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COVWPRI SI NG A TRANSI STOR AND A STRI P CON
invention relates to an integrated semn conductor

*1AA1

circuit conprising a transistor and an interconnect————

Sem conductor circuits are inplenented,

as 10 CMOS (conpl enentary metal oxide senﬂmﬁggmmm wmm
circuits and have transistors produ o

t echpekegypwhibgh forn1|nver3|on channels of ef®¥t’rons
or holes underneath an interconnect. In this

arrangenent, two source/drain eleptrodes are forned
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I nt erconnect as T%éﬁé%kOMfE% as g@ﬁg&{;@gduct or

substrate. The interconnéct is use ctrode
ith the area of the transistor and controls the

f or meheoni Brerdd @tENe0a ek aE‘o' %\fler§h98%r8{3@8ne§en@’conductor
el ectrical potent Th i pversion

chanééfcgiﬁeﬁagpf?ﬁéﬁgy uﬁﬁ@?ﬁéﬁ?ﬂrtﬂﬁd R EbREGERBECE -

surface in the sem conductor substrate, to be precise

Undeg@ﬁﬁ&@néu&@é? exikdg; QVSEebﬁhpg HRgg f%@f“%xample, as

% des of the two source rarn e es of the
]1rangmg§oﬁc°mﬂéemFHFﬁrﬁfm@ﬁélcﬁéﬁﬁé ﬁqu9ﬂQ§u9§9§ 2xircuits

ext eamd baek tthfarm:ditfb:ﬂsf pebhusedr G&l i@ Ntak8Aas1ogy which
along he ion of .the extent _of

|nter%%%necq{ Ty CHBET he P&ngtﬁfﬁ?tfﬂgschéﬁﬁa holes
and péernerh @ﬂlthstehannsectn elth thdse goraess@oent, two

to tgﬁhﬁ&%/&§&1n|éﬂéét?&dé@sgkétEegmgdwgbggsg%% Ree another

chi eve th.the 30 litho hi ¢ exposu evic
gsedm?ngggﬁ 5&&&5 Ofh & r HACES Qﬁnﬂ%§cﬁﬁbéﬂpéﬁﬁﬁété8ﬁ areas
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controls the formation or prevention of an inversion

channel by means of its electrical potential. The
20 inversion channel extends closely wunderneath 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
25 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
30 lithographic exposure device used in each case.

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



35 the interconnect and the sem conductor substrate a

charge-storing |layer which spatially binds electrica

charges which are scattered. into. this layer during

the 2 formation of an inversion_channel and, as a

result, can store digital i nforfmation. In such

storage circuits, there is a requirenent for
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substrate are
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of I@gjd‘ra@er Clidensiltty, i s tihe obj gl of Jthe presgpt o orable
glventl 9: prow de a 10 sem conductor circuit whi Fﬁ
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sem conductor substrate is to be 15 increased by a

fact at dfs Whd cobyecttbe sHBSbrakenRaseved8dn t%]prov1de a

rema ane. Accordln e |nvent|on
5 Je% ggoﬁ?ﬁcg\‘?gd “ﬁg'é%’raet’g'til neRicgey number of
CIrc@l?céﬁccﬂ&rqpmnbnéNtslpEElbuhyﬁraﬁénﬁaﬁe area without

tranﬁbahe&nilo) chad ag t&EBEerE‘?E%l”&% Feslufien. 1o

transi stor |ng af ) and

sour BBF HtG1 aEI'thl"reodém(-%r wWhf chnypEsapracdednieds avhich can
sem bendfiormedsubiat r af e de&@corﬂiltﬁt%rgatsﬁlﬁé&%t@d%s 2%6 be

7 ec, eI ectricall
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| eas?r ey Jéemgatlenqu theceaime.(14) and forming the gate

el ectrode (7) in the area of the transistor (10), 30

|nt rcon ect P%ll) extendi ng along a first
d| rec(f(f% J(]?(? B Qthe ERbRsPBIBFL( 16) achieved by

an 1ntegrated semiconductor «circuit according to
20 claim 1 comprising a transistor (10) and an

interconnect (11),

- the transistor (10) exhibiting a first (1) and a

second source/drain electrode (2) which are arranged in

‘a2 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 transistor (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
(Ql, Q2) are locally bound.



t he second source/drain el ectrode (2) being arranged
offset with respect to the first source/drain

el ectrode (1) in the first direction (x), and 35 the
transi stor (10) exhibiting betm§en the gate el ectrode
(7) and the sem conductor substrate (20) a
charge-storing layer (13) in which electrical charges
(QL, @) are locally bound. - 3 According to the
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seni¢nnducbnnettanstheorsn&emunﬂmmcsounﬁeldhm narea of the

el ectrofesscBpt h o5 1869 oPgt%heefeﬁgf%lﬁléar@&hyentional

10 identical 1 nterconnect sections so ]
i nvef 8P&RONEHGRAEI e§§éﬁ§P§FWSext &FFE oveiwa he TPHF¢R/drain

wi dt éléﬁtrbhest V\Kbcﬂ;QiJrﬁﬁ/ dmldhheé@ﬁémd%ebeémn or largely
t e ver on channel thus as a

orriapanhetlo IR PRRFIOBE FRaTT ool g Ayersion
cont chenneéc@ﬂscﬁntgtatldyt hextanéat icorer t hbef ierstimmdwidth of
the §§éOngwéou%Bﬁé:%%@a%eCteﬁ%‘é:%x%&i%sﬂmﬂéaédéferpf f&8im. The

in the direction of the_ extent he i nterconnect so
t hat llflﬁ%r?h%rghaﬁnehaﬁﬁéﬁ k&S é‘n@*@tdtthali'é’élq}'b Geregponds to
entitkewsdtihcal bombtsefr eesdlatforl ect rodes neasured
1isn the direction of the extent of the interconnect but
only extends between nutually nearest adjacent corner
ar eakn oFORREAFEr sRCHPF MG Ser oflte sbuvertdpai nthe first and

el eCtlﬁ@d%ec@ﬁ@ toobhee ) @t &1Rl eabksebarf éf@ §0¢Rd 125 offset
source/g% ele t.r ode %Aﬁggres ect to_the first one,
n

t he tho lﬁ:§§ 15 % @ t &bt \REntRRe IpETrcomnect so

that the inversion channel no longer takes up the
20 entire width of both source/drain electrodes measured
in the direction of the extent of the interconnect 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
25 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 1left-hand cdrner area of the
30 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 essentialiy only short circuit the corner areas
35 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



el ectrodes is, for exanple, the line joining a right-
hand corner area of the first electrode facing the
second el ectrode. and a |l eft-hand corner area of the
30 second el ectrode facing the flrst el ectrode; an
i nversi on channel will no | ongerd reach the edge areas
of the source/drain el ectrodes adjoining these corner

ar eaarewebnt kteelinieohangtbrobublesaredygs 2heasabEY .
will essentially only short circuit the corner areas

35 facing one another. Since such an inversion channel
bet wede tinwvestsicuy odesnnél sdts veddenteisgelt forme€ along the

anot heheacf i tRet RGo MM J%ﬁéf%?t§5§§e dg%%%nt corner

§yaller substrate base area
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i nenL.O e tmo nut near est ad nt cQrner
arggshg Ee so&FE%Pﬁkiafﬁé e troFeEs? § \f@ other

corn@ieaﬁéaéeadjﬁumqq;the rateangnmawtchaseqaafa bage area

be uged éors$Qf8é?&r£9ﬁth@ieé@¥§&é' d?§haﬂﬂ§és d&rners, the

th eL eLectr%des Si.nce the rectang square

ase“ Aty of a9£5ﬁﬁﬁ§@$§§lF%ﬁeﬁﬁrbH%rﬁ%§e@th a factor of
cornepstot hwol0 density of transistors can be

i ncreased by a factor of up to two. According to the

i nvention, the transistor exhibits between the gate

el ecAFEOEILRE (e <41 coMYSEEson, 15thabstransistor exhibits

Char]g@tﬁé@ﬁl n@hlea)’%rat'en vl ebe ebgst r hgal Q:'ih%f I fonductor:
ocaé a transi stor i S sui t abl e as

bou
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charge states are create ar ge- Fingd
abo eT*ﬁP?@?%ﬁO%ndFEFQQ}%%E s®¥ondscabhecéndraiin highly

el ecinaxdgetic Thhargieor ageri@eHaNysoN | &n inversion channel,
20 locally bound charge states are created 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
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



utilized with mrror bit technol ogy. The storage

density which can be created by this neans 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 sour ce/ drai n~ePectrodes in the
charge-storing layer. 30 It is preferably provided

that the sievoteneoe/ doaid el eghi@dect ss@F f angeGypper of

of f setf C the first .source/drain :
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inteuggﬂgﬁp%fMgﬂéafdg%r |3l Source/drain el ectrode
ends on the second side 0 %he interconnect. Due to

this offset, a nunber of source/drain electrodes can

be alltterizatprefddarsad, %Mdé@tttha?‘& d@se .olf:'ifgﬁ and, the second
f. Betwgfn different 1 nversion channel s
{

i@teE&%Q?%9qagﬁq“ Clex ’h%v% 8i Sest@@gular base area in

undernea
cor r éforREmigaphratdmes whyt taté heanapttheal, ird ke O%Witched— '
resolodt | 9Pz €Xi Stigd N Ifect | of the .extent, o

the inte connect Itt%ggﬁsgﬁgﬁébfgr%robee&nWﬁﬁFlPﬁe channel
firstPafd ol PebueeR/ dr singdkeciomde hawes aof the

rect dngskar besecav@saif t Beecsembganduehgl nsubstfate gocong

d i 7 itched- on state, the transistor
lfaggrntggg%cfﬁggrggﬁo%\%&c%ﬁﬁée ch E&Pgﬂﬂs CoORPPIh &Pt the

a si fi§Fendor nepurresdoainhe elecsrodeur cAdiagn the  first
el ecboudeefagand (ectaeRil Lensour CoIr Al &l eELLAde of 1he
e

.and g?glggle cor ner §rea,of second source/

el ectFode"f aci RGUFRE/ AFAIR  soflestdcse el edivideing the
Thusintepceonneet aieastilé tderesetemd §1Q(§|rcfrlldr@li1é] opposite

2@l eca{PEle AhObPI Ble! BRtent of the intercomnect 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

25 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
30 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
35 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



interconnect in the direction and in the opposite 20
direction of the extent of the interconnect can be
used for form ng one inversion channel each. In

. particular, the transistor forns an inversion channe
which is narrower than half of &he width of the first
or of the second source/drain electrode neasured in

the danedbé onuneled ttierexgentoyof el Bt NELI CUMBHes of an

Accor; it vi ded,that _the transistor store
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exclﬁ@PWéﬁydéﬂlnh§l§thedearea of the first 30 .
source/drain el ectrode facing the second source/drain

nd/ or at_. the corner area of the second
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35 1is ac I eve act
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e that the electrl '
|nsu oﬁ ngchéenggg bég uRREFEG-ERpdRgNodyFage, store in
eIec@@¢ha¢aehaagdsgmtahn1nfnrmasnon thannalt aMey cilrner area
cor et @neas; plc LBe < SOULEELALaLPoglect rodes. 51A

further devel opnent prOV| e first and the
second source/drain el ectrode can be optionally

el ectti dal | prbifé8&5%90${bil‘3d'>\¥ﬂé’d Ortﬁﬁ%glabi ;’@lh%r&“ té?:»urce/dra:.n
esp e .anot her. t ween .t e_el ectrodes

l?nve‘?‘% o%lo% anrJf%I é %Vfﬂ%ﬁ B niBotdF tAHeRY | Gﬁ‘s the same
and,Side wiath éhgufﬁhGEenDhyehtghasoutme driatgt velovage/drain
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pr ef er Sbl §EFPEG detPIFSR/ F 31 r d LAFEO ai AR 15':he first
el ecltimsds:iian pr 8si ded refsiudlt, i saAr riangas ioh t BBaSAB® can be

20 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

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



side of the interconnect as the first source/drain
el ectrode and which is arranged offset with respect to
t he second source/drain electrode in the first
direction. As a result, an inversion channel can be 20
formed between a corner area of &He second
source/drain electrode facing the third source/drain
e: ectroge o];ared ailo&mmeﬁhféleacﬁfrébﬁ?ié@érdoSiQhéCQJ'i@’t&hi f the
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fset in nutually opposite directions relative to
tthe second source/drain electrode, i.e. in the
d|reEteﬁarabdyLnatE@uammosdurcaﬁdﬁaﬁd(ﬁiaﬁtﬁdﬁeeﬁ@egmov1ded
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ch., cas one_ of %he flrs ,and t sour e/

In, .
ec%?od 8¢ Thirs ve?%F%ﬁ tR3nnef u%f bdt x| inversion
transhem)ﬁé icareable cisemedt dretweerndi &f ecemenorama of the

area@hlﬁglaC§8§rEQ/&P§1hnteé?@&@?&&e of e@?%§$8099e fourth

source/ drain ectrode. The rst and t

sour SEPTFST HEREBCBLEGE TR St & aBPYNEE aTr@Rstdnddrey fourth

f r onsouecandthen wéﬂ@@tﬁ@déesnnndg;tthhetn&ﬂah §6uﬁé§¥drain
eco [ dr.ai de i n_t directian

A R

di r e€®i orkhes P#Bﬂ@rsbh?ecé fou@fh éﬁu&cetunadn source/drain

el ecé188erb8ePict dgd WGl d$s 2brangsdn iy t BReSa®Bansistor
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20 alternately lined up along the interconnect on both
sides of it, as a result 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 1lower 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



10 in the first direction. Thus, a further inversion

channel can be fornmed between a corner area of the

third source/drain electrode facing the fourth _
source/drain el ectrode and a corner area of the fourth
source/drain el ectrode facing T third source/drain

15 el ectrode. In this manner, both corner areas,
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electrode and
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

25 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

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 Dby each of the inversion channels extending to the
second source/drain electrode. '

As an alternative, the semiconductor circuit can be a



corner area of the fifth source/drain el ectrode facing

the second source/drain el ectrode. Thus, those corner

areas of the second source/drain el ectrode facing away
fromthe first interconnect and being adjacent to a 10
further second interconnect are also used for formng
transistors. Wth the aid of additional interconnects

and ﬂm@mﬂaﬂ(parﬁfﬂﬁnﬂhxn11ﬂmwh1¢hﬂthhtﬂwrsﬁlﬁﬁhé(mﬁéond and
| 0gi G StqrRge Cidouils £an e iqple g%ed afd 'tehE8  two
prefera Iy prOV|de5 that a Sixth sourcardrain

el ectEFEGORNRHS dedER/BRMCh | &WF aced By o5 -cornectafea logic
of theasedetrdrsource/drain electrode. Wth the aid of

the first, the third, the fifth and the sixth

source/drain electrode, up to four inversion channels

20 ciorse dopmiddtated il agdie i toiits ezaoh £hse be implemented
di ff Qreml QL nep;aregsy ofy th%w?eagﬁgn§985&et/ drfifiork  from

el ectrode.., Wereas a naxi mum fwo 1 nversio
chanEPRSESEost &gmedy OFnd NeRT CoRBeSASe sour ce/ dr ai n

electrode in conventional sem conductor circuits, up

5Q0% o he pre sl eded s strate s tface
18 S CLakhe ERr SHABHE] YRTRRgEy IRl ShOGRKILA i ve
sen1é6ﬁ§§eb@ﬂ Mlﬁ@umefﬁgeppef@paﬁﬁpuaeﬁoﬂ ¢@Ié@h én which:
menory circuit in which one digital information item

30 each can_be %ﬁored at each corner area_of the
secohd988Gr de/ SPRMS el et r oFEOSPRERCHLONGL bitview of  a
t echsemdgpndsctosed, cineuftr t hecotiddinigal tof ord’t | otnvention

159”E8ﬁ591§?§?b8nea@?55' Ogy stored at a corner area

a source ain e adj acent to the second
.source/drain el ectrode 35 by each of the inversion

chanfggarextenghbgst @ the EeEPHE SHE CRdf @dfductor circuit
el ec g £1 As an alternative, the sem conduct or

circult can’be- a19 | ogical part-circuit in which the
first, the second and the fifth source/drain

2 ectigdeednd tR/d WO4 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
25 invention comprising a number of source/drain
electrodes,

figures 7 and 8 show schematic views of a conventional
semiconductor circuit. and a semiconductor circuit
30 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

35 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



i nterconnects formtwo series-connected |ogic

transistors. 5 More conplicated logic circuits can

also be inplemented with the aid of a two-di nensiona
network from transistors fornef on interconnects. 10

In the text which follows, the tAvention will be

described with reference to figures 1 to 10, in which:
figusemicshdwstarcmmhsﬁnand(nﬂﬂ BéEWé@ﬁ &he two electrodes

sem ion%umtcﬂ Icé rcé'“é.b?\ggogz In%e‘in?. 8{/\2\/?}%&1 s\}:raﬁ:e 20 an

conpr i’ si ig one transis rgure 2
of tH§t§6ﬁP€8ﬁGGcﬂérWHMQQuﬁPrmﬁr&quQBnﬁaeﬂeQ§rode 7 in the

fi guagea3 cEnd e Siheéthé/ﬁét&ﬂswl t geRabevesHf @terconnect 11

ec ri cont act t of the sen conductor,
CIrCéI %%SWIFPQSPQ %P|QEP&§Q§%ﬂﬁi 'sfow FUFE HyFide layer
ermbod&nedtishof ametbeeseme ﬁ&hemvémmmsnthewmﬁcﬁr@ﬁeﬂectric
nunbgk OéhéO‘ﬂerﬁ/sqrs@'oQ' eée%ﬁfa‘}%%s-’stqr%qge g % and an
em con or

show schemati.c vi ews of a conventiona
ci r cHPPeEN®*d et 2PEUEPOrAKS r 2EFRNISY - afbey d¢h@r%-stormg

t he layentiDn, sﬁmtiamy epihand clﬁr@w ghr cupb whlch are
circuits ich_in each, ca

eci al I C
1?aﬁg%§g?ﬁ% eapnjt%%" by CORVE ‘S&?éﬁlngen}egﬁaucmrough the
ci rcanrteoroxidenileyetuctldr 85 @ rmesulaccoifdi wgith digital

the iﬁf@ﬁﬁé@ﬂonﬂgéﬁg éaﬁhﬁ\éﬁ s@oggﬁq%étl%’ccflloly bound charge
conprisin and a secon source/drai'n

t
eIec?V%HEgﬁlﬁﬁ i a?% formed in a - 10 seni conduct or
substrate 20. Between the two electrodes 1, 2, there

155 aROVENLRK ?.ilmﬁo CLOLS Stf‘:ﬁu &% at the first and the

i nt erconnect forms t el‘et
t he S@feadofoufReey ﬂaﬁsns@@cmo%theea ehfe mutually offset

inteigoBReCHitdction of the extent of the interconnect 11,
i.e. the first direction x. In the direction x, the
base area G of the first electrode 1 has a width d. In

20 a conventional transistor, the second electrode 2 would .
also be arranged along the interconnect section d of
the interconnect 11. According to the 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 Ad. 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



5 and the sem conductor substrate 20, a | ower oxide

| ayer 14 which, at the sanme tine, forms the gate

dielectric of the transistor a charge-storing |ayer

13 and an upper oxide |ayer fre arranged. The

charge-storing |ayer 13 spatl y binds charges Qi,

@ which are 10 scattered into the charge-storing

| ayeelentoagh 2hevhigat eimxlbblmsécay‘ettﬂ4a @‘bsatrl@&éuletlézftrlcal

whi CFOQEEEEQ!L Pf Qrinmy | QESbEEgB § g%%s a%lectrode 1

| oca bound charge _quantrtres

in aw*‘gﬁ hyi 9% nerpgeie 2, 1% h€omnasteshdteheragubnd. As a

sour eesdl 8 ntblefcﬁlrétﬁ&dns Zoﬂ][ Q?ﬁutﬁa}éﬂémﬁ Sc;el}[iam‘i@l K1 are
e extent o e _i nterconnec

e SLRESE LR b oEnR R Rechionh Bt Pec BraR "y Shos and due

basetgr §§aGt@frlnlge fnast ehectglodeht hatea okidd Uayep into

20 atﬁ@n&ﬁaf%83§£o££ﬁ83i§ af, wﬁE?eS%@gpdagle%?a%qglgg bound

woul d _al.so be arranged along t connect séct

d of 3¢ hEOFRt EREoFREEI el HUaREdHi Q) 1S t BBOWRY ént ifdgure 3,

in tchatchstgetheasetonpdoel est 1edatcéd snokheelendirge-storing
n the direction_x,

1beSW%&$ﬁy gggegkﬁ t oneth?hg OFPSEarked 2as of the second.

prefera reci
resLﬁQurQ¢kﬁr4¥Quﬁﬂ%ﬁtW0@©a&nel KL is not conpletely
formed between the facing edge areas of the

but  only between a_ corner area |a of

el e S
the9¢|rs?h%leEfFSHétandsgowPorﬁQ*zﬁ%ﬂ?@%‘%f tpé the nMOS
secdirbrs istamde £2omThef Tharmed | SOth f of sk bekwaeke/drain

15hese dBtild i f?s“ﬂﬂa%@é”ﬁ{ 1? ﬁéos giVégﬁéﬁﬁEFglﬁF\d'*v with

narrower than a conventiona
reqlﬁqsé%eqtes§°sutb§?r§tﬂ$%e ar 80 fkhgir etBestmlectarons are

possada:leaerlaft@dtlfﬁothé t iRt o§5tﬁ%C%CPs'£9 &Pl Pfode 1

I nv constructlo netf al
sem%gltgn %b i TS | on %flah’ﬁth‘Rlarea of the
con§P§Pﬁﬁg @ﬁaﬁexﬂa(Nfolths ffinst heeféestode 1 due to

260ukeattieaiingt Hd OdRe 1 charbRes$829Rd %%yégyc%é%éhding on
11 the direction of the current of the transistor channel,
one charge each can thus be stored at a corner area 1la,
2a of the first or second source/drain electrode i, 2.
Only two corner areas 1la, 2a are involved in the

25 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
30 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.
35 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



el ectrode 2 which is biased with a positive electrical
potential +V with respect to the first electrode 1
whi ch, for exanple, is connected to ground 0. As a
result, the electrons of the inyersion channel Kl are
5 accelerated in the directioii &f the arrow shown and
due to scattering, pass through the gate oxide |ayer

i nt oin}tlbe'cglﬂlm’ege- S.U_(Cj)raicﬂw d aﬂ#ﬂl‘tl’#ﬁﬁ@réﬂ?ﬂs 2 c&annel can be
spat i un an rm.t he.char quantity . As
sh_omﬁ%frﬁ‘%]dl %&Fe SQ}IrCFI{%r@ﬁQr &éeﬁ?ﬁ%%iet‘y Q@ is located

in the charge-storing 10 | ayer adjacently to the

COrnghrahed 28ophethesSELONG £ SQy;GE/ Qagkeeﬁhgg%odslectmde
In_ the circuit, show in figure 4, of the nMOS
fﬁanyih%f: r 53%n fVgYr TP ¢ Hee f insersennestdriss ncans also be

el ecusede flot s foirased; WethtRepositdrke: asant | ahusY figure 6
W th ect he on sQ .that the el ectrons

are ?gggr(%l’er g%)%g%i n f?%gn di(Lrhééct I "OH G- TS S r?tcl’ & further
el ectREBECPNNGRE arfe bebtwednagvhuiniy gehquamsdony Gownce/drain

the areatebakhe iGOrICiae®a rAeOkuLRBN NSl SlREHTREe 16 is
O.scatterlng into the charge-storing |ayer. '

due to
peﬁamﬁ o™ t hedis iPFAPRET t RE itS ehPEBFCPRRECt 11 and
t rangdgobnsclihenelecondne chaigef@acth canahiua e £fth 5 and a

st or géaf, §oﬁ?'&@9[ﬂr§gﬁa ha, tx%gnOfG,t h&,ddd St o §§&ng/drain
source/drain electro e_f, f eIy t WO cor ner areas
| a, 2LeGFECHRToIALEP iPeine arTanges © bfsehanhth. R&spect to

ShOV\ﬂnéfnafi'ﬂo@ghreQ ir;]ci uifihen tieRvnakel ﬁe@i@w@ g |§cr>]_K%1C'lleK:ieft and
an .0n .t he _i nfer copnect -with a thir :
1%nd P(gl ft%&ér.rfﬁl I%ll}:rcé’/fdrgﬁﬁ e %E%P%’ae lﬁteﬁfeor@eeccttrgées As a
ar e Besal ter el fusrhengedioifsioo wchhnnedpekS t o Kénecoming
anot fedm HhPOoLBcshdesRirddradduter %Qge%g%dl:li&arllsbe formed

Accordi%lg to figure 5, an inversion channel
f or NP Bt P RBFHBPRaraCoB6F tHeZedbnPt the second
el ecelecerofiech2f aaed tlee d¢durnek soaree/ deai nof the fifth

29| ec%}ét?ij@e)'gdrgm E&%&%ﬁ%&;rs dsg'et%See%naA OQ8USLY: :3ea 24

further 1nversion channel ext ends
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

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 cha'rge-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



bet ween corner areas 3b, 4a of the third and of the

.fourth source/drain electrodes 3, 4. Further

source/drain el ectrodes can be arranged on the - 12

i nterconnect 11 and a further transistor channel can

be forned per source/drain el rode. Further corner

areas of this source/drain electrode 5 which face
awayshoem twhd dmt &reonsed 44 gamaﬂemb&xrodssd Between the

fOr”}H?efz%{]'ﬂ"g&térag%h%%r/ﬁrﬁﬂ“%’rfe 'glurez6 55N9"sre shown

apar Fom nt erconnect
i nt evBbBRect 218" beaTEaRIoRi chik he @@%ondF%Wﬁucx#%ﬁ%ﬁ@ﬂ the

el eCihQQ?cBnhéc{'_Qcat@ﬂ The furgher inger C@tﬁ‘@ethélrﬁférﬁtlonal
ane npnner _as the i er connect

;r’nd sﬁ’&f‘d?ﬂau?ﬁ%rsec&d?ﬁ?d“é: Phe ¥ttt 4 ah eﬁefusf‘%UrF%e/ drain

and alestxobfiesoareehditaiof fdesctwitle Bespbesetbowne another.
sour ge/sdraiBs %h%“xf?feOdcﬁkrgéP&eé’eiH&l?éEéﬁg‘iﬂ fif38les which
e a t

with respect to and 1n ernat e sequence
to tAEe eﬂradme% iy tthe r FHAFIef strEipgr theyer along the

i nt eéﬁ@ﬂﬁéCédéés 8% @hel eiirte /R ihUEIMRRSS | MRIGHTIMgly, an
fromthe second source/dr%#%% of a
r

| K5
B A e N U i = R E I ¢

ar eas@ero¢/dhaigecavad adébagt tbdeextana @fcorfiver ewasple, the
Sa OinﬁgfcéhﬁéEt2@230Wﬁﬁ§/Q%ﬁiﬁoﬁé@&&é?d%l§cﬁﬂ@ illustrated

bet ween a corner area e second el ectrode and
a cotPeflgiEs da WPHIRENLT xR hPESGr CAFGMAItn f cBPr H@YD gate
W t hithetécht whias t besns s gotal aref aroraieaed t €16 seaties in

e SLRLehARLlArge o AU ThesolP, oLhendPRL Sfet 18Ry, A

a correspon I Ng & st or | | ayer
furt%‘é’f‘mmeﬁé@nr@@h&é ot ttlkvéou.ghnéhlér eseriws gdrcuit of

All Eﬁﬁ@é'§£9ﬁ§1§Eo£Be1f3%ﬂhﬁ9ﬂgu§épﬁa§érQH'bpplled in each
apcorglng to the.i nvention IE icated in & th

figu? Eaﬁr§F§6SB8rFoﬁﬂ§?\ﬁﬁrgkﬁ ﬂﬁr&éaQP&Fln or the
| ayesenter exanpietoml wiwh htlae gghee3®ldcimnia i G211y means
2bet vieen fben 9af £o oL £E14LHG, 7 and the

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
25 mutually offset in the direction of interconnects. Also
shown are three interconnects Gl, G2, G3 and a number
of source/drain e;éctrodes i, 2, 3, 4, 5, 6, 7 of
which, for example, the first, second, fifth and
seventh source/drain electrode can be connected to form
30 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,
35 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,



sem conduct or 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 Q to @ are onmtted,,35 Figure 7 shows a
schematic top view of a convent%%nal sem conduct or

circuit which can be, for exanple, a logic

part £¢pucei 8. Fhoes ipwssiblmect=rGingx2anG3 ané -pdBdnts of

showg, phic anglseq as gakerghect "vﬁ’lqg:% %%Ié"’e‘i‘?a&ﬂ?ated by

i nterconnécts, source/drain areas are shown
mhlcﬁlﬁﬁéeﬁrréﬁgedﬂﬁh t GRFRBTS B§?Q§en°€hethe source/drain

i nt eecapreslssGl, Aﬁln@catadt s C@dsm;e@fi@ml whth figure 7,

T ERAC L e T U U MBS SIS R thannens

Q deaUEepackadgeuqhambr3|éensadvcated in circles which
are arranged in the charge-storing |ayer along the ‘

entire edges of the sourge/drain areas or di ngl
an 18RPNVEESWF chalReel £8k & 915 a5 e?ﬁl@ré gt Ssnt, part-
sour egrdnakcs asf£a aal NAYDt hatext edtigofresf Or &xd@nlCe, show the

147 chPhFEER e oy MBSl SBRUIMUN & "Eillduic. o each
| uS? ure Pépresents a parft-circu
an NARBegatareen nm:ih@mnteﬂr & ansdrdiosisons AN RBIRTE CER dcommon

in sgpies éﬂ—:é‘@ré@@s digiect on a‘i‘fd tae %ﬂ&wfﬁﬁtﬁ@@ Ng-channel
vertical l current can OE§¥ flowt ough th

seri E§a€?¥EEPFsof Bt hr & & r arsi%for s |tf | ga‘?%r‘i/oqflt%(@‘élt S
i s appkiredpbndéagh tof tdhattrafsi sther s isucheaxsh shoawg three

%i‘éﬁ@k%& Egr tihe Eg%&f% tﬁansgsto&h\@tmﬁ;@e 98t €channel

e ectro y neans e hori zontal arrow
Fi guFE2BS4R5R% SaNs e HRRRACSEL i it (AT R ARA rRF € (connected

the tbnvgntdighdly rRafpsaof awhi ch t&l@lﬁafdnéil Ui theke three
N
Al sochannel transistor connected to the same gate llne is
20 conducting and connects the potential of the .s1gna1
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 1if
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.'



10

15

20

25

shown are three interconnects Gl, &, G3 and a nunber

of source/drain electrodes 1, 2, 3, 4, 5, 6, 7 of LLOYD WISE

whi ch, for exanple, the first, second, fifth and

seventh source/drain el ectrode can be connected to

form 30 three series-connectekbtfansistors as

i ndi cated by the diagonal arrow. In particular, the
first amdmse second source/drain electrode 1, 2,
together with the interconnect GL, forma first
transistor T, and the second and the fifth

Squr ce/pdy int PR condudt JrOG8LREN Mddhd & ing a
second interconnect &, forma second transistor T

The ci rr@@nsiggeratdd)i rnche sard praemstuctay i (1 igure

7 but can r C r I t ther, .w th

ot her ci r(t::l?lret %erlrag%%%tc&sogl(ﬁoggﬁgﬁhg%q%ﬁ,%lf (}%'%gs&r e(lén and a
shows pessinkl &ostraet/idig iand lerd roaent (2 )ofwhifaly tdier arranged
i nversi,on _channel s which ar indicat%g by <cjrcles at

the corflef &FBASONAUGTOTs SUPSELALS H20dIre@odegatas

i ndi catadRyoceeMmanison with figure 7, 5 these
startingﬁand end areas of the inversion channels are

packed thec B t¥dPe coasysitpr KA ) chedaiot eleisdwmically insulated
figure a 8 Lenr - GLrcuit f NAN

gate. - Eron eheg sERAEERENE LAY kubSStd 3o8h s 8o by
di agr agatk siefieateilccUild) bndedolrmiage thiehiyaee electrode

n- channel, transi stors N_connected to co gate
electrggésl@ﬂF%@2a§ﬁa & g & 5Ppﬁéftﬁfgﬁgﬁﬁe

t Fansi sher stifigr eopdowtort e 1paektendiigt a%ong a first.
corresponding to that of the in each case three 15

transi SEEPSTERTY i(Fhr Betyween. thge finpte () cRashshe second
tran3|§Bg&gewd§ggnc%gﬁgggggelqgsgrles and are

connected to a sig out put If only one of these
t hree theamscondr sodoes/dorivordactrodke (20r bespgndirmgnged

s 20 BERack: PRhanaoeBRReEp. e Babrtna e 8 e
signal electrode (1) in 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

(01, 02) are locally bound.

2. The semiconductor circuit as claimed in claim 1,
characterized in that the second source/drain
electrode (2) is arraﬁged 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).



output Ato the operating voltage vVdd. If all three

re- channel transistors are conducting, the signal LLOYD WISE

output A is grounded. The circuit shown in figure 10,
in which the signal output Ais first connected to
the operating 25 voltage via a p-channel transistor P
and only then, wth the transis f@ﬂ P switched off,
are possible gate voltages appl To the gate lines
Gl, & and & in order to subsequently ground the
si_gnal output A if required, has the same_swi tching

cRar actfée. Sﬁfﬁ‘leé’i”ﬁ]g‘cttl‘i’é t?rlé'sc'éﬁtt iy SHtd igped ay dtaier 1 or 2,
| ogi Ca'chQérafc’te?dlrz%k‘l' t e 3 fe girauced (the Adyarade ~ong

~of densely packed inversion channels can be utilized,

in . pasplegeddrain silecigods r@li theven avregttangular base
i nfor e ar t or char.ge-.sto g

| ayer rr%}, %h (%t r%tlng?léat gr%mgch%nEﬁéJn%t e“H3 t%]'ﬁuc b @61) and in
LLOYD Yh8E thelbSra@GbAlsMor 1(10An fiaxeg raat ed'_tvers1on channel
sem co to rcui.t conprising a transistor (10)

and a gg#? @6ﬁbu8p&y EXHFRY - “the transistor (10)
exhibiting a first (1) and a second source/drain

el ectrode (2) which are arranged in a sem conductor
substrate (20), and a gate electrode (7), the strip
conductor (11) being electrically insulated 10 from

t he sem conductor substrate (20) at |east by a gate
dielectric (14) and fornming the gate electrode (7) .

the area of the transistor (10), the strip conductor

(11) extending along a first. direction (x) betmeen

‘the first (1) and the second 15 source/drain

el ectrode (2), the second source/drain el ectrode (2)
bei ng arranged _



offset with respect to the first source/drain

el ectrode (1) in the first direction (x), and the LLOYD WISE
transi stor (10) exhibiting between the gate 20

el ectrode (7) and the sem conductor substrate (20) a
charge-storing layer (13) in whith electrical charges

(QL, @) are locally bound. 2. The sem conduct or

circuit dseckeemeda n cbanerl, aPéachgnagterpged the first

that the §§§P@§/é§%ﬁ&e’Q&%E@rPSEGCtJSde é%@ii ? the second

arranged o 0 the
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Iectrodeél)falopg the f / st. direction (x? LLOYD
SE 152708 IRt SPHEON ARt e tdSs( Y ai ned in

claiml1l or 2, <characterized in that the first (1) and

the geconghe S%‘éﬁrﬁ?o‘i‘fd?i&g% efi%{*eﬂft( s h@‘i 1§1ed in one of

rectangul ar base area e sem con uc or

subst rat €4S ahd i%® tHat tfR2FRERSTEERE (1O) fohes  the
an i nver sisanhsihargel (1(6Klit&\beghepebyr%wneﬁakgéymgl Q2)

SE -
g\{)ur cel/ dr g} nggﬁecﬁ]%%%g%%golf’a%%ﬁaat(yﬁg) Eigﬁd endlHively at
sour ce/ drdien ebaperodare?) Ged aofortize driest Zayauror’e/draln

t he SeCO%Qé%%Hd&Edraip e&%%ﬁﬁ%deﬂﬁg facliigy S gﬁﬁce/draln
first source/dro% e%ectro e The sem con

circuit & or?é“jdfor c?’ér fe] gormer area (2a) of
char act ertrhzaedseoonﬂatsddte:e/tdrwi?d séDécfddde st(@nesfacing the

1electric the arge-storing
%excl usrv‘% a*qat (ﬂa n

layer (1 iy corner area (1a) of the
first source/drain eI ectrode (1) facing the second

sousce/ dmileN 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
20 optionally electrically biased 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
25 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
30 (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

35 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).



el ectrode (2) and/or at the corner area (2a) of the
second source/drain electrode (2) facing the 15 first LLOYD WISE
source/drain electrode (1). 5. The sem conduct or

circuit as clainmed in one of i ims 1 to 4,

characterized in that the first ? and the second
source/drain el ectrode (2) can be 20 optionally
el ectrically biased positively or negatively with

respgct t n Q T i,copduc cuit
as .cFal rre'gh?nesoﬁgléw cftg?l&s to :f, Q%ar%%leﬁ%ézeg'nl n°ne of
that a thfFtaimgsésder cb/ debrrastesizede 8) that the charge-
pr?vi ded wa&t:ﬁhni_:;s lfﬁje?k?%‘i‘d];@n %Qe asaﬁﬁltgid@ ofallﬁéhf whlch is -
i.nt erconnec e first saurce/drain electrod

1) and wﬁ%ﬁ‘(’u’flé Qr gt ST i ERSPEEREOR t a%’ﬁés (14,
second sbhicehndbath shidestode (2) in the first
direction 30 (x). 7. The sem conductor circuit as
claiged in claim§, characterlzed in that_a fourth
sourte/ drinf SARGIRACYRY LTS ded wpiaimed in one of
arraﬂged Obaime 35 sa?g s de thﬂ&%?dﬂﬁ%ﬁphg&@t (that the

t he se u rain electr 2) and is

gfranged %$$ ?§8u5§§ ré?ﬁ%%?‘ fﬁé%%% rdFéBacently' to the.
sour ce/ dragrorflectamre (B)aim théettrgﬂedlréékloﬁ- further

(x). LLC”ﬁhylégbnneéz (%6)Théx§§HB§HSdQEIQéafaiﬁéltvﬁﬁﬂu the
clained in one clains. 4 to 7,_characteri zed

that the t%%?ﬁ%°n§?6F|ng(}%&erE?E%) Bs athFpldes?%ﬁ%?/draln
which is &élsotrodadetbby eltect fii€ah | asuraeidraiayeebectrode
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that the inbeEeanRefbuct dL6¢i r cPPPOSNEDI t $d] aelest | ysecond
to the source/drain electrode (2) and being arranged

offset with respect to 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) is provided which is 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, 2¢, 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 is a non-volatile memory

circuit in which one digital information item each
(Q2, Q3, Q5, Q6) can be stored at each corner area
(2a, 2b, 2c, 2d) of the second source/drain



second source/drain electrode (2) a further

i nterconnect (16) extending in parallel with the LLOYD WISE
i nterconnect (11) and a fifth source/drain electrode

(5), the fifth source/drain elgﬁ%rode 15 (5) being

arranged on the side of the fur i nt erconnect (16)

opposite to the second source/drain electrode (2) and

bei ng arrahgetdrodéf $é2i .with respect to the. second

source/drain electrode (2) in the first direction

(x). 20 10. The sem conductor circuit as clainmed in

cl ai 429, TBRaFEBLEPNIBEtPA EREEUATsPRt RlasBedeidr silgim 9 or

el ectrode1(§) ichar=ddedadami chnis thaged Byea se@iR®Mductor
ggea'(Zd) of the second fourceidra ZSIeIe troded£ggch the
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(3), the fifsh (5)l)and the S|aehon@our@é/drand the fifth
el ect r 0decf@)eolfieh Pl OUleidUBIHON  ehANNElEA KL 42, two

K5, K6) can be forne extend to I n each case
dlfferent166?ﬁ%?n%?%5§ (@é— 366 bp foxrgm oWy Serifs -connected
second souogetdephnsesestsode, £2). 11. The

sem conductor circuit as clained in one of <clainms 1
to 10, characterized in that the 35 sem conductor
circuit is a non-volatile nmenory circuit in which one
digital information itemeach (Q, @, &, Q) can be
stored at each corner area (2a, 2b, 2c, 2d) of the
second source/drain LLOYD WSE 18 electrode (2). 12..
The sem conductor circuit as claimed in claim9 or

10, characterized in that the sem conductor 5 circuit
is alogical part-circuit in which the



first (1), the second (2) and the fifth source/drain
el ectrode (5) and the two interconnects (11, 16) form
two series-connected logic transistors (T, T). 19 -
Li st of reference designations 11 2, 3, 4, 5, 6
Sour ce/ drain el ectrodes a, |Db, %a? ., 6a Corner
areas 7 CGate electrode 10 Transistor 11 Interconnect
13 Charge-storing |ayer - 14 Lower oxide |ayer 15
Upper oxide layer 16 Further interconnect 20

Seni céddticodr refilesenatedediGhgnabneut put Gl, @, G3
Gate lines (interconnects) Ki, ..., K6 Inversion
channel s_N n-channel transistors P p-channe

transitst drs3-Qt; 82, 6Q6 Char geSquaRe/dradnTelpctrodes

Transitat ol®, SaPart-.¢isguit Vddr-eBer akieag vol tage

7 Gate electrode

10 Transistor

11 _ Interconnect

13 Charge-storing layer

14 Lower oxide layer

15 Upper oxide layer

16 Further interconnect

20 Semiconductor substrate
A . Signal oﬁtput

Gl, G2, G3 Gate lines  (interconnects)
Ki, ..., K6 Inversion channels

N n-channel transistors
P p-channel transistors
Q1l, Q2, ..., Q6 Charge quantities

T, T Transistors

S | Part-circuit

vdd Operating voltage



