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Description 0 6 MAY 2005 Integrated field-effect

mm m|&Mm Mmm:h two control regions, use of this
ransistor and 5 fabrication netho
ventl on es to an integrated field-effect NGy 205
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as draln The control region is also referred to as
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field-effect transistor according to the invention 30
ains a usual |y doped substrate regi on surrounded

for exanple conpletely or to the extent of at | east ,

Tt is an object of the invention to specify a simply
constructed field-effect transistor which has a small
area requirement, is suitable for switching voltages
having a magnitude of greater than five volts or
greater than nine volts and has outstanding short-
channel properties, in particular a high drain current
and a good blocking property. Moreover, the intension:
is to specify a use for said transistor -and a simple
method for fabricating said transistor.

The object relating to the transistor is achieved by
mearis of a field-effect transistor having the features
specified in Patent Claim 1. Developments are specified

in the subclaims.

The field-effect transistor according to the invention

contains a usually doped substrate region surrounded,

for example completely or to the extent of at least

seventy-five percent by the following regions:

- two doped terminal regions,

- two electrically insulating control region
insulating layers,

- and at least one electrically insulating region,
whose thickness, in one configuration, is at least
twice or at least ten times the insulating .

thickness of a control region insulating layer.
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seventy-five percent by the followng regions: - two
doped term nal regions, two electrically insula6in
control region 35 insulating |layers, - and at §a§@(2mﬁ
one electrically insulating region, whose thickness,

in one configuration, is at Feast tw ce or at |east
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transistor.

The use of a substrate insulated by at least one
insulating region and the connection of the substrate
to one terminal region make it possible to suppress
parasitic bipolar effects without' an additional area
requirement for terminals of the substrate, so that it
is possible to switch, inter alia, switching voltages
having a magnitude of greater than five volts or
greater than nine volts. By way of example, the
substrate region and the source terminal region are
kept at the same potential, a column terminal being
used. In one configuration, the Schottky barrier
between the silicide and the substrate is kept as small

as possible.

In one development of the field-effect transistor
according to the invention, the conductive connecting

region contains a silicide or comprises a silicide.
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g?vipg atﬂagnitude of greater than five volts or 30

eat er an nine volts. By way of exanple, t MAY
substrate region and the source term nal regi Igﬁaare A0
kept at the same potential, a colum term nal being
used. In one conflguration: the Schottky barrier
between the silicide and the substrate
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Tf other semiconductor materials are used instead of
silicon, e.g. germanium, then methods similar to the
salicide method are utilized in order to selectively

form metal-semiconductor compounds.

.In other developments, a conductive connecting region
comprising monocrystalline silicon, comprising

polycrystalline silicon or comprising a metal is used.

In a next development, the individual elements of the
field-effect transistor have dimensions and/or
structures which permit the switching of voltages of
greater than five volts or even greater than nine volts
or greater than fifteen volts, but preferably less than
thirty volts:
- insulating layers for insulating the control
regions from the substrate region have an
insulating layer thickness of at least fifteen

nanometers or of at least twenty nanometers,
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form nmet al - sem conduct or conpounds. 25 In other
devel opnents, a conductive connecting region 05 MAY 2005
conpri sing nonocrystalline silicon, conprising
pol ycrystalline silicon or comprising a netal is
used.. 30 In a next devel opnent, the individua
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| east t nanonet ers 05 - - the
di st ance betmeen the termnal regions is at least 0.3
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graif ent oParfF UL REmAVELLasaie 1900 bt e S PapsiBle to
desatech nvedapaess haviingh a heagtopiude poHf gtestet than five

planar field-effec n tors asures
ment %e%rh%V%ntﬁrg?ES%|§h§.n&.v.d3§FE% and, in
particular cunulatively, that it is possible to 10

SWt chy v e%geaet}@‘ibﬁﬁeﬁtmgﬁht ugﬁs@iagiﬁgt efeéﬂ%‘ of the

five wvolts or even reater t han ni ne vol In a next
debErbpnehfechn ti’-’ﬁ@&lléttloﬁfg ¥egPBRtOPL N newdekipgcfaver
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0 techni que i con
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reghom & Sorponocrystal line and doped in accordance
W th one

In another development, the substrate region 1is
monocrystalline and doped in accordance with one
conduction type. The terminal regions are likewise
monocrystalline but doped in accordance with another
conduction type. The substrate region 1is doped
homogeneously or inhomogeneously.

In a next development of the field effect transistor,
the control regions are electrically conductively
connected to one another, thereby producing a so-called
double gate transistor having outstanding short-channel

properties.

In a next development of the field-effect transistor,
the substrate region has six side areas arranged in
parallelepipedal form or in the form of a truncated
pyramid with respect to one another. The terminal
regions, the insulating layers with respect to the
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conduction type. The termnal regions are |ikew se 25
nmonocrystal line but doped in accordance w th anot hqjs MAY 2005
conduction type. The substrate region is doped
honogeneousl y or i nhonbgeneously. in a next

devel opment of the field effect transistor, 30 the
control regions are electrica |y conductively

connected to one ano{ih(;3 ther produ .
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| ATt [end oFANGH SurAtinGat ¥l PPpRR&N P FRiRGpéde teerminal
0RR ARRlsheana Thed esdhPabl &5‘%‘1% &'ﬂ%s' %@Ilé‘g to the

| ayérs with respect to. the MAY 2005 - contr ol
r 5@1r6ﬁ§rarﬁu%%r%§u| a*#aengresetglr%’héngaéﬁq%oglsat lie on both
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S% e%&% JJE€5¥£E”%he'é§§QéS ﬁa®ﬁicﬁn 6&B%é¥ﬁfﬁbl regions

strate. cont r ast
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transi stors ose channel I es
tF&ﬁé@@ﬁsel 9rzo (Seriaterdl | yoiMa h FasFect tPo thield-effect

Cakhhel sthkst r at eviidse par a&hghnémoru zQnteal | y) sdfsversely
e carrier Stratg]h The i nventio

CGREr R W”rewmsrﬁs PERG USE GRS @tiiet stbstrate ox

parallel (horizontally) with respect to the carrier

substrate.

The invention additionally relates to the use of the
field-effect transistor according to the invention or
one of its developments for switching voltages having a
magnitude of greater than five volts or even dJgreater
than nine volts or greater than f£ifteen volts, Dbut
preferably less than thirty volts, in particular as a
driving transistor on a word line or a bit line of a
memory cell array. In one configuration, the memory
cell array is a so-called flash memory or an EEPROM
memory (Electrically Erasable Prégrammable Read Only
Memory). In the case of flash memories, only the
individual memory areas can be selectively erased, and
not, by contrast, individual memory cells or individual

memory words.
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25 fiel d% effect transistor according to the invention

or one of its devel opments for sw tching voltages

having a magnitude of greater than five volts orogvg‘ﬁY 20
greater than nine volts or greater than fifteen

volts, but preferably less than thirty volts, in

particular as a 30 driving transistor '
ofha BFPeFfnefoftie Mty Telt ﬁa§?9$ﬁgaﬁ§5dt%”%se ot
??2&quuﬁte&@lneftffé@tnenttrz}ans:ﬁtto:arraysi s hasedcal bad the
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| dual’ menmory cel'l's or 1 ndivi dual ry vvorfdsb. .0
BmBAYr005:1l aTheyaspekt 6FSERe FNvEeAt ;‘%‘E%F% abricate
Lgéggﬁoﬁﬁtt egﬂla%(%%dglfle§=he fi ﬁl d- e;fect transistor is
nsi deration that .or : -
f_E‘aS0n§,1a@ardep%¥?b¢‘ee§]%68r-d B:eraﬁhsdxesr:fo?rosnmurﬁgg* OfSWltChlng
g‘rFePt kRN tRIRY ?naw?g trakeni tadebe dfaboireatiesn than five
ivin ransi stors for y S,
to be g(ﬂtlé’fst o FabFVERL egrgggfgﬁergﬁﬁ%ho?{/li%dﬂgg?grd@én 1o
pl anar lorglet effeecmimrimisistand far s@e@Hihg of Physical
vol tag%_slmq%\g ng magni tudes of greater than five 10

volts or éver greater than nine volts n.no | anger
mini at @viezed heBcCONG! S| c%P'CPﬁFfls, seR(/l’eJn ‘v%oglﬁtage
usi ng thersg-gal | edespld t neekkagey techsivdueh igrégramming

necessary to switch progranmn 15. yol 0, ;
magni t e SIS edf%é?ﬁf h gfr?JVt_éLgd%olths/ 0 9%%2%%r§g?%r Five
:Ean n:\{tﬁlwmﬁ,e\fem gechices obhaf nheenughbsudes of

1e vol tage . _he i e I oghat |
aTredudi gﬁéu%gl?ﬁe off\lljmntth}g g‘)%?ég%t?lr%%%kﬁiﬁs?hgb\j\qgvl\gra@és .to
the 20 beedswitohedf wanld thpclafensiadgfs Yoth @ reduction
reliabildty.,QroRlere) sSkuii@ thhsckaeke.i s However, the

associated wth many djfficylti
reduction of ythis t%lchScn%S’s's leads to reliability

problem's, so that this route is associated with

many difficulties.

Therefore, the invention’'s use for driving the memory
cell array uses a field-effect transistor which has the
construction mentioned above and therefore also
exhibits the effects mentioned above, in particular
enables the switching of voltages having magnitudes of
greater than five wvolts or even greater than nine
volts, has a small area requirement, has outstanding
short-channel properties and is simple to fabricate.

The invention additionally relates to a method for
fabricating a field-effect transistor, in particular
for fabricating the field-effect transistor according
to the invention or one of its developments. In the
method according to the invention, the following method
steps are embodied without restriction by the order

specified:
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Therefore, the invention's use for driving the nenory

25 cell array uses a field-effect transistor whi ch(}ugsms
the construction nentioned above and therefore A%
exhibits the effects nentioned above, in particul ar

enabl es the switching of voltages having magni t udes of
great erfdheac foveo v cd t sulos texea gegadvar than nine 30

vol ts, has smal | _.area requir n has, out s [ n

short - c‘ﬁfloa’%%l%% rt i%évg a%%p?gng‘]‘%rrpmjen?% faeb#ll ca% e.%t the
The i nwertstometeldregdomal |y relates to a method for

fabricat i . f1el d-ef t [ Iyl i CL ;
35 for aéfda]ﬂ‘%tglaér} ngg]F heEﬁBel g{@?%elii t rcaér%lljés)?%% thehlating
accor dilayexs whe | reepec¢ontortypecontipd regions, and
devel opfm e i dof &f‘ean”%ﬁ.ggt@ﬁ%d%%qu@ bridudtBye connecting

invention, the followmng ne steps are enbodi ed

Wi t houtt@EA% | cPESWEB t HRN®r déeTMeFEdi i B8I10Re ¢ the
2]905 - sg.lbstdfa]iéTH_trie@:io@lf _@rSllb@tt\Xr@%]@ rcﬁga'bonerﬁramatiﬁegion
of two doped termi nal regigns at t subst r at .

r egi on,aQ({)f%r maerOn of faﬁgﬁﬂguaﬁq y&B%pSE?)Fgra%e region -
i nsul atafhg tte | BErs Wdnduaspert typéwoasonthel substrate
regions,.angl, formation of an electrically conductive

connectiiig regi on between one termnal region and the
substrate regi on or between one termnal region and a

r @ OBcroueadi §g thide pruhsddite, regicontetBngbatinecffects
sane c,ondu&tl on type as the substrate regio

n,
aQEHORRS t APSVET BetpR é’chﬁ‘i’ca\"lheeflf"ér:}(’ga' in one
nmAviciiathatoyvethekewi tdmapps y paar il et hodsilplenef the
15 devel.opnent he net.hod J ' i cul a [ '
R I et len DGR A AL LY & lfgs for
seledstdbistal vamEandviga sisikidedeExenpl ary enbodi nents
of the invention are explained 20 belowwth
reference to the acconpanying draw ngs, .in which:

: g .
FERS® LR 3h o RELRAIIEFEST aPBd §hel dPeRmddion r ansi sepplained

below with reference to the accompanying drawings, in
which:

Figure 1 shows an integrated field-effect transistor

with two control regions,

Figure 2 shows a plan view of the field-effect

transistor,

Figure 3 shows a sectional illustration of the field-
effect transistor in a section plane which
lies transversely with respect to the
channel direction and contains a substrate

region,

Figure 4 shows a sectional illustration of the field-
effect transistor in a section plane which
lies transversely with —respect to the
channel direction and contains a source

region,
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with two control regions, 25 30 Figure 2 shows a pl an

view of the field-effect transistor, Figure 3 shgus
sectional illustration of the field- effect transﬁ§tM&r2m5

in a section plane which Iie% transversely with
respect to the channel diréction and contains a

substrate region, 35 Figure onal
i H4Et7%tT on OY%eafFSFglOQF# %Qﬂﬁggﬁéﬁgﬁ%i ?ﬁ'the tield-
section pl aneef\fiéch dnaﬂsﬂsmnsvenseiyS&FFhOneéﬁéﬁFEtUh1Ch

the chamnel g cgct,gn,0d.00abaL o 12 SOUTGE:pagDI ot che

il lustration ohanhelfdéK@CteﬁF€é¥“ir%ﬁﬁﬁ%&%ﬁ Fhegsubstrate.

section plane, %@% lies longitudinally with respect
to the channe iréction and contains the substrate
region, Figure 6 shows a sectional illustration of the

figgireffect shbass ibS 5@ tiilbra 1S €ict 1 st 1 winen whE chhe field-

l'ies” [ongitudi mnth re ect .to Ihe n
di rection andegg gl Tonttol * reglon ﬁl%uﬁgguma which

to 12B shOM/fabescaﬂbng1$m@@mahhytlwa&hﬂni@%@ﬁ@ﬁ g the

of the field-effect trac i g ho
exenpl ary ean%Fneﬁ% O?Q?ﬁ ?lgldgnngg%?t%§§%S|g?oggntrOl

with a connecreggOpeglon doped in portions, Figure 14
shows an illustration of the field profile

Figures 7A to 12B
show fabrication stages in the fabrication
of the field-effect transistor,

Figure 13 shows an exemplary embodiment of the field-
effect transistor with a connecting region

doped in portions,

Figure 14 shows an illustration of the field profile
in the substrate region of the field-effect

transistor,

Figure 15 shows an exemplary embodiment with two
parallel-connected field-effect transistors
and self-aligning contact holes,

Figure 16 shows an exemplary embodiment with three
parallel-connected field-effect transistors

and a polycrystalline connecting line, and

Figure 17 shows the use of the field-effect transistor
in a driving circuit for a memory cell array
in an EEPROM.

Figure 1 shows an integrated field-effect transistor 10
situated on an insulating layer 12. The insulating
layer 12 comprises silicon dioxide, for example, and is
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Ln the substrate region of the field-effect

ransistor, 25 Figure 15 shows an exenplary enbod

with two parallel-connected field-efpgct ?ransispgfgkrzms
and sel f-aligning contact holes Figure 16 shows an

exenpl ary embodi ment with thré 30 paral | el - connect ed
field-effect transistors and a stal | &

carieet 0fg Bi MEin&UBS tEeGG eC g g’ &/s ?hém‘ﬁselpc}flcilhté/ of
figldsof{ecd trangietoecti Rrardiistorg ci0 cimtahoinaegrated
menory cell array in an EEPROM Figure 1 shows an

i Eegratted field-effect transistor 10 situated on an
insulating |ayer 12. The insulating |ayer 12

go rlses Sli% Ef ﬁgldegr%R%lgéggple,l@nd I 806 iMAY  a

rate carryi
-rn¢AIaﬂleley1pédalnE@@ﬁmmata|E¢@l@mféét W&§ﬁ§}s%%r§ doped

3O'ﬁn ffle %ggh%ﬁgq Cidnfdddimentlhe fﬁe|gnﬁﬁﬁéet exemplary
ransi s ntains a parallel epj pedal bst at%
re@t%dlmenwu BRei SUDBASRSE ECh e ohl & hereby

W%P hEhg ANpaRRhhfk]exaiBahaehenevodiaTemandissor .
substrate region 14 is n-doped, thereby producing a
p- channel enhancenent-node transistor. 10 The

pariat! @Jaegjm@i@p@dwn atebsegaor Ikdian alfheigit a height
correspon appr.oxi nat el I

T A U A o i
thef areal £ eebpt pElatt srhesitscqegi8n 4 é@?lgégp&ndgf the

Qr&?l%géﬁgﬁladgﬁnggibs Jf@té’a"r@gll%'nepl@ed:@'rﬁéﬁiﬁiﬂéai eto a

a thickness D res
ap@h@&ﬂﬁﬁtéﬁ}qqr&la THRi rPoHR! fﬁ ePéﬁ&Eﬁ& SUbLhHiFke region
Leggommﬁﬁ fndg?cgﬁésﬁ Hfgtgﬂrﬁsponﬁunbzﬂpprdxnmﬁn¢ﬂy to a
DaFaFFoi @B BBAa SBUBS: Pate region 14, Gate regions 20
and 22 are situated at the nutually opposite w de
A source region 16 and a drain region 18, which are
both n-doped, are arranged at the long narrow sides of
the parallelepipedal substrate region 14. Gate regions
20 and 22 are situated at the mutually opposite wide
51de areas of the substrate region 14, said gate
regions comprising doped polysilicon and being isolated
from the substrate region 14 by a gate oxide layer (not
illustrated in Figure 1) having a thickness of fifteen
nanometers. The gate region 20 and 22 is adjoined by a
polyregion 24 and 26, respectively, likewise

compromising doped polycrystalline silicon.

The short narrow sides of the substrate region 14
adjoin the insulating layer 12 in the case of the
bottom area of the parallelepipedal substrate region 14
and an insulating layer (not illustrated) in the case
of the covering area of the substrate region 14. Part
of the covering area is covered by a connecting region
28, which extends further over the covering area of the
source region 16 and thus produces an electrically
conductive connection between the substrate region 14
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side areas of the substrate region 14, said gate

regi ons conprising doped polysilicon and being

isolated 25 fromthe substrate region 14 by a §8tMAY 2009
oxi de | ayer (not iIIustrateg in Figure 1) having a

t hi ckness of fifteen nanomet@rs. The gate region 20

and.22 .is adjoined _by .a L.yregion 24 26 :
r 888ecttVelSP kel éoncg(rirg¥omgi§1fgngg%%%ggtlng region 28
pobypryseal bi sélschiideon. 30 The short narrow si des of

the substrate region 14 adjoin the insulating |ayer

12 in the case of the bottom area of the

peeabeaheprprdal tBabstwhseraegi oRegiongnkd ants completely
'tEﬁH!LBEleBQ ByA%&e (élé’&rdl;]% | gég&@hed)e i nchdeasease 3%¢8bn 18,

e covering area of t strate region 14, Part _of |,
tﬁbecéﬁéﬁlﬁfgﬂQﬁi2%1céb@r@@QQ/%FQkﬁme%?Pnﬁhﬁb&QﬁPlatlng
tZan@/el chy Xt efigs flﬂ;glteheruﬁﬁéﬁ‘ t heneaveting areayef  (not

. source regio and thus produces an . :
oF CLERPERERS) GRS S oRAEA [T EEwboRTEREne Tegion
spbst It rfagildnelffdrtc MAYXN2AG50r 100 arml ehelos@dceby a
reghon_16 nn j [ : [

P aE oAty P D e R en oS
conpletely 5 enclosed by the source region 16, the

dEahireegizon digywd heagape anegivinew0, othe teiat e fiegideffect
22, "the insulating_ layer ,12 and the er insulatirE%

| BFBRSEAEPY i LPust £8t eGP a1 dC& s& Dy t TH9yqpe already
p@&p@aﬁh&@dmﬁmmme??eﬁﬂlae tioelm-@ifect , t tarsiistlors thfation
i s,encl ose a. illin | de for l. :
SEPPU8n i tsra PFORFEnDBRomy a Hidney LORENE FhaaD axis
f eekendbf eat & ranghst oandle Iwitldindsmedt tige @ channel
{ﬁgkgp%i%hfeaPéprggeggéaed:Mpthe{efa&%@%%ibg Fi gur8wl, 52,

'ustration ] ows a netal intercqgnnect 50,
WRBBRELEAFOL LBPRAF OB D4 ex@Khds bat eﬁtﬁpéﬁflgantjhjéow]?h the

g Eiﬂ?@tﬂhgt @:@@@geﬂea&ii fe6hi BRer fpraseimt@daprmect 50 to
Lrection arrpw 52. onne ng_portiqons 54 an 6 c2qq:
e%b@neﬁ TFIHOR Afe alfl% I(:%‘én’g 5)%56)50%(}\"@3‘3’0‘ f?%% thigh 1109
mekabiei Boericonmect ib0usora@ethe pdf yyege olis f24 arehs2B)s of
" eRBEGL e N ar i FIT 11 NG

Figure 2 additionally illustrates the positions of
section planes III, IV, I and II, the associated
sectional illustrations of which are explained in more
detail below with reference to Figures 3, 4, 5 and 6.
Figure 2 furthermore illustrates a rectangular mask
window 58 enclosing the T-shaped source region 16. The
mask window 58 serves for selectively producing the
salicide in the connecting region 28 and also on the
rest of the covering area of the source region 16.

In another exemplary embodiment, at least two field-
effect transistors 10 are connected in parallel. For
this case, the structure shown in Figure 2 is to be
mirrored toward the left along a broken line 60. This
means, inter alia, that the source region 16 and the

drain region 18 are formed continuously toward the left
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oxide 30 is not illustrated in Figure 2 for reasons of
[

inproved clarity. Figure 2 additionally IIustr t
the positions of 25 section planes III, %AF%YW’ZMS
t he associ ated sectional illuystrations of mhlch are

Explained in nmore detail be mfmﬁth reference to

igures 3, 4, 5 and 6._ Figure

EPuSheaierh AELENnGIR aF Mindk S GRS ERATBAT T The

thesit- e;llcia@edz lssmr@ete:e@s onvéd6. thee @&e@@wndm&sgeglon
rves r _sel ect er [ the salicide in the

gﬁneEtFﬁésrgéﬁgﬁ %E%ﬁgge%% ‘the rest of the

covering area of the source region 16. In another

?%‘g .%[ %)ér S&ﬁfgxgé mentgeat; d,6ast 1§.‘1.‘stck§|tgbn35)f!3f Eﬁét field-

are connected in parallel, For_th
caféecthéremsictine Showh tReFiSfifte o iRlarep EII > Regions

%gﬁg%?gﬁ%zg\r’\ﬁ%?llbg?l]@{ﬂcntzﬁi@ga@ebrﬁKEBhédnemﬁﬁh Fhirsight

I a a sourc n 1

dLaRRST &gt o Res %ﬁ%??%ﬁnea' 5nt?%ﬁ%ﬁ§$y%tomg?% thd%atlng

#@E 89 ?%Q@WWﬁQQ5f1111pgtOOKhéeneRQ andayabdgot hgate oxide
i e e tQr pqek wi ndow 58 ext ends

ovEF*PRE g@beﬁ& digéuﬁ@e gﬁon 16 in this exenplary

enbodi ment. 5 Figure 3 shoms a sectional illustration

F %ES @qigfﬁgfﬁg hdnsted 941 1o e Nst hecsgChirenwhite in

i"ons ~ co | d
D i D OB SEL 2B QXLde B 14 i

rekaties tg.t hedipewhatiang ideyeregizng hedd | Idawgemed devith

30 and al so gate oxide 10 e 1 1

FPgare 8. R O COMITSY n Morery UL [ e s [ Gort - *

ae&swhltleel @ouyh@gfmcgw egﬁl suwl f 86 ekanmfligunse 3. Regions
S%EE%EQ @ﬁ%kéf"Q{ﬁF'% Q%H%dF%béﬁEYééﬁiblnesee for

As~are covered w crosses, see for. exa
t beagatile r &giconsiez@land EErgeanagdtso e lﬁﬁ'eglr%ﬁ%prlses

2%0%%%12%35 ki@ e 3-£dReg-angp1onpri sing netal are
hat Ched vertically, see for exanple the neta

i nterconnect 50, which conprises copper or alum num
f Qegavapl én 20hich refractory metals are situated are

represented by regions with grid network lines ruhning
horizontally and vertically, see for example the
connecting portions 54 and 56. Regions in which
silicides are situated are represented by grid network
lines running obligquely in the figures. In Figure 3,
this applies to the connecting region 28 and also to
salicide regions 104 and 106, which are situated on
regions of the gate regions 20 and 22 that are near to

the source region 16.

Finally, regions in which' a borophosphosilicate glass
(BPSG) 1is situated in the exemplary embodiment are
hatched with Dbroken lines, see for example an
insulating region 110 between the metal interconnect 50

and the filling region 30.

Figure 4 shows a sectional illustration of the field-
effect transistor 10 along the section plane IV. As can
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Regions in which refractory netals are situated are
represented by regions with grid network lines r i

hori zontally and vertically, see for exanple theblgwms
connecting portions 54 and 56. Regions in which 25
silicides are situated are-Tépresented by grid network
l'ines running_obliquely in the figures. In Figure 3, )

t REs HHfgEEd ot B hglé’f&ﬁﬁec‘%'i n@h?eﬁﬁxdﬁlezso%nﬁhgl §§ g oxide
sakiygbde rewi oaadl0hmndribpecehivenyar eabéd uakednds along
regl ons of the gate r%%i onﬁ 20_,and 22 that are nea

5 LT 10

to

fheSSOtrEe Y Yh FrRal P89S A5 ord i F?]\ﬂ'?iechEX' the
belimﬁzllaasehcgﬂdés:anaygbraﬂﬂo (BPS@patedsiwiahedn nrtermetal
exe ary. . iyvent_are . h hed.w: br | j_nes,
SR B e i ISR T B ng SoreR 1T edbenn  che
t zempflalryi nesbodimentt .50 Regricdbrishe Hedideg tlegi orpgBecting
F?gg&8n4ZﬂuaﬁéanégckaQQE&l&ﬂgﬂr§£198ieé the dieldsction
e ct transistor 10 along, the_section plane |V. As .
cBA2DES VAP 10155 a1 hironedip¥terned Eheritgdieng feion 30
Oéagai?% thige gé’lfa%eoxc'b:?ﬁd%r qguioonanaogwmd t@3pectively, at
respectively, .al so extends along the saurce region :
16?‘el ﬁL? s8Lt i pFaRBEFYIFhe e%Jr?ﬁlcg;ée Jgrllag S ajRFEon
1d0ahe gqwated with an intermetal 5 dielectric 150,
conprising silicon dioxide in the exenplary

enbodi ment. Regi ons beside the connecting region 28
aFégnoe dovehedwswiat hsettienad iid liurs radcidronofpltise Field-
S E%Ec%'lgfgﬂsgbgékdele dend i Ididg JeRGiiQM 3@, Figure 5
adj oins the_gate _oxide 100 and 102, res ectlveJe%/ at
1898AE LPBPLYof ILHSSETRHIES | /G r i PEIFR- the’0 O  the
Slélﬁb'b@liricm aheld Vard gar & -Totimyserst Se0Ri an@il the electric
i L u

' t.ratiop, of the field- fect .transi st
| ReSTE e g St A e PR 170
xpoompsnefitorl 70hef diweinelregticinc I8 et aflge asource region

Vl%‘?'fpﬁl{@”&-%_%%ﬁ%%fw&e Bl echbittsl | Bhdol RHN®plane of the
substrate regio . The x-conponent 1/0 points from
t Asawiaon freg dhelgate mrgiiurel Fegilem gake TRgion 22.

y-component 172 points into the plane of the
Figure 6 shows a sectional illustration of the field-
effect transistor 10 in the section plane II. It can
readily be discerned that the connecting region 28 is
also situated above that region of the source region 16
which does not lead directly to the substrate region
14.

Figures 7A and 7B show a first fabrication stage in the
fabrication of the field-effect transistor 10. The
fabrication starts proceeding from an SOI substrate
(Silicon On Insulator) in which a silicon layer
situated on the insulating layer 12 has a thickness of
one hundred nanometers in the exemplary embodiment, and
is already p-doped. A so-called hard mask comprising
silicon nitride 200 is fabricated on the silicon layer.
To that end, the silicon nitride 200 is produced over
the whole area. The layer comprising silicon nitride
200 is then patterned with the aid of a



20 drawing fromthe gate region 20 to the gate region
22. Figure 6 shows a sectional illustration of t '
field- effect transistor 10 in the section pIaneE§IM“'zms
It can readily be discerned tggt the connecting
region 28 is 25 al so situated ove that region of the
sou r t h

SoMCEELb oL oN 10, 10 Gdoss glo] 88 gr SEELL hd egtons
fabxmca@ll@h stlage ﬁhiltm gogfiabritht ien bitehesituated. A
fieldseffest Laan%\%ﬁ&n@ﬂ sEhe J@gréff?éﬂtqry St@tSied out,

proceeding froman SO substrate. (SilTicon
| nsEF@RRENT| PTwhFla® dNsuliagdma adayersilfuat Baeph @Rwain on

5i Nsghat '1‘9195u|1%)tqrng121£‘9éra 1tzhi @K@e%&ftra@@ Bé@ﬂbﬁd 14, see
nanoneters in_the enbodi nent, 5

T SRE 5 8RR, SACs Il S Fr HOREOR' LBnpiA rgpction IV,

silag@nansdrtHe @PQihsréagbohcased on the silicon :

| ayer. To that end, the silicon nitride 200 is

produced over the whol e area. The | ayer conpri sing

S|IA$onlhustrdeed2®ﬁ Fégulres Bat taexcheétB Wiath the sedtadn III
102 O googectlgn p&9t0“ﬂ%5?3 AR et hath agghe oxide

opene ove the regions in i.ch the f||||n i on
30 ?%ng%%%r 1sqot (BREd 108 PESCITWRSCBIERE LA 1§ %rslc ted, for

subsegtiené | wiear thed 0 ,of . &t @ngmglormmﬂmul athégoxide
inon 5 the.i sula | aye

|l aye There re
ek bEE HEES cpranen i Sabaht catls it 1Y2 i bpgderively,
souexeenégi not 16nlyeelsect ichie ISUbs tarat el rsxgitdre # abut also

Se%tllf%rl]&ﬁ:flés ﬁédﬁ:ﬁ:sc?t {ﬁé&goﬁ nl%' g#{(fsa?é'x%th%B éroaflrg]hfeglon

section respectively,
gat®8 oxi de regi ons 100 and 102 are subsequently
fabricated, for exanple with the aid of a therwm

oxi dation. The oxjde of the gate OXIﬁe re
and RO WFES pedt | VRY§Y  GRMRIHE It PG Wran ﬁ‘gitlﬁl@ silicon
subid r atepoedited 14adbdit pasaekmedl ongithe she ceaid of a

8
2o SRS ASR! e ol 8L o 0. BLgend, o 2
ancapdt thened lnindeitdns a4l efida 26 are produced during the

patterning, see section III. In the region of the
section IV, by contrast, the polysilicon is removed

again during the patterning.

25
After the patterning of the polysilicon, an inclined
implantation of LDD regions (Lightly Doped Drain) is
carried out. Afterward, the source region 16 and the
drain region 18 are doped, e.g. heavily n-doped, 1i.e.
30 n+, with the aid of an ion implantation. The

polycrystalline gate regions 20 and 22 and the
polyregions 24 and 26 are doped at the same time.

As illustrated in Figures 9A and 9B, silicon dioxide is
35 deposited after the implantation in the filling region
30. The interspaces between different substrate regions
14 and different drain regions 16 or 18 are thus
filled. After the filling of the filling regions 30, a

chemical mechanical polishing method (CMP) is carried



20 photolithographic nmethod. The gate regions 20 and

22 and the polyregions 24 and 26 are produced during

the patterning, see section IlIl. In the regi on8gf MOh&005
section IV, by contrast, the polysilicon is renoved

again during the patterning.- 251 After the patterning

of the polysilicon, an inclined inplantation of LDD
reguens Ekobgbthy DopedtBeai nllisoncantiteddeut200. The CMP
Afterward, t source region 1 d e drain region
PR pas e AR el 0t 5070 "W

the aid of an ion inplantation. The polycrystalline
gah%gggg}g%% 2%@%&%&% eatgli_l | yregigns 24 ardi@l bpack

are at the sane-tine, ilTustrated in Figures

5 gAsgRgwiBt siticdheliaid defia d38 @EFHMTedAdasS tyetil it

ibrrgbant@}jé ?Ea}n@ :H@; Hdtliatsg usess] @ﬁb?)@iiibedﬁ%giﬁrsp@@tes As a
et wee | erent su ra regl ons an | eren .
dr SPRGLEgi the CE6S0re S LE RHCE. SPEPY o ALGER il height
fillkivegd dfs tgrediddd nfor eghensuB8eqgaenthempddlcation of the
mechani cal pplishin hod (CVP) i i Y :
2088 e CERVES: i oo THE S PRodh ERedstanG Fesion

g on e siltrcon ni

10 Thé4ewP net hod produces a | evel surface again.

Afterward, the polycrystalline silicon is etched back
5 sonewhat wiith the aid of a dry etching progess unti|
i t ARaShove same T WIS ad OPhearbdPPBat fhegPdA 1EAn Mitride

2 _.'ZOESULf, Q:fhl.ér_hi &e@bgﬂ@d’lgafbac'b steg, bsa:mifcﬁ@ntﬂe@abn 16 and
el t vel 1S, proauc or, the_subsequent .
APPSO Gredit B e (B PhyErtPn ERA Feditorpagre which

15 t hehsubsinred et Iegi portidnlL 8 AsssHater naFrgoged.| Far this
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an the silic itri + 200 | n o .
ab 3%8?ﬁg'sodégé rgBPgﬁiléggﬁhgpab%%g%?ﬁe {igiégg&ﬁed and
t heastipsnes:t evitdyi sAC1/Ebo9é hi BROES1ERBOgERREAC Mpethod,

pg&%bonmagkit slwli@h%_ aBrBanFL_q(ialsﬁQaatiéﬂ s irpuragpga_@f% t hﬁ being

phot o .resi.s ayer 1s a I ed an ttern t e

DI BYBRUESHN GG Mok apHRECRe iR tHe ARSK AMERIGIESE the

i | bustrayédni ¢ gur e22 hei nghe source side. The silicon
nitride 200 is then removed within the mask window 58.
The photo resist layer containing the mask window 58 is

then removed.

Afterward, nickel, for example, is applied over the
whole area and, during a heat treatment step at, for
example, 500 degrees Celsius, forms a silicide compound
above regions comprising silicon, i.e. above the
substrate region 14, the source region 16, the gate
region 20 and the gate region 22. The connecting region
28 is produced on the uncovered part of the substrate
region 14 and the silicide regions 104 and 106 are
produced on the gate regions 20 and 22, respectively.

The nickel is subsequently removed in regions in which
silicide has not formed. By way of example, the nickel
is removed by means of a wet-chemical etching process.
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produced above the source region 16 and al so above the
20 polyregion 20 to 26 on the source side. The silicon
nitride 200 is then renoved within the mask w 8
The photo resist |ayer containing the mask mﬁngggﬁhQSﬂms
is then renoved. 25 Afterwarkf mnickel, for exanple,

is applied over the whole area and durl a heat
t rzeat deAussrepedt morqum:aﬁﬁol él%o@n@edf]e%s ebres.%ﬂsllcate

foﬁaséifib Ebd%d%% {SQ'QOérCQM@WwﬁdKE area.
sifi%on, "1 e Substrate reg on 14,

sdm@esxlem@fhe 1951a5ﬁ$1e11;:1%1tb5 %BuFe@Pon io“’aﬁd %hSXSS‘P
region 22. The connecting region 28 is produced on the

uncovered part of the substrat d t

Sid§ cPééuﬁgﬁﬁéﬁé fou Bhdutes 4ol %?%dgééd o %hggnn?‘:tmg
q%#p@§ogg gmdaaa Sespest tiveh y faBbitheedi ckel uhﬁt end, a

subsequent | ved in |on ilicid

noeh ?%?%%Ehg Y€ of 8§§ﬁ§ thg)nléﬁg}<§|§h$en§5§§§ c°
bypmm6e0ﬁ.nanll7&i shenteak @tl@tﬂSnglb@ ocessach g1 qkee which

2002, - %en@%d' st dd &1 gHEeT o ATt or thens 54

siff %a%e 15775 su sequent |y pp|| pver t he th

whahé drbea. ThEFhéiCé’NarC‘dht B%leassar‘ilé Ea% 5, Sy~ Wt

Wﬁyu&{;sééﬁmlrﬁ oPaés idd usbeat ?}e ncbhgecesng2dandions 54
he connectin ortions
f aBRf c&bed ASToSH %? éﬁd Figung, ﬁggraﬁhlc method oTC

i Sp?@ﬁﬁ@éﬂednl guehder viay tp‘raxdlﬁ::ellmg heateright 80 remains
ass 110 ntact hol £s e t e
P%ﬁWﬁaat39& “Yvhne c%n%g %%F%?%héyg4§§g gﬁ%QS at%hgeglon
coﬁOacch@ﬂeagarmaﬂemlaﬂIliﬂj(ﬁ%ﬁ0vw¥$ﬂa%%ﬁgspéﬁwﬁﬁn the

or QSﬁnIaetﬁ:Bg"pw%l%an BEChLHAO tBRI akRs Y24 icaand B6. As

, the contact holes are produced
|n such a way that filling material 30 renains

betyeenmés hgl caneaiddaihamyr t i56n bdadndgt heo gdtlee r egraecting

15 20, .Filling s bet n -teh ,
coRRBELPRS Egrérgn%g%JﬁhggF%gﬁggégggéalo§92§§9 ofl@xanple

nmetak mﬂ:arlcam:rteztco&ﬁlelcﬁ:aoﬁmgCQr@tQi@S c@hﬁ@éﬂ”ﬁgas the main
port| tgén@ndIiﬁﬂ d hels Pr ogigRonuBY i waypph ied over the

lnterconnect 50 contains . £
alwhpmen1ageahean§|nthen patterned with the aid o a

photolithographic method. In this case, the metal
layer is removed again, inter alia, above the silicate

glass 110 along the section plane IV.

Figure 13 shows an exemplary embodiment of a field-
effect transistor 10a along a section Ia, the position
of which corresponds to the position of section I. Like
the field-effect transistor 10, the field-effect
transistor 10a contains an insulating layer 12a, a
substrate region l4a, a source region 1l6a, a drain
region 18a and a connecting region 28a. The field-
effect transistor 10a is covered by a silicate glass
110a, e.g. by borophosphosilicate glass (BPSG) which

serves for insulating metal interconnect 50a.

In contrast to the field-effect transistor 10, the

connecting region 28a 1is situated transversely with
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constituent. In this case, alum numis applied over

the whole area and then patterned with the aid of a

phot ol i t hographic nmethod. In this case, the netal8 MAY 2005
| ayer is renoved again, inter i_,a, above the silicate
25 glass 110 along the section plane IV. Figure 13

sh e t
RUBRRL UG M BOPIRR (Bln? Hghdy RS Gheracion o

whtbl doralebpRfifRet otTaRS PBSPEI df%0f TRt Fenree ERgdon 16a

30 thesdi el drefifrechal £ 2R S§8Ep 1Gis t bRef iRhid-&f f Eéblon i6.
transistor. 10a contains_an insulating | ayer 12
% :Hﬁ%ln the

suBSLREFES efBVAFA, &P SourtPTEyYi on=EEE" a
reghenlidangndegcannerhi ig r&gpedopdd. rEweidr e2do, i.e. a

effect transistor .S cov by, Si S
S5-5908T PRy BorOROs el rearey i fupely i type as
whicale sebyesater tegidmt ilg nehle | noenechasot S50aion 28a

t I '
COﬁ%GCtI g fgﬁ?dﬁg %aglgegiguaﬁg ?gg%:%gés%%glbheZ3§ The

6 NAYsz@eSe 1Begiespedidad o aSchapimes tﬁ@tnnfeérrt@si to the

d%bﬂae%gn%p%@tﬂo@n M fihe dieldpfdecizdransi stor
Oa. The sodrce region 16a is only about hal f as deep

as the source region 16. Situated between the source
r eghen ctimetd ridher &gimsul 8ti rgur eigi ovud2abes fabricated by

p- doped re 230 i O av pi NG
t hBeg8fe ¢ du%%?oﬁl?§ge ggljgﬁe Q% Fggé@%gglon:ﬁﬁnlque
ThHowewnmectlngEﬁuyﬂvn:Z@Qenmdﬁﬁettgmbﬁél@@nﬁce regrop are

163 and sihe segi:on 230 (the csubsivale region 14a, is
to t he

t hus connecte 10 connectlng region 28a via
the region 230. The connecting region 28a can in turn

be rhabiaiad byempea gg ehboldindrdes tisd Ngolihee region 16a

sal i cide techni.que. ver, in ot her, e | a .
enB8di Nk, rﬁ@ﬂ%ﬁ;%& aﬁ?L&%be?%ﬁansgrcggﬂﬁ@ %ﬁg region
coaeechsngom@mﬁmedmc’amﬁmm exampler yin this case.
enbodi nent, the source region 16a and the region 230

are |nterchanged Only the region 230 is

cofinact - donndeged axany 1o onEFPeGLMarH; soéas‘éhezd:ranSlStor

illustrated in Figure 13, the polycrystalline silicon
is not removed above the substrate region 1l6a, so that
gate  regions corresponding to the gate regions 20, 22
are electrically conductively connected to one another
via the doped polycrystalline silicon.

Figure 14 shows an illustration of the field profile in
the substrate region 14 and also in  the substrate
region 1l4a. It shall be assumed that the source region
16, the gate region 20 and the gate region 22 are
connected to a potential of zero volts. The drain
region 18 is connected to a potential of 10 volts. The
field lines 240 illustrated in Figure 14 form for this
potential distribution.

The use of the SOI technique and the connection of the
substrate 14 mean that the following conditions result
for the so-called GIDL (Gate Induced Drain Leakage):
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In a further exenplary enbodi mrent of the transistor

illustrated in Figure 13, the polycrystalline gilj
is not renoved above the substrate region 16a;ﬁ§o“$ﬁgws

gate- regions corresponding to the gate regions 20, 22
25 are electrically conductijely connected to one
another via the doped polycrystalline silicon. Figure

14 shousnhanel lehdst | | - file i t
substrate ngFg%Si%§%<g@ ?&o ?%t%hggg Eﬁgrgté 53 4¥%05t
regi oRli4dhg tE5phd| lpaegsantbdonhat gate soidee Weghorthe

16, theegai® tREi Y20 A8gibhe gat e egbon @218&&: field
conne ted t§-a potential of zero volts. The drain

regi o e@ﬁﬁﬁ&neﬁF%%%%?xxﬁ%ﬁﬁ@h?goft?O 761 t dMPpRyed
fiel dblreakdomo dtddarsgtiat ed ighdi glkedl4rfeem f@tarddlistor
35 potgntial distribution. The use of the SO

technique and the connection of the substrate 14 nean
that The adslitgwirhg tbeadiftiedns cespbhentorl thedirected in

SO- cathgd LB -d&Gaisn | %g&l n heakaggl: roesg.bll\@‘Yihat

2005 - 17 wthout the gate regions
al mosEhgl| Preakdews| yoltags éﬁ@ooﬁfléegatlf@oﬁhtﬁ@ off tthis.

t he yS@oﬁbohéﬁtgaGﬁr%%@é@“%ﬁ%%é#éﬁ%@lf‘®9MﬁrrEbBEGt to
i ne 5n3|t results, leadjng to an |ngrove
br eak 4Fo#7ph ¥Yer - éfrect FFaﬁm?ﬂQﬁleq%.to

I n addhel@ﬂtdtmxideldegdmmnmﬂm R0 dioect edspactibely.
x-dir §t'm}§§ﬂ¥@as 85t WMl Ehe c%%gtft%%%E}eﬁ% impinge

brea own volt age a S0 rises becduse 6
y- ConPonéiss drEectapiqrangdfer s2? y beifidrer eshegt dapise an

the coppoaeshelVOidi vertpthe chapge garphers trﬁe thsate-
gat e oxi de {f |on 100 and 102, respectively.

resul €97 R caﬁﬁler§e¢%%?ﬁgebQﬁ@Qﬂﬁe the
gate éE@ﬂtﬁbﬁﬂthé beé@ﬁ@r&B@MnCauﬁg ang#datly reduced
aval fgh$ﬂk act ionjzation. Tﬁ ?ate- co troIL

br eak 3 relReed pEUALERCRR . MR8Er oRFhofRE arge
generaTnyers greatdef resmhaxkdtot heughatepastide 100 and
i oni zggd onreMiate 0feie CRATAC ount of the curved field

lines before they can take up enough energy for an
impact ionization. This means, in other words,
that the average free path length up to an impact
ionization is greater than the path to the gate
oxide 100 and 102, respectively. By contrast, for
long path distances of a few charge carriers up to
the gate oxide 100 and 102, respectively, the
charge carriers emit .energy through phonon
scattering, with the result that they likewise
cannot take wup enough energy forr an impact
ionization. On account of the small number of
charge carriers with long path distances, the
substrate can take up the energy resulting from
the phonon scattering without an impact .ionization
occurring. Consequently, it is also 'possible to
switch voltages of greater than five volts and
even greater than nine volts.
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carriers are deflected to the gate oxide 100 and 20

102, respectively, on account of the curved fi

| ines before they can take up enough energy" foredgw‘Y 20
i mpact ionization. This nmeans,,in other words, that

the average free path length tGp to an inpact

'oﬂa tljt?g{bé% 1g§§§:gﬁcte|§anbé@fegﬁt rédh%éxhaecéyaﬁ:gg%én 14 or

(0)'q an respective g By contrast
| ohfapant ¢lonnastdnomfpaer tten chir 8 @aFict 23 ase chosen

t hgo 0@fee X Qﬁoitgot%% 192 esaeget Idéedmeztéwegeﬁeaaged can

carriers enit ener rough phonon scattering
t her# EBuMerivh 2R YIF?e%ﬁg% %@n%%ﬁEb?gtBQét&ﬁneﬁ%ﬁgﬂr to

engray xfecgtl&n pApacindi canezatsu@etr@ﬁeacmurar oflakheis thus

i BFSHEBESS! 1 ot Be1 Pt & LORADIE tp EREZorghrmiors: B

r egsiiktuag bfonthehemphsnnesscmEhEnbnngAthhet angh voltage

N zat.i-0 5 t
TBRShaLEtkpobeotd AU A CHBSIERY 1} obr0g are
votoss ddrablen igmzaresd t han GANRANEIR. Woth Nmowpogield-

d8redbheclangestodist ances between substrate region
or 14a and connecting portion 28 or region 230 are

chosen to be so short that the charge carriers
genegatedisaBhotisi faln \eetamplaptdl gmbpedimenconnent krg field-

ortLon, 2 t.o 5 th ' d th trat

b e 588r o s R APt 57 g PP B it prareitel,
chwhgehcamamsnstosﬁ amret aesehttihé lyeannsss umird ohélle the
thflgighe¥9%8§getﬁ% QE§E5£9518fd{Qe Aéﬂ‘jégééﬂﬂ Flgure 15
t ransi st or a are considerably inproved
cospavs s shewi e lidreif g tel Granpistpest 2t5r0ar‘?§+ds,t%5% along a

Fi guEeidn SHAWs AhEXSHP alyneBRodinRH dbiFedydnds to the
field- effe&% Eﬁan3|stors 250 and 252 connected in .

paP&f i BFon et PEASHOPord fare essential ly

constructed like the 15 field-effect transistor 10 in

taﬁgwgéégfSgéggggtliﬂg?ym¥%grE%Aﬂé%? fﬁf%tionﬁ 254, 256

ransris al'ong a  sec
posidi @A 8othams dreewr fabpbadseto ithe self -aligning manner

with respect to the polysilicon of the gate regions and
poly regions. This means that no filling material 30
remains between the connecting portions 254, 256 and
258 and the polycrystalline silicon.

Figure 16 shows an exemplary embodiment with three
field-effect transistors 270, 272 and 274 connected in
parallel, which transistors are essentially constructed
like the field-effect transistor 10 1in each case.
Figure 16 shows the field-effect transistors 270 to 274
along a section IIIb, the position of which corresponds

to the position of the section III.

Neither filling material 30 nor connecting portions but
rather only polycrystalline silicon is situated between
the individual gate regions of the field-effect
transistors 270, 272 and 274. However, filling regions

280, 282 and 284, respectively, comprising silicon '
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position of the section'Ill. 20 However, contact hol es
for connecting portions 254, 256 and 258 have been
fabricated in a self-aligning manner wth respegly MRy 2005
the polysilicon of the gate regions and poly regions.
This neans that no filling met2®rial 30 renains

bet ween_t he connectln% portions 254, 256 and 25 258
aiftt PHAED AR r§StaR FPAcEBPVPCORS PURRtEate SIRANOTHH Of the

emmcare/fﬁﬁmdlﬂmhsmtbrbhr@ao fiedd- effiect The £filling
transi st or and_274 connected in g rall el

LR D 260! r” 2B e kE A T r s rar uerBl B Ree that
tluyéﬁkyihg#fpmly¢rym$aklDMelOsuﬁleauh c&e. cdimprots the

1%0 SFHR/ :jl E.fé%elhéng g?rl?é%\%g% 27&1%0 21714eld—effect

cctrrraésqdcﬂmmw@héows’mumdoatt Hdeseedgen PE| .tigs field-

Nei At fdddddigsvpderiAd &0 opL, connecting portions
but rather only polycrystalline silicon is situated

between the individual gate regions of the
firdlfdnef fealy tgmOFESt OtEl§e27QJ,se?720§nd 2d4r HOﬂ\ﬁé/Rﬂweffect

TR | 12bntE 82 P a58° 2RRE G e Like the

&ﬂm&ﬂdﬁéﬁﬁmwe thansubBbraﬂ@ regp odsivingheransistors for

el L J’;?ﬂa%gk%&o%%oﬂ%t nZgdprdie hid | {Bﬁeld-effect

reglons attere I N SuUcC
oFEENFIFF 5 v+ skal B?ﬁe agig iRt 200 éoﬁrzréc'tlglgt haig 332,

th}IM.Q'ﬂ'Vfléll |s'e';%ﬂa&ﬁ2d;2§r@ﬁt\&t@ﬁ? ﬁl@ﬁ%fyelc@'IQI L@ﬁ%‘ayl 330 in
ransi sto an a e S O e | e
LGNS LR Y o Spsohefo Lt | fE40r S CaRbiing iiL, 332
ofdrfmu;rs ftthaé dmenhbegt celQ t:—rxaﬂes_{ S3®0s £320 eb@mnddey advaeihding
o oAst Leted kgt Lisl & ebf oot JLANSIStof A9 v

as dr|V|ng tranS| ore f or a nmenory ce
ameEERROM The field-effect transistors 320 to 326
are part of a driving unit 332, whichis separated

fromthe nenory cell array 330 in 15 Flgure 17 hy a _
b T Pen TR FEE S Chhe tHanA U t 35D i vish t iave  been

NERDTY ceeldd arpay 330 methexanmplse aé:;qmlaiim@d tabbh@ with

S%é%@éé%%e Orgﬂgg¥£§r7gcg8rgbgg E%r%ﬁ%awANQ40 , 344
and 346 of the field-effect transistors 320, 322, 324
and 326, respectively, are connected in this order to
potentials of plus ten volts, plus sixteen volts, minus
ten volts, plus ten volts, respectively. Gate terminals
350 to 356 of the field-effect transistors 320 to 326
are driven by a control unit (not illustrated) in order
to drive memory cells of the memory cell array 330
inter alia in accordance with a programming method or
in accordance with an erasure method. However, the
driving methods are not part of the subject matter of
the ©present application and, therefore, are not
explained in any further detail.

Figure 17 additionally specifies a basic circuit for a
memory cell 360 of the memory cell array 330. Further

memory cells 362 of a memory matrix are indicated by
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met hod. 20 The field-effect transistors 320 to 326

have been fabricated by a nethod as expl ai ned above

with reference to Figures 7A to 12B. Terninalsn§4@§,2m5
342, 344 and 346 of the field-effect transistors 0,

322, 324 and 326, respectiwveky, -are connected in this
order to 25 potentials of plus ten volts, plus sixteen
voatrsowri nThe beherontesnogyt uselken odHl the mespegt icedlly.array

Crang; €65, 8055575 50 1 8. Uael Iy Ehites uni o

(not illustrated) in order to drive nenory cells of

t h@ﬂgerﬁé"r&’oﬁel bedfr %V6Cﬁ3goﬁ9aiiﬂtsera ahiegloi aEPQ{%Qf‘QESrI 364
wi th a progranm ng nethod or In_accordance Wth an
er 88¢r & ngeheat I pRWEFERS UKL d? PO nd et HOBRT ¥r éXr@gSistor

pasbaofist he subl@céfidEt et rahsilhe Present aapplare@i-s¥ddring
and thergfo%e, are nat ggglalned in §%¥ further 70 g
detAFPIMSSLBEGUAEYEF tPORYPEY Sp&ES eSCH bR’ 370 an
ci acahtinhel aegiermnr Theeldat360c@fmimel nBWOr yscebhnected to
array, . JRuUrt her I el 362 . r

na rﬂ%gége:yﬁ{lc?ggﬁngg88¥€%NA%%2085 eéﬁﬁlggg?d%%é f%% the
ot heangbabey Seékl sirgt theantrompned! 374 raf tB8Otawasistor

copstr Ughfdchbkede TefRry;£el | tﬁ@o-in‘@aé@gBrfy ®Ehls ten

360 contalins a nenory_transistor 364 5 and
seVY@etEfort & rBRSFSRBr VBB NThErREFBFYiNCadt St 6r BeUtage of

a pies dt@‘r{ ec%ultg aris?i;lésﬁaﬁés Bvhth quehas gératsg&iepgsz; 0 teréninal
I N me at.e er et n.a te term na an ,

L ihne e Hhaistolt JEEM R S0 ° el Siriliall 1ine
t 038@, wantek | pneeBZ2al eanlf nghtieha has mimmal i8F4uehceheon the
10 ' 324.a t ' 3 h
t(r]%%é?gfﬁ%uﬁmé%gn% t glesol‘lv\%er decfflnngag%ﬁ@etﬁr}{/olecteggle o3f60' A
m BeEnieal B2 sof s theesemneLs Fay Prodyr asmicegnasied to  a

votéAgEnef 3BLUSFt @RV AileS d-ANESENt rhiE i HOoLT 38H €A gate
A term nal r 364 | eads

AT I AR QNS T LN O S,
I nflhtieher wor&h@inpr ogRamunigrand et@swsetoffi thea terminal
m%@%yofekhesﬁgaﬁ%istor 320 and to a terminal 392 of the
field-effect transistor 322. On the word line 388, a
voltage of plus ten volts is present during programming
and a voltage of plus sixteen volts is present during

erasure.

A terminal 394 of the field-effect transistor 366 is
connected to a bit line 396, to which the driving unit
332 applies a voltage of six volts during programming
and a voltage of zero volts during erasure of the
memory cell 360.

The memory cells explained with reference to Figure 17
are memory cells of an EEPROM. In the case of so-called
flash memory modules, there is only a memory transistor
in a memory cell 360. A selection transistor 366 is not
necessary. In another exemplary embodiment, the memory

transistor 364 and the driving transistor 366 are



termnal 382 of the transistor 364 is connected to a
termnal 384 of the field-effect transi stor 366. A

gate termnal 386 of the selection transistor 36@g MAY 2

| eads to a 20 further word line 388, which is 6 05
connected to a termnal 390 &l the transistor 320 and

to atermnal 392 of the, field-effect transistor 322.

OnTeRe LG 11 888 ransigsPragd -6 piusdt 8A-¢alLEed $plit-

pr gseet tdemisigderogranm ng and a voltage of plus

si xteen volts is present during 25 erasure. A

termnal 394 of the field-effect transistor 366 is

cowhect edst o carimon | itee 296, thewhim@Emdye deldi ngtunidtures

332 I | t f | d i

5 SoRshRTrER. o dURE L 35 EUAT ) eF el CVBRTHRBY  ana
nepmpgraeMxn@BOvoIhegﬁ:enooy' cedhparxplaéhed viigth magnitude
re&%@e%%é&#ygur&%{h aLe "Hé}@étce@ |1 of @%EEEB% the

In the case of "so-called 35 mam)rg nodul es,

t héielis edfiaFta ﬁéﬂﬁsyswaﬁsu%?cfbr toj P36 megsoFdd@y to the

36QnvAnseloect ik t haasbst Qihe36§1é§dn@ffe@@<3@§§ﬁéys tbs 320
anot her nsi.st or

10 3640 and32t4: %?@gngg‘g?gkg}?‘e‘g ort}g%6 % t{?/%Y FpgEgration

2linceakiseed itheondrivangi shat, 332e. cann hesoipaklkedized in

spl.i EEa i star | 0 | the
neh%%yscgkl %%t&%ésn‘ nfgg%é d&e&g% is that
erasure vol tages and progranm ng voI t ages of

cogpahath vehynhkgh M'Hié@fec@r %r%%%%%%%&)é yhaCh ffinnel
generated wth the aid of the el d-effe

15 t r apsi-dreffesio EH2BIESHEESS cPrrneg tféblrﬁé’atleﬁ/enbfl?ﬁ‘ﬁover' as
Theatise plellicefretd- effoedidtansi Hor 8e820el0 ¢acB2having

means t hat t he degree of Jntegrati nereas

th 8H§ﬁQﬁf$% te %é@giaﬁﬁﬁa % Vi %?l sﬁegzgﬁ%' The
wayguas etlte maﬂ;dy cesesarwayhsst:)he Bmthnlvezchamatransistors
f' Skgngﬁzgﬁt f'lan é?é?ﬁ.élandI B fée%sels of conventional

fagn
ect tran Istors are ?abrlca Mor eover, as
20 naﬁyansérs@oésf, chis difsiaelbreved HR5Prel BadRTESY wgdth of
t weheopheahenegi ons can be connected in parallel. The

The threshold voltage vVt of the field-effect
transistors can be set through the doping in the

25 channel and by way of the thickness D of the silicon
between the two gate regions. In the case of the
transistors explained above, the setting of the
threshold wvoltage 1s not problematic Dbecause the
threshold Qoltage vVt does not have to be prescribed by

30 way of the gate oxide thickness, the work function of
the gate material or the SOI oxide thickness.

The current vyield of the transistors explained is also
described by the height of the silicon layer. Purely
35 computationally, the channel width W of a transistor is
equal to twice the silicon height. However, since
double gate transistors have a significantly better
current yield, e.g. a factor of two higher than planar
transistors, the required number of transistors
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current yield rises with the nunber of transistors
connected in parallel. In the case of conventional 20
transistors, this is achieved through a |larger w

of the channel The threshold voltage Vt of the CUE‘MMfzms
field-effect transistors can be set through the

doping in the 25 channel and2By-way of the thickness D

of the silicon between the two gate regions. In_th
ceomnettefeint pansidedr sadx P Wﬁa%b%nt%%es%%%ﬁﬁg than

C\Iloﬁf& g gshol ﬁrdﬁ?l t1§¥9§e1§ n@éoﬁé@?h@&@t i eohegédesation.
he threshold valta does not ha

p’?%%%?f%@% b;ﬁl@@l\ﬁaygﬁ?n?h%tﬂﬁﬁe ao‘?&déutf%rlgl%ﬁé%s EQhemost
verk1 {oaeibps. of the gate material or the SO OXIde
thlckness The current yield of the transistors
explained is also described by the height of the
sIﬁlannﬂ&merexEmmdbnySembwﬂumammonaLhy ad@bt Epranied the
LR Wil E8NORLOL s BOUB| 4 Othe Suiion 607 the
Ft &oub

wever, Silnce e gate transi stors have a
ssghmdanm 9fbsheeAradar maaian b8, BN sauFget sFIPR 16

h' gﬂgr kkaRnp! %@@‘iont ransi 4£s, ad heféﬁquaéedposs:Lble
er of transistors nect ed

in
p%@laplél:eékinCB¥e§PénWFL|t@aﬁHJ}?'C§ﬁ%I%‘? ’Ezﬂﬁh ﬁBuPEmg area
r 8 UbkabroRppedy egeti®iddroalcttonss letanconand the sheet
Therefore, single. transistors are sufficient for nost:
abpFiEaePGRs. 5 In another exenplary enbodinent, in
addition to the mask window 58 there is also a mask

W-pdawf Qi d h&i%rﬁﬂ)an dbﬂﬁoeflm'élﬁ%sdrékﬂléﬁ%@n t8e E&ﬁlrce

sour ceregi on t he drain 8 are as fa
a5epbesFblld 16n8onpiet 6 1BoVEPSHORP1 LG ARG 00 Gt COUTSe

ti‘fkéw?@éerdd}g:@c:]@ac%nﬁé@t[é’@r tfon edMaﬁtptLble Wmﬂm attungsten
resi stance and .the she resista t he
eXeNpRaF§ n@ﬁF?ngpr%¥ﬂ%%£ B%gas &}ggatfg glass 110
regiionsa#é andléberticalbyr egcondut8iyedy of copmesged  to
|1 kew 38,6201 8CE 7CRANGSY §YachAh VAL Wi th tungsten



contacts which extend through the silicate glass 110

and are electrically conductively connected to 06 MAY 2005
interconnects in nmetallization |ayers. 0 6 MAY 2005 -
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12, 12a Insul ating
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aln region 20, 22 Gate region

,_10a Fi el d-effect
ayer 14, 14a Substrate

24, 26 Poly region 28 Connecting region 30 Filling

oxrlde hoto |V Secti @aemdaréfzf%%t'\/bctzaéngl@t%rconnect 52
hgn arrow x Chann direction 5-4,

Confér

ffg portion IBSUNBSRNG

0 M rror pl ane

1004,1Q02aGat e oxidesuegteate1Q@glk95 Sal i ci de region
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50
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60
10
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Silicate glass é@%ﬁg
nmponent 172 y-

d-effect transistor

dlelectrlc 170
S|I|con nitride 230

24OC§aehellan@925O 252 Field-effect
254 to 288 .fpRaecting portion 270 to 274

Source region

Drain region
22 Gate region
26 Poly region
Connecting region
Filling oxide
to IV Section plane
Metal interconnect
Direction arrow
Channel direction
4, 56 Cohnecting portion
Mask window
Mirror plane
0, 102 Gate oxide region
4, 106 Salicide region
0 Silicate glass
0 Intefmetal dielectric
0 x-Component
2 y-Component
0 Silicon nitride
0 p-Doped region
0 Field line
0, 252 Field-effect transistor
4 to 258 Connecting portion
0 to 274 Field-effect transistor
0 to 284 Filling region
0 to 326 Field-effect transistor
0 Memory cell array
2 Driving unit
4 Broken line

0 to 346 Gate terminal



280 to 284 Filling region 320 to 326 Field-effect

transistor 330 Menory cell array 332 Driving unit MAY 2005
334 Broken line 340 to 346 Gate terminal 0 6 MAY 2885

- 24 360 362 364 366 368 370 372 374, 378 380

382, 384 386 388 390 to 394 396 Menory cell Further
menory cells Menory transistor,, Sel ection transistor
Charge-storing internedi ate Iay?e‘lr Gate term nal Wrd

Ilng Ter m nal _AUXIM% line.Termnal Gate termna
0 ne  Ter i nal i Ilﬁé 6 MAY 2005

362 Further memory cells

364 Memory transistor

366 Selection transistor

368 Charge-storing intermediate layer

370 Gate terminal

372 Wword line

374, 378 Terminal

380 Auxiliary line

382, 384 Terminal

386 Gate terminal

388 Word line

390 to 394 Terminal

396 Bit line
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- 25 Patent Clains 1. An integrated field-effect
transistor (10), having a substrate region (14)
surrounded: 5 by two termnal regions (16, 18), oﬂ@ MAY 2005
term nal region (16, 18) being a source region (16)

and the other terminal region (16, 18) being a drain
region (18), by two electrlcal5 insulating insulating

| ayers (100d 10?) whi ch are a¥ranged at nutually
opposite sides o 10 the substrate region (14) and

ar & 3§ WP control  regions (20, 22), gy %mo
electrically insulatlng regions (12, 110), the

ulatln ) t
ﬁually 6ﬁbo e S|§E§%b é%%%bQ% ?ggg%gu&lo 14)
15 hauvd rigy aarsuédssmatla:addgﬂamnb&fb)t i ser cownéedi ng regi on
Cong)ec bo at@@'ﬁn&ngg3% gﬂhor?sn ehgct riggal |an§°%@%tlh\é@. region

I'n ion produces “an electrlcal
corfdbot i $8) coRAEBE| oh HFAUREH GTRIHFY ni (A& ré@Pont?i6)°ther

ang drhf rsubstdptdh raeg ondlbeikd 4 hergondvegive (18),

connecti ng | on cont ai ni.n
et - 86ﬁ366f-6%&ig§ i bR FUt AR ndeErS (100
semoczondummh Caﬁpoulﬁdangep‘larat afuauabVer bpgoariee ¢fides of

subst.r at 14 :

ST Tt n EhaP B 8" R A Y bt PYo e
a mgammag @Q®a 24) t he source region (16), and the
(1Z§foéw5h%l%g¥ﬁﬁkﬁ81§Ieﬁn@ﬁlé@fnéu %%?Qh% f€9i 0n10), the

covering the subStrate reg etvveen
)

f he
tmnsmslmtatnq]grqew% (490, 118 b&ﬁ SherEaR Ahet Joicually
It JiREonst (b s&?ﬂstﬁaté’hﬁeéi@hd(tﬁfect

AR () el et b EhalT, WOBALRL S ecior

SI I (i26)deocaf a medmt HREMg afneknhi ngl©©tmca'élmf conductive
gr e&{n c{ﬂ% 1498g9819r eegneRIsi UsrSAdLOE aan efdBed©F Yecally
icrd arare earth netal silicide. 6
MN¢qnﬁM;t1ve connectlon between one terminal region (16)
and the substrate region (14), '
the conductive connecting region (28) containing a
metal-semiconductor compound or comprising a metal-

semiconductor compound,

a part of a covering area of the substrate region (14)
being covered by the connecting region (28), which
extends further over a covering area of the source
region (16),

and the part of the covering area of the substrate
region (14) covering the substrate region (14) between
the two insulating layers (100, 102) and between the
two control regions (20, 22).

2. The field-effect transistor (10) as claimed in
claim 1, wherein the conductive connecting region (28)
comprises a silicide of a metal having a melting point
of greater than 1400 degrees Celsius and/or a
refractory metal silicide or a rare earth metal

silicide.
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- 26 3. The field-effect transistor (10) as clai med

in claiml or 2, wherein the insulating |ayers (100,

102) for insulating the control regions (20, 22p 6 M 2005
the substrate region (14) have an insulation strength

of at 5 least fifteen nanoneters or at |east twenty
nanonmeters, and/or wherein_the distance between the
termnal regions (16, 18) is at | east 0.3 mcroneter
oB.at [bast field-eiffecket Sransagteor wiéPeéi nagneclaimed in
12;%9@1 601 90 {h8kedt: Rotd ;4041 8¢ ThaAl alegbons o616.102)

avé a shal | oping profile  gradien
pépmtkﬁ%P%®F¥%%lm§ﬂmﬁ?%6éoﬁaﬁﬁ&}%Psné@ﬁvtdﬁ@ oﬁrom the

ggﬁﬁgﬁ&ak@a&%gﬂﬁh\ﬁl4ﬁ K&vﬁrﬁﬁtﬁhshmaﬁlow|§tﬂéﬂdﬂh(ﬁf at
greater than 15 volts, but prefer bl%% | ess_than

{ RERBY FOILEE ST DRI IRES VT 152895 YWeRy nanometers,
fhﬁkidg@ff@ﬂ‘lteﬁéﬂnsll\ﬁhér (tQtascel abaedebn onde oftdiminal
precedi ng [ erein i RS

PLEGSAR S Ty, TR 80 DL RIS (st
nﬂlu|mhnmdmﬁuﬁrf|eld effect transistors (10), 20

82%95 ~Mhepein dhe Lpsul %@raaﬂaqyerr&@m@ ng18h!ieen both
dioxi de or conprises silicon_ dioxide nd/ or . wher ei n

t herBiRal GRAICRS ngl§ egl®h PaYe) 3 §ha&&r°w SHoRIAg profile
ng???éﬁrggtkﬁigh ( é?&l%@hlé*19w¥ﬁdh?ggﬁ &olfage having a
| substrate, r
I NEREAE L T o L L e
thdﬁél svorté1Mx agr@lanerfedthanorres ofolttse pbecedirgferably
ch ALt ahensl L) substratfreolnn, £d4)ogontalns a

y nnnoc st senlconductor mat eri al
and/or i s doped |n accordance with one conduction -

type, apd Whelgi nedhe-f efphnak sthegi(ans ek6,c13aa)mea1 ein one
doped i n accordance th the other conduct I‘-’% %‘D@{ region

3916 thhPF PRI R Sl MSans¥RELT T 187 ad ™A
Oﬂez(ﬁléhgaﬁwcemIapchasmaawmmgenayehewhnnhobarrles a

20009140 22 AIS £l EPHLLEA N CPRAYELT YEbY,

o-one "dano
and/or wherein the insulating layer contains silicon

dioxide or comprises silicon dioxide,

and/or wherein the other insulating region (110) 1is
part of an insulating layer (110), which insulates a
multiplicity of substrate regions (14), preferably a

silicate glass layer.

5. The field-effect transistor (10) as claimed in one
of the preceding claims, wherein the substrate region
(14) contains a preferably monocrystalline

semiconductor material and/or is doped in accordance
with one conduction type, and wherein the terminal
regions (16, 18) are doped in accordance with the other

conduction type.

6. The field-effect transistor (10) as claimed in one
of the preceding claims, wherein the control regions
(20, 22) are electrically conductively connected to one

another.
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0 6 MAY 2005 - 27 7. The field-effect transistor (10)
as clained in one of the preceding clains, wh zms
the substrate region (14) contains six si de aﬁgas
wherein the substrate region (14) has six side areas

5 and/or wherein the termnal regions (16, 18) are
arranged at nutually opposit &7sides of the substrate

e?lon &ﬂé)fleralgrfeeer%rg g@%eay“{rd r 'eﬂ 1&§8 in one

22) are arranged at opposite s
subSt taee pr_@ﬁt@gr%ncew,)ns swmreemet £ asubstrate region

fielgdy ebbaebihsarsixstdiad 10teas, ohaiWRa-dih 0fBeOkubBerate
precedi ng i%alﬂs, for sw&tchln vol t ages having a
TGt oRle (b gReat 81 359€naReHFeat er than nine vol ts

(Nammﬁ@ferwhéaeiﬁrfthen reeisa lbutrgariedes abl y6) ess8) are
thir a field- e f%ﬁ%

| t 9,,Th of
tr%ﬁ%?%?% 5§PCP§FH%H1¥n%@§§?§ﬁ tﬁédﬁfec%dlng Clguﬁgtrate
asregdonvihg) transi stor on 20 a word line (372, 388)
I 6) 9fc 0
o PRARNE BBk e) e BT meieri S ene v ) 2T

t raFstRyed aprpl P pga Al ¥ ormERsts Mot t ageletSo of h&hsor aubs trate
liheg{S(2(1888) or to the bit line (396). 25 10. A

method for fabricating a field-effect transistor (10)

as clainmed in one of the preceding clains, having the

meg hod Bitepsusabost eda W £ 1ol - eESéctcttnanbystbhe (10) as

or : cified. f t' rate region
ATEE L 8 o W B RPRaF el gTHREY 167 187 at
t heor ssbdttchtiag egpbhaged) hesriang eenimagniegiien qflegreater

18QharpeP§%a@e§ou1rbel nr?ﬁ'n%n ¢dPisand t%‘%eQEQEr M Rk reen

region raln region
fo‘f%‘fff onPek @%fer@aw. £aFFyERABUFREFEY VRLESat i ng
| ayers (100, 102), which are arranged at nmutually

opposi te, i des gF Lhe;34Bstiate S9N {¥ty A & §imea in
one of the preceding claims, as a dr1v1ng transistor on
a word line (372, 388) or a bit line (396) of a memory
cell array (330), of a flash memory or of an EEPROM
memory,
the driving transistor applying a control voltage to
the word line (372, 388) or to the bit line (396).

10. A method for fabricating a field-effect transistor
(10) as claimed in one of the preceding claims,

having the method steps embodied without restriction by
the order specified:

formation of a substrate region (14),

formation of two terminal regions (16, 18) at the
substrate region (14), one terminal region (16, 18)
being a source region (16) and the other terminal
region (16, 18) being a drain region (18),

formation of two electrically insulating insulating
layers (100, 102), which are arranged at mutually
opposite sides of the substrate region (14) and are
adjoined by control regions (20, 22),
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adj oi ned by control regions (20, 22), 0 6 MAY 2005 -
28 formation of an electrically conductive cgnnectlng
region (28; 28a, 230), which electrically conducgiV
cognectg one termnal region (16) and the substrgbeﬁkyzms
region (14) 5 the conductive connecting region (20)
containing a netal-seniconduct®r-conpound or

conprising a netal - sem conductor conpound, |evelling

of toKEBasiOrac© by ahentéartraechanivcalconmuidtshieng edtresct ing

t h@eb@b'ﬁatﬂﬁ‘ OEBEhe 2B T An{ QI %@%E:)j%q %%Ci’y fzttzc)nduacrklvely

et chi ng- back of the control regl ons
poFPgLﬁ%ﬁ?js afBepef e oRHaRE e l”cﬁglap%el fLeal i gﬁldngthet fotbstrate
f orelabri Mg 4)t he netal - sem conduct or conpound, a

| -sem onguctor 15 conpound bei ng produced in the
et %ﬁSd-SggéuF di’6ns CRRGEGT % SRRt el ¥y Getadning  a
anmeOalasemnmomiludtem orcornpiind 1br TheonprioithdAS a metal-

géﬂﬁgohﬁu g&n1 %%1 ein the 20 terninal regions
FOF CREPS;

‘rate region (14) arelis
coh@’t’?@l ieg orrf he thesi sswffatcei cny, aodéwmicaher @iathanical

th 2 ns |I| r
ﬁoQQQH@ﬁb' né?ft'f&g' (E'?le( §%rﬁ8 girqelonﬁt ﬁ.sé Co%c'ip]rgg%'of regions

ises a siljcide,
g?én §§ ) pr 88Gced by 25 means of a self-aligning
meeholhng bhackh afmethé, ¢ontpaltifeddongd MEI@ PAMi NGfrer

iiéﬂg oint of greater than 1400 degrees Cel’si'us
ﬁ%? ?gactory netal, is deposited, which forns a

medad - @@mﬂgmmﬁanNOEORpomaﬁf al igemhgomditttcet for forming
I eghONSieth - Q@Eﬁ'c%&‘l r xs'één%&?r[x&t a3Qeflh L %%ﬂu.% Gctor

regi ons, and/or in i s%r effoved
r SEPBRRURA bﬁﬁﬂﬂwRﬁﬁ@#c%®niéoﬁ%%%t%ﬁChﬁﬁMﬁmuﬁa maglons and

f osrredhel ulpaitd il aeghensi (14 dgnd3enls g@%nﬂﬁ%}fogegion
asif%alned in claim10 or 11, characterized by the

Mﬁng st eps:

11. The method as claimed in claim 10, wherein the
terminal regions (16, 18) and/or the substrate region
(14) are/is constructed on the basis of silicon,

and/or wherein the connecting region (28) contains a
silicide, or comprises a silicide,

and/or wherein the connecting region is produced by
means of a self-aligning method in which a metal, in
particular a metal having a melting point of greater
than 1400 degrees Celsius and/or refractory metal, is
deposited, which forms a metal-semiconductor compound
at semiconductor regions, in particular a silicide at
silicon-based regions,

and/or in which the metal is removed in regions in
which metal-semiconductor compound was formed, in

particular no silicide.

12. The method as claimed in claim 10 or 11,
characterized by the following steps:
provision of an SOI substrate (12),
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patterning of the silicon of the SO substrate,

regions renmining in which the substrate regi on {{gMAY 2005
and the termnal regions (.16, 18) are intended to be
arranged, formation of the control region (20, 22)

after the 5 patterning, aqglﬁg filling of free

regi ons between the regions that remain with an

el s&géfﬁhhg b@s%@ isng jrRferd Al uﬁé%oz 1§ub§E§a'E%t hedgions

as claimed in claim 12, characterized by t
f oF EM-AYNGt dF  VBVEDRi ﬁéﬁ%fsvhé%aﬁﬁa&e%%r tlﬁ"é and the

fltérxﬂgnai4re§m@nget<med a8 ) Chalemed tiehddRit® bk arranged
racteri zed _by . .the foIIo

st eps: pe
of CTERF1 ORI | B MR arPae Inet RgdoRor (ZFor ming (HEESr the
nepattéﬁﬁlﬁ@nductor conpound.
and/or filling of free regions between the regions that

remain with an electrically insulating material (30).

13. The method as claimed in claim 12, characterized
by the following step:
leveling of the surface after the filling.

14. The method as claimed in claim 13, characterized
by the following steps:
performance of a self-aligning salicide method for

forming the metal-semiconductor compound.



