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P2003, 0115 WO N Descri ption | NTEGRATED SEM CONDUCTOR
CIRCU T COVPRI SING A TRANSI STOR AND A STRI P CONDUCTCOR

5 The invention relates to an integrated l I " ‘
cir.cui onprising a transistor and an |ntmwmmmm m“
Sé%ﬁ#g%dﬁgﬁgﬁwii cuits are inplenmented, for exa

as 10 CMOS (conpl enentary netal oxide sen1congﬂ or

circuits and have transi stors produced |nHMHmwmme'mmu
technol ogy which forminversion channels

(NDégg cingderneath an interconnect. |n thi Ssgoogs
arrangenent two .source/drain electrodes are forned

opposite one ano;her 15 on both sides of an
i nt er cONNEEERASEDNBERNEONDUQTOREGSRCUNT GOMPRISING A

seniconductoréﬁyﬁ? The in sed as
gate el ectrod éﬁé?é% fAtéé§#§w§§§ﬁH¢§b
controls the formation or prevention of an |nverS|on

C'H"Hme'm% ol T3l Pél {8 eleet bl C%m?%é%‘{é %ﬁ%o%%uctor

i NVeT siton —chantiel ndstx1osely under nea h %
secmmmcnmmpmnfmea i tranel seer cmd uzt oknsebsonraeet -
to be precise underneath a gate oxide |ayer between

the facing sides of the two source/draln el ectrodes
of S YR ORFUFH B t ©F L CUheS wRHE h1BPLERERERANNEPTI XS e, a
C TMOL 5 @AM EIReRVery t et 8 dbhlafe Isetnlicemm@e/odnaldircults

| he. .d
G BB T2 MaTHT BOTRTHE. Engi of T RECMRSAnamich
anﬁnmhe\Mnyarsmmnthehehaeﬁel |nfeacaleaseonerrsspon@oles

dfabn iH%%r %@éﬁ" utd pn 5 whi &Pr%?@ex@@nt £wo

ac |eve wWth't he ograghlc exposur e Ice
LﬁﬁﬁPﬁQ?49ﬁﬁ%Qmﬁﬁﬁcq¢Qﬁ¢$a@%@s e¥rmgdsepppedtabone @mether

berisss:h i 8idear b'fCldzﬁfmnt?éréézﬁ{é’@@ é!’; a'ﬂﬁa §bﬁ"ta‘t'ﬂon areas
nonvol atil e s m conduct o nenor . i s case,

r
has! bet REBHCSB PHEOFnF S&HREEC th%t%Eﬁ?’a’aﬁ%ctlﬁr used
suisstgate aeleemarcg:;ie staritie | ayea whi clthepatrahsiystor and

R ARE! Ehe eo Rl age WO Sl 8l Bl ibverston
channel by means of its electrical potential. The
inversion channel extends <closely underneath the
semiconductor surface in the semiconductor substrate,
to be precise underneath a gate oxide layer between the
facing sides of the two source/drain electrodes of the
transistor. The width of the channel in this case
extends over the width of both source/drain areas along
the direction of the extent of the interconnect.
Usually, both the length of the channel and the width
of the channel in each case correspond to the optical
limit of resolution F which can be achieved with the

lithographic exposure device used in each case.

The transistor described above can be wused, in
particular, as storage transistor in nonvolatile
semiconductor memories. In this case, it has between
the interconnect and the semiconductor substrate a
charge-storing layer which spatially binds electrical
charges which are scattered into this layer during the



formati on of an inversion channel and, as a result,
can store digital information. In such storage
circuits, there is a requirenent for techni ques which

redyce tqg_ torage density, i,e. the nunber of
st oPr%ach% %if"@r?gtlon itens p%r unit of substrate
area. The object of mniaturizing electrical circuits

al sfprmEisant st iarseizﬁvéﬂsidsue chnsenel hngicaei aCcuidsnlt, can
is the resenté§ﬂvent on to provide a.

Q
10 ML oAaBiEsr cinERradhisen din BRce S e e dics,
nwﬂhﬁr&ﬁlslactequakememmodmmsx¢mhn$mmssrwhechaseduce the
are 'thout ng t.he, opti li
re§;%%%%%. In riesdilﬁ%lcula% théﬁg%nbgﬂﬁﬁégnvéﬁgioﬁtorable
5 ¢ haimvfed gnadhi arh clammsbe Hesr medhiitn @ fsemubmidipdior area. The

SuQﬁkﬁ%&? ftoﬂ%ﬁﬁﬁidf%%fﬁﬁedeﬁﬁc%rlﬁ%ﬂor Oir&pit® also

substr at se area rema ning the sane.
AcABiRESRES o §3RLE iveritiocagsi et oE FEr@shi®ved by
an integrated seniconductor circuit according to 20
claiml co ri%L a tr3p3|stor

: élg).anqnan : . proyide a
i nt'dr cohnk £ ofh RS HRFITEr A0 eXRt ol Pi RFOY
1ofirsﬁmiﬁbnduut@r Gennnd:smwwcb/dxhlhieSeatﬁedge@Zpumber of
Q%éﬁfiéﬁraggﬁgahgnﬁg CQGQ%EEQEeSQQéﬁiaéfe%Z%gthout
and a gate 3 € I nt erconnect
belrrﬁgivéilétﬁt ri ddldy iophdlcaled i t h@fsenireésedudtion. In
subsdrat®; 1(20) ehe | B88bePY oF ﬁﬁﬁé%éidﬂf%ﬁéﬁﬁeié4%hﬁeﬁ can

forn1ng t he (gate el ectrode é?é in the area o
PM]A40)11 307 - FRBLIT PEBﬂﬁecFugiifaEQteﬁﬁlnﬁo be
15a| dngzxaeafserd:tby dar eattop ©X) uph tdetwds cathé bthestrate base
transi_stor e second source/drain el ectrode (2)

belaﬁ:gea arrermar%g J)d'i%ftf Set" W ih respect to the first

source/drain electrode (1) in the first direction

(X)ncid % “td h@hér §.‘H§bﬁ§:96n( 1Qniex i ddng; PeLWeeBved by

the gate ectrqode (7). a he sem c¢onduct or
suﬁ%%ra%@tFQB?tSd cﬁﬁ%ﬁ?%ﬁQﬁqqﬁflaﬁéFcPiﬁ)|?F9Wﬁ@hP9 to
20el egtaincdl chegrgRsisiddl, @) ateahofatdy bound) and an

interconnect (11),
- the transistor (10) exhibiting a first (1) and a
second source/drain electrode (2) which are arranged in
a semiconductor substrate (20), and a gate electrode

25 (7),
- the interconnect (11) being electrically insulated
from the semiconductor substrate (20) at least by a
gate dielectric (14) and forming the gate electrode (7)
in the area of the transistor (10),

30 - the interconnect (11) extending along a first
direction (x) in the area of the tramnsistor (10),
- the second source/drain electrode (2) being
arranged offset with respect to the first source/drain
electrode (1) in the first direction (x), and

35 - the transistor (10) exhibiting between the gate
electrode (7) and the semiconductor substrate (20) a
charge-storing layer (13) in which electrical charges
(Q1l, Q2) are locally bound.
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P2003, 0115 WO N - 3 According to the invention, a
sem conductor circuit is proposed which exhibits a
transi stor, preferably in MOS construction,

CORRBINIAS rce/drain elecirodes 5 nutually
of@gt()%i’@g‘tltl?\é% i ?&gcti on of thefextent of the

i nterconnect, the interconnect, in the area of the
transistor, formng its gate el ectrode. Conventi onal

Segjc%%'}%ﬂqgorté r@ﬂ;éi \%ﬁ%ﬁttﬂgﬁ?- 0 SO SELHE AP circuit is
el ectrodes,” both of which adjoin the sane or Iargely_
10 pirgeesiegalwhisthe resghiftdts sectT¥nsigeOt haPrehgrably” 1n MOS

i D‘é%h%dt i it]fi%cttﬁfdﬁﬂneboﬁ@&@.@}ig@ | y;w©|><t %ﬂd@“c@\lagatilme enkicteodes
W 0 e two sourc rain el ectrode et ween

U hEEURIAY [SEASSE oobc B T A QT eOn R 1t Of the
Corimespetsdor, t hkeopihcakcbnnettof ipsothei areasdin the
contrast.,, .according.to the i [ , ;I]Q jrs :
thé"rfé’csd‘r?&ogdurggf%?‘g?n Jéfséc{g%‘rd]ée it lj{aei'l yEg ngttlonél
I n stelme cghindscttioon oftnarsisdttara ofhave i ntepPconAeEgErceddrain
t h%tletcj%%déﬁ}\gse,r Sﬂ,gghclgﬁnr\%i 9RY8h tEkES iRt Ner 2Qargely
entire width of both source/drain electrodes neasuyred

i n ideatdigadct FBREBFORRRC Bx SATL IONS heC i A& tcontR L yFES1on

onlana@reandss behvegnl futdialdnadneatest @ aeat reoredth of
areas of the first d the second é%)grcglﬁrain
0

el &8 od@’© DIRPYE THE 4t er G SoFF R PHYSSHcofSs The
soumserdriainmn disutelodehus thas ez petdthowhhehf cpstregpends to
th h p [ ' etween the two

el chlflt%r (;%é)tetgscltasl, qégdr tHe;a?a{fcrrp e, l%tg!ﬁr?'ne joining a right-

hand corner area of the first electrode facing the

segendtgleddvde; aRgr@ihgf tohamd Gaeitiaded ehet Ber3d@ and
second el ectrode facing the fjrst el ectrode;

de; an
i NS | BRCRRANFOUTHS/ITTRd T oFhRT LT RAR h Afife BUGRAht koS ttset
of itherl®uacetdeabn elfecili®destanfoiofi nthd histerooneect so

areas ,ov the entire le thes gggg.ar|%q§e u
wﬁﬁ%aetssgﬁtei aﬁfl}’egﬁﬁ')snshgg%&&‘lg;cu#?t e Ccor ner arééaélp the
35 enddingg whéthnothdrotlsi soursedfiradn rekectordehafgasured

betjyweemd hei pbecisRdes ehbsextudth Jesprst 1h8ePBBnnect but
only extends between mutually nearest adjacent corner
areas of the first and the second source/drain
electrode. Due to the lateral offset of the second
source/drain electrode with respect to the first one,
the shortest possible connection between the two
electrodes is, for example, the line joining a right-
hand corner area of the first electrode facing the
second electrode and a left-hand corner area of the
second electrode facing the first electrode; an
inversion channel will no longer reach the edge areas
of the source/drain electrodes adjoining these corner
areas over the entire length of these edge areas but
will essentially only short circuit the corner areas
facing one another. Since such an inversion channel
between the electrodes offset with respect to one
another according to the invention takes up a much
smaller substrate base area, the potential for saving



anot her according to the invention takes up a nuch
smal |l er substrate base area, the potential for saving
P2003, 0115 WO N - 4 area on the sem conduct or

sug%bgt %llilg iWBCE\]eased. The i nwersi on channel is

esséntialTy fornmed al ong the ine joining the two

mut ual | y nearest adjacent corner 5 areas of the

soaree/ dnaitheelsentconds.c tTire sodisér atbgo 1 scdmegeasashs

adj oining the interconnect base area can be used for

form ng further inversion channels to_other

el Bber dastersigtechpanedctisnges senbiastviafeorpgse akag the

of 1angou el phel /eld aflerhab1{ Oukasekrersdjddentl Ocorner
density "of transistors can he |nﬁrease8 by fact or of
5 upargagwol f Addtw dﬁﬁ&rf:@/%ﬁélpnv% BFHROOEHe (TS two

eXbbbhbg dﬁﬁ&ﬁeadﬁgﬁngﬁgeuﬂeximtmmcamwethebase area can
sem_conductor substrate.a charge-stori '
o PEh B L e AT Jot Ui | Do 5 BhLreen B SR, 18 otner
t r edecstrodeiss Siricebtbeas esttamgyd aur apsi stiwarorbase area
NOREVoLAl Lbexca9Rl-a9RdUEH QL IBAR! | R85 PYocal LEERBYSI N the
hi ghly” energetic charge carriers froman inversion

10 chagneity2@f dezansioril ewar §e dNsredsgle r ent BACker of
t hgpchar ¢6o storing layer above the first and/or to
the second source/drain electrode. This storage
mechanismis wutilized with mrror bit technol ogy. The
st acegedidenstby wihe chimeenthieorcy edfhed byanbistoransxhibits

Cageke%eéi dQ:li’p-:l ed%#éh U.ﬂgc@irgdgf LR Pr&SEM semiconductor
ar ges r

i nvention since are now onl'y stored at corner
15 ar eubsitmeteada ofchaguipe srasaiidf lewersoin chdicii nelectrical

el eahh-ades igrd heyoLdherge-ghehaNg lsaver . 30 dfahSistor is
preferably provided that the secand source/drain

el EBEEBREE s BFr artfeRF TS settWAH S&%pect oo tRRRFVPLRtile

sogeserdnduaterect heferbgsa dilsy anearrarespondiing thighly
irst saurce/drain el ectrode.alo

the Vevi dih,of the f C g r inve on nghannel
t hERSFOPSE-Cdi FRET IS SO 4% st 8ld Fhe EXEETd ’
20 solipcelldyaibowsl etfetgedetahes atpoicreateddiiff etleat charge-
SU%ES§?§§e_f§§%£i"Ebo6E ke | PEeEEONDRE ) or t & SeHRNdsecond
source/drai n el ectrode _ , .
source/drain electrode. This storage mechanism 1is
utilized with mirror bit technology. The storage
density which can be created by this means can be
25 doubled with the aid of the present invention since
charges are now only stored at corner areas instead of
edge areas of the source/drain electrodes in the

charge;storing layer.

30 It is preferably provided that the second source/drain
electrode is arranged offset with respect to the first
source/drain electrode by a distance corresponding to
the width of the first source/drain electrode along the
first direction. The first and the second source/drain

35 electrode thus adjoin two different successive sections
of the interconnect; the second source/drain electrode
begins on the first side of the interconnect where the
first source/drain electrode ends on the second side of



10

15

20

25

30

35

begins on the first side of the interconnect where the
first source/drain el ectrode ends on the second side
of P2003, 0115 WO N - 5the interconnect. Due to this

of f source/drai n el ectrodes can be
?25&%t@}§gnW§eﬁ up on both>sides of the
|nterconnect Bet ween different inversion channels

ungiee neattetdenheter cannectto athidi sbdficet, a number of

R e
t heotht es¢draecof | thies gmdfesrcaineqsrovikiztvedrat dheferent
M {abedlfohne SacaMd s 1Quppuceldial gngl catfie i d o

rec angul ar base area in sem conduct or substrate
andishancei nconcesnpréhed- apPsexriBatehy tFanstleoroptical

fof imi an dNVeldiAnGhanneki swhi chn exdrandgigrick iket Ween the
a single corner area of the first source/drain

eI%%F?BHeOFaEhﬁglFE%rESEBﬁ8t15 source/drain el ectrode
and a single corner area of the second source/drain

trode_facing-th L yrc r
IBredprEPLL Babhipes MR AR S e second
eI sourodédndjini pilegtrhde ihave connectangulps Masectdmsp in

a”éhé”s%ﬁ?c%ﬂa%'tb% %%(?t&%&té o @f thhe, extentndfshieched-

i nt erconnect can use orn1n one |nverS|on
cheRndtadgeh. the ptarw%aﬁa@r *‘i%“f’tré‘ﬁ‘sl SP¥PTEOPRE Ghpnnel

I nmiéhoexeaﬁaaelonw Hetweernad r oveglehabrhakf agfea ReE the

i dt f th t d /d
ol ELT7 Do MRREGP LA RIP hes HrPbEonan SR BT 1 hetht erf®oond
of sbhiece Mfieatoneéettradeomgicdh@ ysingléscproerdedeehatf the
thgLLARS] Sé8ur§é9&:?§me' e&iéé{:‘f‘&d&har%&ém& théhe  first

charge storlng ayer excl usive Yy at the corner area
of SeRECE{ d58180 3 GG tESAE -ai Thes ected g hga¥aas of the

Seé?@é‘é’néourCgbd‘:élar/‘drﬁhﬁ(?tTO‘éQe%ftt(i-/o@e at e erngy the
ea of the secopnd sourc /draln el ect rode fa | ng t he

f|+%Fe§Sﬂ?E%?Hra}% Rt THERS T IR Y agE” of opposite

elétféccﬁbpcharghe egxehtsi¥feltheatimt@Ermemrarcasaof be used
H{;?e’f%ﬁaﬂge!o% trg s?ﬁfoﬁ ScREHLhEYed by the faeleicuiar,
thai  an el ectri ca |ns
the transistor forms an inversion channel which is
narrower than half of the width of the first or of the
second source/drain electrode measured in the direction

of the extent of the interconnect.

Accordingly, it is provided that the transistor stores
electrical charges in the charge-storing layer
exclusively at the corner area of the first
source/drain electrode facing the second source/drain
electrode and/or at the corner area of the second
source/drain electrode facing the first source/drain
electrode. The storage of electrical charges
exclusively at corner areas of source/drain electrodes
is achieved by the fact that an electrical insulation
layer between the semiconductor substrate and the
charge-storing layer has a layer thickness which is of
such a magnitude that the electrical insulation layer



|.ayer between the sem conductor substrate and the
charge-storing |l ayer has a layer thickness which is of
such a magnitude that the electrical insulation |ayer

P2 1 . 6 can be tunnel ed through by
e|g25P8cﬁﬁlgﬁ§@B§s of an invgfsion channel only at
corner areas of the source/drain electrodes. 5 A

fubhherbéle\teﬂrm@m phmvhghs hhatleke rficagt ehnalrgda:e of an
second_source/ l e e n on
el &BVFLEAPRY bY q% gos% 1 elyggr %gbgg%belérég the
r espaectet/drana aﬁechepdesetmeen the el ectrodes, an
i nversi on channel can then flow in both directions
and, 10 with a sufficiently high source-drain volta

5 st r €unthemchevakerment gpraVidesoria ohnpt &t %ﬁﬁ the

COE@%Bnareaso@fcéhéréiﬁSt SMeseeSds eleat r ode. |bpt§onally
preferably r0VI3? i}} athird iource/draln c {th
eI@&FFGHéC? 1¥r oA IFSEF NI RRST 51 %FrBng8F of T 5% %EY wi
si gespkcthetbnteneormrestheas. t Bethigeat <o celdrarndes, an
el ectrode an ffset h o]
t h&"¢&EaAg" source%graln t%%%?ﬁ%ﬁ% ?§%$ d{?g@@fgné and, |
10 di wethi ensuks iz iepdlivt high |&M@-&rmn‘n@ltm betope in
fopged Belween d@gﬁ@aﬁerlrﬁro%@néglérhel%%@ the corner area

source/drain el ectrode faC|ng the third source/drain
el 8ét FBBeLARGLtaOrc6LRENIaLERCEHEOCGRe third source/ drain
electrode faC|ng the second source/drain el ectrode.

f hird | d
o EinchSl SR SB e BECYTARRS Fitl: consBer doppatr fe/arain

15t oeﬂbetsedendlsomwllm nwhethctnrs)deraangade @ r &ipgedsame
of £3gL 1 femiwal | Xq d'afseC*th%”SfE‘EE%“¥8u£8e/dram

the second source rain e ec rode, 1.e
di péectsadgna@nich Whﬂélbpb%s@tfeanaﬁiﬂe@tflféﬁtofmt% ESgReEL to

Ofthge'é@éﬁﬁ@nn%%hﬂdéﬂdﬁéﬁﬁeae@@cQEoHBe Sﬁ@on@he first
soyrce/drain el ectrode. Thu i nver.si on chan

us,
oo HLEErRionD (AR Socbsala: @5 CiBVAYSipBg RAMe L, gan be
20thﬁermeeepetWEentbammrﬂaﬂ arcan de tHeorsecdobet swencéNndrain

ea%@ 8d8”$ﬁ%ﬁn%h%hQ'E§ fﬁ“&éqggéydﬁ?#ﬂf&ﬂé@é%éhe and a

el &ct ver'si on chann
corner area of the third source/drain electrode facing

the second source/drain electrode. The first and the
third source/drain electrode are arranged on the side
25 of the interconnect opposite to the second source/drain
electrode and are arranged offset in mutually opposite
directions relative to the second source/drain
electrode, i.e. in the direction and in the opposite
direction of the extent of the interconnect in the area
30 of the second source/drain electrode. Thus, an
inversion channel extending to the second source/drain
electrode, and thus a separate transistor, can be
formed between in each case one of the first and third
source/drain electrodes. The inversion channels of both
35 transistors in each case extend to different corner
areas, adjacent to the interconnect, of the second
source/drain electrode. The first and the third

source/drain electrode are preferably at a distance



35 transistors in each case extend to different corner
areas, adjacent to the interconnect, of the second
source/drain electrode. The first and the third

sour draip electrode are preferably at a distance
P283§861§gigfw K 7 from one anot her which corresponds

to the mﬁd;h of the second source/drain electrode in
t herginr oglel Ghothdrhevh et endrpéspbrds nter chenecitdtl .@f the

al ong the first i rection ref.erably, .a_f
soﬁ?geﬁgr é“ioﬁlré?ee/éf g 5?59$8e&n %bn%hd g#éﬂ' &f the
Onekhensarref3| tddeof iMterionneyrecunnect. e as alrs1$ecb‘trn@l first
érce/ raln el ectrode and is arranged offset with
bggF t8% he third source/drain el ectrode 10 in the
5f|rst direction. Thus, a further inversion channel

CaBrg?FEQE@d Qetf\eﬁ%e:%ha sQﬁfIr@é/cﬁ:rﬁ% f1dderoddi 16 provided

source/dralh el ectrode facing the fourth source/drain
el BBEFBdE SarfF BRBIh ™ ab S gﬁmﬁhélﬁﬁuﬁ% 808" £8 €k Boflnect
SodECe/ Kl asecehacts@aecé adiapn t led edtirodies oan@e/idy abnranged

adﬁgkg%%r%gghth%S%ﬁF%YqP ng%% éh%rq §g€§éegé§§fn electrode

10 sotincefHeai firstectiodetian.beThusl i zad fortherni hgversion

ONEnGLARS! SLgy q%gc@oéfa@ho%é‘ébé(eﬁ 0 & hgoaharenendd orgd the

I 'ment ous further source/drain
eI@bnrddesséuﬁcﬁédZ@lﬁlte?ﬁﬁ?éF? dei ned2Gpndl onfhene fourth

I ngeneerNach ian é?.@d%roiiéj%&fal E:orﬁ&ra aresuldf ofhe fourth
which a parti,cul a arrang

tr§ﬁ§F§?6P§alBar?iE§F5?$? star g2 g%ggS%ssopgce/draln
15 pr edeecedodadd IIn nsh:psr erhanaéi:y pothi dEd:rtdmtaxtém adjacent

rge- %&%“ 3_914 a npkride,layes juhy chg %ﬁrce/drain

su Poun b rlca insul atton |ayers on
S|@é§ctrnd§ar¢¢@ukéﬁ uphblzegi fon afe¥meagh Wxh bgansistor

pr Quigled a?l%l%%u‘éﬁ.@er neat hegde af‘cbféz‘né’ﬁti@ﬂ@di, thBodiment.
| ower _oxi de_l ayer Sinmul taneously use

gaﬁ@a&PQPééﬁﬂhc fArFGPFheF°H€€@VQEﬁéHt SE%FF€°geS can be

201 nﬁﬁﬂhkﬁﬁt@ﬂwlﬂﬁﬁeﬁha&p whensenthenditt@rcainect t on both
exsli IetsS O%djiq:centlyat getsﬂ‘ft of which a particularly dense
arrangement of transistors, particularly storage

transistors, is produced.

25 It is preferably provided that the charge-storing layer
is a nitride layer which is surrounded by electrical
insulation layers on both sides. In particular, one
oxide layer each can be provided on and underneath the
nitride layer, the lower oxide layer simultaneously

30 being used as gate dielectric.

A further development of the invention provides that
the semiconductor circuit exhibits adjacently to the
second source/drain electrode a further interconnect
35 extending in parallel with the interconnect and a fifth
source/drain electrode, the fifth source/drain
electrode being arranged on the side of the further
interconnect opposite to the second source/drain



second source/drain electrode a further interconnect
35 extending in parallel with the interconnect and a
flfth source/drain electrode, the fifth source/drain

d [ ranged on the side of the further
Eéb@g ﬁégg ggbgglte to the s%cond source/drain
P2003 0115 WO N - el ectrode and bei ng arranged
of%ﬂebvmddelaﬂﬂxhﬂlng)aﬂman@@iomﬂfseUrwétUraéapect to the

?L%Ce%:g)?l%.e é&lfgcg/é%%{ﬁt (RGN 1nA%gx@ rfﬂ'@é d@rectlon

I NVersion anne can be forne bet we
conA:sera aresubt, t aefustbey Q@W@Wﬁl@@f@%c‘ﬁ%d@e formed

fag e faf &% S cefdeai no gl eghpodgeabdaa seQrRRydrain
area of source/drain el ectrode, facin

5se@d@@&ﬁ9ﬂﬂxﬁﬁﬁ%ﬂ91Qh%xﬁ#%%h SARESS/ ¢haLR EB?EEFOQe and a
ar @y ndr tdeesesonednsourigeidrst iy & adtd Ddeel 86t ngdewdrcing

f the fi t t t 10

f Lt SetebtasohErlana o ecoradd e thiEr Tifef  fomer
transsst ws. tN%thetbadas@untaﬂﬂhamnnaﬂewtwadeoﬁaecng away
NG hANEhS! &S d0r TR HARH d&ﬂ&eae%gd'gagéb@ﬂe' to a

| ogiC orage cifcurts can emented
10 pr dfugrtdislyy peovihdedntraroansickt Fﬁ%@)uﬁééPdr‘%ﬁQ@ for formlng

el eqtRde dos-or ol drd vl chi 4 S offacega byi Gngor lﬁl@l‘te&b@@nects

of the second source/drain electrode. Wth the %} of
Uh&m r SXaneRECORF [ dOTFIRE 19h( KBSAY (JRPSF xERO-dimensional

SouloRA/dcd i tR)renld adascuifd adrowe iinvereiatahannel s
20 can be formed which extend to in each case
different corner areas of the second source/drain
15el adt r bde. préheraaky a prviided othewo & nwirgilonsource/drain

ChanRels. Jn fé(t g?gvﬂi@do%l@?{j ihergpan sRUILELEEAER area

el ectrode 1 n ventional sem conductor circuits,

t 0 B0%kke §ﬁ§02§ FOME Y SIER Ik cBeBC kTR r afd & %r?%egld of

IS (gavedsiAst aCCQh@anCthl\Md h tégei N¥emtchon.ankhe the sixth
sen1condu or, C|r uit pr ef er abl % a _non-vol at i

i | R EROBhe UR oES el o et Shon  shennels
20 30 cem:hbearfolm@ orferkciat ezaehdcroeinarcexiofcahe different

tec%i?? o oS OW 8/ usedfn ghgct rs%@%nd\’m%r&u@crer/%: hit electrode.

ogy I's one further digital ormati on
i t éhexeds canmasimum of two 1nvers:Lon channels can extend

to one and the same source/drain electrode in
conventional semiconductor circuits, up to 50% of the

25 previously needed substrate surface is saved in
accordance with the invention.

The semiconductor circuit is preferably a non-volatile
memory circuit in which one digital information item
30 each can be stored at each corner area of the second
source/drain electrode. When mirror bit technology is
used, one further digital information item each can be
additionally stored at a corner area of a source/drain
electrode adjacent to the second source/drain electrode
35 by each of the inversion channels extending to the

second source/drain electrode.

As an alternative, the semiconductor circuit can be a
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additionally stored at a corner area of a source/drain

el ectrode adjacent to the second source/drain

el ectrode 35 by each of the inversion channels

e %Egggnglig WﬁeN second souree/drain electrode. As an

ernatrve e sem conductor circuit can be a

P2003 0115 WO N - 9 logical part-circuit in which the
filsticthepsetendrandt tihewhifchh tdeurfdersdr.aithe second and
el pglrode; apq thE?EFQe/aP£§ﬁC0”5?&&§ré8§2’t&Hd the  two

sefi 8s- connect ed Ic transistors .
cobpteracedersgi ¢ choWUi t s t%n al S6THESIRPPBREREEY  1091C
W tPahBesebdsof a two-di mensional network from
transistors forned on interconnects. 10 In the text

which follows, the invention wll be described with
feﬁ@f@n@embmlﬁagéﬂe&oblt?cM&cuutsMnaﬂ1aIsqub@ imghemgnted
acro ctiona w of a__se ci

actdF |n% o tHe%i nPént i%n t%é Hﬁﬁgﬁggﬁﬁgﬁ ﬂé%%&rk from
t r anansfetorsi formed snomatarcopnepéw of the

sem conductor circuit fromfigure 1, 20 figures 3 and

4 show various alternatives_of an el ectrical contacL

ar FAngBhent textt hebaehi cbpblevsr ERECUTRVERBMPR| glfLl e

1, abbepiBsaSwand 6cgbowntur thefigukedi nenbs 10f, thewhich:
present 25 invention conprising a nunber of

source/drain electrodes, figures 7 and 8 show
schtguateclvi ehewsf aanonvembseﬁabctgembdonduwi©w of a

Clggﬂigoﬁ?gc§o§e éﬁ%ﬂgﬂfgor . gﬁ%%g 30, gcchdi NYj fPention

inventron ures show circuit
d|agmaﬁtsmngspé@|ﬁranégs§0r0|rcu|ts whi ch in each case
can be inplenmented by a conventlonal sem conduct or
cirgcuit or a ien1conductor ircuit accor

{to_. .
t hE1PHTENEi ofiRCWPgr &OP §H6Wk trHhsT LHro % Sfor “circuit

cofipoinsEnguaeflyst 1 and a second source/drain

el ectrode 2 which are forned in a
figures 3 and 4 show various alternatives of an
electrical contact arrangement of the semiconductor

circuit from figure 1,

figures 5 and 6 show further embodiments of the present
invention comprising a number of source/drain

electrodes,

figures 7 and 8 show schematic views of a conventional
semiconductor circuit and a semiconductor circuit
according to the invention, and

figures 9 and 10 show circuit diagrams of special logic
circuits which in each case can be implemented by a
conventional semiconductor circuit or a semiconductor
circuit according to the invention.

Figure 1 shows a transistor 10 comprising a first 1 and

a second source/drain electrode 2 which are formed in a



P2003, 0115 WO N - 10 sem conductor substrate 20.
Between the two electrodes 1, 2, there is above the
senm conduct or substrate 20 an interconnect 11 which

fo@%otBh%lg‘%t @oehectrode 7 Lniphe area of the
transi stor I0. Between the infterconnect 11 5 and the

sem conduct or substrate 20, a | ower oxide |layer 14
whisehicanduesogarmubsimatd o fs Begwgene tdieel wee r péecgrodes

the transi dﬁ»éllo% i@ %B{rgetﬁeo@é?&dcﬁ%";a; Qcﬁ:%@@rate 20 an

upper OXI ar e arrange storl ng
|ay@rterg0§1w|tamly witids g ehengate %‘?%hr‘a@% 1oln the
SC{atrfegr%ék It:fﬁ@ thensharee- §bor:f{&‘¢e@tﬁrtr%@gmgerbaﬁnect 11
ganX|e ayer S a resu 0 1 C |

51 nPeEti S léi%l]aé’éhcodfe YRR HR ?@Qa‘?ﬁ °Y ﬁna’{lde layer
chalfr4ge~hma,nta|r:]| ef&e%an@dtﬂ:ﬁeAsfshmm the agato@ diielvectric
In |g t he irst an C oyr. n

el 8¢t %ﬁa% %rafsalrs FShut ugdl 15/ Jlof %eﬁetgpﬂ@ da & rec??onand an
of upperextxide olayhe il eatenne‘@“lanﬂfed |Tree tharperstoring
ding g,fe' 01X, &0a gslﬂyreﬁﬁ@@ Xend bqgle aRa Graknh are

t he rst elec has a w d
10 coRFanties s f-flsﬁs.*éltl%r Cl’ﬁi’eg%e%?ﬁf‘al%qfeétarycﬁ:}% shpoweg the
al gatle gmaggexiayaépngm he aignt er coameTt set wbricth ofligital

the intercaonnect 11. Acc | to,the inventio i
CONPIRETA g dssity Atodts o 3t 8FE Ty (Rouhd cnarge
r egpeaat:ittiest pd ,f ip2st one in the direction x,

preferably 25 precisely by the distance d. As a

result, the transistor channel Kl is not conpletely
15 f oASedhnsavelh at koD atiawy tdg6ignsas2ef thee first and the

el eellbdeSschirce Rifaian! ¥1ebetHEEN1A QOreE @u@@ai@yoﬁffset
t he flrstéi]ltectrode and Eﬁ corner area.,2a 0
a

seddndFh8 ATt X Fhe FRECTS0 98 T nb’alt%’éF%’%ﬂCt 1L
t hase .mutival 1A fsaci dhreothen ar.easn Ithe 2dirscthos x, the

nagLouer, than, a, o&{gnﬂgggl b LS éteorl H%%an%ev'u&‘ﬂq d. In
reqarres 16ss’ su at e base area. ur e
20 possidenyesitional ftgrans gt sthe S%@%@c@l@lﬁ:ﬁgoﬁé 2hwould

'n%ﬁ@@‘%b'QrE&M@@&KHTEﬂ%CEh%niﬂ%ﬁf&oﬂ%é@@ section d of

sem conductor) 1 n which e i nversion channel, K1 .
cordiest RECBFORRBEEr Oiis- f AGROTHAA t he fFhlt invention, in

contrast, the second electrode 2 is offset with respect
to the first one in the direction x, preferably
25 ©precisely by the distance d. As a result, the
transistor channel K1 is not completely formed between
the facing edge areas of the electrodes 1, 2 but only
between a corner area la of the first electrode and a
corner area 2a of the second electrode 2. The channel
30 K1 formed between these mutually facing corner areas
la, 2a is thus narrower than a conventional transistor

channel and requires less substrate base area.

Figure 3 shows a possible circuit for a transistor
35 according to the invention in nMOS construction (metal
oxide semiconductor) in which the inversion channel K1
consisting of electrons flows . from the first

source/drain electrode 1 to the second source/drain
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source/drain electrode 1 to the second source/drain
P2003, 0115 WO N - 11 &electrode 2 which is biased with
a positive electrical potential +V wWith respect to

t ' rode 1 which, .for exanple, is
c%%tﬂedé?&lt%o%ﬁﬁfnd 0. As a 1rlesult the el ectrons of

the inversion channel Kl are 5 accel erated in the
diglenidriief2 t hrianr 0w $Hewedand thiea posscatberdlrgtrical

de | ' h
R Ay U R o Sy EepafHET Py BhtRRFOSe 1
amdllfchm fhe ctangeluarits t gogRechedshomn gnouigube Hs a
ttyéégfggetﬂgag%gE¥rg%s'%) ofﬁéeﬁ b%r%H%n channel K1 are

Charge storlng ayer a acent Yy to the corner area
2 & aste ey tsk gl t%ﬁk@@&wrm ef eBReodET2W PROWReand due

C'trd?uééatt@é‘ﬁﬂ\ﬁ’g' Nphkgurhrbud the ol diﬁi@'ﬁé&‘ér into

fromfigure 3, the first source/drain 15 el ectro

i $HS LR/F IR 15 F K 13XRF porere i BReY\vanft ﬁpartéégiéft bound
t @richef ;yae otile 2chaegehatiahe ol sztrtmss @]ﬁ@wn in figure 3,

eleratedlnt e direction, of ctrod
638 sonbek g dlie 4 reeti omgloLhe thrsheelgeliads bring
tH@yaxoran@IIaaelealYat@f tcme forserelaanta ode Dbfdueheoszgond
S G ld i-d i @t iy ge-storing layer. Depending on

the direction of the current of the transistor
channel, one charge each can thus be stored at a

camnercldd eaclfcui2p okhbhe fiipst Migwescand of the nMoOS
s urce/draln elLectro two. corner areas

1, 2., On
TR &Y nvot ¥8d ?fﬁqq?ee 35 i %ﬁsr si it ThanfgRrcgddrain
sled\mmtmmd‘e duriess idamd hetth nvepssbnicbapoebst k8]l K8 with

d
CoR:BpionP5d  BE BT SOMETt o L2 LU B are

aPECcB exlatt@bhate| fhar Camged iony sef #heh ﬂlé”%ec@l@@tm@e 1
aRgldheire cyto%@a% datafe @%ﬁﬁ@y@ﬂnﬁﬁttﬂé area of the

According to ureé al'éﬁ' ersijon 1ihannel IS
f&Pﬁé‘r?rbetB\ﬁ@@n ertRf e D55 br BHECEERGRY 1 due to
elseeattitedd nghi it d acks bhargéhstdringfd&ﬂdﬂ@JnDepending on

e%%%t%@¥%6%16ﬂ“$f g% SE $H§|8 g8|é9n%el,

urther Jinversi on c anne ween r
ap@@s cBlarosa esich lnan Hilhd dwel sﬁo:mé at a corner area la,

2a of the first or second source/drain electrode 1, 2.
Only two corner areas la, 2a are involved in the
inversion channel.

As shown in figure 5, further inversion channels K2, K3
can be formed on the interconnect 11 with a third 3 and
a fourth source/drain electrode 4. The electrodes are
alternately arranged offset with respect to one another
on both sides of the interconnect 11. According to
figure 5, an inversion channel K2 is formed between a
corner area 2b of the second electrode which faces the
third source/drain electrode 3, and its corner area 3a.
Analogously, a further inversion channel K3 extends
between corner areas 3b, 4a of the third and of the
fourth source/drain electrodes 3, 4, Further

source/drain electrodes can be arranged on the



fourth source/drain electrodes 3, 4. Further
source/drain electrodes can be arranged on the
P2003 0115 WO N - i nterconnect 11 and a further

can be forned per source/drain
%gt%rogdyllgj?\'@ﬁ cor ner arez%s@eof this source/drain
eI ectrode 5 which face away fromthe interconnect 11
Caﬂnﬁéﬂtdﬁhetﬁﬂiﬂ(HndcHrﬁwmﬁmewthBanstaﬁsrsthasnel can be

Thus, figure 6 sho par he i nterconnect 11,
a #%FWFE? qﬁﬂ%ﬁ%ﬁﬁ#ﬁ t%fb %4é§§§WM|ch t he second
source/drain electrode 2 is |ocated. The further

| Nty (Hériectcoﬁieks égeégr g ttﬂé@qe SRR JTRINAM a%16RR rode

i nt erconnect ] 0i ns second 2, the fourth
54 afdch fface Swayd Bromi KhR SEORRIUMEGH el éctGHed 55O be

thegsed 0dhy SOty 6.y a'f'ﬂlrt?ﬂeQCtE?Qﬁ§1§{:§95be|1‘}9.15, figure 6
arranged of fset wf res&c}ect 0 one anot he

o iR oA O T | 1S o IR ARCGaREet | hlr | gft | GRTERer
t he nffugrdweinddd emom:mateem whBcla  thesudécondo sburtkgdrain

i nversion nel s K gm.n fronmthe secon
oM GPA Bl £E1 FBRECEAn BEY G Sl TFOExTaReT 16 1o
10 betfweareda tor tbe ssawe 2manherhea$et;bﬁd 1@6@&@@@@@ 11 and
and, & 4 @efh@ficér?doﬁ t pRef bR 20 43%&5‘3 dff‘ff‘h 5 and a

el ectro 5 an tween a corner area 2d

f
s e Edad N | SRUTGRIA RN £ Herdarka BRESE ffﬁér §P&<11rﬁe/draln

SO/ tHRA S %E@ér@@QngWéﬂ‘réﬁw of¥Beturti®r respect to
d| |taI | nf.or mat i

AR ep0 R (L TG SCUBFREpbR HF pbett and

lSchaTogethtaorrnghtay@f wheer fulreéhieor t heterabeneohneké. 1Rs a

at 10 Gor ng{voarﬁﬁst 26y %&ohr IS 86 thes coming
A et

seni conduct or ci'r cui CCOF i nventi on
shdwmem ofhendiacansy saurﬁ@/ﬁrganesel%%ﬁm@%oc@@ fiof mE@rmed

W Wﬁld:th 8x£bAR 0 wtddal aened OBresampyt eo@nl yhav skcond
a gat Oéfﬁmelecnl 14 betweenthe at electfrog 7
an@ cond¥t or 2subSERELe 5 i cfi g fifth
20t heypurase fdraius el @sttoge ¢ 5t raansi| lsemveenr aagorner area 2d
e e R
sixth source/drain electrode. Wlth these, two further
digital information items can be stored by charge
quantities Q5, Q6 scattered into a corresponding
25 charge-storing layer under the further interconnect 16
at the corner areas 2c, 2d. All transistors of the
semiconductor circuit according to the invention, shown
or indicated in the figures, can also be formed without
a charge-storing layer, for example only with a gate
30 dielectric 14 between the gate electrode 7 and the
semiconductor substrate 20, in which case they can be
used as logic transistors or as transistors for any
other circuits. In this case, the indicated charge
quantities Q1 to Q6 are omitted.
35
Figure 7 shows a schematic top view of a conventional
semiconductor circuit which can be, for example, a
logic part-circuit. Three interconnects Gl, G2, G3 are
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35 Figure 7 shows a schematic top view of a
conventional sem conductor circuit which can be, for
exanple, a logic part-circuit. Three interconnects

Gl re. 2003, 0115 WO.N - 13 shown which are
uspe?oo%f—rg @ti VZCP e%trodes - E?et1 en the interconnects,
source/drain areas 1, 2, 5, 7 are shown which are
arsrmfv@edwhmchvvcamv\asbdtvamengahe dldcreateect BeGhéen the

t ti .5 ' d
(U PR SOURERF (RArh BFBERT ddocd ar b ndt Sre Shown
ofvﬂm&thvvl tdre espmmang)ed)ne ianot Heve ~ @akehot &etoiReye the
AL d St d S caly n Inggircl gg whigh afige ar IRt ibnal

the ¢© ar ayer along the “entire edges of
t I@WQ@J@E@F nCalréélét A@%Ol'fdlgh]@'ley 7,antAes & WU GG drain

channel - fkesSa e hbe %‘th'sre% Mlq'.tl'h @ésﬁec@oﬁbc%@r &irfbther.

area_al ong the extent of,

ex
I GaeRnee! ChaToenaRER iR LA L e tn) CAECAPR e
Iraxfe gl&ﬁahg'eﬁpraaentﬁea chatgekscuringf baydANR gaie the

h t {
S TR ot of ' BOHF F BB S Landr R Ve o Ty ey 20
cwmmsnzm mﬂa,nrtebwttatk%ghm hl@l%eréretslmro'mdtrbf of a
cgg:e LRSS O Sed o f?]ﬂ&t @hﬁoékeaﬁt' S £aPRlre@xahAREN the

transistors such as s exanpl e, for t he
c@m@rqu%t B2 - Wihe tFRMARAWTERE r 6ECES thyi Iwistrated

2010 ri §erBOYi Z@prls eRtisOVH Eaﬂdf-elﬁc&h@\l\foﬁ an NAND gate
sen Coﬂduﬁh%i’ﬁm reuit accordi ngrt o the invention

Landrrda  frg! cifnn B o 8petes in
r egie zedimdthc&munotfe/ thei naerewt rexiesn@bngutwettycally. A

Ofé&fén A Eager'ﬁlgg gewoftﬂf&fésoea%gt eﬂéso showdic of

fee In ource/
elButedesansigtorshiéha fqarteemﬂpwgeth% ﬁppéfted in each

ggffgésﬂ%ggﬁéggégﬁﬁfgngh%at ra%desdm 30féf”§§ample, for the
Si or.s | a n arr o
P FHEH FTeRRGLS by PEaTri GRLE: AIGS 0% ¢F by means

of the horizontal arrow.

Figure 8 shows a semiconductor circuit according to the
invention by means of which the part-circuit of
figure 7 can be realized with source/drain electrodes
mutually offset in the direction of interconnects. Also
shown are three interconnects Gl, G2, G3 and a number
of source/drain electrodes 1, 2, 3, 4, 5, 6, 7 of
which, for example, the first, second, fifth and
seventh source/drain electrode can be connected to form
three series-connected transistors as indicated by the
diagonal arrow. In particular, the first and the second
source/drain electrode 1, 2, together with the
interconnect Gl, form a first transistor T, and the
second and the fifth source/drain electrode 2, 5,
together with the second interconnect G2, form a second
transistor T'. The circuit operates in the same manner
as in figure 7 but can be arranged much more densely
together with other circuit elements. In particular,



&, &3 and a nunber 3, 4, 5, 6, 7 of second, fifth

and be connected to form as indicated by the first

and the second together with the interconnect GI,

fo fi ansistor T, and,the second and the

fi%ghagogﬁgé/k%aﬁﬁ electrode ? 5, 35 together with

the second interconnect G2, forma second transistor

T'flgﬁhe 8i r shbwsoppossEslén stertsime manwherendaspopnts of
7_bu arr C d el

t ogUERE s Akt IR (LR (EHe® dnajcated by

P2033c0es5 WO N thd4 cergere 81§ﬁ§msfﬁ%ss¢%¢e §PHFF?ﬁ§raln

an@l%@%r%@b%ts‘ﬁg ihartheed r%bﬁﬁa%ﬂ@ﬁﬂehﬁjﬂhlﬁhgure 7,

are indicated circles at e corner areas of t

S o GhESRRHAF e AbIReS ASSPRGIAlSE by CaRpar sbannels
W hef bakked’ muzht feye sledisldlyg and end areas of the
i nversi on channels are packed nuch nore densely. The
circuits shown in figures 7 and 8 represent part-
cim@étcimﬁuft@#%ﬁbgatdnI%igumﬁsg7aaddl@ shenr ehentiopart-
COTLEnE Bl TEE Lo O ffeSUGh Fhld BIi bndl M Ea%how the

ree n chann tr nS|stors connected t
10 comepwlegat ecereet todExaazem @fan‘f’)‘l@% andcmwwér In each

p- charnelenAdansi e P @Fsh$SHowdls tinecpanécebaclbt cBmmon
correspondlng to that of Ehez%ﬂ ch cgse t ree 15
g arithe O

t r §Rsest Bt CFRORRH Uy 7C hr 88%n

tr aranstiets iy ar&>connastedﬂmmwser|eShand aaet—c1rcu1t S

CO%%%%%POM siggnal QUi pyte A ol & ﬂgy QQenOof cLhESethree

t hree ansi stors does nhot conduct e correspondi ng
15 p- tohasdeltomsansinst of igeneected o tﬁ@“%anﬁhﬁﬁﬁe nr-geannel

ISt %P%QQ@%&%'%géygjéaﬂﬂgﬁﬂéﬁtﬁﬁ @@ff@é'éﬁdogrbh@onnected
na output_ Ato the operatlng volta e Vvd al |

th e Re-StWaRhel OHFRIHG| F-or < far BREYN q.‘pgse three

]'CSI @&%Jns@.létt@ﬂs Adole% ghewndedndhlae ,Ci i t cshawapbndmg p-

I%%E%ngi tran51stor connected to the same gate line 1is

-channel

20 conducting and connects the potential of the signal
output A to the operating voltage vdd. If all three n-
channel transistors are conducting, the signal output A
is grounded. The circuit shown in figure 10, in which
the signal output A is first connected to the operating

25 voltage via a p-channel transistor P and only then,
with the transistor P switched off, are possible gate
voltages applied to the gate lines Gl, G2 and G3 in
order to subsequently ground the signal output A if
required, has the same switching character.

30
Using the present invention, any other logical part-
circuit can be produced. The advantage of densely
packed inversion channels can be utilized, in
particular, in storage circuits in which information

35 items are stored in a charge-storing layer of the
transistor or in another structure.




the signal output Ais first connected to the

operating 25 voltage via a p-channel transistor P and

only then, wth the transistor P switched off, are

possi.hLe e voltages applied to the gate lines Gl,

G2§Zh§56§9iﬁ WQr@ér to subsequently ground the signa

output Aif required, has the sanme sw tching

character. 30 Using the present invention, any other

| ogi cal part- circuit can be produced. The advant age

of denselytmpacked inversion channels can be utilized,

in parttculrar, in storage circuits in which

information 35 itens are stored in a charge-storing

| ayer ohnt hentddpsedt eemdtonduaterhesi stilet Woprising a

P2003, 0%15 WO g CL%;%? 1. _An int% rat ed s%niiqqductor

ci rcui t “EBRBFPSPAY t PRAsFE gP %f&)on&ﬁ& at1)
5|ntercoanethe(rﬁansistQﬂmﬁIOHnekBibit(n@)ae%MﬂHuihg and

a firstallheBBfla asaaramdapayhoecdtatboghecksode, %g%

whi ch are ~arrang ea I'n a sem conductor substrate

and a gérénéﬁécﬂmbde gemicongdnetent epbskrase ((L0) . and a

bei ng eggggrbqghkyoagsqb ted 10 fromthe
sem conduct Qr substrate (20) at |east

di &l ect FR@ Gfﬁfrgﬁﬁn@Gleﬁiti??ﬁﬁﬂE?l%ﬁkﬁﬁ?%ﬁky(?§sV%ated
10 the areé@irof tthe tgand@idic{did)subsbeatst eéroconractleast by

(11) exgengggg a%&%ﬁe%tg}rSt |recgh§n égg 'Jbthghe gate

area of thé transistor - e second
sour ce/ glerhrefect7odén( 2hebareg oir theg &4 apSLsEOIWI (L) .

respect i@ tBﬁt&k&éhneé@ur@fi?raéﬂt8£8§550d§l&ﬁ% IR first
the first direction (x),.and the transistor

exhi bi tﬁﬁ@eﬁéﬁ%erﬁxé héngshe aEGaepécttPSdérP?FlﬁﬁG’rt HdO0)
15 semi congHet orsesddisd r atseu(:aa)/dralelhar@e@ﬁmd@g l(@yer being

boone "t ke Rl o e gk | ares
cl ai m 1gsource/drain electrode in the first dlrectlon
(x), and
- the transistor (10) exhibiting between the gate
20 electrode (7) and the semiconductor substrate (20)
a charge-storing layer (13) in which electrical
charges (Ql, Q2) are locally bound.

2. The semiconductor circuit as claimed in claim 1,

25 characterized in that the second source/drain
electrode (2) is arranged offset with respect to

the first source/drain electrode (1) by a distance

(d) corresponding. to the width of the first

source/drain electrode (1) along the first
30 direction (x).
3. The semiconductor circuit as claimed in claim 1 or

2, characterized in that the first (1) and the
second source/drain electrode (2) have a
35 rectangular base area (G) in the semiconductor
substrate (20) and in that the transistor (10)
forms an inversion channel (K1) which only extends
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25 characterized in that the second source/drain
el ectrode (2) is arranged offset with respect to the
first source/drain electrode (1) by a distance (d)

co ondj ng the width of he first source/drain
eléétﬁgdgg%g)wél%ng the first é30 direction (x). 3.

The sem conductor circuit as clained in claim1 or 2,
char acteetwedni n & hatcotrherfi rateél) and) th@f sechéd first

source/drain Iectrode 5r ctan base
e SR e FafELh Bk Ao AP TEREER! Fhe’PoSecona
t hat t heowraasdsatn elertrbdens( Zan atmd{easr:omnelrrarama (2a)

(K1) whyeh (gpl yfégﬁbﬁgdf%ﬁ?{g (@ratn M e bgbWeesl cing

a corner area source/

el ectr o’éllee(fL}rfsbc$@grt:ﬁédseé@nalesemde/ @t &in

el ectrode (2) and a cor ner area (2a) of the second
source/ drai n el ectrode f.acin 5 the fjrst

sour ce/ @i r G ™) Cl&'cu?%e 38nicdhdiRd ot one of
circui tchsims al necto n @ne of:haarLaalteErlketio 3in that the

characterlzed |nth th tran 0) stores

el ect ri car eharges ?@ %@j:eioe r‘?c ﬁé‘ %‘ CETSES: i (R Q2)
| ayer (13) tévecl qbaVQEysabrlnge chwener (d3ea (aﬁla;ueivelhg at
first souceldngin a?éQCtggg Eﬁ%’n 1 0€ seaand /drain

source/draln electro for at t e corner are
(2a) of® ?%%r%%%ondlsourf@é?@gal ntlee eceps@R( 2)S¢lh‘tqq{giraln

the 1helédStodounee/ dimd oLl agt rage e&n{c& a}% (2a) of
sem conductor _circuit a ne of ¢

Coa. TR aBPEPRI ISR FLFCERPEF d ¢ABLAY the
second Bisttedaiaie/ dtaiot rebecf?29deanl be 20 optional ly
electrically biased positively or negatively with

respect to one another. 6. The sem conductor circuit
ad ¢l aiTh]l BEMEFENENCtOraj AETQULs FS clrdidatest i 28d dme of

that a dlimk 25 O cellsphAc 8L E5LH0YR Eﬁ)atl $her evyirded (1)

which is _ar ed on the sane_side of th
Intercéﬂﬁ% ﬂ % con source/dragn electrode (2) can be

optlonally electrically Dbiased ©positively or
negatively with respect to one another.

6. The semiconductor circuit as claimed in one of
claims 3 to 5, characterized in that a third
source/drain electrode (3) is provided which is
arranged on the same side of the interconnect (11)
as the first source/drain electrode (1) and which
is arranged offset with respect to the second
source/drain electrode (2) in the first direction
(x) .

7. The semiconductor circuit as claimed in claim 6,
characterized in that a fourth source/drain
electrode (4) is provided which is arranged on the
same side of the interconnect (11) as the second
source/drain electrode (2) and is arranged offset
with respect to the third source/drain electrode
(3) in the first direction (x).



as the first source/drain electrode (1) and which is
arranged offset with respect to the second
source/drain electrode (2) in the first direction 30
(X)n Al ] conductor circuit as clainmed in claim
6,%2@W§W£@$éfﬁg% i n that a_fgjrth source/drain

el ectrode (4) is provided which is arranged on the 35
same side of the interconnect (11) as the second

rce/drai n_electr s, arranged.of f.set
Co il (o tERhaRRPY Slrehin e S g iRe T etn gpe of
in the falresimsdid etdi Gn (odjarmmdﬁmotmat 1ﬂhe80harge-
The senl 0 CUj{yas I e cl
A b0 T SHA OTagbECH I3 0018 M MEL el RN BlerClAIBL is
5| ayer ( ﬁsl)rnoslraiaﬂ t bwdeelag*érlqﬂlchm%ul@tsmrp ourfdeér sy (1
el ectrigaly igisWHatH eideaayers (14, 15) on both sides.
9. The sem conductor circuit as clained in one of
clains 1 to 8, characterized in that the 10
sersi.conduet osent conntdticeshi btiscallt acant kyatidetthein one of

second squr.ce/ raln el egtrod 2 furt her
|ntercon§€%f1( 6) extengfng ?%A%%?§?¥e?eaﬁtﬁl%hethat the

10i nt er cosmadtcofilictaryd aifcbih sodride/tr abdjaskstivodeo the
(5), tN&dddrld SQngfSé%ff‘%Dne' ldadtde (35 DeiNg fyrther

arrange on the si further I nt erconnect

(1
opposi t éNtenapanestondl 6 5 o §FEENGLEI% Jeme@@rf@éée(lZ)WJa% the
bei ng arimdRgeGnmeideset (ayh r@ﬁ@ectatOftlithsecgadrce/dram

sour ce/ dr,ai n ect | i rst ectlon
(x). 20% tﬁ’?? Ondéla% PJC’H}Z:w SO §§ec,[ iored | PTeCtrOde
15cl aim9,( chheangeraznmngadthat &hSIXShdSOUIﬁeﬁﬂKHIﬁurther

ed! rog)%t%?_)co %e%rtow dﬁ% s e#b ral n 5 EFECt ro (2 econd

area (2 e second sourc (2
so t hat sownae/Greia d edfeateds rst2) (13ndt hbemgr darranged

(3), thesfsfh (BrnandeiPecei Xtd the second source/drain
electrode (2) in the first direction (x).

20
10. The semiconductor circuit as claimed in claim 9,
characterized 1in that a sixth source/drain
electrode (6) 1is provided which i1is faced by a
corner area (2d) of the second source/drain
25 electrode (2) so that, with the aid of the first
(1), the third (3), the fifth (5) and the sixth
source/drain electrode (6), up to four inversion
channels (K1, K2, K5, K6) can be formed which
extend to in each case different corner areas (2a,
30 2b, 2c¢, 2d) of the second source/drain electrode
(2).
11. The semiconductor circuit as claimed in one of
claims 1 to 10, characterized in that the
35 semiconductor circuit 1is a non-volatile memory

circuit in which one digital information item each
(02, Q3, Q5, Q6) can be stored at each corner area
(2a, 2b, 2c, 2d) of the second source/drain



source/drain electrode (6), up to four inversion
channel s (K1, K2, K5, K6) can be fornmed which extend
to in each case different corner areas (2a, 30 2b, 2c,

2d t e source/drain, el ectrode (2). 11. The

se%ﬁ@@%d@ﬁ}%rﬁngcuit as claimed in one of clains 1

to 10, characterized in that the 35 sem conductor

Circuitelécerod@s-yp) atile menory circuit in which one

digital information itemeach (@, @B, @&, @) can be

stored at each corner area (2a, 2b, 2c, 2d) of the

serpnd Eoer sehilcanduPR6H3c01E61W0aN cle8medeligctaladan 9 or

(2) 12%0The P8y e%f ¢ ﬁcu't‘%aﬂ:c‘ Ckﬂbmdsérﬁc%r?dﬂi@tor
characterlze iIn t at the sem conduct or

c. rCU| tciscaitogiscab pbegical cmartrifgeht t A& fwhét:h the

(1), th@lffgond]_Z) apfet hegbbbhh ngrce@%@alnthe fifth
el ectrode the two |nterconng$ (11, 16 form
s (

t wo ser$%§r%%ﬁﬂ€%%%d IS hsi st 'ﬁn@') two

interconnects (11, 16) form two series-connected

logic transistors (T, T').



