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20 A method of the type mentioned in the opening paragraph is known from
European patent specification EP 1 043 769, published on 11 October 2000 under said

number. In said document a description is given of the way in which in a silicon
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semiconductor body comprising a silicon substrate on which an epitaxial silicon layer is
present, a semiconductor island of silicon is formed by covering the walls of two recesses, in
25  the form of two parallel so-termed trenches formed in the semiconductor body, with an
insulating layer. By means of etching and underetching from the bottom of the trenches, the
silicon semiconductor island is formed between said trenches.
At the end faces of the trenches, isolation regions in the form of LOCOS (=

Local Oxidation Of Silicon) regions (see for example Fig. 8) or so-termed trench isolation



Local Oxidation O Silicon) regions (see for exanple

Fig. 8) or so-ternmed trench isolationregions (see for
weszaspds24i g. 9) are formed in the sem conduct PCT/DR5/050883
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30  the first recess is chosen to be so large that the walls and the bottom thereof are uniformly

covered by the dielectric layer without the shape of this recess being adversely affected and
without the recess being filled by the dielectric layer. By virtue thereof, in this first recess,
the parts of the dielectric layer covering the walls can be formed by means of an anisotropic

etch process in which the flat parts of the dielectric layer, such as those at the bottom of the



covered by the dielectric layer w thout the shape of
this recess being adversely affected and w thout the

wo emens3sbei ng filled by the dielectric |ayer. BYI/IB200E50883
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m ddl e of t H& a8pWedivevatians oEymathed inpaceerdance with the invention, the
semiconductor body is formed by a semiconductor substrate on which two semiconductor

layers of a different semiconductor material are provided. By virtue thereof, it becomes
possible, during the formation of the cavity in the semiconductor body, to remove the part of
said semiconductor body that is situated below the first semiconductor layer by means of an
etchant that is selective with respect to the material of the first semiconductor layer. The first

semiconductor layer can be selectively removed with respect to the second semiconductor



first recess situated in the center. An array or
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n

made for this purpose of a layer containing a mixed crystal of silicon and germanium.

30 Preferably, after the formation of the cavity or cavities, the walls thereof are
covered with a further dielectric layer. This layer may be formed by deposition or thermal
oxidation. The cavity is preferably filled with a preferably high-ohmic material, such as
polydox or SIPOS. Polycrystalline silicon can very suitably be used as a filling agent for the

cavity because the coefficient of thermal expansion of that material is approximately equal to



insul ated fromthe surrounding part of the
sem conduct or body. In the last-nentioned variant in
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cavity can be limted to as far as the second recess
in a sinple manner, also in the case of a rectangul ar
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the drawi ngs: Figs. 1 through 8 are both diagrammtic
and, wth the exception of Fig. 2 which is a plan
view, cross-ReEigreaie itdviSn takcald fhidtsod @in®Hisibes, bl as dimensions
thlc s§ direction, of ase co duct or dev .ce ip
20 8 B e TG ioRofre PHEEHA 3l atRe COYSIENHGE R0 or parts in the
enReGdudFpurd3fareinR4tBOBl inBand € fhe G@fﬂ@ﬁatdﬂlﬁgt‘brttﬁ@same reference numerals
|nv ntion, and Figs. 9 and 10 are diagranmatic, plan
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a method in accordance with the invention. The starting element used in the formation of the

device 10 (see Fig. 1) is a semiconductor body 2 comprising a substrate 1, in this case a
semiconductor substrate of silicon. A first epitaxial layer 11 is provided thereon by means of
epitaxy, which epitaxial layer comprises a mixed crystal of silicon and germanium, and on
said epitaxial layer there is provided an epitaxial-silicon layer 12 which in turn is provided
with an epitaxial mixed-crystal layer 8 of silicon and germanium. The epitaxial process is
concluded by the growth of a silicon layer 9. On top of said layer a hard masking layer M of,
for example, silicon dioxide is subsequently deposited. The thickness of the Si-Ge layers 11

and 8 ranges, for example, between 1 and 50 nm, while the germanium content of those



in the thickness direction, are exaggerated for
clarity. Corresponding regions or parts in the various
wo-e@anegss2ar e | ndi cated by nmeans of the sanme hapChiBrgos50883

the same reference nuneral s whenever possible. Figs. 1
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3 through 8. Subsequently, (see Fig. 5), in the silicon layer 12 a cavity 20 is formed below

30  and around the first recess 4 by means of an etch process for silicon, such as an isotropic wet-
chemical etch process. In this process, the layer 11, which in this example is an Si-Ge layer,
serves as an etch-stop layer, which limits the depth of the cavity 20. A suitable, selective
etchant is a hot ammonia solution. This etch process is then (see Fig. 6) continued, for

example, until the cavity 20 extends, viewed laterally, at least as far as the filled groove 5. An
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30  equal to that of monocrystalline silicon.
In an attractive variant of the inventive method of this example, etching by
means of the etchant which selectively etches silicon is stopped at the stage shown in Fig. 5,
i.e. after only a small lateral underetch which is sufficient, however, to allow the cavity 20 to

border on the Si-Ge layer. This is immediately followed by etching of the Si-Ge layer (as
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CaVidyhatOad HRFruption, as a result of which the island is (electrically) connected to the part

30  of'the semiconductor body situated outside said island. If the island comprises sub-islands, it
is also possible that one or more of said sub-islands are connected to the part of the
semiconductor body situated outside said sub-islands. Also the further recess/grooves may be
provided with one or more interruptions. The island (or peninsula) may thus be subdivided

into areas having a meandering structure.



material is required in this case. The manufacture of
the device 10 is then conpleted by form ng active

W@ eossomseict or el ements, such as MOS or bi pol aPCT/IB2005/050883
transi stors, within and/or outside the island 3/the
sub-islands 3A. For this purpose,9use is nmade of
processes anﬂ

ch are cus
in the field o?ﬁ?tﬁigrt@& t@*%ﬁwétﬁmlc%@f’t% qY Whﬂ?ﬁ 8?“3‘31“ Si-Ge in
c Ouhese}(ahmlcpglmn abede, wait e ainantapeoumiy ﬂe@iﬂ@mlmﬂua@r elements situated

and/ . as. dio i st . .

coi i BB PR T R gl S Bp i v & s the island
c onakiddseritsed amthe patehipeLification mentnsinf thé mﬂﬁduoﬁﬁ'ﬁ part), the Si-Ge layer
|nd|vkdual seni conduct or devi

Ok PELS Bl IBPEE PRDEIIES GBS bt lar ERBGSPE W bhia thedgla where for
an elxﬁnpl@ r1\@09 h@t{dlﬁ@d ciybeBaitd, Bk (HeManiadl) Srsd d%&ﬂ:'iﬁtéﬂ«k@i% the presence

suc i gs. and O are diagrammtic,

é{xlé S oeder Bt usqdefg% eewlﬂwﬁ%%ﬁ ml%rfoqunple not in an
nanq&@srgmgngﬁpadbgrger nunber of sem conduct or
i slands by neans of a nethod in accordance with the

i nvention. Fltds todegntsdihahmptesialsefien thangheseguantionasiin gfe examples may
On u %na@xfelf%e&' %ﬂlﬁ’ﬁﬁe Q:E%éc SR inPioR! e&l@@&héﬁﬁgﬁﬁtlo% techniques may

as wel furt grooves , as 1 n
t h éeélﬁ%dﬁer the gbv@nnqﬁ@v@ mqtprealwwl@a maeriels, syhlo e epifexy, CVD (=

Ci TGl 996% ﬁgpoélhigcsﬁﬁﬁéhg %nd??aé)ﬁltqgatlofl QEﬂFﬁsoet” Iie't ahemlcal etching

W

configuration 1S ro y equiva to a
padkdthesls apricangltgmativetit heunads of Sdry’etecliniques, shihyds pdlasgraeazhmg, and vice
of gfficiency of the sem conductor body 2. Fig. 10
shows a cubic configuration of a plurality of islands
153 and sub- i sFianldls it3p\notedthali thedeyive dnaymombsseeaddnmhd active and passive

giV, rat
‘h es@@g:?? c?or ekglehg(?? el(e:cg{ﬁ) §:ch g eﬁ%bﬂ% La %r nyy esrﬁg\%gdes and/or
an tanmstyrscaﬁd rdsistoes aalior capasita2€) whefher, or20t in tHdfor 0¥ emintegrated circuit.

bR i SEGTR. AR o 2

vari ations and nodifications are possible to those
skilled in the art. For exanple, devices can be

manuf actured having a different geonetry and/ or
different dinensions. It is explicitly noted that the
term"island" as used herein is to be understood to

i nclude also a "peninsula". This neans that, for
exanpl e, the second recess nay have an interruption,
as a result of which the island is (electrically)
connected to the part of the sem conductor body
situated outside said island. If the island conprises
sub-islands, it is also possible that one or nore of
sai d sub-islands are connected to the part of the

sem conduct or body situated outside said sub-islands.
Al so the further recess/grooves nay be



provided with one or nore interruptions. The island
(or peninsula) may thus be subdivided into areas
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the first sem conductor |ayer, which contains Si-CGe in

the exanpl e gi ven above, can be advantageously used in
%ﬁ& ctor elenents situated within or outside the

|slan a bipolar transistor is forned, for

exanpl e, outside the island (as described in the

pat ent specification nmentioned in the introductory

part), the Si-CGe |ayer can be used there to inprove

properties of the bipolar transistor. Wthin the

i sl and, where for exanple MOS transistors can be

foryred, the (Arfﬁ&mf(}@a{n).lfa%ﬁﬁgc‘%s&ﬁé&@h&%@&v}% g{%%&ﬁprlsmg a

presence of S - | ayer e use

i nfﬂub%mee(li sl wmqundb}ctorﬁ@dy X émyshieh atrlestst one semicPADET element is

but r:

ot hfgfrrﬁk t X échérrgeerr]r?(?ogge Hfﬁzzdae%(egl%qnmﬁto? 1§1§Hds(3) is formed by

al tfemag,| méiwsutfeceuxf e smntchnductoh bodyo(dma fift r¢das=s (4) the walls of which are
o, DU AR LR BT TH tor oy 0

rratremovaddshy mmh ofamdersiching y1a thd/botiom dhlenfictleceys pieteby forming a

1# {'ngg nI th Utléoenrd{lcqg'tq%) gZ\S agoovrelwgﬁct:hlaﬁgf %ﬁgctsr{d{?%vgl%d 3)is
na(fernmefd élmlhyﬁerdim a bdfuoqdh &Bess Sﬁ)dhfoﬂﬁecbihm&ﬁdﬁrﬁ&&dﬂﬂﬁhgsem@d@dductor body,

S is not ha eV|ce ma
¥ orlBs Va5t sPnd Feosted cQiRtrtils behe e b Rt and one of he
10el evaistof thersedine edceRI(5 Ccod Q8P AR fHeSFurtlsed Gﬁle@ﬁlcaa}leﬂbw used to form a
nunber odes agd/or nsi stors, and resj st

LS EBeSH R O P Hod e G RogY b gielectri ayer

| Ntaag it AAhdididddéiric layeh se TRMAAASH Y daa1d di’él&!%ﬁ@lﬁyér %6)05 lateral
co%hge eff|C|entIy adapt ed t hereto. CLA od

ehstonat the s,q@ong recess @handits @pk@e@@ p@@e (11f1y);trlc layer (6) bemg chosen
C 0 'EﬁéH thhttHe SecSmtDRtdsatS i fHled 3Rt AR ARPNAYE bPThe kafé‘ijéétrlc layer (6),

in which at | east one sem conduct or elenent

15f 0 raﬁé&he et dimensions of e fierpceeridLbaing chosmmpsugipthat the walls and the
S e Poa M Ve HeQrstirede8d\@) 4rd brdviiel Wltg‘:é%prf?rrﬁ EUa ggy thi Eheielaﬁlc layer (6).

surface of the sem conduct or rece
(4) the malls of which are covered with a dlelectrlc

layer (6), tlﬁérﬂaé’c‘{”i %;éltﬁ'edl iACRIA I1 fkteﬁéedtig ﬁ}at after the formation of the

sem conduct or 'S renovel
undistend Hiersgeond aeopﬁe@,bﬁi thodiclgtric feyer (6) istapplisdawer, the entire surface of

th Vv, [
0oty LBy SR behy B8 et v dne o IR TR FERGHT (@ ave removes
f oragaid by arednswfenispiropic gedumd recess (5) |s formed in
the surface of the sem conductor body, the walls of
sai d second recess being covered with a further

di 8l ectric | Aysmathodasdlaomel intlainlé or 2, characterized in that the second recess
(5) is formed as a ring-shaped groove (5) surrounding the first recess (4), within which
25  groove the semiconductor island (3) is formed, the lateral dimension of the second recess (5)

being formed by the width of the groove (5).

4, A method as claimed in claim 1, 2 or 3, characterized in that before the

dielectric layer (6) is provided, further grooves (7) are formed in the surface of the
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11. A method as claimed in any one of the preceding claims, characterized in that

a lateral dimension of the cavity (20) is chosen to be so large that the cavity (20) in the
30  semiconductor body (2) extends, in this lateral direction, as far as or beyond the second

recess (5).

12. A method as claimed in any one of the preceding claims, characterized in that,

in the semiconductor body (2), a further layer (11) is formed from a different semiconductor
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body, (2) extends, in this lateral direction, as far as

or ey BRdormetion athp gavity el <thisspvitysis fillpd vyigh mBrgfosably high-ohmic
10c| ahsBGhiidoyany one of the preceding clainms,
characterlzed in that, in the seni conduct or body (2),
a further layer ( 11) is fornmed froma different
se onduct or, I t e
th 2? Sg em cond uA(r:Etﬁ gtﬁédb%dcylﬁa?ml W? C‘Lﬂa b{ség%:égeﬁ frat %% %?\Htfy (20) is filled
f orwitipolyaystallingsikess- as cl ai med in any one of the
precedi ng clainms, characterized in that after the
formation of the cavity (20), the walls thereof are
15C OV]éF ed Wi t hAaﬁedliiqofléW@ﬁtde‘db@béainﬂdi by thepeof  B&hod dsklaived in any one
gl |n any one of the preceding clains,
characterlze that after the formation of the
cavity (20), thls cavity is filled with a preferably
hi gh-ohm c material (40). 15. A nmethod as clained in
claim 13, characterized in that the cavity (20) is
filled with polycrystalline silicon. 16. A
sem conduct or devi ce obtai ned by nmeans of a nmethod as
clainmed in any one of the preceding clains.
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