬁ?er g&ﬁ‘l ngnd a
2gl azsedand or imdullatiba pyasciRlandlabhen odtdgi ftuseﬁded and
i ntaq,t tr
tr e | SO9S AR AEE e, G € | BROERERE by means
pr efOsﬂ abhy mespactchvar tabubabhon tarEiedsuleyvaysi n Finally,
t he fﬂ&ee&t'eﬂe' SR Irdueid At EShpdhdhUEBbdfrate is split

Preferably, phosphosi|icate gl ass_having a thickness
of a?itfev?‘ha%?re?%tstt:sn@eﬁgglP@Hngérhﬂoﬂaﬁh’?rsoéﬁcé iGgsult of

3bhe waor@s Pehéhugingsul tdeifdi doh@itdor do@ulﬁgtﬂétéhew1th the

entlr surfacelnt ere of the

car MES B T e @ 1ca§§caﬁoalster§é?ﬁ‘§fi c%nge carrier
it issuled tooa tposSisbl @bttale:fefdecunva@orpa:haseuﬂ@pljng simple and
part £ es, as i s known for exanple

in tcjhé:éjc'f a%r%ca%%%tﬁ?%ench capacitors. Hydrofluoric

acid is preferably used as the etchant for renoving

3the mapi 1l Ass,c 0 @e%eresetl‘aa@nt sral secbgbAg BP! endfhs of

ol ethes: Accfi”d’ 2 bstrdhi BCBaRSbel B okt T  Roges in a

t ar getred e edubetmaitieon cbmpaseatndofn aserammmmtor heiaterial

densj e n i ckn e ;
sepaalrr{a |%%Qmépééag§§t hcgoﬁ{eEﬁereeLl eél}ﬁjéé;b % ? 8%388 tb? doping
overthe vialer yemgeulsir oaieh :trhetlpermmswathlee pores.

met hod, such as e.g. sem conductor doping,

concentrati on of the etchant, current intensity,

vol tage and etching duration. 30 In accordance with

Figure 1B, a dielectric layer D is subsequently forned

at t he surface of the depress| ons P and of the carr| er

T A Y T T N A NN o




35 dielectric over the whole area. Accordingly, in
order to forma nitrified oxide, firstly a thernal
oxi dation of the carrier substrate 1 and a subsequent
ni t ITnd2hgD&Ere carried out. As dn -alternative, in order
to realize the capacitor dielectrics A1203 and/or Ti 02
t hatther ecapdail2édd Didiel@ctfuird hesedr a$0§1&idﬂe&akﬂy nitrided
dep ion ,of ~cor rial V. be-c d
out 8?&#11 par‘afohoﬁll gﬁn%@%%dtf@%”%se Lal A% PSr iRl both a
hi ghigbnpéesperatigs stmlsraqgm t @ndli et echigles dhpshactric
furiphgsiphe Baveodthigladi el ectric constant, a 5
semi conductor substrate is thus obtained which is
%U|table for a nmultiplicity of standard processes,
. easi n@nédt@gcaug&tewauatuve puagessesoranﬁeallzmg the

furthernure rea capaci tors havi
CanGRBrERCeT T hPEEroaRE’ et BN spesitpgdoped
dlebethDndhayem'Emanerhelpdﬁesdépasdtaﬂsoamd tdeeterned in

sur f . 1h | Mm ' I ;

confact o I iR € mEtPEL RS of 11 BACE18LER! bpaci ors
1¢ eakppi R &9 lpﬁélﬁ@lﬁ?rﬁ¥ac@ﬁé@%t@ﬁpﬂqé@Fﬂbdes at

| east in the nultlpI|C|ty of 15 depressions P on the

dlelec ricla In order to realize the dlelséé&ic

| ay¥rtB 3R |dttf?e e G TR CHAUTtF TR F ay®r memory

it belaoaS|@ﬁefenahkytﬂammeﬂ)a$osemecanémecarledmﬁbﬁbnt in

neth I o) I
IR SRUBER s T BRe itadina b Bp gfshcion,
15 n a@eorqﬁmmm::aw ﬂgm*eeclBlnb;thﬁayca;frJeeaan@mbstmte being
' nscgm@eee% leeisstala i ne ésmseedlml%r WRighi als filleq
5 preferably in-situ-doped pol [icon are
depwéuttbe@ srsmadid ngholayen eind ass a @’éfgcqitlcf thai érsulation
not 1aRky afe thize spaieenducdt ei@striddd.ed, but,
noreover, a layer covering all the pores is formed at
the surface of the carrier substrate 1. In order to
2pat Farnhiehi sadfartageonsakef icemdnttsi vef | aher EXxention are
pho I [ d carried out,
theEe E%?%%%gﬁﬁdpégﬁgéﬁﬁuﬁﬁg a erlégn%clng patt erned
by neans of conventlonal photoreS|sts subsequent

eXPtQ*?l'ér %rﬁf@hé:}cﬁgglgt d@@s‘@%ﬂk{éd‘suﬁlﬂ ﬁ?%y d(ehﬁilla belctaw using
nmu 0 i ndi vi dyal capacitors (or _capacit,or
el e@?&&@éé‘)‘%’ SHPDYESc & EEESTERNFedq Fhghérawing.
2%arrier substrate 1 are produced, in accordance with
Fi gyre redetern1ned nunber of i ndividua
cap 81té%§%6 Icaaqpacnor el ectrodes) being conbined to
forma group In1254DE - 9 and realizing a group

capaqigh@eshaw g aporedet ermned capaci tance.
Particul arly when realizing sem conductor substrates

for so- caIIé@OMRAMlﬁ%ﬁR%F ces, S%%%ho%%&terthﬁwﬁay for
3be set in SUQ v twaE itrhated Seraaicdl Cﬁécrﬁc@tmm steps in the

capacitors deS|r capaci t.anc :
apprOX|nateB$&§6 ?gdﬁce&ema§° 8c58§ioﬁgpsﬁfate in
required i nalalaém&aeides w:Sl]tcra fEtrtsar rexegnn lsany efndraahinent ;

ef fected by neans of 10 ani sotropic etching-back

met hods, such as R E (Reactive lon Etching), for
exaﬁplg@rqsn%@éltd t2® avoid a short circuit between the

39uter capacighfy cour sl ectdpde Edegnfohe lnn%e% for
capacitor electrode E2, the dielectric¢ |ayer

pref erably USEFARAY 158 n SRBLFARALET tf1%3§ﬁﬁ¥§te in
1C, a first aidaﬁixidiiridm pathi ad baygend2/lesteamplary embodiment
subsequent | r ped .t e t

processed s)é‘r ac%gofa%\éhglgla%%rwég% ét %at{%é) P&s 'F@&lcatlng
dep05|t|on|ﬂ§ﬂﬁﬁ$%tﬁﬂh&ﬁﬁr@ndcnth05|I|cate) 20

preferably being carried out. In order to realize a

pl anar surface, a CVP nethod (chem cal nechanica

polishing) nmay preferably be carried out after the
formation of the insulation partial layer 2A and in
particul ar after the deposition of a TECS | ayer.




25 In accordance with Figure 1C, furthernore, a
further sem conductor conponent substrate 3 with a
splittingoff boundary |ayer 3S and a second insul ation

par tlirdl294DEr 2B i s provi ded, -aéstlicon sem conduct or
wafer 30 wth a silicon dioxide |ayer 2B preferably
once again being provided and the splitting-off

boqu A? g formed by neans of hydrogen

npla atlon ermard these two substrates are
connect ed t choe 35 sirphefied or seatibeat inswiewson for
partial | ayans SAANG &P b PAHPICLO; {07 MAMAMMEB: 2 DRAM
i nsul ation layer 2, conventlona bondi ng
Breferabl y BREMRFXH9ikd out. Mre precisely, in

particul ar when using silicon dioxide as insulation

partial |ayers 2A a 1

b EHETSR ot Bpiid | L prediout 1 5 oup T RETERT Smatnsor Ehews  for
i s eXdnisatraamnirdiees swnsidst methsdats tdpes cimnebnei rfgbrication
surf y 0 ' g
ealdoah L Y B 2L 0T ABR0RELLEE, REEM o £irse
landHﬂﬁiQﬁﬁﬁdﬁGXﬁMﬂkanyuﬂmhnﬂwmﬂnﬁng or bondi ng

materials being able to be dispensed with. In

accordance with Figure 1D, finally, an (upper& part of

t he e ROFRERIBEE colpbRent 19WES r ath 3 s BPRtipdfcity of

10 afepgressSipid tPngnaf alkeundacyphayesr 3Souﬁ%e@eﬂ@&lﬁb:bde El
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2@0 faarxtﬂnearr nmestbgsrabdeh ame. ga t mmtcal tedcéhtfRANND of
nmet hqd ROr.0 1§ondugtor I  _bei hng uge
spl i |rnogx:L q’t%c}ﬁnggry N aye %Xf-’lﬁlg Lerppe?ngar]ts offlrStly
t he amiayafuctora cbmpehemolsabst tersigabebnd adbersed in a
be Ird:k Qldr by SRRSO ui bh OpbGal B weIgRkOU @ihated in

and Fi gure 2B show si npl sectional Vi éws
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28 t earioadl esenpl aeyopabadiIeiye aedralﬁenhde s{’8Ptage is
for r aI|Z| apaC|tors h VI differen
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illustrated in Figure 1C, rather, the el e

ctricall
condiRAS Ve | SR BB G e s iTRF SHLRARE BUr § be B He In chis
car relesctstdrtienaianl s epohed backhdonrpl et tyhad, f ar pages P

ln%%% ejlng%ﬁ tJ‘e Byt ew% ”H%cfaé”%w Sﬁ?é%ﬁé@ei’:s deep

ayer ectrical
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39f thgnwpaLes Rhel ndiEt§nW@¥ POt &t Al bjacent pores P
conductive ‘connection of
being of about the same magnitude, amounting to

approximately 20 nm, and the pores being arranged in
spatially non-regular fashion.



5 individual capacitors or capacitor electrodes E2 is

obt ai ned, for which reason the capacitor capacitance

can be defined exclusively by way of the size of a
contlarii25¥dRe. 10 Accordingly,-i® accordance with

Fi gure 2B, contact holes V1 and V2 of different sizes

may e bésderd thy pmcaﬁnsce)f then&sipd@ycerr Mouhtehelectrode E1
cont.act hol es t number_ of du

cap mtoFgl or éJgn%)er of capamatet%r e éctrodesc:10 gln as gk the
r esidemicforvhiatiom fliatelyals g agalrareset oihg fgfr aexample in
capagid a{}981ﬁ§9ya|osf9 PRe’ SRHZLUp | NpRcE@EBb1y, in order to

fabrication process for réalizing a respective

Benifwmiuat righr¥vuidoper gaR@s tiNs; oeBeckRpGplly conductive
Si maiéled ée&ép%@' gVae¥si§oFoZfletll hHSthat ipdges P and then
essent | (gd stepsmthefab ation of aP £ a
sem 1RGPt SPR gaTEHE Eoﬁd%’cst bst P4t BSPRS ©
accom@mzel V\trdsatﬂnemfl rBinakXeppl ahg dobadgmedss is removed
[ de r-enc c in [ [

|de ?%rzi(k?lﬁ 1939 ‘Seé?(gﬁn%%?sgf geggg tﬁﬁé %@hl@gng in the
l@escﬁeqmwlzsm@mglalgpeneeadwJtrh Eelgewe | . Preferably,
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menory cell having a selectjon transistor and a, %
capRAIFICPRR | ig. dempsis&d 7S bAPPEREI AW Rual R 36he pores
capag tetigs cosbubetngnia ghowd)dopingt by &h‘éhaalritmnte surface

trench [sol ation (n

Ser Sontie: SPIedaTent F apRF 25 Forl T ebiF o Eg TAEE bStrate
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In1254qf‘ 12 dlelectrlcgg %te cmde},l ‘tgi 1
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20r evicags ukadhamt daal sy lseimd ralke covebé ngseédyer 6 and
nitride spacers 8, for exanple. Wth regard to the

i ndi vidual nethod 5 steps, reference is explicitly
madeAdreordinoihe khewposesndir Bommsmbyhéde electrochemical

Aft ggyed d.eddhififlelcdrp beal | zeedaceenn@s;ﬁhsatreeap@e&@d seed
the buri ed, capacitor or to the capacitor electrode E2

0 of ¥ QD hoP BV PRIPYr AETROMERSt itheiffe density, their
2|5nsuh@etm odilamedler? atet MitHARNAUEL ame:ogepaeatlng walls

! ' h f th

oiiyggen‘?ai%ié‘? g'?elnl%ﬁe’c}a‘?len |ve:g%sf EI C E?esﬁe% i:f% tel‘;ierm ¢ range
| sotlmeougioviEte | pegiamgtels | thoe daveddrod .t h sEic s e.

a SOEEQ‘F ;5’&?,@8% POl §opih§, fo&?@%:ﬂ&f%‘?{éﬂ atSfthtf’l“.le@ureetchanf:I

si dewa Jf '

e spacers sel ection

tr anSySEeRs aentela%liaw e‘é‘Eﬂ-’t’-a%¢ WP cRtehing peeFayéon.
3gource/drain region 7 and al so an associ at ed 20
capaci tor el actrode E2 are unco red @c(ﬁ]:

F ol a? vBF§OF AGBERT AL TSt BRT T hofr aphi }axsr D is
usedsiilogedqeaht Zy nfotihedcant aht bokrdace oft tier elgpressions P
bei n ecess t e p ,bet N
TRt Shon G3E bk C AL 33° PEEReEBLy nitrided
encapsidat i ohléh ZQHﬂM@rSpEeQBS Beine tfermederashg capacitor

3|Saye(§.1<§le@€§9£d|o'§}gelry thdewheNbaGrdi0l eRcdoPBYNELy, in order
fornmed in a self-alignin nner,, Pr ferablt)ﬁ, I n_order

to rERoTETIhE | RLHF &?@n%lxgr%@r l%'fytﬁe rmal’ oxldation
sem epndhet aramm:mneubstaaee 3 amti af safiseomenat enitriding
the gate dielegtr 4 t h t

hol e™V, %%r]éﬁ?éo?rgpl C eﬁgh%r}é-‘%%ent%% &fa’mg& U o realize
part thel araragidamt | e electaticsi ndl{®I EpnfddotarPi@d that are
out. 35 In accordance with Figure 3C, a connecting

| ayer 9 is subsequently formed in the contact hole V

bet ween sem conduct or conponent or the source/drain

region 7 of the selection transistor AT and at | east

one capacitor electrode E2. Preferably, in order to



In1254DE - 13 connecting |layer 9, a further

i n-situ-doped pol ycrystalline sem conductor |ayer, and

in particular polycrystalline silicon, is deposited
ovelInflB&4mEol e area and subsegqugnt|y etched back
isotropically or 5 anisotropically right into the
contfagtheetm@ré Eio@allme,i naor depoka tienpl effe tberbBBAMhding

DRt et S PELFSpRe it o YR ELCAR bl using
mnthlahr&eﬂ@@mab@rﬂ}naﬂﬁ$QMMmtaayaSDUorekﬁmﬂecﬁniﬁ&nwhich
7 of %ei’@{?%t' R ;,éansal st ?J * Ca{‘?fégghéo (eHld e, a

ab|t flnaly, an e y conductive .
bi t |s|eﬁ@qoas¢@qctpz i §13?5§dfaft(ﬁne‘cﬁ andhpat t epreéngd tweich 1is

SursaGea®fl o Ry 1 ehueeEl 5t £ UéﬂtSQﬂndiéW&rp%@céBsés, i.e.
customary., m:m\r;\}@l h15 thus resul ti n(? in the fi
A of ¢

oot on ban 5 L BRRRF REHEFy RETFeSRt, d i t SurFhermore
[ nvm@‘alldmeas daglasttoatse having gumd G3C.cabae iivarerd.i on
has been descri bed above on the basis of 20 an SO
substrate having an Si carrier substrate, an Si 02
10 ns@fgEerortHeaypdrolantareaohoonasicn | hessid dielectric layer

senmpCqQRAygfor, d&%@?%ﬂd'@y ’atPo!:%Qr¥§£f‘5{:én8fs'thsc%ﬁrrler
bei ng_use t ectrically conductive layer_an _
ni t ﬁp@é&ré‘)&ede bei #y FI&FtE e v §P§ét~1F|1'—éVIeay%‘T1Ye¥n E2 1s

t he sa@FR RNt Liyt Z&rm&dal s6rpossa bl £ingf aCOlﬁﬁﬂQ:.lﬁlcic1ty of
use alter.native,nmateri.als cor espon

nd
ool PEG e SLAFEERARE G SHBSTF ar acks, M 8L 1key of
1% nv éepiress sdhodhst (e cans $da atied essmiicondyetoD .circuit. I n
particular, an electrically conductive or electrically
insulated 30 substrate with an integrated capacitor
CouRfler@l@RY r bdle nedy) igles- e dsedeasrifie leaer & and/or the

subgl Rle-1 dafl 1hhe-SAGB-WRYe DRS}desgbhe 1d9phggsposs1ble, in
presented, it i's also possible to_use the respectiv

opp&&Titd YdFngLo Iib?etqwes%T%%H“F%aN-‘]Q ’eeﬁaaét |<6~é°mlc Layer
20 aye:repoisritﬁaaﬂ)l cufer, ifbrinindd allasgﬁemssaabl e dhe userder of

II|c i li e capacitor
cou rnellte (faln iy 4111&1 Ztongt A¥Veéhtion is not

restricted to t he DRAM cell present but r at her
enc%@%ddﬁé&%l%lgdfgzﬁ%%/ Wiy Eﬁ@yeﬂgiﬁple, an in-

sem conduct or corrgonents are formed in a
seniSEdHITFORSA sDRYFEYELaeedREi NTETECORAUF FOENMEPRRL and

2 ek @ redriradi] Wi itrh- i HARSEE APSTYE DI 1 ¥oR 8r€08kpbkited over
hol e.and .a connectin Ia er situat gdhl%‘h ei_n.

| n138¥ppioke aEge nnfs _ dd’)&toronly are the
Subgitoratse iPawcrmgxpé.ectalm erfiddlest,r atmt( 1) moremver, a layer

Semc%‘?,%%ﬁ% JﬁlontPr‘P%‘egBrgéy% E)rm %f;data”tlﬁé‘sé'hPEAQQ of the

| ayer between t carri
subseraier 1) suhatrateseri condbct (ﬂr@‘éﬁmoﬁ@nt payeern this

3@3)electr1cally conductive layer E2 a photolithographic
method 1is preferably carried out, the electrically
conductive 1layer E2 Dbeing patterned by means of
conventional photoresists, subsequent exposure and
final etching in such a way that a multiplicity of
35 individual capacitors (or capacitor electrodes) or
group of capacitors formed in the carrier substrate 1
are produced, in accordance with Figure 1C a
predetermined number of individual <capacitors (or
capacitor electrodes) being combined to form a group



characterized by 10 a nmultiplicity of depressions (P)
formed in the carrier substrate ( 1 ) in a surface

facing the insulation layer (2), a dielectric |ayer

(D) Iplesdor is fornmed at the s face of the

multiplicity of depressions (P) and of the 15 carrier
?ub)ahﬁatxeea(lh)zlr?gﬁdaagrehpctcema:l' ﬂtymr:]otwluml dv]& bagdetermined
E2 [ . at st _in the tiplici
GopFERataiencly (TR TRy whl e kit of ehlcBhauctor
capacbstraglesct fodes soachlielder DBAMCt megakly devices, such
O NPTy A Y BayPShO0cLEr T8 dki2la ! By CRHIEMin cach case
substrate real I zi ng capaci

Toumrere ecctarmstqra) h@vpéast aj n@Grﬁelrr%?gu ofepRcifance of

depaepTofithatdly e S&H CQREUGIaUdEs! I ake @S ChakiBflarily
in patent 25 .clai_m 1c\?gqlaracter| zed in that the
[

el eEPANEEEAy 100 MFaY Sayer (E2 ) is also formed at

the surface of the carrier substrate (1) and connects

LOJSLNS! BafEQUR:OL Lhe TULIOLLGIY OF-£00861 WY neans o

el ectrod reari zin oup ca
10 he apésiotaemict cﬁtmTkmcéc asetzﬂ@dlsnedsmh pas eREEcl(Repctive

2, Glar agt &hig&er, ”Eo'%:haéxa{r&?léiroﬁﬁ GHRAG L e6S (vpo".”r)d a short

have a capacitance of approxinately 30 fF. 35 4. The
seniCéarydct AR rdie Qater a‘l:%%lc?-EOBnEOBFtﬁéﬁéﬁFtrOde El

E:IP;auam kHeo 131né¥1&fla?é&5a%§@oi’ nlelééitrbﬁﬁ _ﬂzplr €B8i @ig®lectric
rese r rne el ectrochem cal pore
et cr]raﬁfp B Iﬁl%’%ﬁ%%r-a%fé' @Eyfﬁ@"é’ ‘conduct or

lSubstrate as clained in one of patent clains 1 to 4,

chargct c%%alrﬂ:éh%uflbe AL Er $ é'bStéat?l(:%)c h3gs@i1ation

sem conducti ng naterl € capac

CouRRETaRecI IR (£2) 1seﬁm@§@wa@glé{ dfspmRsl SoYegi Bhe whole

for 'ili‘éal Rd %1%%%@%%&rsﬁ@f§éé abf QheaCQQBQé@ 'svl%strate
mat eri al 6. The sem conducttci g Zstrate as_cl ai

one lof HalERF CEROSE t1oF, ne E?E??%EHY}nOFﬁgESﬂHécate
200 direlfectabls | Bgeng( RQatmised out. In order to realize a

hi gh~te per at ur reS|sta apac belectric w.t .
hi gi?ldm “ectTic X st ant néu}ﬁ EB% éﬁ{&’ﬁr@tlg?i melcj:h%nlcal
subgoddtséiagcl auawedprafenabdaﬁf pheencaxt beéds dutt o after the

Charf%%\%rt'lé%d b@ té}?é Eﬁgu:iétglo%ﬁﬁéf@léy G tbxe and in

| ayer (E2) _has doped polycrystalline sem conductor
mat S8 Cug arTRd teahitheh rRas Wims atatte O I@YRET i n

2®ne of patent clainms 1 to 7, characterized in that 20

bst ' tall Si
|y P aSSCRRPREHB A cOIPUREN oy SRrE Bping oG p Further
| ay sremdsamBudtaty ooohpyeent 2)subs tpaltye SB - Meyér assplitting-
el e%tfrf' G@éﬁﬂd&ﬂ?dfﬂg&b¥e 3|5ay§1r1d( Fz)se&ﬁqcfmgngﬂlﬂlon partial

substrate as cdrrier substrate
layer 2B is provided, a Sl icon semiconductor wafer

30 with a silicon dioxide layer 2B preferably once again
being provided and the splitting-off boundary layer
being formed by means of hydrogen implantation.

Afterward, these two substrates are connected to one
35 another at or wvia their insulation partial layers 22
and 2B in order to form a common insulation layer 2,
conventional wafer bonding preferably being carried
out. More precisely, in particular when using silicon
dioxide as insulation partial layers 2A and 2B, on



9. A nethod for fabricating a sem conductor substrate
having the follow ng steps: 30 a) formation of a
multiplicity of depressions (P) and a capacitor
coumhepekesgtrode (E1) in a cartiper substrate (1); b)
formation of a dielectric |layer (D) at the surface of

t hea@@@ﬁﬁ%SidZnStlﬁé’ir angdebphheieamropfersukst,r ade dbtractive
on ang patter;r}lfng of an e ctrlcally

conéBEFieve %Saye{ax?ﬁ’i? onFfhe el eEVPi ¢ SURFETAHSF t AT the

r eakbanegtangul t sprifeicey of acapmechenieb@dyr odeergt strong

| n3SbabRct 1B AL Sdon Do dBERLARS (B an acditional

par thekrmpdy dirqaiNerdt am@ phecessedburddtei ofal heonnecting
car preh ok sy #he eﬂ)a’l se)oe?.h%\/ 231Q0 +@f R SEESORALLARN.

conponent substrate (3) a splitting-off boundary
| ayer (3S), and a 5 second insulation partial |ayer

(2BXn faccoraeidd cml@:ﬁ Fbguﬁgnwoncﬁieiaquyqormone@pper part

s a ey SO T € Yot 1T o Split Off
10 nsattattlmm daliert 1= o dbdingargplayerng Sof fas.paartre$ult of
thewﬁ&‘%co’éﬂgcboun A Ny g.\rc%%% (%béfcrs g with a

splitting-o Iayer e net hod as .
cl amidd ipad igatant of| abwrbedchearaeeroned iisn olbagined. This

i; flpq)é,ttlgg?%)f f?rbf?éé?é?éé oﬁge%ﬁéﬁfe%ﬁ/ ekehick@eldS by means
re (0] or 0 pore ressions 1 n

e Eo i ErEF RS EL SPPATB L, o) HBoBPREToP e O the
15erma<fleducttmeasubfgt radfef (Igr i Soe:mgyl espbblit ioffhealong the

" ColEhba IR L) ol TR R cone o

el eC ayer as ca
coutther elkacdmmm ( Eir)lplantafrhenrretila@@rabedl aiglmén As an

pat et ¢hal-m Lo, tShacrrﬁ%t eébifgtiﬂ LBk, dAbHELP ﬁ%):wn as a

25 a2l) a fornation of ag-ass is carried out
at I“éﬁ@trtl rcihe PELBSY( P)lt a2§) Sheppasibleattpentaysy out

2@ar _ffluQﬁih@ﬂ ; méﬁﬂo§33)s@cH\Eta'sC hemgc al tm@rT@eaJcaqflédwe “ELTRAN"
doplf“%% ass is_carried out. g h]1 meth a

cl afFed™ch ofte BPT BHFen?eIEJr%? U9-¢d 117YTha ec’trbquil&? as
i N spatittimgstdd BDouraddnyghl egper Sturand eshst amper part of

capgwog ﬂ@é@ﬁ&%%ﬁgmwhfmﬁg tfeéC.aC Bilable to

orne over ol e area

cl abged iiffegatodidt by aieant? ofclrarddeudid J&@f -i n that
oditrided oxide, A1203 and/or Ti02 is fornmed as the

capacitor dielectric.
Figure 2A and Figure 2B show simplified sectional views

for illustrating a semiconductor substrate in
accordance with a second exemplary embodiment and a
method step for realizing capacitors having different
30 capacitances, identical reference symbols designating
identical or corresponding layers or elements and a
repeated description being dispensed with below.

In accordance with Figure 2A, the electrically
35 conductive layer E2 may also be patterned in such a way
that individual capacitors are not grouped, as
illustrated in Figure 1C, rather the electrically
conductive layer E2 deposited at the surface of the
carrier substrate 1is etched back completely as far as



In1254DE - 18 14. The nmethod as clained in one of

patent clains 9 to 13, characterized in that, in step

c), cl) an electrically conductive layer (E2) is

foramad26apEfilling the depressiians (P) over the whole

area; 5 and c2) the electronically conductive |ayer

§E2)ch'es ﬁguﬁdml paft i [tlhley Qdfa 101 gn eth thstfﬁﬁﬁéedflas or the
ar .as.t i el.ectri ayer. (D), at _the rface.of th

o FRELeETarT dev e ) e L Feit ks SERaRREVEn aver
patEltlsldnﬁIbﬁ mﬁ&yaupetbzeﬂeimmﬁﬂmgeidfsﬁhg)pdjes P. In

d it a e
02) %h}g qﬁagze £§h¥§bkh SEBaﬁY %%%%luc%‘lv r@oﬂr{éa{ c?n of the

ogr a terni I ng an |1 sotrop .
-‘etchlndgb'adklals capapeaoesat ﬁm sctmacaltmy tailactafodes E2 1s

mul bRkl Glekly, Of o aRAC d1Pr rebgehr odies %fa%a‘“ccirmﬁﬁ %Q Iaeltance
one another for realizing a group capaC|tor 4m
syzgy of a

16. CPRe Pet K&F ine%| srReESEHCoHe B paventt cl‘%i

15, cohakatt @oilzed in that, in step d), a TECS

deposition nethod is carried out. 17. The nmethod as

clainmed in one of patent clains 9 to 25 16,
1¢haracoediizngdyi,n timat acicorsihegee) widhsefiigumeucesd, contact

waf j t n I oV, d;. .t

spl fﬁ{bt %%)g Wff Ia&?un%r%% a@%ﬁ é%@ blglir%%rsf oﬁrl%g be h@ormed by
meaf€ags mfdr%géﬁsknéﬁﬁﬁra%oﬁ\’hlm rentart nmh@ﬁ ggcover a
cl a'd":[Effe'r@annfinﬁrfbélat &nt ighaiaBuglt Q:a%éc:.‘t'&ﬁs"sacélerhﬁﬁger of

|n that in st he connection i s _car 0
A ol TR GRS 3521 655 The Hrsiiley o tr Sheg’ Finely

15n gm'anuﬂamatsmfutmigmcm"s 8 tepi8iteharactesr igksbibhe realized
t ha i n st t g carg . ed :
be ok o SRk, DRtiidn flicbechiphet Qi Blins

means of a erna TTea
20.rAS@@@ﬁ@@ﬁd@@muco@dugmqr Q1n§ugéh1conductor
substrate as clained in one of patent clains 1 to 8

characterized by a sem conductor_ conponent (4, 5,
7, ELovsesed R ntone’s §€Wcmmbﬁl%nﬁsﬁéﬁpnﬁéye\flews for

2(¢ 3) alldu%(t&*a[%@hghcé@éﬁﬁladf On&EHoat s|t%@%t i the fabrication
|nsu atl on a an a connectln
OIt‘?’ri(ez‘)sde’?n ottt ot ™ c%nﬁ %éntiﬁggéf gubstrate

7, Sp tacabrbaase ome tho ahethé1¢apacekempébewtrembsdlment
(Ezhd@ﬂ%ﬂégi‘“ygfggeABE‘EQQQbols once again designating
identical layers or elements and a repeated description
25 being dispensed with below.

In accordance with Figure 3A, in order to realize a
DRAM memory cell having a selection transistor and a
pore capacitor PK (i.e. a number of buried individual
30 capacitors combined in a group), firstly a shallow
trench isolation (not illustrated) is formed in the
semiconductor component layer 3 for realizing active

regions.

35 Afterward, in accordance with Figure 3B, by way of
example, a conventional ©process complex for MOS
transistors 1is carried out in order to realize a
selection transistor AT as semiconductor component to
be formed with source/drain regions 7, a gate



21. The sem conductor circuit as clainmed in patent

claim 20, characterized in that it represents a DRAM

15 nenory cell having a selection transistor (AT) and

a capaehor (PK). 22. A nethedlfor fabricating a DRAM

menory cell in a sem conductor substrate as clained in

onedeklpatent 2} cd aghBel dxAdR dlayerses) Candidﬁitﬂfol layer 5

substrate abricat ed %ﬁ cl ai d |n gkent clains Q1ation
QP HRE 1 ¢ s¥2ps: & ot o?nsapsu atio

shahbwmtgr enchitsodat icon'eimnghelas;esm cénadmct oritride spacers

co I ) f e g t

b) cerrfaI%| o%ycgﬁlpg%sel‘@c II{O%E rélgﬁm EK%A%)%CE%M method

Soustebgr airefengngs {9) e}@lg@tlélct’l ghade rhere4)to athe known

COnk%ﬁhdta@ieﬁo@)ne%%b\ﬁ'sng as wordline (W), and a gate

i nsul at1on (6, 30 c) formation of a contact hole

(V) at least in the i nsulation layer (2) and the

senh@c@&wat:ar ClQ‘UD@ﬁ@@i‘ ltayefedB)ze di fcommidtdrmofrégion to

th tact hole . b
CoubEs) AT CHIRACIAY of Tt RS S5 T ORAT G0 rShETEraEs =2
1§ ATp amhtact e}acsl_;e oWe izapminet atedeaste ifE2§heeinsulation
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particular a reactive ion etching (RIE) is carried out.

35 In accordance with Figure 3C, a connecting layer 9 is
subsequently formed in the contact hole V between
semiconductor component or the source/drain region 7 of
the selection transistor AT and at least one capacitor
electrode E2. Preferably, in order to form said
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polycrystalllne 5111con, is dep051ted over the whole
area and subsequently etched back isotropically or

5 anisotropically right into the contact hole V.

Finally, in order to complete the DRAM memory cell, an
intermediate insulation layer 10 with a bitline contact
11 is formed, which makes contact with a respective

10 complementary source/drain region 7 of the selection
transistor AT. In order to realize a bitline BL,
finally, an electrically conductive bitline layer 12 is
also formed and patterned at the surface of the
intermediate insulation layer 10 in a customary manner,

15 thus resulting in the final sectional view of a DRAM
memory cell according to the invention as illustrated
in Figure 3C.

The invention has been described above on the basis of
20 an SOI substrate having an Si carrier substrate, an SiO;
insulation layer and a monocrystalline Si semiconductor
component layer, polycrystalline silicon being used as
the electrically conductive layer and nitrided oxide
being used as the dielectric layer. In the same way, it
25 is also possible, of course, to wuse alternative
materials and corresponding layers for realizing the
semiconductor substrate according to the invention and
the associated semiconductor circuit. In particular, an
electrically conductive or electrically insulated
30 substrate with an integrated capacitor counterelectrode
may also be used as the carrier substrate. In the same
way, besides the dopings presented, it is also possible
to use the respective opposite dopings. For the
electrically conductive layer, 1in particular, i1t is
35 also possible to use metallic materials for realizing
the capacitor counterelectrodes.

Furthermore, the invention is not restricted to the
DRAM cell present, but rather encompasses in the same
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carrier substrate (l) and he semiconductor component

layer (3),

characterized by

10 a multiplicity of depressions (P) formed in the carrier
substrate (1) in a surface facing the insulation layer
(2),

a dielectric layer (D), which is formed at the surface
of the multiplicity of depressions (P) and of the
15 carrier substrate (1); and

an electrically conductive layer (E2), which is formed
at least in the multiplicity of depressions (P) for
realizing a multiplicity of capacitor electrodes,

a further electrically conductive layer being formed in
20 the carrier substrate (1) for realizing capacitor
counterelectrodes (E1l) at least in the region of the

depressions.
2. The semiconductor substrate as claimed in patent
25 claim 1, characterized in that the electrically

conductive layer (E2) is also formed at the surface of
the carrier substrate (1) and connects together a group
of the multiplicity of capacitor electrodes for
realizing group capacitors (PK).

30

3. The semiconductor substrate as claimed in patent
claim 2, characterized in that the group capacitors
(PK) have a capacitance of approximately 30 fF.

35 4. The semiconductor substrate as claimed in one of
patent <claims 1 to 3, characterized in that the
depressions (P) represent pores formed by
electrochemical pore etching.
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6. The semiconductor substrate as claimed in one of

patent <claims 1 to 5, <characterized in that the
10 dielectric layer (D) has a high-temperature-resistant

capacitor dielectric with a high dielectric constant.

7. The semiconductor substrate as claimed in one of
patent claims 1 to 6, characterized in that the
15 electrically conductive layer (E2) has doped

polycrystalline semiconductor material.

8. The semiconductor substrate as claimed in one of
patent claims 1 to 7, characterized in that
20 it has an SOI substrate having
a monocrystalline Si layer as semiconductor component
layer (3);
an Si0O; layer as insulation layer (2);
a poly-Si-layer as electrically conductive layer (E2);
25 and
an Si substrate as carrier substrate (1).

9. A method for fabricating a semiconductor substrate
having the following steps:

30 a) formation of a multiplicity of depressions (P) and
a capacitor counterelectrode (E1) in a carrier
substrate (1);

b) formation of a dielectric layer (D) at the surface
of the depressions (P) and of the carrier substrate

35 (1);

c) formation and patterning of an electrically
conductive layer (E2) on the dielectric layer (D) for
realizing a multiplicity of capacitor electrodes at
least in the multiplicity of depressions (P);
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second 1nsulatlon partial layer (2B);

f) connection of the semiconductor component
substrate (3) and the carrier substrate (1) at their
insulating partial layers (24, 2B) to form an
insulation layer (2); and

g) splitting off part of the semiconductor component
substrate (3) at the splitting-off boundary layer (3S).

10. The method as claimed 1in ©patent claim 9,
characterized in that, in step a),

al) an electrochemical pore etching is carried out for
forming pores (P) as depressions in a semiconductor
substrate (1); and

a2) a doping of the semiconductor substrate (1) 1is
carried out 1in the vicinity of the pores (P) for
forming a further electrically conductive layer as
capacitor counterelectrode (El).

11. The method as claimed in patent claim 10,
characterized in that, in step az2),

a2l) a formation of a doping glass 1is carried out at
least in the pores (P);

a22) a thermal treatment is carried out; and

a23) a wet-chemical removal of the doping glass 1is
carried out.

12. The method as claimed in one of patent claims 9 to
11, characterized in that, in step b), a high-
temperature-resistant capacitor dielectric with a high
dielectric constant is formed over the whole area.

13. The method as claimed in patent claim 12,
characterized in that nitrided oxide, Al,0; and/or TiO;
is formed as the capacitor dielectric.
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c2) the electronically conductive 1layer (E2) 1s at
least partially or completely removed as far as the
dielectric layer (D) at the surface of the carrier
substrate (1).

15. The method as c¢laimed in patent claim 14,
characterized in that, in step cl),

in-situ-doped polysilicon is deposited; and

in step c2),

photolithographic patterning with an isotropic etching-
back is carried out in such a way that a multiplicity
of capacitor electrodes are connected to one another
for realizing a group capacitor (PK).

16. The method as claimed in one of patent claims 9 to
15, characterized in that, in step 4),
a TEOS deposition method is carried out.

17. The method as claimed in one of patent claims 9 to
16, characterized in that, in step e),

a semiconductor wafer (3) with an oxide layer (2B) is
provided, the splitting-off boundary layer (3S) being
formed by means of hydrogen implantation.

18. The method as claimed in one of patent claims 9 to
17, characterized in that, in step £f),

the connection is carried out by means of wafer
bonding.

19. The method as claimed in one of patent claims 9 to
18, characterized in that, in step g),

the splitting off is carried out by means of a further
thermal treatment.
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10000f the capacitor electrodes (E2) via the contact hole
(V).

21. The semiconductor circuit as claimed in patent
claim 20, characterized in that it represents a DRAM
15 memory cell having a selection transistor (AT) and a
capacitor (PK).

22. A method for fabricating a DRAM memory cell in a
semiconductor substrate as claimed in one of patent
20 claims 1 to 8 or a semiconductor substrate fabricated
as claimed in patent <claims 9 to 19, having the
following steps:

a) formation of a shallow trench isolation in the
semiconductor component layer (3) for realizing active
25 regions;

b) formation of a selection transistor (AT) having
source/drain regions (7), a gate dielectric (4), a
control layer (5) serving as wordline (WL), and a gate
insulation (6, 8);

30 <) formation of a contact hole (V) at least in the
insulation layer (2) and the semiconductor component
layer (3);

d) formation of a connecting layer (9) in the contact
hole (V) between a source/drain region (7) of the
35 selection transistor (AT) and at least one capacitor
electrode (E2);

e) formation of an intermediate insulation layer (10)
with a Dbitline contact (11) to a complementary

source/drain region (7); and
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15 deposited over the whole area and subsequently etched
back isotropically or anisotropically.



