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WO 2005/ 104235 PCT/1B2005/ 051198 1 Sem conduct or

devi ce and net hod of manufacturing such a device The
wonuen#ss rel ates to a sem conductor devi ce WeCH/IB2005/051198

sem conduct or body conprising a high-ohmc

sem conduct or substrate whichlis covered with a

dielectric layer which contain charges, on which
Sergicenduigtor Fl%Vl‘Fea%PéﬁneélP%l Grmapyfastusiag §FW V&€t 1 oni ¢

el enents are present, including conductor tracks,

and, at the location of the passive elenents, a 5

sem conductor region is present at the interface

bet ween the sem conductor substrate and the

dielectric layer, as a result of which an

el ectroconducti ve channel of a first conductivity type

i nd d th ha t ted at.the .
Sem condTEiBRRLTDETae 2 SPRrRELLE dFayapid Aoepiogeiobody

corhptfir 0CER-ORmRS sefnlt@n&Etr GOBd el WHick RGoddted With bidectric layer
plicatron, a high-ohmc sem conductor sSubstrate is

which cpetanzpkeigés, o e, diglertaa ey preame QF moge RASHVe BIREHRY Gploments are
pre§éﬁl? %{nfh?tflf?g YRG! SRS bl o Y 18| @fhgg)assmaeibmaﬁs a

proxi nat€l'y 1 cm ang, i practi ce,
sennao’rglastobegmempmseamt th@mtdxfacenbemneleﬂhe stmigowiudior subgeate and the

o BRERTE T 5 TR PRI B B AT o

indheadey, the\ttagdes Ilsﬂm&hapﬁed aethe Serﬁlﬁ:bxﬁimcm smHstrme-dwléoaadllay@* interface
to the formtion an t channel on the .

ot the AR O 15 SO DB T TFon. 1B R NGl = BiEBARpL] gemipgpuctor

subsifte 528 Be RlkeR tdPmbMD R puikldr 3 Rmibdidu&sPdiBifate WRYRHEIRRty is
then occurs 15 and in the case of an n-type substrate

larger tham dragial o, Gopigrimatety é kﬂWE‘fﬁldb Brpragtice rprgeabeveen! gnd 10
met hod, of manuf.act.uri a_devic A.deyi a

KO AR §leBroPRaitgs et S R AR T Bumbi A SRR

chadhél. TIH @%\J&nﬂsf &hd aRanemahpakcRbfric IHRE, ivHictii ppattice is often positive,
JP- A- 08-316420, publlshed on 29 venber 1996, #ﬂder

leading ¢p theBreEen fAniype Fhanpel and op the conuRivityfype of t

senﬂ@ocﬁﬁ'{lbtﬁf bf®BurdeS HkNEAsOSf adh-HBY bfiRirae, 60 BRnipdd, refsion then occurs;
h-ohm ¢ silicon substrate which i's prOV|ded with a
andjméllfmﬁb‘ﬁr ploan| ratype substrath @ccufrorlatiopfocenrs | Thie dwentioroalsieelates to a
mefBYBF ARGl WehbBgbe Present. To counter act
requen power Tosses resulting fromthe
devel op r}‘e dévmef andra meth@t o thmtype mnﬁmntdllmthe@peﬂmg/parag‘aph are

t he terface. b tme n.th ub t he
ko B SEE T SR i gB T B S P PRSI o LN b 1996
und®t kdi€ PRLHCEEIORniRE. TR aild Vol |angsctriwoﬁ ﬁsyg,stzeml of a device
structure of the_ silicon substrate ans of ion

compising Beh-ghmicsilison subiratgvhich ig Prqwfleeﬂf“é&fba IHREiE YR the
forha W43 sf lﬁ[)ﬁrﬁ{%xﬁﬁ 'H'}H §1€§/th& RARSLislEABS:. 10 bGihterfdt hiALfbquency

ocati on ar ge of an inversion or
poveerdossed rasuliong ﬁmhalnmc@vdbpmwﬁ@f am ihvelsies dr gecunjujation layer at the

mterPace twgen e sH’lcgrll1 &1 ate an%ythg ﬁ&éshedl'bléﬁé ?a?f];r a%gﬁcwaﬂﬂle or

amorphous silicon region formed by damaging the crystal structure of the silicon substrate by

means of ion implantation is present at said interface. The region thus formed comprises
charge traps which, at said location, take up the charge of an inversion or accumulation
channel formed and thus locally interrupt said channel. By virtue thereof, the (high-

frequency) power losses are limited.
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frequency) power |osses are limted. W 2005/ 104235

PCT/ 1 B2005/ 051198 2 A drawback of the known device
woesisdes3sn that, in practice, it sonetinmes pPESABL085/051198

probl ens which correspond to a reduction of the

ef fective resistance of the hEgh- ohm c sem conductor

substrat.e h | eads to,said | osse Therefore, it

is an o} @8% e pomaederice rrrudes Iothat, Bt B5pQipe dibsometimes
pre@ﬂté';ﬁf&al&ﬁs WhRh 20 %@nd"@)‘ H e @t bith REFe@RRMEIGance of the high-

par agraph, in which the sem conductor substrate shows
ohmpip gﬁmcatrﬂm?r a%aefqeowhleh keds tg sgiddesses: variety of

condi ti V. n

of a si ﬁ'% ﬁl{s %H %Fje f‘??e[ r%s%?ﬁhg&stfgg ﬁcs gr%vfﬁre% de%ce?_of the
typarkitened nhuhs op‘almgpar@a;df irt Which theseminhdwt@dubgtratesows high-

ch terlz i n_accor.dance

onef Bl e ORI 8lePler viiasS DRERURRG L BB A FURes Bghoprovision
of a ssmlale nfetivdQT isdnafab tufi@ e St aoaeﬁa;e?econd cogduct ivity

type, ch is p03|te to the first conductivity

t ype. WﬂJs arhigys ?So’h devdeapfdhaityps pentioeed 4 the gpenipgparagraph is
chafa%féﬁ%@i i eQ:@oﬁiEhﬁ!e WiflBhP s hER. ﬁfthﬁtrbgld & c%h@tﬂ%ar% i6f is2

t oo |ghly conducti ng sem conduct or substrate oc urs,
monqerystptlinecnd af a s¢cand denduetedtyi typeavihich inpprsiseto; thofituendnctivity
typ& TRUBRERIGH i€ bhdl 9643k 8ff oh Fhel0o50h BRI AN QiR A He THE

concom nteg Fati on proces Hes require,
devﬁapmmﬁlmlfaltdq/hlg]nlyk:hmimﬁgg samw‘cglduétolt slmbstizﬁe oavntsf ﬁcﬁaldidumg in

at i ve h te ture budge
v et e R o e YogH e e raie] it AT P bpd: The
conédailtine Sitdgirion er(ﬁfeﬁieb bdthdtimedfreduire, R@licSarkSdt e HeBRNRE of the
anor phous region of the known device to be restored,

malgﬁfatcﬁgplg@aqfﬁse@ éplg)pg?tlw }[ngy tempeTAdYIR Quqlg% A thermal treatment at a
con@@ﬁﬁ%ﬁr it t&ﬁp&ﬁhﬂ@iﬁﬂ%s e %ﬂ%taﬂﬁut?%f ﬁﬁ%‘?ﬁ?’ysﬁﬁ}%"o@ Bhorphous

enabling, for exanple, the undesifab rmation
regigm of ¥y Epesibfievdtedtn berestortr eitharenmplstely er fantly, leaysingtbe d ‘
0 l., can
con?é%{ré?crﬁxu%f?g ltr%q!) e lbtet}gciucgcp ﬂ?ege @ﬂ%lﬁjlgeﬁ)rrm )éant‘lprig the’ urglﬁflrable
formadt®o offyn inpexsmmthatglet ﬁ“ée mmmnsl tiather basedbo ﬂae\meddgmalon that an

TR ENTTENT NN RO W

proﬁdhb§ tHeabidodutid e biivith alcbndtﬁtlﬁﬁy tybe Whldﬁ% oﬁrosne to that of the
conductive or _n-conductjve. ¥ be i ndi cat ed
e ip

indy¢ged phanggl. IEOW@fztﬁ%dlg&B&f?%ﬁ@t ﬁﬁéu%str@ high-obuy ﬂtrla’étéYelther p-
n
conRBPEGH i ¥aNetiVel ThY a8 Encl o1 e K8 R il i a -
typei subsirass, onspachiseipdn, the case ha positste charge in thadwdm:tnc layer the
se, A suita

channel e d ca
inau B AP a0 B 57 B Ptom et o, R oo gredftpiBlon channet
in th@-sé@ji’ld dadel Nistiitatlley gegniedtdubtenegiot @R ih Siert PRSI Bd dfthe
arges whi ch conpensate for the induced

p- con uctivity type and hence comprise positive charges which compensate for the induced
charges. By virtue thereof, the charge of the conducting channel is always compensated at the

location of the semiconductor region, as a result of which the channel is interrupted or at least

~has a much higher ohmic value. The introduction of doping atoms of the opposite

conductivity type can take place without the crystallinity of the semiconductor substrate
being affected or influenced thereby. Said introduction may take place, for example, by
means of diffusion. If the semiconductor region of the opposite conductivity type is formed

by implantation, which does cause damage to the crystal structure, the crystallinity may be
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charges. By virtue thereof, the charge of the

conducti ng channel is always conpensated at the
woOao@tioe3s of the sem conductor region, as a reBqdiraBwH5/051198

whi ch the channel is interrupted or at |east 30 has a

much hi gher ohmi c value. The Bntroduction of doping

atons of the opposite. conductivity type can take
restgrededelippatuer e FPAmEY tthon Secarredh atiee Of the
mesHRSIEGR g 19 Ble M edfibiEbdiRs o8 TholdviRNRad kA8 12884 otk d
Introduction may take place, for exanple, by neans of
recefinftiongharalthouehtthredopersenisendicior ragios ey @ﬁltS@I%éaquo@snnaeatively
conduct i vi . 8 f ' [ [
o R8T SRS el DR a1l Yyt RGBS ot e
anycidyatatfifdcniThys dcampe behithed 29 ChodstipABS dirChsibB2GbE Shtid@RIuctor

3 restored, deliberately or not, by a thernal
reiop 48P SRt T oty chodkinet o b ORfTPR ereof to be such
thal TE AT BigB&aRInicB&s4ry fotiftetiipeid eHankkdi MWihke ®adis of A€ above, it
invention is finally based on the _recognition that

willhe qhes ot thsogiile Becsasiy b B diaty tBprmad hudest tedoroy inteerajed f
| _ Lot ) :
i o A e
invemion vdll eabe anyifficdubesse effect. This can be achi eved by
choosi ng _the .di nensi gns_of -t he .sem_conduct r egl
Fo b o tPErarmr et ar AR SasERANE, Rl gleifidRon, e
sentiemdeactbr @gionof thege@all comdubsvisuype cdigrises 4 mirBber@f mutually

| gher tha ecessary.for interrupting.a channel. On _ .
Parit‘]hgs%a? %Pegfs“ -FREI0PS 3Xpich gre recqse mﬁée %@%ﬁndPﬁa’E sybfifgate. Said
strif OBspbd kifb-REPAS Pletetatily etemt Hialld &) thBUir&EH OF a béhduBloRtrack, i.c.

I nt égrated sem conductor elenents in the sem conductor

at TightRngkss te the directiondn phidkactiganheradigntiip intieduced gnto the substrate. A
larég Eg\élgtyﬂl mtrm-%ﬂag ﬁe%ignsdénfaf)lieg Jrﬂgte!fﬁét'to bt? ﬁﬁ%rnﬁ(%@ci &8 hifbkisting

I ment o evi ceé i n accordance w
patervaitohdiretor tiaeks extemiling paadleloo srid girprshepedishb-regionsnd larger
onduct.ivity.tvpe conpri.ses u I mut pal | ‘
nonfieR St b Yhdokyt ER £ RRTRA REReRr THERGH pRini b ke of e fact
thati the Hinensiond efaldiubtregiosddantbeatsy. snBdl. By rakessing thé aqgéeh or the sub-

sub-regi ons, preferahly extend rallel to th . .
res i B 16 ABEDMOE R HASER, 1 SERIaApiqn Copde Spod o fhe formation. This
tec}_ﬁﬁk?ie%nﬁi@s th8 emallsesdsbiBR dime¥ting B&ides) ih el Riinitithd Sest

introduced into the substrate. A |arge nunber of
chargecopIPSRFARHis SeiHeved Pioerise e phasge is peesett peedomngntg at the

intePBEd ﬁ@é\%@éﬁ ﬂ@s?ﬂf(@f&h&& ﬁﬂs’%ﬁ@ﬁﬁcﬁﬂlg d% aecggrig}l‘ég.tﬂéfe}a‘iaﬁg Iﬂr% Astrip—

extendi ng par: to said strip-shap ub-regio
shapeak gbregionsrpeintep¢onpeatépuesh theadnd pbrtioagyi ons can be

appl i ed .wi t.hou robl.e virtue . of, the fact . that
the. o mehe AR R, ot prh et istethan i o Bbups of
subBygib@ciakidetithgtdach oiher 0 Man atigle LG ddyrel. Begirioa therddif,ahd he

sem _conduct or substrate, ign inplantatiopn can bhe used
sempepndyier rﬁ&lpﬁﬁﬁf‘%ﬁmﬁlﬁr g XHF\‘?P&‘EF_@C CRPuStor fracks which
prefofily &3h cROKPpRAIR] B SRBTHRNo Bagkdes, in this

enbodi nent t he best

A further embodiment is characterized in that the strip-shaped sub-regions
form a network of regular hexagons. This causes the effect to be optimized for conductor
tracks which extend perpendicularly to one of the facets of a hexagon and which mutually
include an angle of approximately 60 degrees.

In a further embodiment, the semiconductor body has a further semiconductor

region comprising one or more semiconductor elements integrated therein. This enables the
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charge conpensation is achi eved because said charge is

present predomnantly at the interface between the
weenisgoadsct or substrate and the diel ectric | aper/iB2005/051198

Preferably, the strip- shaped sub-regions are

i nterconnected near their end4portions. 25 In a

favorable npdi fjcation, the strip-shaped sub-regi ons
devics i OTRBrISr BhAJAItIGR to BATEIF elgmEHis ahd percagier fraegs, dgbgrample an IC

(= RidaeheBirdht) AN fassHe AndHROre BoferEMy Hnlddie er%ﬁ ﬁ‘lo[I;I'OJGCtlon in

the sem conductor region is effective for
anofher pahaf e dayicebar thetferther semirendpios heglq;r\@fdetha bmylceratmor
daﬁﬁ%@nd parallel to one of the two groups. A further
odiment is characterized in that the strip-shaped
s u b r egifon®ted3@rdimbove theatimendtonsfand dgudopinghen@gomton of the

auses the d f or .conduct or
som sy S8 RERR S R iary R 1 Sfnahte Bratsor
accl@ciation ?fan@el H@Xxﬁﬁ@iﬁnlﬁg d%dgﬁtéo&hbutmlkblélﬁfﬂc%n]‘gly @tﬁlhlql #encABubstantially
ang] e of approxi mately egrees. In a further
’Bmgﬁ%% ?W@WF ¥ﬁ§e§§ﬁ¥é@ﬁ@€@tor body has a further
sem congugbMbd of ﬁlghlﬁﬂct&r%%’ef ée?fh&gl Q&6r &’é'vﬁg%l%ja semiconductor

senm conductor elenents i1 n egrate therein
bodyahireis ardideony RPOS01@HRRSChREES 1s5”20@®/ c@ﬁamgaohmlmbemlmductor

subbifut& %Wﬂl&edwl%ﬁrg@ 939!(3)11 dn% Ny &rﬂ)[rg 8§s§1% ect(om(f %{eneaaﬁ%% tnéc&udlng

conductor trac r exa
con@iatantiacks, afeoyidss hﬂdewhdaremextttbe E)Cﬂlan(ﬁﬁlﬁf}ﬁlbiwb elements, a

Sit ated vie anot. her, part
serjeoniIdH egiop \z}ﬁ“{‘?ﬁg"t&ﬁ‘{lﬁégf‘ceg‘?W??Sﬁ%m?%dégf%wa%%and the
dleléchﬁc &680, BONEBIGI 6f whith BAVEBEtFocoRdudE v eHag ] e h Bikdd @&Qﬂlg‘mw’cy type

di mensi ons .and the dopi ng concentration of

mdlgce ¥ ifcrbetest isimigirapteditdhpicanengprigr @@ﬁtrqt%ri@mw lay&r ipgerface

. at tﬁeQOéd%ﬁ bf B kerRRohdWeR) $dcRdh, %rchaﬁEfEHE@d gtab&?da‘ﬁF%ﬂﬁlt e invention

formed during operation, but also sufficient
in thap thesemipgbdicianregion ig rendertd seonobeysetina ard pmmdsdi with @ sechnd

con&&%vﬁy% rv@i’h@h g’%&)?&ﬁt@ %th% ﬁrg%nﬁl(ju%? L @Pgr‘é fﬁvugzolayccordance

sem conduct or a sem Con
withihe isienticn iditlels @btairied. Rrafzeibly drtsainitionguadratges isi fSrmed by means

h-ohmi c se duct or . substrat on. .
or g ap P P oo R P iy b0 by Bldons for
a p-8he BEirate ate@icuitl d¥QntiOMEIMGE.Or tracks, are provided,
and wherein, at the location of the passive elenents

a sen1conductor region is formed at the interface

bet ween the sem conductor substrate and the dielectric
| ayer, as a result of which an el ectroconductive
channel Thyse and pthetaspesischfdhd inventionypreappani fietn eediwiilbe

eluc (ﬂ d&f Ig?e‘? 1icE 10 1{% glrnE{)J(P }n%gts ak stcrlp?d RS egfng nd uctor

t
stra relectric layer in
In the drawings:

Fig. 1 is a diagrammatic cross-sectional view, at right angles to the thickness
direction, of a semiconductor device in accordance with the invention,

Figs. 2 through 5 are diagrammatic plan views of a number of different
possibilities of configurations of the semiconductor region of the device shown in Fig. 1,

Fig. 6 shows the square resistance of the substrate of the device shown in Fig.
1, as a function of the voltage on a conductor track, and for different doping concentrations in

the semiconductor region, and
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at the location of the sem conductor region, is

characterized in accordance with the invention in
woOheis/1és5seni conduct or region is, rendered PCT/IB2005/051198

nonocrystalline and provided with a second

conductivity type, which is o@posite to the first

conductivi t A device in accord wWth th

i nvent i c?v %/Shf’gfgghec?ﬂf‘]é(ﬁlﬁ’étdcucﬁté]fagf%f’etﬂe fifstrate of the ‘device
showarth ¢gnductor region is formed by nmeans 20 of ion

i npl antation. Suitable ions for an n-type substrate

are boron ions, and suitable ions for a p-type

substrate are arsenic or antinony ions. These and

ot her aspects of the invention are apparent from and

wi | | be The Figirescirelndteltawsi totscale fiet somoseditnendiéns, such as dimensions

n tﬁ_é"@n?c g$ g rgct Sé:rre Ie}tgae d h ed??r C afu*gtg e%?rfegﬁcg}l}le%gi rgg\}onsa(?r parts in the
dlffbteghE igaeg hIESndlcatéd‘l‘@ ﬁlban@ lof @ same hitekibp 0Nthe @hm@reference numerals
hsem cond@ct or device in accordance wth the invention,
WARRCYE POSSIRfir ough 5 are diagrammatic plan views of a
nunber @fig dii§ § @l8RMmaHE PRSIEROhAINIES aPfight angles Sfod the thickness
confi gur at| ons of the sem conductor region o%
diregtign, ok 2 seraigandugtoridgyicelin acmréan%wsﬂmh@,mvmmwmdﬂ@s 2 through 4
are .Eﬁgaﬁ%@fgilfg{ \%1%\?]% ?J.Sdgﬁé%ffita}}ogmﬂfltl% cgﬁﬂ %lﬁ‘%lo?:lg ﬁg@g tsemlconduc’cor
region @€ the davide $lwwndinfHig rlefhe dhoierig comgpnsaastarsaimamn&udm botin e with a

hlglé&ﬁnlp g?%%}s%élfig‘g{c%g ’sﬁasg'gtewog OOSé%q%écz:t?VSlty type, the specific
res@tﬁlhtie\bﬁkx&ﬂiﬂh 18hge§ Uh trhislt bzi%@ revéth stang 19 Kosdnf. athe s@act BEthe device
device shown in Fig 5 The Figures are not drawn

10 ip gosred| witlyp diekesivic leureﬁérﬁ 'P‘léiﬁ@l digxidey The candustigitoype of .
conHIIiL%VE l?ha&ﬁﬁg‘%ﬁéucgli Hﬁl‘ﬁlir%@dgfatﬁﬁ & X ﬁ%ﬁ&h@% {)@5 b%L{H NG

Cor respondi ng regio parts |

dielggtyje tager cantainsragiosiitve dhdsge rmpging betvee dorsmempleat e HoH@norand -
2x !16'1@ 1%& r';Fhr;: s%];n% %ﬁlé&%rp%egg:egé 8{ h\gﬁﬂegﬁ%%\éf w%%z%esﬁ!wgﬁpg re%lons A, B
whlalmjﬂe eﬂuettﬂi tdfmpecitﬂvel@ktbeﬁé;rlglﬁ @ndliortB€ teifiiT thedlined-1. The right-hand part
A seni.conduct or, devi ce i Q%t?técor dapce with the invention,

COEF IS9P §Semis Rty GHRIon > ofrtBe RieaRAUSIHEY veepYtHFh §resaEsedm the
surfiléef Jreficeddvide OBk Qéﬂnb&ﬂcﬁ@topfeﬁﬁﬂr&teﬂﬂg SR % é)}f)ashb@ element 4 in

sem conduct or region of device shown in Fig. 1.

the fopa of @ gprductoy tragkdh s esuaoliibesenspenduetor regivgys, an wiversion
chafteBR 119(@1‘}111&&? 'dluhﬁggpe?ﬁmﬁ%?%%(f E A HRSE ﬁd\?ct&fsu%r?iaeh

p- conduct’ vi't specific resi stance of
2-dielgetge fayei hintériase,ca de, lodgometthe Serainondi@tok B26m 5. Byevirtue thereof,
the &e%JeQ%eexﬁlfbitg t}gry qu‘renvi{eﬁ ?high—frequency) losses.

The left-hand part B of the device 10 comprises a further semiconductor

region 6 in which a semiconductor element 7 is integrated. It is noted that the semiconductor
element 7 may comprise an integrated circuit of, for example, bipolar and/or MOS
transistors. The passive elements 4 may comprise a pattern of conductor tracks for
electrically connecting the one or more semiconductor elements 7. In addition, the passive
elements 4 may comprise one or more capacitors and/or resistors and/or coils.

In Fig. 1, the semiconductor region 5 is represented as a single strip-shaped

region 5 which extends perpendicularly to the plane of the drawing. Preferably, the
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15 10 is covered with a dielectric layer 3 of silicon

di oxi de. The conductivity type of a conductive
woheosnes23s nduced during operation is the n-con#acaB2oni/g51198

type, because the dielectric |ayer contains a

positive char ge rangi ng betmeén for exanple 1 x 1011

and 2 x 1012 cmﬁ The 1%)\” ce #%ﬁ

Semt“?ﬂ u@%&ﬁ%‘P’é COMPHiS & IIE) Pi\ "TRIoS N hgpemay be
forhéd MahBH, dlﬂf&&n%ﬁﬁgﬁbﬁbnsti@thte@anfcbﬂdﬁbtoaaéd;tp the left
of the line M_The right-hand part 20 A cogprlses a

semi condiicapPleadiseh ascwﬁgtl%orplséb%m@tﬁl% 3yl be yeraiconductor
regﬁ@ﬁ I5GRow il ﬁﬁﬁﬁgﬁg cbﬂl Hbs aslgrrgg ot F f ﬁug@%ﬁ@ﬂel T%hcsed apart

sen conduct or i on exten
subebgmeiA which extehe pdreliehtof candvoted tratkot. In Figck, the stt'ip-shaped sub-

regleﬂ%l% are 1P'C§I‘C-Oﬂlileé:f Iﬁl ¢ onggﬁ: ta(ﬁ(; P(H‘gg% Dgllga% Fl%)n sI tFaYt% C semlconductor

regidf\Bi démgn@ds tivd f@rcﬁ@ﬂbﬂ@ﬂbdﬁgblﬁg 58 lﬂE‘tvl’ua? éhterdectl bzﬁﬁh&ﬁﬁeﬁ lafright
yer Interface, at_the OCa of the
ang?érﬁ% AEQREPFatoads Prtable, wpagic éf the é?‘ég‘ﬁt"f rBelgsyfigalso extend

app?tﬁ;‘i’ﬁm&t@lyllg tv?d(ﬁhﬁ'aﬁi pé’xﬁéﬂdléﬂle{f‘ dtn%&l.logllé‘ b el sﬁﬁ%&%ﬁﬂcﬁ) dielectric layer
| osses. part B of the device

3. Aqother Pandiguetion pf ﬁep-shmﬂ Sunthgiony 6C of gyi semm@nﬂwtwmgmn is

ShO?’ﬁarﬁé ?%?“ﬁ{e%x%]g EteJl sh mn@gﬁ%ﬁglsc\}g#péruﬁtg@ggrﬁ%e case that

e semc

\mnﬁmm@@nw&ﬁdaumﬁbnmMneﬂmnﬁwodﬂmawpée bi pol ar and/ or MOS

Th
:Jra? tn er f]tFor % 816 e@? ggsﬁc’allr%/ %EIE (feo(lrli @d&é}'lrreae%{)f%?%g?ﬁ tse device shown

in RR@NN&CS fuf@idnhe tiwlase (W) dnSFhERF tGtgane k&rmﬂﬂérsnmopmg
In additiaon, the passive elenents_4 may nprise one

conggntigtipns ip E’ﬁé@‘intcepéu%‘?{d%im s 18 baed on Hwaéﬁun&momsof affixed

posftive ché]fge inNge §ERLER WFB 8F+7 8308 r&n& 1 fe's® QBﬁ%ﬁ&QO @evél of
single strip-shaped” region 5 whi ext ends

the priapparasistense dlat ys acoeptatde. §luayes Séaf 5% ﬁé 5 adnkoreespond to a doping -

conEJn%faﬁg %J seﬂiﬁgon\ﬁ&t‘gxo%g 01105402{31% elF gwe{l}B %Q(Oﬁ{le%#%ﬁ& 4?( 107, 2%

m con or region npri’s arger
101 tZrXI Ok Gsdwapéd)@ahxlemgpamhe vdlhags dommziy thee exrfsts Ifaxmjcanduamrtyack 4
rent ons in e conduct bod

in e e Hep e alaiondh bE SEGier fgipn Sean be

readlByem8@RIoE B@dw qrto@ . madx@@ia Y SofSFVOW thiii@h dopil g @beentration of
conprises a, gr. nunper_of nutually parallel, spaced

apPEFIPately £ Xsifh. %t/é@ dhantghlefg; Pé"rFtlé%tﬂ%ﬁw‘H’PH&Cé’PPeélﬂfaﬂ@l ’é preferably

cho§RANE BE hOlow! ds P6sitite, HeBaulst this ShabicDhe ShitAdR o3 RARRAIHHRuctor region
regi ons 5A are I nterconnected near their end portions.

5 toptqeg:hown ah brge as passihledOeping conpntations belo@giihgw mentioned here are

penfiﬁ%mf; 1151:?1? léa‘gg 1 (r)t?sjﬁﬁ’ 3leQ 1c§zﬂ}%ﬂ{ Ei&!vé}rl gﬁﬁ%}ﬁéb&&ed

sec er at ri
heretiabbve lir &t opgimal prosesst thid cénargle mnqyehetaj facnblacrf 10ilowédtkan the value

caondyct or._tracks 4 al so. ex roxi mately in two
indiEgipalove, TerDaRaE AP SP SRECTHot e A g oximately
0.4 luiGo 5@ hRTbY, keipdcly €, I-line lithography and DUV (= Deep UltraViolet)

lithography. A comparatively small depth of the semiconductor region S, which can be

achieved using the currently available technology, is, for example, 100 nm. The strip-shaped

semiconductor region 5 is preferably made as narrow and as thick as the technology permits.
Fig. 7 shows the equivalent circuit diagram of the substrate of the device

shown in Fig. 1. If the modulus of the square impedance (ZsH) of the substrate of a device in

accordance with the invention is plotted as a function of the frequency f, then a curve can be
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10 3. Another configuration of strip-shaped

sub-regi ons 5C of the sem conductor region 5 is shown
woOnodsi1g4235. The hexagonal pattern shown in thi BCFIBo0&051198

is very suitable in the case that conductor tracks 4

extend in nore than two direcfions. Fig. 6 shows the

e.res nce he substrate of the_device
obselphhivinga hgé %eﬂueﬂ%;l P%‘)‘ fuu{]%{ Vo HeFEneHRrt ek grg distigpuighpble by
a cons@RNAEL BF tht IAe-freqRbly pat al 4 {2 agthdsep fdi‘@heliﬁgh-ﬁequency part.
concentrations in the sem conductor region. This is

As yrigagdgnse ihrongarnethhsts. dhe kigh-Areayopey parheraspapds ehie gharpeieristic
proﬂel?ﬁes%f%l Gfdcihe! ﬂ%ﬁﬁllﬁ? c&fve "c'grh% gegflo%ugé@ u%m[gét%lené?qélm Qﬁlt flrcult

corresponds to a |eve uare res
diagramaf Eegp 7 dbhag is tOsayy e cﬁaxactﬁmtlcs Borr&pondto thase 0ES pBisthnto61

a _dopin centration _of the sem conductor region 5
arraflged R pARUA WA Cpaditapli6ls * 6%, 1017, 4 x 1017 2 x

1017, 2 As tHOR6is@andedGor BgRe et BEncitd QN Gilzer Hiphtd ﬁtﬁgenerally very

donaln that exists for_a conductor track 4 20 in

highsaseromnagedda dhe mpplanpreeldbs sanpcirase g (iskoeonly theiligier o to be
take‘hhﬁto%@{i&ﬁ? R Qs W @gw%ftﬁ%ghe{’ﬁopg{gﬁ]&qc@ra{%{aﬂ% Pbstrate with

For a maxi mum
a Slmgim (retype)atiiippshapéd regiophox isu’tutaaliq}lyﬁl@dnﬂ@ehi‘e at ﬂrercﬁpacﬂ:ance 62 (the
table racti t he dopi ng.concentrati on.i )
highEHea @Rt pat S BEHO Ty pot B T iSSP oD Byial stip-shaped
sub-&é‘glsnsemﬂfmvé tepasitabéeacfC/afwill NifenSRicBiOVHbUS TAE mirGBkr @A) is

to_be c n as e as pQssi
i GLHF PoRE T B DI RORTTG B el b dFe-sbeped sub-regions
and IB? RiE B8d At Qod Iﬁlgﬁ E]@erfsh? 3 ﬁnb%h%hﬁ sHh-Blefsnk Witk ah@)‘&[y affect the

| ower than the val ue nentione her ei'nabove. I n dn
condyefivigapf the sekshate, itehinsregsrasaifbcandyctyitya f act or of 10

| over t ITﬁQ dé\h@e l\éﬁg Hﬁnufapchl 834% ?ﬁlo%olysgnﬁ %Bgthggl Hf 4040 dance with

di nensions 0 e Sem con or re
the mppltmn Frzrtthd startifig thaterialousg H0mnada (e E igrospe @ighhtéin}dﬁ, here n-type,

sem 00{1% ﬁtz] M &a (gélh\&lbl {I}DU(\g{ gpcg}%;lﬁfer gs!eéf{r)ﬁ éans of thermal

oxidagici. o@plmhwfeﬁﬁt lxyegiseippled oMb Sdid aRlechi 13Rr B}'z?hie@ﬁ/s&ff sphing.

the currently avail able techno)ogy, is, for exanple
Subssgiiently, 2 ¥k Sarierhendingge e deary fdie semoguasorregion S to -
be faﬁ’h&fd% F@lviﬂe&@iﬂﬁthéﬁh&&reglwag&'% Ftetddll 6 nfand J}%hotohthography

technol ogy pernmits shows the” equi valen
Nexpjupe igineadgiohdn Hs esse, tlwnmmwmtte foym thiy e—tm\ﬁpwogﬁw region 5

by ﬁ%s {6@ 1r1t this dale Bgi‘%? ! atg ;ﬁyo?m%re g&’ ﬁl% 54 lt’tﬁ? fhe!' 1Hgﬁgtgagr?takest q%ace

the $u evi ce nce
througlethp riw@tvtrlodalyar,sthqathnﬂmm oﬁﬂaeasemwmnduodm regloﬁ fean be as small as

be WO. 20 1 3
possEHHERRN o i Btasilioh s SRRe R AR TR P 165 it dgpine
condeatriitiocdntd tike depicohtvyseBgiyn PaTle (Vﬂ%r%?gl&{semd parts including the

di stinguj shable by a constant value for th

furthep Gerpic GRiiveioE {eetoard Yang e 3¢ty plegepieride aew Braf fhedaice 10, are
provli‘deﬂhn tHQ9MRRBETuRR bbdy 1 BF nfnd SRACBRG ﬂ(ﬁe&ﬁ@ﬁ?knﬁ% same

here, the high-frequency part corresponds
applieR 40 ﬁ)@tcgndvgtqr tracks 4 and/or other passive elements in part A of the device 10.

The invention is not limited to the exemplary embodiment described herein,
and within the scope of the invention many variations and modifications are possible to those
skilled in the art. For example, devices having a different geometry and/or different

dimensions can be manufactured.



properties of a capacitance. A simlar curve can be

reproduced using the equivalent circuit 5 di agram of
weOi2005/18423Fhat is to say, the characteristics cBCTEBPOFICS1198

to those of a resistance 61 arranged in parallel wth

a capacitance 62. As the resi8&tance 61 for higher

frequengj.e 1 or higher) i nerally very high

as conp gﬂr B ]§eomig?_}%thf‘tr‘fﬂge}agaﬁ%%&%rftﬁ?[ﬁtzlo%eatﬁ%%flﬁcﬁB‘éh%‘?‘amples can
altefribtiy€ly fm} ussefdni/ilyhi? b sb@iﬁtcﬂ’ Ithel”iﬁﬁentiﬁltl.ﬁﬁltso tbﬁl@ﬁdébpbﬁﬁéh techniques can

account .  Si mul ati ons have shown tha e dopin
be (35, 8 e A0t ento o ar e, AU 208 g LY I - Clyppigal
Vapok Deﬁosﬂhﬁh&%@u&&ﬁig%ﬁ? ?ﬁiﬁ)r§h't§b%t. Bltehabf ‘X/etr-‘&ehﬁ‘{all g't?ﬁ] &%&h%ﬁs, use

t he capacitance he hi gh-frequency par

can bg imads of By cisalriguasrsych rs plesmassiching, andgice Nensber (n) of

strip-s - ' . ef fective capacitance of
& o 11 Fisephited @, 005, 08 IR pai e AR W vl may
alsol doiptieeldisotte eotivesdemdnys whieh ancandumitddeonsthadiglectritdayer.
m ni mum w dt h of the strip-shaped sub-regions and by
the fact that too high a density of strip-shaped
sub-regions will adversely affect the 15 conductivity
of the substrate, i.e. increase said conductivity. The
device 10 is manufactured as follows, using a nethod
in accordance with the invention. For the starting
material use is made (see Fig. 1) of a high-ohnic,
here n-type, sem conductor substrate 2 on which a
thin dielectric layer is provided by neans of thernal
oxi dation. A photoresist |layer is applied onto said
di el ectric layer by neans of spinning. 20
Subsequently, a nmask corresponding to the desired
pattern of the sem conductor region 5 to be formed is
provi ded and the photoresist |ayer is patterned by
nmeans of photolithography. Next, use is nmade of, in
‘this case, ion inplantation to formthe p-type
sem conductor region 5 by neans of, in this case,
boron ions. By virtue of the fact that the
~inplantation takes place through the dielectric
~ layer, the thickness of the sem conductor region 5 can
be as small as 25 possible. The flux of the ion
inplantation is chosen in conformty wth the desired
dopi ng concentration of the sem conductor region 5.
The other regions and parts, including the further
sem conductor region 6 and the active elenents 7 in
part B of the device 10, are provided in the
sem conduct or body 1 by neans of customary |IC
technol ogy. The sanme applies to the conductor tracks
4 and/ or other passive elenents in part A of the
device 10. 30 The invention is not limted to the
exenpl ary enbodi nent descri bed herein, and within the
scope of the invention many vari ations and
nodi fications are possible to those skilled in the
art. For exanple, devices having a different geonetry
and/ or different dinensions can be manufact ured.
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WD 2005/ 104235 PCT/ 1 B2005/051198 8 It is to be noted
that materials other than those nentioned in the
wexersphesscan alternatively be used within thecsappeso51198
of the invention. Al so other deposition techniques can
be used for the above-nenti ond, or other, materials,
ch as epitaxy, CVD (= Chem cal Vapor Deposition),
Cngﬂgtering and vapori zation. Instead of wet-chem ca
etch nethods, use 5 can be nade of "dry" techniques,
such as plasma etching, and vice versa. It is further
noted that, at the location of the passive el enents,
the device may also conprise discrete active el enents
whi ch are nmounted on the dielectric |layer. WO
2005/ 104235 .PCT/ 1 B2005/ 051198 9 CL
1. seni condbSeryFongueior Vecfd? IX/W‘FIha SPIHEnR %ﬁﬁﬂlﬁf&y&ﬂ) $RpRyIsing a
hlgﬁ%hmmdoiﬂﬁ@o&ubﬁfa%‘ ?Wcﬁ i EVeeRHC BElo&HP ﬂy‘éﬁﬁ? which
2) which is covered a dielectric |ayer (
congadin ehar ges covav ek ¢ dle&mtrwﬂaxem o efl IaeePRtSivedjesiTonig @lementsdﬂ)eare
pre&ﬂg l?fbc‘f cgoggﬁ é}]ttge%cﬁ% fﬁl‘ﬂsa(tﬁl%,) IO@artl n of h%%ﬁgstﬂfeoeé% entsn(4), a
sermcfonﬂhcﬁoxpaglsn (® iepesenbsthé dierfage Betszem tho pelucbnductor gutstiate (2)
sen at the | rface e
and 1B o RaBEEBET Cas Pt o e R dheve el piay
cona&)tmtgsypa indsed by e chltigdlis ateralpRsl 4t @eaRahYRorGIBARE] (2)-
first conduct|V|t&ﬁ:y e i nduced by the charges

leIF%irIF HIEr (U prratrca et the docaiwn dhriaienndudipiiegian §) dyaracterized in
thatth Rl B&idohGudi@¥Efiod &) id AbRSHREMiR ant 382 LQLAG | E u9tf1v1{gngp

sem conductor region (5), characterized in at s

whisk i appesiigde the frgigiondncligity typemonocr yst al | i ne and of a
second conductivity type, 10 which is opposite to the
first conductivity type. 2. A sem conductor device

2. ( 10) as Acdeaiicomdudtor ddviverl®),as chaneaicih etaimdl cliamadtd?ﬂbd tnhﬁat the

nduct or second conduct j
semfGFRUSIRBFPE £2 o8 B B cOF ST GG CONpaY f Baber o mutually
pardlel $tfp-ShepRe uts1dgidne @5 OFB) (Wivch 2BYec¥iibCh tBE Senki€GRISEBFsubstrate

in the sem conductor substrate 15 (2). 3. A
@)-semi conduct or devi ce (10) as clainmed in claim1 or 2,
characterized in that the strip-shaped sub-regions

(5A, 5B) are interconnected near their end portions.
3. 20 4. AAsemiwodeion dsvicd é10)@e cleibad inslagh di arddcharactdriagdin that

the gtn rsh ed %ﬁ@fe%g)k r(%% %%) ale ﬁlg%onn cl‘?e% etcu[ t'thr% (?BO]’?IOHS

gl ons conpril
sub reglons i ntersecting each

4. A semiconductor device (10) as claimed in claim 2 or 3, characterized in that
the strip-shaped sub-regions (5A, 5B) comprise two groups of sub-regions intersecting each

other at an angle of 90 degrees.

5. A semiconductor device (10) as claimed in claim 2, characterized in that the

strip-shaped sub-regions (5C) form a network of regular hexagons.

6. A semiconductor device (10) as claimed in any one of the preceding claims,
characterized in that the semiconductor body (1) has a further semiconductor region (6)

comprising one or more semiconductor elements (7) integrated therein.
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ot her at an angle of 90 degrees. 5. A sem conductor
device (10) as clained in claim 2, characterized in

woheis/ s 25 strip-shaped sub-regions (5C) f oPaTAB2005/051198
networ k of regul ar hexagons. 6. A sem conductor device
(10) as clainmed in any one oflG he preceding clains,
characterized in that the sem conductor body (1) has a
further sem conductor region (6) conprising one or

7. mor e sem eanidotuoior 86vaEEND Pas(chimbdirediiat 6 GhihaE i i in Wex,
2005/ 104235 PCT/ | B2005/ 051198 10 7,. A seni conduct

vieed iigroieqienn. e nessays-Rlements @ areritaated i negt(éy iof the 4ewee (10),

and th@hmheyéeem@&ldhaopfegiosac{§j it 1 REnRERRINS e% g@r&ﬁs gﬁlaated in
are situated 1 n a par of the device

anatiies pett (B hefithsdavicedh@uct or region (6) with the
sem conductor elenents (7) is situated in 5 another
part (B) of the device (10). 8. A sem conductor device

8. ( 10) as & kaio@diuttor yicen(te) Bfcldimed jorag dé ofthe pedcdling claims,

n that e nmensi ons and t
chG R b e Sepe s R SO B hejoraiuctor
regforf(h) &b eitib¥ntiPlagR th ikl bh WRbrsRA dr AV@LHIAOn Yhannel formed
accunul ation channel formed 10 during operation, but

durgpesapesstion.ibut elpa suffieipmtiy sohadl taget shesrtaHy relups thesduase resistance
Qﬁh@ﬁﬁﬁ%&@?ﬁ resi stance of the substrate (2). 9. A

manuf acturi ng a semi conduct or device (10)
with a sem conductor body (1), wherein a dlelectrlc
| ayer ( ntakni ng. char .S
9. 15 sl ComElion S PefifefinaRES feyrfonshiifryiR o5 fetoshductor
bodyay g vherein Ddiekoirie 1pas Gi)v:ent&ilnii@tcha@bsﬁs feheA®Atashigfdhmic
are provided, and

i.ncl udi ng, condyctor tra

semjfREREFIRY SURE A BoRiP i f?ﬁlgﬂpﬁaeyer PREEYIe BpSiteslestpny |
elerfer@M) CANGHEAE 06ndubOt BRCKS D)), hid p?&ﬁd@darﬂtwﬁe!i‘ﬁn' aﬁttl?er 1b6&&®n of the

bet ween the seni conduct or substrat e (2)

pasgiveflements ¢4)] ararcquipctontogipn (@sis farmed atfhe erﬁeréeee between the
ity (
ol LGS o) B MRl L ST b 100
ele@@mmbnw\(wﬂl@mnes qf@ﬁmat@d(l@)wultmeeinducbé by eheenharg8y is interrupted at
t t
e NGRS A E hoFAM A B ) BsPETREU Bl 6 "

senﬁ&)hduaomegldﬁ (Sﬂchafﬁ&tb@ﬁéd/ﬁltthit|tlhd’1§%nﬂd’dﬁd@d’t&\/rlegﬁﬂ (5 1§ hsnaered
second.conguct i vi t 1S ODDOS%IEG to th

oS R B Y 4 Feondasnds vy FBEBHC R Wpabipde the firt

(mn&mxﬁh§k 9, characterized in that the sem conduct or
regi on ?%) is formed by neans of ion inplantation

10. A method as claimed in claim 9, characterized in that the semiconductor

region (5) is formed by means of ion implantation.



