INTEGRATED CIRCUIT MEMORY SYSTEM WITH DUMMY ACTIVE REGION TECHNICAL FIELD The
present invention relates generally to integrated circuits, and more particularly to an integrated circuit
memory system. BACKGROUND ART Integrated circuit (IC) products can be found in most electronic
devices throughout the world. The most familiar applications of IC products are found in cellphones,
camcorders, portable music players, televisions, and computers. Almost all of these product types
employ somelWIrE GRAERD YIRGEITEVIENFORYGYSIPENEWOTH BOMMYr A@TIVH-REGERINNemory
(RAM). ROM and RAM can also be classified as nonvolatile and volatile memory, respectively. Volatile
memory is a semiconductor device that allows data to be stored and changed as desired; data in the
volatile memory is lost when the power is turned off. Nonvolatile memory is a semiconductor device
designed to store digital data in the form of HeCH@GishlIldkAIge, wherein the charge remains in storage
even after the power is turned off. Flash memory is a type of nonvolatile memory that can be erased and
reprogrammed mamyetiprrssnFRIsHtAR Askps SensiRllly tednsgatte ¢ P ibhast mescteatavlodids, floating

gate or silicapy gﬁ%ﬁ@&@%@ﬂjﬁg@é&ONOS) Recently, SONOS technology is considered to be a
promising solution for not only nonvolatile stand alone memory, but also embedded memory due to its

numerous advantages, such as, excellent scalability, low power consumption, process simplicity, and
logic process compatibility. Unfortunately, flagirmemeasyingiging SONOS flash, is usually required to
force erase bias for 64 kbytes simultaneously (called a "sector erase"). This sector erase method can
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(RAM). ROM and RAM can also be classified as nonvolatile and volatile memory,
respectively. Volatile memory is a semiconductor device that allows data to be stored and
changed as desired; data in the volatile memory is lost when the power is turned off.
Nonvolatile memory is a semiconductor device designed to store digital data in the form of
an electrical charge, wherein the charge remains in storage even after the power is turned off.

Flash memory is a type of nonvolatile memory that can be erased and reprogrammed
many times. Flash memory is usually constructed by one of two technologies, floating gate
or silicon-oxide-nitride-oxide-silicon (SONOS). Recently, SONOS technology is considered
to be a promising solution for not only nonvolatile stand alone memory, but also embedded
memory due to its numerous advantages, such as, excellent scalability, low power
consumption, process simplicity, and logic process compatibility.

Unfortunately, flash memory, including SONOS flash, is usually required to force
erase bias for 64 kbytes simultaneously (called a “sector erase”). This sector erase method
can suffer from low erase quality unless every bit within the sector displays uniform
characteristics. The properties affecting uniform characteristics between bits are: active
region critical dimension, channel mobility stresses due to shallow trench isolation (STI)
formations, and charge trapping in oxide-nitride-oxide (ONO) layers of the SONOS. The
problems associated with these properties are exacerbated by the large sector sizes used in

today’s flash memories.



Large sector sizes require long wordlines and source lines, which are prone to resistive/capacitive (RC)
delay due to their material composition. For instance, the RC delay of a polysilicon wordline exceeds that
of a metal bitline. Consequently, strapping of the wordlines with metal lines is required in order to achieve
reasonable access times. Strapping is the process of shorting a polysilicon wordline, by electrically
interconnecting thelwegdlligeton wzaetedvine | o Sigrifidiantlyrddesecthdiresisviide HAPEEEeSS time of the

wordline. 5”@&@&8%7@&])&&%%f@ﬁ@%ﬁ&@ﬁ%&%@%&&iﬂ?%ﬁ@@&%degﬁﬂﬁstﬁf{@e%%eﬁ@iEieIQ&Stance- Drop
contacts are electrical interconnections formed between the polysilicon wordlines and the metal lines.

Unfortunately’ tAcyaroer R ortatline syerrdsetinh dranrat Riiite GiertsHtirties APRYS R pifern spacing.
These discontinditis wispaetniglietimeniailyi aideti- tloexfaciar raanaebtd ibecbitsnadjasenpjing drop

contacts. The hits adjacent the drop contact regions.have a tendepcy ta display. dissimilar,, characteristics
from other bt LD B B N St e
active criticaltdiniesisidnqCpyigadiomdy theubitshneesisignehend popesoimacotdigioresdime different from that of
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problem is that the nearest bit usually suffers from plasma damage incurred during the contact and via
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uniform cell charactensics t tHe re |ab|r(|)fafloig'sector erasures. In view of the e\?ér-increasing
need to savedstsmesnily inforothe effisianvies oft the ity edsasdntibeelaiticaaltabiat answers be found to these
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suggested any solutions and, thus, solutions to these problems have long eluded those skilled in the art.

DISCLOSURBSESECINVAENTRONCHRe DReseHSHIERECHAROIRIS SR Rebiaied ¥R dtitthemory system

by forming a problems. The first is that the active critical dimension (CD) region of the bits nearest the
drop contact regions are different from that of other bits, and the mobility of the channel may
be different due to STI stresses as well. The other problem is that the nearest bit usually
suffers from plasma damage incurred during the contact and via etch processes. During the
etch of the drop contact regions, charged particles from the plasma disperse into the
polysilicon gate line and the ONO layer, where most of the charges can be trapped in the
nitride film of the closest bits, and degrade ONO integrity.

Thus, a need still remains for a memory array with uniform cell characteristics that
increases the reliability of sector erasures. In view of the ever-increasing need to save costs
and improve efficiencies, it is more and more critical that answers be found to these
problems.

Solutions to these problems have been long sought but prior developments have not
taught or suggested any solutions and, thus, solutions to these problems have long eluded

those skilled in the art.

DISCLOSURE OF THE INVENTION

The present invention provides an integrated circuit memory system by forming a
substrate with equidistant spaced shallow trench isolation regions. Forming active regions

and dummy active regions within the substrate between the equidistant spaced shallow trench
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substrate with equidistant spaced shallow trench isolation regions. Forming active regions and dummy
active regions within the substrate between the equidistant spaced shallow trench 2 isolation regions.
Forming sources and drains within the active regions. Providing wordlines and source lines extending in
a first direction and bitlines extending in a second direction. Forming contact regions over the dummy
active regionsftntionapping. tierworgiescanddideaispwiduiie ¢t e dipine Srauhigrrerdbedtiments of the

invention havg etheradyantagesdhaddifianieidnonlase waiithessmmantioned abeye dbaigsvantages will
become apparent to those skilled in the art from a reading of the following detailed description when

taken with ref&VEHBE f8THE HELUMpBEHy iy WMt S KER D S ERIPAORE e HNeBRAWINGS FIG. 1

is a plan viewaire: piasiao wé anlintéegrated circuit memory system in accordance with an embodiment of

the invention; FIG. 213 a1 sxpanded closs:secional view alF1G, 3 along ing 22 nan, temediate

VRS LT ' i
stage of manufacturing; FIG. 3'is a plan view of an LIO layout patterrTin accordance with’an embodiment
of the presenf itpentisniFial abiye plan vibantRenh WiBObRepoist e ia Seserdalieskiwitie af embodiment

of the pfeS@@Mﬁ@”ﬁé‘éH‘ﬁn@”@f ﬁi@-i%ﬂ%x@iﬁ?\@e@ﬁ% f@ésé@p%ﬁgmfé?ﬂ GicHitbRemen:systeMfer fabricating
the integrated circuit memory system in accordance with an embodiment of the present invention. BEST
MODE FOR &ARPMNELEBYHISE INVENTION The following embodiments are described in sufficient
detail to enable those skilled in the art to make and use the invention, and it is to be understood that
other embodiments would be evident based on th(@gresent disclosure and that process or mechanical

changes may be made without o%%laﬁ'ﬁmgm]t)ﬁé &%W%Wﬁwention. In the following

description, numertﬁaspecific etails are piven tq provide a thorough N .
. 1S a plan view oI a pOftl n oI an 1ntegrate circuit memory system m

accordance with an embodiment of the invention;

FIG. 2 is an expanded cross-sectional view of FIG. 1 along line 2--2 in an
intermediate stage of manufacturing;

FIG. 3 is a plan view of an L.10 layout pattern in accordance with an embodiment of
the present invention;

FIG. 4 is a plan view of an L60 layout pattern in accordance with an embodiment of
the present invention; and

FIG. 5 is a flow chart for an integrated circuit memory system for fabricating the
integrated circuit memory system in accordance with an embodiment of the present

invention.

BEST MODE FOR CARRYING OUT THE INVENTION

The following embodiments are described in sufficient detail to enable those skilled in
the art to make and use the invention, and it is to be understood that other embodiments
would be evident based on the present disclosure and that process or mechanical changes may
be made without departing from the scope of the present invention.

In the following description, numerous specific details are given to provide a thorough
understanding of the invention. However, it will be apparent that the invention may be
practiced without these specific details. In order to avoid obscuring the present invention,
some well-known system configurations, and process steps are not disclosed in detail.

Likewise, the drawings showing embodiments of the invention are semi-diagrammatic and



understanding of the invention. However, it will be apparent that the invention may be practiced without
these specific details. In order to avoid obscuring the present invention, some well-known system
configurations, and process steps are not disclosed in detail. Likewise, the drawings showing
embodiments of the invention are semi-diagrammatic and 3 not to scale and, particularly, some of the
dimensions afret forstiéecladitpastiprasensatisroati diracopionmniex ygbeatiad th thereivnngn RIGs. In

addition, wherg qhdliinlexambediments.aiadisciasrd and desstineshaving somadsatiss ipccommon, for

clarity and ease of illustration, description, and comprehension thereof, similar and like features one to

another will SIS BS dradbrstlopvinh SHRae ERRLHCE AR AL O HAHR ARG KB BRI UALiARed herein is
defined as a pdatrppatalleldocthepplangion siitace dhtive suldstiate feagardless af itaatientation. The term

"vertical" refe(gfc,d]tl(l)a?lgigg%tégcr}ib%ﬁrgﬁﬂjiﬁ%Ig{&gntprée Qr%gz ntal as just defined. Terms, such as "on",
"above", "below", r]bottom', top", "side” (as In sidewall , "higher", "lower", "upper", "over", and "under",
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deposition ofmateriat @i RENPLES iRl PAIE! BING SRRRWE: FRYElRR™RAStching, (SleaniRgognd/or
removal of the material or photoresist as required in forming a described structure. As mentioned above,

contact regioRERERAMF R Ak al 45 drelateliBrdcordtAte¥Sh ASlaPBut pREET sPaiWg of active
regions. The ‘Sitfarmatipns wiidbindken caatacliragionsare typieatly langer, tharothed Stidarmations
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active regions, Iintroduces non-uniform channel mobility stresses, and increases the i ood of plasma

etch damagenduddiadanmsiacnvel ragionsl Tthehprerseit. invigetions edirminatesdhisterprobletnbity creating a

uniform layouypatternseecingnet b fermatiens thabiereves.seetpiiaseramalty, Refersing now to
FIG. 1, therein is shown a plan view of a portion of an integrated circuit memory system 100 in

accordance With4f®embodiment of the invention. The system 100 includes active regions 102 and
dummy active regions Ifiénwiitein contact tegians ddfons within a memory array, can create

discontinuities in a layout pattern spacing of active regions. The STI formations within the
contact regions are typically larger than other STI formations within the memory array. This
increase in size adversely affects the critical dimension regions of adjacent active regions,
introduces non-uniform channel mobility stresses, and increases the likelihood of plasma etch
damage to adjacent active regions. The present invention eliminates these problems by
creating a uniform layout pattern spacing of STI formations that improves sector erase
quality.

Referring now to FIG. 1, therein is shown a plan view of a portion of an integrated
circuit memory system 100 in accordance with an embodiment of the invention. The system
100 includes active regions 102 and dummy active regions 104 within contact regions 106.
The contact regions 106 provide an electrical connection between bitlines 108 (shown in
phantom outline) and source lines 110 and/or wordlines 112. The bitlines 108 contact the
source lines 110 through source contacts 114 and the bitlines 108 contact the wordlines 112
through wordline contacts 116.

The source contacts 114 and the wordline contacts 116 are necessary because the
source lines 110 and the wordlines 112 commonly include silicon and the bitlines 108
commonly include metal. Since the RC delay time of silicon exceeds that of metal, the

bitlines 108 are strapped to the source lines 110 and the wordlines 112, through the source



The contact regions 106 provide an electrical connection between bitlines 108 (shown in phantom
outline) and source lines 110 and/or wordlines 112. The bitlines 108 contact the source lines 110 through
source contacts 114 and the bitlines 108 contact the wordlines 112 through wordline contacts 116. The
source contacts 114 and the wordline contacts 116 are necessary because the source lines 110 and the
wordlines 112aa¢rimadhdy anditeie silidbncapenthrisbitline I8t vdinrioahigkd udesmebdd. Sidssthe RC
delay time ofgjlicon exceeds that of metal, the bitlines 108 are strapped to the source lines 110 and the
wordlines 112, throu%:ﬁr;[he source 4 contacts 114 and the wordline contacts 116, respectively, to achieve

reasonable addresd TimbSeRE. BY dhicts By BrbRarhyIe ang HEP gy 8t fhisiSHBNe of the
dummy activetegieamilO4laceaoimadating the satrce contacts4ld-d andissrathe oo ite dutheyummy

active regions 104 accommorating the wordline coniacts 448, Onecf the atvaniages,af, copfiguring the
source contacts 11f%1nlésthe woraline contacts 118 In separate areas IS tﬁat a COHtII’lUO%S Iayout pattern

for the sourcediiesrindthpsothecwontivties] #1EndHr heormbnrecetiacFhd Continacus 480Ut pattern is

achieved by {ormiRgdhe.soureedinesot iR-andthewardlinesdlde anunskihe SQuUrcs.cCoRtart 114, while
the wordlines 112 are electrically bridged together at the wordline contacts 116. Alternatively, the dummy

active regiond 0P RIS SRR TR S5t Sy Periogibscieuiced i bR Hfie ebinicts 116. The
active regions 1202 hfiGe binctudatmasmoty ekilks thd 8;oidither ingludiaigsoctesrid26] dirihsrl22 and

gates 124. Tg%a oeurvcv%sdﬁlzl%%g% tggtgn?%gd Q §e(%uz{ggeyineﬁq%18 the drains 122 are cI‘BQnect to the

bitlines 108 and the gates are connected ]to e wordlines l_?lff.lyTFicems/%urlrecgéollllﬁes 110 and wordlines
112 extend irneedirsnelipectioh thhiteuise dsitiness Hadgundthenelidltnseenneldidéction. The memory cells 118

are additio_nally a_CC"?ﬁ%QtiW ég‘i@}ﬁqtdm ﬁl@ﬁ;ﬁ@é&ﬂ@lﬁéﬂ%@eﬁﬁi@;ﬂﬁﬁf&i %&ﬁﬁl@"é@@&?xpaﬂded
cross-sectional view of FIG. 1 along line 2--2 in an intermediate stage of manufacturing. The system 100

includes the aétv&raiBtigneabsatfsd Htindity SqeiRse FEQRSABACEHhICSrHEE: tRGidne HsdiiBswordlines

112, a 122 are connected to the bitlines 108 and the gates 124 are connected to the wordlines 112.
The source lines 110 and wordlines 112 extend in a first direction while the bitlines 108
extend in a second direction. The memory cells 118 are additionally accessed by a select line
126.

Referring now to FIG. 2, therein is shown an expanded cross-sectional view of FIG. 1
along line 2--2 in an intermediate stage of manufacturing. The system 100 includes the active
regions 102, the dummy active regions 104, the contact regions 106, the wordlines 112, a
substrate 202, STI formations 204, charge trapping layers 206, a dielectric 208, and plasma
induced charges 210. By way of example and not by way of limitation, the charge trapping
layers 206 can be an oxide-nitride-oxide (ONO) layer, or more specifically, the charge
trapping layers 206 can be a part of a silicon-oxide-nitride-oxide-silicon (SONOS)
configuration.

Most notably, FIG. 2 depicts the equidistant spacing between STI formations 204. By
forming the STI formations 204 of approximately equal size and spacing, the discontinuities
created by unequal sized STI formations can be prevented. Unequal sized STI formations
can adversely affect critical dimensions, such as width of a channel, of a field-effect-
transistor located within the active regions 102 adjacent the contact regions 106. Since
variances in channel width can lead to field-effect-transistors that operate at different speeds
within the integrated circuit memory system 100, uniformity of memory access times can be

greatly affected.



substrate 202, STI formations 204, charge trapping layers 206, a dielectric 208, and plasma induced
charges 210. By way of example and not by way of limitation, the charge trapping layers 206 can be an
oxide-nitride-oxide (ONO) layer, or more specifically, the charge trapping layers 206 can be a part of a
silicon-oxide-nitride-oxide-silicon (SONOS) configuration. Most notably, FIG. 2 depicts the equidistant
spacing between SBYferniigtions pedapyt futininglite STI formpikond Powist eppdssananssitggual size and

spacing, the giscentinHitie eatad dy &Hﬁ%%kﬁk@&gﬁ&lsf%ﬁﬁﬁﬁf&%@ﬁ? he ét!%%@@&%ﬁidiéﬁ%ﬂuw sized
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STI formations, can adversely affect critical dimensions, such as width o annel, of a field-effect-
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equivalent toRSHIOSEEHISSIRPARCSEREF S tRish dhreR SRRESHA A P M EREHPLFFASF FRFEMiform critical
dimension allows sabgitaitadly all thenfigamorytieelrl 1i8mikhoadhEmembrimeqydswehsplaysimilar device
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These channel stresses can either degrade a cells performance or enhance a cells
performance, thereby creating discontinuities with other cells.

Either way, the active regions 102 adjacent the contact regions 106 with larger or
smaller STI trenches displays different channel mobility stresses due to the non-uniform STI
trenches, which in turn affects sector erase quality. It has been discovered that the present
invention eliminates non-uniform channel mobility stresses by forming the STI formations
204 of approximately equal size and in an equidistant layout pattern. Since substantially all
the active regions 102 of the present invention exhibit uniform channel mobility stresses, the
quality of a uniform sector erase is improved.

Finally, plasma induced charges 210 that occur during the contact and via etch of the
contact regions 106 can be damaging to a memory array. As mentioned above, larger STI
trenches formed within the contact regions 106 blocked the flow of the plasma induced
charges 210 and diverted them through the charge trapping layers 206 and the wordlines 112
adjacent the contact regions 106. The diversion of the plasma induced charges 210 causes
them to become ensnared within the charge trapping layers 206 of the active regions 102
adjacent the contact regions 106, and consequently, degrades the integrity of the charge
trapping layers 206. This in turn affected the uniformity of the active regions 102 and

decreased the quality of sector erase functions.



performance, thereby creating discontinuities with other cells. Either way, the active regions 102 adjacent
the contact regions 106 with larger or smaller STI trenches displays different channel mobility stresses
due to the non-uniform STI trenches, which in turn affects sector erase quality. It has been discovered
that the present invention eliminates non-uniform channel mobility stresses by forming the STI formations
204 of approximateRhedirsksiza vantdon sphves) thistabtdaybufgatieethsntefeunatansiall 4l athe active
regions 102 Qh{REAIRSHALKMAIOR BREID K AIfoI Ch Bl APl Sliesons. e Ak AL niform

sector erase js improved. Finally, plasma induced charges 210 that occur during the contact and via etch
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regions 102 and decreased the quality of sector erase functions. he present invention salves this
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dummy activentegiads 104 to be formed beneath the contact regions 106. The dummy active regions 104
do not block the plaﬁr?grr.induc%dbc%?égt s 210 but inﬁc,tead ahsorh the Ias%ipducgda%h%rqgs 210. Since

the dummy active re%mr%lslgl?)(ﬁ abs e pfégrl}}és induced & agréle%v 2 Oa,mthe cha r(g);l(l-:- apeplng layers 206
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regions 104 are maintained and the quality of a sector erase operation is enhanced. Referring now to
FIG. 3, thereMASHOREAE ARAAMAYP Ui B J4g oThpefahs ihacivedidaise whrtaaidBBdifent of the
present invenid@ine G odsillugtrai@stronatheypresentregions 104 is approximately equidistant. As

mentioned above, discontinuities in spacing of the active regions 102 lessen the quality of a
sector erase operation due to non-uniform bit characteristics. Therefore, by eliminating the
discontinuities in spacing, the dummy active regions 104 of the present invention create equal
critical dimensions amongst substantially all the active regions 102, prevent STI channel
mobility stresses, and prevent degradation of the charge trapping layers 206 (not shown)
during etching.

Referring now to FIG. 4, therein is shown a plan view of an L60 layout pattern in
accordance with an embodiment of the present invention. FIG. 4 illustrates how the present
invention employs a new L60 layout pattern (commonly referred to as a poly mask) to form
the wordlines 112 and the select lines 126 without interruption. The present invention is able
to avoid discontinuities within the select lines 126 by forming the wordlines 112 adjacent to
one another and electrically bridging them through the wordline contacts 116. By forming
the wordlines 112 adjacent to one another, one of the dummy active regions 104 (not shown)
can accommodate the wordline contacts 116 within the contact regions 106 (shown in
phantom outline), and another of the dummy active regions 104 can accommodate the source
contacts 114 (not shown). This configuration allows for a uniform uninterrupted layout
pattern for the wordlines 112 and the select lines 126.

Referring now to FIG. 5, therein is shown a flow chart for an integrated circuit

memory system 500 for fabricating the integrated circuit memory system 100 in accordance



invention may employ a new L10 layout pattern (commonly referred to as an active area mask) to create
an array layout technique wherein the spacing between substantially all the active regions 102 and the
dummy active regions 104 is approximately equidistant. As mentioned above, discontinuities in spacing
of the active regions 102 lessen the quality of a sector erase operation due to non-uniform bit
characteristicsitiT herefdredipewiliphifstipig e inisebptinuibesiregpted g ctheroRmenyssgtive Yeyions 104 of

the present i@ﬂ@lﬂ&&”f@f&ﬁﬁg gausluariticaldinaasionssreangriisupsiantiaialisheagtiveiregions 102,
prevent STI channel mobility stresses, and prevent defﬁlradati_on of the charge trap%i_ng layers 206 (not

shown) durirfPekcPiAgi BRI ARYYRSTH R HI Ry ariivs Seiotn WibiadhAsHPSraim el 86t pattern in
accordance wifti discaimipacithenilofithereresehitisiyaniian. ik ol 4citl ddtratesnhavs dhe prasemniirinvention
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dummy active regions 104 (not shown) can accommodate the wordline contacts 116 within the contact
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accommodate the JotmsebeedntBctscldd aotishpmwitht Thisaanfigukaiicmaltews dodaadnigesm aninterrupted

layout pattern .flg)r. tpe ordtlines 1&% %9 the select lines 126. Referring now to E}J% g,ltlg%rein Is shown a

flow chart foran ?}ﬁgg?a}'éﬁ Girclit memo r%gg%érl}lv ](S)I%o(ﬁrfaa.ﬁ?rslc%u%eg & i%lire%ratled circﬁl?rnqllemory

system 100 inrdsedrdiasosion withiareeahbodinertion.thB presetnteirivarioery Theynregratedosincuit memory

system 500 k@ﬁl@&i‘%ﬁrﬁ‘éﬂmﬁg_, ABWRRIAIG Mﬁ&t‘?&k‘}ﬂé’é%ﬁ@&&ﬁ%& _a§@ﬁﬁ9‘é\f Hanchdsglatigngegions i_” a
block 502; forming active regions and dummy active regions within the substrate between the equidistant

spaced shall R FRhEHESIAE SV M2 Block 504; forming source and drain regions within the active

regions in a block 5Qfothep\ddvagtwerdlimesegidisalvicefiorsmrexteoding inrasiest dieetjoliamg bitlines

extending in ?u%?tﬁg{fﬁlg'gﬁﬁﬂg rc]hignrafeﬁ)lrgg igtg)/%;trggs%s within the active regions, the uniformity of cell
characteristics is improved and the memory arrays sector erase quality is also enhanced.

Yet still another advantage is the reduction of damage to the charge trapping layers
during plasma etch. By forming the dummy active region beneath the contact regions, the
dummy active regions can act as absorbers of the plasma induced charges and prevent the
charges from becoming entrapped within adjacent charge trapping layers.

Yet another important advantage of the present invention is that it valuably supports
and services the historical trend of reducing costs, simplifying systems, and increasing
performance.

These and other valuable aspects of the present invention consequently further the
state of the technology to at least the next level.

Thus, it has been discovered that the integrated circuit system of the present invention
furnishes important and heretofore unknown and unavailable solutions, capabilities, and
functional advantages. For instance, by providing a process that normalizes critical
dimensions of active regions, that creates uniform channel mobility stresses, and reduces the
amount of charge trapping layer damage during plasma etching, the sector erase quality of a

memory array can be enhanced. The resulting processes and configurations are

straightforward, cost-effective, uncomplicated, highly versatile and effective, can be



forming contact regions over the dummy active regions for strapping the wordlines and the source lines
to the bitlines in a block 510. It has been discovered that the present invention thus has numerous
advantages. A principle advantage is that the present invention creates a memory array with a uniform
critical dimension within each active region. By creating a memory array with uniform critical dimensions,
substantially @ipiticeiaegioadaiion Hisprayieiimicecksvised chiardeterstdds, suHeddioy eifistentitigl sector erase
quality. AnotheradvRntagadsthgiggualization of channel mobility stresses. By equalizing substantially all
the channel mobility stresses within the active regjons, the uniformity of cell characteristics is improved
and the memory arr¥V3sEdariea s idarddeh Husruburcyar St abodmade 5ithe reduction
of damage todhie: alnakgedodpiingriaye estethutivgsp lastiticetions Banfovariagoiievd Irbenypasitne region
beneath the contact.regions, the d tive.regions can act as gbsorbers of the. plasma induced
charges and D1BLe N T B e A e ver
another importabreedivihptaly elsrpey presedifipaemt omib iiatiovaragh duppbrghanepsenfids the
historical treng qf fedeGing costs neimpifyimgrRysiens. @R NGLERINhREITH rﬁfé“&?coﬂ@%@d other
valuable aspects of the present invention consequently further the state of the technology to at least the

next level. THERVIPRSE BT PRBiRice dr A IR At At ERiing 44R% of the present invention
furnishes important and heretofore unknown and unavailable solutions, capabilities, and functional
advantages. For instance, by providing a process that normalizes critical dimensions of active regions,
that creates uniform channel mobility stresses, and reduces the amount of charge trapping layer damage
during plasma etching, the sector erase quality of a memory array can be enhanced. The resulting
processes and configurations are straightforward, cost-effective, uncomplicated, highly versatile and
effective, can be 8 implemented by adapting known technologies, and are thus readily suited for efficient
and economical manufacturing.



While the invention has been described in conjunction with a specific best mode, it is to be understood
that many alternatives, modifications, and variations will be apparent to those skilled in the art in light of
the aforegoing description. Accordingly, it is intended to embrace all such alternatives, modifications, and
variations which fall within the scope of the included claims. All matters hithertofore set forth herein or
shown in the AGEaRIPRRMIMONAFRWIRGSHRTE: to be interpreted in an illustrative and non-limiting sense. 9
THE INVENTION CLAIMED IS: 1. An integrated circuit memory system comprising: forming a substrate
with equidistant spaced shalloiegrerediiisolatiemoegigaspfetmindgsagtive regions and dummy active

regions within the syot%strate 8%%’%’% enwtlteeel%llglgﬁ]ttant gg@&gﬁ%g@ rlé(r)lc tren 1rgnllsolatlor] regions; forming

sources and drains Wl%nrgt?ﬂle_ac ive regions; prowé r%lg wordlines and source Ilrr%ls?nesktending in a first
direction and bitlineforexaraging ire gl @cord diranlicetisn deiiensing thonthe srbgios wveedhdhdummy active

regions for strapping the wgydliogs: gacthasRNGRHINERINARR RiElngs. 2. The system as claimed in claim
1 further comprisin%:wfo.rming charge trapping layers beneath the wordlines. 3. The system as claimed in

claim 1 wherein: forffiRg e ugel Rl ey 80 LRantiye e’ Ssolation regions creates an uniform
equidistant critical diraeiasignvinraibstaatinliyalicatiive ergindisg 4inThefisyStarecasncClaimedtlineslaim 1

wherein: forming the eqwg;(sfte%g}ns lg%esoelc%gall %nggnch &solatlon regions prevents absorption of plasma

charges by adjacent active regions during e cllng. 5: The system as claimed in claim 1 wherein: forming
the equidistant spadensiationatterseirisobatio heedjiomyelirninaksotielsh slteppintgethermisulanion stresses

that affect channel mobility, fARJEEALE L GHCUIHMaMory system comprising:

2. The system as claimed in claim 1 further comprising:

forming charge trapping layers beneath the wordlines.

3. The system as claimed in claim 1 wherein:
forming the equidistant spaced shallow trench isolation regions creates an uniform

equidistant critical dimension in substantially all active regions.

4. The system as claimed in claim 1 wherein:
forming the equidistant spaced shallow trench isolation regions prevents absorption of

plasma charges by adjacent active regions during etching.

5. The system as claimed in claim 1 wherein:
forming the equidistant spaced shallow trench isolation regions eliminates the shallow

trench isolation stresses that affect channel mobility.

6. An integrated circuit memory system comprising:

forming a substrate with shallow trench isolation formations spaced equally apart;

forming dummy active regions between the shallow trench isolation formations
located below contact regions;

forming active regions between the shallow trench isolation formations not below the
contact regions;

forming sources and drains within the active regions;

forming charge trapping layers over the active regions;

forming wordlines and source lines extending in a first direction;
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forming a substrate with shallow trench isolation formations spaced equally apart; forming dummy active
regions between the shallow trench isolation formations located below contact regions; forming active
regions between the shallow trench isolation formations not below the contact regions; forming sources
and drains within the active regions; forming charge trapping layers over the active regions; forming
wordlines and souréeriives iiaedingehdiadinat dhesendrdird@iformieigthtiredlee peingdrrersecond
direction over the wordlingg angdythe source lines; and forming wordline contacts and source contacts
within the contact regions for strapping the wordlines and the source lines to the bitlines. 7. The system
as claimed in claim 8 WS BRI THE S HOG S UBpIRGTAS S r iuRIJBS fEPRTNG BRIt alRirs. 8. The
system as claimed in clairu@ppheréiniviatmiag dietchssgediappingHapatméaciudes forming SONOS
non-volatile memory cells. 9. The system as claimed in claim 6 further comprising: configuring the system
such that substantidlly all e sxstice reglomseéxhipmdifshmeiperformance characteristics. 10. The system

as claimed in claim @ fyrtber COMRESINGLif0RfGNiNGRE RYIBINANGINIfEFM sector erases. 11. An
integrated circuit memory system comprising: a substrate with equidistant spaced shallow trench isolation

regions; active regigns antihdumirem actueniegiansinithimbfhieisubstrate between the equidistant spaced

shallow trench isol ion.regtiﬁ)gls sources and.drains VC\IIII'EHIeI’Sl e activ§orﬁgi§n5' WOfeg[l'ﬁnes and source lines
a

extending in a first cirachon Snd mtince Butenaing in orming non-volatile memory
cells.

9. The system as claimed in claim 6 further comprising:
configuring the system such that substantially all the active regions exhibit uniform

performance characteristics.

10. The system as claimed in claim 6 further comprising:

configuring the system for uniform sector erases.

11. An integrated circuit memory system comprising:

a substrate with equidistant spaced shallow trench isolation regions;

active regions and dummy active regions within the substrate between the equidistant
spaced shallow trench isolation regions;

sources and drains within the active regions;

wordlines and source lines extending in a first direction and bitlines extending in a
second direction; and

contact regions over the dummy active regions for strapping the wordlines and the

source lines to the bitlines.

12. The system as claimed in claim 11 further comprising:

charge trapping layers beneath the wordlines.

13. The system as claimed in claim 12 wherein:

the charge trapping layers include ONO layers.

14. The system as claimed in claim 12 wherein:

the charge trapping layers include forming SONOS non-volatile memory cells.

11



second direction; and contact regions over the dummy active regions for strapping the wordlines and the
source lines to the bitlines. 12. The system as claimed in claim 11 further comprising: charge trapping
layers beneath the wordlines. 13. The system as claimed in claim 12 wherein: the charge trapping layers
include ONO layers. 14. The system as claimed in claim 12 wherein: the charge trapping layers include
forming SONOS nohivolatfike meieoms ckligied m ¢BiTH shisteii as claimed in claim 11 wherein: the

equidistant spaced ghallpuiigRCctpiRelpliom sRARASICIGME AT LM BarUIdistanfierlidirension in

substantially all active regions. 16. The system as claimed in claim 11 wherein: the equidistant spaced

shallow trench isolation regigfd frageHe BB HH gAY <dh&IYEs by adjacent active regions during

etching. 17. The sysgem a§h%lz§1irg%ed in Iaimdl%l\é\ihere}ip%)vtﬁle equidistant spaced shallow trench isolation
C t

. . . €I as clalme ali c11. .y
regions eliminates shallow tre isolation stresses that aftect channel mobility. 18. The system as

claimed in claim 11thhegeidising srpacdcthalparisenshyselelisderedtbey piehothabsemieohtlessrand wordline

contacts. 19. The system@&g@ig}eﬁj%&{mﬁgr@éﬁ@@gﬁ%@eﬁg m is configured such that substantially
all the active regions exhibit uniform performance characteristics. 20. The system as claimed in claim 11

wherein: the systenvis coniigsyrechiak uniiaemisetion erasaseid:2
the equidistant spaced shallow trench isolation regions eliminates shallow trench

isolation stresses that affect channel mobility.

18. The system as claimed in claim 11 wherein:

the contact regions may include either or both source contacts and wordline contacts.

19. The system as claimed in claim 11 wherein:
the system is configured such that substantially all the active regions exhibit uniform

performance characteristics.

20. The system as claimed in claim 11 wherein:

the system is configured for uniform sector erases.
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