I N1255DE Descri ption Integrated circuit

ol anar {ransi st ors and fabri cat i on h?“%?hﬁéeﬁlwmmﬂlﬂﬂlull il

i nygnbreperel ates to an integrated circu soL50s
arrangenent, which contains an electrlcally i nsul at*f'ig

insulating region and at |east one capacitor.

capaci t or |s formed froma sequence of reglon mmm"wm"mmwmm
CORESFALPEAPhe or der specified: - an el ectrode regl %

near the insulating region, a dielectric region, an

- an_el ec de region renote fromthe insul ating,
regPBﬁgr?%ggel%%fg?ﬁgH%Fﬁﬁﬂﬁﬁ@ﬁq$gﬁPﬂéﬁ%nFﬁ@agébPﬁﬁ and
cohpriisgs, pfefeexlahpl ylamrel ectinisdaltloysi nsodatfalgrication
nahg&h%h having a resistivity of greater than 1012

S2cm 20 (ohm centineters) at 20C room t enperature,

e.g. an oxide, in particular silicon dioxide. The

ﬁ' QQETOdﬁnvéﬁ‘Qi@zﬁl CQ@l@'t“éSsatbt’o}Na)érgf %@e@&gtea rfec@f\fcult
avin el ectri resj stivi of. | ess
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regl kKew se npri ses an ele 'y iAs
macenitainse ig. tﬁﬁ OéﬁﬁdeSPEﬁléaEﬂlcular silicon
di axi degpwaheh:hasiea redi8henkhirC tABN$HhaNE 2Rt ngbe L1 on,

3.9. However, dielectric
- a dielectric region, and

- an electrode region remote from the insulating

region.
The electrically insulating insulating region
comprises, for example, an electrically insulating

material having a resistivity of greater than 10! Qcm
(ohm centimeters) at 20°C room temperature, e.g. an
oxide, 1in particular silicon dioxide. The electrode
region contains, by way of example, a metal having an
electrical resistivity of 1less than 10™ Qcm at 20°C
room temperature. As an alternative, the electrode
regions contain polycrystalline silicon, for example,
which is highly doped. The dielectric region likewise
comprises an electrically insulating material, e.g. an
oxide, 1in particular silicon dioxide, which has a
dielectric constant of about 3.9. However, dielectric
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
capacitor. The intention 1s 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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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 sinple-
toThabsepat e i ntegrated circuit arrangenent with a 35
capacitor. The intention is to enable the circuit
arrangenent to be fabricated i particular with a

smal |  number of process steps_and in particular using

a sfml FO n8RGEFTYF Pit AOHPABhi E2 ARt 1RBr eBSEROdt NEOT  an
i ntentheateal253Bit 2rrhsgbmeapeaity a skppkeétor.
fabrication nethod for an integrated circuit

arrangenent with a capacitor. The object relating to

t h&hei r chijecarr angehény i so Sthehieveduby mnearmnsnoémemt is
in - ' ' rran [ t

Spacr Tt DY e R T e s i I ¥ ffangement
spBeivingd ithea hefsaiberes nsspeaifhedcei Loui tPagamdngesdnim 1.
acpardiBgmbatkharknygatienea 18 the kosvhatigg region

Is part of an insulating |layer arranged in a plane.

The capacitor and at |east one active conponent of

t héni nthegrat e ict r suréngemangeaenbrdipygefer atley ahvention,
th cti v e ; t.he | grate ircuit .
ar?gggéﬁ%n:ggﬁggfoﬁggﬁggség% é?%g 6ﬁ;t%% %gs%ﬁgkﬁgginﬁayer
| apsrangsdeoiier @ tihearg ecfhedecaragt bioneand tdfe least one
| ngekatiengohpainenant the agtdagrdegl o Hudherrangement,
conponent are arranged in a plane which lies parallé?

t OPERESHPRAY it lnntith *RELYRSGPRPPR§NFAYSE itdhe integrated
arecamgedtr 2@rThagemeayit aieangenetheacsondi Nngidd® tdHe the

ingegt&g@iis fgqggru&ted in_a §#1 | e. manner _and can

be FEBFCANEd 19 % simpraVihnndt heChliSer PA® re9ion near
el sber otesvbgt bngnez@gidre andsutbei rertrieg omregridnt hef the
act.i IO e, Si d:i,n ape. r er
P e g Er M E e o Pl PR ChO IR parap L1
t hECaébpvelpagi 6 whachnsbrataguleyinmelpnsyl asi agranged.
region. Freely selectable potentials can thus be
apg#ied,to bot h el ectrode, reqi the _capacitor

30

.of . .
flo ekt t of L5ANPETORAI Py RAQ 186 stnliing LAvention is

el eohsomuctepr apert isdsiple 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
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.

The capacitor additionally has outstanding electronic

properties:

- the ratic between parasitic capacitances and
resistances in relation to the useful capacitance
is small,

- the leakage currents are small,

- the differential nonlinearity of the capacitance
is small, different differential capacitances

being attributable to space charge zones. In the
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the ratio between parasitic capacitances and _
resistances in relation to the useful capacitance is

smal |, 35 - the | eakage currents are small, the
di thepésoEal nonlinearity of the capacitance is
smal |, different differential capacitances being

attri butable to space charge zones. In the | nl1255DE -
3 case of anal £99 cagﬁgltances the differenti

| .
capaci t SAcE i§ h&TCapei (SRaE WiATtIES s etf}?‘eect‘%v%fe’é?ntlal
t he operabihrgtpoicet .id heheapapataheeceswhdpnsdt ard @FfEctive

a wide gpergtin ergt Rlng Eg@ge t he capacitance/ area
rati o that can e ob ati | arge, for exanple nore

t han 10thenmceracddanser l%q@@m-‘étm‘@r oWerel ovide/eyperating
greaterpbhan 3d@gkent of arads per square microneter. 10
Nbreover no further E?ﬁer or further |ayer sequence

nec588a P PREL MBS BE SAc FAve Oc SRFEn Etls RenPREfined is

CapaCItQErgEhlSf@ﬂk%&amblﬁosﬁbbée1ﬂﬁuﬁedOF§ehB@fﬁ@ﬁF§r per
of. re l ayers_and to increase the planari 0

t he 1gg|n?gﬁra¥é%l%ﬁ?%ﬁﬁ?rarrgﬁgené%Ye In 8h&2 até:®  cthan
devel opRénfemthéagetisveecorgonent misramiekd- ef f ect
transistor: - the channel region of the field-effect
transistor 20 is the active region. - the contro

el Betrpod8 of NPh& UEtaIRd- effvedt on randinsttorl dyeparaqusinee is

pahb@éagdr9l eqctétq&aar{ ayghe | RoMive tosnEbeehfOdeanyd the
i on o% %&paC|tor which is renpte fromthe
§r g

| nSaPaEr 7 e kS0 2P AP P ARYBd O TRENGR! ifle number
el e€t redeiard tflhgeelseathode iregiemrse amet @ farapihe of the

ingyla kagepegggeueena&&aﬁgehagtsa"E material. The

thi cknéss o ese regions t he dopant
concentration thereof also correspond.

In one development, the active component is a field-

effect transistor:

- the channel region of the field-effect transistor
is the active region.

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

- 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.

This measure means that only three layer production
processes are required for the fabrication of the

capacitor and for fabricating the field-effect
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30 - in one configuration, a control electrode

insul ation region of the field-effect transistor

conprises the sane material as the dielectric region

of thheseapaci tor. The thickness of *these regions also

corresponds. 35 This measure neans that only three

| ayer production processes'ar%'Tequired for the

fa ricatiggFof ghe capacitor and for fabricating the
|

fi eFgléftf 5ERILOUS t PENSNSt ol e e figfitonsr dpsistor
t hentli elfdtéfef ectpataians stharch dnid afn tdre caﬁa::;jila)yerlcan be
Whi Lie LN yer, can be . patter jeintly.
Anbgggffﬁggafﬁﬁgyiaggrhﬁaﬁﬂéﬁ%ﬁ%ﬁfltﬂ%sgagg it% bfﬁgatlng
netéssarcpr@fitathenis henboesoar$ ebedlyr oddenegitdre ofbottom
th WOl d S L L f : t han h

g ot or e (e A 1 Sat frmaciEpy, 13" ddlbdBlE R renc 1y
adgrl@rloﬁéwe FRsed f&Bdasf gy Wkl tekf et erdngsstor.
and/ ofuftteet nadbathiBeal hinddesses fcdd@r COBAI Pl when the
elec%rodelinsul ting gsglon ang of the 10 glelectrlcf h
el 5R7GF 1the “BREAET t Gl T PP I2EVBR { HBRCK RGBT erof the
t heontimrbér oflewskede equinrsed aftamof abregadvhng artdhe of  the
Ci [CUi r:an Nt | SeStill . , t
degg#%%ﬁg%%? tﬁea?%EI§?e$¥§1té%$%$§ﬁ%.o?gfggg' Ege? thén’
pl BREFVEIre| d-he f Bember awdi Jtagks i requi kedarfesr whilehi¢ating

ef taet byeclior bheacsgBhkpk 9k thei1gakgaghectrode lies
parallel to the insulating layer. In addition to HDD

term nal regions (highly doped drain), the
fi ehdaetfeatt ddveanginginy, ale0 RN dELedtf transistor is a

a Qpri ate, .L rmnal_20. regions (lightly doped . .

df ﬁﬁflagr fgl?)%ﬂgi%aftrf)e;ectmer?ﬁaﬁé‘cfls?%gﬂ o?ﬂs‘g angF‘Sr)é‘&?-acai’qule-Cd1 1s
poekéestorvehai@s, thhi clorarel defi gt edats albedtirarde lies
dopipg1negi ons Reee.;dy,anot rlgygy. g @ta&&itwghi? HDD

control el ectraode a%jQ|ns 25 a silicide region,.
me&Shle NAgk &1 ONEasifeI Nty HaReE ghtaidt) i ftlie t hkeld-effect
conteakiekeet rade Jdhec£ons ACtf Lepirebaneeeadnd.fieterminal

Sh%%%i%%%'sﬁﬁ?gﬁt?§e é%%% I‘H¥gfﬁ% %%dugggiliary terminal
regions and/or so-called pockets or halos, which are

designated as auxiliary doping regions here.

In another configuration, the control electrode adjoins
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.

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
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

the region of the electrode near the insulating region.
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30 In a next devel opnent of the circuit arrangenent
according to the invention, term nal regions of the
field-effect transistor adjoin the insulating |ayer.
I ntnopesgepnfiguration, the termnal regions |ikew se
adjoin silicide regions. Sufficient material for the
silicide 35 formation is pré&sént when the
seni conductor | ayer, both before and after the
si FRcitleNFEEnet§ Gl ORBRN & | SPFELT St P ERNESE dngecheon both
r egi @asofof hecHeer mdiﬁlrdleglelﬂl@&tﬁ:ba@ Inwhiblle rlsgg%@@r@f also
th ctrode near the insulating region n

goglﬁ%x? Jevers %%ere spztceerrlsalare arranged on bc%%hfferent
S|ma§eoiaihet@@mtrtﬂeeﬂa&ﬂqunmae whawhrspacersp@isznular a

cozﬂg@éylgldwhfl%eqts PR{erd @ + O51 SONPr hSE+a rdlis t for
7

materi al than the el ectrode ayer, 1n partlcu
mader F-alltmléﬁ ilpviegt BAYEDI FABENG énaﬁppﬁgxyomtw for

anps@ah@ml al ayaiti dHrMdt ré o 201 £01 § ay¥rretrhed <=;f>parmp1e
prod Clnﬁ senkfond%gtor e |t2X|aI | ayer, for exang
Pf@bﬁo i 'H et Srhe 1hSe BT° sPacetRGRARs MatS shhat side

regegnsnsfoﬁheﬂugntontreleeﬂecdeoaeeaﬁ@yet@ders@ t Bat that

10,80 4 ga%%%% f£out Qﬁ%‘%ea”dnéh%%rt circuits

circui s e avo g% ' one” con Gration:'a spacer
|sar€kéﬂpséeérranged at at, |east one side of the
el ectrode region renote from 15 the insulation region.

The spacers have fulfilled the sane task as the
spalePECarPigER TAt ite GontRFer el 8ctlibqWispr agranged at

spacern castangad aidéhergate wpb@tr@mceég@bﬁa&@e@t@t from
an el ectrode of the ca aC| r touch o e anot_h

n
HEtkihs S ardes W thoR o) e G T o o Eideats the
a dapeéngtaskel g atsel|$panemp|ramimngmﬁsk£u reg orcontrol

IneP@@EQSM@' oppent, ggarceid %g@& eAteC%%d 5%9“3 hd  a

near the insulating r glon dj oi ns one
255P@gRBNnAGF apAEdt raénquSt%lf‘ECF%r@%g@f than C@P@lcdéoéff touch

t hene eleidrede reaean deabskhfgi nsuldd ngnied o ywhivgh of
ansver sel ¥§Mﬁth respect to.said s

pr%?%?%LFy PREVRG TSt & SRR T %%S?oﬁgséﬂlgﬂdﬁégsﬂn the

f i neskedesegson.

In one development, that side of the electrode region
near the insulating region which adjoins one terminal
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 transistor
width which is a multiple of the minimum feature size,
preferably more than three-fold or more 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
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
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long. In this case, the transistor has a transistor 30
width which is a nultiple of the mninumfeature size,
preferably nore than three-fold or nore than
fiveibebdr These neasures result in a particularly

| ow-i npedance connection between the transistor and
the capacitor. This |eads to & He i nprovenent of the

el ectronic 35 properties, particularly in so-called
anEP’Bassc&&Rﬁcﬁ i Jr;é?féll oY CE?CH%FQ. tl:exasrﬁﬂ%é‘ ofoltage
suehikasabagaci ppeirts iage vanakog- fLandi girt al signal line.
converters. Another exanple of an anal og capacitance
is_a so-called In1255DE - 6 bypass capacitance which
caAnberuselt ¢ 6nahbve hdegklagaenspi kas ©onare dper at isigle of
Vokh@g%ﬂédﬁ%dHearé?QBﬁldééyitﬂ@ AAsBhEeTAGL IR ion which
devel opnent, by confrast, a side of 5 the el ectrode
reéPSﬁ neRRNERET PRSYI éﬂ% FEFPSFtwhFeh thals side of the
transverseky Welgh ohespeeir t aHdatirsd e ifnd heregihon which
el egt.r region near the_ insulating,regiaon | C .
adjg§' ﬁgglt%he ter r%er1ra lnraelgi ORI eh &nsge%"?ﬁ% thet'si &ge side
adpdiringnghether ntraminedi onggperf ermbéfeasblgasét 10least
tWiGecas JOng,0f 8t heastefdiver {§dTes;ass! 900 iy this ¢hy
c\gste, ct he tranrgclgstor ahas géttr anls‘% st o%@év;ns’dtgﬁ \%ﬁin?h 'S th%s
| e§8SEhan-thr EEARPHESOLh &R nf mihareatShor syyeth which is

%@%@sablt}ha!ress%m?@ Lfd\iﬁést henei nirdI}rh!I\mfulﬁlat llﬂe%_ts.ixtzéﬁ- size,
at _i.s _achiev y is measure partjcularly in the |
15 OCER T INantr 37 c6PPE | SV1 Tt Fho Mo RaL: e ture size.
reslhstanbse achikekedbddt onhgatsearteramdﬁ»eofphhﬁicapaﬁlyorin the
IS LREr %%S%%mo%n caelflasStisdlédCJ\?r%?e ozrgorﬁpgacc“éf'\;?agfesistance
capacitance i s thus "counteract ed. n"a next

devé| dprenPot BOmerAieRa Odegich Biiet Repkicéldr dfff etncreased
transi st ofa AN N £l etd0ded el O dd8ac LARACI LOE thus
which is near the insulating region adjoin one
anGPHEE ARG eRus form an el ectrical Iy conductive
connection. This results in a sinply constructed

menquory 25 cell of,a M (Dynam ¢ ndom.Acces : _
VerBr ) T hetT L ARERAS ¢ & PG ANt FORAC hede e field

f oefiekitng teensastorwi ehdt hehbot ebarekeder odeghear ¢fie the

i n%Qb@EHQ%rreﬁﬁfgh is near the insulating region adjoin
one another and thus form an electrically conductive
connection. This results in a simply constructed memory
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
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
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



10

15

20

25

30

35

Thi s devel opnent is used in particular in conbination
W th spacers touching one another at the gate and at
30 the covering electrode of the capacitor. In one
develiopgert, the el ectrode region near the insulating
region and the active region are sem conductor
reglons whi ch contain a semcdnductor 35 naterial,

e. a materi h haV|ng an electrlcal resistivity of
beFﬁEéﬂnld’ LR PPEEIGAR YRLQAr dischedt bEfweEisulating
10r&gand 1@+16d82@ﬁ]b@.g.dgpﬁﬁ@nhﬂnbnélEbﬁﬁﬂg@&atlon.
gallium arsenide. The resistivity of the el ectrode
In1255DE - 7 region of the capacitor which is near
t héni nou¢ atdenelopyon il r dtecedibyuatdoprngngemene, the

copf LgHEahkon, éfoﬁn%e%ervekgeﬁemsﬁaé Cirfe idh and the

arrangenent, t 5 el ectrode region nea .
i N3GFAVENgrP@LPRN ARl FINBOSISEE ﬂé@@onrﬁgéons which are

MAepeYStA | ifn@opedi 0nseW Idt & dh i JOPLEp8F + YRFOREd. active
The el ectronic properties of _ active nponents in
mohiBEPYEERFPi n‘e’Pl WBPngFEaE;éFPchIaa}ﬁSF §o6d.particularly

Nbgeoder Mdmemﬁ@mxrlmab r esistantea of &eﬁ&stance of a

mopagExsleLline.el ccitade al (he CAC LY LANDET can be
uce arI dopi ng.
coﬁﬁﬁgeﬁétloﬁarﬁhéuéﬁééwrod@edéglo@yneaMQMu@g In one

|n§éh§§bﬁgat&@9|0@h€”@l%%%r%@%‘%%gﬁ%&!%%aﬂaW§m§-1nsulat1ng
thi ckness of | ess than 100 nanonmeters or_ even | ess

t hARIEB NERGIEL R s2CEEVEnTRIAEKL NFekFel DpRBAEKNERE of less

i nshbhat i0Q hayemeadjrei b8 avefialeker tEdhstnahenoAstess.

the case with a so-called SO substrate (Silicon On
Insulator). Substrates of this type can be fabricated
inla @lﬂﬁ&iﬂdﬁneﬂOpmbn90v¢mﬁ 2hshetelrest tapee adjoins a

C'Egykﬁér ﬁ%%g t%n EﬂﬁSQSSyﬁétEQEQSw1@ﬂV% sSO- ﬁ$lled SOI

partlcu ar | ? el ectronic pro ertles I n anot
de%PéEﬁéﬁ? Fel £Feeuion afPanbe comsdines e of this

I eagbeOnearPr BE e W r iGHHR nmg aa afzn;smét mBhihekly Mreover,

I t chi f unct
coRPE g A T Do R e CURAHIRE. a7 F ARG adBREPBnaTIESt rates
Cohhaengaatmuhﬂapﬂycgbpdoél@RAanEUDpyopemt$eéDynanlc

In another development, the circuit arrangement
contains at least one processor containing a
multiplicity of logical switching functions. If, in one
configuration, the «circuit arrangement additionally
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
addhtpeppto the process steps and masks that are
necessary anyway for fabricating the logic, only a
smal | nunber of additional prfocess steps and
addjtional nmasks are_ required for fabricating the

capa€i t VSN 3R ENS A bY% thatakee: el ébtriccal fyrther

coagpettyel yo canngetrédt heset ofapl@Soy - & Tetegrated
inventiog additional%y relatest,in a fgrt ?; aspect,
t oAt Bt hod TGP A e atithgPaht 1 RELQF af 84 ﬁQQﬁﬁQFlng the

ar cangementariangeardntcudacofdindg ahoi aatd njntéetion or one

Ci id,ar cordi ng.,to ' ' Qr. o
o B e R ORe RECDT B 1Ok B aR S MRl RS e
i NYBHENBAONE het S| | ok ¥Ry ¥ ha@ tdoshs saepspeafer meekrformed

W {;heHbuan¥nkestkik et b@RoRYbhenar dehesPeplli edeqd:
provi sion of a substrate contajning an. insulating _
| ayer nﬁﬁ@véﬁlQPeé%ri%a???sFﬁ%E?aFgﬁﬁaHBPQBiﬁ“ atfesulpting

a semn coagaet andeaydr eleqd.riaal3Q isishsiatairey material and
patternin . th iconductor layer LR-order.to
forn1atglgg§ Céﬁguéﬁgkt?8§§rre8r8n ?BrbglcgﬁgéFFSFe'

and in pedeernonfood dthd essniomedactovelaggronnoforder to
transi stgry 1% 1e8kkelhnkhe RALLRI Ne Qforf N8y 4 capacitor
sem conductor |ayer production of a dielectric IaQ%y,

- af t er 2PAe 1pr 6dGELI 619 P tdil@asdt I9ne |agfgive region of
product koarahsastekectrode | ayer, and - formation of

an el ectrode of. the paci.t or ich 20 is renote fro

Eha’T netFAFFng MegPat aad 60 a>todms ofeBRERTAGHECS! Taver
the trapspdtiotipn thiea gliedecodecl agger, The net hod
accordi ng+LQ tRhgd N QR 1.5 Py rly; :

sui table For faEFicgﬁgﬁggglgﬁang&tfﬁgkg-eﬁ%gg%trlc layer
transi sPEPIR6§éPRePInARhetRELEABGCILEBRY  TRED

abovenembiraRedohedmi gal c8kkeebecofost hensi eWalcitor 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 1its
developments also apply to the method according to the

invention and the developments thereof.

Exemplary embodiments of the invention are explained
below with reference to the accompanying drawings, in
which:
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arrangenment according to the invention and of its

devel opnents al so apply to the nethod according to the

30 invention and the devel opnments thereof. Exenplary
embadpeents of the invention are explained belowwth
reference to the acconpanying drawi ngs, in which:

I n1255DE - 9 figures 1 to 12 show fabrication st ages
in_the fabﬁicati n of an integrated

tr£ﬁ§P§F8r-c§Ba&2tor arrangenent, 5 figure 13 shows a

pl an vi ew of shbe tfrdrdicatdonCaacicdsorin afHanpeidation of

figure 14 sh a sectional jllLustration through a .
DR%M 10 nen%ry cel | W' ﬁggat?gnsistor?r??%ﬁﬁEﬁ%EFapaCltor

shows a pl anavirewgefnenie DRAM nmenory cell, and 15

figure 16 shows a circuit diagramof a DRAM nenory

cell with three transistors. Figures 1 to 12 show .

f abLPEAEI 6F §P&YSs i ®lEme Vifeabrdicdthontpdngistor-capacitor

transi st or - capaehemeatrangenent, 20 figures 1 to 12
relating to a sectional illustration along a

sectional plane I, which lies longitudinally wth
respgutret d4asbbasnel sefctd ohiadl d-laffsaata ttiranditgtcargh 4 NDRAM
articular | Ltudinakl y . wit the current

flowin the @Egﬁ%& ngﬁe%ﬁ\gqgi ?i %%gggg%ﬁég,zs secti onal

pl ane | becones clear fromfigure 13. The fabrication

of £t Bartr apskabok- Caa%e%horviaew aggenet pR&EI BSmory cell,
procéeding froman SO substrate 10, which contains a

carrier subs@Pdte 12 made of nonocrystalline 30

silicon, a so-called buried insulating |ayer 14 nmade

of -.silic dioxi de, f.or exampl e, and t hj
SefiBhraoap,Ph8ilg AR IE MGG A 4 Bl gremory cel
silicon. In wh&h &kerpl &rpnenbodirsent, the thickness

of the carrier substrate 12 is 550 mcroneters, the

t hickness of the , _
Figures 1 to 12 show fabrication stages in the

fabrication of a transistor-capacitor arrangement,
figures 1 to 12 relating to a sectional illustration
along a sectional plane I, which lies longitudinally
with respect to a channel of a field-effect transistor,
in particular longitudinally with respect to the
current flow in the <channel. The position of the
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 carrier substrate 12 made of monocrystalline
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
insulating layer 14 is 100 nanometers and the thickness
of the semiconductor layer 16 is 50 nanometers. A thin

silicon dioxide 1layer 18 having a thickness of
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35 insulating layer 14 is 100 nanoneters and the

t hi ckness of the sem conductor layer 16 is 50

nanoneters. A thin silicon dioxide |ayer 18 having a

t htekpesprof I nl255DE - 10 5 nanoneters, for exanple,

has fornmed on the sem conductor |ayer 16. As

illustrated in figure 1, a S|ﬂpcon nitride layer 20 5
deposited onto the SO substrate 10, for exanple

mn?h H8m§%8r§ﬁ a €9B neFﬁ@ﬂpiﬁhen1E%F vapeymed the

Depesiitbandpctbr tthgeexewdpl ary enbodi ment, the silicon

nitride |layer 20 has a thickness of 50 nanoneters. 10

As illustrated in figure 1, a lithography nmethod is

suBseguéntsityad®&d ilgd Digurdol t hat séndcoa phctrddesilstyer 20

| aygr &gbééﬁégﬁﬂ'dﬁ%oovgﬁetQﬁHMhQ Ss@EQ@e &Pos§grjrk ample
ed.

accordance wth a predeterm ned | ayout devel
Af téFRar d:h& he2ift ridfe | ayecV2d s%?%@%% a§céeﬁé9§l Vapor

nHBKpo%5thbﬁSN|ImOBh§I@&dﬂpﬂdﬂ#ﬂeﬂﬁoﬁﬂﬂeﬁﬁﬁ the silicon
sem, conduct or ye 16 _are.patterne or _exanp

neang og gry* 2 h?ﬁganﬁﬁﬁg pefﬁigg ééuP?QOW Srs

| ayer stack 24 having an approxi mately square base

ar ga. Tﬁfuﬁ@ygﬁeét%?gr%? uE%O§|SO r%f%?g?ﬂx%ﬂaﬁ m&thod is

nesa. eonetr si stor
toSB@S?QBﬁPééUedCWQCheOU(g‘eorF{‘aQ ryhpsr e capaeieoeresist

Camapérprﬁcﬁlsbeéjp@l"ﬁe& hugeropthdn z8d1endependentdns@ly in
one anot her n alterngtlve to a photolithographic

rref‘ﬁ88rdF‘Hce25’”a t AP ShbbdY Peht angh developed.

el a€teroralbdamthiet hdgrrdpley lm@ztelrodOorseajmfgera§Ld tledt € mask,
d L$; t her y

TeLHRS Aty cohr ety InAOLYG" BYETRLALY ot conauctos

théapiﬁét dréesize payterned, i forhexaappld ol wiehna of a dry

| aéﬁ@ﬁlha' ERESS:. %@1@3 ddshysts ated ']]rba}féelgbgztga%kr eéﬁhehav1ng

resi du regi ons of the photoresist
su6§e&§§ﬁﬁ¥¢“ﬁéﬁﬁ¢édsq%@%%rbaﬁﬁeaﬁéﬁbva hef leper stack 24

photorLgs st rb&égkeEZ td bBerarahesQXi %tzel O@ednsetry for the
perfo d ndi_ng oxi de regqi ons

Fé?ﬁge 6F8§ urtd &S Sap1%8 ch(ﬁne?efoFREF98ﬁ§mgt

geometry for the capacitor can be prescribed and thus

optimized independently of one another.

As an alternative to a photolithographic method, in
another exemplary embodiment, an electron beam
lithography method or another suitable method 1is
carried out. In another exemplary embodiment, no hard
mask is used. By way of example, the photoresist layer
22 is then applied with a larger thickness.

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,
which later suppress undesirable channel formations at
the edges, form at the side areas of the semiconductor
layer 16 in the process. As an alternative, for

insulating purposes, it is possible to perform a LOCOS
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the edges, format the side areas of the sem conductor
| ayer 16 in the process. As an alternative, for

i nsul ating purposes, it is possible to performa LOCOS
I nt25%5BBpe 11 nethod (LOCal Oxidation of Silicon) or
an STl et hod (ShaIIOM/Trench I solation) in
conjunction with a CWwW net hod?l (Them cal Mechani ca

Pol i The residual re |on of the nitride

| aff Sigfgg)ﬁﬂg%?ftHéldQFFPBOﬁD iHEOPéyéFf1@naﬁgqtﬁéﬁth0d
reﬂﬁhadloﬁorTEamﬂmlEsobmfﬁban? ?ﬁsﬁkwgahgﬁE@@. Wthia cMp
SC Xi e pli.ed

in%?g gtlgﬁegﬁgae MEUEaPﬁ iEOlﬁg PEIUStrated in

the figures. 10 As illustrated in figure 3, afterward,

'nTQEd?c%stl@u halyd g@.%tnes %'f I\gﬁgﬁ:rl‘%e}‘ l“h.rd\réetrcﬁo and of the

phot oresi st layer , _expose

devel-épes, e Jcmsreyrth aéﬁaﬁﬁep regiogiecandfor example
regiongedrd ber Mmnal ecegiags of th@nl%daé&$lék9aea@én be

PR S o ier | LR S e gt F08aon Feapan Srtvitus -

f onothe ldapacited is mhskédgusee capacitor part 16b of

the sem conductor |ayer 16. After the photoresist

| ayer 30 has been devel oped, an ion inplantation 31

i sAB0 petRsEreaSdt hint riv@ies of, parfiteyeiangl,p- dopedrder to

€. gabRiehtRtanAnMJIruat, M af adiithdd PHA he A JUrTNRL 30 is
photolltgogra phy net hod, i s subsequent |y perforned in

whPBR1AR%25 ZHEOSEOnalt s EGE tiecssarsp f grhat  only  the
fabhlamaéllng:dd'mm caphcré®iond pbot aeesiskhll ayerichd IS the

PRy LA S2XROSL WSINGNe JIask And devel a8t B0 of the

transistor part ‘l6éa is
cagamnp@ndpaﬁprla@ye; lmnaékedonsaagtteammqglqm poovided

| mpbantatd O@ap%,?tl@olcafélﬁgsfaga ugbegcagﬁ%l g&t N8d 16p of

phot or esi st , the C;}?{&CI tor e| ng

he&¥Fl ?eﬂll&@ﬁé‘émtlore Llayer, lénd A tsot tfdrﬁ @p%f&l?eawest layer

regoonnh34 bpeag pHeddceged|n hhe pBgKegmplantation 31 is
performed, the transistor part being p-doped, e.g. p or

prt.

As 1illustrated in figure 4, a further photolithography
method is subsequently performed, in which an
additional mask 1is necessary for fabricating the
capacitor. A photoresist layer 32 is applied, exposed
using the mask and developed, so that the transistor
part 1l6a is masked and the capacitor part 16b is
unmasked.

Afterward, an ion implantation 33 is carried out using
the patterned photoresist layer 32, the capacitor part
leb being heavily n-doped, i.e. n++, and a bottom
electrode region 34 being produced. In the masked
transistor part 16a, 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
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35 transistor part 16a, the doping remai ns unchanged
during the ion inplantation 33. The bottom el ectrode
region 34 acquires | ow i npedance as a result of the
addhtbgsak i npl antati on. By way of exanple, the doping
INn1255DE - 12 density anobunts to 1020 dopi ng at ons

per cubic centineter. The dopZng density preferably

lies in the range of betmeg@ 1019 and 1021 dopi ng

at ﬁﬁSbEV(nﬂﬂQPn nt FRet 0 As GORd Ndopi algPENnsPEY  cubic

|neéﬁaimétethefiéﬂgbﬁﬁﬁal@e@FQW%'ﬁ{fféﬁHBFle§Q§nﬂﬂ7the
doped or. o nmedi eavi oped .r egi ons

Egmgg P s $E§WESB| gﬁ§d8H§|t |n6¥§ﬁ§%% At RS spade Cubic
chaegémenes t hdts f orhm becpmgsnaleheli;:yso ilMtateases, the
paBi‘éiEb'ﬁr?Ef %crto%vg IK x\é\A_S%ﬁg?SEgm‘th%'ﬂa' r?rtmég Aé oL only

illustrated i figure toresist | ayer
suBSe4uBNRPFVi-éiovéeped trﬁlgﬁ0§|sl i chavevexi deHS aybe @Oplng

i SdéHBS;egueIEéﬁ’ee%@éjUC%eat shBgeUNSOYEsLd L35 3 OEhEQe form
trgn3|stor g@ 6a of the gen1conductor | ayer 1 k
at°Ffie ﬁﬁﬁ EFed 8Peatd7 Tt REHDELOHT el ?%H% ikewise

regeonmeSémamheth silicon d|0X|de | ayer forns a gate
oxide 42 in the region of the transistor and a
dielectric 46 in the region of the capacitor. By way

of Agxakphetrahed dnl ifdomrei oxi ddel ppertd@sgrsawslayer 32 is

thgﬁﬁﬁbhﬁenkmytQ%H%Qmﬁﬁempl@EXnGQQQQxﬂﬁptdl$Qfdélh%ﬁ%Q' 40

di oxi de Iayer 40 has a thickness of 2 nanoneters

t htSr EFPGFOEHY REROPRA sfFi &8, WiraneLad erhaei ¢é the

exenahawtgnblwrmemaa ugfn@h@ f%lé’n‘fift%ndx.fc&dﬂthggéﬁph% and
t 0 i fferen
i o o RERTEH P FRen e B dreHion ¢ R geReeger paion

on3ﬁheanamslskacqnudlaﬁbdeflaher semrconglugtoe loxyjere 42
161hStHEOQ%%QQ %fr%hgoéurt égftgg Car ¢ %ﬁ%é%%lc 46 in

t he capacitor. | Ustrat &d i n T
5, tPA- SHadt By o§ubt§eequéﬁpa91§@ped Bl yavystfal Lenxaeple, the

Si kitoBAohS HWBRide layer 40 grows thermally. 1In the
exemplary embodiment, the silicon dioxide layer 40 has
a thickness of 2 nanometers in the region of the

undoped silicon.

In an alternative exemplary embodiment, using a further
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.

As 1is 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
thickness of 100 nanometers and a dopant concentration
of 10% doping atoms per cubic centimeter. The heavy
doping of the n conduction type is once again
represented by the symbol n*'. Phosphorus atoms, for



deposited, a polysilicon |ayer 41 being produced. The
polysilicon layer 41 has, by way of exanple, a 35

t hi ckness of 100 nanoneters and a dopant concentration

of 1HA2E d@pi ng atons per cubic centineter. The heavy
dopi ng of the n conduction type is once again

represented by the synbol n++13Phosphorus atons, for
Inl1255DE - 13 exanple, are used as doping atons. In
anGPREP SeffiarySe b R oY 3RS t efhaghokheBagkeypplary

Corehiteidingnat edn ahlterhhtaveUideallia yrediddde WY Kmaterial

function is used instead, of the polysilicon |ayer 41.
5 N 6%ns?h€$?b%r%a erye uWPﬁgrfWWFﬁﬂéVhpﬁ? w2gPognstead
i s ofsulnseguedntd iyl icanr iledyequtdl.inter alia, for

gpatterning a gate electrode 54. To that end, a

photoresist |ayer is applied, exposed and devel oped,
phétor¥sw¥t Fayddgrger égi onsfsoahand 130hogeiamypy method is
pr %@%%@}ueﬁft_tlgi e 0 i ddreou 9! Yﬁtlekc‘aﬂila"’,‘yafor‘upé'@@?frh&g a
silicaon e%lﬁom e Ia%er 40 are patterned, for exanple _
et@ﬁ%&. FrqI?4: i hoathght 8161 edt R TR Bettowl ayer is

phappldasidst |aymrsedgi and 5@ vandpadsovestidtd & £idt odeayer

1056r%§thsth%OBhoggﬁgséég %QYH? e%ﬁ%e E%%asg?fFEESard, the
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etch st ops on ransi’s
serdysddécon | 3mer 161 arddorthdesibbtdnmigbadteodayer 40

r egi-@n ctisyel y il edqndig .
thgr%ho%%iﬁg%)&i aﬁ?? 62)6 relél o%ggégg'anfd%b géngs m_ a
refBvEd 2Feerrefme StichPalow ArliconPhappams a8t od aypy sregion

t henacard ed g@tgeirﬁil_@r dfllre dtOrod¥ 85’%? %_e‘.“LS%@,k lohd Oﬁlsgt &5 st
regi_ons 58 an [ y pe aln) I n uppe ,

regﬁgﬁg(ﬁeQ*ﬁpt?gésig Sr?ﬁéﬁ)nﬁﬁﬁFﬁ?stﬁé the transistor
sepaggndlétorof aydre 16em2soAglushown Layérgur®@ &nd on the
thi,p TB6S e:l%%grr e, Sr'e'g'i%%” 34N LIAR clt@(z%p | S

subsequent eposi t ed over the ole” a 353 for
exanple with the aid of a CVD nethod (Chem cal Vapor

Depesi tillamst rER@dsi lircore i d#d de, | anes %@of@i@t layer
th&%ég%%%(gO§nggnggEt%§%Iggégﬁzgxgggégr¥he etching. An
ion implantation 57 is then carried out in order to
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 1s 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
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enmbodi nent. As is further illustrated in figure 8, the
TECS | ayer is subsequently etched back in an

ani sotropi c etching process to form spacers 60 and 62

at thhesgphdewal | s of the gate el ectrode 54 and also to

35 form spacers 64 and 66 at the sidewalls of the
covering electrode 56. In thi4 way, both the gate

el ectrode 54 and the covering el ectrode 56 are

i n84fafedt oWdSd affe HlRErofisubdequremt odpi thgy devering

notlpessbhke s#, therisi dBel REZPARE +ndd sREL8S Qh R8s are
gate elegtrode 54 and of the covering electrode 56,

fﬂ% result that short circuits are avoided. 5 As
|IIustrated in figure 9, a selective epltaxy nmet hod

I S,SU Ly carri nonqcrystalline
cpr EaT A Ager for Bt A cyel cdoAPR Lec Fae gl method
t hés LDBupeghuestss andasdiedid ofut he ot t omred@ctsoadel ine

288%9@a§i‘:a1 Epkiax alrotqeglo%n%n&v%@@d%r%f e R ncg%%esd M he

he nonocrystal I'i ne SI i con of the sem conduct or
| afBP a%9igne &ff t kfal O ?eg?’%ﬁltsofo 5R8 7Rokkemnglectrode

ané@ngHBQ|yﬂq3ﬂdkﬂﬁ?frédﬁbﬂﬁ”lﬁ“a@? Ugeaﬁ@t%roduced on
e rode 54 an t he verin ctrode
reggécPP9SFrys$ﬁé &pi© |t§?ﬁdl ?%n%E?OS§W&C?EQ%Q§QQ:ﬁ?yer

151pef er Thd toeastaeiehetedégSQM$ce/UBmrnm@gldhs Thetend
thé§598§§m9£e%pe @E't@é'ah hgye%hforh%q%h%plk Faly o gate

regions 70 rimari epends on the thickness
of €1 eRErEfi corfducins IQﬁertiﬁfan@OYﬁeleglléﬂépﬁgode 56,

expéapaedi voel, owrnEhe sitd:Gidi N gonsiimes shbi 6an dhata) 5o
i's esent, 20 with the result that a correspondingly
| af GECBRBUNt TR 2S5i I'EdE At oFPHERS, BF2ERe ?%%k??%n The

Thibiokassse ofpr event epd talxdai ngageay” £t tiige Chainelxial

term e i.on _of. the drai,n-sour.ce r.egi qn
Ep%$g£?g§ HB ahgns 75 ARG 6 Ya PSP FTaltdd & téﬁi%kﬂ%?s of
eIEh@réﬁ@lgﬂnggcéﬁd oavyeke léowed ndreelsadtiragdd rs6,explained
respeski vehy. SIﬁ§c1@@hba%b§%uﬁ%§'%Qﬁl%%naQ%a%6d§!2§ﬂ§gent

present |f alternativé gate materials are use

sh®whi FDRi GG fOtQﬁQEﬁ FRETBPPPARY ARY ho@rIgn ameynt of

silicon 1is provided for the reaction. This measure
prevents a “tearing away” of the channel terminals in
the region of the drain-source region. Epitaxial
regions 72 and 76 are situated on the gate electrode 54
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
implantation 78, e.g. n++, 1i.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 1s necessary here merely for separating
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.



10

15

20

25

30

35

30 inplantation 78, e.g. n++, i.e. heavily n-doped, is
carried out in order to fabricate highly doped and

thus | ow i npedance source/drain regions 80 and 82.
Theniepispaxi al regions 70 to 76 are al so doped in the
process. A mask is necessary here nerely for

separating 35 regions wth colpl ementary transistors

in_a rocess ( IenEntar Met al Oxi de .
Seﬁlc%ﬁﬂﬁ&?gr)reQ@O%oﬁggcﬂﬁ@ﬁmis ptyggtedtbet weenreqédrain

soaé@@bdfsalsm r agiqons2 82nartdaet h@rbﬁgig%gl &lt0d€6a of the
glon 34 of the ca - 15" A channe
re

CIt
BB B IRGE G DERdori § hECTBHRRPORAPAS r dgForbaRES 60
andn826|2n ainlaie at]rs@nsnlrﬁ gyatpardtakfa dfridieas an implantation

se ng e I p-doped. The spacers 60
gggg sgﬁ¥he éa?é%g?lg ‘serve as an

|nplantat|on 5 mask during the inplantation. As

|| hystinated ddxdd guhe ehbu @ sal,i ¢ dgaﬁ‘!‘:*ﬂeg Gr%ec' (self-

aI| ned silicide) is carried out after
&éﬁpﬁgloﬁRﬁ%%ﬂgq%nsF§y Be&irdpd. 'Rﬂﬁha?féﬁé &@e HDD

maymﬁmaﬁtaexaﬁp|ﬂdghlDéH@ﬁtﬁim&ﬁlmﬁ d?@OShb@de%Wbey way
thg ar ea. atures of for exa

nlcEeﬁxamﬂ%ﬁﬂcﬁeQ%Eﬁgﬁpﬁa¥%§ éBlFﬁ? §FtF8m9¥%¥ % gvhole
762aad - tAus tempgem tsmegscebdr a5 00 t@gi dng 86xaBidlepn nickel

thng@E?deelﬁﬁrﬁsOdfn54th%n gfoéﬁfagg%pagg e'ﬁf“éé?d% and

see 15 silicide region
ni ERBF, Q1 FBe AosEcsdsEidine Tegimes a8Qvff8e?r,en@ané'-th@I gate

Wﬁéme@tﬂeﬁélng4 Rt cof pREE éJﬁ%&d&ﬁper%&E%%%e 56, see
articul fractory netal in order

e. 51 fSifjgbrﬁpecga]t%nstlggmtiﬁn %él | i PP Ofbdrtckel, it is
S|hﬂsod@osﬁubhqnt@xuaé regliohte rEht20mé©a Y6wakB a melting

b
Sh W!rL]ﬁJr:el %Jf Q%yﬂzlbﬁ dgéfr %ﬁg%lseﬁsgoﬁ&&%ﬁ:tlcular

i gure contra
Ia?ereieaﬁﬁérwh@e@@&ernmgCGH@GIﬁbde 50 fevel grote bekeranium

sikicidede Idr apgbher exenplaky iﬁﬂ?ogbﬂggkla[eQ]%Q%ns 70

of the_sem conductor_layer 16 and,6 25 of the cove

el BBt r d&e 5@“%rec%mg%ﬁ%?}YC|aéélcﬁgeﬁlI&@tréﬂéﬁ |$ﬁemplary
figmbediRdenad pagsjwati on | @aveyurk0Q1i.s sSybseguerblsyt, the

apth?gbn&S tgxarﬁ)al}?era Iléosarllcij‘y%Ee covering electrode 56
have not been silicided. In another exemplary
empbodiment, regions of the semiconductor layer 16 and

of the covering electrode 56 are also silicided.

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

interconnects of a metalization layer or a plurality of
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(tetraethyl orthosilicate), a BPSG | ayer 30

(bor ophosphorus silicate glass) or a | ayer nade of

another suitable material. Contact holes are etched

i ntep1tbeppassi vati on | ayer 100 using a

phot ol i t hographic nmethod and filled with tungsten, for
exanpl e, thus producing conne%@ihg sections 102, 104

35 apd. 106 _whi c ad | this order to the silicide
rePFoAlléntien 9 pecti ARIRFA AR cofinét@ Rt ional

secHOBNnsprabastp 1@5sar Eréﬂé)ﬁﬁé]@enﬁéy & sosormnedded’, is

LFE?%F%?&ggngﬁ &gég a_netalization | ayer or a

DE“®®16 netalization | ayers (not
illustrated). A conventional CMOS process, also

re t n [ rf
SEErCRer Paftrmeaiact oyl S8 GBI IEREs o
i ntheneopbAFhcoREFed oot hEh @ UFIROSEs @ foPaidreradhesion or

adQ§S|a0|’UPffu§§or@ dhkisiron Iardd eintdJARSEiate layers are
inte ned%ﬁte | ayers are _.not |Ilustrated infig

f oP°FeabbndSof2bett & dtemnsy 1oy TRay 6?a§93ﬁpl%§ Fotter
sactlakayers Bgnpwiage oX0 teixtazpilem nistariidde.lakleer sret@dmprise

in nnec g _fabricated for exanple by neans of
a Egﬁggppgdggﬁgﬁsgénascene nmet hod, in which copper is

filled into trenches. Polishing is then 15 effected by

means efeta1chem Catommehani gak H@Hﬁﬂ@éﬂédr@%Pogxam le by
However, ot her. nethods are al so used, F

CCERERG GTF of UiRTTh 14yer o8 Bi QM8 SE3nehdWERP B gin which
vi esppért hest ransistior icapact t@ichd. arrengsiesy 149, then

ntalns a_planar. SO - E and citar.
ThaEPeREBNI. ReRh 8T PR ORI (PR apEER T ishing
comeEdeanMPbppH@mawmmlyOtbeEOMchmd;hermr@huu12&md,
featyrecabZecEnit 8eCQUh: Al Rigetransistor width,

besi des the connecCting section 10 ere are four
further connecting sections 110 to 116 which lead to

t heigikecideshegson ?)QanBinledﬁ‘S)ﬂ ke amacdi Sthsedddh tor
104 there arg i eMASE gur addi ti onal onnectln%
arrangemen f ich contains a planar SOI-FET 142

and a capacitor 144.

The transistor 142 has a transistor width Wl
corresponding approximately 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 lead to
the silicide region 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 length L1 of the capacitor 144 is considerably
shorter than the width Bl thereof. In the exemplary
embodiment, the width Bl approximately corresponds to
the transistor width. The 1length L1 approximately
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30 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

si thepdgperegi on 96 and thus also to the covering

el ectrode 56. 35 The length L1 of the capacitor 144 is
considerably shorter than thé’wrdth Bl thereof. In

the exenplary enbodi nent, the width Bl agprOX|nater
co?W@gﬁéﬁd§QxPn¥%eoP?aﬁ§ﬂ§@o@ﬂm%ﬁ% W¥HEN| BAgt 1| account

aprOthmtee|d/1rdé’rﬂs&5c§££ and 7onageuBtistt @forﬂrye Qﬁk@lﬁh{blﬂc1ty

of he wi dth accou f t nenS|o
e SBRE G N e SILERR 0% o o o aife iRy SeA | B can
102eteub36cmhé Napacmapnd144toaahabgesmbyemsed very
rapidly to charge reversal. 5 A preferred area of
application for a transistor-_capacitor arrangenent is
gynﬁﬁ?éeﬁéﬁéryaééﬁl ofn apatifetliar afeb- cal |eernsistor-

en‘eagaéat@BA%HEaﬁgaméﬁU 150,35 @Synla%ulcllhhéhb@gzedcém in

s 14 and 15. nory cell 10 150 contai ns

BE S eil o B RonrarLeer Pbsdeg PRAL mERDSy feal 150,
Thasnﬁhhddlagamatempmmlﬁﬂ@dﬂng14mddd reef erenaseti®ry cell
fi es 12 have al so been perfornmed n th
fapebeocinkaife, [Py R B DR T LIRS siBe M52 and a
fi gapesitérantb4s, Tih@ermetdabd elsérpst semlealrd@qht iabiogg with

15 Byei-dapti gl feference %)5“’%' Sha\p taﬁgbl QRS BYe Arormed

| oner-case letter a. Consequentl E anar
f|éPdQﬁqe%%bf%%ﬂ%+%$opf1§?e(ﬁﬁﬁ%ﬁhsce At éro0al j Bheppfore,

- anc@nguekseliactarera HAadent i pPatel andrtes 428 tdddBi fied
glons 58 er m nal ﬁS ns 80a

. 59a, -
Ko 2eBhRicada a5t FhE R sk Oar s Ot n BohE0eay by

boﬂDWﬁrebesErdeeteegbon 34a, - a dielectric 46a,

Consequently, the planar field-effect transistor 152
contains, inter alia:

- a control electrode 54a,

- a gate oxide 421,

- 1LDD regions 58a, 59a,

- terminal regions 80a, 82, and

- spacers 60a, 62a.

The capacitor 154 contains:

- a bottom electrode region 34a,
- a dielectric 46a,

- a covering electrode 66a, and

- 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
completely silicided, so that silicide regions 90a to

96a are arranged on said epitaxial regions 70a, 72a and
76a.
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- a covering electrode 66a, and 30 - spacers 64a.

Epi taxi al regions 70a, 72a and 76a above the term na
regi on 80a, above the control electrode 54a and above
the,ge¥epkng el ectrode 56a, respectively, have not

been 35 conpletely silicided, so that silicide regions
90a to 96a are arranged on-safd-epitaxial regions

70a, 72a and 76a. |1nl255DE - 18 Figure 14 shows the
meFBPYPrEelh 150OVH £RecfieBRAY pehhe 130 WA ch isectional

depaah@dmllfwgueﬁ 1% addbidesqi Bn thegdngid ughgalies in
the “channel of the

ctlon of e current flow i
R S e A AT S BR e ( For by el PHy IR che
eI ehhnndé Bﬁfataned tirae sgatte rel 16t .r ade: &ifhas'd‘zﬁﬁ:h e heetween the
re t ) 1 apure size pacer,
62ggg§?§h§ f%%égg%ﬂ%g%ég %gctF% aﬁgeFﬁgo gpac has
64kheanr ahgedcad tie (tcbhﬁermmglall@ctf@@‘@u%a gimechl ofie The
an@bﬁ%ér‘@2§1$f¥%ﬁ§§&|5ttQﬁ%t&E%@r@cht§o@QtSlg and the

silicided. Mdreover, this also neans that on the drain
S|88aFﬁéré @sagﬂéFgﬁﬁ 15D g I B predsifts out> ¢ touch
addhél canadbti€r M Ralty eghen. r&NQu CONRBGHI nghéecaﬁaqm is not

h ) LDD
o PeatryReto REsiEom gl e 1 55 TEQhon 82k, Pnd Thudrain

[ nendaseﬂdlelrﬁa cbat aatl yr esi sLahcere@homhéth pomsent but no

el gsm@%ng@gkg@ﬂgﬁ&l S%#qto%r aGs cao aggl{kgcr@qugghfeads

capaci tor argi ng of the cap
i stal $§ecoinier etterer byThpelPActeghan e wiahids B2iegctly

theoC%IB@Cl}:IdthIﬁS ePé’cE}@t&&é abLyishonugr tm@n &h% | eGtdased
L2 thEreof | ow | ea?gg current of the pl anar

SOFOPF&fisi eosrlsltsafcew Sb p %toé“rﬁb?ﬂtaf’g‘éhére@%?@ 34a
of cbhetstarage acajpacitaancieng | nfordes tdhpﬂﬁﬂﬁdr the4. The

h' QEEEBaB§§E' bl & pﬁﬁé" ng %%q%'o‘ry ]5:%45 Yt I?;ll%o LM -2 cted

| eakage ¢ t ransi stor has & _
t r Bhisi Shor @ﬁQﬁlth@toftHGS‘ﬁlqﬁb 3BE, %br th@xaﬁppeClThe is

caee%&aeﬁ%é hagndhee f Mgl @nd10nkagRbal L2 SkhieReor. The
se Ien EZ i S detern1ned by .t he reqU|red
9 age current of the Pplanar SOI transistor 152

also prevents a rapid discharging of the storage
capacitance.

In order to obtain the highest possible packing density
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 memory cell 150. The
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.

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
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m ni mum st or age capacitance of the nmenory cell 150.

The 30 transistor wwdth W2 and the width B2 of the
capacitor approxinmately correspond. By way of
exappbespghe deviation is less than 50 percent. The
capacitor 154 is shown shortened in relation to the
transistor 152 in figures $318nd 14. 35 Wen

medi um si zed SRAM nmenory unltscéggapic Random Access
MeRBEFPPECECEERIradeRoBy 4 ifegar edded DRANMjhe fggcond and

exapphe ine¢die sgenad mthbwoagﬁsseal%qla%ﬁnsa result.
I n1255DE - opr.ocessor nenory hierarchy,

B 820 e A LD TN PRI (Y |G hehas had

cabaulaateiaons riesul 2, wB)emaf Qfs extamhin it hesdoued size.

S ry, C ha f F2 ere F
R%?L%Fm&éﬁeé%#lctﬁ?e S ze ﬁFC%réleleQﬁﬁ%yﬁuﬁﬁrP

a disel esedi c byonsagntofEr e@fimBlQ, itharsedt bis wapssfible to

eX%@Bh?zérH”Eyﬁlééﬂp@ﬁﬁé@&@dt9RAMe%5bé%1%aB¥Q' EM of 10
embedded DRAMcapacitance CVEM fentofarads per

me APy o&@rRdisn eeéorraerﬁeéymehllthemf@lcr:@\mdﬁglce with the

calfeuhatiiegs. cIheu pxt densapatiet apged@mupls i th@de0: aRdunt s
COX = Er EO/tphys = 34.5 fF/ un2, where tphys is the

OX|8e t hi ckness, amounting to one nanoneter in the
exenpl ary en‘@@d{l rert. eThishyesul 346. 5 an,éumzeqw red area

A t n

o SHegky Pt QLI AEDSRLLENSR M AN LA S one
si REPOFRFET rdhorie e?§emphﬁ§}’c§mb9§9@ﬁﬁ§ t §he@ Fraefftolrts in
thg r%@ﬂ@@fileﬁaﬁ%aomM%@] b2 fok Lheraftl LapFRIRLY: ceells

20 i ncludi ng e istor. %ge agea of the

embedded  DRAMENGTo F;%“ EBIRO% & P “]ess than the

SRAM cell size of 134 F2. G ven an effective oxide

th ness . na ter a. 25 correction_of O,

naﬁ%ﬁetér % Rﬁe @g Sﬁzgll coan% Ie??onshﬁay five

onna@@meﬁer@ﬂ thehqaanwmmreSpondS to F? for the
capacitance or 90 F° for the entire memory cell
including access transistor. The area of the embedded
DRAM memory cell is thus far less than the SRAM cell

size of 134 F?.

Given an effective oxide thickness of one nanometer, a
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 fF/pm?,
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
depletion that is no longer present, as a result of
which the capacitance per area increases to:

COX = 3.9 €0/tox = 24 fF/pm®.
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mechani cal effects, there results a capacitance per
area of: COX = 3.9 EQtox = 19 fF unR, 30 where tox
equal to 1.8 nanoneters denotes the electrically

ef fgebisweroxi de t hi ckness and EO denotes the
permttivity of free space. Gven the use of a neta
gate, the electrically effectf@e-oxide thickness

decreases by about 0.4 nanoneter on_account of the
gat Be35°RAF EEIRFET hACCPSdAB Y oryelt her eeRnt en gare also

reaaba ofs wbi-ehltbe ch,@fecsé abEBaPetaRELS IfRGT eaat&@énuatmg

t o: = 9 = fF/unQ | n1255DE The
caﬁSCF?&ﬁgg %ﬁ%ﬁﬁ%lﬁﬁd %OmeﬁﬁﬁRHﬂq%ﬂgaFéanEBlku§&jthe
asvedtegkl exhgpypassfcapaci tanegsateod atitremdat iagrangement.

SO I p te [ stalk in_ the
voFﬁggeggﬂ %kg q%hf%ﬁ%p {Bﬁgcggc%i%ia F angenent o CeSy
5 IheyHﬂﬁ?kﬂQ&ﬁﬂnghmy @gp@ébpéoag aral oganalog-to- digital

capagib2prees,, Tnep%5¢§@i@an¢@50%¥él%tl%s Q5ed for so-
ital, caonverters. The capacitances are

anal to-dig

al §893§Qd “’fld‘ie‘jsél%q et FRYEE i gn&t EPFcfiitiEuiits having
foanenbgumapekmytamgcesanaalnag eapacidticafe aBdpac@tances in
stora cgengltances in 10 nenory cells. In other

exenp 8di nents, a separ at e hi gh- K DRAM

dlelectrlc where sr is greater than 100 and having

ef&ﬁcut\ﬁ%p@%mfw&g%éuﬁé@{éef athan tehl en ;{f}l 1 OpraAM

.1 nanoneter is used instead of the gate oxl
FofliedRakple a"lrEPed i éScont@d b hg W uhO$t r 8Rdi upaving

tl éamabel&ESB)xMe efH 1 R d s dar s B F OBhFrerltfelftfar@ﬁL%l to
ce us

equ i rement for, a, r
Gofr Sl UL BT ekt oL oa P Rle imatata: Droa:  For
20enamples useddueleetmnettmnmmqpmwnqorbbheumgﬂst&ontium
di q h f t he
|n§gﬁgbékg %éﬁga€§§gnéé@§§§aln?3&rgpe% |ﬁ¥b:¥£b FEanate.
pl &he, ehae i segpisapennt ofehe 25 BBAMalmemoryp cell thus

si hkeeRagBsant SOhppbstinate1yThe Fabricald-emof adderional
capaC|tance requires _only one
mask’ 1s wused to define” the region for the high-K

dielectric on the SOOI stacks.

In the <case of the invention, a capacitance 1is
integrated into the FET plane, that is to say into the
so-called top silicon on an SOI substrate. The
fabrication of the SOI capacitance requires only one
additional process step 1if the particularly high-
quality gate dielectric of the transistor 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
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ditional process step if the particularly high-
ality gate dielectric of the transistor is utilized
the dielectric of the capacitor. 30 Further
vanta§es that are afforded over previous

chnol ogi cal concepts are a glanar transition between
re | ogic bl ocks and enbedde 1DRAM bl ocks.

r.t hermore, deep.vi and ntacts are avoi ded., .35
ERSHRCEDD dopi ng ‘(LI BNETY BEped TR 137 Y@ oAt by
pong rekitghl ynDppezh Diin) deernegcaput echoufl.DDn thping is
%g@g%&ﬁ %g?qdinents explained with reference to

figures 1 to 15. In another exenplary

enbodi nent, by contrast, only an HDD dopi ng but no

5 LDPrd@pifftG ther @dnft Bitentddihehtf Urd hera exemb arynd the
enbodi nent, a transistor and the._capacitor are

ar
re

FaRGEd tepatd™a |@rmq%rsaﬁiayaﬂﬁnﬁsﬁéheanmr L one
specthievel yapd ovirdegewittibededi oot €fh de€dNNeGithng dedicated

sections. .1 Fi%%ne 16 shows a circuit diagramof a
DR%@P ectin

ha
10 ca
th

1 ¢8

i
fi

Cs.

co
15 Do
I a
a
su
tr
ca

20

25

30

35

NEITOry céll l?&é'(Dynanic Random Access Menory)
ving three transistors M to M2 and al so having a

Paght-er 165 .snowl ¢h dl%ﬁeedla‘garba@ cat ed mmﬁogi cell

1
e method steps explained wth reference to figur
012. (BxPaRyc of RaBdeRanficceshe ¥pmAsY st ohapsRg  three
kh‘%b"sdts@@ri_ls_ﬂ M1 guee M4 élfalsoé4ta!1@ot frﬁdbsil 0t Mapdtidor cs,
rst case, e capaci t.or is then the capacitor
WAL GV PEETC Ao It o Gt PRI P onitRuctT vaod steps
eredbiioed eddd frafmmncadde t fogatepall adj dieni By twey of

l.ectrad i i i candrc .
RN R R LT
téen&triapelstige Mlydat & rf lar Sectrre cadee | sapadiosen 154 is

¢Rehhatridie thaasisher 152 corpespopds torthe 2% se, an
anS|storég%, t he Q%ga0|tor 154 corresponding to the
facrtrceslyin bRl c&98neChdOfovetRys from  an

additional pad adjoining the bottom electrode region
34a in the semiconductor layer 16 to the gate of the

transistor M2.

As an alternative, the 1layout in a second case 1is
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 1is electrically conductively connected to
one terminal region of the transistor M1l and to the
gate of the transistor 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.



el ectrode 56a is electrically conductively connected

to one termnal region of the transistor ML and to

the gate of the transistor M2. 30 The circuit of the
memeyly 5sdd 200 contains a subcircuit for witing and
a subcircuit for reading, the _charge of the capacitor
Cs not being altered during™ @@e'reading process, wth
th%,result t hat 0 35 not necessary to refresh

it is als ,
thigm%ha?ﬁgcé¥?%fEa ?556in@rl%b%?atFBHFaFﬁf25§§Ea- yyiting
The rsunsdistew tMT orndr ithengcamant Bisrs Che bhiet idte terminal
tr i r eycapaci ol ate_ term nal .
of%?iéﬁ%?é%%$%$g€tif ¥§ g%nﬁ%@ gg%Fg gﬁhg%tggﬁégcw?F%ellée
WAHWIFhe T9eur souraeni r@rmgnatlhe ofr afibiest braMsipsos M1 is

scoRHRd dP BoWa t@rbid bipe Blrk kit hecasge 0bade of a

circuit,arra&genent havi n articu| ar| od

ol GHTAUG IR A Hi 0P BNt LA T by t Bieofi papctrical

cageorentienedin aboverdéhee dwakh Mwﬁyﬁﬁﬂs@fgiﬁ@_mentioned

transistor. ML leads to a stor node X..whic S

fo%%é) Sy The <%roei norﬁelﬁnlerfazlct?%ggh%4%r%?sf%goEa%gc?‘?ags to

154. Feregeer indge elect wbdeh56asof folmedaphyi t bheCsbottom
100r B4 d: SRt agound  pod en&%ﬁ‘éc\@i’ I psghe e tﬁgvering

alternative in accordance wthi the second case,
dr &l F A al 0%foF He'q rearaGt ot M Peabditbsaat a ground

st groagetiede sfor ned biet he weavRIdiRg 19nelfddRdsabawith
of .the capacitor 154. The bottog1 elecﬁro%e 4da of the

capd&i torC T | §28F a Yo NPT ot BRPFAFLVES. Hie transistor
subdi r teadsf ao readitogagentmods Xhefdimsasi ByortthdWco@ring

an gate.termn of i st@r, M3 j.s
1500%&§%E§ to agszado%gr?q?rmégﬁigigﬁg dﬁ%ﬂﬁteﬁqﬁnaPOttom
of Stisetogdesi Ser N8 | sheonpedette® £ edd biatt | Bneground

BL2.otwehtGh 1l sysgharged to an operating potential VDD,
for exanple, before the begi nning of the reading 25

operation. The source ternminal of the transistor M3 is
comhectadiorane: dfar nreadihpalcooftatifg toranst 84061 Mors M2

20 and M3. The gate terminal of the transistor M3 is
connected to a read word line RWL. The drain terminal
of the transistor M3 1is connected to a read bit line
BLZ, which 1is 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.
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The gate termnal of the transistor M2 is connected to
the storage node X. The source term nal of the
transistor M2 is at the ground potential VSS. 30 The
trangiostoe M2 perfornms the task of an anplifier, so
that reliable reading is still possible even in the
event of charge | osses on tﬁe2§torage node X. If there
|s <2 positive charge on the storage node X, then the

5 SAPERe I SIS T SOFFCE hEBAFLERRAS OR fs(iAle WP ThREOT M2
pr etshaccgmdec‘ead hirt panelBe? iwith schar mb@lwtcshg the the
readi rati | L, 3 N
gaggfggﬁcgc%g %Eato%gteancéé%gganét Faeﬁmgsg %ﬁ’esi's
connected in paralQedlf W Cs tth€GSagd@iltor Cs, the
ef traV t CARad tanee f CL 585
Csm%%&ess%(ss l%r E-%%jeev\,here Csis tﬁggctaﬂé;céltance Ifceé%] and CGS

capacithér BLaRPUESS GaPatie te-Sourke e temedi2. On

of abb@uhltalaﬁl sy ﬂ\Qorlthl&CrCthQi ti’ft@e f@@éé@ﬁ@é@@es per
”Ealg%% J capa,gltances B re? tarag

capacit or and-of 2 ¢ heCRPARLFRE of S l@@dar R Bfa?ﬁéStor
saMg mugniet. Lsgde af tthe spatee npgrdietwial 10 the capacétdde and
dl%h@CtElg %erO@E%@QckglEhea§@neﬁrgEEESStr%ﬁ l?ﬁgr same
and the er e sane | ayer i cknéss at al
poidﬁr@éec‘Fﬁécarééyﬁéqu@fi@ne‘me oflqm RSy y thel | sgue i sayer

15 tdetan@sed tby1thgoiegy.r ements made of the
effective storage capacitance Ceff. Gven |ow | eakage

currents and a high transistor gain, which results in
a Mhgh aresd ctedqentement i soposshbl emteﬁlorr@ducaﬁltlhe 200 is

si r e capaci tor The, are uir
é%t%frm;g%capa |t%g‘r nd The” Cé? e8EHcart p er‘?fggcuve

thért@effag&r ecapa¢hcapad cﬁ?raﬁferl gifen thmv edea(kmge currents

fthHC&i'QHg%f @raﬁ?ﬂ@f&ruﬁbﬁnhaVWNgcﬁ QQEBHQl'C+ﬁy thlgh

menory cells } nmenor y uni't havi ng a I'tiplicit
of rﬁéﬁ‘orcylrcraqts zcro ig SP%F§bb§%| Fablrédfléle &S adigfy @h the
SRANbiraga prgessaior 2 HENOTNe hi @FaaChequired for the

capacitor Cs 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
memory hierarchy.



In1255DE - 24 Patent Cains 1. An integrated circuit
arrangenent (140), having an electrically insulating
insulating region, 5 and having at | east one sequence
of Ira@iserx Which fornms a capacitor (144) and which
contains, in the order specified: an electrode region
(34) near the insulating regléﬁ -~ a dielectric region
§) and 10 an el ectrode region (56) renote fromthe
A& NG LG on, the insulating region being part
of an |nsulat|ng Iayer (14) arranged in a plane, the
ca aC|t Jl east one active co nent
(142) o he |e)rcr;tragC afec G ¢uidE Wﬁﬂ@éﬁeng&%ﬂm
bemngln@rﬁ@ngé@aﬁrudaikymnaauhﬂiumgtﬂmswhmidmglnaylon,

I : I '
5| 248 (M, 0 sl e g6l o () 208y, o

coﬁpoﬁéH?ClFQAZ) b%thgéahiawéééhlnc%nb$ah%,wﬁﬂbhthﬁesorder
pa@@@dyfﬂéa .20 the plane in which the insulating |ayer
(14 ged 2. g circuit arran enent (140), as
C|§Iﬁ§3 CaitR9t O Har'd c 6z Ed Sy PR Lipd 489 digglion,
fleldl@ﬂkﬁ¢t125re©ammlaman (k42 , whose channel region
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pre undope
coﬁ@@épnelectrode (54) cont ai ns the sane naterlm

angher imRiAERIhPird IO deRaits 30 &9”5@&19{198 layer

the el ectrode redgion (56) Tenote from
|n§&I§tPﬁ§aP€§poﬁn &n®Léemhose contr ol eIectrode

i nsubatdargadfﬁghﬂln %42) a@l@ntaﬁi nEeéBQh%ﬁEe dmdiefd abomponent
an / teria avi t hi ckness as

Iect)rlorEa §i o (%) q?m%ﬁﬁﬁP?§Wﬁq%l {F& being
eleeraogedl@@ut@E|@nmeegu@n @42ﬁhecdnB&ﬂa$1agdﬂb®@&6ﬂﬂ4)
makani aknand, QEcer EerE@? BﬂV|Qg4 g%%}er€ﬂé insulating

t hi ckness than |e ectric reg
region and the active region (84) of the component

(142) being arranged in a plane which lies parallel to

the plane in which the insulating layer (14) is
arranged.

2. The «circuit arrangement (140) as claimed 1in
claim 1, <characterized by at least one field-effect
transistor (142), whose channel region (84) 1is the

active region, the channel region (84) preferably being
doped or undoped,

and/or whose control electrode (54) contains the same
material and/or material of the same dopant
concentration as the electrode region (56) remote from
the insulating region,

and/or whose control electrode insulating region (42)
contains the same material and/or a material having the
same thickness as the dielectric region (46),

and/or whose control electrode insulation region (42)
contains a different material and/or a material having

a different thickness than the dielectric region (46).
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In1255DE - 25 3. The circuit arrangenent (140) as
clainmed in claim2, wherein the field-effect
transistor (122) is a planar field-effect transistor,
and/iarosrgrein the transi stor contains auxiliary 5
term nal regions (58, 59), which have a doping with
the same conduction type as £Re-terni nal regions (80,

82) but_ with a dopant concentrati on that is smaller .
by 3at ITe’fst oMbt der 26F 2HEgARFELde,(14Rd/ o2 SwhefbrHmed  in

th@ltarla”an Stwdie 160Nt aiMs B d -+ & fe SOPE Fikh s i1k 5.29( ORS) )1s a

h _are arra ar the rmnal regions (80 82
ﬁ@rnaﬁeﬁl e%gf%ﬁ Sfal regions (58, 59)
andmwh(roah hralveralniopltrh@ W thaasnlisteber erfont@dmduct a0Riliary

type 4 GESY Q%g{l%rrrg n g,f &) onm&% rg%\g %c%aﬁ%ﬁ%hw1th the

t he aux rary erm na regl ons
whéREen TR EdRto®| tEPecERoden g 5a3radRal nsegionsgi @0, 82)

Co%h@|%iEhaan@b@bn%emdﬁﬁgﬂﬂﬂéﬂidﬁnﬁﬁe@d1s'%maller by at
articular a si e re i,on (92). 4. The circuit

rlgﬁl emeRe CF. #9120 claim2 or 3,
\Ahemeil/rmroneletx@rm nﬂ{e rtagam;{ti}ﬂc Etoing h@uiiﬁﬁ@tﬁt @bping

1 [, ot nal 1.8 |ons (80 8
t(ra i g)t or (@}2% 2181 %I AR S s U aR S%Fa eerrml(rﬁr]) regions
andB&r whdl eianator easkronehe erarixial i amgi (brer(nsﬁ,alSZ;reglons

25 (@@i,0i BS)a LLgI QfhicaNt AiknNg @ &%ﬂgs‘%{'t onQUC&QEferent
conpound preferably a silicide region (9
an GPEANGHE 08 nt¥PBouRdary Hhea t(ﬂ‘rﬂéitnqlea§tegé@éls (80, 82)

t eamidnalr trh%gﬂ eme( 3Qx 1&2L)ar\§hlt‘é|hdl$1arle Pl ofnfs0 m5t8he 59)
|nsuI tlnglr1 |ont|sfurtter awa omthegb ul tln
| ayer (Df4)w %6 tHart the CRECEDS & ?6 redd), (¥ waddeims @

a br@rgn@@rycanEaloangt 4 earst adnes dreirquinalc tioag| ebmpbﬁﬂd, in
82 a\%l glﬂrl'a% rengt g i rd%mrte[(}I J nS(lé| e}tl ng region is
I"a

arrange nearer to the ins tlng Iayer (14) than a
boundary area of the active region (84) which is

rempte T3 fromddie | nsHlatbogek€9 @N40P. The cddiLiidy in
arrﬁng ﬁ%hhﬂ$140)wgzrgaglgﬁéI{géﬁf%é{ region (80, 82) of
the transistor (142) or both terminal regions (80, 82)
of the transistor (142) adjoin the insulating layer
(14),
and/or wherein at least one terminal region (80, 82)
adjoins a region containing a metal-semiconductor
compound, preferably a silicide region (90, 96),
and/or wherein a boundary area of at least one terminal
region (80, 82) which is remote from the insulating
region is further away from the insulating layer (14)
than the active region (84), or
wherein a boundary area of at least one terminal region
(80, 82) which is remote from the insulating region is
arranged nearer to the insulating layer (14) than a
boundary area of the active region (84) which is remote

from the insulating region.

5. The circuit arrangement (140) as claimed in one of

claims 2 to 4, wherein spacers (60, 62) are arranged on
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claims 2 to 4, wherein spacers (60, 62) are arranged
on 1 n1255DE - 26 both sides of the control electrode
(54), which spacers contain a different material than
t hencoptpal el ectrode (54), preferably silicon

di oxi de or silicon nitride, or whi ch spacers conpri se
a different material than the?§ tontrol electrode

(54 pref erably |con d|0X|de or _silicon nltrlde
anB%BP FHEFS R L tiﬁa Cﬁ%?%%r%ﬁ@ed igh spacers

| eashtame ai da fdfe riche &ia&@tﬁl@de tredi ahd 2nd @Dt ect rode
i on,,.whi.ch acer., contains a

?gh ffe en?ggl L&Palll G 8%&%&:4%xﬁ%%%ﬁﬂQnP¥?ﬁ%de' or

rewb@éhfrsnﬁQQﬂﬁl ponbatisrg a edidierpnef enaldyisi | khan the

d'@éh@?eréﬁédﬂ%ﬁhé”?ghﬁe f@ﬁ%%ﬁygdéff{cgﬁng é% e or

fferent materi al than ect regi on
reﬁﬁ@écPFoﬁﬁFﬁédPnsulatlng reglon preferably S|I|con

15add¢2§kda«rk@ér§irﬁl%Onsﬁ!a&étde 6@aNdeel Wher @it A JRACEE  at

d h trol trode (54) and
Spheert( B SafFaRiod d TRE® ac%c&efg%@%‘e Pn (Segee fxon

rehbée firomldeingsulratiiog, regwmnchtouqhmﬁne anehbetins a
2Od§fFZPSnE' r&ﬂ‘tgr%m"f%a”%%%”t b kA0) Sctcr'o%i ”Ed%egloor?e (56)

term na
théemPF@Idﬁﬁﬁﬁeéhetﬁ@ﬁ@ﬁ@ﬁgmg(lﬂ@glgmd pmefekebﬂwodELllcon

regi 8Ride34) afi1thencanaciiyer 6%4ﬁ%f@ﬁ‘gbdé%ﬂ“3ﬁﬁgg¥%es a

25 i pnsul ating i on_adj 0oi n one another an ave
elgtgi?ESPFy @Sﬁgﬁéﬁﬂvetééﬁnegﬁﬁon%%¢QHﬁ94ﬁnuﬁﬁﬂﬁﬁn (56)
andémotmhaﬁamn the tiersmlealingegtefi¢rpPaprefetr®ly silicon

§?8k§&8r glggi ghhcglgdaglns the el ectrode region

e i st atlng regfon does not adjoin a 30
regn@ﬁommh&rmmg a apeaprsdfizeonductargebnpburithe igpntrol

paélé@Hk@ﬁed°@§4P°taﬁH“(3'1 2l C'ggaVGQ%PPangggloét the

wherein the other terninal region join
r L BRLE68) TEEAPRI HPRY & SHELS! fg@m é@@dmwlatmg region
coap@yRdone another.

6. The circuit arrangement (140) as claimed in one of
claims 2 to 5, wherein a terminal region (82) of the
field-effect transistor (142) and the electrode region
(34) of the capacitor (144) which is near the
insulating region adjoin one another and have an
electrically conductive connection at the boundary,
and/or wherein the terminal region (59a) of the
transistor (152) which adjoins the electrode region
(34) near the insulating region does not adjoin a
region containing a metal-semiconductor compound, in
particular does not adjoin a silicide region,

and/or wherein the other terminal region (80a) adjoins

a region (70a) containing a metal-semiconductor
compound.
7. The circuit arrangement (140) as claimed in claim

6, wherein that side of the electrode region (34) near

the insulating region which adjoins the terminal region



nore
wherseilmrgy sidetofldder diect rrddes egi dong34) near the

35 7. The circuit arrangenent (140) as clained in

claim 6, wherein that side of the el ectrode region

(34) near the insulating region which adjoins the

t erri1Palspregi on 1 n1255DE - 27 (82) is longer than a

side of the electrode region (34) near the insulating
regi on which lies transversél ¥ wth respelct to said

side, preferably being at |east twice as |long or at

| ed )Pijvse 49 a“shc‘rf‘grﬁg,ssd%h%ftF%%s%%Fr@dLaz;eglon (34)
pr efeairaldhe hiavd uigh i dg ansd 560N wh Kt hi ¢ r ¥R 68,5812 with
rrultistp%llﬁe of _the_m,ni num featu

pr ef er abl

. ' F), .
G LN oB2F Bl B or ke ITERELY | DRiPB Be creast  twice

e

510 tih%si'”tgtta%@gﬁrt%gi or(‘lﬁ\gk Cﬁg}%éf?c’ri ﬂgs%%r\isi%gy \é\fi tsgfansistor

10

respec
nea’Pidttﬁ)e (WhsurhitFhg isegl orulhiehe adifoits tiven trewmi figkture

regior (iB82) bsctORYSIythaPet RE s 48 RAUHFNINGE NRore than
e&g{i nal_ re-gion (82), preferably at [east tw ce as
0

at “si de el'ectrode Tegi‘on (

V& 9115 | east five tines as long, the

t r ansivgieore i(il 52)s jdeef ef atthy dbvitigode t rensdst 084) Whdkh the

/ [ is less thap.three tines the mnimum
foars oS i8R OB L] S9ekl Ty keh respect
m Fonubhétatikde siocfe (. 2E@.rofwe cepcont (34) near the

arnanganent o 14Q4:as clri sRd ddy oNss oztélf; h%ﬁggﬁﬁt@ﬁiengegion

. prefera

ai ms, wherein the el ectrode region

I : 2), .
ns@iat i kY SR | §hatnorser p4Eal | 3dECkeipon the terminal
pr efeeriatl y (82 dppedesertpanduct Ole588i @Micdd #dABhg or at

. . .
15V\,helrelnt e el ectrode re%:gon (34) near the insulating
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redicon candl'§r THE &S Ve
of thesstrhasis00rnahbb®i ergrafefassy t having) a transistor
napqQegHer g )anPﬁQEhV"q%.r eldyd F@?%t %F?eée@i%s( 8:2%3 | %184 mum

égi on (84) has a thickness

a sem conduct or

30 nonocrystalline region, era _
r ediSGYURF ci$lize doffed orpliﬁw&iﬁéﬁl,y ess than twice the

minimum feature size (F).

8. The circuit arrangement (140) as claimed in one of
the preceding claims, wherein the electrode region (34)
near the insulating region is a monocrystalline region,
preferably a doped semiconductor region,

and/or wherein the electrode region (34) near the
insulating region and/or the active region (84) has a
thickness of 1less than 100 nanometers or less than
50 nanometers,

and/or wherein the active region (84) is a
monocrystalline région, preferably a semiconductor
region which is doped or undoped,

and/or wherein the insulating layer (14) adjoins, at
one side, a carrier substrate (12), preferably a
carrier substrate which contains a semiconductor
material or comprises a semiconductor material in

particular silicon or monocrystalline silicon,



and/ or wherein the insulating |ayer (14) adjoins, at
one side, a carrier substrate (12), preferably a
carrier substrate which contains a sem conductor 35
matreni2alspgr conpri ses a sem conductor material in
particular silicon or nonocrystalline silicon,
| Nn1255DE - 28 and/or wherein28he insul ating Iayer
14 djoins the electrode region_(34) near the
nehdEng S BERoR GG he SOt REERS! deoindl of ) whgiRs the
thellaamtrrdniey racgias prafernrsddy the 1idsenipl ef etegidnt e the
ualhy o gg{allel pl anes, and/or wherein the
|nsulat|ng éyer (14) contains an electrically
i nOiddorng whexeiml , theef brabbpran exeds, preferably lie

5 Paldohipiledle 18/ HhPQﬂmﬂh%%MQQlyoba%%qﬁ ls%ia%%s

10 Wherei Lhe di-g! eqtnigF egion g
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electrlcall i nsul ating matérial, pref erabl% an oxi de,
1034/ 54r t VEeF & D sitiecobnBn b F HRd didedr Whel eiGPntsens an

aCbIl‘é&tQQm(lfl@ntlr(élﬂﬁétirSg amaté@ﬁ]él st @rrefrérx@qug/abdry dxide,
field- effeg ;ans stig gartlgular a_pl anar

fiefd- ePfect rransi st lcofB 9P 1PKAEr rc Y arPRgdER @
(14Qpcas idadilyedinsulbmeind maherpakeegived ecladillys,an oxide,
(46) contains silicon

di oxi de or conprises silicon §'OX|de and/ or wherein
t hé @i/ e ct WL by ohNE46)ACEdHS | SERMRONSUE nat(ddRal is  a

havirae sa sdical, echibgeeapstant ofi Alpal@edhan r4ns@stor, in
gr eat an 10 q ter th 50, and/qr wherein the
PeSSr Rt

ol SR Ege Pd gt ST ERETASHAL ng

regi on contains S|I|con preferably pol ycrystal line

si lgi cong, h' c%.%'seasrrsarlgle %;}ior 6]2 ref ertﬁﬁi ed.in one of

poI%@rystalllne silicon, er'eim t Teet 1002
n P5eFedénst ecftaornas,thélemm attiveg deégileptric region

conains c3nlials OkiG9EBhL S8S03iqRet 8k, QBHEQESQQergiﬁlcon
the electrode region (56) renote from

1°%d%g regi on contains a | ow i npedance material,
pr efnelr/aabfl Ywiidtedth URhBI tdild@ctdrad akédion (46) comprises a

material having a dielectric constant of greater than 4
or greater than 10 or greater than 50,

and/or wherein the electrode region (56) remote from
the insulating region contains silicon, preferably
polycrystalline silicon, or comprises silicon,
preferably polycrystalline silicon,

and/or wherein the electrode region (56) remote from
the insulating region contains a metal or comprises a
metal,

and/or wherein the electrode region (56) remote from
the insulating region contains a low-impedance
material, preferably titanium nitride, tantalum
nitride, rubidium or highly doped silicon-germanium,
and/or wherein the electrode region (56) remote from
the insulating region adjoins a region containing
metal-semiconductor compounds, in particular a silicide
region (96).
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nitride, rubidiumor highly doped silicon-germni um
and/ or wherein the electrode region (56) renote from
the insulating region adjoins a region containing 35
neqalll-zsoemjgconductor conmpounds, in particular a
silicide region (96). Inl1255DE - 29 10. The circuit
arrangemsnt (140) as cl ai nred 8 one of the preceding

gner ein the circuit arrangenent contains at

3& o

ATty @4t Goptbrierssdringone of
an®MM‘p%ﬁﬁémfm@heléaﬁ%mtﬁﬂeﬁéﬁf?tﬂéddﬂﬁt&ﬁﬂ'&@rangement
conponent (152) forma nmenory ce
partrcarar | )C %%ﬁ?c <ELf‘r*?ic%: anHFSrferably a
\/\h@ti@lr@pacormmrqr,cell cont ai ns elther a capacitor

Elé%h/%Qd %ﬁEXeQQe &%@nshéﬁgng%§2)Nﬁg42 Négdcagﬁgltgétlve

nor e han one transi stor
pr @P@P@@th Hrlé@ )t rfist & e QQ)UI\/B§15QL)1/ o npahbilcular

f oA nf abriyedidikg rRAM Mehe@ratedtCi rcuit arrangenent

140 W|th capaci t or ticular 15 a
((ZI F‘@) /Prar r@’h t f140F "}i?srycl aF i AOBHE1BF tIfither a
pr ea@alcngocd ai( ﬂrﬁ?. )i nanvdhi emltyheohel I@mnn:glﬁtedrs]hod (182pSor a
ar r t r [ t.he opder
SpSaPRrager pes: PR Y BRI et R A e v
an plrﬁéﬁlrétbllﬁg thg eleayarnEis) omsdd Maf tel S0rical |y
insulating material and a semiconductor |ayer (16),
patterning of the sem conductor |layer (16) in order to

formh-at & eBEFPBAe EPBctITIE Galgih @34) 1pgpggated circuit
capathhgemeand (14 0Qr dartH & fcﬁHpﬁcaittdLeaﬁlzl one agtpyericular

4), 25 f t t.or after the
patt i ot SERe eEReBE Ul Foy Sl oTB Pt odig: i the
of paeckddsy odeidisel ectri c layer (42 46) after t he
prQQUCRhQEhOftB@e b?h%%'ﬁbc h8¥fbq(42tefB) are performed
415t | BRr 5P

production of an electro | ayer formati
anVél8etiodey( 565 tat Cttﬁé?nc Byacheopr @f44)8 pegfiifdledi:s

repebeikiem e 4 nsubatiAger 409N dohtlaN@ing an insulating
layer (14) made of electrically insulating material and
a semiconductor layer (16),
patterning of the semiconductor layer (16) in order to
form at least one electrode region (34) for a capacitor
and in order to form at least one active region (84)
for a transistor (142),
after the patterning of the semiconductor layer (16)
production of at least one dielectric layer (42, 46),
after the production of the dielectric layer (42, 46)
production of an electrode layer (41),
formation of an electrode (56) of the capacitor (144)
which 1is remote from the insulating region in the
electrode layer (41).

12. The method as claimed in claim 11, characterized
by the following steps:

application of at least one auxiliary layer (18, 20) to
the semiconductor layer (16) prior to patterning,

preferably a silicon nitride layer (20) and/or an oxide



el ectrode | ayer (41). 12. The nethod as clained in
claim1ll, characterized 35 by the follow ng steps:
application of at |east one auxiliary |ayer (18, 20)
t o Intikesep@m conductor | ayer (16) prior to patterning,
preferably a silicon nitride |layer (20) and/or an

oxi de 1 n1255DE - 30 Iayer €189, “the auxiliary |ayer

2 r ef bly serving  as a hard mask during the
adbdi g oo (HE SE oAU B aflh) (253 T Eell ar serving

dopisng &f aahannakskegi i (84) 3Eet h%a@%éf@ﬂ%ﬁ @f the
(1 r ferabl bef or the production o t he
dlé%ééfglc Cgfg} Fﬁfr ig) ‘carrying out of a thermal
oxigdat/ioen idrwimer 06 f er mehammindi nggbande (826, 28), the

5 Pref e&%qlsxo*}efpwzihe E%%hgntﬁé ﬁcﬁhsggr?o%%cuon of
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| ayer (41), nd/ or opln tro
neéPetﬁéeﬁﬁ§GFéF|ﬁ@yeﬁedﬂ@n 48ref erably before the

prg%&Q@h@@(ﬂhﬂfﬁf &i eheghil CokanBEibA2indbrdD) to form a
ana/ or

duct f di el ect I r (42, 46) at
hEoBRRERE! nookeds i itect r 287 F aydir SR ot PegoTEs the
regoomat84n off tthe trlacsirstder 16122) ,(4and/ or formation
of aﬁdggl}t rd%lpl%l %tfr Ocqﬁe (5.1.49ct oééﬁeg}éf)rt nsi Lst‘é)he r%)raseellatlng

at the sane orna e el e
r e§PEAON56) Wweambm bRéorasultatd ngpredgfbhon20 oif3. the

Th@l@qgﬁqql@slg@@&nqqzln4anM@511 or 12,
chargeterlzed by the fgllomn steps formation

auRPeY 8ty BB TN egf ofrde( IRATRGEG pl %YeFo%é? 46) at
dopaet sameentimdi Qi t Iaandie[m:ﬂaicr e s @80, thd5 active

82 f. th tran 142)., pref rably after the
a%? %ﬁ%ngg a contr&%agﬁégtpgdéﬁgggy of the
tran§V9ﬁoernmayloandﬁbrafGnnanndn efleatixbbear y5 4dopiofy the

reg?%ﬂ%astgref@ﬁﬁglya@eEQEe dhe PAALT AL NGl £dV8ation of
cont rol
the electrode region (56) remote from the insulating

region.

13. The method as claimed in claim 11 or 12,
characterized by the following steps:

formation of auxiliary terminal regions (58, 59) with a
lower dopant concentration than terminal regions (80,
82) of the transistor (142), preferably after the
patterning of a control electrode (54) of the
transistor (142),

and/or formation of auxiliary doping regions,
preferably before the patterning of the control
electrode (54),

application of a further auxiliary layer (60 to 66)
after the patterning of a control electrode (54) of the
transistor (142), preferably a silicon nitride layer or
a silicon dioxide layer, in particular a TEOS layer,
and/or anisotropic etching of the further auxiliary
layer (60 to 66).
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15

30 electrode (54), application of a further auxiliary

| ayer (60 to 66) after the patterning of a contro

el ectrode (54) of the transistor (142), preferably a
Si lthaomsmet ri de ayer or a silicon dioxide layer, in
particular a TECS | ayer, 35 and/or ani sotropic etching

of the further auxiliary Iayéﬁ (60 to 66). 1nl1255DE -
31_,14. The nethod as clainmed in one of clainms 11 to

1314 -chafgctsihrdl 85 cRE1mSA dwi st epscledmsyildg to 13,
outhafraa:t%@i@étdi \be/ epict DY 107 iMaCeebed regions rrade
ofcsegic%nduct erlaJ%%gqg after the 5 formation

of “ChéYeléct ode i 6h ( Ehit e $70UMThe OO0 in8vered
ingababmmgm&@nonfanamumqnduatdﬂmmamerfﬁh|mg6mfafter the
co I, +8lgct 5 star- (

dopriaashofed o Le Sheb g8 HeaTohoL e MRr EEE S che
(122pUdptdnat hEegbPRat oA/ oF thiet ey edctheod@atI@rmgll%nOf a

( 5&bniternt @ 1kicemddee (snsuloat ithg £egin@n skkd/ qn 4@f ter
hgp@ﬁtter i ng of the control_ el ectrode

(5
851 y“8Pt-8f t RS e‘b“r’%&%ﬁ 159 me(t Idld d¢) of the
cIamm&dlsmamuﬂxﬁzplaEﬂsrlljkﬁ ﬂdxmaﬂﬁomhafaﬁﬂﬁgléBdctrode

by e ol Loul ng sken: RDdfor el ety [0 M0, of 84 or

sem conductor n i CU A'etti ve
S|ﬁﬁéﬁdeﬁhﬂrﬁﬂ¢tﬁrnlmm @ﬁetéEe@pm@d@lI&WQCqﬁb@e (54) and

ang/rak QR pYRCA¥RLed c n3ergeRdyct or regions (16).

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

and/or selective formation of a metal-semicorductor
compound, in particular selective silicide formation,
on the electrode layer (54) and/or on uncovered

semiconductor regions (16).



