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Frrra i 1 12121 21222 10 1 lilt P2003, 0115 WO N
Descri ption *159159* i o~~n~n~ai UA~~ | NTEGRATE

SEM CONDUCTOR CI RCUI T COVPRI SI NG A TRANSI STOR ANlm“mu

OR 5 The invention relates to an

|H?Q%?a9éa5sﬂﬂ1gonductor circuit conprising a *159159*
transistor and a strip conductor. Sem conduct or
circuits are inplenented, for exanple, as 10 CMOS
(conpl enentary metal oxide sem conductor) circ ‘
hayg-LEapsbators produced in M3S technol ogy \/\hm\m “ mm“““\\“
forminversion channels of electrons or S,
underneath a strip conductor. In this arrangenent fwo

sour centracGRAGIESC igEpdeDNDUR TIOR Rt CURIOTIOMPRIBING A

ol antat 1 on TASLST At £ SHER CORMUELH TS e

strip conductor is used as gate electrode in the area
O& Eh éHEiéﬁOEel%@%sCOQ5r%L é?gg@ﬁ“ﬁk c?nductor
prevention o NVersi on c anne y neans 0
epééﬂwnéapomﬁréﬁ@nala bgapRéstavepBfop &hAAReFoBRNEREE -

cl osely underneath the sem conductor surface in the

sem ¢ondyct or substrate, to be _precise underneath a
gﬁ?@ls?PélécFayeFlﬁé’P\%één afRe IMPIGR tEde L I SRRy as
sagMose/( dbmpmemb@thﬁ:gdmt@ﬂ tdd ded ramsil sdratuc tldie) V\d:ﬂi"chults

0 hannel in this 25 ext en 0 th

CPnhn B Pt h Tt OF8 BR08ERA L 1O Feag o i on
efpemt oinvéessoni p cdomhelor. ofUsuelkegtrbosh tbhe holes
| h hepghs t
(SBReDEhe b, e caB0n d dhT il WS RAMGLS o
r esBrgel gnaknweilel tegdere axehiformedhianPasice e another

| bhhogs@phii RxdPoSUr eadew £ U%%‘i‘ld'\.l'@:t@ﬁchagasﬁnpir@l@tatlon
transi stor descr.i bed, above c%gibe used

paFEREULRr 2 ASTECHRE YT, e G r%}ﬁ/cﬁ’%ﬂ? econductor

seni useduatsogajmnmﬂeeﬁ.rdde tim cleaseed tohashdet neenistor
and controls the formation or prevention of an

inversion channel by means of its electrical potential.
The inversion channel extends closely underneath the
gemiconductor 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 strip conductor.
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 usged, in
particular, as storage transistor in nonvolatile
gemiconductor memories. In this case, it has between
the strip conductor and the semiconductor substrate a

charges which are scattered into this 1

charge-storing layer which spatially bfinds electrical
Eyer during the
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35 the strip conductor and the sem conductor substrate
a charge-storing |layer which spatially bFnds
el ectrical charges which are scattered into this 1

y rj P2003 0115 WO_LN - 2 formation of an
iﬁ%%ggigﬁg%h% and, as a ?esult can store digital
i nformati on. In such st orage CIrCUItS, there is a

rﬁ@lﬂhi'@i@mtofoént eakergiies whaeheleduds bRe a HehAIE can
unbeﬁéof storable.5 i nformati

d
?elg%%t yé’ﬁ@b‘%%l o]a.ngaﬁg\? PB4 s*ﬁgfg ) ?Jé%geofcolrcults,

nthea¢unszangaﬂumnam&nﬁ fﬂrcﬂétbnn@ses phésbntreduce the

%é&Jﬁé LN the,cpase of | ogic GlyLui tn?umﬂé:b' s dfe ifblpie

e present I nvention to provide a 1
stRfeoRdtte®r £FeBai tPShi CHExhidf t Subdtarafes migrer The

oéb é@@tfldﬁi' GOAPAPEPL 81REr ikdtdl1basgidkfats also
t he opti cal % f%t of resolution. In
s

out_ red uctg
p%???%%?%rlt?ﬁ nifbERS of 2BRVR A ChGHRERLERhi ch can

be formed in a sem conductor substrate is to be 15

I hcr eas b ct to two, the substrate bas
PEatPonten k] dhe e Brofathotrh SIS ETMESAR -
t bewicbpdettos achcewedeychanxhnbegsaaedarger number of

SSﬂéE@Pgé‘Qio o%nttsagfé’fd'sﬂggﬁ:‘fa%g G 2ddn égea without

onpri sing t nsi st or a Strlp condauct or
(msiucvﬁ% tr'alﬁgu stPLiady exhi®iti ngPl firetoluyiemd a In

_Spé:ﬁﬂ;dcﬁloalfpe/cﬂéalrﬂm@eeﬁtdﬁ)dﬁn‘(r&}sﬂ&h cbhahfedkl algeth can
a sen180nductor substrate at e

d .
Pact FEEERaoattr) & BER PP Rt e FOP oL P dheiify O e
ehncreasaﬂlpy endidciatoed dff omp t be seoi coheucturstrate base

SHPéérﬁéﬁﬁﬂggﬁ aEheIg§?£ by a gate dielectric (14) and

formng t €l ectrode (7) in the area of the
t ransi st or (10) 30 - the strip conductor (11)

e%&@&ﬁ&ﬂﬂgakgn&ﬂéflﬂégntfﬁﬁecéhfg &Bﬁeb@ ke feawia by
the transistor (10), - the second source/drain

eP@ctH@f@gﬁBt |nﬁeméFPﬁﬁB@HOBff§§FQM%qlr@gﬁefglpa to
t Beaiinr st sompeekihal na transistor (10) and a strip

conductor (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
(7),

- the strip conductor (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),

- the strip conductor (11) extending along a first
direction (x) in the area of the transistor (10),

- the @gecond source/drain electrode (2) being
arranged offset with respect to the first source/drain
electrode (1) in the first direction (x), and

- the transigstor (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 bonded.
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electrode (1) in the first direction (x), and 35 - the

transistor (10) exhibiting between the gate electrode

(7) and the sem conductor substrate (20) a

char storlqg | ayer (13) in_which electrical charges
Og%ﬁ dtal Iy bonded.3P2003, 0115 WO N - 3

Accordlng to the invention, a sem conductor circuit is

proposed which exhibits a transistor, preferably in

MOS constructi mpr ng t dr ai . e
i S bR RS TeR e Taeetan Girepit is
et s ead WmmchséxhpbtbadactnansﬂheOstrppefemdbdyoﬁﬁ MOS

#1%%%\?% forgon J}?pr q’? SttQJo J(‘-:g’drt sirga q_ectrodes

em con UC or tranS|st
hew@awcy gbtieeb/ dmﬁh%l@tm@@ygn &t FEhet Q\?h‘i%lht of the

agh £1 0 tBegsRRBrl0 e | BEGELY dARNIAH, Sﬁ.fﬂ Rhe area of
conduct or sectlons so that. "the |nverS|on chann
Bieqtode.

dsi®nt | AFPPSdRESRds ov ?rmh%g entitSe wi #RHE of
so-Eed tth Gmall el egémodesdbetveen tirhapistbesi nvéasieon two

h | ,th h ds.
CRADG A4 "8 Rethihp, ohEls ORI b et B, g
t@rthargawgnudmntﬂduifstsipan@ndmheosemmmtions g0 that

S@Px‘é“ﬁﬁ&@f%‘l%e%ﬂ% f‘ree e 2 rJI}’lr}P endd! tc!l?er the

diteéection e ext uct or
tertixdevidvir of oﬁh@hﬁmelsorql@cpddqéﬂnt @l%@svtl;@delﬁe bg;tween

epbdfe WHY h ik cRatBnsodnsRALL a'ﬁ’h@é e¢lalc008S WEASH! &hich
in the dlf;Cthﬂ of the eﬂteﬂ Ee str 1P conduct or
bTPTBRFECRAE ehast Bt et bT?? Akal €37 %Bf%ﬂent

corner areas of the first and the second source/drain

electro e | at.er f he C 5
s%urce gF%F’ﬁuel ec%toltrrgigL g\Mtt%aérréegpie%‘?é?ei?{% ?s?lgrn% and
t blee sivecoast posstdl drabnnedecsHodet veeh mhéuaMy offset

eiﬁ%hed%ﬁfe%tlf&{ S¥apRLe exthRe ! ide £RENRG 1D MdHHuctor

hand corner  area of the first electrqode facing the
sBeofdad delte oa@vgﬁalgm hanigld Ber Aenggtet dfes hap3d-he

sefeNde ehASOdSE f BRihg dd\erdd f@ita Bl celleedeodaR measured
in the direction of the extent of the strip conductor
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 possgible 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
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i nversion channel will no | onger reach the edge areas
of the source/drain el ectrodes adjoining these corner
areas over the entire length of these edge areas but

essentially only short circuit the corner areas
3%29%%1%b AP Mot her. Since?stlch an inversion channe
bet ween the el ectrodes offset with respect to one

asipddesn ackor seémfcdndtibeot nyebst oot & akesi praasudh
smal | er substrate base area, the potential for saving
P2003, 0115 WO N - 4 area on the seni conductor

sThst Laverisdonnorleasesl, The csseamtdiadd ychbormeeédi elong the

effﬁé‘t p%'lﬂn,ﬁorﬁi?éj 8N G fece llé)r ’lgeixoéé‘é ”Q?i‘j Q‘éeh‘é’o corner

nmut ual Fy "nearest adjacent cor areas o
saheae/ drfai fhel cepvbaesdrahe sleatroges corTh@r @\Eh@g two

?@Id;ﬁfu@f NG richey S%aﬂalﬁgﬂgu% §%§EpalchﬁftdLﬁadb1bebH§éd area
or rm u er. 1 nversi on annel s (0]

St Boneditdy Fa Ea Y Bh; M HEY ofhEetSienp Abanngls, to
obthReBOBleetadndies . elscideodehdase ¢ pamgabanevs, dsduark) base

denS|t fog_tran3|§k?rs ca ect}ggreﬁsedF A factor ofthe

ourc X 1n
up WO. ccor t%e I nventi on tranS|stdr

edhnsrts OEetwa@@uﬂMqunqanﬂhmtx@@ee@m@dthE a factor of
aﬁﬁiﬁgngwgtor 15 substrate a charge-storing layer in

el ectrical charges are locally bonded. Such a
transistor is suitable as storage transistor for

Enac@r@&i@hgl €co f&iﬁélgfi@lbb‘étr&rldﬁ&mthés ,thynSCatber idhillits
etl C char carriers fro n i nversion
R e Do, e s ponfefOrha poanho sl | B fipporor
|aubBErahargE chhmgengtbayeg mmMmmthslfwhsthamﬂenttipal
t nd ou | r od m
Bﬁﬁ:?ﬁ&g are ?8%/ gJ b% gl %ubﬂt techno ogy tar  is

ISMI1S nrrror
sevibgbledemsty a/uﬂrcagq:an tpangieaoad byorhi snomayelatile

caBmbeoRqudeyb! ednyhdhidhe aig, of sbhetrhesgNt in  highly
i nvention since charges are pow only storéd. at corner

aPBEEIPRheFe NI e FGETARERs BFOPh&T5 b P¥EFEEPn Channel,
elleehldgebonetihehathar @geatledr ia1@ la¥aited in the charge-

storing layer above the first and/or to the second
source/drain electrode. This storage mechanism is
utilized with mirror bit technology. The storage
density which can be created by this means can be
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.

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
electrode thus adjoin two different successive sections
of the strip conductor; the second source/drain
electrode begins on the first side of the strip

conductor where the first source/drain electrode ends



10

15

20

25

30

35

30 It is preferably provided that the second
source/drain electrode is arranged offset with
respect to the first source/drain electrode by a

di st ance cor onding to the width of the first
539@%#Qﬁ%§%ﬁ§ﬁ£ctrode al ong”the first direction. The
first and the second source/drain 35 el ectrode thus

ash ot e t wecOhff et det oﬁuaﬂmssinhﬂp;e@cbﬂldmstonf Dhe sbrighis
C uctor;_ the econd source/ gi
?#%j%Ffletng OFhesg?gcg/gr%ﬁ% éﬁge %Stﬁﬂﬁl be
falEﬂrmannbﬁldlamﬂdeI@ptr@de bﬂdb P§®6380195 wohg - ssrip

él?ﬁ&@cé@fond 8Ldg-0f thgiskeiBneondyglar-gibwe t QHdirels

set, a nber of source/drain el ectrodes can bg
MREPFRRRTY | i fhP up S5TBBth sPARSUGEOFhe st3ip distance

C&wﬁ@éd &?‘dﬁ@g W%prld:bfifnﬁitﬁlllyl meer shen epapoels bimit of
under eat the, strip_c tor, a distan

RS iteh e o bPel 1 PEeERR oRE SHF FRRPtPT the
rsmxﬁpﬂ¢@md@atsrs in the direction of the extent of

the strip conductor. 10 It is preferably provided

that the first and the second source/drain electrode
hiveia prefangblur pbavédadeshph thie fd&witc emgudthsy second

substé@)§raPe Ehaberbhet haveWd CheEr auBiAt Baskh@rea in

transistor forns an i nversion channel whi ch_ ext ends

ofll§ BEMIEERIHCEPRgISMESEREL Ach et helts thg gwitched-
SEHr fdﬂ!ag;r@,l ntakect reAeigest NFdhes saaoninvepyi6a/ ditainnel
el ectrode _and a si.ngl.e .corner_area

s%ﬁ}%%/argﬁﬂgs|8@% o&?qﬂﬁﬁqut?ﬁpgf#s?ornguség %rﬁﬁwthe
ef st odesoTheos/dtapncorakechreds offa¢mngseddmﬂ second
igﬁg?@é?&?&ﬂneESESEQQEea%ﬂE'HfEhﬁﬁﬁ%SEBkﬁeZOarea of the

ucfor in the direction and in opp03|te
deeeendon ®pPuree/dxeént ofleperedei p kMRt orthan peirst

U§8Qr£@(d£9iﬂ‘%Qé@ﬁ%dd@“”ﬁ%&@ chaBneloreash. atdas of the
artic he tranS| st an i nVGrSl on hanne

NAPERRES. REHTGRY TR Ho) SCTroT e ARPRPOPST he T 1 s%trl
2bonduobtothe isecotile soddicerdiann erertrde mdasurepbosite

t %reck&ggt% éﬁetggtg%gegE(gh rﬁ%?lﬁ Boﬁgﬂgggko can be
used for forming one inversion channel each. In
particular, 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 strip conductor.

Accordingly, it is provided that the transistor stores
electrical charges in the charge-storing layer
exclusively at the corner area of the first
gource/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
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Accordingly, it is provided that the transistor stores
el ectrical charges in the charge-storing |ayer 30
exclusively at the corner area of the first
source/drain el ectrode facing the second source/drain
eP2203 odklantiPol at the corngr‘area of the second
source/drain el ectrode facing the first source/drain

eé@fﬁr %dqu\ag-rriﬂﬁ@dé)r BHQtOftl'@ efléd:t@ﬁic?lgaﬁ.g%&lﬁﬁ ion dlayer
excl usi ve c as of sourcel/drain.electrodes

i §a’acﬁ?eevég‘n l?ﬁ ehaJ?: el'I‘latbyan ‘F%er?‘?:g TR i 8ﬁ an
| ﬂﬁeérbﬁbmemﬂdm@em onbguctatr sabsheat e aarmhd heof  the

charge-storing la as a layer thickness which is of
pﬁ@bg?ﬁiégahb Xgrosuch a magni tude that the
el ectrical insulation Iayer can be tunnel ed through

by &l ¢4/, Cale éﬁggﬁé% O o aegertﬂ 2@n ghanpelgenlap@tehe

corner areas O ral n el ectrodes. A
f BPERBE deved aﬁiov.% 48 t hEaFi r sPeandPRfEonally

SFQ@?GrS@F&Q?{)dI}:ﬁJag;e@ ec@wﬂelmry beoept umlgalﬂlwely with

el ectrica i ase itivel ive

rE?ﬁBEFE L%n %ﬁuﬁﬁﬁ§§hﬁ§ﬂ\mgé§ Fhe ggéetro e@%%gde an

|mmeessmnncbaanablcwamiuheﬁlﬁimw|1dxhdthhd¥xﬁ¢tﬂ@ns and
qth WL 3 g G e @%dlg»h oﬁ&&egtaﬁqrﬁwlw ! fore in

re in- each case ormation ite
ceanércas@aa @h3ﬂﬁ§3|Hnﬁ0nmaQ¥QﬁNW$Qﬂeﬁﬁr%h% CQ5n¢¥ area

' %fprcﬁteeﬂ%x e&-méle@%ﬁdt Batcarbherd source/ drain
el ectrode is provided which is arranged on the sane

side of the strip conductor as the f irst source/drain
elxectwd@xamiexv&mqh pyoaridadgethaf fa sehiwidt hsoespe;éarain
t he econd sQur ce{ dy aj ectro e r
dlell&?ttlrg AS® a Besl ,dr anﬂllni\'/lerlssl o%ggﬁgﬁ%gl %ﬂé ﬁ:tt%le same
f oridied diet Ween s&répr memauanf as hshsedbimbt source/drain
SQyleeldiRl n, oe'v@ﬂér?dfsfa%aa?taae tffflsre@ P ety dﬁéé‘t to
electrode an corner area of _the th source/ drain
eltdet r odecendi ngounfe /Sy séﬁl?%}f@@&l n Brectthgde. first

The dksSbrandathe, result, an inversion channel can be
formed between a corner area of the second source/drain
electrode facing the third source/drain electrode and a
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
of the strip conductor 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 strip
conductor in the area of the second source/drain
electrode. Thus, an inversion channel extending to the
gsecond 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 transistors in each case
extend to different corner areas, adjacent to the strip

conductor, of the second source/drain electrode. The
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25 third source/drain el ectrode are arranged on the
side of the strip conductor opposite to the second
source/drain el ectrode and are arranged offset in
nmutual Iy opposite directions relative to the second
sB%P@é/éFégnW@IQCtrode, i.€. 7imthe direction and in
30 the opposite direction of the extent of the strip

cendyet orahd theear eenofdt hesaedydirsdy ceblleatiode are
el ectrod an inversi on channel extendi to thhlch

sBES 8r§§&YceF raich etEEr3ode, ARAt h38Ca SBIFAFH

t cangespondscaro beHeor wdtheta®erthen sacbndaSEO@meebdraln

321608 BLESL AL it o SPUEGLR A CLRELACURE: P serip
i AVersion chann Bo ransistors In each case

exbaddctordi fif. ereallopar hbe Sirgs, dagpsEémn-to the

strip conductor, of the second source/drain

el ectrode. The P2003, 0115 WO 7 first

t Rredezabive/ ar aﬁquélfbﬁqw&/;}r@lrb ci}e ats aprov1ded
divetianceikr ogreaaganot bar uhechsam@r r@ﬁ@@ndéft othBe strip

MAthPog t he secgnd source/ drain /$ ect rog En t.he 4 i

dCPBEPFERT0f2 hEREXEETOTSY IMEF TS E5REGEPSF, and 18
iaeraagemgdﬂﬂséﬁrwdtMirespéon tBr ¢her aiiiird asboucehdrain
S%ﬁf%e erdidi ny ﬁ'eEhgodglkétprQY£geé ofthi chniis arsanssgther

same Si de rlé; conduct or as fhe second
séuverpdra rhEmmel odenake i hr PaRYR off SKATNEY harea

r %Sfpe@f{e tent g té@itfxd:e?@ﬂa@.@{ 0k Pé k. r &AL CERLEH G rtHé"efourth
first direction. a further inversion C
Q@e fourth

cERUBESY G ﬁé&lﬁ&%&&ﬁ9%$cﬁﬁ ef SPERETPERe }
S@@b&&édﬁ&bﬂnelemébeﬁedéacfamuﬁ@etﬂmurthlrﬂousoatdeadnaln

ctrod corner _area o rth
sgu EgF % ectr%de a% hg E g fﬁ) ]%6%3%%7ﬁrgdﬁacent

eltect tbee. stmlphusomdnnepr boDﬁ cbhﬁerthnéés,sadraeédraln

1 Q1the e pcglgnq}é(:tﬁfilgé?&h%&h' fgrtﬁﬁ?ﬂgc%ﬁg atBansistor

el ectrode can be utilize formn transi st or

efSfhanABYARAUB LD the afke en%%‘??%‘ﬁ%‘éltb%%ﬂl ngRpodigent .

Amaiaqg@uﬁi v [ urtihehesoukephdeddragheckl edesodad bean be
H%%@%g@ Jlf¥¥égp alngnéh%h%tgé%fgng%g:égt£¥ ggtgoth
sides of it, as a result of which a particularly dense
arrangement of trangistors, particularly storage

transistors, is produced.

It i1s 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
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 strip conductor
extending in parallel with the strip conductor and a
fifth source/drain electrode, the fifth source/drain

electrode being arranged on the side of the further



10

15

20

25

30

35

sides of it, as a result of which a particularly dense
arrangenent of transistors, particularly storage
transistors is produced. 25 It is preferably provided

hat the charge storing layer is a nitride |ayer
mﬁ?eﬂ3r§ %Erwauﬂded by el ectfical insulation layers
on both sides. In particular, one oxide |ayer each

Céﬁr F&&Y(%l@@@o@n él.lﬂﬂaer reat Bhéhesé@oﬂd'it T.c_lx'bdl._erce/drain
e lo neo ei

(LattEodS: ot belber prx ShSkar PREPeTe Fa B RARbaSC LR, the

iBeecndomqmnmdAﬂranﬂmmlecheodenumomduet6urstromirection

?& diac t%dré efhfnsér§f§9nghaaﬂreie/c%a:ﬂé formed

rode a Fu her” str1 p conduc extendin
pheaween wit hcoaest r igFegond@fct dheanderond f tfrpurce/ drain

SFYEE@&QE@'@a%hﬁ%tﬁggeflﬁﬂﬁ'@dU¥bé¥H¥d¥H(HEBdtrode and a

el ectrode being_ arran on the si t
PQGGBeﬁlfgeé‘Oc% gf-FFB @eﬁaﬁe(gra&ap&get %ﬂt hgacing
Se&@nda&mﬂcl?eééﬁﬂbé/dﬁheﬁt rel%ta:laiﬂiebel mgu@r r &m@e;é corner
of fset wi_th.respect %o t he cond sQur

ePEEPFORE TS hESFOT ?OHFFE F%ﬁn CAS<k sm aClng away
f firbhe it hien\eirrs to re ohigm nebndaat de &ndnb@159beﬁW@@€n£ to a
C%?Efme?re% abnihe s18qQnd c%%l& S ai ag&f,é 0d8sed for
facin he F Pph source/ draln ectro e an cor ner

alfééfméflgt Herams it asefur c‘é?—‘élhaltllileel%’éi r 88e gagditipnalhestrip

S%%ﬁﬁﬁc%@%%‘:ee(rﬂi at Pafbestbpde foliidd, dMOSRemOr nse two—
areas of th % ond source/drain el ectrode faC|ng awa
f|r

161eBmicRe £I4Fr i pEondiEPERIGNd BéFﬁﬁlﬁﬁjacgﬁP

t ampletantledr, second strip conductor are also used for
formng transistors. Wth the aid of additional strip
conductors and transistors forned on them dense two-
diltrenss orpate flogilel or psovridgd cthaui tas edntbe segree/drain

' %ﬁ@%%;gh%d 1At févP&&fi%ﬂ%}& FirSOVféjé’éjdtB9t a2 &fﬁé‘r area

source/drain ectro iI's provided whi i s faced

by
aodortha aﬁa@andoﬁowgegé@éﬁal se&ﬁctté?‘%ﬁeal nWéF]écttlhtS’deald of
Wetle thei@dtd ofthe third, the fifth and the sixth

gsource/drain electrode, up to four inversion channels
can be formed which extend to in each case different
corner areas of the second source/drain electrode.
Whereas a maximum of two inversion channels can extend
to one and the same source/drain electrode in
conventional semiconductor circuits, up to 50% of the
previously needed substrate surface 1is saved in

accordance with the invention.

The semiconductor circuit is preferably a non-volatile
memory circuit in which one digital information item
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
by each of the inversion channels extending to the
second source/drain electrode.
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20 the first, the third, the fifth and the sixth
source/drain el ectrode, up to four inversion channels
can be fornmed which extend to in each case different

C S t he second squrce/drain el ectrode.
Vﬁé&igsggf§a§$ﬁﬂn1of two i nvérsi on channels can extend
25 to one and the sane source/drain electrode in
conventional sem conductor circuits, up to 50% of the

p V|ously e sub a [ sav
a%%o?&ancletvvl aﬂtqﬁe |§1%éen%§6“§% %@&Qrﬁé&secranugcg“hﬁ ar be a
clegicali papretéraphy annwhlvblahelélrmﬁno@banSQﬂqnd and

| phahi eheone dihgidd) aiPr B ddeeManBachheanc P8 strip
stored at each corner area of the second  source/drain

efeedrebersWaer nFYPofebieSr 6BRRBFBEY eIiGskganghators.
further digital information item each can be 35
at. a corner. _area qof, a ource/

diti
ke BB PRLER: Tp5ehs itatany Satt da o “ELabited
ewethr oddre byakdchodf tehe twvedsm©nscha@hel@eextEﬁU|n@rom

E965H§é5§899”90§ﬂH308£dEEEEpeESQHﬁQ 8rgh2003, 0115 WO N

an al ternative sem conductor circuit can
be a logical part-circuit in which the first, the

S@ﬁonéhéndtéekhed'ﬁ/hibh sgww&ﬂrai thel emwrr@ldtelamg xlbhEl be
t str, C uct.ors or serie on cte
 RencribBaowiRh, verakareulbatiattoety £ 18- can Pdsh:
be inmplemented wth the aid of a two-di nensiona

ggﬁﬁﬁ&tﬁhﬁro%&éans'étor rE%”?%c‘EQoﬁE&'p P Ctgrg% a

: € teXt which fol e invention W _
desmircbadugkon redirance t acrpydiag 1 @ 16hei n imvemtion

fompeidinBowpeatenpagssseet i onal view of a 15
sem conductor circuit according to the invention

conprising one transistor, figure 2 shows a top view
oEighEeseniehbduchomoﬁ|vmdw off ridre faguieoridu@for circuit

from figure 1,

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 gsource/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
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figures 3 and 4 show various alternatives of an
el ectrical contact arrangenent of the sem conductor
circuit fromfigure 1, 25 figures 5 and 6 show further

e ' he present jnvention conprising a
nﬁ%‘g@’r@ﬂ%o‘g&c /drain electrodes, figures 7 and 8

show schematic views of a conventi onal 30
semseoondcsourceyduvainapiieat sedecandhdchr adier didirimed in a

a&&%?{é"&guéﬁ’o{«hgub LgatLon,, a'E’e 'e"e‘”eéhg 204 1qhechcrodes
ragrans or S peci a CIrGUTt S wh
ehch2ea§élec,r@n be athen@meecsw@r%lmeﬁubehaate 20 a

S§£&9§”98ﬁ&9&t§kf Gyl tyQlcrd ﬁ?xfﬁ\scoﬂfx’éméé)ﬁe %u(a%lﬂ&bde 7 in
accordin he i nventi on, ure 1

t FRRisi F ‘?‘ 1‘6 co?nlb?l s‘??@n%\l?‘?‘? t 4O anoaefié'(ﬁ%n o1t WERF 1P
-c&ﬂduﬁtts:econd SﬂiﬂCWabEmebeﬁHﬁederZ whbgbrate 20, a

rned Ln. en1co uc sub te 20 et ween. t.he
32 hé?e % M

°W%’Fe%’t‘ daelaveE ' 8to 505 P SMondibthe

sg@ser adebiortricst ki ct&.mdutr@nsmt«m» chaf o:hnsrgehestorlng
gi‘égef' ¢St Lode of | Cpréx‘ h:?x?&@ dhgﬁéé%s'a%tx%r . The

en the stri nduct or sem conduct or
sebargaretoping lpyger lé)’XIFC@an%/]élfy 12op@e crhaggeph 1, Q2

SaRechi MBref OBEBLEBRedgatiaLd elcet idjl:l;@:fgeg-rtﬂ:oring layer
t NnsS| s arge S y an an 6] .

ERRRkGh, Enel S S IAR LaTer 2400 45h.F gheRib g which
| dyeitdB spafomhdiyidmwndistariar ges Qoge (ﬁtowladchaarelocally

I th h th
e G ey r T EL o BLe PPt R cn cigrtal

information itenms can be stored as locally bonded

Cﬂér %ﬁo%arl:rihté eﬁogl?flg&d 1%1-:’ ﬁ?gtﬁl"@ma | fha ‘f/@.gs‘tf' &Wd Nthe
, e 1 IS e secon source ral n
eP@gPF dé‘ofrcf/%ré‘lﬁuteaﬁ tFoste skt 2§ AYEhEURYRIY drffset

oint kteextierdctaford hefsthlep ecaiRitCtof thé, dtrdp tdenductor
(385 Ly CERE Rkl BEREEl! 98 v I e
base area G of the first electrode 1 has a w1dth d. In
a conventional transistor, the second electrode 2 would
also be arranged along the strip conductor section d of
the strip conductor 11. According to the invention, in
contrast, the second electrode 2 ig offset with respect
to the first one in the direction x, preferably
precigely by the distance d. As a result, the
transistor channel Kl 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 gecond electrode 2. The channel
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
according to the invention in nMOS construction (metal
oxide semiconductor) in which the inversion channel Kl

conaisting of electrons flows from the first
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a conventional transistor, the second el ectrode 2
woul d al so be arranged al ong the strip conductor
section d of the strip conductor 11. According to the
invention, in_ contrast, the second electrode 2 is

of3Q%%. 0t 1h WRsPect 25 to tHe' first one in the

direction x, preferably precisely by the distance d.
A§o@ré@ﬁ&f&1nt h;eleétr:a:swé stior t@haﬂ]ﬂ€| gdcdrsd n(ﬁource/drain

Iet for d. between t ng_ed area .
Gti%/o 1"2 "o%wtemo?‘ﬁ ?@\e%n PR Sgg_‘rl r ereecatﬁlacal
oﬁotaﬁtialrSMJehﬁnﬂroﬂespedta-Gﬂ chrenefizpta Qbeofrofie 1

ﬁ:?glq el g{rgggg leThelgh ‘?Ject}éhfe5m§§jrc9%cy\’e%n As a

ese hrut u 'n§ corner areas i's t hus
naﬁﬁnhér ﬁh&nQ%Qﬁﬁﬁﬁﬁﬁ|@ﬁthﬁrémﬂ%ﬁ%ﬁoncﬁ%ﬁﬁ@?laﬁ& are

rggééi@?atéaslﬁuﬁﬁbrGﬁ%e@@&%nabﬁath%5aﬁﬁwwwéﬁbwﬂﬂaﬁﬂEﬂue
possible circuit for a transjst accordi n tq
o REPGH S AN U S EREQUAD et TAE offeide. 18YEE into

SEHECOGﬂdﬁgéFbtbﬁlwglChayhe i mherel othelyanreete Klspatially

nS|s electrons f WpSt

86@ % sofl}%gg%dri th-'gf:t Pgde A_LS t ghtorv{rn in
sémgndesaur c@vidr auhar% equebdaty mm chig s lgicased wiph the
tﬁﬂg??é'¥€o ?tWé¥ﬂr £@f§@éh@iy+VdMﬂﬂérééﬁﬁék l@ea 2a

rst e rode for exa e,
c@ﬁné@?eﬁeF6n§r68H608/ Eélﬁ F€§EP? he electrons of
the inversion channel Kl are accelerated in the

rec n of, th h d ot
pabe ERugt 1 ot P By eFibirs ypo ot CTeAY nwos
chaagelstomluﬁiemerfwgaﬁe Bhey Hhe sﬁamﬁéllyso%bﬁ@é@raln
aa§ fﬁ the q@ar&%s%l@wttry &%of&ﬁ}@%ﬁéhépailwrﬁlth

arge uantity IS ocated inth
cﬁ&ﬁ@écéit of? ngFheay8rcaBfacent I8P t Bhehe tcl'%ﬁnéllegrtgﬁnfa are
ohcbe csatead SOUERE/ dridebtebactdfodene. flitstheelectrode 1

circuit, shown jn fiqur t ransi st er
¢ i e R o (S R O G T (T P48 ehe
biceseerw talrem pdsi tiofe pdientiiatstV e/\lecttrcpcia%pel;t dee to

| RESSSIAZ A LR LR SEESLE R e ety on
the direction of the current of the transistor channel,
one charge each can thus be stored 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 strip conductor 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 strip conductor 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.



10

15

20

25

30

35

and are stored as charge quantity QL in the area of
the 20 corner area la of the first electrode 1 due to
scattering into the charge-storing | ayer. Dependi ng on

dlrectlon of the current_of the transistor
cﬁ%ﬂﬂ%t 13n#OcNar ge each talfthus be stored at a
corner area la, 2a of the first or second

spufgnéﬁlr ablrekgairaage eLeo%raneﬁtta/n 1973 e@rcaagear eds the
a are

ol v n the erS|on cha
SBtnal; BoRrbYare Y aRehar SorTHREE baeIReR, gy can
che ﬁermednpdroaouheeédrapncehdqtrode11 with athird 3
30 and a fourth source/drain electrode 4. The
el ectrodes are alternately arranged off?et with
r BYBERETt CORREY arRKIRT b&PASs| Bedree/ ¢Raise repectrode

CQHQ@FJ Bhcélawac Qo Rtet %tfﬁlgi«lrc%r@uoaﬁ)ri m\aeréaronalso be
chan et wee cor er aregBZb of

SUEBHa ST BoEPsIiTes SHFERET acar e ned LBiRce HdTRe ¢
ekhowsodearBrandriolms tler memrigr eaoﬁductéoal dgoushky, farther

f gttts '%§%a'{.~%ﬁecha%nfgﬂaé§ etn rfieéxtveertﬁ@rneéecond

segncéﬁddaamneleéaqt@m 2 us bszeetaedll@‘hm fprther strip
FebhRGELSQURGE/iH ad i £CLK ORE SaRehBadhkangad t:me t Berip

strip conductor 11 and .a further transjstqr chann
o 5RnBEEEPE: Tu0 el hgiing drs PedEe had e oy 4 and
car rfarftar eaSanﬂ tahi sisthur sehdeay draieceilederodei o, these

face Lawa t he stri uct
205 B TR e R Y Bl Sl oot
shons, rzqcmmcn‘ rbcm the sindthepnendt on Filtexrriafrq heequence

StHl PRONAUGHOr 4§ besween Waightt her seqpNd fl@ther strip
source/drain electrode 2 is |loCated. The further stri

cORAGEEEPT16 165 f dSred | FAHE wamE HRNNE T EREY helBYRFBioN
C@hdh@l@ll’s 1#s sanckﬁidjc@hﬂ&gt hersecaltk 2setbadf osoﬁhcé/draln

S|xth ource/d 2 I e 6
igg%rpgﬁr §3br§%/% Iiﬁﬁrod%%ég g % |ng corner
alamng@d: afff sge 1Sew>m¢31 eéspecodeo%ﬁ@damtcmrn@ndama 5a
alfrerpgte ﬁWnESurEQ/EiQSlheféléH%é&e tBe £h@hthRfween a

the further st Hé)
corner area 2 of the second electrode and a corner

area 6a of the sixth source/drain electrode. With
these, two further digital information items can be
stored by charge quantities Q5, Q6 scattered into a
corresponding charge-storing layer under the further
strip 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 dielectric 14 between the gate electrode 7 and the
gsemiconductor 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.

Figure 7 shows a schematic top view of a conventional

gemiconductor circuit which can be, for example, a



10

15

20

25

30

35

conductor 16. As a result, two further inversion
channel s K5, K6 com ng fromthe second source/drain
el ectrode can be forned which extend between a corner

2g28é?a?ﬁi5f%?tﬁe second eleﬁirpde 2 and a corner area

source/drain el ectrode 5 and bet ween
corner area 2d of the second el ectrode and a corner
alﬁ@16&p®&tPh&ﬂﬂWﬂﬂlEﬂhﬂ@@/dtalp eleniucaders VELh G2, G3

t hese, OwnfUﬂihﬁr%%%)égl gl nfor éon erggd%%nk§%€$éen

s?ore y charge qu i €S , I 'At'o
cbheespuhdi agndhatgesst @pmgel/dyennumr@laﬂ He fdurther? are

SEflen]-@h@Eht R £ YRR E A 26wo 28owhl belth@RS HHY Sstrip
the sem conductor_ cCircuit accordln to the

|ﬁ9EﬂPFBﬂrS sh&n or $9vdi caf?d i nlfhe fGh§ur esCorygptional
abemibenfioeted Iiwmtdiubfa tivge-Bt othegel ay@urcé drain

eé ggl:? nly ”}1% C?Jﬁfeeéj \Slg’ﬁt Eg %étb% %e %ther

gate e ?rogee7 ind sen1con GeEor “subst
| @ viknotesasthartusy quanbitiesedndscabgc iny anisialies swhich

0L @S 5{‘1 %é&orfnf éanY:haQ?% t%'xrl‘ﬁlél U $aybl tQ!Léng the
case, di cat ed arge 5 quanti ties 6 QX are
oRPELES. eﬁegﬁr@f7 tém\ﬁ@%%’h%r@dtn CRERP -wW%‘f ngly, an

CQﬁVéBbh@ﬁangggﬂg%gné%éﬁf ﬁprtlhé wehehréanwbg@ehf 06 a
a - gl P Cl rcul
TRPUBCE/aR5 Bonase: olota the Skaentor Ly Gflley cone
usedips gabadelctor odéeR.. BetTheen sdmnqdndqntor circuit
(o sqQur ga/ dr ar
CATeHsteated I SR b FSMbnch £ pr@lErARRILE an
cYANOcIamte GIn @lcm thyee herapmiareronake connected in

sg@ir¢@BAUGHOr €héCUidi y@fethiicgur &f, tRhese axauhee/ ch@éﬂdlng
electrodii are not offset mnrﬂdréifect t o one anot her.
QVE&RdFes ¥haPy ST 1538% 9 WY GHrUIR | BRIHNPERISS

abe;auﬁanged | thibe chedgersiars ng aﬁergatengvbmea@a is
Z%tplp <5d9es é’é%t hee S%%rcet’xda{r?s{% rfsassu@ﬁcgrdl%v)/n for

FAvVer siton chanfel takes Uup entrre wodat h
sewpopldrai Foar edhe omentar eivamsigitorf orwikanptlee gate

tReecttbiR @ONENCHRENGE? of ThEieS B-G 2BHHGH Ok G Ui t

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 strip conductors.
Also shown are three strip conductors 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
geventh 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
gource/drain electrode 1, 2, together with the strip
conductor Gl, form a first transistor T, and the second
and the fifth source/drain electrode 2, 5, together
with the second strip conductor G2, form a second
transistor T'. The circuit operates in the same manner

ag in figure 7 but can be arranged much more densely
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illustrated in figure 7 represents a part-circuit of

an 15 NAND gate in which three transistors are

connected in series in the direction of the arrow

e [ vertically. A curyent can only flow through

tg;g&gegg%g ﬁél #Tcwt of thre Etransn stors if a gate

voltage is applied in each of the transistors such as

shogathéor wiktlexatples, ¢&drctie ceérdxmnttsr.an$hstpxrt/\i¢1kﬂar,

tEE 8?&68 e$ﬁ éoﬂf é%&%ﬁ%"%&%&g hgngpréﬂ?nts£ints of
F oW, oWs sem con or Clrcduil

aéuétaeﬁg tlaVﬁﬁélonnv@ﬁﬁmlalsy n@a@@ ofanghi cindimated by

pailegbECULL Oftred fdGili&r 7 &f@age beal izfd %5&ce/dram
source/drain electrodes nutually offset in

dEteEEFEAeEs <t prddratedory. cwg%rls%%wae:@ thigere 7,
Sthepecenduttings a6d 4@ &Beasdod thenligivedsion channels

S C i.n_elec e 3, 4, 5, 6, 7 of which,
f%?éeﬁé%eé,mﬁﬁg {norggt aeé%%%%d fifth and 30 seventh
source/drain electrode can be connected to form three

S@hbesriGRRN et %amn%stfq"g%&% indi,cat g drlaéaféé%nt part-

di agonal arrow. Martl culfar, .the first an
sE:BRBItEo R e Adr MNP 0|98 0dE19UTES PogaRferl Cii FROWhethe

stomplecendiict@li Gl dikerama &f r sudh aasisitriuilk. amﬂ each
t he secgﬁd 35 a the fifth somérce/ ain el ectrode

5P get HEF® \Rﬁ'tcﬁ‘aflﬁlgls&?&?&l of RIS, =9 o‘F‘Pu‘T‘mon
agsteorrledtrzoddst 61, T G2 ThercCi Gauwtncbpénatherl rpfd:ﬂleannel

S aspl n fiQur ca a
ng?gngg%ggh? PZCE))OS Of%S V\BLOWH q:tﬁoéget hpcger vvleéj]h ot her

cFPEGRBPERERBAL s Lol nthatt | Of althe f ilgur €eaFhhgw@se three

pegahbligtstartiing afty@rdk ppj nt§. of Theur thiefed NVEL Shnel
Fannels whi ch are indicate b%’c circles atf the corner
tF9d&ES

E38SPPRE SodrEeRTESTTS . i caPRgected
byocoaparigroal wicitrfutguhe 7If tdelse sinert ofig ahdsendchree

aE‘EQBF%tEFES | BYELSi BBtChQBHéibéﬁ ar,?%gacgggag%[ggngyﬁg p-

e clrcuits sho
rébﬁ@@éﬂn transistpri eewpected QONA;N@ Pare pPhger dsire is

apdndQcehay t&edccamir@&sm EGHI tpsk &9F A OfoSUERe signal
CB&%B&E Allo éﬁe 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
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.

Using the present invention, any other logical part-
circuit can be produced. The advantage of densely
packed invergion channels can be utilized, in
particular, in storage circuits in which information
items are stored in a charge-storing 1layer of the

transistor or in another structure.
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case, three n-channel transistors N connected to
comon gate electrodes GlL, & and G3 and further
p-channel transistors P are shown, the part-circuit S

1 [r nding to that of the in each case three
t?&ﬁ@%sﬁifg ﬁﬂ gigures 7, 8. The three n-channe
transistors N are connected in series and are
connected to a signal output A If only one of these
three transistors does not conduct, the correspondi ng
p 20 chanreg transi stor connected to the sane gate
line is conducting and connects the potential of the

signal output Ato the operating voltage Vvdd. If al
three Re- nﬂtﬂgﬁﬂtddaaemstonduatercmmxnnimgpompeising a
si gnal r ded h in

71 qur ecionBtRear; (o9 H egs;saﬁgﬁ %h{lf%‘—a% 3o
connectedthe ﬁﬁ@n@ﬁéﬂéFlﬁ}O\uﬁ¥Q&R9 %Saapféﬁéﬁnd and

trapskégoé?fbﬁad 88hLi¥cé §Ea1nmﬂéfeé@foaéan§2ﬁfOthbh are
swi tched o are possi VO es applie

the onggrpnaed an HosemceaStor, qupdt gatBbuetlendt a
groundgabe eilgbakodst gay ,A if 30 reqU|red has t he

sane Sﬁ%%Ch%ﬂ%:§$ar%8%8Ectg§'ng ihe ppesent i d&@ﬁ%fgally

any ot Ioglc Ci'rcui t 'can be produceé
advantégeuéﬁtééniﬁbm thac lkesthliaprehgiteor chilatelatcalk be at

utiliz n ar, I r Ci it
tht ch TEPSE AP B 1L SLET AR 46 llng che

char ge98E6r iSHFATHRIS of 7t hdD ttrhﬁns‘?’éﬁ%rogr the arnbRpetstor
structyue), P2003,0115 W N CLAIMS 1. An integrated

seni copduct qr_.circuit c risi.ng a Nnsi st 10 .
and o SHF S EoaputedR ' 2190 e oy Selpeeng) fizer
exhibldnngcalbhréx)(ih ahg azxesecofnthsotresbdsgior (10),
electre 2% é@.r‘x&h %%rc%r/ﬁilﬁgﬁd ' e@?%&éonqlﬁqtorbelng

substrate (2 gate electro t he st
conducﬁérapgf}i be@ﬁ@s%‘F ect"%té’al | yespectnsut@t eGher on*? irst

t he segbgerdUElar nS WA 20)) ain the first direction
(x), and
- the transistor (10) exhibiting between the gate
electrode (7) and the semiconductor substrate (20)
a charge-storing layer (13) in which electrical
charges (Ql, Q2) are locally bonded.

2. The semiconductor circuit as claimed in claim 1,
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

direction (x).

3. The semiconductor circuit as claimed in claim 1 or
2, characterized in that the first (1) and the
gecond source/drain electrode (2) have a
rectangular base area (G) in the semiconductor
substrate (20) and in that the transistor (10)
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| east by a gate dielectric (14) and formng the gate

el ectrode (7) in the area of the transistor (10), -

ghe strip conductor (11) extending along a first 15
irection_ (x) in the area of_fhe transistor (10), -

tﬁ%ogéCBEag %arge/draln elec}%oae (2) being grrénged

offset with respect to the first source/drain

el ect r edemblhni Antvee sfiibhs ichdinnedt | (K1) WHiclarmhI}p extends

the transistor (10) exhihitin et ;

electrgag B and 2iﬁ?§ﬂ§# cgﬁg gtorﬁggkstrate 56 first
chargesshmce%graamer<ihH@tnqdewh|6h)eléacnngalt argeeond
( rcu?gbggEg hs&g@b' 1eendethe 26)2 aJ&JeaS%@x%&d%@er (2a)

alne inclaiml characterlzed |n

the seeéndthoursesomdai fouEreliraie (%%eQQFQﬁqwa ﬁéd gaC1n9

of f set twkt Aikagpaelrte /dirBenf elsttgodecdhdr.ai n

el ectrode (1) by a distance (d) corresponding to the

wi dth of the first 30 source/drain electrode (1) al ong
the fi The siemiacon@ucm#. @lrclig sesi cohalimedr igir oget of

as cl ai cl aj 1 or ediin t t he
g;aq naCl Ll Seconﬁ:h%@é}ﬁ{é& i thaktt heghe

first f and t he source/ drain el ectrode iZ)
have atrpastigtey dlhaftonasa FOCHT IHe RAFIVMAILE or Q2)

substrate {R9) angd &éﬂwlﬂ@elhyéﬂs' iy eklusively at
P2003, 0115 WD N - fornms.an Lnv rS| n channel é %é
whi ch &Ry ERFBRES a’f?éi‘ weef) a 9% Eég 8£1a7°9FCEpgrain

first ededreeddrai el e€acodg (thef adeupridhie seuvnd/drain
sour ceLJEal g gect 100 (), AN & £ N6k AEL2(28) Brff of

t he secon& sSource a|n ["éctTod
first $er cegaendn S@Méf@ﬁr/dd'él(ll)eleptm@e sé%ﬂ c oRigtdr the

Ci rcui tr ;3%ClRuRE dra0Re Qfect@dems(1} .t0 3,
characterized in that the 10 transistor (10) stores

el ectrical charges (QL; @)
5. The semiconductor circuit as claimed in one of

claims 1 to 4, characterized in that the first (1)
and the second source/drain electrode (2) can be
optionally electrically Dbiased positively or

negatively with respect to one another.

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

offset with respect to the third source/drain
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in the charge-storing |layer (13) exclusively at the

corner area (la) of the first source/drain electrode

(1) facing the second source/drain electrode (2)

and/or at the corner area (2 of 15 the second

st W57 'YRIRct rode (2)° Fg%lng the first

source/drain electrode (1). S. The sem conduct or

Ci r cui él@st ebdé mesl) i inotike of iret adpBedtiond(x) .

characterized in that the first (1) 20 and the second

source/drain electrode (2) can be optionally

e ect rTbal |senbicmethqusy t cielpitr amegtdimgd, vt hone of

respec&légmgng @Qpbher Egr EE@r§§gHCQng@ﬂ§€ €heCWHarge-

as clarnmed in one Falns characterj zed

in thaSt@ringr dlaélﬁ}”r céiad) ai ks elaedﬂ‘b’aba? 3N aveTpr BoiaRd 18

whi ch é§rr@{1ﬁé€§ecb19n diketsamrilsi dasqfiathenst1apers (14,

conducto ﬁlﬁ% @S e first source/drain el ectrode

(1) an?j5 wh F8 &tPEfged offset with respect to the

30 second source/drain electrode (2) in the first

Prect rRA (§%m1cc¥ audtEsSegigrrdyct gk Cé]hﬁﬂléd 4 n pne of
aimed inc I% %aracterlzed at a fourt

sour cef¥pama 35 et@ct rode G@Fﬁa§tﬁﬂéﬁaﬁed Wchhth§t the

ar r anggdm@BohBfct 2 Sl tof ekhebstEi Fb.@jli’tﬁ’é&@tiw €bl)the
as the sec nd sourcﬁ{draln el ect rode %f qg S
arrang@@coﬁ f Sourge/iraddh &heqtFade (4l rg further strip
sgurCebdhduﬂt8200$19115eifbhﬂing7 iel eparatike3)wivh the
the first.dir Li.on X) enj co or

as claﬁﬁﬁa % ung Iéﬁﬁ% g?% g% ﬁg?g%te?§%%88Y&raln
t hat théechapge- $5%5t ortihey Ifdfeh (seyrre/drainrigkectrode

layer ‘Q’@ZChbé§n ury; byspel ‘é‘ﬁér | £ade | RFUl 8hEONfurther
| ayers on bot ?ldes . The sem con uctor
ci rcui BLESPC| SMHGTPTone 1BPEPEihE 1tPo ghe second

char actenirzeddiraihhateliche rad@ corpductanid cibeihd arranged
exhibit% agkacenghy to. the
offs wil

respect to the second source/drain

electrode (2) in the first direction (x).

10. The semiconductor circuit as claimed in claim 9,
characterized in that a sixth source/drain
electrode (6) is provided which is faced by a
corner area (2d) of the second source/drain
electrode (2) so that, with the aid of the first
(1), the third (3), the fifth (5) and the sixth
gsource/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,
2b, 2c¢, 2d) of the second source/drain electrode

(2).

11. The semiconductor circuit as claimed in one of
claims 1 to 10, characterized 1in that the
semiconductor circuit 1s a non-volatile memory
circuit in which one digital information item each

(Q2, Q3, 05, Q6) can be stored at each corner area
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second source/drain electrode (2) a further strip
conductor (16) extending in parallel with the strip
conductor (11) and a fifth source/drain 15 el ectrode

( h Lf ource/drain ectrode (5) being
a?%gﬂgeglgh %ﬁe§3|de of the f%rfher strip conduct or

(16) opposite to the second source/drain el ectrode

(2) and2begi ngbarr aeged 2A0f f et wilteh reespect t@ouhee/drain
second r ai 20 electrode (2) in the first
dlrect|2%859§ég ?B?'The sem conductor circuit as

claimed in claim9, characterized in that a sixth

seyr Cetﬂéabemlebﬁahe%@ Blrcius tPia@vicded méd chh isidagesl or
by a 25 corner area (2d of,the1§§cond Eource/dra n

el ectrdlle (5 %’@c( 1264 { hiPhe WHAF of tPfe FFBECORdyctor
t he t:Ii]rl‘:dl(:S)J,sthﬁ LobtibalS)partd-¢iwecwitkt in which the

éource/dra n e tr (6) f Si .

channer kgf %f% ggﬁgg fog%Ed %%ﬁ%h gg tifth
ext endSDGrCﬁ/éaehnca§ée@|tﬂfDQEent(5dor wad artdes (e strip
2b,  2¢cohlhcRbrisne (§8¢0Nd ggourihflr &lyy e'@é‘fﬂ@é’%oxﬁﬁécted

11. The sem con uctor circuit as clainmed in one of

cl ai 512986 tHanghgEeEfedifzed ' n that the

sem conductor circuit is a non-volatile nmenory
circuit in which one digital information item each
(R, B, B, @) can be stored at each corner area
P2003, 0115 WO N - 18 (2a, 2b, 2c, 2d) of the second
source/drain electrode (2). 12. The sem conduct or
circuit as claimed in claim9 or 5 10, characterized
in that the sem conductor circuit is a |ogica
part-circuit in which the first (1), the second (2)
and the fifth source/drain electrode (5) and the two
strip conductors (11, 16) formtwo series-connected
10 logic transistors (T, T).



