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Sem conduct or devi ce and net hod of manufacturing such
a device The invention relates to a sem conduct or
waelewsae2snnpri sing a sem conduct or body wi t h aPCT/1B2005/051293
hi gh- ohmi ¢ sem conductor substrate which is covered
with a dielectric |layer which contains charges, on
which dielectric layer one or ‘nbre passive electronic
Se%c%g&ﬂ:ttcﬁ de 1@? Iﬁﬁ&jlingtgo& BM%#%%ﬁrfgasﬁg@a d@k& situated,
erein, e location e passive el enents, a
region is situated at the interface between the
sem conduct or substrate and the dielectric |ayer,
causing the electrical conductivity of an
el ectroconductive channel induced in the sem conductor
device by the charges to be decreased at the location
of the region. In this application "a hi gh-ohm c

sem condpied Qlentidl %lﬁt@é R'a defhidoBdiREorlRERE cérBpiE@da ddhiconductor
particul ar a sem conductor substrate whose resistivity

bodygwlth p digh-qbimip semicenyiygior substigp W@;ghﬁ@gcéqegpdylm diclepigic layer

o B B!, SUSGRELAFO oo e i comens

1nolvu<h1vpr:bndsctar tmake rte smﬂuhtyd ivdeeadin,siti thstlocatien ﬁbtthe phssive elements, a

i.ntegra e Cir d .
regiflL S JuRe it i oy et Bt SR afi f bfegic
layef cbﬁh‘i@h@ble&ncdl lRendix g gity @ml eudwbmlduaﬁze dhameymﬂycedﬁn the

silicon, -and th% conpatlg th convent | .
SeIBICPRGUSHOT GPHEc s iR Ghargtsdo P&ﬁcr rdat e fogatiopiaf %@&Fgl%s

however, InI this ta}fjlﬂic‘at%ﬂ ¥a ﬁ}é]ﬁfo‘hﬂﬁgﬁﬁﬁgorﬁﬁctar RBERAE ik €0 be taken to

surface channel forned eadi ng to both increased
megn s partigudar| agemiopnduciorsubsiiateaviage resistiviky isflargerdhan or equal to

anfREEALYF KO LT o al B8 Shiald botwaH PR fhEnRT T
silicon/ Hiahkﬁﬁﬂrvdw@ﬂicd@ (RS etich meom@bean vizswel tas @ botentiadly ideal
cont g pat i on, erface s

suRaleiPr Bafn B EHbEed en D e e ndep e f ey tgpuality @

paﬁ?ve%oﬁ@%ﬁén‘t’sethm QE‘ Aiid grated) AveexcBRnt ihetrehl @¥hdERtiwRofisiRon, and
licon. In this appllcatlon an el ectroconduct.i ve

thq:mmqemh%\ylﬂb ey pntigRgkyikiGon preasssinge The high ﬂ?ulécrewwé{ﬁ GRS,

hofvg@eﬁ],ni? It% SvdeRasds) tfa ?QQSIG(D Qﬁﬂ@e bﬁhnhaqm%e%l R6dih} f both
ayer, I C In pr acti ce requent IS a posit I ve

inaréraedymibstsase tdamndaﬂxcerssw parlatha ofigie eiffscti\@rs rateggeistonty across the

W % Tﬁoog glg{gaé:e 8#1 t[éﬁl%_%ﬁl?% att S%l a%n/s(fl %ﬂl{ﬁ&gﬁe i?xrépf%(t:er A Eresult of

oxida ¢efitamination, of irferfash slates,) I dﬂ of ecleasienl bias aatween ¥ penductive
substrate, accunul ati on occur nve |on al so

Strpciyugy %‘§£ 892 BASHYE ﬁ%‘BPthﬁWFé@? qﬁw ﬁ’é‘d 8 SWeh-ce. A
devi ce apdha aﬁiﬁﬁclaﬁéh &f eltséiﬁ)cbﬂﬂﬁetﬁ@dhbmwn &y ibe ah Hlﬁfersmn channel
openi ng para raph are known from Japanese, pate

or gipagguglagon elppgel. Bhis derendtonihe shargg ipdhe diclesiys éayera fivhich in
prfbﬁ&éjﬁgcglféﬁtggpﬂtar@sﬁgé gﬁa!rge[ g(ﬁﬁai ah rg*’g/}?g Bhddhels @dﬂﬂe@ €nd on the

I con strate which 1s
comuvld_;e@pmpf tlhe sergiicenductor substray dn thercasshef o ptype efibsérate, for
con de |.ayer rin r
ox bl P R S YR T UG bof Ut Bl G tior| Ry, The
inRytidhdsceltdsap Aeitthodfof anifviarisg aich ardefme umul ati on
| ayer at the interface between the silicon supstrate

and t he A device and a method of the type mentioned in the opening paragraph are
known from Japanese patent JP-A-08-316420, published on 29 November 1996. In said
document a description is given of a device comprising a high-ohmic silicon substrate which

is provided with a dielectric layer in the form of a silicon dioxide layer on which wiring is
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silicon dioxide |ayer, a polycrystalline or anorphous
silicon region is situated at said interface, which

wo egsom283 forned by damagi ng the crystal strurCTIB0@051293
the silicon substrate by nmeans of ion inplantation.
The region thus formed conpri Ses charge traps which,
at the | ocation where they aré situated, capture the

préEN@ I E Glierdd chit@h&HATh-REquBAEG KA 6ien B§ khé&wasﬁnent of
and thus Iimt its conductivity, or even_ | ocall

anjipfeavioui aceyranlatrariawgr at the dnterfss ORIVGED flﬁ’esﬂl@ﬁﬁ\ﬁh*bsg‘é’i?ia@@ the
[
silleBE AR el Vot ROVIRIAERSE ohforiobs ik RN BT ot caid
lntlerfmeswhmh eegmn i tﬁ@rnhd@thMnglag Seronestal dethare of thssilican substrate by
meﬁl}a% gfllgg (fr%alp %t\a}ttlcgn: TB eigg nt ﬁsnf\(l)%néd cf‘omc})ﬁggs ga?ge%rap? wthf)ch at the
locpabﬂ @lhaqa hheyvine malatedt ds@uﬁemecchirgel of :nrmscuhlsh bﬂhc&:uﬁ]hlamsn channel
c,.behavior i.n a | arger punber of

oA s BB NS apretup Oihes Sl iealy Bt e sheRcki ng a

si npl e MRthasbRk offBiR kndwh dEVifOreSiHE In dhal QMh&ﬁnes-Hﬂstlll shows

achieve this, in accordance with the invention,

prefdeme whigh C@m@pv%@ afeductionetithe aifeqiive apsistange ofthe é@haquw

sex'nft gﬁﬁ,@%ﬁsyageed in that the region is fornmed by neans
of ‘deposi tion and conprises a sem-insulating

mat er i al AnPhject ofithepricsent ingersmadlrefoieris to mbwdb b dedpe ¢fithe type
meglg Iﬁf:tjl{ﬁ gc?pgiujﬁgf%rtaggg? \\/ belr%%ﬁ] th%]c En?c%n U or sggs% et shgws ﬁlgh-ohmm

OWEr 0
bemrnﬁ alla:igeﬁailtribeltkbtaﬁrcumstdlmés Ckh® imveniibn ﬁ:lbb ah&@t prov1d1ng a simple
se condu tor, ele s.are integrated in the
m B‘l“n%S eassoci ated processes sonetines

r eqw re %ﬁafmftfﬁ%lM%dbrdlun%wltﬁmﬁlﬁ%n%ﬁ AW 10f the type
particul arly at t he begi nni ng of the nmanuf acturin

metigrelsiy theppepiag paragtaph s tharetcrzeddn dwtBigrragipy i frpgdgry means of
de% %raﬂh% ﬁ%@g's&ﬁl-ﬁl%aﬁﬁogyﬁ%@hél' nity of the
ycryst a | ne or anor phous region of the known
deV| ce tEhebmvan@nofr baded, Ifesi i aldy andhereceghitaan that the problem of the

deﬁ(i'(g&gen 0 ! :Ise%cg tor Lfi)gtrz%tg GRR a rabhmqg' ﬁ&l{le g{cu}geué %Eréigular in

I on o rocon tivethanne
depiosssin b\}}ﬁzh aTdeemmdﬁdtmlerﬁenftwré hﬁ&fgrzhaismdh@ anﬁlb(mductor body. The
reco%n|t|on t hat, deposi.tion of 1. $ L%glon enable
asgopialed PRACESES SAMSHNES NefUliFe @ £PmREBHVehy e fmpergis pu %‘i}

paﬁl&@l@ﬁy B0tha be&ndifg HE@le %ﬁﬁhfa&%ﬂhg\bﬂoe&s MR §REmal tredfmdnld 8t a
material for the region, it can be achieved, on the

cogparatigiyhish P Caghlesde ARreialinE o Vb RBICalling &r amorphous
reéﬂ{:@itthé)ﬁncﬁ; (ﬁe@ﬁ:ertg gé R0k, fe LQ& thd ﬂzdﬁaﬁ)n of the concentration of

Sem -1 nsul ating region rat han in

chargerirepsneirctesylt afilsich thedornipbien oﬁmd&l@thoaomylcme chantel hecomes
Ossal}ller of such a material is sufficient for this

p purpose. On the other hand, such a naterial nay

ex hl bi t Shciventioh @d‘lﬁlﬁﬁsﬂ lﬁhéd\/dntthe cho@jJﬁdih thal depogitida dfl the/region

h npel for n r n [, .

enii %§ qegzhglrc]:g of ﬁle mact)e mFused or t é: reg?o% y)c/:hooosgng aosFo-tht‘me% semi-
insulating material as the material for the region, it can be achieved, on the one hand, that an
electroconductive channel at the location of the region is formed in the semi-insulating region
rather than in the semiconductor substrate. The conductivity of a thin layer of such a material
is sufficient for this purpose. On the other hand, such a material may exhibit such a high
resistivity or such a low mobility that the channel formed therein hardly, or not at all, leads to

a reduction of the effective substrate resistance.
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a reduction of the effective substrate
resistance. Finally, the invention is based on the
w0 e@sgm282 on t hat such materials frequently haRer/BB2005/051293
conpar atively high tenperature budget. For exanple,
the region may be a sem -insulating region of SiC or C
(di anond). Such a regi on may Be forned by patterning
the sem Flh{lﬁ“ ha%tlh\%gtll)ﬁiéQJaSé@anQHe fe%o@ﬁt%ﬂ tﬁﬁ@ubﬁ‘matenals
nonocryst a formon silicon, in which case the
frequemily havd & gmmmﬁmlymlmmnqe@lr%budgetc Forsaxaiplez Bieiregion may be a

e
serﬂrﬂ-lhlkulﬁﬁlg legs whidhfiep@bideed ﬂdmpx,acmdmtﬁlliﬂdfenn phsilicod, in which case the

e o SEBH R o o G

matdrialy will®eipdKeRistalihe o BRofBbs, howeNed thdigbdlatier will boless
the deposited region conprises a mxture qof silicon

termaat@rﬁylgewdembw taat@épe\yprézrtallmﬁ 08 AMPPhRESHIFOBnder t he
name " Sl | 2ty i 0iic B MSdiad #ni dd6ord ith th
xygen- D%%’Jei%frle con(sdugﬁlgog s?o 1lj:nder t he 1narrea reance wi ©
mveﬁiﬁunYn@éeml-hual,atmglmtaﬂeealmféhd@pdsﬂed megieteerinkpgiges a mixture of silicon

an(.f) OXYES er t%ﬁ Fipust E‘ﬁ_lp r\])v ic olrs] %og‘% P%c%@ ﬂle n%g{el “gﬁdfa(ﬁ ée{né I%a‘cmg

Polyorystailize O)@/g&dﬂeﬁedcﬂﬂygﬁi) agdslsonndzt tHBGlﬂBlE “BORAPOX”, has, on the

oA S ST 6L AL RO RSP

deShgod#ioN ofl Q&Q&hﬁl B, SRAE (SiAPUb Hhidhds Rkiellokfdentpas obat least a gas
reS|st|V|ty in the range between 10 kWm and 30 GAm

coRfpigingraaioKy BB SPIIAIRhEOTRRAYE TBReXARPIe 21 faneLat Al quevwnd
sj des the above-nentioned Sl PGS/ POLYDOX, also other
terials are suitable for this purpose. For exanple,

i nst ead Mioreogepgrelly, arsuitatly depasiigd ssai-aniylating oatsrial base 1 peistivity

It b { Al {
i B o 0 SRR B A0 M AR <8k 1 e
anapi RS mEBRIRY U s5HAPmBficEed SEFOS/FDDY DO, how oty rrfa&Hri?ﬂs are
suitable sem -insulating materials. A preferred

suifdtecfor this uspose HEor sxample.rintieastal qyygeayrifrogen myyche gded fp silicon in -
I &k tr d/or, if -
a sgﬁﬁbﬁ Ll ﬁglgﬁo@ Ak ﬁ%gé%?%’gcirlﬁﬁﬂng% %f\r;éel?c%éfl’es y%g}?an]dq;i dgen and/or, i
nedwisgpny, @Itlwr elesiehts surh a5 gomnanatne onerdbdnomayriorh snitabdd semi-insulating
The conposition of the silicon and carbon can

nit

- m eélagsdj usted in a | ow temperature | C conpatible

deposi t i Apr¢feoRbBstelia for thE’E(ﬁMDhsrﬂallﬂgh@ter B Slﬁy\whlch material has a
mechani cal . st r'ﬁ?igl n. a range bel ow 360 MP

higheshegi reskdivipe & phemiks; eRad PReTYA48 BERGLICE gty the high-ohmic

silichih B8bstrAtD SnPlofeRschemitalR@edsur t her reduced to 20 MPa and
even shifted into low tensile stress b

deposi t i ‘Gie eommesition pf Geeiligem alﬂ@r@nwerg ﬁ‘lﬂuﬁt%(kinsat Ipyj t y
terﬁ!ev BRI fngé]ttlﬁlg ?%ﬁgiﬁbﬂ ?f‘octegs?@g "|itvD n?‘r%)etlhél aCEoW&‘B&lcal stress

e excel resistance to co Yy used
in etamigabelew 360 MPa (compressive stress) is obtained for as-deposited ﬁlms The stress
can be further reduced to 20 MPa and even shifted into low tensile stress by a post deposition
anneal at 600 °C. There were no resistivity changes after temperature treatment.
The SiC layers have excellent etch resistance to commonly used wet etchants

like HF and KOH. Patterning of the SiC layers can be done in conventional dry etch

equipment, using fluorine based chemistry.
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i ke HF and KOH. Patterning of the Si C layers can be
done in conventional dry etch equi pnent, using
w0 bawonoa2sa2 based chem stry. It is a maj or advant BQEIB206Y051293
this tenperature stable Si C passivation |ayer can be
provi ded on the high-ohmc seT conductor substrate
very early in the front-end process of the
manuf act yid NGaf advaBagSHLARAED QEEALNIHESICIRSsiltion layer can
| ayer can be provided prior to a dopant activation
be gravéded ostthgphighrobmic ssmifopdwrierctbyragiexary: arlyip ghe front-end process of

BB PR R ALY RSBl ol Wit prioros

dopatt wetpati@Dihnaalcstep i thedsegpicvaductr dehiee.cleaktiatipn phdepanis usually
tabil.it f the SiC ' mbi nat i ith |

oot st EmPeelEeatare BB SPER P et e bibe Bl 1100

degBésscmaterial very suitable as seminsulating layer.

Moreover, the SiC layer nay be very thin to achieve
the surf Heeexsallent harmay stabrieothe by kweryin Gpmpipatiqnayith low

meébhddicAlSt&RE Fd'@e 'B@l’{l i Bsidthnce ﬁr&k@@thisﬁmﬂeri&lir%ﬁgole as semi-

Island formation, | arge pin-holes should be avoi ded.

insBlating Fyee Mareover, dlre SilCdayer meabe ivery thinj te aclbevedhaigiiface passivation.
] f face i ion | ay : . .

TS5 4 PR Ah U B I B o omacin

largepiin-tots shatld he avaddidoBui thers iignltah etbcaiicalt ibedatiomt Ureakdown &sue as

for! e&gss. flotr. d in the sem conductor substrate. By

OLHEFS VRSBt he region can be formed in a very

si npl e MEMEArticuddlyWaldratle e@bodindad 8 dopsstbdsdnglitslating region is
~addition, such a recess can_be readj I%/ used tq farm %
sitaggied @ thfeptiopeetaeres b foapP O |, thm@ﬁoqdaﬁ Op aibsug By virte fhereof,

thSRBiof CRINEC foPhe @ InSIRN SmpRUBIhRS a8l Pl BS cldfibated herein below. In
transistors, are forned in the sem conductor body so

addigion, sughea feness grmbersadityeysed i, form agp-termed dtengh igolation; which may
be 'ﬁ?eqf i&’ Ee‘irg%&%%cto} ngmgfﬁg,] sﬁ%ﬂgl{ﬁ&ﬁg ag&’ H'anfs%ﬂ? fateformél in the

sem conductor region w one or nore seri conductor
seralcendictas body sgasad belitttpeated thereithe sem conduct or regi on

may be formed by a syitable_.ion i ant ati.on, but al so

by deposit et RempaEeRpe’ e dhmipaaiti Bt mptises &
seialRBAdRtR redisrae B oldbrGhoreBymicofidicer glen@ntsimpgaied Siefoin.

i ne, connecti.on conductors or nnect i

ac reqgi on, .
but whi c hhsesnicanductonfesion Bag e ferme bé’d'cgﬁltéﬁe @aﬁmﬂp@r@n, but

als@y dePisitonThe sl EERRbMs, Shdlbdhe Sordic®r Raks whichihdy form e.g. a
device, while the integrated sem conductor el enents

trapgneission ling, eentiepticprengeqtorp ar @ cosmegtipa region.dut which may also include
e reqi ' ; r..Qf :

e 5400l ST GOTRILERS YRR U ot oo

intsgrhisd agrhicanduptar tlenkntaare sitvaed incanother portofitht deviieen

channel fo is situated.in the,sem -i.nsyl ati .

Coaon PR Re Rl RatPried sl oRSIT iRl hirASd srip-shaped
sub-Rpiceef Aex tRilg S sabeitihbitiryofSdisteaidd &l doyurpaatidn dhbnded formed is
_the longitudinal direction of the passive el er

situgipchindle segndRRasing feernc in addifiop; the M&H@P@dﬁ{ecmhgf’“f extends
praREER N nthIl Pialid & @8 10Meltaih ARG o oF thd sifd Q¥ARs, such as

conductor tracks. By virtue thereof, the operation of the region with respect to the relevant

conductor tracks is optimal. The currents induced in the substrate by these passive elements
will then cross the strip-shaped region/strip-shaped sub-regions substantially at right angles.
In addition, sub-regions may be provided which extend in two mutually perpendicular

directions. If the strip-shaped regions are situated in the above-mentioned, so-termed
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conductor tracks is optimal. The currents induced in

the substrate by these passive elenents wll then
wWee@sao02be strip-shaped region/strip-shaped suPCT/ERPOGES1293

substantially at right angles. In addition,

sub-regi ons may be provided ich extend in two

mut ual |y perpendicular directrons. If the strip-shaped
iso [a‘teigh %ﬁc tﬁé&az{r Preﬁﬁlaﬂlp re@@l@ ‘ihethgﬁﬁlrt bPMe Qllewce where the passive

erne |so atlon rench e ey are preferably

elemems @ret present 4sevedleastin dfe patief d@\dewe Wheredhe Wéegpﬁeds-‘imconductor

eleguggﬁnglget Seseht {llle ?a%{e]:f % t:@&l: hev’ﬁ1 {hlg sgﬁ)&hgﬁé —re 191% of the

ere the 1n 4 Senm con ts are
delﬂfsﬁédésfe:tm-lﬂsulahhg niaai'lhbmapmﬁas afo-tdmaed] ehanae stdpber.
strip-sh pe Lons of the posi.t ed ..
sem -in dl? %‘F‘nﬁﬁﬁmﬁlﬁi’n@t% dedC WPREifne 2

serfid@mRlor EB&&F’ %Erem“& &'i@fe&ﬁ@ 146kr comipHsa@tdhhigBgisdormed on a high-
sem conductor devi ce conprising a sem conductor body

ohwrcsertigondualprembeals, and QRFr MASHRITIP RIFCEIRF Hlements, incliding
condLATE g‘a&ég fe Pf&ﬂﬁ %h Said %f@l&:ﬁ qnd%?élﬁ aatt fhe 1603800 Bethe

or nmore passfve electronic e nts, 1 ncluding
passo/ncblamems 4 regos's faamed pt tbe mﬂ@&ce hetwatnithd isemisorductpr substrate and

nd wher ei . &
the s B9, ALEERUPor Thiph, MuhOGRRD. B: bicBIRTOE, .
eletthe o8 @GSO Bighnaélandurbd & thataniandiuttbhedalie! tycthe clargayereduced at
s a resylt of which, durjng operation, the . . i
theeAige OF erSEIRh 15 spaBiolsBrB GRAARATEy B s Eetion d hatfhe rogion
is fofmdd 6y £164Hs ©P QEpssHBh, #@\iseRi-M¥ulbing: BhwRfigas sdlé‘ctdd&@ lﬂl€eﬁ;ﬁater1al
at the |ocation of the region, is characterized

- fordbe seivankisiombln ampigturgoksiicos and pxtesads qméenraégheowmlgnsula’fmg
- matQ,ed by neans of deposition, and a sem -insulating

naterlal is selected as the material for the region.
Pref er abquorﬁngrtmt preferrod embodiment, irthe spuyigendupior subsisaipa recess

- t i . . ..
AT EH R A i BRESEEIP 18 i
. instR€RS fybiSis Hepoie @n b dlﬁ‘faﬁﬁ bf thefdevxbe adwelbascodieleetde yethby

an i sula i Nng spacer er. whj hin. . .
e St e A pr pERIEH T paeR i i vics iy nariggd by means
of ERgniS\heeBaridal PElidhindS indwiklbIehio6dsk ke Jadty 6f the ¥eriBmbdlatfg layer and

which the recess is filled conpletely, whereafter the

diedpoiricclayqr $hap prervitpatodenteide heaprsssore ts¥edal - nechani cal
pol i shi ng,,, {f.yb P%?lfﬁﬁ@&ﬁﬁ% ﬁﬁﬁtlﬂg rsﬁa%elolfs f&rl&?ed b%I subjecting the

sem -insul ating er and dielectric layer are
wadls aurhthe Qoitarn of the redess medmam)edat@m@tment, nfter which the Iﬂ@rmal

i fi a Q th t-
oA 2 B W RS R S b7 ol e oine.
t her mal mmk&ﬂy, r])aftroé dterveini-inselbtiey laydribohdeting oh teersoethce of the
oxi de foﬂg&d at e bot t.om of the C ?S is renoved
Qo ROBPrAL e S e RTBE B BB ATOREES of o1 oy a
part of Tige aRldthériSpdchlidfMe: ihdsneion B@r@pafeﬁlg&&ﬂ ahdill be
surface of the device is converted into a dielectric

elucislgted withyrefersnge toghe emberlimpeip deserpaddiessivpfistner aspect s

of the invention are apparent fromand will be
elucidated with reference to the enbodi nents descri bed
herei nafter.

In the drawings:
Fig. 1A-B is a diagrammatic, cross-sectional view at right angles to the

thickness direction of a semiconductor device in accordance with the invention, and
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In the drawings: Fig. IA-Bis a diagrammati c,

cross-sectional view at right angles to the thickness
walreoeao428n of a sem conductor device in accor deC/EBB200Y (151293

the invention, andFig. 2A shows the capacitance

vol t age characterl stics and Fig. 2B shows the copl anar

wave gui de attenuation with af no surface passivation

and b)

Co the 1 TrCyR AR BB Loy BlarRleriCs AERRE PR Mows the
codlaptr sase gmldaatmlmamnmth pmesurfheerpassivatian endbiswithy a s¢rmgininsulating
1 %/%]c%égtchéglf V%onlon bef ore bi pol ar thernal
a5 SRR K 51 PYA"fi1 m deposition after bipol ar

t her mal Eg@ﬁﬁ)&is m@ atEh@tloﬂ of bqﬂmat hrensesssonrlads oithlsitface
pa%g}%é&; lé;?él(? his, 1 8&51%?1{] betor Ig)gqﬂlar tlg.%ﬁ]p er{)nﬁaésgﬂggrgjﬁg% thin film
deRARDL WAL maomnﬁelﬂﬁﬁﬁﬁuéé‘sﬁge according to the

i nvention. Fig ows a schematic of a travelin

wave anpFig4 ghowsithempasungr raligy fackoriof auindgstoren ahie gh-ohmic
{
sof RGPS sl e RS aHS ARl b 0, 02985 s
acohding i the inventem. of t he di st ri buted travel i ng wave

anplifier. of Fig. on HRS wi t hout surfa - .1

passi v aﬁg lgng, Shé’ﬁ’g aﬁ%"%t]tc Iﬁ)% Emﬁayeglélg NSRS gﬁ?rocﬁrcult with spiral
indueP elhygctionst he i nvention. Fig. 8 is a diagranmati c

cross-sectional view at right angleg. . to the thick

i oot | izt Shaws sbhisecamboh ARt g et SgadtD

devi ce | B af GRWAIRCReMEd chitacttRYREbE BP dlsﬁfllﬂteﬁltﬁtﬁehn% wave

t hr ough 1& are diagranmatic, cross-sectional views at
amplifjertof &gy l6ewn HRS witoutiseiageasssivationansl SR with syrface passivation

n Fig. 8, in successive stages of the

ac{?g(];i{ﬁéa ?gglgl?}lﬁusdnn an enbodi ment of a nethod in

ac C or danEig. &mstardlagnmnmmme rtdseaectibna v1ey&6at|rghgangles to the thickness
dirs\g Qﬂ? aagcop&gvéoc?lﬁegt 0 ftfleg]ﬂ%lﬂgﬁ/clt?e{ S ewgg gleas?go@ I‘%ﬁ%‘llth the
inveatigd, an@r wavegui de on three silicon substrates of
A dlfferent con uctj Fi 18 shows the para

Contuct ahigs Joopee 15 Plér@é%gr% 1% GHPS- RS HORRY RR gt feht angles to

théjthf%kﬁ‘&ﬁ Bir&ctioR¥eh paFbidrBifoed TDBRHI@8ein Jnbdssiidstadiovbthehe
paral |l el conductance of structures with a

- magpfrctureesingzan engpodiveanh ef a mede i aqcadamy Wik the inyeption.

fgﬁ'Jp 2 (r: ;Sﬁlgt 1% R 2l RIERRLALY, Eros-§Rtidal Yebf FaCBlplanar waveguide
(CPW).

Fig. 17 shows the losses of the co-planar waveguide on three silicon substrates
of different conductivity.

Fig. 18 shows the parallel conductance of the signal to ground through the
dielectric layer and the substrate.

Fig. 19 shows the parallel conductance of structures with a semi-insulating
channel stopper (SICS) which were subjected to a temperature step at different temperatures
and for different periods of time.

Fig. 20 shows an alternative embodiment of the invention, wherein the
insulating layer at the bottom of the recess is removed by etching before the semi-insulating

layer is deposited, wherein Fig. 20-(6) shows a structure which is used to measure the effect

of the semi-insulating layer in the recess (STI).
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and for different periods of tinme. Fig. 20 shows an
al ternative enbodi nent of the invention, wherein the
wo pwahie2sng | ayer at the bottom of the recess PGI/IB2005/051293
renoved by etching before the sem -insulating |ayer is
deposited, wherein Fig. 20-(6), shows a structure which
is used to neasure the effect ‘of the sem -insulating
layer i nFlghf]f IRGE TR bsidthdceorthe n?rvel- iSOWRNdIRAE 2 function of the
resi stanc the i nversion c anne as a function of
vohhgcmﬁh¢g@e on the gate Fig. 22 shoms the resistance
of the i ann ured
0V on dlPr o e e en g n o oy BBt e e
VoﬁﬁgceeifeﬂCSanethwwfefdwh ahiph résistienyi on; b) The sane Si
wafers w,th_the se sul ati.n channel st opper (SICS)
3)jn accor dHREEGR Wﬁ Sh‘@“ a‘ﬁt“il R ¢ 23
b) di agr anmphd Galel Sf waRQYith e MsanBhe Elﬁanﬂalsﬁ)?péﬁ_lﬂ_l(h& in
i nfluenced by the sem -insulating |ayer int
aceprdanee with thedpgention, shows the diode current illustrated

in Fig.
D g o oLk Al ShEL IR, e %ﬂg@%&ﬂ;ﬁl o e afmced by
the(ﬁh@ﬁ)smaﬁnglayﬁﬁnm sieture- wel | resi stance, wherein

Sem < nstiet gt Syeodt e G ARka i by e "

a)i nventi Oftfera_thse withguwrtesindemionpt drawn to scal e and sone

di mensi ons, such.as dinensions int hi ckness
b)dlrectloWﬂthée@kgﬁ P%&g%m?gﬁu?Pgﬂgf * Cor r espondi ng

regi ons Py PAHoWs ik ﬂ BRIl dslskRts, '%hel‘:dngbbr Bferéhb€ without the invention

I ndi cat ed by means of the same hatching or. reference
andbhwith the spmeinsvlatingloyeriip pecordapee withthg ipgengon.

di agrammatic, cross-sectional view at right angles to

the thickness direction of a sem conductor device in

accordance with the invention. A sem conductor device

1ce)mcggﬁg tggu%%sﬁﬁegg]{l{f gﬁ%vlv'llg oosTcalg %ﬁ'&’ %odlﬁey\%l% en51%rps s&éE%s dimensions -
in the$hiskdeyd diyection, taltl skaggepared foe iolariof. CBrréspléng roidid @r parts in the

| ow stress PE Cfilm OVI d on the p-type
itften Herecrs R DRI & (e Hase Baheg cciprepfe il
“mgﬁg%gggﬁmhRS surface passivation prior to the device

integration process flow, i.e. as an equivalent to a

start i ngFigal&B s disgsamamatio qross-pactiontl e sight amgles to the
thibIEEd Jlﬂ'é%tl&?&‘?ae&hucgﬁﬂug QDR YR L &B dasceUsfbtht Hvehtidn. A

egposition o
semiconductor device 10 comprises a semiconductor body 1 with a p-type semiconductor

substrate 2 of silicon having a resistivity in this embodiment of 2-4 kQcm.

A 100-nm low-stress PECVD SiC film is provided on the p-type high
resistivity substrate (HRS). The SiC film provides HRS surface passivation prior to the
device integration process flow, i.e. as an equivalent to a starting wafer in a standard silicon
process.

A Novellus Concept One PECVD system is used for the deposition of the
amorphous SiC films. The main deposition parameters used for the SiC deposition are:
temperature 400 9C, pressure 2.25 torr, gas flow 100 sccm SiH, and 3000 sccm CHy, and
power 1000 W (HF=500 W; LF= 500 W). The deposition rate of SiC using the deposition
parameters mentioned above is 670 A min™ with an uniformity of about 1%. A refractive

index of 2.4 has been measured for these films.
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anmor phous SIiC filnms. The main deposition paraneters

used for the SiC deposition are: tenperature 400 0OC,
wee@ssuns 2. 25 torr, gas flow 100 seem Si H andPGDE2005/051293

seem CH4, and power 1000 W (HF=500W LF= 500 W. The

deposition rate of Si C using the deposition paraneters

ment i oned above is 670 A nh 1%ith an uni formty of

about 1% f L e

for thesehé:s}]l%@[réﬁsﬁfe]itzggglt@%?%g}étlﬁ}ﬁ%?ﬁg t he éﬁ%éfl ['m
meickanical sthass f0a thnge tfhowe A6Q MRgd compressiverstredshisi abtainegtfpieasgdeposited
fisgf e AR ey B RN 1 PR SRR PILETRY 108 it sres by
apburdeb@sitldmueﬂdtmm"m MPa and even shi fted into | ow

tensile stress. by a post at 0 C ..

e RSl LSk SRR b 4 03085 ik
amBAfhbes S'l'Canyér hg ph&tErebia i kddkas %Eﬁh[n%"}ﬂébﬁ ﬁtt@rdl@/@ﬁthe AC film is

phot oresi st is used as etchi n%émask Patterni rz)%éof t he

domm; Ty duy|efahing ia o dlagiel magtie ienefelen (RUanwit ¢ pever of 680Y pyda
préggﬂ% Sggh%ggﬁb% gé(g' ﬁd%vsawé}ew e cﬁg 1Ws@eﬁlﬁjsc% Qﬁd?ﬁ?é&n% 0,.

gas flows were seem seem
SF , andInlBess eemdit@hs ahgtchivats ©f 8@ mukirind rveas afwamr@dnfor 8tCewith a

f n 1 was neasured for SICwith a uniformty
ung?mg&noqﬁ%ﬁer the SiCregion 5 is fornmed, the active
devi ce i AftaiﬂhuﬂﬂﬂtlteQToﬁG i§ $@rmed; the adtibg detice & Mmanufactured (see Fig.
nbodi me t .a bi r transistor facture
Lo o e e P B 6 S ety wor

in 1 AERSMcRAkinENMISess Bif CMISSE, BICAMO S dschdtdhsisitds, or a%r otBfty
ot her sem conductor el ement manufactured with | .

serpiserdistas glemess fﬁ@élﬁtcﬁﬁe"\‘/é’ﬁb IGiteghnalpgy.con resistivity
resul ts Sﬂc@fﬁ‘é% @a%ﬂéé@nqgslsct%g ?esﬁﬁ?ﬁlgbﬁcésﬁgé@%dé’;pace-charge

the coll ector- s uncti ohs and because” of
regionsfod the czolﬂacnmesubsifa‘tammst}ona ascbbmaaie q§ syptdce chanpkbaffests, a special

p- %eégﬁo 8§éng:ft1tu§{uiﬁedﬁ)ﬁ\ai}wﬁ%§tg Ll nbor on 1s§) dsI ﬁa@%ﬁﬁsée%gﬁgfi 3-um

- degiEiRdtonl gt @-weawizinh pedk dnpmgfcoao;ehuﬁﬂcﬁl mfmxfBOlF smCrieeacadd by

t her mal

implypien G DR g EBF RS et O B el fucture. The

thusEdrEASEH typeldspig daRl AeundEsseh trahsisdefie @&ndrfo&xﬂédlﬁebt@f-substrate
| eads to narrow col |l ector-substrate space-char

spacegheras Teginds endehrancl stopprs that prexent SjosyemesitiG ctive chanhels at
thqugfgﬁg‘ﬁfage@%%qg tive channels at the wafer surface ,

bsequent processing steps include an n+
bu ried | &gtecquenmrmsmmtemmdedq an 1’ hugiop brerSmplgni andkdrive-in,

n—cfé)&)g%ﬂep%%)%%h %Ilch[ e:c'ﬁl 5}“ 13 Xi) e&) tBQ ?IR@%%baﬁﬂ% PI;%@ of 30nm thermal

erma and wet
oxide @nd egi- aﬁbreniﬂvelqme&t’:&egmm:e of the deV| ce accordi ng
to the inventjon is red Wt ] Er sections that
were not opmINgg o? VISR AP ing tot e invention is compared with

wafer sections that were not passivated (reference).

In Fig. 1B a dielectric layer 3 of 0.3 um SiO; is deposited over the SiC region

The bipolar transistor is further manufactured by implantation of p'isolation,
collector pedestal and plug, emitter-base regions; deposition of surface isolation and contact

window patterning; thermal activation of dopants at 950 °C.
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In Fig. 1B a dielectric layer 3 of 0.3 Mm S Q2 is
deposited over the SiC region 5. The bi pol ar
W e@ssoesnr i s further manufactured by inpl anteCT/BR0E¥051293
p+i sol ati on, collector pedestal and plug, emtter-base
regi ons; dep03| tion of surfacg i sol ation and cont act
w ndow patterning; thernal i vation of dopants at
950 OC. [ [
deposi tééﬁgc&ggq{eﬂé ﬁkq@e?g&fgn A%zggld@;o%n v%ﬂ@s? Szcr:éeglon >
Padsbe eiethents drd)formedrin thasunrﬁeamhnufaantgir&tsﬁqp aashet ﬂrecessmg of active
‘Proces& n%:ﬁof cti e deV| ]éet[co nect in a3 mMn
devigf; fofereonp fcké?‘fo(’} nileé{j aogGFanar wave gui des

(CPW, mlﬂhlaaﬁvav@g\ﬁads qabwn)| whisk B gatticalaklo sensithaae surface
channel formation, were used._.for characterizati

chapnelfemeasion vereasedfor ehamstRTERH QAP EPRIRR IR P CifoRBRUvF fhonnel i
indub&1 B 9 sehﬁ?ﬁ’éuﬂahh Ghof®.0n 5. Fig. 2A shows the

variation o |tance vol tage for the 100 nmthick
s. C passkigalA dmwsethfevarati@@ plitapacitance- yrdtage {os tha 199 npyshick SiC

paSﬁh 2t éﬁgl%/fayeroaﬁccrrﬁmé \%ﬁ@%ﬂcgy gm'ﬂ_qbg qug% &;%@ s%l:tg?]ns without the SiC

passﬁzahaﬂhyen/@afere@e)de attenuation as a function of

frequency. f t he m t hi ck |vat| .aye

accor di n%‘gtgé flpavsit &fi/‘fé’ﬁ’ APV EE) B c?“?’%‘ia PBHES ¢ ﬁgl M%ﬁﬁequency
forIRE 1000 R BieUlasdiMBioDildyePaksidviad fo@Re in@tion (a) and (b) for the wafer

(reference). The surface passivated CPW provided
sectippeyithont ﬂml@rpawaaﬁn yefreferesse)1- 2 dB/cmup to 30

Gz co da%éd:epw }%ﬂa%d az&llaﬁaﬁénwaqdmgues of 1-2
Besi des the red attenuation for the surface

dBpassp toa&Oe@H@rwmmecbto ~Satf/¢rovgthoheany pessination. Residesithe gediiced
ek P B h TAPL SOef EGAR SR

attérivati@i £fe sighifichitlynmediepd sompared {dohé norepamdatad vafer béapiohsar -

vatue. b B iH: RRE B e ptsior Gt GRS Py merma
prot@dsinh bem 1&@&9 PRSaRB hitéAAliod Valid, gnd ¥oth iR CEEMStER@tion and the

quality factors (Q .of a 3.8- nH i nduct or (R=321 mm
assqeipted WaKid loghecupeSBLIMUBYr f ace passi vati on are shown.

Al'so ShOIM‘Flgf@th& m%as%ﬁemﬂﬁﬁ@ HeNisan) 8ns3 fsrn@Innantor R=321 pm,

sanpl es nmeasured val ués are conpared
N=g9) mithand srithbyt suefhoepagDStinn arershovynvwi e shars 45@1 rh@ Standard deviations

fro FnL%(E Gl 5’16%?]%1%%%2%3 V?@Esagfg tcgﬁlﬁareg A Eg{ gg{uﬂtﬁg fgg lADS

evarlalono was |1 n
Mdmmu@m&bh(H@ bblk @rtperties aRihplitpafaedtas.ence) to erax (

@285 % .4 faqr. the region wth surface .

passi v S_F rfnteg éled 85‘[‘83 ﬂﬁ‘ﬁ"@@r% gﬂ?aé@gé fheengigs ¢ otacg ¥ggimproved
ﬁo%%hﬁﬁ( @5 @H@nggﬂzmpj Grefehhie)do Qniaxs @N.8EHz)-2d el drfeiGhe

nmore than 5-tinmes | ower variations, Surface
region 5 with surface passivation. So, optimized surface passivation and de&gn can provide
more than 2-times higher inductor-Q and more than 5-times lower Q-variations. Surface
passivation not only greatly reduces the effective substrate loss but also lowers the spread of
the characteristics of the integrated passive components.
Fig. 5 shows a travelling wave amplifier which was used to demonstrate the

feasibility of accurate parameter control of active devices and passive components as well as
the effect of the high inductor-Q. The circuit was fabricated in the 25-GHz bipolar process as

described above. The effect of the change from the standard 2-5 Ohmcm low resistance
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passi vation not only greatly reduces the effective

substrate | oss but also |lowers the spread of the
weh@saesr i stics of the integrated passive conpONEBE/051293

Fig. 5 shows a travelling wave anplifier which was

used to denonstrate the feasi %Iity of accurate

parameter control of active devices and passive
suBSARQNRSY fo 28 kOBIcnPER S BebsahkeBid @fglibibR dffedion the bipolar transistor

i nductor-Q._The circuit was fabricated in the 25-
papsrRsepilebs as described above. The effect of the

change fromthe standard 2-5 Chntm | ow

resi stancesubstrate (LRS) to 2-4 kChntm HRS substrates

had neglj.giplgsteEtect an the bipolar transistor

par aIfeters (see fante . TABLE | BI POLAR TRANSI STOR

PARAMETERS Hv BFT HF BFT E (mmR) 2 0xl 20x1 Beta 100

100 Bvakd (V) 80, 4. 0A (V) 38 12 Cm (fF) 85 88 CBC

(fF) Q@C‘Eg\ﬁ CsUb;Q)‘l‘ F) 20p° 120/ t @V(GHz) 13 2 5 Fig. 6

shows rav, ' '

ot ogr &ph of the fabricated traveling wave
anpl i fgrin%?. The &gi rcuit gﬂvvas desi gned by using the
corrpa%ﬁ((ds))r ansi si)@r m)dﬁ(l MEXTRAM and t he EM si nul at or
ADS MprevieHam t 013 ay outs t he i nductors and

inte : - r measured characteristics
of the travelling wave anplifier showed very good
agreenent between design and experinent, indicating

t hat a sFiggb shatessi photagyaphof thefrlbrietediiuyeingsvave agipbiier.

| one a’?ﬂ@&?cuﬁ%?}% Hégér?eg bg%tgirng lﬂl?eséor tagtstraglgiistggrsnt%%kél tthXTRW

Sur f acepassi va € m crowave Ssu
andl BetEM aimdatotA DSV ymbewdes tayi dne thebiydvictoss dndlilterconnects.
properti so that the transfer.fr lLaygqut si nul at.ion
Do Oon b T SEp AT bt bER SR ico of e 2y ihe pagh s
sh6¥&d Rory béudSagadehond Br@wéadr debigs bndleSedmentc Rldicafid MRt BAdingle design
| ow cost. On-wafer neasured: characteristics of t

h
cyelp apnrpashiheeomeseasible {ong adantsRpstintied HRpspbstates (Fig. 7). Surface-

| padsARddGM S OfheierodavB ssdi-hid et Qﬁﬁc%%iygékd&%&ﬁe@ b9 Gts bulk

to the invention show an inprovement o IB conpared
prapsriieR 6o thet e dlandendrarh yputsimilaen toxbi wntgeiation caleraghicwed in

on% I?@%%%?%ﬁg%ﬁ%ﬂ%@éqop fefsthets%'ﬁ SIS RioWBSLt ©of

On-wafer measured characteristics of the distributed 7.5-GHz travelling wave
amplifier fabricated on HRS with surface passivation according to the invention show an
improvement of 5 dB compared to the reference without surface passivation.

Owing to the very high inductor-Q the figure-of-merit of £-3dB/fI'=0.57 was
in line with state-of-the-art results in III-V technologies.

Fig. 8 is a diagrammatic, cross-sectional view at right angles to the thickness
direction of a second embodiment of the semiconductor device in accordance with the
invention. Figs. 9 through 15 are diagrammatic, cross-sectional views at right angles to the
thickness direction of a part referenced II in Fig. 8, in successive stages of the manufacture
using an embodiment of a method in accordance with the invention. A semiconductor device
10 (see Fig. 8) comprises a semiconductor body 1 with a semiconductor substrate 2 of silicon
having a resistivity ranging, in this case, between 5 and 10 kQcm. The surface of the device
10 is covered with an insulating dielectric layer 4 of silicon dioxide. The surface is provided

with, in this case three, recesses 6, 66, here in the form of grooves 66 and a trough 6. The
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inline wwth state-of-the-art results in IHV
technologies. Fig. 8 is a diagranmatic,

weemsgeeexrti onal view at right angles to the tPCTKB206%051293
direction of a second enbodi rent of the sem conduct or
device in accordance with the jnvention. Figs. 9
t hrough 15 are di agrammti c, cioss sectional views at

reJek%E‘ Lre@IQY @v?thtaofuftﬂé? ihdtiafik P RRecBlc 18 UQMi&H, uﬁthﬁaeragc ﬁomprlses a

erenced g. 8, In successive stages of

silivam dioaicle mqgiuG@l usglgairif.{EH‘éc Hiighelaensgy Pé@sm@) Abe wiaHs Ofthe recesses 0,
accord n
fbe Qrow eéwnﬁ\"s;%a)lgerts fi% ﬁﬂﬁ/@ rc]cltsc 9 %1#]&0%5% 18 & o%;i/-n ?@V(\lﬁ!le{fﬁg layer
15ainskistcase rdmpticng SIHQ}S, llmtaa’rﬁd bétwsed the @pachlavlil ragd ¢he dielectric layer
sigtivity ranging, in this case, between 5 and 10
4 6@%&- Eﬁhpgace of the device 10 is covered wth an

i nsul at i Agafiseb26f the Serhid&ilatthg FTPOS lldyepBortériig diﬁhe Bétedm of the
surface is provided with, in this. case three ﬁ% ses
G

rec@ssesé 66rhas.con the meéhaﬂéf%ﬁoé*ﬂuﬁjWGB\Y@%Che‘B h%h&n%uajﬂrte cgan
1nv neS‘rea% 1&¥idn cfh'a ] Bm%gL dfetdieh té PSibatbbatd therein and,

ectr ayer I'S case, conprises a
onsthd othcrrhauld saidgert gy @dﬁmeulydsgfnghmlc HDEHS(ute thiptgtredention pithe

eft\%tpﬁ I8 S %n-é? gf %}\i\% ’serlnlrcg{lc}]ulcpo? sub%?rgt%?ed%c ?o thg §o a%oﬁ) éf%% %ﬁgrsmn or

S Ccase O Con
acéubilati@rchannebddeanbiigkd plyer Thbpartsr StAfoSthlE’@Sdayqn A6 sibix border

i tuat ed betwe t he s s, 11 t he
onafwe%féf% Ftthe a%?afon%uftr)f ‘P%ﬁr& AR PR S @Omegetgﬂleﬁlg?k@atmn
uﬁ@5n@Ec&ﬁﬁbﬁﬁﬁﬂﬂh@&ﬁ&a&h@ﬁm@hBOS | ayer bordering on the

bott om of the recesses 6, 66 has, on the one hand,

conduct i Vhe devigsi 10rpfithis Pﬁag}pl%mﬁeq osyapegons A, B whlch are
sithdI¥E Ee%F%leg tg({ffé"féﬁlaﬂ& tPfe i e fRITOE @hQEELH&Qd part A:

operatton f e 1 ncorporated therein and, on the other
cohmxd:s lmwetnpber twd tscessds o, & smﬁlyiuhﬁogrﬁgmﬂ io whichemupleer of

cerglgzﬁ{l%ué:ﬁo& § geu Cetpjts%rI (S %ntéﬁraﬁ:ecgf agzcotnlte % F/ﬁgﬁ fI% %}%a%ﬁ% (rE]i‘feo fIE %h The parts

55idf\¢l&r8iPOS 1Byfer &£ sitptddat ihebottbraniiéle ramseses K6 ervekea gHaaod stopper
arts, 15A of t OS.l ayer, 15 whi.c

oy g s Eb RN U ORITEHBFODIE) o APRSERrart die skt

haRY p&EBRRHRIRYicE he Emﬂmgas(pabaitve emmeﬂts Q0giRclRlRg tonduatok yracks 20.

. insulating/dielectric mater he device 10 of, this

Byevdetnpicihe Biegrace esthe pert S 96 ﬂ}ee%?‘a% éaYAf 13g Wheshatartds gitvated at the

boﬁ?ﬁﬂbﬁtﬂﬁqece@§§ REs tpkééﬁid)!d tHaPthE Rered iR tresiithct Of thB8erhicBktuctor
of the line I-1. -hand part A coqgﬁlses
t

subgttateetis nphe subabamleﬂzes@esdlced at sg@dp@@nam thediglyfequency
h u ;%25
lossest in S?,lg elg aﬂe flrgﬁged EI?@ mﬁ\ﬂ&ﬁﬁéﬂflﬁ sslﬁ%m%fcﬁlre%m the
foﬂ'di)ﬁn@ afahser BSingh mdnlmdSElR%rdaayeewnh ﬂleSanﬂmﬂbE.d at t h e
bottom of_ t he rec es 66 ._serve as .,a channel er
Do e Tas MEhE SERERS (6 Fil oY ae P ASnE BRiea R R Spbstrate 2
in BHiCEBObSsifodB! &S RBich bRIRNkRL 1aydi8 dfisHebh aiddide QSTOzﬁs ‘pfowded by
the device 10 congrlses passi ve el enents 20, .i ncl

meags e iheranal pxidetion. O saidjaygr, ratfuléhf‘éfheﬂ%‘wp‘ﬂéfééﬁé%mewd%én this
ca&ad'ftsﬁéo Elhﬁ&%S@ﬁC@eﬂl@ﬁ? bf, :}1?%118%56: lenAs F‘t CP&g&éltVb%Bﬁﬁeposnlon)

otto recess 6, is precluded t
Subseguerfilyez tiasleM is pravided oe saifl didlestrielayadydpplymg a photoresist layer
which is patterned by means of photolithography.

Next (see Fig. 10), the parts of the dielectric layers 3, 13 situated outside the
mask are removed by means of etching, using, for example, phosphoric acid (H3PO,) and an

aqueous solution of hydrogen fluoride (HF).
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substrate 2 is not or substantially not reduced at

said |l ocation, so that the high-frequency |osses in
wGaaiod1prsr are very limted. The device 10 of Pp&i/BB2005/051293

exanpl e is manufactured in the follow ng manner using

a nmethod in accordance with tg_ i nvention. The

starting substrate (see Fig. ? is a high-ohmc

sem condgubqusiilIsdeati® 13), aifibr fefloFalCARR pHotoddsdisk GRG MOfecesses

which a dielectric |ayer 3 of silicon dioxide (Si Q)
6,j6¢ aig fopmerb i the sempigensiugipr substraial by riednt ofgrdry-eishdsgagss. In a

, . . . . e .

AP b BELEEL L ByRITTy o RSN e o -t
progrss. I duecasEvakifg-theistage sladwnvafidg. 9Re pimsstartiggpaint, the stage shown in

Su vV, sk Mi.,s ovided on.saiLd dieleciriLc
FiE R T el v B BLR LR S iy BT 15 Gy show
a pat dftheiedess P ane dresadifiniph) paio bf the eghsap 2. Nbletx4 thirsetiddiager 16 is

bRl b 5 S S SN B b T
0t 108, Tﬁis)raF&W@,boﬁﬁu&smﬁmaﬁ}( aGive sédi3bhdhbtorALiAR which may

aqueous solution of hydrogen fluoride
bardgrondhgyeesssiént |y (see Fig. 11), after rempval of the

phot or es iS%SGﬁ@%%@K gﬂtee rF?% qgﬁ E}%{p;ﬁer ?po%’él?cé)g glgc;ﬁcget i%: Eo&ngg so as to be

sem conduct o ra means
pasitiooebagainshthe watl(sp phibe eccassdi. Thisas aadweved by first Hepositing a uniform

diel.ectrig laygrs 13 are. remved.b ns of a
e GHEFRR 1 SR B buiy i ASTRIGRARIoTREY 2, By Pummigpy means
ofl GVID; dfter ¥hizh tﬁ&]ﬁrﬁg ofisdid lhgelpﬂ: dxtending@afillale tisdwicd die removed
Fig. 11 is_reached jn Si e process step. |t is,
A YIS PRI TIe 458 (lasmiah Flstighh S25045 19 PRt Lropain
of the recesSofbRNAdifiEatBH) 1B §aB& 1135 for@bd B the thin oxide layer
~substrate 2. Next, a thin oxide layer 16 is formed on

1o hyeremaring thaartthacoidhatdnmivited pbthe betders P8I rece S hivapans of
i Ul SRS, 8500001 O TSRS DERRGL N
canpy. ohdttede This i pahticutelyedlsarBageSuis dguaetal ginfeasiensafghe recess 6 are

pacer, 11 of silicen dioxide is.farmed as t
vebEml BB haRieePoskERiaR fAG bs SHRCIE AgTimderor
fadthinpaitA, aildisei dichensions sie véspiapottint Jorathe Aplidstion of advanced IC

dielectric layer 11 over the entire rface of the
PraSeRTcEdh (Rt vBRage of Supp Seaer ‘aragy A wg layer 16

reslfidseh thahit & ledsRRaIRAIbIS o nintéhtidnd] A&t efchin@XFRNMIVE at a later stage
. parallel to the surface are renpved again by neans of

in thei eesiepto i@ ravult, (he atess/the staying fat af ghe dexicet]Rds ippieveds

11 remi | [ j £ ' C

'S 1 orme T b hoigta isattathod GAh QRnct B nRRARRCOVE

part thebBelsbquently (ses Fig. il 3)at ditleatrictliper bélis doposifed twhich completely

e by neans of anisotropic etching. In this

fﬂ%gégéaﬁggbsition of the dielectric layer 11 shown in

t ge Fi guNest (m][Fi@ﬁ@),lﬁfhd pmioﬁlﬂ&i dielécﬁricph&ér% qm,Llardnu of the SéPOS

a ntageous if .the |atera i mensi ons of the _recess )
layg {5 \‘?’i‘}“g‘ aggiiupted quiside the 1epqsy p aredermgucdbygBeans of # M Chemical

Médﬁaﬂ@él@oﬁslﬁﬁag)gjﬁle%‘? (Ijﬂ 08 phibesd theeIRL 1 6ks Ahnati@&d . 11

part A sai i mensions are very ﬁ%gortant f or
t he appl PehsequsntlyfseqHigahDedparCl5A of the STPO

surface is converted, by means of a thermal oxidation process, into an electrically insulating

layer 15 bordering on the

dielectric material. The situation at the surface of the device 10, as shown in Fig. 8, is thus

achieved. The semiconductor region 7 may be formed by means of ion implantation, for
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processes. A further advantage of such a spacer 11
formed fromthe thin oxide layer 16 resides in that it
w0 200586L237ul nerabl e to unintentional slight etedi/MBRo05/051293
fromabove at a later stage in the process. As a
result, the flatness/the staying flat of the device 10
is inproved. Next, a SIPOS |ayér 15 is deposited on
extit@les i thelefi-laynd Fead ASofthe @3Mide 18UB&ARbRTHEIOY elefREts Biage formed
13 a dielectric layer 14 is osi.ted which
therginnine @lisipmary manqerdisigdeds Ietegrﬂ&étcn(cg@btemnglogm) t he
parts of NeRe ifhineh@hifdna plaﬁﬂ%ﬁhé-éew A8 Qlfemtsﬁ‘t@ 28 iE&Rding in
| ayer 15 whi'ch ar€ situated outsid %e recess are
any eap g dinjorrirsgks2 (b firegfomd qntheh glm:tuaallyl\msmlﬁ;q:d -c.wlrface of the device
£ h
107 l‘%géﬁ g&ylsigrg 1e9%8%‘?§a§{ rtail, Scmglb ,E_lé? r%s?itg;; &ggﬁ%r{(? céﬁ 1§ this
regim BSb]é’éBisbm;eesenﬂgﬁn&mtcdeeiammtsana}t Hsaernsmntéchmethe surface. Connection
converte nea f. t hernmal oxidati 0CEeSS, .
re g REHTL 4B g T A RGP GEeq BoRLPa: Bhy provide the
delite, 15 btk o WirdlcofideBtisid] WAk exteinal e uGkedtnGectibEs tod for example, the
shown in Fi 8, is thus achieved. The seni conductor
“ﬁ@@W@ﬁoﬁaﬁﬁ%uﬁ@fﬁﬁpﬁed by neans of ion inplantation,
f or exanp |F% 16 BcHelftit A tshmg ccp fahaﬁ%vﬁffe%\élﬁé T%@YHR@) dfstrate is

Senm conduct or el enent are eln, in a

madesfrandilopt Aenerfdlicontsiing allﬁgl(mswtmfeygmf étkélilHE]:chiltZ)nm thick semi- -
m%ﬁa‘%ﬂlg%}%g %4 s&?@hqe'r ﬂm&JAFed 2@16 gﬂf’gr?qggeg)ogﬁeﬁtm § I&N p?ergs.lre chemical

assi v n any-case
vapamhpoﬂmdin (IJP&CVD) ﬁfb.cear Aftélﬂ:he‘r&dm@ntnoh bﬁa 200ehe Gltilbk TBEOBYayer, the

| ated .- surface of the devic ]|
PRSI 5 teeh S eapetini fegeeep o9 8 PV for variaie
peciB@Pst tinld. Nekt, a (Bjeted strhétutelVf S0 e OhiRTHe Bnd 80O dxdeiep@vided, .
semi conduct or. el ement s may be nounted on the surface,

affep Whish @i 2oHm thigk eapgeraves é%ﬁrovﬂed Which dgugseapentiynlenqrizeddesing

: CMb‘?n £ @mPlePantRedne gﬁﬁgssb@ﬂéjccﬁ)ggxsm tﬁ%arﬂés@é’ﬂe@?ru&hf‘e has a thickness -

devi ce, "by neans W re connections, with external

- of@ LéntThe@VG@H hengthi ofithe coplaharwayrarits is, 1 ‘e Tleowiitie ofor epper track

s 30, ST G Blng eRREen i o b EIRERARE 1L St rom

Fi oat Zoher Gntpacieom, tig\saing ca-phinghwavegnide has dlyo tekn manufactured on

Ohm c A 12 nmithic minsulatin ayer. of Si O

o S R bl ety 6 2GS P 8 3 b St of s

| ow pr espiy; €7 shiiitBdlosséa pOthe d6pRmbit weghidPohWld)above-mentioned
praocess. After the deposition of a 200 nmthick TECS

thqeaggfererxt Rebstiaips the andarded] salptraty hawing AdesistiyRy ofy Ohm-cm, the
subSARESAlA4E end@b % Dbhefi0 sﬂ)@ﬁlaté- ileQnéza fRtstivigy d)fajolk@hm-cm with and

perlods of tine a layered structure of
withont the eeranigs B @inginyes k$163§) a@omn.g/todb@mvaﬁtogr lerinlgltrrolam@ Si

B@?}lke)l{eh\!vﬁgh fs‘i@&ﬁﬁedl W {he §m]0 fllgﬁ/l]at%%g ﬂ’l“hgg]véri lqw substrate losses,

sequen p anari 264
wieinas cbsetortheeﬁ she gldse smhsnmerThdioishanMgbehmc substrate

TR ORTAER. 0 T CTENE, Y

th&ﬁ@&@fedtﬁeqﬁéﬁcie‘éuﬁ@oMUGHBd the spaci ng between the

copper tracks is 6.5
Fig. 18 shows the parallel conductance of a signal to ground, which runs

through the dielectric layers and the substrate. The data is obtained from S-parameter
measurements. If parallel conduction is small, there is hardly any signal loss in the substrate.
The mobility of charges in the semi-insulating layer is at least three orders of magnitude

lower than the mobility in the high-ohmic semiconductor substrate. The density of traps is
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For conparison, the sane co-planar wavegui de has al so
been manufactured on a Si substrate having a

WO e®b304291 ty of 7 Chmcm and on a substrate of PQi/mR805/051293
Fig. 17 shows the | osses of the co-planar wavegui de on
t he above-nentioned three different substrates: the
standard Si substrate havi ng resistivity of 7

abSRMoCH/chMig 1BRedi Akt Rb 1 tAFE. 51@ @hufs @Embd wh-tek mbﬁtrate losses in
substrate having a resistivit hmcm wt

thﬁv\hlglh_ehmlctsh@t@@mmi’lﬁ%‘f"ﬁh rhsgglpéyeeﬁ rqsswcesylyﬁkQQ@pé il gmtaeg smaller
thénnﬁos'egw g%ﬁd%ﬁd silBsth@hiaah q‘h %h%hn%h‘ Qﬁﬁsﬁ%fﬁ%vlmah%e KECS.
provi de

he sem -1 nsul a l'ayer has very
su bst r at ha Higsi9ethe mtﬂldmoad@t@b@g@xtr@ctcmﬁgm tkﬁ mﬁasgred data of

e. . The oss n.the
dl@ ts?rﬂ? @’?@%"88&%‘1 ﬁc&eﬁgo SN eraplé(e %e?t& {lor of two
| ower t haie $I0S 1bys s€5inois ptoﬁérﬁiéﬁiﬁfrdlgSBOSmbmteﬁhérmaf @fidation
the neasured frequencjes up to 10 8
trepipeniad 989 e or Rt EPRHEBP Rt @nﬁﬁéﬁ& abi@Bné Aafﬁ Pminutes

at HUT‘)S’G e QMRP rdabifes Gis BheRMbl lirfit, | aBN BeSpaPIR] EdhBuGHRS bE@nfos equal to
he data i's obtai ned from S-paraneter neasurenents. |f

thqif; an atandard sveluroici SiriThese expgtiments plagvethatthp gverpl) theppal budget can
beThéiiko A8 belnir! i gﬁéga%; Yo SIESA AR birkoy EMOIBORSes

e sem - yer is at east three orders
of magni Mmhethlenvmbodlmart thi germigibsulating layer isrepphédyin-acitamiderd

OS5k %0 SRR o TR S AR AR haton
trefiOMBlafidtaS TORRrustubst rat e 1 osses in the high- ohni ¢
substrate provided with the S CS are, respecti
100 and Abar pligsativgde fhematiod ferarbed vith reloEnss, \fs-y 15, in this
enibe@idlchBthe oR4a at fhe Botl?drﬂ i3 8 HefickSiy Rsihdvati &n M étblpstbp e 20-(2)).
SICS. In Fig. 19, the parallel conductance is

Ondy twopadditipnpk sieps erreapplied; gpisefrepig efcking af the sptagvadtpitheut a
m#m:@%xt%%%tﬁé@n? %s‘ﬁﬂtlhg 1o ert SR lg{lﬁnérﬁ e %ﬁtmsulatmg

ayer retalns Its-properties durin
1a}®f)}smi S1BO8 layhvewha:h md(epdateldomathe@VHmnoceast Tae m’u@dqulon of the

after. a rapid tenperatur nnhea TA ' .
seiir b Sy A dpeErFo SR AL o it o aver in e
trehéle(inrlis dohtdimera ik dxlide 1pyer & d lﬁgh-daisdy(plma exide (APRoxide)) and

equal to that on standard | owohmc Si. These
of thefS¥IP REISES: show that the overal | thermal budget can

be chosegueqRatlY, ?% Do-g4) 2989 YEHctine igpRicel ReteSttheXhannel-

| ayer in current processes. |n another
stopptyaiioreefithe sene-iBupgting d@@r athe §TT. Ayghly depedgyyiegions qrp pEpvided on

botht GRIBF the % RyARERS of & hdtal %ﬂgﬁf}ﬁ(\ﬂ?orﬁelfﬁ%f Qgﬁofqﬁe trench

I ntegrating the sem -1 nsul at ayer 1n a
demlonﬂmtates ias ovataporith( (8 hitivs tregiant, thearesigtgncarof Hietabpumel Ruesan be

T BB HGEE RS e bl B S Fen P v
lerighh sfn@ed in an etch step (Fig. 20-(2)). Only two

The. entl 6 LGS P RO AnSHECRE R REIRLE L] GReBHFRaH channe
stdpp&:, ?ﬁéﬁ‘embtﬁﬁé&l Flihd\Ghah@Y RY; is headuidSas@RdioiRR the daltSvoltage Ve

sem -1 nsul ati ng
over a range of —80 to +80 V. At each gate voltage a current is injected into the source of the

transistor. A 4-point measuring technique is used to determine the channel resistance. In the
case of high-ohmic substrates without the semi-insulating channel stopper (HRS no SICS) the
channel-stopper resistance exhibits substantial variation (swing) around the threshold voltage.

As a result, a small variation in the fixed charge in the oxide or a variation in the very low
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| ayer is a SIPOS | ayer which is deposited in a LP-CVD

process. The introduction of the sem -insulating | ayer
waGelo®s/1M282 r equi re adapt ati on of the depositi onP@F/1B20€5/051293

oxide layer in the trench (in this enbodi nent the

oxi de layer is a high-density gl asma oxi de (HDP

oxi de)) and of the CWP proces% Subsequently, in Fig.

dopfip (81 &f the Stbseite oy ¢ htscnsfﬁ eslSTly Ie@d toecs;ubgta&lal change in the
channel stopper action of the sem -insul ati g ayer in

copgetivty of the glpﬁng)eld@p%%?np m%lbﬁh@a saygr i@ the BT linaids ha Chayep in the

| A8
ST Bl 12, S EGDE BB Bl Rl 8 s v
thevwafer.t he -active region, the resi stance of the channel

o, B GG, St o0 R B Ry s
ovee4mdibs g whieiTheFdehi-indulbtish chvidndl GWwppsrampeivies thesepraducitdlity and

| ayer in the STI asacanne] st oppe
hepGRAMATER b TiPCeohE VR e Roq O IS8 St B Ries GRS & loss foe
subdtaeli on of the gate voltage Vgate over a range of -

80 to +80 V. At each gate voltage a current is
i nj ect edFignThschpmaticslly skovsta fefyeparamagierp hish cambg inflyprped in a

CMB%%H(’III‘(;}EHJH? ﬁfe%ylﬁl-in§ul olfgd‘h%} ll?gﬁ%rﬁs tﬁxléel"l‘;s{;@%ﬁéters that

resi st ance. he case M ¢ SUbSLT at
cowldteonfluented bydhtv sennsuslmungga}@hann(db thetNo Ppesll ¢ibiRSument, (2) the

PGl Rbish e PRV SR BEGe REE BFR B2 Vbl ioge gurrnt

vol t age. Flgszzas}roa&ul (i)mparléiiﬁﬁie{wééﬁltheaild)dbl’buhﬁnﬂs fiustraté@ th Fig. 23
e or a vari at VEery

foqcﬁ%gﬁmi‘f& f>he OXEW@% the jgEqntign 'éf?‘ﬁiii@%ﬂ%émthéb? {epiyinsulating

ch&dfe] 885t th doB&dartc@ vAthSHO v emttdndbrokBRELS. Aphrt #6m a small increase
conductivity of the channel. The sem -insulating | ayer

ofthe generatipm-rerombinatian-arienin gie W rp-el digdanthe SICR lyer ctms: ot
ﬁfe@c@{ﬂgb &8 oF RO GRS igs control over the spread in
S

ubstrate losses over the wafer. Fig. 22 shows the
aver age Figl 2feshofvstileep-wieH meséstance sitsthais oraR@bd beteedntwo 30 um-

B e S R T e R

pat¢rthaThe %sisf@c@fnﬂﬁ@&ﬂ' thed dhemw] Rgrard mSwﬁt@nqﬁdémgdﬂ-m Aydeterence

Sgubstrates Ios -free suhstrates. Fig. 23.
withoe mvequ%%m@neaw W‘B’éﬁﬁb BRLK iﬂaqseeﬂ-ﬁnsaétmg layer .
acédiding & HE thveRkich ORih frRALE ?t by the :
sem -insulatin ayer in the STI structure. The

par amet eF&e o 10@ dimad liguted g thg exarerlesH9f qmhodiments described herein,

. di .
nd B Mo bR Ry, tebhubisand s ulaf bl o those
skidlied thethe aurt.r Tom Bxamepid, destices heeyirg+l dilﬁfsieht gsbiomd’ey eud/predifferent

| son belt rrents

dn}l?l%{%lzél 5 Eg\rl\rrsaﬁgfﬁcta: a $ GPIERP é\élvgf% that 50 Bxcﬁum pasilve devices
arepdskible] ortdeeiceswith Hisﬁrﬁte(sémidonﬁucttﬁ)eleﬁ[bﬂtsbﬁoumddl‘bnt th€surface.

sem -insulatin nnel stopper_ in accordanc th th

i nvent i I%W%f%eﬁ SO AR SERGT oS TaFRRPRCd inche disipbles may
be used within the scope of the invention. It is also possible to employ other deposition
techniques for the above-mentioned or other materials, such as epitaxy, CVD (= Chemical

Vapor Deposition), sputtering and vapor deposition. Instead of wet-chemical etch methods,

use can be made of “dry” techniques, such as plasma etching, and conversely.
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of the generation-reconbination current in the

N+Zp- VWl | diode, the SICS | ayer does not influence the
whedanis2 of the active devices. Fig. 25 showsPeTiEB2005/051293

p-wel | resistance, which is nmeasured between two 30

nmm de P+ finger patrons. The width of the p-well is

bounded by 2 strip-shaped N- P patterns. The
Cﬂ%&j{?t ance val ues of the channel Rch are substantially

Identical in a) reference without the invention

(broken line with squares) and in b) with the

sem -insulating |ayer according to the invention (full

line with triangles). The invention is not limted to

t he exanpl es of enbodi nents descri bed herein, and

within the scope of the invention many variati ons and
1.odi 1 caly QiSRRG BURSH0N f) LBmbRAREs fifhlohfilt dohil diffuctor

art. For ‘exanpl e, device aving a different geonetry
substelE0R) thich éy evtred iwithrasdielneriodayeh@, Mawhitiacantaiegicharges,jon which

.expr.essl noted that. al.sqg excl,usi ve assi.ve devi.ce
aicirigfiieor & R duy SR e e 2P, PR porl ot o)
ar@éiﬁﬁ&_ﬂ! s.%héf@ih{}dt@lﬁb lgéhti‘oh ﬁf &w;fam eldrﬁenhgznpﬁeagidnh@t) issditaated at

materi als other than those nentigned .in.the. exa e )
theraeriaee bRIwREN e AITHCQICIOE BIstap (Biad e sl P &) causing

th@élé&riﬁa@ S8 Rk BvityCo @RI Mo QnbBEdtivE BRARET ih@ked BLIMB sétHRSnductor
for the above-rrentioned or other materials, such a

s
dewiot (R Py tevbarges Trhsrdeergpsedapthe lmapersef thoregiond Bl charpgterzed in
vV r [ - - .

26 15EBR QUSRI bR Rl NIRRT ORRR: A lating
mgitiddma et chi ng, and conversely. CLAIMS: 1. A
sem conduct or device (10) conprising a high-ohmc
.sem conductor substrate (2) which is covered with a
2.di el ect r iACsehsoabudict dedice \(10) @b claiidddh Bkt hadhgesteriaed in that the
which dielectric |ayer .one qr re passive electronic

semp-gnalating patsyial qfthq drpesiipd seion ) GPIPISES R Mixtyes of sjjcgn and

O,Q'nggat ed, wherein, at the location of the passive
enents (20), aregion (5 is situated at the
i nterface between the sem conductor substrate (2) and \
t he di el gct.ri: , ' Cltfal cad i
3 conduct i \% %e){#,l%fl h%&{e egféte #@gﬁ d%gl?e%d\r/lg Cfg arllg)é?’ ‘%}%tf&c elged in that
thé resistieitysefthe eadundnbiting ensiteria! {ahfds Heyweeh 0 kRanmgasl 306GRem, and -
decreased at the location of the region (5),
prefeaplyciesyserd Mf2em gt §96Mr egi on (5) is fornmed by
means of deposition and conprises a sem -insul ating
material. 2. A sem conductor device (10) as clained in
4.cl ai m 1, Actemiaotieatoradssice (10) aclainipe is elimy hei}abamaeferized in that
mat er.i al._of the. t ion (5) conprises a
the pomizipiaime ﬁtﬁ%@g%%}ﬁg °§§“§’é‘§‘ﬁi‘ 3. A seniconduct or
device (10) as clained in claim1 or 2, characteri zed

S s W S BRbte O ehEa  SBRAE gocd i s

stress in an as-deposited layer of the SiC compound material is below 360 MPa.

6. A semiconductor device (10) as claimed in any one of the preceding claims,
characterized in that the region (5) is situated at the bottom of a recess (6, 66) formed in the

semiconductor substrate (2).
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preferably between 1IMmand 1 GMm 4. A
sem conduct or device (10) as clained in clains 1 or 3,
wehb@saesr i zed in that the sem -insul ati ng nmatBCT/EB2005051293
a Si C conpound. 5. A senmiconductor device (10) as
claimed in claim4, characterized in that the stress
in an as-deposited | ayer of tH Si C conpound nateri al
7.is bel ow 360 MRaucté- 4.34%(:% %m GO RAMGIOh agfgﬁé:@f thd Prec@ng claims,
claimed in any one o Brece di ng clai s,
chetratesictdeinitlzme thei snnndwaduqtdré)odﬁgl)@nmpﬁyesuaw@wpu@w@d region (7) with
t he bottom of ce in the
R Y- R ateiie %nflucgﬁ%& ]%%S gﬁﬂtggzteia{egcﬁﬁgconduct or device
(10) as clalned in any one of the precedlng cl ai s,

characterjzed in tha em conduct or
8.compri sed" ¥TUERIEHN é”(CS(zl(ﬁé’éF% T 4 PP ?d#?gé B‘?EC?%‘?%Clalms
chaRIIeEIONTH G theab SBE (¥) %ofn?}lsds AtrRgbet Ehnilithdeeparad ship-shaped
sem conduct or devi ce as clainmed in any one of the
suprregied Ag>D! ai ms, characterized in that the region (5)
conprises a nunber of nutually separated strip-shaped
sub-regions (5, 55). 9. A nethod of nmanufacturing a
9.seni conducinethod ef/mamlfécmﬁ)'n,g anteeriesnducortiewice €1Q)i whergipaydielectric

laéegmf% ﬁé:% sgﬁl;gs %lﬁ%e af%)gge(dzgn a Llﬁé rrﬁguc sem?colﬁhgc%r s'&mt?ate (2), and

onlog glor@pdssive bleeuniSeléBélts (ZODl,thtldcilﬂgcdlﬂndur:ﬁalﬂ{s (Z(B,(}ks provided -
(Zgi(gpare rovi ded on, sai ielectric |ayer

lpetrig fayet, and whegeinggt ¢ ?I%Pﬁlé’né’ég? Rpgst f‘éﬂaﬂtt%@(%)fegm ®)

is forhR@iaPfhe {Rdrfdce bEWBE the@bmiddgdiciirSilshaR (@Pid&ﬁﬁ@dibﬁetrlc layer (3,
sem conduct or substrate (2) and the dielectric |aye

4)( ® a igyult efevhicly e gletrigl omqh@ﬁvltyﬁ@f a1 deatropenguctive channel induced in
thE SR dultol Yoo @6) 1) BE Eﬁﬁ%&?gféﬁﬁ%\ﬂ% fHR3GAELn bARE $&5bn 5),

e sem conduct evic y the charges is
cha@dtgme@ﬂ iatthat H@ regiomitsi fgnne@]fbyt heans of leposifis), and a semi-insulating

har.act n that .t ' is f db f
R 1T e B e R Pt or Tl 1% sl ect e
as the material for the region (5) 10. A nethod as
1; T Con Aoy Berlied oh gain) O SEHERE i toha e g sticon and

;@E&@fslcﬁ&sen aathe/éermem&qgtuegsm@ﬂeﬂalrred inclaim9 or 10,
aracterized in that the resistivity of the

sem -insulating material is chosen in ranges between

110 k\M m iznﬂetﬁgd Q/}ﬁ eaq&gclgﬁl’? b %f 0 |c}iar9&5%8'ih %M%Eke%&@ivny of

ascalrre I'n clalns 1,
the lsmmalnmﬂatmgenhtmal fsivhbsentie ranges hatsernaltOi k§2pnh ayb% G@cm and

ited prior to ufacturl ng process of an
Prﬁéﬁ% ebelgrRndoMEpsEY B IS é in the substrate. 13. A

met hod as clained in clalns 9, 11 or 12, characteri zed

in that the seminsulatin o i
12. A method as claimed in claims 9 to 11, characterized in that the semi-

insulating layer is deposited prior to a manufacturing process of an active semiconductor

element in the substrate.

13. A method as claimed in claims 9, 11 or 12, characterized in that the semi-

insulating material of the layer comprises silicon and carbon.

14. A method as claimed in claim 13, characterised in that the SiC layer is

amorphous.
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material of the |ayer conprises silicon and carbon.
14. A nethod as clained in claim 13, characterised in
wo bas/104282 Si C | ayer i s anor phous. 15. A net hod BG&T/IB2005/051293
claimed in clainms 9 to 14, characterized in that in
t he sem conductor substrate ( a recess (6, 66) is
formed a side wall of which iS covered with an
i nsul ating spacer (11), after which a thin
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is removed again by means of anisotropic etching.

17. A method as claimed in claim 15 or 16, characterized in that a part of the
semi-insulating layer (15) bordering on the surface of the device (10) is converted into a

dielectric region (15A) by means of oxidation.



