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used t o SerREOPHYstor stugties ychudingrthe pRyBungtdafeatess. pPitch is defined as
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used to form the features. For example, photolithography is a conventional method of patterning
features, such as conductive lines, on a substrate. The concept of pitch may be used to describe
20 the size of these features. Pitch is defined as the distance between identical points in two
neighboring features. These features are conventionally defined by spacings between adjacent
features, which may be filled by a material, such as an insulator. As a result, pitch may be
viewed as the sum of the width of a feature and of the width of the space separating that feature
from a neighboring feature, or the distance between one edge of a feature and the
25  corresponding same edge of the next adjacent feature. However, due to factors such as optics
and light or radiation wavelength, photolithography techniques have a minimum pitch below
which the particular photolithographic technique cannot reliably form features. Thus, the
minimum pitch of a photolithographic technique may limit feature size reduction.
Pitch doubling, or pitch multiplication, techniques have been proposed for extending the
30  capabilities of photolithographic techniques. One example of a method of pitch multiplication
is illustrated in FIGS. 1A-1F herein and described in U.S. Pat. No. 5,328,810, issued to
Lowrey et al., the entire disclosure of which is incorporated herein by reference. With
reference to FIG. 1A, photolithography may first be used to form a pattern of lines 10 ina
photoresist material overlying a layer 20 of an expendable material and a substrate 30. As

35 shown in FIG. 1B, the pattern may then be transferred by an etch step (preferably anisotropic)



Pitch doubling, or pitch nmultiplication, techniques have been
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FI Gs. 1A-1F are schematic, cross-sectional views of mask |ines forned
i n accordance wi th conventional pitch doubling nethods;

FIG 2 is a sinplified plan view of azcircuit |ayout for one
configuration of a 6F2 5 nenory array; FIG 3is a
cross-sectional view of an enbodi nent of a work piece at a
prelimnary stage in processing; FIG 4 is a plan view of an
embodi megRRE D%‘.S\WIK‘TDOSJQ?I‘MEJEH&'WWQMQ}MWGSbSGQUGN
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FIG 5Cis a cross-sectional view of an enbodi nent of a seni conduct or
structure at FIGs? ﬁg@mﬂﬂ@dpﬁﬁﬂﬁwmga&wﬁﬁmbt&mroh@cdnﬁgmrattohjlloﬁsﬁﬁ??at ed in
FIG HB; 15FIG 6A is a top view of an enbodi mrent of a sem conduct or
struct urB®BAY2ERE 6B is a cross-sectional view of the semiconduct or
structure of WGBS isGArdsakeionl veg of ieentbasiiest of b werk pidee kethrdiminary stage
FIG 6C js a cross-sectional view of an enbodi ment of a sem conduct or
st ruct ur B PEIC®HI%E; age in processing step subsequent to that
i11ustrated ipIGH Sa fhBviedPdtlafFemBiient 8f 4 MBk plebut @ btagdinprbaghseey of a
sem conduct or structure and FIG 7B is a cross-sectional view of the
sem condthbpesrend pythatdlipsated ME[@3: 74 t aken al ong t he dashed |ine
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a cross-sectional view of fhe semiconductor structure of FIG. GA taken along the dashed line
labeled A;

FIG. 6C is a cross-sectional view of an embodiment of a semiconductor structure at a

stage in processing step subsequent to that illustrated in FIG. 6B;

20 FIG. 7A is a top view of an embodiment of a semiconductor structure and FIG. 7B is
a cross-sectional view of the semiconductor structure of FIG. 7A taken along the dashed line
labeled A;

FIG. 8 is a cross-sectional view of an embodiment of a semiconductor structure at a
stage in processing step subsequent to that illustrated in FIG. 7B;

25 FIG. 9 is a top view of an embodiment of a semiconductor structure at a stage in
processing subsequent to that illustrated in FIG. §;

FIG. 10A is a top view of an embodiment of a semiconductor structure and FIG. 10B
is a cross-sectional view of the semiconductor structure of FIG. 10A taken along the dashed
line labeled A; )

30 FIG. 11A is a top view of an embodiment of a semiconductor structure and FIG. 11B
is a cross-sectional view of the semiconductor structure of FIG. 11A taken along the dashed
line labeled A;



is a cross-sectional view of the sem conductor structure of FIG 11A

t aken al ong the dashed Iine |abeled A4 4 FIG 12Ais a top
vi ew of an enbodi nent of a sem conductor structure at a stage in
processi ng subsequent to that illustrated in FIG 11B and FIG 12B is

a cross-sectional view of the sem conductor structure of FIG 12A

taken al ong tHie. dasiadop view of abahedirAént bf £semicbndetér stroguiéiaeustade ian
enbodi nent of a sem conductor structure at a stage.in 5processjng

subsequéFtcetgWatednent ifspatdtustrated indfle: Thiband FIG. 128 fy agrossasgetiapabvipy of

vi ew of tﬁ’é’seﬁ'ﬁg@ﬂbﬁgﬁmﬁfur@oﬁﬁ@ GORAHEH Along il itibi9iR Mbeltd@; 14B is a
cross-sectional view of the sem conductor structure of FIG" 14A taken

al ong t he dad®ed!3is aton upepban smbodiment of a semigondictortriaiurg at a stage in
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Stl‘UCth]ﬁ@léjjéI‘eﬂI]:g vari ous stages of fabrication; 15FIG 18B is a
cross-sectional view of the sem conductor structure of FIG 18A taken
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views Ol goRadbiRal Sablapatic ikl M L IMELS during various

stages o rication
FIG. 16 is a top view of an embodiment of a semiconductor structure at a stage in

processing subsequent to that illustrated in FIG. 185;
FIGs. 17 and 18A are top views of embodiments of semiconductor structures during
various stages of fabrication;
15 FIG. 18B is a cross-sectional view of the semiconductor structure of FIG. 18A taken
along the dashed line labeled A; and
FIGs. 19 and 20 are top views of embodiments of semiconductor structures during

various stages of fabrication.
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DETAI LED DESCRI PTI ON The foll ow ng description provides
illustrative exanples of enbodiments of devices and nethods of the

I nvention with reference to the drawi ngs. Such description is for
illustrative 5 purposes only and is nonlimting to the scope of the

i nvention. The draw ngs presented herein are not necessarily drawn to
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20  isolate active areas on the substrate.

Subsequently, recessed access device (RAD) trenches, may be formed on the
substrate. As described in detail herein and as illustrated in FIGs. 11A-15, multiple mask
materials may be formed on the isolated active areas and patterned. Spacers may be formed
adjacent to the mask materials and, after removal of the spacers, the mask materials may

25  function as masks during subsequent etching to form the sub-lithographic trenches. By way
of non-limiting example, the trenches may be RAD trenches, FIN trenches, double FIN
trenches, or wordlines of a memory array.

Conductive lines and grounded gates of a memory array may then be formed on the
substrate. As described in detail herein and as illustrated in FIGs. 16A-20, alternating mask

30  materials and spacers may be formed above the trenches and patterned. The mask materials
may be removed and the spacers may function as masks during subsequent etching to form
connections to the trenches.

The following description provides specific details, such as material types, etch
chemistries, and processing conditions, in order to provide a thorough description of

35  embodiments of the invention. However, a person of ordinary skill in the art will understand



30 materials and spacers nay be formed above the trenches and
patterned. The mask nmaterials may be renoved and the spacers may
function as masks during subsequent etching to formconnections to
t he trenches. The foll ow ng description provides specific
details, such as material types, etch chem stries, and processing
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substrate 110. A plurality of continuous active areas
mbodlments of the invention may include pitch-doubling features to form an active

area, trenches in gates and/or connections to gates of a 6F2 memory array. FIG. 2 shows a

simplified view of a portion of a circuit layout for a 6F2 memory array, which is referred to
herein as memory array 100 including a substrate 110. A plurality of continuous active arcas
30 112 may be formed relative to substrate 110. For purposes of clarity, each illustrated
continuous active area 112 has been shown to extend outside the boundary of substrate 110.
Continuous active areas 112 are conventionally non-linear, following a serpentine path across
the memory array 100 in a substantially horizontal direction. A plurality of buried bit lines

118 are shown as hatched areas extending generally horizontally across memory array 100.



30112 may be forned relative to substrate 110. For purposes of
clarity, each illustrated continuous &ttive area 112 has been shown
to extend outside the boundary of substrate 110. Continuous active
areas 112 are conventionally non-linear, follow ng a serpentine path
across the nmenory array 100 in a substantially horizontal direction.
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25  wordlines relative to individual memory cells 125. Electrical isolation between adjacent pairs
of memory cells 125 is provided by intervening conductive line 134, which, in operation,
may be connected with ground or a suitable negative voltage. Alternatively, field oxide
isolation techniques may be utilized.

The memory array 100 depicted in FIG. 2 may additionally include capacitor

30  containers 136 and bitline contacts 138. Capacitors may conventionally be formed within
capacitor containers 136 and may be coupled to active areas via storage node contacts 140, In
particular aspects, the storage node contacts 140 may include a conductive material which

extends to a node portion of an active area.
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material 250, an optional etch-stop material 260, first expendable material 212 and selectively
definable material 210 on the substrate 110. Collectively, insulative material 250, the
optional etch-stop material 260, expendable material 212 and selectively definable material

25 210 may be referred to as “masking materials.” While the materials are illustrated on the
substrate 110 in the form of layers, the materials may also be formed in other configurations.
The masking materials described herein may be formed by any suitable deposition technique
including, but not limited to, spin coating, blanket coating, chemical vapor deposition
(“CVD”), atomic layer deposition (“ALD”), plasma-enhanced ALD, or physical vapor

30 deposition (“PVD”). Depending on the specific material to be used, the technique for
forming the masking materials may be selected by a person of ordinary skill in the art.

By way of nonlimiting example, the substrate 110 is formed from silicon, such as a

silicon semiconductor substrate. Insulative material 250 may be deposited on the substrate
110. The insulative material 250 may be a silicon oxide, such as tetracthylorthosilicate

35  (“TEOS™), silicon dioxide (*Si0,”), or a high density plasma (“HDP”) oxide. The insulative
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rnatenal 212 and the substrate 110 function to transfer a pattern derived from the expendable

material 212 to the substrate 110, these materials are selected so that they may be selectively
25  etched relative to other exposed materials. As used herein, a material is “selectively etchable”
when the material exhibits an etch rate of at least approximately two times greater than that of
the other material exposed to the same etch chemistry. Ideally, such a material has an etch
rate of at least approximately ten times greater than that of another material exposed to the
same etch chemistry. As such, it will be understood that the expendable material 212,
30  insulative material 250 and etch-stop material 260 may be any combination of materials that
enable selective removal as described herein.
The selectively definable material 210 may be definable by a lithographic process, e.g.,
formed of a photoresist material, including any photoresist material known in the art. Since

photoresist materials and photolithographic techniques are well known in the art, selecting,
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30 conventional etch process, such as a conventional dry etch process, a conventional wet etch
process, or combinations thereof. By way of non-limiting example, a dry etch chemistry may
be used to etch the expendable material 212, producing the expendable structure 264 having
substantially vertical sidewalls 265. As used herein, the term “substantially vertical
sidewalls” means and includes sidewalls having a slope angle of less than approximately 5°

35 o the vertical. In one embodiment, the width of the expendable structures 264 may be F.
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material 214 is formed from SiOy, the anisotropic etch may be a plasma etch, such as a

30  CFs-containing plasma, a C,Fs-containing plasma, a C4Fg-containing plasma, a
CHFs-containing plasma, a CH;Fa-containing plasma, or mixtures thereof. If the spacer
material 214 is formed from silicon nitride, the anisotropic etch may be a CHF3/0»/He
plasma or a C4Fs/CO/Ar plasma. The spacers 268 produced by the etch may be present on

substantially vertical sidewalls of the etched portions of the modified structures 264a. The
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across t hetefgingtinad alb]sﬂzﬁhtmhy |heritév@al direction across the substrate 110 while the
25  openings 221 of the active area mask 220 are illustrated as extending substantially
perpendicular to the active area 230. The active area mask including the openings 221
may be thought to extend in a substantially vertical direction across the substrate 110.
The active area mask 220 may be formed from carbon, such as amorphous carbon or
transparent carbon. To reduce the dimensions of the openings 221 in the active area
mask, sacrificial spacer material (not shown) may, optionally, be deposited on
30 sidewalls of the openings 221 and trimmed to expose the active area mask 220 such
that the active area- mask 220- openings- 221 are flanked by spacers. The pattern of
openings 221 may be transferred to the substrate 110 to isolate the active areas 230.
The pattern of openings 221 in the active area mask 220 may be transferred by
conventional etching methods or by methods described herein. In an embodiment of
35 the invention, a 70 nm pitch active area 230 may be formed on the semiconductor

structure 200,



25 openings 221 of the active area mask 220 are illustrated as

ext endi ng substantially perpendicularlio the active area 230. The
active area mask including the openings 221 may be thought to extend
in a substantially vertical direction across the substrate 110. The
active area mask 220 nmay be formed from carbon, such as anorphous
carbon or tr agspanentFIGarNbAannd TOB, tkohties irbemaiiBD0ShaNs réhovict @nd the
openi ngs 221 in the actjve area mask, sacrificial spacer mater]al
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etched in the location previously masked by the active area mask 220.
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mask to etch the substrate 110. The substrate 110 may 5be etched by
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suf 4 ci gRtetdociRalidtgve the desired depth in the 10silicon. Af ter
etching, 'the sgapers may be renoved 2¥ conventional nethods, such as
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t he spablanketdegosited onsy tiersomicondidtoristragtute? 0 sipd denstfiednds imownamthead-
using AThe first fill material 226 may be a silicon dioxide-based material, such as a
20  spin-on-dielectric (“SOD”), silicon dioxide, TEOS, or a high density plasma (“HDP”) oxide.
The first fill material 226 may be planarized, such as by chemical mechanical polishing
(“CMP™), to remove portions of the first fill material 226 extending above silicon pillars 232
of the substrate 110.
The silicon pillars 232 in the active area 230 and first trenches 222 shown in FIGs. 10A
25  and 10B have been pitch doubled in two directions. It will be appreciated that while the pitch is
actually halved in the example above, this reduction in pitch is conventionally referred to as
pitch “doubling.” It will be further understood that embodiments of the invention include pitch
doubling in only one direction, for example, either the width of the silicon pillar 232 or the width
of the first trenches 222. In an embodiment of the invention, the width of the silicon pillar 232
30  and/or the width of the first trenches 222 may be sub-lithographic.
The semiconductor structure 200' of FIGs. 10A and 10B may be subjected to further
processing. By way of non-limiting example, the semiconductor structure 200" may be
subjected to an additional pitch doubling process to form trenches in gates of a memory array, as
shown in FIGs. 11A-15. With reference to FIG. 11A, second expendable material 312 may be

35  deposited over the active area 230 and patterned as described herein. The second expendable



15dry etch chem stry. Referring to FIG 10A, first trenches 222
are formed between active areas 230 widch may be, for exanple, active

silicon. As showmn in FIG 10B, a first fill material 226 may be
bl anket deposited over the sem conductor structure 200 and densified,
as known in the art. The first fill material 226 nmay be a silicon
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312 may be deposited over the active area 230 and patterned as
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mat eri al 2 and trimred by conventional nethods. The spacer materi al
314 may exengdebiapiees] 342 and sppcer material 314, as shown in FIGs. 12A, 12B. The sacrificial

material 313 may include the same material as the second expendable material 312, or may be
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any material that is selectively etched compared to the spacer material 314,
As shown in FIG. 13, the spacer material 314 may be selectively etched relative to the
25  second expendable material 312 and the sacrificial material 313 to create a gap 334. The
remaining expendable material 312 and sacrificial material 313 may function as a mask during
etching of the underlying substrate 110 to form the second trenches 322 in the location of gap
334, as shown in FIG. 14A. The second trenches 322 may have a width of 1/2F. Due to the
spacing of the second expendable material 312 and sacrificial material 313, the second trenches
30 322 may be positioned asymmetrically on the substrate 1 10. The substrate 110 may be etched
by ion milling, reactive ion etching, or chemical etching. For instance, if the substrate is
formed from silicon, the substrate may be anisotropically etched using HBr/Cl; or a

fluorocarbon plasma etch. To etch a desired depth into the substrate formed from silicon, the



such that the second expendable material 312 and the spacer materi al
314 have a conbined 10 width of F. Thé>spacer material 314 may be
deposited by chem cal vapor deposition or atom c |ayer deposition.
The spacer material 314 may be any material capable of being
selectively renoved relative to the second expendabl e material 312
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expendable material 312 and sacrificial material 313 may be selected to withsiand the

subsequent trench etch chemistry.

25 Referring to FIG. 15, after forming the second trenches 322, a gate oxide material 370
may be grown by conventional methods. Next, various blanket transistor gate materials may be
formed by conventional methods to form the semiconductor structure 200" of FIG. 15. The
blanket transistor gate materials may be formed from materials of suitable work functions, such
as doped polysilicon 372 or a metal, i.e., TiN, a conductor 374, for example tungsten, and a

30 nitride capping material 376. The semiconductor structure 200" may be subjected to further
conventional processing to produce transistors in the second trenches 322.

The semiconductor structure 200" of FIG. 15 may be subjected to further processing, as
shown in FIG. 16. By way of non-limiting example, the semiconductor structure 200" may be
subject to pitch doubling to form connections to the transistor gates via wordlines (1.e.,

35  conductive lines). A first expendabie material 412 may be deposited over the semiconductor



5 substrate in which a RAD transistor is ultimtely formed. One .
exanpl e of a RAD transistor includes &6transistor gate (wordline)
which is partially formed within a trench in a sem conductor
substrate. After etching, the second expendable material 312 and the
sacrificial material 313 nay be renoved by conventional nethods. The
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first expen e mat 412 may be deposited over the sem conduct or
an embodiment of the present invention, the conductive lines 425 have a sub-lithographic width.
Numerous advantages are achieved by utilizing the methods of embodiments of the
25  invention to form the semiconductor structures 200, 200", 200". The methods described
herein accommodate pitch doubling of 6F? architecture at array gate patterning. The methods
described herein accommodate the 6F* architecture to be scaled significantly without scaling
the lithography required. As such, sub-lithographic features may be formed independent of
photolithography and etch trim capabilities. Further, the methods of embodiments of the
30  invention provide for pitch doubling of asymmetric features on non-equal line space. It will
be understood that the methods described herein may also be used during other fabrication
processes, for example, to define the linear self-aligned contact features, such as capacitors,

digit lines or other sub-lithographic features. The semiconductor structures 200", 200", 200"

may be subjected to conventional processing acts to produce the memory array 100 shown in



16 structure 200". The fast expendable material 412 nmay be patterned
by conventional nethods or nethods dedéri bed herein to expose the
under |l yi ng second trenches 322. Referring to FIG 17, a first
spacer material 414 may be deposited over the sem conductor structure
200". The first spacer material 414 may be planarized and tri med by
5 converrGonasint®ihtadsitiodd @rdcbistienesso 6drnd the nieiiosy arsqyal@Orarenmneertiahal,
414 may define the critjcal dimension of the transistor gate.
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and sec§ %?ﬁ@%ﬂé pue P& 402, as shown in FIG 18. The

t hi ckness of the second spacer material 404 may define the critical

di nensi ons of the grounded gate. The first spacer material 414 and
the second spacer material 404 may have a sub-Ilithographic w dth.
15As shown in FIG 19, the first expendable material 412 and second
expendabl e material 402 may be sel ectively renoved by conventi onal
techni ques. In an enbodi nent of the invention, the first expendable
material 412 and second expendabl e material 402 are anorphous carbon
and are renoved by conventional nethods, e.g., by using a

802-contai ning plasma. Then, the first spacer material 414 and second
spacer material 404 may function as masks during 20 a conventi onal
etch to formconductive lines 425, as shown in FIG 20. The
conductive lines 425 may function as wordlines 425 and grounded gate
425". The gap between nei ghboring wordlines 425 is asymmetrical as
conpared to the gap between the underlying active areas. In an

enbodi nent of the present invention, the conductive |ines 425 have a
sub-1ithographic wi dth. Numerous advantages are achi eved by utilizing
t he met hods of enbodi nents of the 25 invention to formthe

sem conductor structures 200', 200", 200'. The nethods descri bed
herein accommbdate pitch doubling of 6F2 architecture at array gate
patterning. The net hods described herein accommpdate the 6F2
architecture to be scaled significantly w thout scaling the

| it hography required. As such, sub-lithographic features may be
formed i ndependent of



phot ol i t hography and etch trimcapabilities. Further, the nethods of
enbodi nents of the 30 invention provide for pitch doubling of
asymetric features on non-equal line space. It wll be understood
that the nmethods described herein may al so be used during other
fabrication processes, for exanple, to define the |linear self-aligned
contact features, such as capacitors, jgligit lines or other
sub-lithographic features. The sem conductor structures 200', 200",
200" na;cl_bgmﬁgbj ected to conventional processing acts to produce the
y array 100 shown in 17 FIG 2. Since the additional processing
acts to formthe penory array 100 are conventional, these acts are
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trenched "i’% Ir@é@m[”ﬁ%rﬁeﬁ 3. A seniconductor structure
conprising a plurality of actl ve areas separated by isolation
regi ons, thedpl urdié sgmitondudtoe sthushisrei eictlain iy wieereds die adddsef the
devi ce isadatibesegioemsecisriesedhanttheaenipihawm feptaravsiteh of | ess than a
m ni num feature size. 4. The sem conductor structure of claim

3, wherein the Wﬂ*é‘s@ﬁwé&%u@t@? %Er'u%ihlfee&f' Qi iP Ies2id RO Wil of the
m ni ”“mpﬁu.ﬁ%hwe& ébﬁﬁe areas is | SRMERndHEtieRtaErdss Ure of claim

3, whereint w dt ep ura Ity of active areas is |less than

the m ni rrumfeature Si z
The sem?conductor structure of claim 3, further comprising

conductlve gate material within the recessed access device trenches and a
plurality of conductive lines elevationally outward of the plurality of active
areas and recessed access device trenches, some of the conductive lines
connecting with the conductive gate material within the recessed access
device trenches.

7. The semiconductor structure of claim 1, wherein the trenches
comprise insulative material therein.

8. The semiconductor structure of claim 7, wherein the insulative
material fills the trenches.

9. The semiconductor structure of claim 2, wherein the width of the
each pillar of the plurality of silicon pillars and the width of each trench of
the plurality of trenches are equal.

10. The semiconductor structure of claim 6, wherem the conductwe
lines have widths of less than the minimum feature size.



6. The sem conductor structure of claim3, further conprising
conductive gate material within the recessed access device trenches
and a plurality of conductive lines elevationally outward of the
plurality of active areas and recessed access device trenches, sone
of the conductive lines connecting with the conductive gate materi al
within the recessed access device tregpghes. 7. The

sem conduct or structure of claim1, wherein the trenches conprise

insulative mayer "Pfhe Ts@ﬁﬂ@bﬁ'ductor struc%.:re-l_JS'fsczI%‘f“rﬂ‘E?(qu]éﬁ‘étu@rthéTc:'b'r\%lUt:Hfl@e0‘c
clai m 71I|n\é’@etru?|d5‘a(1:t Ner tHs e A d LR %@é{é&: mVI tklt Hb% trenches.

9. The sem con or structure o erelnthe wi dth of the
each pillar of the Iurallt of S|I|con(gﬁllars and the width of each

trench of thé2pl ulhi FEYPIBPNYYEIRE SEYICLyTe gim 6, wherein gnojfpgr some
sen cond’ué'i’%rcoé‘PPGBt’%H'é‘eéfdQ;PQF GPBNeGhwiE; Hetw%wacgthﬁfe{é@ have
wi dt hs d¥ithindberraaseerd asPasFdeVicetrapehesze. - 19 11. The
sem conductor structure of claim®6, wherein the conductive lines run
paral | el thet1gecepsedearicessucteyist@cturenchelaim 12, wherkn tAdanother
sem condueidbf sid yohduetivd linbainave widiRs aif ne s e drethe eiRindfimt fe@ature
conduct isitge.l i nes do not connect with the conductive gate materi al
within the recessed access devi ce trenches. 13. The

Conduct uye | Hes HE 4ERiEfndl BpP b e(sfe% R AR R offer "
14. Thes\égnrﬁ Pﬁieuc MSU Ec]ﬁ g Oﬁ B agﬁgﬂ ec\’/\/ﬁéréerﬁg%he anot her sone
of the conductive Ilnes conprlse gr ounded gate i nes. 15. The
seni conduct ot Sst ried gediesndycipmsinmctuyiecrietlaim Het, gyivprede theg areundes

have wi @k lipps|heye witihs idess famihe eHnimemsiessure size.  16. The
sem conductor structure of claim®6, wherein the sone gate |ines

conprise worggl i nese sahflcdndidier sﬁ@@ﬂﬁe&bfﬂgaﬂrﬁ(ﬁ heie @PBh@ kot gate
conduct iiHgs|domfsr¥d watdARIEY, a9l @ireHIdesn gakingl Amaser EBRebf fie wor d
l'ines b@bﬁeu&ﬁ@@umeg ISICHERSIn b MBe IgTBBAH S QaYe aﬂbgcm& Ahthé Reordriminded

gate |i Bp@fg received betwéBR th@rﬂ@ﬁ%bW adfalcdnt 'éf %@Pr&urﬂﬂéﬂ s8ie
wher ei njjhBg, grounded gate |ines have widths of |ess than the m ni mum

feature size. 18. The sem conductor structure of claim 16,

wherei n the rd |nes have Wldthf fsthar]I th mnl mfeat‘ﬂef

si ze. ﬁﬁ? Rf §hrugt ‘F&cﬁ u?’é”'Bff O S INRER I 98] he

word |idate Hﬁ@% have widtas of dess thamtheapmy ﬁlaﬁ'érzftﬂrzﬁ size and the

grounded gate |ines have widths of |less than the m nimum feature

Si ze. 18. The semiconductor structure of claim 16, wherein the word lines
have widths of less than the minimum feature size,

19. The semiconductor structure of claim 16, wherein the word lines
have widths of less than the minimum feature size and the grounded gate
lines have widths of less than the minimum feature size.



