*166166* Description Integrated circuit arrangenent
havi ng capacitors and having preferably plan

transi stors and fabrication 5 nethod The i nvﬁmjmmwmIW"“”"I
relates to an . integrated circuit arrangenent,

~contains an electrically insulating ‘insulating regisn

-~and at. | east one capacitor. The 10 capacitor is

f omextfiigdén sequence of regions which contains in

the order specified: - an el ectrode region near the
insulating region, a dielectric region, and an _
el daettagis tragd)i o noeridt eakrenpehentnshaatngg catlacitors and
fegia%ngTh%r%'f%frtaﬁd%@' bYahBgu! Ld0g: cd dpu! AN 68GH AR s on
conpri ses, for exanple, an el ectrical y 1 nsulating _

5rrat“’@rtif'é?d having a resistivity of greater than 1012 Q

- "CM 20 (ohmcentinmeters) at 20C roomtenperature, e.g. -

.an ..0xid i rticul silicon dioxide. The . .
el ér&e)r(odghvfagéggﬁ co’ﬁ?g%%%% b;}:ovvayar&f SNH o efarcuit
havinrpraenegitect vheah ceositating tan oéléessicadhy 10n4ulating

S2GMsAll Aing MRYDILTRAA! Wie. 1A%AN kel BabL¥E8 ¢ olhe The
el ectrode 25 regions contain polycrystalline Ssilicon, -

10 oFaRBMHY, TRNiTHTTISE ht ERFY dopedieRe Gifel BRIFFRS which
r egicort diineeviirs et hee anquid Isespeni et rical 'y i nsul ati ng

mat_eri al i de, 1 tJ.cul. ilJ.con .

di oxi de,an\/\fﬁl%c%bs?eg)&l .e?réeg}%a% 11c:l'loenslté}g\snl‘flEl'o J'Cnagooru(?glo‘n

3.9. HokevHrelefitdie 49 @D mi%rial s having a o
signifi cant ley elcdr@eie direbeehr i fem&08St@Em At @l $8sulating
used in . the dielectric region. It is.an object of the

i nventi ornegtjbo%'peci fy a sinple- to-fabricate integrated
circuit arrangenent with a 35 capacitor. The

in fiongsi le t ' ] arr-q{%@ it o b ;
fag?li%cat_eg_lib%tggfg:jggl ar gvlﬁ?ﬁi%eg}ﬁgl'l_ lnu e@fﬂorfgt_ ?eg.lon
pr GOBSL 1iSys fRF i riEFRRTRul afNusPRECRISRALLY niRsEtating
of maittehrdgraphd ¢immsks redirsedwdrty td® ghégbeéroRhan 102 Qem-

20 (ohm centimeters) at 20°C room temperature, e.g. an
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oxide, 1in particular silicon dioxide. The electrode
region contains, by way of example, a metal having an
electrical resistivity of less than 107% Qecm at 20°C.
room temperature. As an alternative,  the electrode
25 regions contain polycrYstalline silicon, for example,
which is highly doped. The dielectric region likewise
comprises an electrically insulating material, e.g. an
oxide, = in particular silicoh dioxide, which has a
dielectric constant of about 3.9. However, dielectric-
30. materials having a significantly larger dielectric

constant are also used in. the dielectric region.

It is an object of the invention to specify a simple-

- to-fabricate integrated «circuit arrangement with a

35 capacitor. The intention 1is to enable the circuit
arrangement to be . fabricated in particular with a small
number of process steps and in particular using a small

number of lithographic masks. Moreover, the intention
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~l 1~ *000002* - 2 is. to specify a sinple fabrication-
method for an integrated circuit arrangenent with a
capacitor. The object relating. to the circuit
arrangenent is 5 achieved by neans of an integrated
circuit arrangenent having the features specified in

pat ¢st ebai BpécifPevel opnmpls argpspest fhgd Jﬁé‘r_ﬁcﬁ? for an
LLcult arrangenent_ accor I Ng to the

subg¢lainms. . ln the ci. _

nven F"%?tGQOC%ﬁguﬁﬁsﬁféﬁﬂﬂsmﬁgaiBﬁthsapsﬁPaeftaﬁ-

insulating layer arranged in a plane. The capacitor

andrat | 68jbcencroagtixg cegpopent of Lher | LEUA&h e s
circujt arfangenent, preferably al % e active _
XonpoheRvEdoP% Meaht eof afBd IntepEatedaidsydite L rangement

on hheisgne tsiede Hfatueesdls % é@iﬁié?gt&ayebatMEEeowgbim 1.
- the region_near _.the.in at i regi on an
thengggééﬁggéfoanfSPﬁglf&S 6He§ eaFggg}?é ged in a

pl ane which lies parallel to the plane in which the

| NStthathBY diaRfid Sa AF4APRsht 20c 2884 ChECHbt the 1 ion,
arr angenent lac:c:_olrdiaﬁ to the t;'nvcé%—!t;l"?on S conset rluncvieen ton

10 i RS LR BRELRRN USe BABEi €4t éan i Ansalafippe layer
manaerabgedusien t be Elacd r oRer egiptitear bhE at least one

[ ' ' ' t acti.ve reqgion .are .situated
BB O e A s S ddeigament
25 PRefieaePhY. Pddi dhaamrtiee acerpenerys onfatbe integrated

i nSd:Ii.ﬁ&&th byrthg éxﬂéig’cat i D?erg‘g’i‘on%hﬁe%d% ff‘éoia%eé al# the
otenti ._can thus ‘applie oth ele _
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smet? , t3% Plape Rakhbel ctikeelbsubibingmlayex hes arranged.
differential nonlinearity of the capacitance

20 The circuit.arrangement according to the invention is
constructed in a simple manner and can be fabricated in
a simple manner because the electrode region near the
insulating region and the active region are situated in
one plane. Moreover, the electrode region near the
25 insulating region and the active region are insulated
by the insulating region. Freely selectable potentials

can thus be applied to both electrode regions of the
capacitor. ' | '

30 The capacitor additionally has outstanding electronic
properties:

- the ratio between. parasitic capacitances' and
resistances 'in relation .to the useful capacitance
is small,

35 - the leakage currents.are small,-

- the differential nonlinearity of the capacitance

is small, different differential capacitances

being attributable to space charge zones. In the



is small, different differential capacitances being

attributable to space charge zones. In the 3 case of
anal og capacitances, the differential capacitance is

t he capacitance which is effective at the operating

poi nt. the capacitance is consgant over a w de

operating 5 point range, the capacitance/area ratio

that carcdse ohifai netaisg | aagecifaﬁc@xarrptﬁerma@ftftlaaential
10 fent r er_ squ m_crometer or .even. greater .

t han 2%£%§§§§%§%%Sl%e?5§q§§ @%E%ﬁ%ﬁﬁn%ﬂ%éhﬂgs ef%ectlv?
Mor eoverdt ridief wre@at dragyarciort furt her | ayer sequence

|'s - necessAryahet Weencd hesachinke ;6@MAReNt s @géet ngrating
capacitor. Thi's nakes it possible to reduce the nufber

Sof. reqBHeF I and to increase the planarity of |

. the 15dh§EﬂﬁpﬁdﬂtaﬂdéMHﬁe&Hfﬁmg@nem&tft@?oﬁé ?btained,is
devel of th ct] nent | fi - effect

t ransi g{f;a:ifge.,. t ﬁgéch%}yn%ne‘?f)gggﬁ%%% o#ﬁ?ﬁe ]fqeeﬁdedr-ltecﬁaercﬁds per

t ransi stS@uarg) j smifpsoneteve r ey on. evee corgredter than

el ectrog® GHendt fdL] o eduadd MBIt d,S, part of a

patterned el ectrode |ayer in which the el ectrode.

region of .the capacitor which is renote fromthe

I n¥olrabvey,r egi durthert sha por asr afigetheFheagent seuence is -

el petiade and fhe elgctiade region rempe fromthe oo

i nsulatingregion conprise the same ma erial. >The _

t hF@RAEIE OG- t RagFonst 2§ Sifdeddpanteduce the number:

CoBEe Rielatiiren tméﬁﬁ-aﬂ?éotl:o C%éﬁé@@é‘dthlé”op_iahﬁr989 of the

confiqguration, .a cantrol_ el ectrqde insulation region
150fl%F%%F%§F§Pe Hﬁ:fgl%ﬂﬁﬁQﬂ%ﬂeéﬁﬂnmwises the sane

material as the dielectric region of the capacitor.

Thent Hhekneeseabphl2e$e the. active component is a field- .
effect transistor:
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- - the channel region of the field-effect transistor
20 is the active region. _

- the control electrode of the . field-effect
transistor is part of a patterned electrodé léyer
in which the electrode .:egion of the capacitor
which is remote from the insulating region is also

25 _ arranged. The control electrode and the electrode
region remote from the insulating region comprise
the same material. The thickness of these regions
and the dopant concentration thereof also
correspond.

30 - in one configuration, a -~ control electrode

' insulation. region of the field-effect transistor
comprises the same material as the dielectric
region of the capacitor. The thickness of these
regions also corresponds.

35 ' _

This measure means that only three layer production

procésSes are required for the fabrication of the

capacitor and for fabricating the field-effect



regi ons al so corresponds. 35 This neasure neans t hat

.only three | ayer production processes are required

for the fabrication of the capacitor and for

fabricating the field-effect 4 transistor. The

regions of the field-effect transistor and of the
capacitor which lie in the sane | ayer can be
patteansdspokntmmemegnhhﬂi@ﬂataﬁai&ﬁ?aﬁfﬁﬂyaﬂxﬁﬂgﬁbistor
t he [ [ a en the botto

ol cafaode 1og RrRRIERI IR XD B donT R 157 Pe
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-r egtlban ahbe. chahhell&e@udmﬂdﬂwuhd%£ydmu4ﬁfﬁdﬁt transistor.
,Caﬁémﬁdyfﬁégf§§ E¥8§aih%&skrg) é@%es%g% S - Qfen _the

masks required ricatin h rcui
arr%‘@%ﬁéﬁ%susagwpr sHRE| . lfllﬁuhaﬁé&fﬂ dwecﬂmm tdfe the
fietemetbBCt &reattsisdar |1&s@la1.5n@' angégfdel dogfdf eC&f the -

t t.h effe e for th

10 e r b o 8F e gmie el vt FBfe TRATL Sk fF i T o FHER. then,
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(hi ghd v gopged: AL 2k D) gehbft f agl geetiech,,{ransistor
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al so contains, 1f appropriate, EEE termnal 20 regi ons
(lightly doped drain) or auxiliary terminal regions
and!mraSQegaIHedemepbeh& OthﬁaEQ%idM@ﬂﬁéc%rQranSLStor is a

de d UX|I|ar i ons_he
1> g%ﬁer %oﬁ ?éﬁra Rl e c trd‘9 é?é%tr%ﬁ% 35?8|H§10h is
25 ef BeFt tvele foggi ore '¢I¢|n§n¢éasfmfeth§ke;saﬁ€t easterotle lies
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resji stance, and t esi Stance are additiona
r et "3 fﬁghoﬂﬁxtgdggiVoﬁﬁﬁﬁP GfFaime rcitheyifiteld-effect
ar rarryesdesit or aséepdiceg ttad rtshe ifiveppropriseen nAD terminal

20" eglans, o4 th%.gﬁﬂle}l d d%fpfe%Ct dbL2psi sgor Pi{‘aé}‘e terminal
i nsulating |ayer. o -
regions and/or so called pockets or halos, which are

designated as auxiliary doping regions here.

In another configuration, the control electrode adjoins

25 a silicide region. This measure makes it easier to make

contact with the . control electrode. The contact
resistance and the sheet resistance are additionally
reduced. '

30 In a next development of the «circuit arrangement
according to the invention, terminal regions of the
field-effect transistor adjoin the insulating layer. In
one configuration, the terminal regions likewise adjoin
silicide regions. Sufficient material for the silicide

35 formation is present when the semiconductor layer, both
before and after the silicide formation, has a larger
thickness in the region of.the terminal regions than in
thé region of the electrode near the insulating region.



one configuration, the termnal regions |ikew se

~adjoin silicide regions. Sufficient material for the
silicide 35 formation is present when the
sem conductor |ayer, both before and after the
silicide formation, has a larger - thickness in the
region of the termnal regions than in the region of
t hel®l ect nede risve 1dpmemsul &tplard.@rrsegaf)@ afrra ge@ n@xt both
dev spacer, arr
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is lik rranged at t east _one side o

10 e%%r%gné%?e{gl on- e%f’gefeg T %H@rﬁnﬁﬂ_dat%ﬂrt circuits,
r edmh.aviiedegpacers have ful fi I | ed the sanme. task as

the spacers arranged at the control electrode. If a

sp er_arrang d at the gate and a -spacer arranged at
eTtT o8 gFgPﬁét&SBamat OTPASRIChLS ohbkewhdeharranged at

th@n: al easki ngears:S:B@ whi ehe léi,aemd e 29e<t§;2<@rlfr’ph kF8mote from
| s ilicidi n i.n e _
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In one development, that side of the electrode reglon
-near the insulating region which ad301ns one terminal
25 . region of the transistor. is longer than a side of the
electrode region near the insulating region which lies
transversely with respect to said side, preferably
being at least twice as long or at least five times as
long. In this case, the transistor has a 'tran51stor
30  width which is a multiple of the mln;mum feature size,
preferably more than three-fold or mete than five-fold.
These measures result in a particularly low-impedance
connection between the transistor and the capacitor.
This leads to the improvement of the electronic
35 properties particularly in so-called analog
capacitances in analog circuits. Examples of such
analog circuits are analog-to-digital .converters.

Another example of an analog capacitance is a so-called



preferably nore than three-fold or nore than
five-fold. These nmeasures result in a particularly
| ow-i npedance connection between the transistor and
‘the capacitor. This leads to the inprovement of the
el ectronic 35 properties particgularly in so-called
anal og capacitances in analog circuits. Exanples of

 suchypasal egpaicitanice arte danat0g- be- dblgtit &lo sair(m:ootthn voltage
n.anal o paci
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to snooth voltage spikes on an operating voltage |ine

or msagnaildéﬂ%tu}él aevéhEEﬁQﬁE'V%ydeé’&A@H@E‘ ﬁb)élde of
contrast, a.side of 5 the el ectrode. region near’ t

i nstfat °i§ Féé’dé’n Wﬁ”c‘?f‘ Pees thsiRFdbpyingt Fegion which

reshees ttorarmtessaley (whtmhereebeetroﬂ@ Y&KHKNTSEPQV of the
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or édjéfﬁ@ﬁgfIUEetl@@ﬁmﬁﬁaionﬂe i@nth'ﬁref §?l hea% least
Lotrans ess t han

has _a transjs -
thre i(?é nes ?"t%lgmorﬁ FEI{‘H #8315 lé’ezetlm%?eﬁéréﬁpﬁ In this
| es®ase haghew teanhiesponi imam f&atllrlaﬁ.SlSItbQ wMited WBich is
achi eyed QMth'%h@%@suﬁﬁuﬁﬁgt'fﬁéar Yniflukhe fh2:63%€ ;i e,
of menpry cells is that nonr eacti ve resi stance - of
t hTOtT MR &Y edsSdet BNt e icgpatheomikinuer §astdre size.

anditeaf ass dicchavge bl tih@l§t ﬁtéégaréa&?&fﬂﬁlﬁi‘afﬁy in the-
lsth%%sé“%¥“££ﬁ8£gfc?§ In a ng ev${o ment, azﬁﬁflstance

rm nal “reglon
t heofel Bher é’@étroé'glfblf\efetrwd@ Oéartehﬁ tmpa\mtdmrl dsnearcreased

th%dd“%“fﬁé@gdi§9h99gédb?'@heOQ%OQQ% A LS i thus
forman electrically Conductive connection. I'S
resti ?rnaca Sinply constructed nenory 25 cell of a
DRAM (Dynam ¢ Random Access Menory), wt Eout
t a maki ng ¢ _
20neqess] tALLBOGRYdl bbRRAL MBASUIGS: Lo 1 FRELIR &7 éﬁsn field-

with the bottom el tro near elnsu
Thisd f&kel c&ﬁ?é?ﬁlﬁtso%sé{ﬁq n Y t ikficrdde codgimat i @f  the

- capacitor which is near the insulating region .adjoin
one another and thus form an electrically conductive-
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connection. This results in a simply  constructed memory
25 . cell of a DRAM (Dynamic Random Access Memory), without

necessitating additional measures for making contact

with the bottom electrode near the insulating region.

This development is USed in particular in combination

with spacers touching one another at the gate and at
30 the covering electrode of the capacitor.

In one development, the electrode region near the
insulating region and the active . region are
semiconductor - regions which contain a semiconductor
35 material, i.e. a material having an electrical
resistivity of between 107 and 10**? Qcm, in particular
between 107 and 10%!° Qcm, e.g. germanium, silicon or

gallium arsenide. The resistivity of the. electrode



wi th spacers touching one another at the gate and at

30 the covering el ectrode of the capacitor.. In one

devel opnent, the el ectrode region near the insulating
region and the active . region are seniconductor

regi ons which contain a.semcofductor 35 materia

i.e. a mterial having an el ectrical reS|st|V|ty of
betMeebnl 006 amtk 10432c268Y iWwhiRal tigulah » beldeeRsy1ating
10-5 and 10+1o ncm rmani um silicon_or
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region of the capacitor which is near the insulating

reghion des T adussdoluad dgBl ngnln e AN LOWALIGN 1t

r
ne dev O ment Clircul ahgenen

5e| eaddodegireginaarneas itwil anisngatdgidonregion heand the
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t hatr qﬂﬁﬂﬁﬁﬁ%ﬂ h%ﬁéi%c%F%%itrﬁ%%%?oﬁﬁ%ﬁtthFhéHSUlatlng
[ nsaﬂ%tqmgarhayerlea@qmm aregiom i baveubstutatekneaxss isf less

the fzase o th orirsdd |80 S st e {ooid

Insul ator) -Substrates of this type can be fétrlcate
in a sinple manner. Moreover, 20 the electronic
ClHBUIiSnaktamymkldymdﬁﬁﬁetS@bShéataﬁlnbaw&yer ad301ns a

parﬂf§§éy|§h§%#¥2§2805 onlct%rOpertleS1H{;?ﬁgoa?ailed SO1

~devellaprent e TiTcuft arrangers
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have particularly good electronic properties.

In another development, the  circuit arrangement -
contains at least one processor containing a
multiplicity of logical sw1tch1ng functions. If, in one
configuration, the circuit arrangement addltlonally
contains a multiplicity of DRAM memory units  (Dynamic
Random Access Memory) beside the processor, then a term -
that is also used is an embedded memory. In order to-
fabricate this circuit arrangement, in addition to the
process steps and masks that are necessary anyway for
fabricating the 1logic, only 'a small number of
additional process steps and additional masks are
required for  fabricating the capacitor or the

transistors that are electrically conductively
connected thereto.
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Random Access Menory) beside the processor, then a
term that is also used is an enbedded nenory. In
order to 30 fabricate this circuit arrangenent, in
addition to the process steps and nmasks that are
necessary anyway for fabricating the logic, only a
smal I nunber of addltlonal‘p@ocess steps and

addi ti onal sks are uired for fabricating the
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accor diafren thhelnpeoﬂuonloﬁ pacti ehkar ki eldztric layer

sui t ablyg, 5ﬁcé%’r§|'5@tér{‘ge A28 T1ele elfgct
tranS|stor together wth e capacit
ormatlon of an electro e of the capacitor which

is remote from the insulating region and of a
control electrode of the transistor in the

electrode layer.

The method according to the invention is particularly
suitable for fabricating a planar field-effect
transistor together with the capacitor. The
abovementioned technical effects of the circuit
arrangement according to the invention and of its
developments also apply to the method according to the

invention and the developments thereof.

According to one expression of the invention there is
provided an integrated circuit arrangement,

having an electrically insulating region,

and having at least one sequence of regions which forms

a capacitor and which contains, in the order specified:



10

15

20

abovenentioned technical effects of the circuit
arrangenent according to the invention and of its
devel opnents al so apply to the nethod according to the
30 invention and the devel opments thereof. According
to one expression of the invention there is provided
an integrated circuit arrangeﬁént, havi ng an
electrically insulating region, 35 and having at |east
one sequence of regions which forms a capacitor and
whPBhed6Rtaras, rieglonensadetthspapishiledingaregnon,

el achredeckedicorcpgah , t Bag nsul ating region, a
dlelecérlc r glon and an el ectrode region_renote from

t h8% REGFEEPARG FEFROR, TSTPRE ERSW ShPndnFEdRbANEerAgion,
patheofinanlandnbatregd onayeri ngapaatgest idh amddgiddelayer

caggghhggga@g gt Jhegst one active conponent of the

integrated circu arrangenent bei ng arranged on the
safBesrapast tole ands aitatlieng tl @yper actlvieheceipesterade of the

regh@@gﬁﬁ@édt hei i+ Asill abiRg nbeH=00 aﬂ@(fl? tr{g‘é% on the

i on of e _copponent beln arrange
géﬂelﬁégepQFanél1P6u@ﬁélﬁﬂaﬁéyFﬁ whi ch the

|EShéaenagtkayerreglahraagedthﬁndnhmga%amyﬂﬂégidﬂﬂénd the
t Y ne rmng a 15

ch%?gg{’ér ?E‘ge%{% or]Etlte:gt‘st SREPPFORes &;I‘}lgcoﬁfgﬁ‘ﬁgadl ntt &
t helane egvhbitdy éiﬁéumamlrlaﬂilgenentnhammtena tive which the

e'@ﬁéﬁDQ€1ﬁ§9l99e96§E Lbeahgsyl ating region is a nmono
%%% glne region. 20 Exenplary enbodi nents of the

i éﬁ?%ﬁ&ﬂQﬁrﬁﬁg EEFOWQ&%ﬂ?r%ﬁ@ﬁ?ﬂﬁ%ﬁtofpﬁwlng a

aﬁmempapqujkhamhagscteﬁlzmblQ?rbSt ﬂééﬁﬂe?né iy debssor
S allo t e fabrication o
nrer araet Hhnknd, BPERabdsb oo 200 e angenet.

whereln the electrode reglon near the insulating region

is a mono crystalline region.

Exemplary embodiments of the invention are explained

below with reference to the accompanying drawings, in
which:



5 figure 13 shows a plan view of. the
transi stor-capacitor arrangenent, figure 14 shows a

sectional illustration through a DRAM .10 nenory cell

with a transistor, figure 15 shows a plan. view of the

DRAM nenory cell, and 15 fi gurge _16 shows a circuit

di agram of a DRAM nenory cell "with three transistors.

Fi gfitgsrdstd 42 Sﬁow fabrication stages in the

fabrication o si st or-.capaci tor .arrangenent,,

figures 1 to %}i rﬁﬁagﬁo?x gg@??ﬁnéln it eugc’(aiba”ﬁ‘iﬁFlon of

al ong a sectlmal pI arentegmiied |ies Itongigikdiormtdapacitor

‘with respect 3Préng g{;}@ﬁ? of a field-effect
ar-

transistor, in particu longitudinally with respect

St0 the current flowin the channel. The posi tion of

thefi@drsell i oinaks phaptah beeaneg eheart A fd W@ pacitor
13. The fabrl%_aﬂr?@ én{ he transi stor-capacitor

arr angenment €gi NS proceeding froman SO substrate

10, which <contains a carrier substrate 12 nmade of

nonegyss al 4 i sieowdd Si kééenonalsmia%‘c?gt%g %‘f%frough a DRAM
_lolnsulatlnglaer 14rrajgfn i con di oxide

exanpl e, U FSEhi RbHiR toF AN kSEPL 16 made of

rmnocryst aI I ine silicon. In the exen‘pl ary enbodl ment ,

th Sq h r e r

i gfrlorreltc%:]l? lﬁg gt hISC erAs gf‘e he %591}1%3;12%1\15 @eﬁn%’&gr cell,

14 is 100 narSHeters and the thi ckness of the .

sem conductor layer 16 is 50 nanoneters. A thin
sild.c ide |ayer 18 having a thickness of 10 5
1o, f', erslog(fsg} S hpf £ SRS ?g?%ﬂmoﬂ f{ ReDRAM memory cell
' sem conductorWIItetyélhrlE& tAasandismstrsated in figure 1, a-
S|I|con n|tr|delayer 20 5 is deposited onto the. SO
trate for exanple wth the aid of -a CVD '
H@dlr mE%l Va&porSh¥epoSpPFARRELPA t b as@mpl any the

enﬁ@wnnaﬁtldﬁm sfli@on transistor-capacitor arrangement,
20 figures 1 to 12 relating to a sectional ‘illustration
along- a sectional plane "I, which lies longitudinélly
with respect to a channel of a field-effect tran51stor,
in partlcular longitudinally with respect to - the
current flow in the <channel. The position of the

25 sectional plane I becomes clear from figure 13.

The fabrication of the transistor-capacitor arrangement
begins proceeding from an SOI substrate 10, which
contains a carrie: substrate 12 made of monocrystalline
30  silicon, a so-called buried insulating layer 14 made of
silicon dioxide, for example, and a thin semiconductor
layer 16 . made of monocrystalline silicon. In the
exemplary embodiment, the thickness of the carrier
substrate 12 is 550 micrometers, the thickness of the
35 insulating layer 14 is 100 nanometers and thé thickness
of the semiconductor layer 16 is 50 nanometers. A thin
silicon dioxide layer 18 having a thickness of



nitride layer 20 has a. thickness of 50 nanoneters. 10
As illustrated in figure 1, a |ithography nethod is
subsequently carried out. To that end, a photoresist
| ayer 22 is applied over. the whole area, exposed in
accordance with a predeteern%% l_ayout and devel oped.
Afterward, the nitride |ayer serving as a hard

”Hfd(,na]r%nteftfér% I l C%rdl odidgmdiayer nk8 angothed on  the
sen conduc] egee patterned,. for exanple by

me it of° ud:r thod. This results in a

| ayer stack 24 haV|ng an approxinately squar e base

.ar%%'l{x?éégg¥e§t kf%?ﬁrés al%o éﬁ &ﬁ%tékfgé %a¥er 20

nesa geonetry f eI ect T ansy
St o i5e fgBPFiheed ‘?ih‘bo t f&e . g%%ﬁetwsftmattehelﬁapéart opxample

cam:lteh prﬁﬁérl Raed andfthus ©pbi Nngedodndepaideiddy ofapor

oI 1075 ahB Y CRRTE Y o RBBARIBRRE a e silicon

el eGttmidehdaned |2tmd1ﬁsa|zmythm:tkhmcba)ro_farﬁdl hrem e tteatd €
method is carried out. In another exenplary

-embodi nent, no hard nask is used. By way of exanpl e, _
10t h@Sphotdrasratefaykh HIULE then2apbt FReE#RMY a method is

| arsgirsdduetiilgsscardfeds ddd usteatetht nehdgure BhotBeesist

- resi gi.qns ot o SISt l.ayer 22 are o
sug'sg}éuen yl%(r;nogé%lg'gif tcPJ‘e %g rer}rloovla 3FSEne SXposed  in
ph@tCQOerﬁastcel ayekh22 m%%tmmwu datviooft iznd developed.

Peltrm‘ﬂrémrd?om ggl@ﬁcgele 14 01;@ %ﬁ?l Oﬁg ﬁ?hﬁ?d mask,
ater suppress undesira chann
lsedég’se Fgﬁﬂncgf‘ tHé°§988 ar @¥ET of 1 E%hé'”’éjem"'-a}fl(?ndt?l@i“ﬁ:Fc’ndu‘:t'-or

I a)larye]rG i dhe pratesnedis fir a!e:taﬁmbél bBe, nle@hs of a dry

L 1"%%1%%%% Ci:a#essdgﬂ?atl on o%é’ié’ {%g%@(o?‘lahavmg
STPnne%%%OXJ(%%ﬂmsweﬁehhaea ATen) Thecdmvigctsorack 24
Wi tils aa (A rmmd(%maealalvﬁ\etaam CBle P@lab&@t@g) fo‘if the -

Th S| egi,ons of the n r .20 an . |

thgleei |(L:f%|n i o TR 18{:3re Fhe?/ai% ?nd the

exg@gpetry for the capacitor can be prescrlbed and thus
optimized independently of é6ne another.

- As an alternative to a photollthographlc method, in
25 anether exemplary embodiment, an electron beam
lithography method or another suitable .method is
carried out. In another exemplary embodiment, no hard
mask is used. By way of ~example, the photore51st layer
22 is then applled with a larger thickness.
30 _
As illustrated in figure 2, the residual regions of the
photoresist layer 22 are subsequently removed. After
the removal of the photoresist layer 22, a thermal
oxidation is performed. Rounding oxide. regions 26, 28,
35 which later suppress undesirable channel formations at
the edges, form at the side areas of the semicondﬁctor_
layer 16 in the process. As an alternative, for

insulating purposes, it is possible,to perform a LOCOS



by neans of dry etching. A thin screen oxide can be
applied for subsequent inplantation steps, but this is
not illustrated in the figures. 10 As illustrated in
figure 3, afterward, in order to fabricate an
NMOSFET, a further photore3|stliayer 30 is applied,
exposed and devel oped, so that”only the channe

regi O ad (£8ehensof aEP&{“ Ral &£l 085 of f

Qﬁélng method
tranS|stor are unmasked, see transistor art
t hel Skakt¥ondgensh | hyetaasonby lé’onFP’aé;P“C'alPéglV@rT—h a CwMP

pravd ttesd {CrHemieaTapachinichd p8SkedHing§pe capacitor

part 16b of the sem conductor |ayer 16. After the
photoresi st |ayer 30 has been devel oped, an ion
Sinplremtees b8l reglonperforhedpithéder dayiest @0 part of the

bels%glpc&pp&ﬁoxgds 13%@& 1Fé+ az% thisteabedal n ke
4, a further photolit raphy _nmethod i's subséquent|

y
perk?ibrﬁléénsl IhACH HECRNGddPt iUl FRERSNs oxide Ccan be
nequﬂﬁg@fﬁo:fabbseqhemgtﬂmpxzﬁﬁﬁnidﬂ stephpt bueSitdlis is

| aye & SEdiL?S "(fd%%e%(ﬁgsgg u%lgl ng the mask and

deve ope tTans part 16a is nmasked
10and the capacitor part 16b is unmasked. 30 Afterward,

'an Aon 1lrmlsélﬁta9ctéd3n1%3 Ifag@l%reed getey%gta tb§ order to
capacl t ar

atterned photoresist _|ayer

b‘}%’é’f fea¥t 1 3 %2 tbped? Fuéthﬁhph&ﬁ&r&%&ﬁ &ﬁﬁyer 30 is
a(anpxnhdxegemMOQédbeang pdedeteged,n e rhsked 3y the
tr 6 t h
e PaRtripRag MG CR B B SR s aet che
regqr&P%MS%&ﬁuﬁW%sunfaaﬁkﬁﬁedaﬁeetﬁnélnsé@m Pagrt tlifa of the

adobédmmdumlanlayeenllew \ycOht £xaepl 8, rtela;qo@horpf&nded
12 ensity amounts _taq I ng atons
corfidetar CIMBeRERE ng IR S pr erer SPPIEFFaE PALENA D of
raﬁ@&uﬁemmﬁwwﬂﬂpu@n9landr1@@1 adpiemg tatoph qperesiilsitc layer
30 has bgen developed, an ion- - implantation 31 1is
20 performed, the transistor part being p-doped, e.g. p or
p+. : . .

As illustrated in figure 4, a further photolithography
method is  subsequently -pérformed, in  which an
25 additional mask is necessary for fabricating the
capacitor. A photoresist layer 32. is applied, exposed
using the mask and developed, so that the transistor

~part 16a 1is masked and the capacitor part 1léb is
unmasked.

30

' Afterward, an ion implantation 33 is carried out using
the patterned photoresist layer 32, the capacitor part
16b being heavily n-doped, i.e. n++, and a bottom
electrode region 34 being pfoduced. In the masked

35 transistor part 1l6a, the doping remains unchanged
during the ion implantation 33. The bottom. electrode
region 34 acquires low impedance as a result of the
additional implantation. By way of example, the doping



centinmeter. As the doping density increases, the 5
direl ectric grows nore rapidly than on undoped or only
nmedi um heavi | y doped regi ons. However,. as the doping
density increases,, the space charge zones that form -
become snaller, so that.parqubiq effects |ikew se
become smaller. 10 As illustrated in figure 5, the

Phofaesi gt LAxene32 i, sybmequgnbiy.renpyed. A Lbin . nic
silicon dioxide |ayer 40 1s su,bseque%tly gr oduced at

t hEIHCIRY R afBs GPPiRg demsh ¥t Brepgrabriga bfeg hén the
Serﬂfnjéjuatfolr‘belta@éw}n 1ﬁo%fnohr'ic53%0“t h@oﬁmﬁg?/%rt%sgrpar 8fCubic
t he tiom el ectfode _region_ . ich. silicon_dioxide

| ayer lor?ér?se%' gat# o>1%|R e f%plingt\é%e?%lg?%n dPCERgses. . the
5t r athist e Orr s dg aows eecer irapiigilisn. thanherr egidopat theonly

capacd f@h-n&w iy abpe¥anpleiotde Riddw dhexide doping
~layer 40 grqQws t ernallg. In the 20 exenplary

entOdTHENY , 10¥& S8PEPcontBF 0xdRAES afdR 46 haehey that form

t hitgkess ofmd Inanonetcer $Hat t baaegitdre ofefifkets likewise

un idd In an alternative exenplary

enbo |n€%t%ﬂ%é§%ﬁj a further 25 lithography nethod, a
10dielectric made of a different. material and/or a’

di eleciTicehanag o diiderens, ihbckness:bbasconaiae 32 is
transi st or rt 16b of .th en1con.uctor§%§ er 16 is
pr ot (ﬁﬁﬁ%ﬁﬁ% & bOTPBRT - efectiHdteStEgroR 1qgelayver 40

capacri $obse@@emsly s produked idd ushe atedoive rkidguamedH, of the

| NSt e o SUBSLAUERL! Yoslopig egkﬁxe%%%'f'oirn?la;}é} COB and
is then deposited, a polysilicon |ayer bein .
1Spr guckhe HEOYSASFsi #Fedn Afaylehe 4bottess, e bychagdef region
- exapl evhBcB5stihiebness ofi KOO NpEeNELRRS ANty &lopante 42
concentration. of 10 dopi_ng .atons per cubic . .
cen%}ﬁ%?%rfgqﬁ%nh%évé%edgﬁﬁﬁ%l Fofhégh c%ngbg}?SErf§pé6'ln'-
i s thceragaPn qfeprBSemambditqthe 8ynbody nef. example, the
Phasphordis adiiidd Or1dy®er 40 grows thermally. In the
20 exemplary embodiment, the silicon dioxide'layer 40 has
a thickness of 2 nanometers in the region of the

undeped silicon.

In an alternative éxemplary embodiment, using a further
25 lithography method, a dielectric made of a different.
material and/or a dielectric having a different
thickness than on the transistor part 16b of the
 semiconductor. layer 16 is  produced on the bottom
electrode region 34 of the Capacitor.
30
As is further illustrated in figure 5, in-situ or
subsequently doped polycrystalline silicon is then
deposited, a polysilicon layer 41 being produced. The
polysilicon layer 41  has, by way of example, a
35 thickness of 100 nanometers and a dopant concentration
~of 10%*' doping atoms per cubic centimeter. The heavy
doping of the n c¢onduction type 1is once again
represented by the symbol n*'. Phosphorus atoms, for



etc

exanpl e, are used as doping atoms. In another
exenplary. enbodiment, an alternative readily
conducting material wth a suitable material work
function is used instead. of the polysilicon |ayer

5. As shown in figure 6, further l'i thography

neihod is subsequently carrie out inter alia, for
at bRERDNE, A2 @l ol IRde 544 T d hat, end, . 1
Shoto b|st nger is E Ileéﬁﬂex osed angﬂg%ve op %Fmp ary.
pho?ﬁggé Bt E

pr odluthda Afdierakelred, ma heri ol ysiki gaAckayar i4l ndi thestead .

FEERTy ayist 2 Rohge. rseéléﬁd ZOlUsdiimg material

Ehgh?éi§glh ¥er 49 grglpatterned for exanple

esu ts i nog° gaté el ectrode 54 belom1the

ESphotore3|st | ayer region 5.0a and a covering

el exsr etweb Pel evghihe lhOtaor?@i‘tsﬂei.lSlE.@}{Sﬁréﬁggo%etfhod is
50b. The etcging sto on the tranS|stor

t he"¥RAFEBRE
eI e@atedeleeglronieszm réBqDetlhat/eéyld Aa iphlotsireatied llrlayer is

| 044581 Yeq! he RQ %rdes' }ﬂgbelog%ﬁregl% 3 02%3;2nd layer

YorraL, B emdlBRef hal lBotﬁ@m patterning a

' 50b are renoved a ter t e et
10 npf et ARF o 8y iand héPeabeiay oBFOﬁnCQdderAftﬁrward, the

25

30

35

pr qd@rgsma&bu deged LOD sgai @he 58 BhD9q{ bk oL ! M.ayer 40

Do pp ions of the transistor rt

16?% Dg’he seé:r?lecgfcjindgefo ’1%55?315 185CB%d ag §Fr6vvnr€?§+11ts in a

fi gdR'ee 8 eleathiodsTEDS |mleyw okhsi Iplotroradigt deal/ayerregion -

|S 5@@SQRH3QI|¥09599ﬁét%Qe@%?b&J“%§m9% w3t e, é&otore51st

' thlp&knesSL&]sf 5&nah@negemswﬂdweoexglrﬁyeafyle and .on the
t urther ilLlustrated in figure 8, e

Egggégﬁgr }s sU %%que%f?y étbhﬁasBE%ﬁIYﬁI

ani sotropi c etching process to form spacers 60 and 62

at Ade Slﬂ@%@féﬁzﬁf Ehe6g§b?r%|30trQ@% 5$H@%$ﬁ?ﬁ?%ﬁ()layer
35 spacers a
cov]'fe?rn1 ] Egétfﬁﬁ% Fﬁetm%?qﬁif PotSr t Hee ggtehing. An

el e]g:trr()g{gmpgantatlon 57 is then carried out in order to

le wwth the-aid em cal
Y¢T onf9iothe &1 EBR Sitchilag |shrms 3@n6@hﬁastraans1stor

t he sidewal I's of

produce weakly doped LDD regions 58 and 59 (Lightly
Doped Drain) in upper regions of the transistor part
16a of the semiconductor layer 16.

As shown in figure 8, a thin TEOS layer or silicon
nitride layer is subsequently deposited over the whole
area, for _example with the aid of a CVD method
(Chemical Vapor Deposition). The silicon nitride layer
60 has a thickness of 50 nanometers in the exemplary
embodiment. As is further illustrated in figure 8, the
TEOS layer is subsequently etched back in an
anisotropic etching process to form spacers 60 and 62
at the sidewalls of the gate electrode 54 and also to
form spacers 64 and 66 at the sidewalls of the covering
electrode 56. In this way, both the gate electrode 54
and the covering electrode 56 are insulated toward all

sides. A subsequent epitaxy is not possible at the side.



and the covering electrode.56 are insulated toward al
"sides. A subsequent epitaxy is not possible at the
side 14 areas of. the gate el ectrode 54 and of the
covering electrode 56, wth the result that short
circuits are avoided. 5 As illustrated in figure 9, a
sel ective epitaxy method is gﬁbsequently carried out.
overe

A mpnoct ygleal £ﬁ?e %aec@ t %B'e%kroé%er gr Sﬁfan covering

area sections o I'ons
botR iR 1t r 8fle W%&&(ﬁh%4reEb#Fa%h@trﬁﬁﬁtmscﬂgcahds are
74 areigpgdduced on 10 the nonocrystalline silicon of

the sem conductor layer 16. The epitaxial regions 70

and 74 extend ‘approximately up to half the height of

Sthéiyat blust eateddéns£igndeofd,t ke selectige ebpitaage method
56,15 I esfgfdddfdnt1yThe epitiad al 489 ong 7Om%%g>c;%/s% G3.llne

‘al so 15 referred to as "el evat ed" source/dra

r eGiRTS X e 1A¥FTKAERYS 0Pt HRCRPPEER| areraayer:tr-eaSt g the

epiliExi alegikegi 088 7&nand ¥4 apid MBEI | ynélepritdsondn elif@ t rode

grkﬁﬁﬁgﬁﬁg epr§?%% Ongéﬁ%$%e S|fV5f6?€gaE%ngﬁﬁ§§ced on

Osi Itheormemacry st pk bbeat si2¢cant lpf hehe esehicohdtchor layer

correspondiangl yedial-88 AMOUNe fBfonsSi | 760N 1§, Pr ovigded oyt eng
for the reactlon Thi s neasure ﬁreve nts a "tearin

anPP TR Phan® t&e mi WAHS | hhet hReiggE onobf F%@ gate
dr @& lecsourdze r&¢i orndEpidaixi ahe rmywyﬁiﬂ? a@ﬁe&ﬁraae 56,

si tiated ecgle gﬂ&%ﬁbf%&?gg ?;%ﬁ%n% Oonarg pre also

coverlng respec akf a
re&e&%rﬁzj ak® 78Sare h%‘t’aﬁ’e?—‘é rﬁOLillfce/a(ithalrrnatn&ge-Cg'me The

nHttelrJ.Id?drfesQieolfsedheASeﬁbeéMth figyee - afhy Eh8taxial

t thod tati.on 78
epl aﬁééGPrgpﬁ“&gBB% p¥%ma5bf$| np%ﬁ%slﬁnoFBEr%P6Ck“ess of
faﬁthﬁQmﬂﬂqﬂﬂgpﬁﬁqxihxﬂm 1fusnd| bhei apédandéng explalned
SO%@Q%Aﬁr@HE'é%lfﬁgﬁfﬁéZ%Ehégﬁeghgll§86ﬁa§h§£ Eggbgg§ent

70 t.o. 76 are al spo do rocess

20 hetddfaryPhef Skt ef aFoP:ﬁﬁﬁﬁ%ﬁHQﬁ?lngly large amount of

silicon 1is provided for the reaction. This measure
prevents a “tearing away” of the channel terminals in
the regidn ~of the drain-source region. .Epitaxial
regions 72 and 76 are situated on the gate electrode 54
25 and on the covering electrode 56, respectively. The
epitaxial regions 72 and 76 are not present if

alternative gate materials are used.

As shown in figure 10, after the epitaxy method, an ion
30 implantation 78, e.g. n++, i.e. heavily n-doped, .is
carried out in order to fabricate highly doped and thus
low-impedance source/drain regions 80 and 82. The
epitaxial regions 70 to 76 are also doped in the
process. A mask is necessary here merely for separating
35 regions with complementary transistors in a CMOS
process (Complementary Metal Oxide Semiconductor). A
connection is produced between the source/drain region

82 and the bottom electrode region 34 of the capacitor.



-

35 regions with conplenmentary transistors in a CMOS
process (Conplementary Metal Oxide Sem conductor). A
connection is produced between the source/drain region
82 and the bottom el ectrode regi on 34 of the
capacitor. 15 A channel: regi 84 |ying between the
source/drain regions 80 and 82 in the transistor part

16aAofthe1e§erBézgqraﬁyctsqr hoYRE 1Re £ SOBL NS HY d%%q:ce/draln
The sgacers n%g62 and al So the gate stack ser

as- BRI T AP aft: at‘?’b n’a%kt&&rltnrgartsrﬂesq‘?ﬁl BALAt ilGR %% the
iIlmsmremnducnoflgayerll6z%fmﬁﬂdﬁﬁhkﬁmﬁﬁ@dkFﬁélEpacers 60
[ d a after the
;”‘mg Ele2) 2hdl AEbn' RBbRren " S SEhe A5, FHhgregpnration
may“i@ko$uék%%ptﬁe %mml@%@&tl@yer i s deposited over
the whol e: area. At t enper at ures. of 500C, forI .
kel. silicide for in the axi a
3£%n§1%63§5 F8dard h%grﬁn he sﬁﬁ%ﬁ§%ﬁ%iﬂeF€@¢oﬁ§elf‘
80 aBignewm tkeldatide)el eict r oderbdeandoan t hefwavertRg HDD
I e S i r€4qi.0ns t
lengﬂgd%é@loﬁ ?H}?h !Dleh%J.QSI D%%l%g b|9120 t@nagés end by way
dlf?%r%ﬁﬁmﬂe?alawPﬂﬁh&hnﬂﬁM%E)l%o@ﬁmoeitﬂ®revehaﬁhe whole

140@:@lfgre¢s CehpeystukBspasti Galoric, arpef raedde, nickel
fabri ate tltanlun1 S |C|d

r
coﬁﬂ%l ?Ele%mgTﬁelegP?aﬁQﬂ Gl TP 18 fé’a?@fa“d
conphes eIDyt gilig csdedcerﬁdrhenexergplowsy 8@nbedi ment the gate
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pamhﬁa:tnncfmﬂ ayeho@f0 usi ngfagure 11. By contrast, the

semicor_lductor layer 16 and the covering electrode 56

- have not been silicided. In . another exemplary

embodiment, regions of the semiconductor layer 16 and

25 of the covering electrode 56 are also silicided. |

As illustrated in figure 12, a passivation layer 100 is
subseqﬁently applied, for example a TEOS layer
(tetraethyl | orthosilicate), Ca BPSG layer
30 (borophosphorus silicate glass) or a layer made of
another suitable material. Contact holes are etched
into the passivation 1ayer 100 using a
photolithographic method and filled with tungsten, for
example, thus producing connecting sections 102, 104 -
35 and 106 which lead in this order to the silicide reglon
90, 94. and 96, respectively. The connecting sections
102 to 106 are subsequently also connected to

interconnects of a metaliiatio,n layer or a plurality of



phot ol i t hographic nethod and filled with tungsten, for
exanpl e, thus produci ng connecting sections 102, 104
35 and 106 which. lead in this order to the silicide
region 90, 94. and 96, respectively. The connecting
sections 102 to 106 are subhsqguently al so connected
to interconnects of a netalization |ayer or a
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ntj.o roce 0 referreq to,as " .
"bggg%? {Jg%ssﬁmgi%rne %n%ﬁﬁﬁg $8se 55 FhPffer 874", is
i nPETRSiRAS llfayfé”rlss &Fasgeneral ly i nt roduced in the
contact holes for the purpose of better adhesion or
as a diffusjon barrjer. These intermediate | ayers are
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ﬁﬁ1cal mechani,c pol i shi ng netho wever ,
St b (ﬂ%%ﬁﬁé%ﬂso used; e.g. the etchlng of
alun1nun1layers Fi gure 13 shows a pl an view of the

tr@ﬂﬁé%ﬁ@éafaEﬂQEEgepnég$§rr aggggléégedW@é¥1§ﬁﬁmple by

contal ns a pl anar a“ capaci tor , ,
Thé‘elarna%s‘Pgt@r Jacabked duadsidamrsep@e hmathod, in which

COHo@s‘{smndu%g Eﬂip.ll‘éx:ll mahely t@eh@nlkises pbhe sHiRigMIAs then.
25 %%a %re sj ze gcount of .this transi st

RS D doE AR Bonfbc nGSBAEFon AP AL apelishing
fowethﬁu#tN@MPtonﬁé@wen@rsecnﬂwns the@hodsllsbrehiadtso used

| ead ¢t.0 cHhe iy ¢ a9ien 801 Resides the

‘connecting section 104 there are’l i1 kew se four
addi tional connecting 30 sections 120 to. 126 which
| eddgtuaret 18 siHdws de plegi onieWdof BeBédESahbestor capacitor

cognect 81%“11{6;61%1&:‘?{” {:ﬁESQSE BTSSEE”%OI FET 142

sectlon e surci de
a capacitor 144.

The transistor . 142 nas a transistor ~width W1l .
corresponding approximatély to 10 times the minimum
feature size F. On account of this transistor width,

besides the connecting section 102 there are four
further connecting sections 110 to 116 which 1lead to
the silicide reg;on 90. Besides the connecting section
104 there are likewise four additional connecting
sections 120 to 126 which lead to the silicide region
94. Besides the connecting section 106 four further
connecting sections 130 to 136 lead to the silicide

region 96 and thus also to the covering electrode 56.

The 1length L1 of the capacitor 144 is considerably
shorter than the width Bl thereof. In the 'exemplary
embodiment, the width Bl épproximately corresponds to
the transistor width. The 1length L1 approximately



region 96 and thus also to the covering el ectrode 56.
35 The length Li of the capacitor 144 is considerably
shorter than the width Bl thereof. In the exenplary

enbodi nent, the width Bl approximtely corresponds to
the transistor width. The |lengif L1 approximately 17
anounts to only one third of the width Bl. On account

of bhesgtdi mRNSIONS afdl eniagceynted LherRubhi pPldLiddeount
of. cgn ctln secti.ons 102 to 136 the capacitor 144

canSTh&S 5] ISR SV 1HIH Py B5CREFgE T dis Suilt P city
prebércednaCEangfsapphbnatﬂ@ﬁ torusarthuucﬁgucltor 144 can

SR SRR UART RL Ty

s.is illustrated. in figures 14 and 15. The nenory

ceIA 1prdsereeat aiafiéao%f élﬁ%ﬁﬁ@é?ﬁﬁoﬁraf@tﬁéﬂ t115a?n51stor—
acitor od steps expl ai ned cer

o reop R ERE (Rt es T 1 & 18 VRBhu E bERBEY in
perpartidulian ttheséabzlled i embefidede DRAMIywemek)y EeQl 150,

Theg gf 95611mgtﬁsaggaeigl%l@ﬁqe%&l4' dert ical ﬁoﬁe'ﬁé}%&y cell

are_ identif enti'cal reference sy
Oronlé&;\,edcwt%ln?ov@lsea@élq ePCELSE. €6ﬁ§éé¢§éﬁtfl y15gheand a
pl anapatiebd- en‘3‘4actThéamsstﬂ~td3:r §53psCCHbtp'?lla'h&Ied ntabbve with

al i nt ele tr 4 X|de
%%f%gaPS%s% £ egm %gl q'irae‘@? o% °82, pea’h%ormed
- spacénhg &Ebrmlczs The togparsnory 15al¢or1t5@| nsTherafore,

bot i@”f@b@lgééoﬁﬂ %%21'69'5 3‘}.%1’en§:6c%ld'eqle‘?rgr{ﬂ6sz a%@uder?t:.f:.ed
lscoverlngdgnggégg erefgrence symﬂofg?ceggt followed by a

lower—case letter a.

Consequently, the planar fleld effect tran51stor 152
contains, 1nter alia:
20 - a control electrode 54a, -
- a gate'oxide 42a,
- 1DD regions 58a, 59a,
- terminal regions 80a, 82, and
- spaCers.GOa, 62a.

25
The capacitor 154 contains:
- a bottom electrode region 34a,
- a dielectric 46a,
- a covering electrode 66a, and
30 - spacers 64a.

Epitaxial regions 70a, 72a and 76a above the terminal
region 80a, above the control electrode 54a and above
the covering electrode 56a, respectively, have not been
35 completely silicided, so that silicide regions 90a to

96a are arranged on said epitaxial regions 70a; 72a and
Tea.



Epitaxi al regions 70a, 72a and 76a above the term na
regi on 80a, above the control electrode 54a and above
the covering electrode 56a, respectively, have not
been 35 conpletely silicided, so that silicide regions
90a to 96a are arranged on sagg epitaxial regions
70a, 72a and ‘76a. 18 Figure 14 shows the nenory cel

.150Fi@u§esf§tifﬂgws Q%@nemé#orgh Ina&%gp'gﬁe¢a'%ectlonal'

figure 15 and es in irection
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t hegspadsroal y anrha@eaegtomhé%opeesa@t elkudt rid@de 56a touch

Ieacgllkél%?)@otthl'¥eezf:nrrnaQ’%1 @%lﬁ;%%@}?%{'n& e‘&tr:a(m is not -

10di rettigided. Mhéebwﬁromt@u@ctarlcsd:e rmeegmnt@am orlrhéhe drain

thU§1dié10'i:ﬁé?r%d i 89D§a%tn resh SE@BQSnOfséahepPé’éé&tfn but no
ele rode region 34a _counteracts a discharging of th

Ftotonsk. teRBINAl sERIAG g NG Cf’l‘?&%&;&é‘@u &thsw Teads
| s wsoheodmta&macetle:dmerby The fBDt réfasnt BoawildkbkisBAiofectly

th b t
{maesetd ot g, et B o1 UL e scrensec
15p a?%‘?tw TegASItanse 190 thRs®osterertkeat redpi gegion 34a
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obtczfu n_the hi he t ossi bl e ?Cklg 4densl tg t ted
m e T eEkAGe Sht S2PRE tPANsi~St ot 5 18 Sﬁa§°%¥ eracte

smapy ttrl'@nsifépér V\b@l'@h tne oWidlth B2 o <& Ftheorcapacitor is

examh £i ddPEL ERPAGII¥e r15¢hBAS e TORGELAf 1@ thereof. The
horj zontal strip whose length L2_is determ ned by t he-

201 eqtit¥f ed S 2Rfi %?%W%g@fcdﬁﬁ%lPéﬁ&érofSQ%etﬁ%ﬁ6F§t°r 152
CelélﬂéO.theents a rapid discharging of the storage

capacitance.

In order to obtain the highest possible packing density |
25 'with a minimum leakage current, the transistor 152 has
a small transistor width W2 of 1.5 F to 3 F, for
example. The capacitor 154 has the form of a horizontal
strip whose length. L2 is determined by . the required
minimum storage capacitance of the mémory cell 150. The
30 transistor width W2 and the width B2 of the capacitor
' approximately correspond. By way of example, the
deviation is less than 50 percent. The capacitor 154 is
shown shortened in relation to the transistor 152 in
figures 13 and 14.
35
When medium-sized SRAM memory units (Static Random
Access Memory) are replaced by a fast embedded DRAM,
for example in the second and third access levels of a



3.0 transistor width W2 and the width B2 of the
capacitor approximately correspond. By. way of
exanple, the deviation is |ess than 50 percent. The .
capacitor 154 is shown shortened in relation to the
transistor 152 in figures 13 agd_14. 35 \Wen
medi um si zed SRAM nenory units ?Static Random Access

meﬁi&loéi@cégﬁbﬂcﬁngXyahﬁ%%%f%%@edqe% Mth%(gecond and
exa secon hird access level s
E?ogfﬁﬁgssﬁ?cﬁﬁnor QNQ?%}%%ynglcélcuﬁaﬁﬁéns result.
secBmdwaydoftbmmmﬂlevehurmantotdnaﬁRﬂM(MMmuky cell has had
Cal&H'QEEQngfr%%%l%a %é W%yEOE.e %Epfgf hltheéé%u$§ size.

SRAM nenory cell an area ere
5|s ¥ﬁeam4%Qﬁﬁﬁqﬁﬁﬂtn%N%n§ea gipfegtdicl eonsitenttadmet 3.9

o) SBdd BaER T prar Qe’l%%glgb%/lyy%gg sible to
exa en | (B pOSSI Iea
enb’g%?ig?jzﬁRﬂ\Mté’ L ke B?APiocaPéﬁ%Bfiandgbﬁé? of 10

nmenbeyptcoéhtadn apenrdﬁmma:w tdeltlhe inf obkovkgnce with the

gaokfgi%&wﬂ mecﬂ%t}%ﬁgmgamqg?g%zcdgpgg amounts

oxiﬁ%'thickness anounting to one nanoneter in the
exenpl ary enbodxnent;r itpHyas W t§4 |5n fgaydnéqw red area

A s B S SR PR LR et eepbgunoing 6 one
si xegnéngeer nanorétersenhl ary oemespgomestt 0TeesFZ dsarlts in
they E@@@EféénQFeQrAﬁgMFgffQﬁetQ@o?ggérgagEQQEchgeg

20 i ncludi ng access transistor

Denbedded. DRAMMFHefiofYEUEFPXi s Phad F@r | ess than the
SRAM cell size of 134 F2. G ven an effective OXIde

f
thl esé %lgﬁurnanfgg‘él?zdét SlZ5 CEDr r%ecltb%]glner? OnSJa}fﬁjy flve

nanoneter for e an Si 15 cont
on RRRYUPEC BT/ théﬂdﬁhntGﬁfrﬁ§§ﬁaﬁﬁcaﬁxéff6@ts Fi hefer the

resspsc Bt £APACI bANCOOPEE?  for the entire memory cell
20 including access transistor. The area of the embedded.
DRAM memory cell is thus far less than the SRAM cell

- size of 134 F2.

Given an effective oxide thicknesé of one nanometer, a
25 correction. of 0.8 nanometer for the gate and top.
silicon 'depletion and on account of the quantum
mechanical effects, there results a capacitance per
area of: '
COX = 3.9 €0/tox = 19 £F/pm?, |
300 where tox equal to 1.8 'nanometers denotes the
| electrically effective oxide thickness and €0 denotes
the permittivity of free space. Given the use of a
metal gate, the electrically effective oxide thickness
decreases by about 0.4 nanometer on account of the gate
35 depletion that 'is no longer present, as a resﬁlt of
which the capacitance per area increases to:
COX = 3.9 e€0/tox = 24 fF/pm?.



area of: COX = 3.9 sOQtox =19 fF/ n2, 30 where tox
equal to 1.8 nanoneters denotes the electrically
effective oxide thickness and CO denotes the
permttivity of free space. Gven the use of a netal
gate, the electrically effecti ME oxi de thickness
decreases by about 0.4 nanomster on account of the

gat'leneo’f’c@%@lcqtt'ag%efshaécéércﬁlpn ORYer L eSENEn 302 are also
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1osep§‘bﬁf‘a?t1é\’ Higfhl ¥ DRAM diel ectric where sr is greater
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than 100 and having effective oxide thicknesses

| er than teff _equal 15 0.1 nanoneter isS use
|n r}sa%lt%?rtﬁéeﬁ‘ﬁtlé‘géfxie&&?c’d%’rentéxar‘?pl%epaa’iﬁte? eEW}PCK DRAM
cordia Ire otge bar ivarst r ent iim giriebareat et bBST)1@F and having

eméﬁ?%éﬂ1$@fb§ﬂﬁétEHQE%HEEEEEaQQPﬁle The B &8ss equal to

ui rement for a. DRAM nenor ecreases'to
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case
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reﬂylres -4 %s%ge to define the region for the high-K

dielectric on. the SOI stacks.

In the case .of the invention, a capacitance 1is:.
‘'integrated into the FET plane, that is to'say:ihto the
so-called top silicon on an SOI substrate. The
fabrication of the SOI capacitance requires only one
additional process step if the particularly high-
quality gate dielectric of the fransistor is utilized
as the dielectric of the capacitor.

Further advantages' that are afforded over previous
technological concepts are a planar transition between
pure logic blocks and embedded DRAM blocks.

Furthermore, deep vias and contacts are avoided.

Both an LDD doping (Lightly Doped Drain) and an HDD
doping (Highly Doped Drain) were carried out in the

exemplary embodiments explained with reference to



addi ti onal process step if the particularly high-

gquality gate. dielectric of the transistor is utilized

as the dielectric of the capacitor. 30 Further

advant ages that are afforded over previous

technol ogi cal concepts -are a ? anar transition between.
pure | ogic bl ocks and enbedde M bl ocks.

Furgtiheray g, eseplsn a§narwh&@fmlacg§eﬁ\b§a§wémadﬁx%nt by
Both an L ht|y Doped Drain) and an ,
do5ioRg & Qgh E)é(pe Drid?R) KT aPHt ed“But Lok ldt‘?@mg 1s
ex erprarad e:nimdl nment s expl ained with reference to 21
figures 1 to 15. In another exenplary enbodi ment, by
contrast, only an HDD doping but no LDD doping is
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pr 8VPHEE i t ANedi TERRRF T ct PRGVSEEH or?%ltl'}llo dedicated
Fi gonaed istgovese &t igirstui t d| agram of a DRAM nenory

cell. 200 .(Dynam c Random Access Menory) having three
transistors M to M2 and al so having a capacitor Cs,
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caeepleqne%i qeitH C@éka.(r&cz@guqata' V8 ©@RReqt it 1£adSy way of
from an joini ng}t he bottom el ect rode

ditional _
re&nxéﬁ‘pzl@ Séfé‘e‘l rFIt'arfest%trﬁ%oh%l%lc% uphyatedelhofigure 14 is
' gate afransd sttamnsl sirora Mir#és aasal t Eheatkpecitbe 154 is

layqut, in.g Se%%%r S | Sc Cho%%” Srgl%%‘ that Jthe G@se,  an

transi st or resp onds 0 the. ransi stor _
thélégﬁéélctaéflY154C@B?1\=1@§|56ﬁd| MPeEqtheon  leads  from  an

additional 'pad adjoining the bottom electrode region
34a in the semlconductor layer 16 to the 'gate of the
transistor M2.

As .an alternative, the layout in a second case ' is _
chosen such that the transistor 152 corresponds to the
transistor M2, the capacitor 154 corresponding to the
capacitor Cs. In the "~second case, the covering
electrode 56a is electrically conductively connected to
one terminal region of the transistor M1 and to the
gate of the tranSLStor M2.

The circuit of the memory cell 200 contains a
subcircuit for writing and a subcircuit for reading,
the charge of the capacitor Cs not being altered during
the reading process, with the result that it is also
not necessary to refresh this charge after a reading
operation.



capacitor Cs. In the second case, the covering

el ectrode 56a is electrically conductively connected
to one termnal region of the transistor M and to
the gate of the transistor M2. 30 The circuit of the
menory cell 200 contains a Sq?ferUIt for witing and
a subcircuit for reading, the tharge of the capacitor
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transi st or
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or dbd-tsoat 969r95n@hep@E§BEh%brV§§ orfnitshe is at a ground
alternat|ve i n,__accordanc t he second case, the

ce
dr P ACERFhEhalVSor t hB t s\é\@FSFnaF/FVFealdé pgcgrdance with
stotmgese@@edXdaHmmdtbg diraincoverminge 150 €| ¢bkr cdmnsistor

S6aypf | @%& Ca@%g' toét%ég'geT%%d%mio'Por e%Ct d@h%”'accwering'
t he capac round potentl
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20 @nél-dBoadhes gat et ergAdalca@fadif®rt r aasi ssoradB 4s ground
‘connect ed, tg §§%ead word line RAL. The drain term na

of RRESETAR r M3 is connected to a read bit line.
BL2, which is charged to an operating potential VDD,

forrexagpbes Bgfier &dher bedi i AgnehihbecheadiRGsistors M2

20 and M3. The gate terminal of the transistor_'MB is.
connected to a read word line RWL. The drain terminal
of the transistor M3 is connected to a read bit line.
BL2, which is charged to an operating' potential VDD, -.
for example, before the beginning of the reading

25 operation..The source terminal of the transistor M3 is
connected to one drain terminal of the transistor M2.
The gate terminal of the transistor M2 is connected to
the storage node X. The source terminal .of the
transistor M2 is at the ground potential VSS.

30
‘The transistor M2 performs the task of an.amplifier, so
that reliable reading is still possible even in the
event of charge losses on the storage node X. If there
is a positive charge on the storage node X, then the

35 _transistor. M2 1is in the switched-on state and the
precharged read bit line BL2 is discharged during the
reading operation.



25 operation. The source term nal of the transistor M
is connected to one drain termnal. of the transistor
M2. The gate termnal of the transistor M is
connected to the storage node X. The source term na
of the transistor M is at t ground potential VSS.
30 The transistor M2 perforns e task of an
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BL2 is dlscharged(%ﬁpgng ?%el ?@%d?ﬁg bperation. 23
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i's lcsorm&t@gténs@&@él ek m:&teaBES 62PaGit %aQ%lstc'a% M2. On
effective stora e a0|?ance i ncreases: Ceff

Cs 3 Y Ve | wﬁé tieatient ﬁstEQSacuthsn@ép@Flttﬁ@ces per
Camd Odsf Cﬁhénd;t@@%gel Scdgur igaire- s@uaﬁ@ 68paGkt AR sistor

b{#ﬁ stgf & ngea%gg li‘.ugf I%e E,labrl %gt Io?a:ride and

apaC| ances” per AFeHOSt TEn&RSt &
10cap‘%l'lﬁ t ma@cna&mr ofdiekrctribmsiator pividuged e iy dfhe same

t heyisane-vmgni tiudes i f e gatke oxide andslOcfde same layer
capaci tor ‘dielectrjc are roduced i n the sanme

di iTPES T BerdahdPREFayer has the sane | ayer
thlckness at all points. The area requirenent of the

of Jf']éazofg gﬁirégegﬁt erJy ned, by &Qﬁo£§qu%%?5rem2%o is

tive Storage capaC|tance
15|oﬁqt@ansr&gtectubb/en%e Qe neg tsr anadst of ghhp, effective .

_}/\hlsizlbrl’aﬁﬁéll thl:%plala:l%alfh'(ﬁh c&@@? QU FENt 1 ot tléa@@@él ?_.Jﬁﬁrents
O reguce SiL.ze O Storage.ca aci tor e

oy G oRuilHED | 67 SR 30 e afBit P TaCTanfEEhEES in & high
el ewstad calr peoper it ed st lperssafolar eco predieépather steri @ the
forse&%f&on@gbgciegfl cgki,on z@fe af@vaeaeﬁeaav'feg the

a nulti C|tg of menory cells
20 capac:Ltor s and the electrical properties thereof are

principal criteria for the economic fabrication of a
memory unit having a multiplicity of memory cells 200.

A memory unit having a multiplicity of memory cells 200 |

is also suitable for replacing an SRAM in a processor -
25 memory hierarchy.



A nmermory unit having a multiplicity. of menory cells
200 is also suitable for replacing an SRAMin a
processor 25 nenory hierarchy. - 24 - List of
reference synbols I, Il Sectional plane 10 SO
substrate 12 Carrier substrale- 14. Insulating |ayer
16 Sem conductor | ayer 16a Transistor part_lﬁb;
Capatst o6 f pegfe38nSk | s gABoU0Xi de | ayer 20 Silicon
nitride layer 22 Photoresist layer 24 Layer stack
26., 28 Oxide rounding sections.- 30, 32 Photoresi st :
| ay®er .IB3 | npl ant a$¢ohiosalBptene el ectrode region 40
Siligon dioxide | aygt sddsPeLysilicon layer 42 Gate
OXi 46 Dielectrjc - 50a, 50b Photoresist |ayer
regﬁgn 54 Gate el CRfTbee S6°eb%2Ffng el ectrode 57
I npléant ati on 58, B9siDEx i egi Dayéd to gg Sggcers 70 to
76 fpitaxial regqi g a ,

SoJFpe/EXain regigﬁem%éééﬂg%ﬁg%_%%gggn 90 to 96
Slxé%dé'region Transistor part

16b Capacitor part
18 Silicon dioxide iayer
- 20 Silicon nitride layer
22 Photoresist layer
24 _ Layer stack
26, 28 "~ Oxide rounding sections
30, 32 Photoresist layer- '
33 Implantation - _
34 : Bottom electrode region
a0 . ' Silicon dioxide layer
41 Polysilicon layer
42 Gate oxide
46 Dielectric
50a, 50b - Photoresist layer region
54 Gate electrode
56 _ Covering electrode
57 ' Implantation o
58, 59 LDD region
60 to 66 _ Spacers
70 to 76 Epitaxial region
78 ' Implantation
80, 82 Soufcé/Drain_region
84 : Channel region
90 to 96 Silicide region
- 100 Passivation layer
102 to 136 Connecting section
140 Transistor-capacitor arrangement
142 Field~effect transistor
144 Capacitor |

- W1, W2 - Transistor width



100 Passivation layer 102 to 136 Connecting section
140 Transi stor-capacitor arrangenent 142 Fiel d-effect
‘transi stor 144 Capacitor W, W2 Transistor width
-25- L.I, L2 Length BI, BZ_M% th A Area F M ni num
feafyre size 150. N@nggy ceff 152 Field-effect
transfs%or 154 CaBSE? r 200 Menory cell ML to MB
TraBsi sBér Cs CapWédtbr. BL1 Wite bit line BL2 .
. Reagl bit line RWpaRegd word line WAL Wite word |ine -
- X. Storage node VDD,C?erating potential VSS G ound
poténtial 26 - O al'HBIAUmARSRREESr L& circuit
arrapgenent, havi Mgmanyetetlrically insulating
regies, 5 and havi pg_ak_ o] Jjence of regions
mhi%ﬁ@forns a capgg??gfEgggEgthﬁﬁggﬁggfns, in.the
ord%§4specified: @APaFeEPFode regi on near the L
i nsab@ting region, Mmamek@l €6L1i c region, and an
el r egion regnpte.fromthe insulating region,
1Oq?%é8?ﬁgélating_ Eﬁ?ﬁﬁsggfng part of an insulating
| aye? arranged i n”Capataner. '

BL1 . Write bit line
BL2 Read bit 1line
RWL : Read word line
WWL Write word line
X . _ Storage ‘node
VDD Operating potential

VSS Ground potential
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the capacitor and at | east one active conponent of the
integrated circuit arrangenent being arranged on the
same side of the insulating |ayer, 15 the el ectrode
region near the insulating region and the active
region of the conponent beihgear+anged in a plane
which lies parallel to the plane in which the

i sk imts ng | ayer is arranged, and the capacitor and
the active conponent formng a 20 nenory cell,
characterized by at | east one processor contained in
t He i ntAyretterPea tedi ¢ i e BhgeresRgengrRt ei n t he

elmf %ﬂe@l@éwf@alwemmm@iﬁ@gré@%@n i s a mno
enent, as

i ne rel?nf . The circuit arran
4@&‘{?@% ?LaStcﬂB?aEFi%PFE‘SS By ZEIre W6’ﬁ€h forms
flaelcthpaicfﬁojr taradsilsi cit , comtwies £hannehe reglon spsed¢hPied:
act cha egi on referabl bei ng
dopﬁe elg&% ggeambdllpoér]a{/\h%}ée ToONtTo lré?ec?% ode’
c@t@eﬂseqmlcsaln%glm met@rial and/or material of the

saffe donantogLoncets atd ok @ss L e e&&% 7 'OPe ion,

renote fromthe T nsulating region,
cIritd ot Bt 1 et PHERT o P h@grEgF‘énOf c 8ht arlﬁstltaﬁéngaﬁc@yer

medefdrededncd of pudrd eri al having the same thickness

as .the dielectric rte io and/ or whose contr ol

o S rRRAT TS 22T BT ehP 3Rt 5OBBnEaF AYCaCONPPBERH OF the
netrerecata et/ ol rauitt earadnaneny eidid f ereahged on the

ttgaq@esslsdét@pgﬁl %heagg{ljl %Ion 3. The circuit

arrangenent as wherein the
f itel-@fsterode aregs@@rne%rath@01prsaﬂaaﬁmgep:@gepfle@pd the

traafcsnﬁé Olre Al OBfV\‘"'@Hé%' Rdnipforddrans bt g CQPiéhgéd in a
iliar term nal %Bgns whi ch have a doping W th

ang &Sﬁddc’t*?%npta 5 tTR tEfniRAng e@Pon‘éhb‘Elli1 the
vviitrtswlwhmpfg}tla,)oafmem raat taxmgddiat is smaller by at 15

l%ﬁﬁi ORE 8583%i9%r"%§ﬂit¥9§’active component forming a
memory cell, characterized by at least one processor
contained in the integrated circuit arrangement,
wherein the electrode region near the insulating region

is a mono crystalline region.

2. The circuit arrangement as claimed in claim 1,
characterized by at least one field-effect transistor,
whose channel region is the active region, the channel
region preferably being doped or undoped,

and/or whose control electrode contains the same
material and/or material of the same dopant
concentration as the electrode region remote from the

insulating region,



and/ or wherein the transistor contains auxiliary

doping regions, which are arranged near the term na
regions and/or near the auxiliary term nal regions

and which have a doping wth a different 20

conduction type than the term nal regions and/or than

the auxiliary termnal regiongy -and/or wherein the

con |, el ectrode adjoi regi on containing a
netéﬁgégnlco dﬁ%tSPn Bﬁg Gﬁfcqud%nﬁﬂﬁeéﬁéﬁnﬁ region

si | Fendeinegitiue, s2Bed mafeer iGlr And/af ranget@niaBshaving the
Cl abgﬁg kR ckhak/ gsoﬁ:g%i rc]i\ﬁ’{t%ier. %Itli‘:l.%n.et‘ .§'Jyi nal region

QZ tra sistor or m nal ons of the
traﬁ§ Por %lﬁ°PHé°?n§&%ﬁqqﬁﬁqayéﬁulSOlandﬁm@lon
Ewhecennaahsl @asiifferdred Nhaeéri Ui @ﬁdﬁ@]r0|an§n£té’§£hpnhav1ng

bl
R

at least one termnal 35 reglon which is renDte from
t he3i nsutrati n@:rrc%g.t r eg S hdSndAx ther away rorEfaﬂﬁned in

t I t / “wh
pouRIAT) Bt A BFeAD FRgst &ﬁ%-{elf%mrq‘%ﬁit°q%ga°%¢or®rh.e£ﬂ is

10 s pbapee- fiebdrefiéechstkatbhgtoegion is 5 arranged

. Neah@foto tLARANSUI athag laygls ma %%WEQQ 0% arguxz.llary

of t he act ve region which 1s rennte

msﬁ‘f"’é‘f‘?‘?ﬁ@ regPoRRSs. . The ci M&diah éﬁ"’aﬂwg?erﬁ?ml% with the

cl as areel cnndnetdbn:Hygéahﬁst&d(xéhmﬂﬁﬁieka §Bﬁ§er5

arebggrg do f _the trol electr

s spgggrs'hcégﬁg g6 gnggPéﬁ q?%‘iaf tﬁ5ﬁ13ﬁ§ by at

con%?%%te@%%t?ﬁﬂ%r %Femégabtdevllcon di oxi de or

&IammwbmlWmeﬁélnothemhkﬁhs§§Q%Qr%dﬁ¥3¥ﬂ§*%&&lllary doping

di f £ Elg| than the g contro]. el ectraqde/

m%aég {#y S| Igon x?ﬁé Bge near the terminal regions
and/or near the auxiliary terminal regions

and which have a doping with a different

20 conduction type than the terminal regioﬁs

and/or than the auxiliary terminal regions,
and/or wherein the control electrode adjoins a

region containing a metal-semiconductor compound, -in
particular a silicide region.

25
4. The circuit arrangement as claimed in
claim 2 or 3, wherein one terminal region . of
the transistor or both terminal regions
of the transistor adjoin the insulating. layeg
30
and/or wherein at least one terminal region
adjoins a region containing a metal-<-semiconductor
compound, preferably a silicide regiOn/
and/or wherein a boundary area of at least one terminal
35 region which 1s remote from the insulating



silicon nitride, and/or wherein a spacer is arranged

at at |east one side of the electrode region renote

from the insulating region, which spacer contains a

20 different material than the el ectrode region renote
fromthe insulating region, preferably silicon

di oxide or silicon nitride, or28tich spacer conprises

a iffs nt ri.al_than the el ectrode region renote
fro%?%lgfnéﬁrgﬁi%ﬁ:&erreg?%w EFE‘F‘eF&EI VRS g JkRyer

di o drhssiagiive nMegiee, and/ osrwherein a spacer
arrangatial 4 heoedir gl ar-ehegkr ode; and. a_spacer . :
arranged at the. elec roﬁggrggi%ﬂ %ggrgjf‘eo%gogneflﬂénal redgion
i nsul ati ng re‘éﬁbﬁ LSudiFoNE Hfsherhe 3tneilatieng region is

i r eyinargacangeneRt aso Cltaieneths0l #0en@f 1a64di M 2 tQhan »

5, whergidr L nal gl on. the. freld-effect . -
transi stor 3gnz%llveegdr;ne(g]f':;I %%%r%‘ggl‘?éegf%%l%? the cpachtdf remote

whi ¢F % ShEartAse2t3mg kagi@ning regi on adj oi n one
anot her and have an electrically conductive

congect | at_ .t he .houndar 29 and/or wherein the
t er m. nal q‘rlilleegicolnln:o * haerr%t¥%%?r§tt or whi & ot diPRA tie one of

14| cElpéns Pedicorf , ndwareire spmedmt i ng regi onagoesrfghged on

15(r:]l aLm 6, ,wherein tha
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adj bbaha sli@@isom € oAl U - .
CO”B8HEQini n dSJ\I#J':\rti Cﬁrggrﬂ%'gi%?ﬁ%i% n a si I}%}‘i1 ggPacers
regron, -andfoi" WHer&ant (M tier §ami ¢epienl electrode,
adj oi ns @rﬁé@ir@tbhlcyorstialjirdmg chi axeicpd faﬁrﬁﬁwt@%tride, or
CONPRYUBH. der HLGW.t are t. as_cl ai iLn

o6 e e conprats, 8 PRl MafefiqTopran che
eaf o HRBLI FIASIIRE £ egi on \RFSEERAY i nsilbeoreddioniide or
regébhices hongedethan a side of the el ectrode region

&??&n&h@r'i'wgféljrpg.ar egkgge\f\hi ch lies trfgsvaerrrsa%lgyed at at
east one side of the electrode region remote from
the insulating region, -which spacer contains a
different material than the electrode region
remote from the insulatihg region, preferably silicon
dioxide or silicon nitride, or which spacer comprises a
different material than the electrode region

remote from the insulating region, preferably silicon

conduct‘%

dioxide or silicon nitride,

and/or wherein a spacer arranged at the control

electrode and a spacer arranged at the

electrode region remote from the insulating region

touch one another.

6. The circuit arrangement as claimed in one of

claims 2 to 5, wherein a terminal region of the

field-effect transistor and the electrode region
of the capacitor which 1is near the

insulating region ‘adjoin one another and have an
electrically conductive connection at the boundary,
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15 respect to said side, preferably being at |east
twice as long or at least five tinmes as long, the
transi stor preferably having a transistor w dth which
is amultiple of the mininumfeature size, preferably
nore than three-fold or nore g$han 20 five-fold, or
wherein a side of the el ectrode region near the
insulating region which Iies transversely with respect
to Si he ect i 0 t he
|n§%$g%fng@§gg%o% mﬁ?%% 5%?%?%§§?hep?§?ﬁﬁnal reg |oni%5 the
i sEFengeFteRan t he SWH§£5HJ@@ﬁpﬁ@Sthéh?erﬂiﬁgtrod@gltﬁglon

preferabhyant dieastidaWice i3y | 9RYiGh atdoe%eaﬁétf | ¥&join a
tines.as |on t he tranS|sto refera havi

n
t rARSTSL orCORN I Bhi &h PETRESSCPASR HF&Qrt|ﬁ%§P?H%d: in
n1phnﬂh¢u3@rféaesrnosiaé;opneéesabhylaeSSeghaﬁ tw ce
th L i t ir rrange
o nt o T EER 8 St e T L o e i otns
thd el®®3¥VHe regi on SSOﬂ‘éaFntihg i ni3ul ARyl reuigreniductor
prebepabhy. a doped sem conductor region, -30- and/or
wherein the el ectrode region near the insulating
regi on and/or the active region has a thickness of
| e3s t hEine 100rnanonereasngemeness t han as0chaanedt dns,claim

5 @nd&ﬂgrzgpﬁr%ma fquaectafv LhEY ggck%’ae region  near

nonocr yst I ne region, era a semco
re@h%nlmﬁvbﬁtiggdégéaoerWDﬁ§bpédJoan§/@haMﬁaﬁmnnaﬂu;eglon

|n3U|atnglbﬁ§€£ @Hhﬁ|8361@E 2N e @ LRI Igion
substrathéé ? Hfeabl a carrier _substrate which

CORTAT n' bhd cFS?lﬁﬁtgpﬂgp dieSorffarsaersely with
sem‘mmtuctor smtersade | nprpéetriabillyarbesirdg cat Qeast twice

"OCIE ot LA, BLALOOR v aNELRLs YRET Fblg I e T nsul ating
the trans1stor preferably having a transistor
width which is a multiple of the minimum feature
size/ preferably more than three-fold or more than
five-fold,
or wherein a side of the electrode region near the
insulating region which lies transversely with respect
to that side of the electrode region near the
insulating region which adjoins the terminal region

is longer than the side adjoining the terminal
region

; preferably at least twice as long or at

least five times as long,

the transistor preferably having a transistor
width which is less than three times the minimum
feature size/ preferably 1less than twice the

minimum feature size,

8. The circuit arrangement as claimed in one of
the preceding claims, wherein the electrode region
near the insulating region 1is preferably a doped

semiconductor region,



el ectrode region near the insulating region at the 15

ot her side, and/or wherein the boundary areas

preferably lie conpletely in tw nutually paralle

pl anes, and/or wherein the insulating |ayer contains

an electrically insulating material, preferably an

oxide, 20 in particular siki8®r dioxide, or conprises

an eI trlcab i, nsul t|n material, preferably an

oxi 8%/ °Fn 8 F¥F&BIaF §||g&6ﬁt896§|déegaﬁa/or whereear the

thelaéuﬂaelnqnpmmaun|sn@/otrah§|@bﬁivdngggigﬁly a has a

flel:gl tgans r, partlcular a plan
ﬁeg&%gg% tégns+§%%r tiéh'Tﬁgocpﬁg t&FFang ﬁ?sﬁs than

cIaP B2PAMBRETS? the preceding clainms, wherein the

i ekedVorc regeos8inContReNs s&tieoN dioxigdg or is a

co 30 _di.oxi de, an erein the, -
n@éégg?ggké%?gﬁecoﬁﬁq%%g'a.pﬁ%.%F?% Yha@ ngSgmiconductor
d|eFé@%@Pchéﬁbtaﬁtdepegreatendbpad, or greater than
10 @ﬁdgéﬁammégéﬁﬁlgge qmydy'quqeigygge electggg%lns,
u

regpon renate from 35 .the ins ng’regi on contai ns
si I Tcon, SpP8t er &bl FRFTALE pSUPSEFSER, | i ne sil iRkREebly a

1000n9¥¥§€%r8| lsubmtrate ef ehabhy p@ntedivss al ki Ne&semiconductor
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si | hgedy 1 and/ e elegtrade r |on re .
from tﬁ% insﬁ%arﬁﬁgskga%gn gon%ﬁfﬁ§°n 'n%erlal in

compPTEESuter 55 bt @GP @RJTOROGAEFBRALLNR eLéacoode
r egama/ o enothe reriom thae mwlla&tllriw 1ggken contabl§edns the

| ovs i Lpedagce, gy&grlal Rrefe ﬁltl a”g&@'?é;{ék at the

tantMlﬂn nEtri rubldlmnSr
S|I??ﬁﬁﬁgﬁ#¢ﬁwnun] 10 and/ or mhereln the el ectrode .

r egiraty 5 Dk Re & OM tt'h% "Edﬂxﬁidr!‘}g r2gLoY ang g‘é%a%ly lie
regéoq@)c 4 Al ni ng% ul or conmpoun
part u]I ar & st iUt 'iil]fe parallel planes,

/or wherein the 1nsulat1ng ‘layer contains an
electrically insulating material, preferably an oxide,
in particular silicon dioxide, or comprises an
electrically insulating material, preferably an oxide,
in particular silicon dioxide,
and/or wherein the active component is a
transistor, preferably a field-effect transistor, in
particular a planar field-effect transistor.

9. The circuit arrangement | as claimed in one of

the preceding claims, wherein the dielectric region
contains silicon dioxide or comprises silicon:

dioxide,

and/or wherein the dielectric region compriseé a

material having a dielectric constant of greater than 4

or greater than 10 or greater than 50,

and/or wherein the electrode region remote from

the 1insulating region contains silicon, preferably



15 10. The circuit arrangenent as claimed in one of

the preceding claims, wherein the processor is a

m croprocessor, and/or wherein the capacitor and the
active conponent forma nenory cell in a dynamc 20

RAM nenory unit, and/or wherein a menmory cell contains
either a capacitor and only ors¢ ¢ransistor or a |
capagh { Qf and re than,one transistor. preferably
thrg& ySitsriordi® 2554 lci&“neth&&forC?%ﬂ%%ﬁ.ngsahlcon,
int@gﬁ§?§éh®MwnﬁhycnyatamﬂﬂnansLMﬁdbm;capaC|tor in a

e T T UL S e

ste 3 ob MR d F oG- PRo RO R e s? rmétaén dyy ¢dmeprises a

&wdeetame0|f|ed provi sion of a substrate containing

10

an | e d f.electrically insulatin
naté??gFQ %ég%n1cg%d§%§8F PEFerr e B atterm4ﬁ$$%e

t he g@nlcbﬁéuéﬁéﬂngayeregnOOrdeconaalhern1at Ibaetlmpedance
el ematedeal §9i O rfede rALN é}pac'ﬁﬂ.rax%ﬁ%n angs ¢ Py &)%der E9ntalum

f I st active_re or a transis
e NG I R T
pro@@@f@@nwﬁezﬂlmeamecnmedte¢®etmagﬂ&wer/ 5 afdnte from
thetHéOdﬂﬁEhQBtQB h%éﬁfﬂﬂﬁniéébﬂfger prqug%}o?%%éalnlng

an el ectrode.l a formati on an el 2ctfe

cagier? seWHFe dP§tP’érn§t°é‘Pr°r‘-’6’1‘ﬁstrhelq RN SR T ey)i ®hlicide
|n ré@iom] ectrode | ayer. 10 12. The nethod as cl ai ned
in claim1l, characterized by the follow ng steps:

15 10. The circuit arrangement as claimed in one of
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the preceding claims, wherein the processor 1is a

microprocessor, _
and/or wherein the capacitor and the active
component form a memory cell ~ in a dynamic
RAM memory unit,
and/or wherein a memory cell contains either a
capacitor and only one transistor or a
capacitor and more than one transistor,
preferably three transistors,
11. A method for fabricating an integrated circuit
- arrangement with a capacitdr 'in a circuit
arrangement as claimed in one of the preceding
claims,

in which the following method steps are performed
without any restriction by the order specified:
provision of a substrate containing an insulating
layer made of electrically insulating material and
a semiconductor layer/

patterning of the semiconductor layer in order to
form at least one electrode region for a capacitor



application of at |east one auxiliary layer to the
sem conduct or | ayer prior to patterning, 15
preferably a silicon nitride | ayer and/or an oxide
| ayer, the auxiliary layer preferably serving as a
hard mask during the patterning of the sem conductor
| ayer and/or doping, of a chanmgl-region of . the 20
tragﬁlstor grefegebl bef ore the production of the
di efectric ? 93F CartSFRgadutl &Fsta eher metise daegban
in 8pder toaheistar, ,roundi ng oxide, preferably before
t heafrtak n l.ect ko Ia er. 25 and/o

it ol e loocoE oded gy 20l e

dop e el ectrode “near t e |nsu

pr ePEEQBFPB@f Bfeathéeprsdeasi ededeatirdc dialeestric

3 ayeftand/ore mﬁ@l@@étb@noﬁﬂ hendi @lectet £1bayel, At

t hep §gg§?uﬁg ?§_ g,di, e%%tré:ﬁ%/ I&%)g/er at the active 30

regron o ransi Stor fdvmation of a

confPEMakieRt pddeanf el Retrodansi st orofit thiee sarec it e

10

as ttzlli]ﬁclﬁOYI@t e theel ec‘Her OQTX?%‘i%%c‘l%%t %fi o OTh  the

the i n region. 35 -
cl al me((ﬁil%I é%lg?ﬁ?il or 12, .char acterized by the
foIIovmng steps: formation of auxiliary term nal

regi®ns vhd hpdtnl d ncent rat.i on .t han
i Owe% t%g%tl';na%igl sxt?of:lall 4bl §PaFREFerized

ternin ons
t hé®Y %‘t‘? e“re(%r%%‘”l%‘ﬂ ateBffrol el ectrode of the

_traertsplsimtmd/of dor rebs@nonlk Wil doRiY to
feg&r?éls’ M@ £ be t he patter ni of t he )
scont 1o 9 %e‘?:é?%%g a%%&f%catl on of B CU:?t he? Patterning,
au)ﬁrl"?rﬁﬁri/atf]@g/e‘? silicon nitride layer and/or an oxide
layer, the auxiliary layer preferably serving
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as a hard mask during the patterning of the
semiconductor layer,

and/or doping of a channel region of . the

transistor/- preferably before the production ef
the dielectric layer,

carrying out of a thermal oxidation in order to form a

rounding oxide , : preferably before the
formation of the electrode layer/
and/or doping of the electrode near the insulating

region, preferably before the production of the
dielectric layer,

and/or production of the dielectric layer at
the same eime as a dielectric layer at the active
region of the transistor, '
“and/or formation of a  control electrode of - the
transistor at the same time as the formation of
the electrode region remote from the insulating
region.



after the patterning of a control electrode of the
transistor, preferably a silicon nitride |ayer or a
"silicon dioxide layer, in particular a TECS | ayer, 15
and/ or ani sotropic etching of the further auxiliary

| ayer., 14. The nethod as clainmed in one of clains 11
to 13, <characterized by the 3Botlow ng steps: 20

carry4 ng | ective epi,taxy on uncovered
regl%jns made o%e%g%%con%%ct Giaﬁﬁ’teélrl aln af fépimhdl or 12,
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after the patterning of a control electrode of the
transistor, preferably a silicon nltrlde layer or
a silicon dioxide layer, in particular a TEOS layer,

15 and/or anisotropic etching of the further auxiliary
’ layer.

14. The method as clalmed in one of claims 11 to 13,
characterized by the following steps:

20 carrying out of a selective epitaxy on uncovered
regions made of semiconductor material after the
formation of the electrode region remote from the
insulating region and/or after the patterning of a
control electrode of the transistor,

25 and/or doping of terminal regions of the
transistor after the formation of the electrode
region remote from the insulating region and/or
after the patterning of the control electrode and
preferably after the epitaxy.

30 '

15. The method as claimed in one of claims 11 to 14,
characterized by the following step:

and/or selective formation of a metal-semiconductor
compound, in particular selective silicide formatlon,

35 on the electrode layer and/or on uncovered
semiconductor regions,



