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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
invention relates to a sem conductor device with a

YO 8Wdisst or body conprising a high-ohnic PCI/IB2005/051198
sem conduct or substrate which |s covered with a
dielectric layer which contailn charges, on which

SRS Gl Sl s OF RIS RARSLNP, BhgSLr Oni C

resent condu or tracks,
and, at the Iocatlon of the passive eIenents ab
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 nduced by the charges is interrupted at the
sem condUutb davestidnstings te»atﬁemlicmndttcitcu dedyewith atearifadectordtody
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serna&gﬂactbﬁtegaee 13 plresa;ttdt he mtétﬂﬁﬂbetﬁtﬂereﬂhe @etmcrﬁﬁﬂﬂmbmte and the

annel ma ers on channel accumul.ation
SRR Trer H Bl B RfeShRiS e P e S BRLFRERHED tpe
mﬂﬂt}éﬂfby thddheiged B mérﬁqkddcaetlieﬁerﬁifcbﬁiﬂtcﬁﬁ ﬁib%ﬂratﬁdlelebtﬁa thiyBdinterface

t e forpati on of annt e channe
atég‘?]{?afﬁt"flﬂ{@s?%%“d&?“’t e Q‘BFH‘% gﬁf&t"ar n’%‘%’b&t’?‘&ﬁ%‘m"Pﬁ*ﬁ“"“’f
subbeat€ RI€bOhkéh 1B nieyi)6n PaHGLArpd @mifRfu@KanbEtte wHaVEkSiktaiy is

then occurs; 15 and in the case of an n-type substrate

Iaggieg v o& ek top RRPIN:IMmAtel d kQepednd; Brpragtics, rqugpstetveeep d agd 10 -
k&L N0 e10fin &%tcﬂtdnaqn%%%%&&wﬁt SEM L &0

met hod of t e type nenti in the opening paragraph
canesl. Ruodaperids omiigapase sethpdiclesitic Syet whichan praetice is often positive,

lezchm%to ﬁ)ﬁﬁéﬁ%ﬂ ‘of RyRY é Pﬁa%i:&”aﬁgoéﬂ}gé@dﬂﬁ&&w&? §193 of tHRder

Icatl on nu n- sal ocunen
sedmducmn sobstiats. Tyi thaesasedf ap-tipy substrdt€) foraxpmple) inversion then occurs;

anglng e% Qo‘faﬁh-}t@%%ﬂbs%r?ﬁ%%cru atiWH ]p&!?.u'é %’F@ﬁl%’ﬂtlg:ﬁ gl)g,&;]ctéﬁes‘rjto a

rc I 'Con
mbthyéofmmufduhmhgwchmrdgwpcs pr esent To count er act

hi gh-fre gu(%Q%%( an doaol}ﬁ@cﬁoc{ SSRE é&éﬁﬁo&] tfté' %Jl]:#gﬁaragra?h are |

devel opne an |nverS|on r accunu
kroive. fronniaparfeacntdné spreifivation aP-98-08-8 bi28, dublishad en 2 Notdmeber 1996,

bt B A8 o BRRAE HE b g R RD

cojB:tprlmg d highathdidiglicon sitsante stirhtis ploeided with adiziogicddyei @rthe

ORGP HP U SL S R o PraBt TaPoner b Sty

pom@E Rkded fesuttmg Botathd dv@clofindng 6f Af inGddsibm utleercsm?rlatmh layer at the
oca

accunu| ati Qn ._channel fo nd {hu
inH4h PP RED Sishep RHEN S o e I 10, » Rolveryaftigg 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/ 1B2005/ 051198 2 A drawback of the known device
resides in that, in practice, it sonmetimes presents
PrOWPEE23hi ch correspond to a reduction of tREI/IB2005/051198
effective resistance of the high- ohm c sem conductor
substrate, which leads to sai & | osses. Therefore, it

is an Oblﬁﬁttawgcflcktoq he¥nbwh HEVlEeQ:\éQ&Hsluﬁ ot § e;ﬁ-ﬁc?%é dte sofmetimes

devi ce of the type nmentione
Prrarigpraklens thhmmetspmdéo 8 esductnmchd @tmffegubsemrame shibwkigh-

o t g?@g variety of
O%g%gfrtnl g{ri]HSquP étﬁe Hf&ﬂggedg?()% %Sggs to the provision
of a si nplbercfret, htodalotbbjcmnﬂlﬂlaptemmt ingergioalito prosliely IademceTcﬁ'the

d
t;%Q RlefiiShel B e o s ﬁ;%vﬂa?a%raﬁar a%lc%@e Sg%cogld c?o% 8 lasgﬁtg gﬁows high-

peni ng par agr erized, 1n ac
olwhnictbehdyior ndee pgicater variety dfabnditio. & émhenobjem tedmeerte JieqiRovision

P S . {ﬁm r L.ne an of second conductivity
0%@%%913 |c(€10¥§&aﬁl‘!lfla ?h fi?]e first conductivity
type. Théo |a¢hlem=tthw,ra demcb afthd tyfpe nehti@fed &l the openidpparagraph is
0 r.obl m of .t he.. devel nt . of, a
AR SERROLE i Rodiflee b8 (RLRIRBER, & e i FAeEn SR iy
mpmoquja;taﬂhm lahchof a senondd:endlmamty ﬂypwlwhﬁ:dh iabmosikasiteastushdictivity

ts t th Th
oot A8 At s DL EHROAR opthd et o BRE B perioml it o
degyelopment Ioaa top haghl;t dfcmdhxegg lmghndtnétot mestga& csmgku ga@wﬁmlﬁgm
OCES ar a e ur e e
deieSs aTHigh Hlse i idietox e%@&ﬁtga’fem g nhe FP#I@?%&B%&W& The

coeann&hnltamSmtehﬁhﬁﬂ mbabdslsﬁmbﬁrn&freqm Relicntly St Bk bbdififs of the
own device.to b restor ed,

megrq.?sﬁzgtpﬁg 81"?6?58’( %&pg{anﬁgy p}gg terpperatury Budagh A ermal treatmentat a

cotpaeindly high empafant edebRs e tallBith S f the G stalling Bﬁﬁﬂomhous
t he; undesi rabl e or mat i on,

f“’g‘ﬁg%’\i}%&a‘%ﬂcﬁewsﬁ% restanad, eithereRmplsiel o pertlyt sRuping g@ed :

cofdentritgonlof emg‘d trdp® By betBitucad) thddeHy ey 8d1B b 0br Relhe aRMsRRble
nmeans of so-ferne raps, but

f|nterr .d not onle%(ﬁg1
ol 5h B R L IREP L R DI e bepeighe (o iition that an
m\fb@d’tduﬂlhmﬂé[ & HeYiernmiddclot bisty 8p Bié&isto?s&férﬁl&ﬁfraﬁéf buk Q@o by.

d channel . Notw thstanding the fact that the
Prégieg ﬁaﬁ@lfﬁ%ndﬁ?t%e%*ﬁw&fh ajcpnqugtiaty; type whihisropposite to that of the

indieetlihainel AlobwithitaB g del fhof Shat T IsShs RN 1st]‘ﬁgﬂ—&gh1€ at 8 Yither p-
nmeans of a a;-ty L}e substrate and a v- type substrate,

conduigtiecqr prrepdpictiyé, Thisanay b dndigaied by sesany efa myae gbsirate atikn v-
typeisRbsBat rr{eébe%1 ﬁ{e}u thd6asé Ef ) Q(QH&% ghzﬁ-géaﬂ%é %}yeétl‘w E?cra@le

] |nverS|on C int rst ca
indyeqd phanst widrbe@n anvsesion dhannich én the € dase.amd an Accamiutatitn ehannel

in € Q&cﬁ%&% bAOLith9 Mo Iu%]tor Jelioh Bl 11% ﬁgfadaseb gfta of %t he

p- con ct|V|tytyean corrrjr Sé

P-copducdty typa ankl bemepemprisepobitive thagges mﬂmhedmpensate 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 chanmel 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 subsirate
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

| ocati on of the sem conductor region, as a result of

WO 2005/ 0#85 channel is interrupted or at |east BOI/H€054)51198
much hi gher ohmi c value. The introduction of doping
atons of the opposite conducti vity type can take

tog@ed&{bm%gi ornle bg?xeﬁ%g@%ﬂ tfe%ﬁeﬁﬂ% %th&n %gﬁsﬁer&qggﬁ&g%ge

frate Oelng a or | nfluence ere
ieptureoouting to thegnveriion boinadest. The inventiomss ﬁnallmbasmnbe of

re%b%n{ ttﬁbglttﬂil althdu tgﬁ Be dl?sgéﬂf s%frﬁ%g&ﬁc% réqi%: rﬁﬁft HitsLiPfiar F&pc8ﬁalp£1%nve1y

ation,
l@wsstwaﬁgalddwﬂgse vaue fap bermyesie acb Lo, fgreatice, that s does not have

zyd% ?éor eeg{ Ly 18 bé)a% ?gbgr? o o{% ‘E%? mmcgg%&%%g%e/ sgéx%c%xgxguctor

r es era eI
regiopdd b@sﬂfﬁclwﬂl}'hmaﬂ a!lChhy fleogingibk domﬁg elmt:emlﬁmﬂﬁbereof 10 be such

thgp"taigéu r0?111 e% %13? {()nh 1exlt| nv Q%tzlh I ngthe a31s oftﬂ %bove it

I nven ase cognl Ion

will lbehmag that 1lhe pohmbtad]esamt}caifmingh memrabgmdget tnﬁ)mnhtegiamél f
R S A e L

innettich ait clnseunydiffibubicse ef fect. This can be achl eved by

h [ th
C0 he SoFt St prtsiiien ah SRy aRater oo o, the
seﬂﬁmemwrangm:noﬂMee@fd ci)ﬁddbﬁvﬁ)tl@be dnli}ﬁdsesl atnulrrfbeflﬁﬁmutually

hi.gher. than, necessary, .for i nter hanne
pa SR SBHED B fre rsord ks Silidn G Shate Said
stfi®siapél @ibregiespirdfyrablly ctehd pHraildner tﬁaﬂud@ﬂ&gﬁta dofdicdriack, i.c.

inge t ed emcond ctor Iemsnsm ) _
ot B Rt b el PRt ich vt Badient iinkacioto e pypstrate, A
lafgl @urhBeriof ‘s’tﬁfiish d WlH tegioad/iRbIBOtHE ieffédt € bel dpiifizelidnan existing

ref rred enbodi nent.. of a_device in acc rdance wt
pelifr F QHetPFRcks itending pareliphdn sqid pirip ébﬂPS syrregiqas. é*eQEﬁffa

mﬁﬂiéﬂbmshipléhhyedtsﬁﬁ-@eg@dhﬂ'@iﬂ BeppBedWHIRARE probleiib! by akidé of the fact -
stri aped sub-regi ons_which are recessed

| el
th{l)tﬁﬁﬁ@e%saw b e ispout garhe 3Pk svall Iy reggspipg theegienyor the sub-

refibiky ih@Ghe MR fhiddh @fcRir 8ilsitate bR Bl BR&RN lcf bd Red R the formation. This
direction of a conductor trac i.e. 15 at

teckigigre serps thesmallgstrqssible dimengions PBesidsro o thi éme?cgaae@aﬂw bagt -
chhrigb EQHMEEMIoh M Rhib A bebRSS §3d Shargh is {% Hep r@d&@ﬁdnugfat the

strip-shaped sub-regi ons enables the effect _to

intgiface r‘i’P‘i‘@B‘l 6 samioendustor Rgstaiaanddhgdiglectde lyecbisforabla diestrip-

shgﬁéa eicBinPAk ﬁitérsdmaae@@agméﬁ @ﬁ@pmed sub-regions. A
I"arger “nunber of strip-shaped sub-regions can be

appl i ed Wiatfpiorablayperdifieation, the stip-phaped -r@m@n#fa@m twa gralips of
sulb- Fh%w‘iilb ffﬁﬁﬁcﬂﬂ?ea% othbiat 3K RadISGF R

recessin ne region or the su%ﬁ3 ?egl ons |nto the
serg@mldv@m weionis Hfivbva far @utuﬂtbmmmqm@nlamqndmpmmd@ewmgle d

P B e ol G Bl e 1t o
enbodi et furthbeeniiwdiment is characterized in that the strip-shaped sub-regjons
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
mnclude 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

sem conduct or substrate and the dielectric |ayer.

PO @3y, the strip- shaped sub-regi ons ar ePCT/IB2005/051198
i nterconnected near their end portions. 25 In a
favorabl e nodification, the st¥ip-shaped sub- reglons

dfeﬁéé%tcwﬁpxgge *ﬂ%ﬁtihﬁf)n ¥°%g%l%eg L an@tch{dlsa?tf%t %nc%ﬁga réxgmple an IC

ot her at™ an’ an rees. By Vi
(¢ htegraied oot Cfdste passive giewnnts gregidferably wituata Vlﬂwéd,talpqujectlon in

oRFES BAREHE G PR Bt BRIBpIE o B2 B B Gl

extend para
elembeteli nent is characterized in that the strlp shaped

sub-regi s A9.Loum a MelupLkof nequl ar hexagons, o

Thi s causes ect’
S@ﬂ@nﬂéymWhﬁyhn&xb&ﬁdﬂﬂﬁﬂﬁﬁﬂdﬂbﬂh@bhynﬁ&hﬁﬁﬁhnﬁkﬁ&ﬁﬁn

atg:ﬁl% t{faﬁ% Oéhg%@g?gm %%Elgf%g%gﬁmrg }-)létg)]gso sp.{jﬁl én %?rgtﬂ not sr&bstannally

Ieémdhh wpat yesistocsefthcabsitmed or body has a further .
sem condyct canpri si.n one r. nor, )
senlcondgt gﬁ é%@ﬁ gnpﬁgﬁﬁ?ﬁf Wé%@Wﬁ“mgﬁﬁgﬂmomhw““

balyabhesin b h&le\ﬁﬂcZ@&B toDAB D CHACZES 1S8R B E8Bohdic 88Vib&Riuctor

S nadltlonto assive el enrents and
sub a0 TR hieE il b8t b e PRSIV Slesiromio sk qoding
comlmonma;zks b propﬂﬁ&,l i@ whbeIpitithe RERioRLETHR HARIVE clements, a

situ d Vi eMﬁ) g‘ﬁ@? éit‘alon i n _another part of
Se{“ﬁ’é’n 6*‘@1%‘ ofda cf‘slts?ﬁwaﬁlmﬁmeﬁmqh@@qr sebstigte And the
diglbgrishydrcandtali@f whith @ eRESocoRiubevd Dhaft] HES ﬁt‘s%ﬁ&ﬁéﬁwty type
i ng concentration of the

indei R TATER T BUORo P PRy ST iochbR e njetace

. atti@ lodati®d GRUR sefiiconBiBdrTbith, Eb%haﬁ@t@fﬂi@d'l@&dc@ﬂa&@%ﬁ%e ]lllVeIltIOIl

d duri,ng operation, but also sufficient
?batﬂgfe@a@&fgﬂw@amﬁrew@mwn%s%a@w regiesipsentd
coﬁd’iﬁtlﬁqhﬁ)d ahich idoppBiilRasl iR TR A BG N /R Aadewce in accordance

conductor device with a sem conductor body,
‘? yeptign i thpscbiained. Fraiprablye thesemisprriycion eaggﬁess fogmed by means
of fdﬂ uﬂiﬁﬁnt@ﬁbna Shitzd e iBh oL arSE 6 ARSMEL e borASs! HaSuitBik i ions for
a

dielectric layer oné or nore passive el ectroni
P‘ SVRnhEte ATe e HTGNIIREWHIGEY or tracks, are provi ded,
and wherein, at the location of the passive el enent s,
a sem conductor region is formed at the interface
bet ween the sem conductor substrate and the

di el ect Frigsela@Y Sfher & c?scff?[?eli#a

el ect r oconduct | ve ¢ cé\nne Genﬂ%l rst&%c:)ng Sk ty Ype
elugidated it eederenpe tvdie embedjments describedhereptaber. at t he

sem congugt Qfawigstrate-dielectric layer interface

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

that the sem conductor region is rendered

WENWe¥ 1042381 | i ne and provided with a second  PCT/IB2005/051198
conductivity type, which is opposite to the first
conductivity type. A device ir accordance wth the

i nventio r}'ﬁ% S §h9%§ﬂﬁgﬁﬂ¥eﬁ 1 nel.gﬁ%%rﬁg LY the %@J%torate Io% tll‘ile device

sem conduc region’rs neans
Sh‘?f’ﬁﬂ@rﬁ‘&tron 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

ill be e
\glrrbodl mer??1 g F%géé :r g gﬂﬁ\@d}ltet?sf% tagé &% i "'“S‘%“Pa%"‘h@s dimensions
itpthe thickugss diyeationgare maagqrniectfooslsntsfeebmﬁpaidmg regvonsatr parts in the
d{ffegéﬁ{ Fﬁ%g £ nTl ca‘felaeo tn@e'aﬁs (ﬁ%ﬁ‘e same h%t% itng %10 {bﬁ 8@W£eﬁqn]c%ﬂumerals

sem co ctor device Th accordance
whengyer Rsdile.ough 5 are di agrammatic plan views of a

nunber o |f ossihilities of. ,
confi gur fgfﬁd 0 ngs;% Fhe! %‘é 05?655%1?8?18' o é‘g?%lﬁ apgles g fhe thickness
digestipw, ©f 8 howinondactbi @pvmt ,m achlgancé u&ihohsﬁmtrmoﬁ,%& Figs. 2 through 4

o BB 8 R AT A et Bpontcn
regioa ok the deded dowd |11i Flgr EMhe dojiden® compgisstalsahictitcioNbody8yith a

nEETMER3E) Byl P afireqmucivy typo, the speitc
regisfeincé D ehich Garipes) it thiiloa@; Beiweh stdna 10 Wkl @h&sebicd dFehe device
' 5 The Figures are not drawn

evi ce s_ghadd in _Fi i
1Q 35 coyerpdavi iglgetec B’g' isthisen digxide, Ths cendveivdtydype of an -
conB@ O EIRKRS Bfdubdd Bk OfbratidhSs B %gﬁflﬁﬁﬁgr 1?}?6; b&!a@é'e'tﬁey

gorre ondln regions _or parts in the rent ”
di ra%%apesa%& pge HREIAE betfvesth forexsmeplndie I henband

2 i Wz SafErHe Qb RIceRhRIP HVElAb D F th‘ﬁt@ﬁ&}.’)ﬁ:rco&ﬁﬁ@s Wv@ i]ub—ﬁ'leéions]}\ B

a di agrammati c_cross-sectional Vview, ~at

Wlaﬂgffre Sitof Eper By ebi froibe rish gndiiorlae eftof thegine 1. The right-hand par
Bﬁg@rﬁ@dw&bﬁﬁ&fndgﬁw 880k 5 oAGE PlBRIERv tth;b w[ﬂﬁ:h hNMERTH W the

S. 2 through 4 are diagra an views o
sugfpqerod Fhérﬁlﬁ"lﬁ% Jdissemicopdustoptegion ﬁxﬁegisrmﬂewg aghssivieglement 4 in
B SONEHIRLRr tdcRY! Byt b RHLLRLGENOL B o liflerston

ctor body t

The device 10 conpri’ses sem condu

chajingls grgrupted; duriag ﬁp@étmnmfmﬂ@vm, at thip semigomluptongubstiate
~cﬁél€c@1'ihd1'd§:ér '3%&%&1&}’&%3 b 01§ BEfis dl%?}étg{(%gig]?n 5 .OJ%%‘\éwr}ue tlﬁereof,

ranges, hi's case, et ween

thesdfmcaé%embltsmrydm‘tqﬂéhlgh -frequency) losses
The lefi-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

channel induced during operation is the n-conductivity
W05/ WeBause the dielectric layer contains BCT/IB2005/051198
positive charge rangi ng between, for exanple, I x 10"
cmz and 2 x 1012 cmz. The sém conduct or device 10 of

S On KGR B S SRS S 14 bl P 08T aB-rclBb? Tpethay e
fosmed freminyrraffgrent COHIﬂ@I @\tlpgﬂmlih?em@ma@ctor bodyR.conpri ses a
sem condygf oty gl@ gf Qith gﬁgﬁﬁ,ﬁjﬁ? ol 1305‘11?\91'{(' Eltelj"z ' 2 ¥nt X&?ﬁonductor

which is reces ace o evi ce
regioni Scbaen it wid Higye mmmsamlmepam‘rbelr ef mytwally praallsl, spaced apart

SLﬁnl r% H§ 51?’ wjhﬁh e{tgfd gaﬂﬂgi ﬁfa C%Il&lﬂ',[hq %&%{ Iﬁafr*"]%C fla st§ shaped sub-

€ sem-conduct or nvers
ragl'mam ﬁelarq igteicounseted peas theidmd [pmglouqo Eigad Flowsdkat tlteesemmonductor

Y SpePl 5 08 SEUEHERL RSB Sl 8 L

anghyyi %@hdmmfwﬂmeg lscsmtﬁle Bypa!ﬁlcmﬂan,sf thheomintipr R%&cks Aelso extend

q%o&iéégteﬂ*%hgﬁ%&gélﬁ apﬁ:ﬁge%%lr a@gﬁl%?i ({n% o Bnef {u?% g%)dielectn'c layer
3.comwrer s@sigarafior dﬂsmp~shepﬁd(mbrd&gmme 5C of E@Is%cﬁndmtomd‘dgﬁin 5ais
LS | nt

<P PR b oS be wbuhd B s byl it cose

-cqndu@gfrtabhdﬂl axiand i towfthauf teo deativps.e, bi pol ar and/ or MOS

transi st The passive e ri.se

bt orn BIE SRS AR SRt ot fatp Ry device shown
indRin ﬂga;ta fingptioh ef] the goleipe Wg)e)nmhmm ﬁﬁcﬂ@ tndfoe tifefent doping

iti.o t he passive yco S n

copfefigions i srrRRdmErEPn  WE & Prord on iR AT IRETt ot ird
positige cHargd ih memmmdmtmfﬂz ®g06RNS. LBe 5@PHRSHIHISEh Alsva of .
thSI nl e St ! I (g’gl?tﬁ g.%.}éwon %(l)m %-2: Sg;(éi\?ﬁ%%&pond to a doping -
coﬁd&@freﬂi@hifyhe sEﬁEoN@c%@%b@iohm%sﬂBﬁWell}BZ QQ@’EO@%T%BJS 49107 2%

L Ct30 I on arger er

105y 5” F‘EJS ?Déb‘P% e Valknge do ORIy ﬂBEeX‘%E’ﬁéGO‘?q‘}“ﬁﬁﬁVk“
ind Islﬁécﬁfceﬁﬁe £h6 ﬁéde@dﬁaidpﬁig&oh&n&mmm&@ﬁﬂé&ﬁﬁ&tmb@@an Zcanbe

% ?g?peﬁ: ?uchaconflguratlonls shown in Fi 2.
e et oo mpdmnpny Soidl e minmum dppimegopeeniration of

apﬁl@ﬁﬂ{aitfﬂﬁs x 207 A GETis BHABR! TuQkachbd, URldolinp %@Eﬁt?dtmn %Hﬁ&f@ﬁbly
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lithography. A comparatively small depth of the semiconductor region 5, 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 subsirate of a device in

accordance with the invention is plotted as a function of the frequency £, then a curve can be
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in Fig. 5. The hexagonal pattern shown in this Figure
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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

Fig. 7. That is to say, the characteristics correspond
VO 0009€235f a resistance 61 arranged in par aPCEIB2)#5(0h1198
a capaci tance 62. As the re3|§tance 61 for higher
frequencies (1 GHz or higher)®is generally very high
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strip- shaped sub-regions, an effedtive capacitance of
G n wi | | TnaRhes@oted thabahhe docatitneof i tpesive glgments, the device may
albd dBudpBish diffetS Qe Rlemddits WRRh AR, I%I&Jdeob B rectilfyer
m ni mrum w dt h of the strip-shape -regions Ad 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 fornmed 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
i npl antation 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 sane 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 manufactured.
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that materials other than those nentioned in the
exanpl es can alternativel y?be used within the scope
of the invention. Al so other deposition techniques can
be used for the above-nentioned, or other, materials,
ChiB¥iSas epitaxy, CVD (= Chenical Vapor Deposition),
sputtering and vapori zation. Instead of wet-chem ca
etch nethods, use 5 can be nade of "dry" techniques,
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2. ( S5AA &Bjicaudductor devdca @Opasataimed i blains éehaerutirizedin that the

substrat 2). em conduct or_ devi.ce 0) as
“’é’r%?ﬁ“é’ﬁ“ﬁﬁg’%‘%? ﬁ%%@ ASBICTOPPoRlef eqr m&e% jpartions.
strip-shaped sub-regi ons (5A, 513) are interconnected

near their end portions. 3. A sem conductor device
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claimed in claim1, characterized in that the

4. A semiconductor device (10) as claimed in claim 1, characterized in that the

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

5. 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.

6. A semiconductor device (10) as claimed in claim 5, characterized in that,
“viewed in projection, the passive elements (4) are situated in a part (A) of the device
(10), and the further semiconductor region (6) with the semiconductor elements (7) is

situated in another part (B) of the device (10).
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