Descripti on Sem conductor conponent with trench isolation and associated
fabrication nmethod 5 The present invention relates to a sem conduct or

conmponent with trench [ soI ation and to an associ at ed wmmwul mmw hod,
and, in partﬁ1 Zta_,; sem conduct or conponent with a
bottom 10 contac connect ed active shielding and to an assockz4gd
fabrication masdrtisyl ations for defining, in particular, active regl ons
i n sem conduct or substrates have usually been forned by 15 thick oxide
films, so-called |ocal oxidation regions LOCOS, Local Oxidation of
Silicon). As S9%EGARBFERY onCOMRPRERY r WEER, HIWRRY , LsekRebPWensRénal

LOCOS net hodsssye dved (ﬁmrlc‘,ﬁ.ﬁﬁcﬁ:mn%tﬂ—iduie they have a high area

requi renept. What is nore, they exhibit the so-called 20 "birds beak"
phenomenon, with insulation layers formng laterally in the direction of
the active rdéjieonspredért ef cbneensd)onal lred atteasnchta soi at sems chadecheen

devel oped, o] _qggﬁ:{}p Cor e r.ench
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I nsufficient since so-called punch-through _effects occur in the

sem condtlt or® AT HONRKRSE UGHHAS it esrl”e%ljfé’d'ég crd ehPs2Br 85§854AvEE i n
this case. |fadhieadidgrenettase, parasitic bipolar transistors may be
triggered by these | eakage currents and sem conductor conponents may
therefore be destroyed. *159159* 35 Trench isolations with a shiel ding
struct ure havesolkadcemsd yfoeedefiduehgpedn paparidwidar dotivaerpgipose of

reduci ng such | eakROe tHIEESY Squb e ME LY €258 ubllally been formed by
15 thick oxide films, so-called local oxidation regions
(DOCOS, Local Oxidation of Silicon). As the integration
density rises, however, such conventional LOCOS methods

are no 1longer suitable since they have a high area
requirement. What is more, they exhibit the so-called

20 "birds beak" phenomenon, with insulation layers forming
laterally in the direction of the active regions.
Therefore, so-called trench isolations have ©been
developed, in which case, for example in accordance
with shallow trench isolation (STI), a shallow

25 isolation trench filled with insulating material 1is
formed at the surface of a semiconductor substrate.
Nevertheless, such a conventional trench isolation is
also often insufficient since so-called punch-through
effects occur in the semiconductor material.

30 Undesirable leakage currents are observed in this case.
In the extreme case, parasitic bipolar transistors may

be triggered by these leakage currents and

semiconductor components may therefore be destroyed.

35 Trench isolations with a shielding structure have
recently been developed in particular for the purpose
of reducing such leakage currents, in which case, in
order to realize a field shielding in the trench, an

electrically conductive material is embedded as

L
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order to realize a field shielding in the trench, an electrically
conductive material is enbedded as iii I i eererererererr e il
In1231DE - 2 electrode and leads to inproved electrical properties. Such
trench isol atJ h shielding action are wusually contact-connected at
the substrate surface or fromthe substrate. 5 What are di sadvantageous in
this case, however, are an |nadequate shi el ding action and/or an increased
area requir eERtaniecerdniesaist ke nidereved ebechricatopmeDErsAes10

Therefore, thgdiiveptéQsni siBasadisAst Ne il ecdnafl qiUPVi EPYoR  are
sem conduct or conponent with trench isolation and an associ ated
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shi el di ng butf#dmsaclee rathoeched ea requi renent and thus an inproved
integrati?n density. According to the invention, this object is achieved by
means of the features of patent claiml1l with regard to 20 the sem conduct or
conmponent andMaﬁrmmmsdbéadhentagasusegnoﬁhaﬂen&s&Jah@wévmrtharegand to
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connected t 0o @n¥&daser m ned dopi ng regi on of the sem conduct or

10
Therefore, the invention is based on the object of
providing a semiconductor component with  trench
isolation and an associated fabrication method, it
being possible to realize not only an improved
15 shielding but also a reduced area requirement and thus

an improved integration density.

According to the invention, this object is achieved by
means of the features of patent claim 1 with regard to

20 the semiconductor component and by means of the
measures of patent claim 7 with regard to the
fabrication method.

In particular through the use of a special trench
25 contact, which has a deep contact trench with a side
wall insulation layer and an electrically conductive
filling 1layer, which is electrically connected to a
predetermined doping region of the semiconductor
substrate in a bottom region of the contact trench, and
30 via which a trench isolation with active shielding is
contact-connected, substrate resistances, in
particular, can be significantly reduced, as a result
of which improved shielding properties are obtained. At
the same time, the use of the trench contact makes it
35 possible to significantly reduce an area requirement

for a respective semiconductor circuit.

Preferably, a covering insulation layer of the trench

isolation is situated below the semiconductor substrate



substrate in a bottomregion of the contact trench, and 30 via which a
trench isolation with active shielding is contact-connected, substrate
resi stances, in particular, can be significantly reduced, as a result of
whi ch irrprovelq,1 ﬁl%&di ng properties are obtained. At the sane tine, the
use of the trenchcontact makes it 35 pogsible to significantly reduce an
area requi rerrent for a respective sem conductor circuit. Preferably, a
covering i nswtiasie I%&@rwégh%ﬂe theerd@P latsgimt ternsls, svhighedesuls®w t he
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depth in the Jselmg:(ﬁhn}cﬂ drhesmerlatrm 11013Mihacmqrs Jlaid‘eg%»r than a depth of a
respective depletion zone, as a result of which punch-through effects, in

particular, can be reduced. If w dened or so-called shallow isolation
trenches are PrEfqradivat the SetRchnbtelidrieubatfatBestirPRER 6PRERET
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optimal |y adapte 'di ngs can tealized even in the case of conpl ex
sem conductor circuits. In particular, a contact connection of well

If widened or so-called shallow isolation trenches are
15 wused at the semiconductor substrate surface of the
respective trench isolation, then unrequired or non-
active regions of a semiconductor substrate can be
passivated in a simple manner using conventional
standard methods.
20
Preferably, the semiconductor substrate has a multiple
well structure, the predetermined doping region
constituting a doping well situated therein, as a
result of which optimally adapted shieldings can be
25 realized even in the case of complex semiconductor
circuits. In particular, a contact connection of well
regions is significantly improved in this case since a
contact connection that has been made uniform is made
possible and potential fluctuations within a well are
30 reduced. On the other hand, it 1s ©possible to
significantly reduce an area requirement since
respective well contacts now no longer have to be

routed to a semiconductor substrate surface.

35 Further advantageous refinements of the invention are
characterized in the further subclaims.

The invention is described in more detail below using
exemplary embodiments with reference to the drawing.



regions is significantly inproved in this case since a contact connection
that has been nmade uniformis nmade possible and potential fluctuations
within a well are 30 reduced. On the other hand, it is possible to
significantl Gf an area requirenent since respective well contacts
now no |onger have to be routed to a sepm conductor substrate surface. 35
Furt her advantageous refinenents of the invention are characterized in the
further subclains. The invention is described in nore detail bel ow using
exenpl ary enheditmnts gMddy ref erence to the drawing. 1nl1231DE - 4 In the
figures: 5 10 15 20 25 30 35 Figures 1A to 1IN show sinplified sectional
views for illustrating essential nethod steps in the fabrication of a
senm conduct orFiguomgsorienttonilith shewchsimpel 8fiea idecricaidarRGews t hoa first

exenpl ary: enbodi nent; Figure 2.sh .sinplified.sectiopal .view for
i |l ustrating a seni conduct or cé%%gﬁggF%lﬁﬁtheffgﬂgﬁaﬁspWEEFSS |ﬁ%%8§prdance
with a second exenpl ary enbodinen&hdﬁﬁyhn;dhﬁﬂunwoﬁ.alapmutoaduseorlona

view for illustrating a Se”‘C@BﬂBBB%%tCQQEQHenEreHEBh tEgRghibsol agion in
accordance wth a third exenplary enbodi nent; _
accordance with a first exemplary
embodiment;
10
Figure 2 shows a simplified sectional view for
illustrating a semiconductor component
with trench isolation in accordance
with a second exemplary embodiment;
15
Figure 3 shows a simplified sectional view for
illustrating a semiconductor component
with trench isolation in accordance
with a third exemplary embodiment;
20
Figure 4 shows a simplified sectional view for
illustrating a semiconductor component
with trench isolation in accordance
with a fourth exemplary embodiment;
25
Figures 5A to 5H show simplified sectional views for
illustrating essential method steps
in the fabrication of a semiconductor
component with trench isolation in
30 accordance with a fifth exemplary
embodiment; and

Figures 6A to 6E show simplified sectional views for
illustrating essential method steps
35 in the fabrication of a semiconductor
component with trench isolation in
accordance with a sixth exemplary

embodiment.



Figure 4 shows a sinplified sectional viewfor illustrating a
sem conduct or conponent wth trench isolation in accordance wth a fourth
exenpl ary enbodi nent; Figures 5A to 5H show sinplified sectional views for

illustrating
conmponent Wt

enbodi ne

nt;

and Figures 6A to 6E show sinplified sectional views for

ﬁsffﬁ%l method steps in the fabrication of a sem conductor
ench isolation in accogdance with a fifth exenplary

illustrating %@%t@@m@ﬁm@r&menm the fabrication of a sem conductor

conponent with trench isolation in

enbodi ne

region -

nt.

accordance with a sixth exenpl ary

In1231DE - 5 - First exenpl ary enbodi nent Fi gures 1A to 1IN show
sinmplified st s Yhek® oY aSh%‘énF&E?ﬁa&é:ESFi SaFsraRl Wieka °ofi g an
upper regi on séni/ﬂ:dkﬂdftﬁdtchmt cehpbhemtt kerth a sol ahi @ Shdpe@ reflohts

upper

in 1renc | ati ITI _and . CI at e rench contact DIC
(Deep Tre ch "Ebn?réc ) uﬁ ;ha%'gr anE’éeWﬁh 50 3%1 afy enbBditént . 10
| n accordanceanpeh Fregien 1A; fthsnl ytdeﬁthrem‘sodiapmg T&gi oaadar enf or med

in a common gﬁé%é@faé@cﬁeEl’@ﬁc UEBRRSc® e & C@P&'ﬂ&ﬂ%oﬁﬁ%é& ayg, the
ref erence synbo or exanpl e representi ng a em con

substrate or %%’@%ﬁ%ﬂ@;ﬁpbthveﬂlfllfﬁé 4TeR kaiee %Wﬁjglm@QS an n- type wel |
and the reference synbol 3 a (shallow) p-type well. The wells orI dopi ng
regi ons 2 and 3 ma be fo d for exanpl means _of ion inplantation
or ) ot he&bdopfrhgaﬁ%?ﬁéﬁ’écesf”llltgeﬁlﬁr”éfeer gJo’é%‘f'ljgy udefiggentefoRdRduct or
mat eri al . regions are formed in a common carrier material such as
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e.g. a semiconductor substrate, the reference symbol 1
for example representing a p-type semiconductor
substrate or a deep p-type well, the reference symbol 2
ann n-type well and the reference symbol 3 a (shallow)
p-type well. The wells or doping regions 1, 2 and 3 may
be formed for example by means of ion implantation or
other doping methods, silicon preferably being used as
semiconductor material.

By way of example, a first insulation layer 4 in the
form of an oxide layer is deposited or grown at the
surface of the semiconductor substrate. A double or
triple well structure is obtained in this way in the
semiconductor substrate and can be used to realize
complex semiconductor circuits and, in particular, NMOS
and PMOS transistors. In order to realize high-voltage
circuits, the wells may be formed with corresponding
high-voltage dopings.

In accordance with Figure 1B, a hard mask layer 5 is
subsequently formed at the surface of the first
insulation layer 4 for example by means of a deposition
method, e.g. Si3N; being deposited. A patterning by
means of conventional lithographic methods is
subsequently effected in order to form a corresponding
hard mask for deep trenches T that are to be formed
later.



20 By way of exanple, a first insulation layer 4 in the formof an oxide

| ayer is deposited or grown at the surface of the sem conductor substrate.
A double or triple well structure is obtained in this way in the 25

sem conduct orhﬁ@ﬂﬁ te and can be used to realize conplex sem conductor
circuits and, 1n particular, NMOS and_PMOS transistors. In order to _
realize high-voltage circuits, the wells may be fornmed with correspondi ng
hi gh- vol t age HpidREerdmqe adddy ddreurai t ACFi gdeer 1B;rentkes Maslkareayer 5
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exanpl e by nmeans of _a deposition nethod, e.g. Si3N4 being deposited. A
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Foure 1c0 dens (rEqtfed ghEERRE, soBl8h: shh, “  BRin, Rrehen” REPIHHIE or
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surface regi (;e%ﬁ%ér?#%gjfﬁi %Egggﬂghﬁgggﬁﬁ)%#& ﬂ?pakg \;gt]rfgﬁé X\%on?gglt DTC.
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ion etch (Rifgtt@snsébl&stténehe¥hivébnvene deg asb@xagtly ropaklierpabl e
trenches.with .t he sanme dlgth are formed in 10 the 'sem conductor substrate.
Rl RS

In particul ar et eritfPStrd S ure, the deep trenches being

situated only within a well or an identically doped substrate, in order to
avoid so 15 Cﬂ&'ﬁgﬁeﬂgﬁﬂakh%&h L?éi‘:jr?%té &8 et ol fhe trgoches, 1S
| arger than a depth of an associ ate epl etion zone

trenches being situated only within a well or an

identically doped substrate, in order to avoid so-

15 called punch-through effects, the depth of the trenches
is larger than a depth of an associated depletion zone
of doping regions that are formed or are to be formed

later at the surface.

20 In accordance with Figure 1C, the deep trenches T
extend right into a predetermined doping region or a
predetermined doping well 2, which, by way of example,
constitutes a middle N-type well of a triple well
structure.

25
In accordance with Figure 1D, the formation of the deep
trenches T is then followed by the formation of a side
wall insulation layer 6 at the side walls of the
trenches T, in which case firstly, after cleaning for

30 the removal of the dry etching polymers, a trench
insulation layer is formed at the surface of the trench
T. This trench insulation layer is preferably formed as
a so-called liner oxide by means of a thermal oxidation
method, an anisotropic reactive ion etch, for example,

35 Dbeing carried out in order to remove a bottom region of
the trench insulation layer. After the removal of the
bottom region of the trench insulation layer, thereby
completing the side wall insulation layer 6, the trench

is filled with an electrically conductive material 7, a



of doping regions that are forned or are to be fornmed later at the
surface. 20 In accordance with Figure 1C, the deep trenches T extend right
into a predeterm ned doping region or a predeterm ned doping well 2,

whi ch, by wayIrplf2 l e, constitutes a mddle Ntype well of a triple
wel | structure. n accordance wth_Fhrgure 1D, the formation of the deep
trenches T is then followed by the formation of a side wall insulation
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I n accordanceand t fofFi gitree 1 1dfeicer watethchesesiasid | dger c8rré@pbadiagned at
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transferred to the underlying hard mask layer 5. 1In

15 this way, a conventional shallow trench isolation can
be formed in semiconductor regions to be passivated, as
a result of which even large area regions can be
deactivated in a simple manner.

20 In accordance with Figure 1F afterward the first resist
layer 8 is removed or stripped and a second insulation
layer 9 is formed over the whole area, preferably a
silicon dioxide hard mask layer (e.g. TEOS) being
deposited by means a CVD method (Chemical Vapor

25 Deposition). Afterward, a second resist layer 10 is
formed over the whole area and patterned by means of
conventional photolithographic methods in such a way
that only the trench isolations STI and TTI are
uncovered and the region for the trench contact DTC

30 continues to be protected.

In accordance with Figure 1G, the deposited second
insulation layer 9 is then removed in the regions for
the trench isolations STI and TTI, in which case

35 conventional etching methods c¢an be used, and the
second resist layer 10 is then removed or stripped, as
a result of which the sectional view illustrated in
Figure 1G is obtained.



transferred to the underlying hard mask layer 5. In 15 this way, a
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Since the side wall insulation layer 6 remains in
particular in the widened trench isolation STI with
shallow and widened surface region, by way of example,
an HF dip for removing the residual side wall
insulation layer 6 1is carried out in a subsegquent step
in accordance with Figure 1I. In this way, in the
regions of the trench isolation STI and TTI, the side
wall insulation layers 6 are removed in an upper region
of the deep trench T, as a result of which shallow and
partly widened trenches ST are obtained. Furthermore,
in accordance with Figure 1I, the edges of the hard
mask layer 5 can also be etched back in the uncovered
regions of the trench isolations STI and TTI, which is
referred to as so-called "Nitride Pullback". This
results in a certain stress relief of the trench edges
for the further processing and also improved electrical
properties of CMOS transistors that are 1likewise

present, for example.

In accordance with Figure 1J, a first covering
insulation partial layer 10 is subsequently formed in
the shallow trenches ST of the trench isolation regions
STI and TTI that have been formed, which partial layer
preferably forms a so-called liner oxide as insulation

layer conformally once again by means of a thermal

a



pol ymers arising during the previous dry etching nethod are also renoved,
inter alia. 15 Since the side wall insulation |layer 6 remains in

particular in the widened trench isolation STI with shallow and w dened
surface regiop, by, yay of exanple, an HF dip for removing the residual
side wal | insu]fa I'on layer 6 is carriedgout in a subsequent step 20 in
accordance with Figure 1I. In this way, in the regions of the trench
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upper region p@dsitiee deep davehchode astarhasibt ofetMigh 862l l@Wnang
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Figure 11, theERigEsSHiat R ha¥er ntSUCh fre F c P Y% S HIREHRY back in

t he uncovered regions of the trench isolations STI and TTl, which is
referred to so-call "Nt Pul.l back™.. This_ results in a certain
stress re ie?f%f ?ﬁgofcrg%rﬁ% egégg‘ Syligéllret hell?’urt‘%erSﬁ?8]8§ssf:ﬁ§fe5r’rﬁ‘gal o)
i nproved el ecinswkdtign opertias dfayeMOSL1r amsistoresudntlar formeéwise
present, for examghgiibi) ageApnes Wit hyFiguLesl faéef'aétﬁggwi&@% .

insulation partial, ayer 10 1s subsequently fornmed in the s | ow trenches
ST of the trefR¥FTRT ateRlRrE§PBNP2rETRLaddYPR thata haVR Ke@estisirad,

which partialot ageo, Rpeeger amlos)f oprerersorFabeedgl idgfried deues imagul ation
| aver cogkor TELLY, Shc. ORI DinTEas 968 il JpIZSI0E B, g datt on
nmet hods for fImnomdert hte plsukatizen tlayesecondh esvergngl dyeulsttivet ures).
DT oot D e 1K, BugpEpRlaeaer e DAY g Y g |
the first co&@MNLi nsuFeryentparel afMPaperhed, (gshembeddposichiapdcadf Si Q2
(e.g. TECS) psefpsrabhy) besngagaibhedulyt thh@ard mask layer 5 being
15 wused as a stop layer. Accordingly, during this step,
the second insulation layer 9 is also removed in the
region of the trench contacts DTC, as a result of which
the sectional view illustrated in Figure 1K is
obtained.
20
In accordance with Figure 1L, the hard mask layer 5 or
the silicon nitride layer is then removed over the
whole area, as a result of which only the first
insulation layer 4, the second insulation layer 9 and
25 the second covering insulation partial layer 11 remain
on the semiconductor substrate. A particularly
simplified method step is obtained in this case in
particular with the use of silicon dioxide for these
layers.
30
In a subsequent method step, in accordance with Figure
1M, the residual first insulation layer 4, also
referred to as a silicon dioxide buffer layer, is
removed, in which case the second insulator layer 9 and
35 the second covering insulation partial layer 11 are
also correspondingly removed and should have
corresponding thicknesses in order to avoid short

circuits or unintentional topographies.



10 shallow trenches ST are conpletely filled in this way.

In order to

pl anari ze the second covering insulation partial layer 11 deposited in

this way, by way of exanple, a conventional CWVMP nethod (

chem cal

mechani cal ispg) is carried out, the hard nask layer 5 being 15 used
as a stop layer. ‘Accordingly, during thI]T g step, the second insul ation

| ayer 9 is also renoved in the region the trench cont

acts DTIC, as a

result of whithtexwardectidngats ev@’?JIQQJstlraa/teéﬁ iis FifprmediKass gelseai ned.

20 I'n accor dagmel ddtdi &i gune Llsort heefaimsh @askyl aygls i or g fth%h%lﬂ{d Lgon

nitride layer is_then renoved over the, whole area, as a
only the firs¥*1q3siPe i bk ?ﬁﬂé'&g

r esul whi ch

POFFELLRCERY itHNA afRBA KAPECETARd 25

the second cover kbgoi nsul Béi (fla)x’ﬁ@dtlkﬁg:' inéaﬁrs lilo]ffréfﬂﬁéﬁna@javéhﬂ\ethodsbt - ned

sem condugt or bstrate. A particul ar i fi thod step is ai ne
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buffer layer, is _renoved, 1n which case

ayer 9 and

35 the second'SWAEM ngffashed: i BAopart il mexeky 1indieatingon+-doped
correspondi ngliypiegovedi and shoulrd hawe ré&_ﬁ.rdrﬁs&Pth@gtEQhEKn%%%%%clfg or der
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Aftervvar& T(j%
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e actua SFmati‘on 6
uncovered by means of conventional methods.

alternative

fabrication methods for forming NMOS

The further
oxr PMOS

15 transistors are not illustrated in this case since they

20

25

30

35

correspond to conventional fabrication steps.

A semiconductor component with trench isolation that is
contact-connected at the bottom side is obtained in
this way, said trench isolation having an improved
shielding action since, in particular, contact
resistances in the predetermined doping regions or the
n-type well 2 can be kept minimal and, moreover, an
area requirement for contact connection from above can
be obviated. More precisely, an optimum connection
possibility can be found through suitable positioning
of the trench contact DTC in the predetermined doping
region 2 with respect to each trench isolation situated
therein. On account of the covering insulation layers
10 and 11 sunk in the trenches, it is possible,
moreover, to prevent undesirable topographies, as a
result of which a further-reaching processing can be
simplified. Furthermore, by means of the method steps
illustrated in Figures 1A to 1N, both very narrow
trench isolations TTI and thus high integration
densities and widened trench isolations STI at the
surface can be formed and connected effectively as
active shieldings in the semiconductor substrate, as a

result of which not only is it possible to realize a



switching elenents in the active regions of the sem conductor substrate or
the p-type well 3 is then wusually effected, Figure 1IN nmerely indicating
n+doped doping regions 13. In the region of the trench contact 10 DTC,
fromthis pmig ﬂ%}ﬂéne, a contact opening for naking contact with the
deep n-type mejl via the electrically,conductive filling layer 7 is also
uncovered by means of conventional nethods. The further fabrication

met hods for fETH n§RbDS ageapNesTuLr emeitsi §05r fcdrierenotomponentat ddti n thi s

case since theyso CREEEFRONGGRMPNWVRALT il ASPr kealiked SELPSegdired
sem conduct or co onggt w,th trench _ isolatjon that is contact-connected at
t he bottom si i ReoFEACkeTAER ViAW iyt £ E1F WL §Y e R¥h Me8iisat Bnthgvi ng an

i mproved shiweldbrmey atdragh Sidwlatidhgpag®n cul ar, contact resistances in

the predeterm ned doping regions or the n-type well 2 can be kept mninma
and, noredver, an area requirenment for contact connection from above can
25 be obvi at €lth tbe ecpsecibfelthe amlopip lminwebhnettuonurposdilbskirhyedan be

found t hrough sui positi oni. ] nch nt DIC_ L e
predeterninegjgopﬁgghgsegigﬁ'Z\ﬁ_ h ggg%ggP&%g’eac Qtrg%%hlgggkgPﬁgh
situated thé&EFdiehtcomtredlize evsRrvagyi AsUPaekofemagendugotr0 and

11 sunk in theddgnahesyith | anPOSSitYRrdiMNBANLEr  hish Pr eMeRaL HRY8sI rabl e
topograpghes, as a_ resylt of mhlcg a?furt er-reachi ng proce35|ng can be
simplified. FftSerhor E106F neBARCRr tRRRUERt i 8% Adust F§RREIFN

Fi gures 1A t cuteriict haneerne nablow edarssee | sol ations TTl and thus high
integration densities and wi dened trench isolations STI at the surface
can be forned and connected effectively as active shieldings in the

seni conduct orSesaist rexenplayrya emtagliinterdsf which not only is it possible to
realize a In1231DE - 11 very small area requirenment for active conponents

but
15 Figure 2 shows a simplified sectional view of a

semiconductor component with trench isolation in
accordance with a second exemplary embodiment,
identical reference symbols designating elements or
layers identical or corresponding to those in Figure 1,

20 for which reason a repeated description is dispensed
with below.

In accordance with Figure 2, however, the semiconductor
component may not only be formed in a semiconductor
25 substrate with a multiple well structure, but rather
may have merely a single doping, as a result of which,
in particular for greatly simplified semiconductor
circuits, improved shielding properties are likewise
obtained with a reduced area requirement. The
30 semiconductor component illustrated in Figure 2 is an
NMOS transistor, for example, a p-type semiconductor
substrate 1 being used and, consequently, a p‘-doped
semiconductor material being used as electrically
conductive filling layer. An improved connection
35 possibility for the trench isolations that are contact-
connected at the bottom side is once again obtained on
account of the trench contacts DTC used, thus resulting
in an improved shielding with a reduced area

requirement. In the case of such simple semiconductor



al so active regions that are not desired or required can be deactivated
without difficulty by means of the wi dened trench isolations STI. 5 In the
case of the nultiple well structure illustrated in Figure 1IN, in
particular, i$,{$3pggsible, accordingly, to realize even very conplex

sem conductor citcurts with an extraordiparily high integration 10 density
si nce punch-through effects and | eakage “currents are reliably prevented.
Second exenpl rYSERBBAF nent? 1PANGEUE 8L ;shawsdgPERnpe f it sdaErnsiEs vi ew

of a sen conglietDd BemeNefdr WehAnt eNE&p £180bEt i1 | HepREEDEHANGR M th a
second exenpl ary.enb diﬁent, id%g}Lcal reference synbols designating
el enents or P’é%//@f%e def¥i c&Peor dORIG pdiRAIRPS 0 1hoselPn PFEEFe £° 20 for

whi ch reason effepeatelly desevept i ®nso-scal beadnsetch vitlitowsth oy £ éd accor dance
wi th Figure 2, however, the sem conductor conponent may not only be forned
in a sem conductor 25 substrate with a multiple well structure, but rather
may have ner efyrighermere, dopitg, abouldesube of petinted i wupart itdwaltar for

greatly si nplﬁéf@ﬂgéfmwn%férprus%gcuﬁiéhlizmidyé‘dj ?%il‘?c%%%aﬁrl‘lﬁ’l%”i €s
are |ikew se obtained with a reduced area requirenent, The '

sem conduct or SEBHPIREHELPY | uBREsTéalEn Bmyurelecksianllrvosondmesiseor, for
exanpl e, a p-fypeisgmlegRAuct pr arsubstaateudibpi Nhisedpande CoNSRqEent |y,

a p+dope sepi conductor naterial .bein ed as electrically conductive
filling ﬁgyerfgiﬁ ?#p%%%eﬁoggﬁﬁchFBHn§5E§85§P§?F9P§nFoPrPﬁ§s§réﬁ@ﬁs
i sol ations thérotwreiédbnsbratedpnneesed aat tdmulbot t ofn sivdéchs dneehagai n

obt ai ned on  AgcONALa Olnbbfs L1ERCH GoRNAELS L HEGTkodfisaresul ting in an

i nproved shie g wth a reduc area requirenent” e case of such
si npl e sem conductor [Inl1231DE

Third exemplary embodiment
15
Figure 3 shows a simplified sectional view of a
semiconductor component with trench isolation in
accordance with a third exemplary embodiment, identical
reference symbols designating elements or layers
20 identical to those in Figures 1 or 2 and a repeated
description being dispensed with below.

In accordance with Figure 3, the semiconductor
substrate now has only a p-type well or an actual
25 substrate 1 and an additional n-type well 2, the
electrically conductive filling layer 7 being connected
to the p-type well or the substrate 1. This yields an
STI and TTI trench isolation for PMOS transistors, for
which reason the doping regions 13 are p'-doped.
30 Particularly when using highly doped semiconductor
material, the electrically conductive filling layer is
accordingly composed of a p*-doped polysilicon.

Improved shielding properties with a reduced area
35 requirement again result in accordance with the first

and secondary exemplary embodiment.



- 12 substrates, in particular, a depth of the trenches should be |arger
than a depth of the depletion zones produced by the doping regions 13, in
order to effectively prevent a so-called punch-through effect. 5

Furthernore, 1, d be pointed out that, particularly when using highly
doped pol ycrystalline sem conductor materials as electrically conductive
filling layer_ 7, an outdiffusion takes place at the 10 foot of the contact

during the sUifRUifeRXPREs ekgdingiot || ustrated), as a result of
which further inproved insulating properties can be produced. Third
exenpl ary emhodi ment 15 Eigure 3 shows a_singplified sectional view of a
seniconductgggﬁﬁﬁﬁ%ne t SROES t ranchiTRLFEIPIn PRCCILRBL daKi&Wni PR a2t hird

exenpl ary enmmshientdudident i calnponeher engieclsy nbekactesi gysid tigore! earnt s or

| ayers 20.identic t hgse..in Ei gures or 2 _and.a_repeated ..description
bei ng di sSens%%é?anchﬁ%el 0\?\'}.§l B alcor é’r‘fc’:‘féthwitﬁxl?f“ GPEY3, £ ogéf‘rr‘leggnduct or
substrat e nowdertiordl nepergpeewslyimbod saregmittuafle@bgnabing akdemeand an

addi tional n-gdyp | ¢t rd Yi £ OR Lyeqfiddd ey 7
bei ng connect%ﬁld E?%g%%ezg-e%gg,a\%e%% otirkﬁjt?éhée %subs?gg%e 1.l 'I&hidsn%i éle)la%stdan STI

and TTI trenciFRee i BEIOP B ReLDE i SrRapseditthiRdlaeason t he dopi ng
regions 13 are p+doped. 30 Particularly when using highly doped

ARSI ST TP iste bl R T T
properties wie¢dntaeeddd€d &pea PMES r eqnanrsdrsEmir sagabsn ag@sitht Krowaccandance
with the irsfoo b &S AAAL Vr EXGP! A1 Y2 C809H1 BB0L11 ! BL234Pre 42 an

n-type well 2 in a p-type substrate 1 now being fdrmed

again. In accordance with Figure 4, the bottom-side

15 connection of the trench isolation may accordingly also

be situated in the first n-type well 2, in which case

once again preferably n’-doped polysilicon is used and,

in order to avoid punch-through effects, a

corresponding depth of the trenches is larger than a

20 depth of the space charge zones.

Once again improved shielding properties with a reduced
area requirement for semiconductor components with
trench isolations can be produced in this case, too, it

25 Dbeing possible to fabricate simultaneously both narrow
trench isolations TTI and trench isolations with a
widened trench surface STI.

Fifth exemplary embodiment
30
Figures 5A to 5H show simplified sectional views for
illustrating essential method steps in the fabrication
of a semiconductor component with trench isolation in
accordance with a fifth exemplary embodiment, identical
35 reference symbols designating layers or elements
identical or corresponding to those in Figures 1 to 4

and a repeated description being dispensed with below.



Fourth exenpl ary enbodi nent Figure 4 shows a sinplified sectional view of a
sem conduct or conponent with trench isolation in 5 accordance with a fourth

exenpl ary enmbodi nent, identical reference synbols again designating

el enents or iﬁ@fﬁ%?éde”tica| to those in Figures 1 and 3 and a repeated
description being dispensed with bel ow An STI and TTI trench isolation
with associated trench contact DTC for transistors is again known in

accordance with FErgordagceawdshblthenciifth resemprany gnbodimeps, walow 2 in a

p-type substreip, 1 anowibenea fereRen agailheildh ageer dgpes Wi t byiGeguwe 4,
the bottom side 15 connection of the trench jsolation may accordi n%lcy al so

be situated iTEHCT i PEFUREEYBeaREl A2, 255PSHALSS cEE@nClonEenkgsin D
preferably ntatopefopmesisi hiscan feswbedoandhichn tidlefet@o@Vetdps can

punch-t hr @ugh_ef fect a _correspondi ng depth of the trenches is |arger
than a 28 dgpp? hs%fglf%]éy s%la%% ‘cﬁ%@e zones. Once again inproved shielding

properties with a reduced area requirenent for sem conductor conponents

with trench 4 i, on e dusC%gEi i too, it i.ng
possible to fﬂf;l rlt%ia e g’?‘rg}ué??ghe%&s ot hﬂﬁgir}!?%w%%%%gnc%i %%I gt%!gg%gsTTl and
trench isol at}bdnsonikth areviagedad e¥eerctedur ece STesultf of ewlehph apy

enbodi ment 30sFdgurwsl DA 1Rsethehen sigpeifigd saatigRal evieewsik@niy
|IIustratEL|0ng esscgfntlal ngtgfd stﬁgs in_the f%l catfipon _of a sem conductor
conponent “wi tFPRFERCH' S sot at 1B FAYShclodande® Mieh 1 APER &XERSP&SY
enbodi nent, iTentical 35 reference synbols designating |ayers or elenents
identical or corresponding to those in Figures 1 to 4 and a repeated

description being dispensed with below 1n1231DE - 14 |n accordance with
the fifth exelpl ar ynaifinsti aeew, imoveccordance with Figure 5A, which

follows the method step in accordance with Figure 1D,
15 the hard mask layer 5, preferably comprising a silicon
nitride layer, is then completely removed and a new
second hard mask layer 5A is deposited over the whole

area, by way of example.

20 In accordance with Figure 5B, in a subsegquent method
step, once again a first resist layer 8 for patterning
the region for the widened trench isolation STI is
applied and patterned by means of conventional
photolithographic methods. Using this resist mask, the

25 second hard mask layer 5A is subsequently removed in
particular in the region of the widened trench
isolation STI, as a result of which the sectional view

illustrated in Figure 5B is obtained.

30 In accordance with Figure 5C, afterward the first
resist layer 8 is removed or a resist stripping is
effected and the electrically conductive filling layer
7 and the semiconductor substrate or the p-type well 3
are removed in an upper region of the trenches. This

35 step essentially corresponds to the method step in
accordance with Figure 1H of the first exemplary
embodiment, firstly the first insulating layer or
silicon dioxide buffer layer 4 and then the

semiconductor material being removed. This step is once



only a widened trench isolation STI with a wi dened surface structure and
an associ ated trench contact DTC are forned, as a result of which the
met hod steps can 5 be slightly sinplified. Firstly, however, the sane
net hod steps ﬁ,ﬁﬁl pgoures 1A to 1D are again effected, as a result of
which a side I'nsulation |ayer 6 and an electrically 10 conductive
filling layer 7 are formed in deep trenches T. In a nethod step in

accor dance wiaga¥n ercbadedibxa ¢berpiRgt REOARSAOET sbEpthe aepovddnce

with Figure ¥ e thesimigh mskrhayer 5, preferably conprising a silicon
nitride layer, is then conpletely renoved and a new second hard mask | ayer

SA is deposited over the whole area, by way of exanple. 20 In accordance
with Figure 5By acrardarxsequetrit Redlosl 5B epn theesagai wag hsr sh tasi st
llayer 8 f@r r ion .f endtrec isolati.on STI is
appl i ed agd sfj\{‘%Egr{r}ké grcg%%cgg 1%16215/3@% ?%\r,\\%? ghOFOFI tﬁoSPépﬁl &8t hods.
Using this réwcbtoﬁ“ﬂamm hecPd $BEoAddpharid rmkr:l@ijequﬂéA as subbeegdent |y

removed in patiged &K |eh[n_herre%g|dgglof élh] é’éﬂz{jer@fbj{&émhsﬂié‘)' %’ah@“ ST,

as a result of which the sectional view ustrate Iin Figure 5
obt ai ned. 30 IHEHRGIABNERY R E h OFi 8 eX SCOVEEH: er*’\mfrtéletlﬁl@rﬁ .t sEor r £8pst

I aygr 8 is resrm.v@sjs Ofeﬁléﬁibit dtﬂiéhl Ppéngh i é(cilgétfsf ef&rﬁge?m%ﬂ@%&éle%&l gal ly
con uct| n an sem cqonduc su rate o e.p-type
vel | é?e re}?ﬁ)v‘%} ’Kgaﬂaﬁgp@f"si‘ PETTor Y HE 1§ .O%hi s* BCE

essentl ally omfre;smmdtsotest be-neflhed sﬁialriide foeCIclGyactekn Caen dMi léaEsgube 1H of
the first ex t u n e

silicon di ox?ﬂp %{%ﬁ? 1 ayer %an%i{]%ﬁ Pgd%%%?%%n%? t’ﬂig : rg|¥aﬁnbe| ng
renoved. Thi sthg éiFQJSOTbrfb the 23ngmeh CR}'ltaCtS DTC as well.

15 In accordance with Figure 5E, once again the first
covering insulation partial layer 10 is then formed,
and the second covering insulation partial layer 11 is
formed in Figure 5F, the same method steps as in
Figures 1J and 1K once again being carried out.

20
In accordance with Figure 5F, however, in particular in
the region of the trench contact DTC, in a trough in
the second hard mask layer 5A, a second covering
insulation partial layer 11 in the form of a TEOS

25 silicon dioxide layer is likewise deposited by means of
a CVD method.

In accordance with Figure 5G, the uncovered regions of
the second hard mask layer 5A are then also completely

30 removed, but a part of said layer 5A remains below the
second covering insulation partial layer 11 in the
region of the trench contact DTC.

Finally, in accordance with Figure 5H, once again the
35 first insulation layer 4 or the silicon dioxide buffer
layer is completely removed and a gate dielectric 12 is
formed over the whole area, a thermal oxidation
preferably being carried out in order to form a

conformal (uniformly thick) gate oxide.



agai n concluded by a cleaning process or by the renoval of the residual
polymers. In accordance with Figure 5D, in the sane way as in the 5 step
in accordance with Figure 11, a brief dipping into hydrofluoric acid (HF
dip) is carri&c{\ﬁitDE as a result of which the residual silicon dioxide
side wall insulation |layers 6 are rer[D\i%d._ Furthernore, for the stress
relief of the trench edges, an etching-back of 10 the second hard nask

| ayer 5A is carried out, which is referred to as so-called nitride

fal | back and headsyheé @rdig-Hack mibicckregs a%?%bl OgegﬁohE',S_ | ayer
in the region of the_trench cogtacts DIC.as well. 15 I'n accordance wth
Fi gure 5E, orft@Yfi nleKETFi Y EBPERFRg MK aPF6n G0l t ialuphyakedo i s
t hen fornmed, bel t he refearticeovebeliggi NSth@éi orexpsiidiadly ayelo 1lthe

formed in.Figure 5F. . the s hod steps -as in .Figures 1J and 1K once
agai n bei Rg (;!&ja(':'rsrcl%chjtolur’.l Oz%ﬁhe”?clcrosrdtda één%a{’ﬂ' ﬁn&ﬁ%nﬁf& however, in
particular in the region of the trench contact DIC, in a trough in the
second hard rmsk, & A a ing yasul ati jal layer 11
inthe formof a 'I%@lfé sil i@%ﬁ?g%g%g{q ayer“}hlréz1 | i ke]\'s/)\néhsie)ﬂqfeﬂf)%si ted by
neans of a CAMAAKBIELAH rnRpRIHe itk ha Fvgderedctrenehunsevatadnr egi ons
of t?e secorsgrjlwm dfg?faé aa/%iéﬁnédetitrﬁﬁahaéﬁgfgegpl ghel Yaﬁ?i&?ﬁ?&ﬁd1 but
a part of .sai ayer remai pns _bel ow the.  .secaond covering ipsulation
parti al {lgyefnel"f‘c?/ tAB breeg?ghg%‘filfhélf“Péﬁ%ﬁegontldPRr . Pﬂﬁﬁﬂfiﬁ,ngin
accor dance wnprdodemires 5k thnee mghiced hared5 dagudiremesitl adnes hayen 4 or
the silicon di0xj f | ayer is conpletely renoved and a gate
dielectric 1?%1?&%%15%%& t he whol e area, a thernmal oxidation
preferably being carried out in order to forma conformal (uniformy

thick) gate opfdemuhRlig3eDBre11l structure illustrated in Figure 5

15 may, of course, also be applied to other semiconductor

substrates and other well structures in accordance with
Figures 2 to 4.

Sixth exemplary embodiment
20
Figures 6A to 6E show simplified sectional views for
illustrating essential method steps in the fabrication
of a semiconductor component with trench isolation in
accordance with a sixth exemplary embodiment, the
25 trench isolation merely having a narrow trench
isolation TTI.

In accordance with the sixth exemplary embodiment,
firstly the method steps in accordance with Figures 1A
30 to 1D are once again carried out, once again a first
resist layer 8 for covering the regions for the trench
contacts DTC Dbeing applied and patterned in a
subsequent step in accordance with Figure 6A.
Accordingly, the regions for the narrow trench
35 isolations TTI are etched using this resist layer 8, as
a result of which an upper region is removed for
example by means of an anisotropic etching method (RIE)
of the trenches or the electrically conductive filling
layer 7 situated therein. Consequently, the shallow



- 16 The further steps for formng the doping regions, control |ayers and
contact holes are not illustrated below, reference being nmade explicitly
to the 5 description of the first exenplary enbodi ment. Accordingly,
particularly lizing a sem conductor conponent with a w dened
trench isol attd %LE]"? whi ch has a w den trench surface, the fabrication
10 net hod can be slightly sinplified, inmproved shielding properties with a
reduced area treepihesedT Sarmedgdinn thseiugpebteégioh dhethel ttirehehes |

structure illusirated 4o fih Qe hed> My, of course, also be applied to
ot her sem conductor subStrates and other well structures in accordance wth

Figures 2 to 4. Sixth exenplary enbodi nent 20 Figures 6A to 6E show
sinplified sepii agebrdege® fwithi Fhgateatdmyg essentiabsaBhded sle@pod n the
fabricatign of a sg}n C(%ndu tor c.os‘req?rg ent_wpth trench isolation in

accor danc@ wi T HR sFREh TétEpI TGS W Hent, 1the FRUTEth PsdiPEtiSon

merel y havi ngserippimg fserelrriesolatti oand Tkhehn tiec of thesic eharihmals& si xt h
exenplary embodapni. ;of ihabln HieyTiad slens L0-ageardange, pLih Jfd gures

1A 30 to 1D are once again carrie once agar n resrst lTayer 8
for covering the tegpemsedaesthe trench contacts DTC being applied and
patterned in a subsequent step in accordance with Figure 6A. Accordingly,

the regiogns for the narrow trench 35 isolations TTI are_etched using this
resist | afer B 3ECORARREEH | YibR HhPereahCuppérervgrensidirerpPee*ice

exanpl e by nmessisdeposntadi gatdfepiablet oy ngedhshed (R Frosoliepheitienches or
L oot oAb G g8 LT ShEERECIoE L R ca
mechanical polishing method (CMP), the first hard mask
layer 5 serving as a stop layer. The covering
15 dinsulation layer 11 illustrated in Figure 6C, which
constitutes a single layer in the sixth exemplary

embodiment, is obtained in this way.

In accordance with Figure 6D, in a subsequent method

20 step, the first hard mask layer 5 is removed by means
of conventional etching methods and, in accordance with
Figure 6E, the first insulation layer 4 or silicon
dioxide buffer layer is eliminated over the whole area
in the same way.

25
Finally, in accordance with Figure 6E, a gate
dielectric 12 is once again formed at the surface of
the semiconductor substrate or the well 3, a thermal
oxidation preferably being carried out in order to

30 produce a gate oxide layer 12. The description of the
further method steps that are still required is once
again dispensed with below and, in particular,
reference is made to the description of the first
exemplary embodiment.

35
In this way, an outstanding shielding with low
connection resistance and a greatly reduced area
requirement and a highly flexible possibility of use is
obtained in particular by virtue of the combination of



- 17 trenches ST forned in the upper region of the trenches are once
dgai n obtained. In accordance with Figure 6B, in a subsequent nethod 5
step, the first resist layer 8 is renoved or a resist stripping is carried
out and then Itntoﬁ:;f il:ﬁft hard mask |layer 5 is etched back once again for
stress relief lt e trench edges. 10 accordance with Figure 6C
afterward silicon dioxide is deposited preferably by neans of a TECS
deposition rfet hsanghd isohrtieRr | Aé@thyifeenidc etnmeeed michahecal

pol i shing nmethad C\R)de t 6 f Lhat Rand 2BR3kbn Ay &in SaS€{¥éNghas18i850P
| ayer. The covering 15 insulation layer 11 illustrated in Figure 6C which
constitutes &Eh@ FIeRE TP sidd ntkenprs®y CRAHBATHEWL ©Fi §DdBt aj ned

in this way. greritr ol sslweiond hTFLguag BB, dged mmf spgrenér neinpedvedl st ep,
the first_hard sk .l.ayer | S.remved . freans_.of conventi.onal _etching
met hods and, W& HdEhce \ﬁntsﬁtlglggure“g%t?gt hztbfel rsf“’lfiﬁéﬁ?ldati%ﬁePS er 4 or
silicon di odisteanifdnsr |SBfer viighel widearedd ¢wvenchies whol etheeauppart he
same vay. 25 fIad ¥ crb 6207 dadffedl Wt Pl Collte 3 GALE ol gloechpi ¢ 12
is once again fornmed at the surface of the sem conductor substrate or the
wel | 3, a t hé&karnasdvat i Harprerseed| yabéPrg cdhe edPRgipH Brder ofo 30

produce a gfitdéa@tii%diﬁger i2rgthe Q_éé%iﬁ@t I o of t?hfée Eéﬁx&B@hdﬂE&BQd steps
that are 5t||| r%&gald{e‘e?dqls once ain dliipens dra/\nth be] ow and, in
particul P, & Ys MR (Y VRS FHaaqs? e First exenplary

enbodi ment. 35 In this way, an outstanding shielding with [ow connection

ST bCe, h A FRUY SPUGRE &N eI PURLGUERE 81 BLORLLuRLEY Pl @
the wells now need no longer make contact with the
semiconductor surface, but rather can be contact-

15 connected directly. By way of example, a 1lateral
insulation of an inner triple well can be achieved by
means of a closed ring of the trench contact DTC.
Furthermore, virtually every point within a well can
additionally be contact-connected via a DTC in order

20 that similar or identical potential conditions are
produced in the entire well, as a result of which the
characteristic properties of a semiconductor component
can be improved further. Negative voltages, in
particular, can thus be insulated in a particularly

25 simple manner and be generated and switched on the
chip.

The direct Dbottom-side contact-connection of the
electrical shielding in the trench isolation

30 furthermore makes it possible to disregard the
relatively high lateral parasitic resistances of the
wells, as a result of which the shielding is once again
improved.

35 The invention has been described above using a p-doped
semiconductor substrate. However, an n-doped
semiconductor substrate can also be used in the same

way, the doping used in the exemplary embodiments



obtained in particular by virtue of the conmbination of 1n1231DE - 18 a
trench isolation that is contact-connected at the bottomside for the
realization of an active shielding with a trench contact. In this case,
t.he narrOM/orIéﬁggh érench i solations TTlI can be used for further inproved
5 integration en3|?|es, while the widengd trench isolations STI with

wi dened trenches in the upper region that are forned at the same tine or
as an al t er mEgREORed t RRAHT e PEANGr dreRéapedsi by | ithe ofcompdementarivhg

| ar ge regi onsg®bihnde. sem conductor 10 substrate by nmeans of proven
standard nmethods. In the case of multiple well structures, in particular,
the wells now need no | onger nake contact with the sem conductor surface,
but rather can be contact 15 connected directly. By way of exanple, a

| ateral insulation of an inner triple well can be achieved by neans of a
closed ring of the trench contact DIC. Furthernore, virtually every point
within a well can additionally be contact-connected via a DIC in order 20
that simlar or identical potential conditions are produced in the entire
well, as a result of which the characteristic properties of a

sem conduct or conponent can be inproved further. Negative voltages, in
particular, can thus be insulated in a particularly 25 sinple manner and be
generated and switched on the chip. The direct bottomside
contact-connection of the electrical shielding in the trench isolation 30
furthernore makes it possible to disregard the relatively high |lateral
parasitic resistances of the wells, as a result of which the shielding is
once again inproved. 35 The invention has been descri bed above using a

p- doped sem conductor substrate. However, an n-doped



sem conductor substrate can also be used in the sane way, the doping used
i'n the exenplary enbodi nents 1n1231DE - 19 nentioned above being repl aced
by the conplenmentary dopings. 1nl1231DE Patent clains - 20 1. A

sem conduct or ﬁfﬂ)ﬂggnt with trench isolation for defining active regions
in a sem condIuc or substrate (1, 2,_3), the trench isolation (STI, TTI)
having a deep isolation trench with a covering insulation layer (10, 11)
a side wall |?%Eﬁ%&|%%ﬁ4%®er (6) and an electrically conductive filling

| ayer, which is 10 electricall y connected to a predeterm ned doping region
of the sem co ductor subst in a bottom regjon of the isolatign trench,
characteri ze Qﬁﬂ; ( BYEPONGRECHVHER £ IRAGH cdfeadt1ons
trench with a 5| defmal Idefrmﬂraj.l artliager régloand imn ! eeiiicoaldurtor
conductive fillin d@gﬁé?) V\é‘l c§1 is likew se electrically connected to
the predéterm ne opi ng re 'on” ‘of )t'he sem conductor substrate (1, 2, 3)
in a bottomregi onthd theencddd deotlactiory edSAI, 2. TThe Swawiomduct deep

component as ol al M1 gt A eBtenthal/Mich dESELAGCLAGNERETGnT Taykal | on

| ayer (10, 11) is 25 formed essenti al ow a sem conductor substrate
surface and within(the L3 & ivifle r‘é@\%h igsuipsisanileyifduct®r eBfApéient as

clainmed in patent gl&tttilcQIly %ﬂ&ﬂ@t@!\ﬁ’étml%ﬁﬁcmaﬁc@fat Wi dSThg TTI)
and the l%rench o rEé%%r£é%f§}' %%%n%ck%%ger deptg&@&ﬁ%%f%;ned. doping
region of the semiconductor substrate in a bottom
region of the isolation trench,
characterized by
a trench contact (DTC), which has a deep contact
15 trench with a side wall insulation layer (6) and
an electrically conductive filling layer (7),
which is likewise electrically connected to the
predetermined doping region of the semiconductor
substrate (1, 2, 3) in a bottom region of the
20 contact trench.

2, The semiconductor component as claimed in patent
claim 1,

wherein the covering insulation layer (10, 11) is

25 formed essentially below a semiconductor substrate

surface and within the isolation trench.

3. The semiconductor component as claimed in patent
claim 1 or 2,

30 wherein the trench isolation (STI, TTI) and the
trench contact (DTC) have a larger depth than an
assoclated depletion zone in the semiconductor
substrate (1, 2, 3).

35 4. The semiconductor component as claimed in one of
patent claims 1 to 3,
wherein the trench isolation (STI) has a widened,

shallow isolation trench at the semiconductor



associ ated depletion zone in the sem conductor substrate (1, 2, 3). 35 4.
The sem conduct or conponent as clained in one of patent clains 1 to 3,
wherein the trench isolation (STI) has a wi dened, shallow isolation trench
at the sem COPndJ[%]%Elnl 231DE - 21 substrate surface for the purpose of
filling non- @tive tegions. 5. The sem onduct or conponent as clained in
one of 5 patent clains 1 to 4, wherein t e predeterm ned dopi ng region
constitutes a domﬁﬂP%ﬁﬂat%2§ubfa%enﬁprlGh@\nﬂﬂPOSQrQﬁtﬁléllmg gonthe

sem conduct or conpente asefigided in one of patent clains 1 to 5, wherein
t he sem conductor substrate (1, 2, 3) has Si, the covering and side wall

i nsul ation layer (6, 10, 11) has Si02 and the filling layer (7) has 15

hi ghl y doped spﬁl ySThé ﬁ@émlionduﬂﬁbhod:ofrr@fo#fe@%tr ::fis?lt bmaiﬁeaefﬂrﬂ%hséwb@r
conponent - with trench i ation having the following steps: a
Preparation of a &% %%aﬁc sn]ub A;te (1, 2, 20 3) with at |east one

pr edet er m ned domw@prenglonﬂng by riegtertEtrimim eg¥ deébpum@nchesengnas far
as the predeterm olo[HeTel rgglgg?)lg,%}nv{é)lrl t hey F?gﬁ(ﬁe’m%lﬁf@ B%g)ﬁ!g 2’;

| east one trench iso atl on 25 (ST and a contact (
Formation of a si d&-¥#Gtu¥eisul ation layer (6) at the side walls of the
trenches (T); d) Fornmation of an electrically conductive filling |ayer (7)

inthe tr nch s (M).,; 30 e vaI of at Ieast the electrically conductive
filling yer6e( 7) ”%)T}Ftﬁ@méﬁ UPEGF o FOBPRRE as TLESLE 63 ¥ 8008

patent claims 1 to 5,

wherein the semiconductor substrate (1, 2, 3) has

Si, the covering and side wall insulation layer

(6, 10, 11) has Si0; and the filling layer (7) has
15 ' highly doped polysilicon.

7. A method for fabricating a semiconductor component
with trench isolation having the following steps:

a) Preparation of a semiconductor substrate (1, 2,

20 3) with at 1least one predetermined doping
region (2);

b) Formation of deep trenches (T) as far as the
predetermined doping region (2) for the purpose
of realizing at least one trench isolation

25 (STI, TTI) and a trench contact (DTC);

c) Formation of a side wall insulation layer (6)
at the side walls of the trenches (T);

d) Formation of an electrically conductive filling
layer (7) in the trenches (T);

30 e) Removal of at least the electrically conductive
filling 1layer (7) in the upper region of the
trenches for the trench isolation (STI, TTI)
for the purpose of forming shallow trenches
(ST); and

35 f) Formation of a covering insulation layer (10,
11) in the shallow trenches (ST) of the trench
isolation (STI, TTI).

8. The method as claimed in patent claim 7,



trenches for the trench isolation (STlI, TTl) for the purpose of formng
shal l ow trenches (ST); and 35 f) Formation of a covering insulation |ayer
(10, 11) in the shallowtrenches (ST) of the trench isolation (STI, TTI).
8. The net ho med in patent claim?7, In1231DE - 22 wherein, in step
a), a double or %rlp e well structure is, formed in the sem conductor
substrate. 5 9. The nethod as clained in patent claim7 or 8 _  wherein, in
step b), the deep WhefReHes () &P f &) medausiPigPhefiont trimiamsellayer

(5) by means of agranke@tsopi eset chbpglefet Nod i Nthie SR CORICLRY
substrate. 10 10. T e nethod as clained in one of patent clains 7 to 9,

wherein, in step cJ UbStY3Ef mal oxidation is carried out in order to forma
trench insulation 15 | ayer and an ani sotropic etchi ng met hod is carried

out in order gor tomr |on of _the re ul ation layer. 11.
The net hog asécl alefrlrigéd/ I'n o% erﬁ?dclr%l%%t%n% onfazjd“ng wh fein, in step
d), a highly dopedﬂlsemmndumt ostemathér,l akhe7)demmyi Mgenhhesarrérbomt@cti on

type (n) as the pf@ﬂﬁ‘é&rg%ﬂﬁg gormgtr q—ssax%n n(a@k'fax\,;ﬁxep?ﬂtgg neAnk?: The

met hod as clained in one atent clains rern, in step e), in
order to realize &% deted acf?‘le?fttff?@tﬁ at |etﬁ131'(1$'-ﬂ) matdachnddéet i véhE | 11 ng

semiconductor substrate.

10

10. The method as claimed in one of patent claims 7 to

9,
wherein, in step <c¢), a thermal oxidation 1is
carried out in order to form a trench insulation

15 : layer and an anisotropic etching method is carried
out in order to remove a bottom region of the

trench insulation laver.

11. The method as claimed in one of patent claims 7 to
20 10,
wherein, in step d), a highly doped semiconductor
material (7) having the same conduction type (n)
as the predetermined doping region (2) is
deposited.
25
12. The method as claimed in one of patent claims 7 to
11,
wherein, in step e), in order to realize a widened
trench isolation (STI), the conductive filling
30 layer (7), the side wall insulation layer (6) and
adjoining regions of the semiconductor substrate
(1, 2, 3) are removed in the upper region of the
deep trenches (T).

35 13. The method as claimed in one of patent claims 7 to
12,
wherein, in step e), in order to realize a narrow
trench isolation (TTI), only the conductive

filling layer (7) with or without the side wall



30 layer (7), the side wall insulation layer (6) and adjoining regions of
the sem conductor substrate (1, 2, 3) are renoved in the upper region of
the deep trenches (T). 35 13. The nethod as clainmed in one of patent

clainms 7 to 12 ein, in stepe) , in order to realize a narrow trench
isolation (T , only the conductive _fiﬂéi_ng | ayer (7) with or without the
side wal |l 1nl1231DE - 23 insulation layer (6) is renoved in the upper

regi on of the trentheelatghon ThEAYRY hotf las ¥ ainmPved oné oftheat awper! ai ns 7

to 5 12, wherein, rédishepffihe atr&xdgagi on is carried out in order to
forma first covering insulation partial layer (10) and/or a deposition is
carried out in order to forma second covering insulation 10 parti al

| ayer (11) inl4he Bhalhevhtédeashc{&Ihed in one of patent claims 7 to

5 1z,
wherein, in step f), an oxidation is carried out
in order to form a first covering insulation
partial layer (10) and/or a deposition is carried
out in order to form a second covering insulation
10 partial layer (11) in the shallow trench (ST).



