1 I NTEGRATED CI RCU T DEVI CE AND METHOD FOR MANUFACTURI NG SAMVE
GROSS- REFERENCE TO RELATED APPLI CATIONS 5This application is based upon

and clains the benefit of priority fromthe prior Japa
Appl i cation No.2011-089082, filed on April 13, 2011; t mm ﬂ” @@ Ltents of
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15 BACKGROUND
In recent years, the downscaling of interconnect spacing
has progressed as higher integration of integrated circuit
devices has progressed. In particular, many interconnects are
arranged parallel to each other in memory devices such as
20 MRAM (Magneto resistive Random Access Memory) and the like
o because the interconnects are drawn out from multiple memory
cells arranged in a matrix configuration. It is possible to utilize
a sidewall process to reduce the arrangement period of the
interconnects thus arranged parallel to each other. The
25 sidewall process is a method in which core members are formed
in line configurations, slimming of the core members is
performed, sidewalls are formed on two sides of the core
members, and the core members are subsequently removed.
Thereby, multiple sidewalls having an arrangement period of
30 half of the arrangement period of the core members can be
formed; and it is possible to form fine interconnects by using

the sidewalls as a mask.

However, it is also necessary to downscale the diameters
of the contact vias connected to the interconnects as the
35 interconnects are downscaled using the sidewall process.
Thereby, the formation of the contact vias becomes difficult; the
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Thereby, the formation of the contact vias beconmes difficult; the 2
contact vias becone finer; and the resistance undesirably increases.
SUMVARY 5l n general, according to one enbodi nent, an integrated circuit
device includes a plurality of interconnects and a contact via. The
pfurality of interconnects are arrangedarallel to each other. The contact
via is connected to each of the interconnects. A protrusion is forned at a

portion of the_egch, 10. of t he i nterconnects nnect t viato
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of the each ofincheasast erconnects separated fromthe portion having the
protrusion to recede in the direction of the arrangenent. The protrusion
formed on one interconnect of 15 two Iy y-adj acent interconnects anong

the plurality of interconnects is o the recess fornmed in one other
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i nt erconnect s aairstticedof bhe lagramgementyvi & texesaris dotrmedoatmaap@rtain usi on in
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first interconnect and a 30 second | nterconnect. The second inferconnect is
adj acent the fNP¥NG nt& cBFRFERE O8N ot im e dinectionontlof e
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portion having the recess is separated from portions on two
sides of the portion having the recess and is separated also

20 from the portion having the protrusion, in the each . of the
interconnects.

- In general, according to one embodiment, an integrated
circuit device includes a plurality of interconnects and a contact
via. The plurality of interconnects are arranged parallel to each

25 other. The contact via is connected to each of the
interconnects. A bent portion is formed at a portion of the
each of the interconnects connected to the contact via to curve
to form a protrusion in one direction of the arrangement. The
plurality of interconnects includes a first interconnect and a

30 second interconnect. The second interconnect is adjacent the
first interconnect and disposed in the direction of the protrusion
of the bent portion of the first interconnect as viewed from the
first interconnect. An opposing portion of the second

" interconnect is opposed to the bent portion of the first

35 interconnect. The opposing portion of the second interconnect

is separated from portions of the second interconnect on two



si des of the opposing portion and is separated also fromthe bent portion
of the second interconnect. In general, according to one

enbodi ment, an integrated circuit device includes a plurality of

i nterconnects and a contact 5 via. The plurality of interconnects are
arranged parallel to each other. The coAtact via is connected to each of
the interconnects. A bent portion is fornmed at a portion of the each of the
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In general, according to one embodiment, a
semiconductor device includes a plurality of first interconnects,
a plurality of second interconnects, and a contact via. The
25 plurality of first interconnects are formed over a semiconductor
substrate and arranged parallel to each other in a first direction‘.
The plurality of second interconnects are formed on an
inter-layer insulating film covered the plurality of first
interconnects and arranged parallel to each other in a direction
30 perpendicular to the first direction. The contact via is formed
at a cross region between a lower interconnect of the plurality
of first interconnects and an upper interconnect of the piurality
of second interconnects. The lower interconnect includes a
protrusion formed at a portion connected to the contact via.
35 The protrusion is protruded in the first direction. One of the
plurality of first interconnects is adjacent to the Ilower



5 disclosed for manufacturing an integrated circuit device. The nmethod can
include formng an insulating filmon a substrate. The nethod can incl ude
forming a plurality of core nenbers extending in one direction on the
insulating film Each of the plurality of core nenbers includes a
protrusion protruding in a 10 width diregtion and a recess receding in the
width direction at positions nmutually separated in-the one direction. The
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protrusion protrudlng in dth tion or recess rec in the
Wi dth directi ofCFoheROTORNB! sP et RRFWHET FWP s My Von N
protrusion sidewalls to link the two mutually-adjacent sidewalls to each

other. The first portion is between a portion of the region
having a narrow spacing between the sidewalls and a portion of
20 the region having a wide spacing between the sidewalls. The
portion of the region has the narrow spacing between the
sidewalls being interposed between the first portion and the
second portion. The method can include making a trench in
the insulating film by performing etching using the sidewalis
25 and the pillars as a mask. The method can include forming
interconnects by filling a conductive material into the trench.
In addition, the method can include forming a contact via to
connect to a portion of each of the interconnects having a width
wider than widths of the other portions of the each of the
30 interconnects.

In general, according to one embodiment, a method is
disclosed for manufacturing an integrated circuit device, The
method can include forming a conductive film on a substrate.
The method can include forming a plurality of core members

35 extending in one direction on the conductive film. Each of the
plurality of core members includes a protrusion protruding in a



protruding in the width direction or a recess receding in the width
direction fornmed in one other side surface of a second 5 portion. The

met hod can i nclude making the core nenbers finer. The nethod can include
formng sidewalls on side surfaces of the core nenbers. The nethod can

I hcl ude renoving the core nenbers. The nme& hod can include patterning the
conductive filminto a plurality of interconnects 10 by perform ng etching
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protrusion prOHulg.ghﬂg of Thferconnects have a first interconnect and a second
interconnect. The second interconnect is adjacent the first
15 interconnect and disposed in the direction of the protrusion of
the bent portion of the first interconnect as viewed from the
first interconnect. The method can include separating an
opposing portion of the second interconnect opposing the bent
~portion of the first interconnect from portions of the second
20 interconnect on two sides of the opposing portion while
separating the opposing portion from the bent portion of the
second interconnect. In addition, the method can include
forming a contact via to connect to the bent portion.
In general, according to one embodiment, a method is
25 disclosed for manufacturing an integrated circuit device. The
' method can include forming a conductive film on a substrate.
The method can include forming a plurality of core members
extending in one direction on the conductive film. Each of the
plurality of core members includes a protrusion protruding in a
30 width direction or a recess receding in the width direction
formed in one side surface of a first portion and a protrusion
protruding in the width direction or a recess receding in the
width direction formed in one other side surface of a second
‘portion. The method can include making the core members
35 finer The method can include forming sidewalls on side
surfaces of the core members, The method can include



30 width direction or a recess receding in the width direction formed in
one side surface of a first portion and a protrusion protruding in the
width direction or a recess receding in the width direction fornmed in one
ot her side surface of a second portion. The nethod can include making the
core nmenbers 35 finer.The nmethod can ina ude form ng sidewalls on side
surfaces of the core nenbers. The nethod can include 6 renoving the core
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i nt er connect s. portion of the first interconnect from portions of the first
interconnect on two sides of the bent portion of the first
interconnect while separating the bent portion of the first
interconnect from an opposing portion of the first interconnect.

15 The opposing portion is opposed to the bent portion of the
second interconnect. In addition, the method can inciude
forming a contact via to connect to the opposing portion of each
of the interconnects.

In the embodiment, the arrangement period of the

20 interconnects can be smalier. Thereby, higher integration of
the integrated circuit device can be realized.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 illustrates an integrated circuit device according to
25 a first embodiment;
FIG. 2 is a plan view illustrating a draw-out region of the
integrated circuit device according to the first embodiment;
FIG. 3 is a cross-sectional view along line A-A’ of FIG. 2;
FIGS. 4A to 4D are process plan views and
30 cross-sectional views of processes, illustrating a method for
manufacturing the integrated circuit device according to the
first embodiment;
FIG. 5 is a plan view illustrating the draw-out region of
an integrated circuit device according to a comparative example
35 of the first embodiment;
FIG. 6 is a plan view illustrating the draw-out region of




In the enbodi nent, the arrangenent period of the 20 interconnects can be
Smal l'er. Thereby, higher integration of the integrated circuit device can

be realized. BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1
illustrates an integrated circuit device according to 25 a first
enbodinent; FIG 2 is a plan view illustyating a draw out region of the

I ntegrated circuit device according to the first enbodinent; FIG 3 is a
cross-sectional vigw alo -A  of FLG 2: A4A to 4D are process
pl an vi ews and®3d" Eerg(fég ‘£gﬁ'ﬂ‘an‘$ﬁ’v'\‘fﬁee\'/5§°5‘ﬁmﬁr@c@ssse&onq PMRYYTEYNG a net hod
for manufacturing tFéGBnt eghat kel c7Pcuiaredepieresacc@aih ngviews hard r st

enbodi ment;  cross-sectidildp views é’f FHr%@eé!é&W IIILJs‘ﬂﬁét"r@é' BY mdt®odr ¥y out
region of an integrated. ci r%w t

|
Le  he 1 oAt PR enteoratse "SrOHE, fevcR, BeeBrBRonko e So oy out

region of % amaonclagrrmceﬂmantgwt devi ce according to a second enbodi nent;
Flos. 7A to [D are pracepss B gw\me@ UL FARE TRECH ANyt Feyon0be

processes, illustratin manuf act ur| n e | ntg{gnen ed circuit
l

devi ce.accordi 49 '%eqrﬁge<§csr§e&n CURBRARBANG t0 a third embo

FIGS. to are process plan views and

Cross- sectlonal views of processes, illustrating a method for
10 manufacturing the integrated circuit device according to the
third embodiment;

FIG. 10 is a plan view illustrating the draw-out region of
an integrated circuit device according to a fourth embodiment;

FIGS. 11A to 11D are process plan views and

15 cross-sectional views of processes, illustrating a method for
manufacturing the integrated circuit device according to the
fourth embodiment;

FIGS. 12A to 12D are process plan views and
cross-sectional views of processes, illustrating a method for

20 manufacturing the integrated circuit device according to a fifth
embodiment;

FIG. 13 is a plan view illustrating the draw-out region of
an integrated circuit device according to a sixth embodiment;

FIG. 14 is a plan view illustrating the draw-out region of

25 an integrated circuit device according to a variation of the sixth
embodiment;

FIG. 15 is a plan view illustrating the draw-out region of
an integrated circuit device according to a seventh embodiment;
and '

30 FIG. 16 is a plan view illustrating the draw-out region of
an integrated circuit device according to a variation of the
seventh embodiment.

DETAILED DESCRIPTION
35 Various embodiments will be described hereinafter with
reference to the accompanying drawings.




FIG 8 is a plan view illustrating the draw out region of an integrated
¢ircuit device according to a third enbodi ment; FIGS. 9A to 9D are
process plan views and cross-sectional views of processes, illustrating a
met hod for 10 manufacturing the integrated circuit device according to the
third enbodi ment; : FIG 10 is a plan view illustrating the draw out
region of an integrated circuit device according to a fourth enbodi nent;

FIGS. 11A to 11D ar iBf 0L 58 Ehﬁﬁdﬂ'ﬁg}ﬁ \ﬁgpbéfh&rcgﬁj%hosectional vi ews of

processes, illustrating a rre% 0 or manuracturil n_% the integ\rated circuit

devi ce according t oFlGe If Hustratenisdinkgaeated circuit davige agoN4igatPp are

process plan virewsmdodigiepss- secti onal views of processes, illustrating a
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fifth enbodi nent; t he dr aw out
region of &n iintegraeddiciwitdryicgeds@sdmL? dh8LTEOLIMEREN embodi ment ;
FIG 14 ijs a plan viFg@/. Bl ib%tl‘@ésj-sgctﬁdi‘l%ld\iié?f aling ﬁﬁémmqu&e?_z.nt egr at ed
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circuit devi cecar@wttivengorgons sagel t%t@%éﬂimti!‘%%ﬂi@ﬂoﬁio% 3%€ a plan
view illustrathgg itistrae@dy- oUThisegs osinpfaramlsat 6o afiediaci pean tvidens ce
accordi ng 1té) adf\e/gcrriitgj‘etd. BQIOO\I/. t he sevent h enbodi ment. DETAI LED DESCRI PTI ON
As illustrated in FIG. 1, the integrated circuit device 1
according to the embodiment is a memory device, e.g., an
MRAM. In the integrated circuit device 1, a silicon substrate 10
(referring to FIG. 3) is provided; memory array regions lla and
15 11b of two mutually-separated locations are provided in the
front surface of the silicon substrate 10; and a draw-out region
12 is provided between the memory array regions 11a and 11b. .
Hereinbelow, for convenience of description, a direction
from the memory array region 1lla toward the memory array
20 region 11b is taken as a +X direction; the reverse direction is
taken as a -X direction; and the +X direction and the -X
direction are generally referred to as the X direction.
Directions perpendicular to the front surface of the silicon
substrate 10 are taken as a +Z direction and a -Z direction; and
25 directions orthogona! to both the X direction and the Z direction
are taken as a +Y direction and a -Y direction, :
Multiple memory cells MC are arranged in a matrix
configuration in each of the memory array regions 11a and 11b.
A common interconnect 14a is drawn out from the multiple
30 memory cells MC of the memory array region 11a arranged in
one column along the X direction to reach the draw-out region
12. Similarly, a common interconnect 14b is drawn out from
the multiple memory cells MC of the memory array region 11b
arranged in one column along the X direction to reach the
35 draw-out region 12.
A sense amplifier region 13 is provided on the -Y



35Vari ous enbodi nents will be described hereinafter with reference to the

acconpanying drawings. First, a first enbodiment will be described.
FIG 1 illustrates an integrated circuit device according to the
enbodinent. FIG 2 is a plan viewillustrating a drawout region of the 5

i htegrated circuit device according to tshe enbodinent. FIG 3 is a
cross-sectional view along line A-A of FIG 2. For easier view ng of the
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Z direction argrd\aked & thetdilidbhesiidmatandod and theeficbRibnnects 14
are provided on the inter-layer insulating film 21. An
inter-layer insulating film 22 is provided on the inter-layer
15 insulating film 21 to cover the interconnects 14; and the contact
vias 16 are buried inside the inter-layer insulating film 22. The
interconnects 15 are provided on the inter-layer insulating film
22; and an inter-layer insulating film 23 is provided to cover the
interconnects 15. The interconnects 14 are connected to the
20 lower ends of the contact vias 16; and the interconnects 15 are
connected to the upper ends of the contact vias 16.

As illustrated in FIG. 2, the interconnect 14a and the
interconnect 14b are arranged to be parallel to each other at
uniform spacing. The interconnect 14a and the interconnect

25 14b are arranged alternately in the Y direction. Protrusions 31
are formed in the portions of the interconnects 14 where the
contact vias 16 are connected. The positions of the
interconnects 14 where the contact vias 16 are connected are
different from each other in the X direction. In each of the

30 interconnects 14, a recess 32 is formed in a portion separated
in the X direction from the portion where the protrusion 31 is
formed. In each of the interconnects 14, the protrusion 31 is
formed on a side surface on the +Y direction side of the
interconnect 14 to protrude in the +Y direction. The recess 32

35 is formed in a side surface on the -Y direction side of the
interconnect 14 to recede in the +Y direction. In other words,



Mul tiple nenory cells MC are arranged in a matrix configuration in each of
the nenory array regions 11a and 11b. A common interconnect 14a is drawn
out fromthe nmultiple 30 nenory cells MC of the nmenory array regi on ha
arranged in one colum along the X direction to reach the draw out region
12. Simlarly, a conmon interconnect 14pois drawn out fromthe nultiple
menory cells MC of the nenory array region 11b arranged in one colum al ong
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to the uppgy egdshel heRRiAcCkidd a8 Hewed from the ddd UstdrabRlett FIG 2,

t he interconneg 14a ang the interconnect 14b are arranged to be parall el
to each ot her “uni form spaci ng. The interconnect 14a and the interconnect
25 14b are arranged Talet slitmt3d yarenmadade YndiweclkocahionBr of ramihon$ t3k ar e

formed in the pRErARES {4e il BEERTIEEAS ilfelbRRADA £98idGHY a5 16

are connected.. The positions o I nt erconnect.s , e contact vias

16 are connect ®4OHECRi R HUR: 1 IRFREOA AN of Af ptheninteregnReitsot?s I n each
of the 30 2iht etreompoetive Mhera thexesseS? 3% i6 ofaretkd risasqparbied fseparated in
the X directio 1 t td: e t t J 1.4 o] I n each
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direction. Thesemaassd JPordStiee Hortien where Hiaderstrubroe3dnstfbemed. di rection
side of the That is, the integrated circuit device 1 is a semiconductor
25 device. The device 1 includes the plurality of interconnects 14,
the plurality of interconnects 15, and the contact vias 16. The
interconnects 14 are formed over the semiconductor substrate
10. The interconnects 14 are arranged parallel to each other in
the X direction. The interconnects 15 are formed on the
30 inter-layer insulating film 21 covered the interconnects 14.
The interconnects 15 are arranged paralle! to each other in the
Y direction perpendicular to the X direction. The contact vias
16 are formed at a cross region between a lower interconnect
and an upper interconnect. The lower interconnect is one of
35 the plurality of interconnects 14. The upper interconnect is one
of the plurality of interconnects 15. The lower interconnect



i nterconnect 14 to recede in the +Y direction. In other words, 10 in the
i aterconnects 14, the protrusions 31 protrude in the sane direction (the +Y
direction); and the recesses 32 recede in the sane direction (the +Y
direction). In tw nutual |l y-adjacent interconnects 14, i.e., one 5

i ht erconnect 14a and the interconnect 14h adjacent to the interconnect 14a,
the protrusion 31 forned in one interconnect 14 opposes the recess 32

fornmed in the ot her erconnect configurati el st antl ally
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pillars, and the interconnects are marked with dots. This is
20 similar for FIGS. 7A to 7D, FIGS. 9A to 9D, FIGS. 11A to 11D,
and FIGS. 12A to 12D described below,

In the embodiment, the interconnect 14 is formed using
a sidewall process and a damascene process.

First, as illustrated in FIG. 3, a prescribed drive circuit is

25 formed in the front surface of the silicon substrate 10. For
example, the memory cells MC (referring to FIG. 1) are formed
in the memory array regions 11la and 11b while forming sense
amplifiers (not illustrated) in the sense amplifier region 13.
Then, the inter-layer insulating film 21 is formed on the silicon

30 substrate 10.

Then, as illustrated in FIG. 4A, an insulating film 41 is
formed on the inter-layer insulating film 21. Continuing,
multiple core members 42 are formed on the insulating film 41.
Each of the core members 42 is formed in a line configuration

35 extending in the X direction; and a protrusion 43 and a recess
44 are formed at positions mutually separated in the X direction.



includes the protrusion 31 forned at a portion connected to the contact via
16. The protrusion 31 is protruded in the X direction. One of the
interconnects 14 that is adjacent to the |ower interconnection includes the
recess 32 formed at an 5 opposite side to the protrusion 31. The recess 32
i5 separated fromthe protrusion 31. 12 A nmet hod for nmanufacturing the
integrated circuit device according to the enbodiment will now be
described. FIGS. 4A to 4D are process plan yviews and 10 cress-sectional
Vievs of proceliBeroTISIER i TG AR SnEERD G AEoF CiRaRUrAEEuST Ao SRS

i ntegrated ci re@nbered2cen dbeortdi dyectionhsidenypdheedimension t in|theeach of
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right al view of the pr :
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the pillars, aﬁ\ﬁ_ﬁ%&{ ﬁ?éﬁloﬁﬁg@?sdgﬁoﬂgﬁeﬁgmﬁ{ Hof‘é@ ?tl;?l §n|§st‘ﬁ%0 simlar
for FIGS. 7A tBOFHONE AShegrecessep 49rinche 1 direstionmresdiffereas frama to 12D
descri bed bel omach other. | n the enbodi nent, the interconnect 14 is forned

using a sidewall pr R adammag dPr @cesss. Fidt , s @Sinhinhusisrated in
FIG 3, auﬁéescri begﬁ)g‘r%lﬁ]vl"gl ircuit |s?a2c% f or ned C|5n tzgé f?‘ont Isgrff';lsce of the

silicon subdtrBedormedran thratReeMamBefdrip Ak tRE qarer BemMbe St o FI G
1) are formed #2 filer. MO aimay thegpratsuddd amnduit lofvind préteusiong sense

ampl i fiers (nohsi Lhysheateudd s ReBraneplddosehar S Qaddeq TN, L he

inter-layer insulating fiIlm21 i rmed on the silicon strate 10.
Then, as illust®BEEH in FIG 4A, an insulating film41l is fornmed on the
inter-layer insulatimmgnfiddnilAistréieet imFAEIGY,40ULIdgW &< A5 arefoemad42 are

formed on #Qe Bﬂsﬂﬁleaﬁigggsdujfé& dhe tﬁ@c{bhr%f gztetﬂr.‘?b&%r 8 2RI of n%,sféro.r med in
a |ine configuration extending 1n the X direction.’ and a protrusion 43
and a recess 48xam®leordediligpnpdutidentirmuiil tRe sepdrat edrfaget madx

direction. 12performing etch-back. Continuing, the core members 42 are
removed. Thereby, the multiple sidewalls 45 extending in the

X direction remain on the insulating film 41. At this time, the

20 arrangement period of the sidewalls 45 is half of the
arrangement period of the core members 42. The portion of

the sidewall 45 formed on the side surface of the protrusion 43

of the core member 42 is a curved portion 46 that is curved
along the side surface of the protrusion 43. Similarly, the

25 portion of the sidewall 45 formed on the side surface of the
recess 44 of the core member 42 is a curved portion 46 that is
curved along the side surface of the recess 44. Because the
position of the curved portion 46 in the X direction is different
between the multiple sidewalls 45, the straight portions of the

30 adjacent sidewalls 45 are positioned adjacently in the two Y
directions as viewed from the curved portion 46 of one sidewall

45. Accordingly, as illustrated as a region a in FIG. 4C, there is

a narrow spacing to the adjacent sidewall 45 on the side of the
protrusion of the curved portion 46. On the other hand, as

35 illustrated as a region B in FIG. 4C, there is a wide spacing to
the adjacent sidewall 45 on the side of the recess of the curved



The protrusion 43 protrudes fromthe side surface of the core nenber 42 on
the +Y direction side by the dinensiont in the +Y direction. On the other
hand, the recess 44 recedes fromthe side surface of the core nenber 42 on
the -Y direction side 5 by the dinensiont in the +Y direction. In the

mul tiple core menbers 42, all of the pogstions of the protrusions 43 and
the positions of the recesses 44 in the X direction are different from each
ot her. . %ntinui ng as illustrated in FIG 4B, slinmring is 10
performed on tRYUOS &menbers 42 to make the core menmbers 42 finer. At this
time, the protrudedCantinningf pilargprér rarei dorm@dand aheortierdeld theount of
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e tiple si evvalsjf%, tph ht
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46. On the ot hesingakitdhogaariy; | Thet pitees 4dsake fagined of enmeterialithat here s
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20 insulating film 41 is formed of silicon oxide and the sidewalls 45

are formed of silicon nitride. Specifically, the pillars 47 are

formed by forming an organic film by coating, forming a silicon

oxide film thereon by coating, forming a resist film thereon,

patterning the resist film, transferring the pattern of the resist

25 film onto the silicon oxide film, and then transferring the
pattern onto the organic film.

Then, as illustrated in FIG. 4D, etching such as RIE

(reactive ion etching), etc., is performed using the sidewalls 45

and the pillars 47 as a mask. Thereby, multiple trenches 48

30 are made in the portions of the insulating film 41 excluding the

regions directly under the sidewalls 45 and the pillars 47. 1In

other words, the pattern of the sidewalls 45 and the pillars 47 is

inverted and transferred onto the insulating film 41 of the lower

layer. In each of the trenches 48, a portion having a width

35 wider than those of the other portions and a portion having a

width narrower than those of the other portions are formed on



5 formed in a first portion and a second portion of the region between the
mut ual | y- adj acent sidewal|s 45. The first portion is between a portion of
t he regi on between the nutually-adjacent sidewalls 45 where the spacing
bet ween the sidewalls 45 is narrow and a portion of the region between the
10 nmutual | y-adj acent sidewal | s 45 whereid4he spaci ng between the sidewalls
45 is wde. The portion where the spacing between the sidewalls 45 is

narvow i s Nt SLRPSRIDBEREN i8N diF Sl PUHdRRNE HIE JRe0RA RBTéd on. The
pillars 47 are torne , Tor ‘exanpl e, ‘depositing a mask material on the
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as etching sel LVLT Y W t he i ' i and the sidewalls :
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pillars 47 ar 0 rm an.organic. fi . ti formng a
o o SRR P T AR Cp i BATE S e FREEED
patterni ng t he32 ésedormdchresneativiely in fhetingepannachs ¢ phetwesides 25 film
onto the silicem tagi degfdd ndiracwdly t DRBet r ensf einidily fdreidvat4@r Bf OfHeo t he
organi c fi Idn Then, a 5 l-1yst rrat Ied Wr% 4D, eEchl n@ SL}% as RI'ES
(reactive i%n ¥ 8Wiar|1|g§, et'd'€ PP A duﬁ'sqeﬁg. & 1890 aPESOTE%and t he
pillars 47 as thenslék33Wigheby thenintdrgbenecieddhiesingsfadmert.e fradechr@ t he
portions of theddsHlthlel pebdessMiddtrakead wiliFng, re desatinag sbhovectdiyotinder the
sidewal I s 45 q&%}the. |IIarE ﬂ;é Intother w%rdsh &Be %aaierq.of t he
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on direction are different from each other.

Then, as illustrated in FIG. 2 and FIG. 3, the inter-layer
insulating film 22 is formed on the insulating film 41 and the
interconnects 14. Continuing, contact via holes are made in

20 the inter-layer insulating film 22 using, for example, lithography.
The contact via hole is made to reach the portion of each of the
interconnects 14 having the width wider than those of the other
portions, i.e., the portion where the protrusion 31 is formed.
Then, the contact vias 16 are formed by filling a conductive

25 material into the contact via holes. The lower end of the
contact via 16 is connected to the portion of each of the
interconnects 14 having the width wider than those of the other
portions. Thus, one of the contact vias 16 is connected to each
of the interconnects 14. Then, the multiple interconnects 15

30 extending in the Y direction are formed on the inter-layer
insulating film 22. Each of the interconnects 15 is connected to
the upper end of one of the contact vias 16. Then, the
inter-layer insulating film 23 is formed on the inter-layer
insulating film 22 to cover the interconnects 15. Thereby, the

35 integrated circuit device 1 is manufactured.

Operational effects of the embodiment will now be



14 two sides of the region directly under the curved portion 46 of the

st dewal | 45. The trenches 48 are discontinuous in the regions directly
under the pillars 47. Subsequently, the sidewalls 45 and the pillars 47 are
removed. 5Continuing, a conductive material is filled into the trenches 48.
Thereby, the interconnects 14 are formegginside the trenches 48. At this
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i's connectléé(; t‘ﬁﬁ?ﬂeaﬂg'\é@%atﬁ% .g}arghrgs o# "t ﬁﬁécﬁéﬁ‘g@ﬁ asg“fltG.anche ~ the

inter-layer irductyeriog of the Zimensionsed he cortaaitwa-1&yelhergfarating film
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descri bed.
spaci ng of theangtbedonmation af thesondieh viasalGds asian diMhsrebyt the

sidewal | s &y e ¢Hytf @ Bhe manufacturing equipment can be reduced; and the

manufacturing cost can be reduced. The resistance of the

contact vias 16 can be reduced by increasing the diameters of

the contact vias 16. Thereby, the reliability and the yield of the

integrated circuit device increase.

25 Because the protrusion 31 and the recess 32 of the

interconnect 14 are formed on two sides of the curved portion

46 of the sidewall 45, the protrusion 31 of one interconnect 14

of two mutually-adjacent interconnects 14 opposes the recess

32 of the other interconnect 14. Thereby, the interconnects 14

30 do not short easily to each other even in the case where the

protrusions 31 are formed because the distance between the
interconnects 14 is maintained at substantially a constant.

In the embodiment, the pillars 47 are formed at

prescribed positions between the sidewalls 45 in the process

35 illustrated in FIG. 4C. Thereby, the slits 33 are made in the

interconnect 14; and the portion of the interconnect 14 where



sConversely, in the enbodiment, the protrusion 43 and the recess 44 are
formed in the core menber 42 in the process illustrated in FIG 4A
Thereby, the curved portion 46 is forned in the sidewall 45 in the process
illustrated in FIG 4C, and the protrusion 31 and the recess 32 are forned
in the interconnect 10 14 in the procegg illustrated in FIG 4D. As a
result, the portion of the interconnect 14 where the protrusion 31 is

formed is wider than the_aother po tions.@geg:}use the,cogé)gct‘_tvia- 16 is
connected to tHE FRIISSoA2UREPE I$HPBPRAFEATT POTHOPHEY, & Meanet er of
‘the contact viiatdconamecbel4 angewoeXahrddioheidemmitdiepbeing seppodtes! for t he

al i gnnent shif h L uct I f i i h 0 t via
16. Therefore,ﬁr?ﬁgqgé ggiteﬂ'%#? \gﬁ%kﬁ?&?ﬁt wgﬁughﬁepﬁt ﬁé]g?g%fh'ah%ﬁngnﬁi ng the
contact via hd?¥$iam WiREe Hieconsger Vighdt 'ét?‘?f@"?‘itﬁav ?Z'P ih?e‘%ﬂfé@d‘, and the
formati on & tdfetlcorhbatconinast 1161 iveh@astlee .rethes edy s tfthem2d ot aosf t he
manuf act uri ng I : ced; h n ULl can be
reduced. The r%ggtsrﬁéﬁ[ye f@%ﬁﬁ s&%ﬁ%’.acfhs%@r%@%ggﬁ eqﬁ%déégé% ‘@@élitencreasi ng
the di aneters e €pBta@nyidct 6vseneaded e PRBY NteRONNECE st 11§ SPORIRE t he
yield of the it epeatea@sei B2 Wt adest fe-antCineasnn2zBenaupeobleenprdat r usi on

31 and the rec | Dt er.cann far t S} of the
curved porti onﬁ%‘g gf%c@{]erbg?alég\él ItBES,Qﬁ{éé%rﬁofralgﬁorqsglgﬂ \(I)grgjéélt%?t;connect
14 of two Yt uatescond)estdit is it arféemiiag séat®s opposes the recess 32 of the

ot her interconnect Mcomsdbve ekanpleestenaesindotidmahtdailneiovsitart easily
to each other éj’%@é}iﬁ the case where the protrusions 31 are forned because

t he di stance befween the interconnects 14 is maintained at substantially a
const ant . | F1Ehed daifodilmntiew HRISSrating She7degwe- o Regiogt of

prescri bed posahi onsedrategedirchi sdelgval becdidihg ttbe theocssfAp3tativaist r at ed
in FIG 4q Th&r(%%lethe slits 33 are nmade in the interconnect 14; and the
portion of I he S A S Connect 14 where 16 the recess 32 is forned is

separ ated from portilBnghef comParahive wxamrlgnast Nustsatadwd nxFdGr et i on

si des while beintarssipact et 4 e fdren @ Uding vheredl hedenelir pedcers3l is

formed, i.e., Lhe pgrtion where t ntact.via. 16 i nected; and the
bortron 5 o 't Fach P sheoRrERERhAaRs 41 Vi it Bas B A MBR G s an
electrically floati g Stuateatethir &lor &, aibpugh it he RAsSEIeHEr sedlee cont act
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o e e PR bd iy RE R 2 10 B B BECQURB, R ShALLS Porton
process, the widths and the spacing of the interconnects 114
are uniform. Therefore, in the case where a contact via 116 is
formed to connect to each of the interconnects 114, it is

25 necessary to make the contact via 116 sufficiently fine to

prevent the contact via 116 from shorting to the interconnect

114 adjacent to the interconnect 114 to be connected to. As a

result, as the interconnects 114 are downscaled, the contact

vias 116 ajso become finer; the formation of the contact vias

30 116 becomes difficult; and the resistance of the contact vias
116 undesirably increases.

For example, it is assumed that there is no dimensional

fluctuation of the contact via and that the alignment shift of the

" contact via is not more than half of the arrangement period of

35 the interconnects. In such a case, in the comparative example,

it is necessary for the diameter of the contact via 116 to be not



A conparative exanple of the enmbodiment will now be descri bed.

FIG 5is a plan viewillustrating the draw out region of an integrated
circuit device according to the conparative 15 exanpl e. In the
conparative exanple as illustrated in FIG 5, interconnects 114 are forned
using a normal sidewall process. Each ofythe interconnects 114 is divided
in one |location. As illustrated in FIG 5, although it is possible to
reduce 20 the arrangenent h‘pgfi&gd of the |nterco n the case where

the interconne@i¥e1 1AL Ng § %EFngm?é‘tsP‘aré ftg*?%d@%%rcof'ﬂgcﬁ dt hs and
t he spaci ng of 1ife tonpeecannddies cordaal evianilfldr nﬁrorrhesiwrctrr@ fn thee case
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resistance of HOrEGnt LANUA8E!Y118 tu“ﬁ’d@ﬁtr Sm@q'ma§8§ dighpet&lafbl e, it
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116 to be not stiartedrr:n ttharinhaicbnofectnel adjaregenmenthpentedonhechel 4

i nt erconnects ?t ot he contact via 116 fromshorting to the

i nterconnect 114 ad acent o the interconnect 114 to be connected to. As
downscaling is perf(ﬁﬁﬁﬁpn‘i‘ kel iment wh! PRY Berdaseatiesh of the contact
vias thensel ves bec®Iags dsfd iptahtviethdlustratsigrioe dreweaser@fionhef cont act
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creas mes the
arrangement period dfS thestratesd ddnhket & 1@%@&%%@ 95t SaH§ device 2
according to the embodiment differs from the integrated circuit

device 1 according to the first embodiment described above

(referring to FIG. 2) in that the directions in which the
20 protrusions 31 of two mutually-adjacent interconnects 14

- protrude are opposite to each other. For example, in the

example illustrated in FIG. 6, the protrusion 31 of the

interconnect 14a protrudes in the -Y direction; and the

protrusion 31 of the interconnect 14b protrudes in the +Y
25 direction.

A method for manufacturing the integrated circuit device
according to the embodiment will now be described.

FIGS. 7A to 7D are process plan views and
cross-sectional views of processes, illustrating the method for

30 manufacturing the integrated circuit device according to the
embodiment.

In the embodiment as illustrated in FIG. 7A, the
protrusion 43 and the recess 44 are formed in the side surface
on the same side of the core member 42, e.qg., in the side

35 surface on the +Y direction side, when forming the core
members 42 on the insulating film 41. In other words, the



10 do, not occur even in the case where the contact via 16 is shorted to the
I nterconnect 14 adjacent to the interconnect 14 to be connected to. A

second enbodi nent will now be described. FIG 6 is a plan view illustrating
the drawout region of 15 an integrated circuit device according to the
ehbodi nent . As illustrated in Fig 6, the integrated circuit device

2 according to the enbodinent differs fromthe i ntegrated circuit device 1
according to the first n d d abov ferrln to FIG 2) in
that the direcPiGREPA \%ﬁb&{ott E'250%'[35 rusi ol d iur PCF\M?fnﬁi%aer adj acent
i nt er connect s Membet ddden dihe cjrb(de‘Et?@Oﬂcﬁléacw dheedim@asionxanpltée in t he
exanpl e illustggt GF?'e!:t!?or‘fI GorP the Nt Aok &S eRe ?’rlec%EstM reREBES FRoveCt 14a

rotrudes in t ctio and the rotr i 0 he | nt erconnect
24b pr ot r udes {]'He gide SHE 0?&9@, e mefmber Hi\ ttﬁ Ydi'r‘?ﬁilﬂﬁ‘f 38€uring the
i ntegrated %i rbwthedhmansumaotrrdth@-‘t’ diteetiogrbodi ment wi || now be
descri bed. . ThESuydd \fén?:%:%rc%#éé)%?é%uﬁ’\'n%? t\é'%e%"ﬂ he first

cross-secti onal |ems of SSes

roc tra t hod
30manuf act ur i n§MAINENE eastcéﬁ’eéjl ?EBY? d VIO({:E g‘é%"rd(ﬁ :%'WB“E‘%é’fetﬂ?t?odl ment .
I n the enbodi nesrte aembérss#Ras qubriforrredas7ilustiatedriat F1G. DB; 48dahe t he

recess 44 are &%Weaq#s' @Sté‘lee %b%eau§>ﬁaﬂfe Qwot Q%é%ﬁﬁ?fa%e@eopfthéhc?or“eor

menber 42, sur rectjon side, when
f ormi ng th]eocoF@'ﬂBﬁ'{?er‘Ez 435 dﬁ“?ﬁ@ tethsii quﬁngglcl | mR1SUFR Bt RR¥EWGY ds, the

sidewall 45 having the curved portion 46 formed in two
locations is arranged alternately with a sidewall 45 .in which the
curved portions 46 are not formed. The curved portions 46
formed in the two locations of the same sidewall 45 have
15 protrusions in mutually opposite directions. Then, the trenches
48 are made by etching the insulating film 41 using the
sidewalls 45 and the pillars 47 as a2 mask; and the interconnects
14 are formed by filling a conductive material into the trenches
48. Thereby, the integrated circuit device .2 illustrated in FIG.
20 6 is manufactured. '

Otherwise, the configuration, the manufacturing method,
and the operational effects of the embodiment are similar to
those of the first embodiment described above.

A third embodiment will now be described.

25 FIG. 8 is a plan view illustrating the draw-out region of
an integrated circuit device according to the embodiment,

As illustrated in FIG. 8, the integrated circuit device 3
according to the embodiment differs from the integrated circuit
device 1 according to the first embodiment described above

30 (referring to FIG. 2) in that a bent portion (a curved portion) 51
is formed in each of the interconnects 14 instead of the
protrusion 31 (referring to FIG. 2). At the bent portion 51, the
interconnect 14 is curved to form a protrusion toward one
direction. In the embodiment, the direction of the protrusion
35 of the bent portion 51, e.qg., the +Y direction, is the same for all
of the interconnects 14. The width of the interconnect at the



18 protrusion 43 protrudes fromthe side surface of the core menber 42 on
the +Y direction side by the dinension a in the +Y direction. On the other
hand, the recess 44 recedes fromthe side surface of the core nenber 42 on
the +Y direction side 5 by the dinension a in the -Y direction. The
subsequent processes are simlar to thogse of the first enbodi nent descri bed
above, In other words, slimmng of the core nenbers 42 is perforned as

illustrated i 7B: - S| I 5 e farned t si de
surfaces of thmégitgpgrt?ﬁna'ﬂgﬁﬂg%bﬁgﬁﬁgﬂlwIstt?s F% ed a%n{% aq.ar?@%lfnep%uch a
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not forned. ur v ortians : orned,i wo | ocations o e sane
ol |45 nodEeenE BePREERINE efaiTiGts W noThderhs atts Serton. “ohe
trenches 4& areomtiahs byf ethei agiadrnti neterooinmects | rhd4 1ansi pgsitiemesi dewal | s

IR e P (dfareftlyain Ao AN UGS ML AR fiatite LIERBD B ed
| Ingacon uctl| ve ral .l (0] e renc S . ere e | egrae
Ciroult devicePortan & ok e iptertennsgt d4's Bergrdingly, czp Mustrated’

O herwi se, theasdhei gegiani onint flds.m@nufreceurs iy neerawedspaciddt be Wiger at i onal

ef f ects of t hea&j@é@ﬁi: ﬁﬁﬂérc@hﬁe& ni4 &n "tIQetQ@éeoﬁ)fthbhﬁrcftirﬁﬁbneﬂpQﬁHem?nt
descri bed ove.

thi.rd epbodi nent | w be descrj bed., 25FI 8is a
on v ow TH T Bentrantion, ST ors et pmHRe: BERt | marsaratld QP 1S devtce
accordi ng to tbehesnbandmast illustrated asatsheldegional éd FiG.FBGthere ihe

i ntegrated Cirgiid sHE¥INEELS tAECRIALAEL IitekBonFEROYLIERkHI JilETsT feom t he
integrated circuit devicCe

e e o s i minbpocl ooy Cril Ttk AP e3P0 )
is formed in edbhisf coheectedertwontiect e postiead 5af d¢fheeguiot ofustten 31
(referri n91f5 O ftErconnects ke be%c@%éi Q'He51beﬁpefvbpttiﬁﬁc negﬁs“a s
curved to forma protrusion toward gne direction. I n the enbodi nent, the
direction of tREPHYHPAUS BI1E 39 direetanpbiif CEBIRA! Ghis Pf theontapk vigy
direction, is tbdsahsplaced @wardf thda-Y directiomnsicieswith rddpe=onitdt theof t he
i nterconnect atedi}§) axis of the portions of the interconnect 14 other than
the bent portion 51 as viewed from the Z direction.
20 "~ The slits 33 are made in two locations of each of the
interconnects 14; and each of the interconnects 14 is divided
into three. In other words, an opposing portion 52 of a second
interconnect 14 adjacent to a first interconnect 14 and disposed
in the direction of the protrusion of the bent portion 51 of the
25 first interconnect 14 as viewed from the first interconnect 14 to
oppose the bent portion 51 of the first interconnect 14 is
separated from portions of the second interconnect 14 on two
sides of the opposing portion 52 and is separated also from the
bent portion 51 of the second interconnect 14. Accordingly,
30 the opposing portion 52 is in an electrically floating state,
Otherwise, the configuration of the embodiment is similar
to that of the first embodiment described above.
A method for manufacturing the integrated circuit device
according to the embodiment will now be described.
35 FIGS. 9A to 9D are process plan views and

cross-sectional views of processes, illustrating the method for



19 bent portion 51 is substantially the sanme as the widths of the portions
of the interconnect 14 other than the bent portion 51. The position
of the bent portion 51 in the X direction is different between the

i nterconnects 14. Therefore, the straight 5 portions of the adjacent

i ht erconnects 14 are positioned adjacengpy in the two Y directions as
viewed fromthe bent portion 51 of one interconnect 14. Accordingly, as
~illustrated as_the ion in FIG 8, . there i a c o the
adj acent i nt er'@BHH&;& Wgo%hfehén@%%téoq' i hr (?)?\f ﬁg %) 0V¥F§,8§I‘ {d] gh%ent'

. portion 51 as ambadimenbm t he bent portion 51. On the other hand, as

illustrated as the f[egte emfbo'atrﬁen% thizeliftdrzoAnetee 1sPagienFotmedhe
adj acent |nterconne e recess of the bent portion 51.

t
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protrusion of fitst bmuoqjmantodeﬁdnhnédtarteo\% (frefes'n'mgmteriélﬁqnéét) l4nas vi ewed
fromthe fi rstoer{are%?a@e%tpﬂ&rwoﬂpagssrathsd byPRHd iddmensict ttipe first

i nterconnect 14 I's separ at ed g?cg ons_, of e 'second | nt %conn ct 14 on
two sides of tH¥ obpo irﬁﬁt’ﬁarﬁ Rr n%f‘lg"‘%e?i FablE a5k s8Ny e bent
portion 51 of dinecdexasideioft enedimeeqtortién A€ @acti afithie Qlret menopecsi ng
portion 524 65, bl £ciickealdy (BRI P! dimension (AW 35, the
conf|gurat|on 0 drRent i's Sim P I r'st, enpodi ment
descri bed abov@irection is fopmggtinohe B'rden%WLfF‘%t%%f’g Yﬁéreicﬁtoéb?'éitee?i circuit
devi ce accordi tige tsecohd pohueh naparated fnom kaedfisstr pbetdon 35FbEXhebA to 9D
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t he nmet hod for
_ 3 and the positions of the recesses 64 in the X direction are
20 different from each other.

Then, as illustrated in FIG. 9B, slimming is performed on

the core members 62 to make the core members 62 finer.
Continuing as illustrated in FIG. 9C, sidewalls 65 are
formed on the side surfaces of the core members 62. Then,
25 the core members 62 are removed. The configuration of the
sidewalls 65 is the same as that of the sidewalls 45 of the first
embodiment described above (referring to FIG. 4C). In other
words, the portion of the sidewall 65 formed on the side surface
of the protrusion 63 of the core member 62 is a curved portion
30 66 that is curved along the side surface of the protfusion 63.
Similarly, the portion of the sidewall 65 formed on the side
surface of the recess 64 of the core member 62 is a curved
portion 66 that is curved along the side surface of the recess 64.
Because the position of the curved portion 66 in the X direction
35 is different between the multiple sidewalls 65, the straight
portions of the adjacent sidewalis 65 are pdsitioned adjacently



manufacturing the integrated circuit device according to the embodinent.

In the enbodi nent, the interconnects 14 are forned using the sidewall
process and etching. SFirst, as illustrated in FIG 9A, the inter-I|ayer
insulating film21 is fornmed on the silicon substrate 10 (referring to FIG
3); and a conductive film®6l is fornmed 2hereon. Then, nultiple core nenbers
62 extending in the X direction are fornmed on the conductive film®6l. The

configuration .of th : her.s . i e t canfk qguration of
the core msrrbe'ﬁsthé?ZB’é?O’ir ﬁ'e@?'tragts ae%’b%‘?ﬁ%ﬁﬁ@e_ﬁ??@@?ﬁ%b'{)b\?gg?'réeéfigjrfri ng to
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slimmng is perfornétieonashdustiageddntidis B2, eschmalesudie asRIE, iigbers 62
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or ne on e Si ur es , e .core.ne kS cree en e core
menber s Géogr &9 BE ﬁ%ﬂesgo'ﬁf pa[ﬁegpﬁgdnggf)etpﬁenylgg%aplpgerggnpgctlshe sane

as that of t hel4ibyevethbgingb thod ptome'oh'sr@ttf‘@nmrcldilmme diémcﬁilmlladiowe
(referring to t'ﬁ'eGreé@ws bﬂe@ilbeﬂnd\@f qhe é‘,i_H@wFé%téSS’ﬂ ol tHe $indeviplel 65
formed on the side Surfage Of%'{fre B/rOtfrUSIfﬁ: 63 .af tae. cotrge nmenber 62 is a
curved portioPH0'BE Haths LUAUEY TRy GhePLTIHANE r B ot EPI0DS

protrusi on 63.digedlly aunder the gidewiadis 66 baeomiedthwl int@sonmectsl 1ot t he side
;urface of1g hearﬁ@cﬁfes_p%i%stB@siﬁ%rn%drmrﬁ"bc%'é §3gi'o%sad%EM?duﬁaéF'tWé_ 66 t hat
is curved along the side suré;cg of thg regesg 64. Because \t;\ge H{)Sltl on of
the curved port4¥§%8°rtiofhe PrRTYS JRe3BERL RIRGINE et dReARSe

nul tiple sidewsblds,68)e pattestraf ghe gidewrbiadDfis thmnsfdirmckns-isiaiewal | s 65
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curved portion 66 of o&g sidewal I 65. Accordingly, as viewed fromthe
curved portion8EVAIRH2 3 MG Dw spacing to the adjacent sidewall 65 on
the side &f0the protCuinningfas hdustmated ipoFiGonB 6@ assist mask (not

illustrated) is formed by forming a resist film to cover the
interconnects 14 and by patterning by exposing and developing.
Then, the interconnects 14 are selectively removed by etching
using the resist mask as a mask. Thereby, each of the
25 interconnects 14 is divided into three by making the slits 33 in
two locations of each of the interconnects 14. At this time, the
opposing portion 52 of the second interconnect 14 adjacent to
the first interconnect 14 and disposed in the direction of the
protrusion of the bent portion 51 as viewed from the first
30 interconnect 14 to oppose the bent portion 51 of the first
interconnect 14 is separated from portions of the second
interconnect 14 on two sides of the opposing portion 52 and is
separated also from the bent portion 51 of the second
interconnect 14. Also, at this time, two slits having straight
35 line configurations extending in the Y direction are made in the
resist mask; and portions of the interconnects 14 extending



Sillustrated as the region a; and there is a wide spacing to the adjacent
sidewal | 65 on the side of the recess of the curved portion 66 as )
illustrated as the region . Then, as illustrated in FIG 9D, etching
such as RIE, etc., is perfornmed using the sidewalls 65 as a nmask. Thereby,
the 10 conductive film®61l is patterned 2ato the nultiple interconnects 14
by renoving the portions of the conductive film 61 excluding the regions

directly und i AL TR S et e i w
conduct | ve 1113 AD e tHE Ab2efd poldit Bf U siddfafe 6100 Hivided, 1 ¢

65 become the SiM@ERMRRIYs 11he1gakidnine YorthicorBtYseNPreHed 1 nist he

regi ons directparfontied, t fer canamgligorlyl anshhify besosreuting berd pEmidt ons 51.

| n ot her vvordsp tttppnpattern of the sidewalls 65 is transferred as-is onto

the conductive®J1'Tm61 of the I ower | ayer. Subsequently, the sidewalls 65

are renoved 20Cont iThgMadhgsintertayeminsgylating fdm &22 4s fesmed aastOe( not
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the slits 33 iviat WeoleoCigt iBgeOftocatdachl thee poteseonneciaghldof Ahet his

time, the posi.n orti 2.0f the second int onnect 14 adjacent to the
first i ot eitonmsetedies i Bube M BERE PErt Ba T AE B bae LB on o
the bent portiarcase, dbevievead axisnot ke fdonsec3gia ioée domesdioned am oppose
the bent portige Tenefalt Qsf bf Thel PERE GORTIBAL 514ak SvigpRar igd fHeOm portions

of the second interconnect 14 qn two sides of_.the opposjng.portion 52 and

’S separat od afGEetiPEm BrcalieniRso enoRORIons ] AEs R BoRtHITePboiifec: 14,

Also, at this tiVmeliractiorsisids, Hine gnsactaivgat heBi iise dismacedir turkivers

fﬁt e_ndlt ng 14 tﬂtﬁ'vg&cg'trh%CtJ-W‘dﬁ"éetigﬁd%idé]dtthEﬁ rfel Fcheg%%lﬁt'i?ﬁadopot][rie't ﬁns of
e I nterconnects ext enal ar oun e WO portions O e

Sideval |5 65 aPbEERa g ’s‘? Hgﬁ?%ﬁ%%h%w.befhe"%}a‘t%egﬂi ng of the

i nterconnects 14 is Gutimyingd, thieocostaatpyvies by atetfongeshdy Gding wone

resist patternepdii@ive rAStdrlieintb Y cbRgdttaliandoldd. MAve ISwbPdRRA on the

inter-| i t film?2 dth ts 14, t ,
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such a case, the central K axi,s of the contact via 1S posit ed on the
central axis of" %“'B%n%"rﬁovﬁi;oﬁ”gltgg {nteteaver JRsRERE dilmec gofﬁ Because
t he bent porti tormddd hascevenr the ursternoonettisel SY dheeeby,othesimtegrated cont act
via hole is di gptageshJidé 3R manufactured.
25 Otherwise, the manufacturing method of the embodiment
is similar to that of the first embodiment described above.
Operational effects of the embodiment will now be
described.
In the embodiment as well, similarly to the first and
30 second embodiments described above, the arrangement period
of the interconnects 14 can be smaller because the
interconnects 14 are formed - using the sidewall process.
Thereby, higher integration of the integrated circuit device 3 can
be realized.
35 In the embodiment, the protrusion 63 and the recess 64
are formed in the core member 62 in the process illustrated in



15 teward the +Y direction side than are the portions of the interconnect
_izl ot her than the bent portion 51. Conti nui ng, the contact vias 16
are formed by filling a conductive material into the contact via holes. The
| ower end of the contact via 16 is connected to the bent portion 51 of each
20 of the interconnects 14. Then, the mdtiple interconnects 15 extending
inthe Y direction are fornmed on the inter-layer insulating film 22; and

the inter-I|ay n Iat f|| 23|sfornedtocver i nt ergpnnects 15.

Thereby, the qﬁ#eg? tederEF 'Ei‘aev?%rveg pfrﬁ’gﬁ‘ufﬁgfictﬁréﬂm%dnh ﬁn se, the
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circuit device 3 e rea protru5|on 6
and the recessth§4 grcﬂr‘?ﬁ%é'qz% ri“'h’é '%(SP% CEENRra6s Q nt"t%@tBF%Hk‘%c
illustrated int4.23 FIG 9A. Thereby, the curved portion 66 is forned in the

si deval | 65 i the prerny o athALEdrsR FHEcolGaclfl LBeCHRicRRTtion 51

is forned.in the interconnect e process ustrate
Then, the 1(90ntté’CEh‘ﬂl}'éstl@tFECQfH?ﬁféc%‘é&ott(B‘eSaf’}?eC r%‘?%’i‘%?é@ﬂf&e%ent
porti on 51 is ¥bmposdtiordkoef ohe, -Ytharecaohratieaaa; viewethfroepnhactirstia 16 i s

di splaced f ur GRggrchangEd 1R @Cﬂel S R0 Bhesct AN 1 baddenbpligspl, axis of -

the interconne tance from t
connected 10 t¥Ahetd |trh§t ﬁet‘FPBF’cé"r‘lfr?éE?miQCtt ol4-he @A) Abenethgrcdadnd,
i nterconnect IAthmsih theeatistemdehfrony tter enitaet v8a des @snreetrdtd taa t he

first int o] t g t o\ sily
Short to the aastyirteredndbiacta o S8°afRUAf chick ERBRRAEE TA0,
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14 because thé%‘?ﬁ&%f‘ﬁ@t t e(;,qugg gre tOrPePOtSH"Q cportion 52 of the third

20 interconnect 14 opposing the bent portion 51 of the first
interconnect 14 is in an electrically floating state. Thereby, the
diameters of the contact vias 16 can be larger even when
anticipating margins for the alignment shift and the fluctuation
of the dimensions of the contact vias 16. As a result, the

25 formation of the contact vias 16 is easy and the resistance of
the contact vias 16 decreases.

In the embodiment, the slits 33 are made in the
interconnects 14 in the same process as the division of the
portions of the interconnects 14 extending around the sidewalls

30 65; and these are performed, for example, by etching once
using the same single resist mask. The division of the portions
extending around the sidewalls 65 is a process necessary to
separate the interconnects 14 from each other even in the case
where the bent portions 51 are not formed in the interconnects

35 14. Accordingly, in the embodiment, it is unnecessary to
provide a new process to make the slits 33.



20 interconnect 14 opposing the bent portion 51 of the first interconnect
14 is in an electrically floating state. Thereby, the dianeters of the
contact vias 16 can be | arger even when anticipating margins for the
alignment. shift and the fluctuation of the dinensions of the contact vias
16. As a result, the 25 formation of ths contact vias 16 is easy and the
resi stance of the contact vias 16 decreases. - In the enbodi nent, the

slits 33 are made iQ ¢L0RH dAEitwilldopd R sSABRGPr OCess as the
' 14

di vi sion of the pOI‘éI ons of t (? I nt.erconnect s ext endi n% around t he
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4 5 accordi ng 1140 atbeoidxtd Menéach fothes fF@Mekbmpia) egeabest @ortivht devi ce

3 accordi tqqt i i cli (refepring.to FIG 8)
in that tﬁg d%rlegf ithgsmg?%i’%ﬁg?t%%g?%n% pgggﬁl%igﬁﬂtt“%ﬂ N0t the
two mutual | y- &fjdacér® pemler eerfiert §110fartbeopipberaonnast edety obder a For
exanpl e, the hedtruzesd i®rhéO-BHiedctidie | nterconnect 14a has a protrusion in

the -Y direction; a tio of 1t i ntercannect ,14h has a
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i ntegrated ci rA¢gptdingvicctheesthedimentowitheoenbediasenibedi.| | now be
described1515FI GS. Afigsto 11D ape pipcess plibc¥s£Wpiand [eQsS- gagt | onal
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manufacturing the integrated circuit device according to the
embodiment.

In the embodiment as illustrated in FIG. 11A, the

20 protrusion 63 is formed in two locations of the core member 62
when forming the core members 62 on the conductive film 61.
In other words, in each of the core members 62, the protrusion
63 protruding by the dimension t in the +Y direction is formed
on the side surface on the +Y direction side of a first portion;

25 and the protrusion 63 protruding by the dimension t in the -Y
direction is formed on the side surface on the -Y direction side
of a second portion separated from the first portion. For the
multiple core members 62, all of the positions of the protrusions
63 in the X direction are different from each other. In the

30 embodiment, the recesses 64 (referring to FIG. 9A) are not
formed in the core members 62.

The subsequent processes are similar to those of the
third embodiment described above. In other words, slimming
of the core members 62 is performed as illustrated in FIG. 11B;

35 and the sidewalls 65 are formed on the two side surfaces of the
core members 62 as illustrated in FIG, 11C. At this time, the



In the enbodinent as illustrated in FIG 11A, the 20 protrusion 63 is
formed in two | ocations of the core nenber 62 when formng the core nenbers
62 on the conductive film®61l. In other words, in each of the core nenbers
62, the protrusion 63 protruding by the dinensiont in the +Y direction is
formed on the side surface on the +Y digection side of a first portion; 25
and the protrusion 63 protruding by the dinensiont in the -Y direction is

formed on the gj S C - Y _di tion side o agrtion
sg|roar at ed frorﬁ%{rﬁgdf#‘?%& _ngsog?’i %ﬂ?wlgop'L{tkgﬁ*ﬁ%&ﬁ&e@?c‘%&%%ﬁ@rgrbcﬁga@f, al | of
the positions RFPLEURORPST otifusMolidalts iaPRawitex ditassionen ar dh@nif éhent from
each ot her. | redritRicB¥ecfitads IEiRt patthen&@GAES ahebmulkipielintdrdohpellsG 9A)

are not formed jn the.co nenbers,62...Th ubseguent . proces are simlar
fo those of i Bt PR BN SR TRTE G LR, ribp SRS R SRR RS T i ng
of the cor® nenbeks efharebyerther int@gastad |diuibideyice 4| idustraBed 3% and t he
sidewal | s 65 &1&.foy eehaHuraleutewo side surfaces of the core nenbers 62 as

illustrated in FIG ;11C. At this tinpe, the curved portion of two
nut ual | y- adj acent sFrdIeBC%ﬁ I%m%’@dsh@\%‘ggr'& lsus%'“ﬁ;ﬁg'eir}’f Eﬁt E%ﬁmyOBBpo e
di rections. Thewtrudiendahdocthieveofe Innedberstpant thagdocaso ifuatrangd i pl e

i nterconnects jhdriy, eLAhigHG the rorndughi ¥ethe!darBlrerhherst B2 igidkayal I's 65
as a Smasbt. Tgiéet?y, .tthe i nt egr at ed. ci rcumi.| device 4 illustrated in FIG 10
Our 2Cause itis ti

i s manuf a MONSCESEAOER FATP the r§eSS®4icient to formonly
the protrusion 63 i fthhevise; dheeadrdigBatian,t the pracefesctutihgshedbted, i n FI G

11A; and the fA4dBeOBpatatialCFRcERBICESe C@mibdBRdht 1OrdPeFRNae id 1S
unnecessary tothfo%Ean(])fttmee Ehelggsesmgg'diment described above.

A fifth embodiment will now be described.

15 The configuration of the integrated circuit device
accbrding to the embodiment is similar to that of the fourth
embodiment described above (referring to FIG. 10).

FIGS. 12A to 12D are process plan views and
cross-sectional views of processes, illustrating the method for

20 manufacturing the integrl'ated circuit device according to the
embodiment.

The embodiment differs from the fourth embodiment
described above in that the recess 64 is formed instead of the
protrusion 63 when forming the core members 62.

25 In other words, as illustrated in FIG. 12A, the recess 64
is formed in two locations of the core member 62 when forming
the core members 62 on the conductive film 61. In other
words, the recess 64 recéding by the dimension t in the -Y
direction is formed in the side surface on the +Y direction side

30 of the first portion of each of the core members 62; and the
recess 64 receding by the dimension t in the +Y direction is
formed in the side surface on the -Y direction side of the second
portion separated from the first portion. For the multiple core
members 62, all of the positions of the recesses 64 in the X

35 direction are different from each other. In the embodiment,
the protrusions 63 (referring to FIG. SA) are not formed on the



Qtherwi se, the configuration, the manufacturing nethod, and the operational
effects of the enbodinent are simlar to those of the third enbodi nent
descri bed above. A fifth enbodiment will now be described. 15The
configuration of the integrated circuit device according to the enbodi nent
is simlar to that of the fourth enbodi gent descri bed above (referring to
FIG 10). FIGS. 12A to 12D are process plan views and

Ccross-section i Qf . _proces i rati od..
manuf act uri ngaét r\é ﬁ?@gﬁfgtée)% c?rﬁ‘c%iui%dbﬁggpgg&a@%ocr glg%g‘a%% %ﬁ%ﬂéﬁtz)%di ment .
The enbodi nentth@isefefy he Eund emabeainent depedbPaemba¥&scri bed above in that

the recess 64 is foOrRdrivite, an@ ebnfierdtion,r tisd oma®Fanbennonetmngd t he core

menbers 62. 25 er i1l us d.in FlLG 12A. the.r Ss 64 is
formed in two 4'8%2@'1 or?gvég%gﬁﬂgﬁ%ﬁee&#e%g&86%'17\%991’1'“1&8}rﬁ”ﬁeg Sfrﬁélago e nmenbers
62 on the &dondhesevef the fewth ambediaenisiegsribeeaiansess 64 receding by the
dimension t in the aAYsigth @hbedinhent WilB{bwW el dhes&igiai surface on the +Y

the recess 64 roced G- By 1 WERerbysFAGFadne Ao ehdt ERIE for mod i n
the side surfa@eintearated virguitedevion adcgedivig thhe esopadisoent.on separ at ed
fromthe first portiagnijluseratelein&l P B €9 Gntegrated circuit device 6
10 according to the embodiment differs from the integrated circuit
device 3 according to the third embodiment described above
(referring to FIG. 8) in that the contact via 16 is connected to
the straight portion of the interconnect 14 instead of the bent
portion 51 of the interconnect 14.
15 In each of the interconnects 14, the bent portion 51
curved to form a protrusion in the +Y direction is formed in a
portion separated from the portion where the contact via 16 is
connected. The bent portion 51 is curved to detour around the
contact via 16 connected to the adjacent interconnect 14. In
20 other words, the bent portion 51 of the first interconnect 14
opposes the portion of the second interconnect 14 adjacent to
the first interconnect 14 where the contact via 16 is connected
and has a protrusion in a direction away from the portion of the
second interconnect 14 where the contact via 16 is connected.
25 In each of the interconnects 14, the portion where the bent
portion 51 is formed is separated from portions on two sides
thereof and is separated also from the portion where the
contact via 16 is connected. Accordingly, the portion of the
interconnect 14 where the bent portion 51 is formed is in an
30 electrically floating state,
A -method for manufacturing the integrated circuit device
according to the embodiment will now be described.
First, the multiple interconnects 14 having the bent
portion 51 formed in one location of each are formed on the
35 inter-layer insulating film 21 using the methods illustrated in
FIGS. 9A to 9D.



menbgrs 62, all of the positions of the recesses 64 in the X 35 direction
are dlfferent fromeach other. In the enbodi nent, the protrusions 63
(referring to FIG 9A) are not forned on the 26 core nenbers 62. The
subsequent processes are simlar to those of the third enbodi nent descri bed
above. O herw se, the configuragyon, the manufacturing nethod, and
the operational effects of the enbodinment are simlar to those of t he

fourth enbodi nent dﬁﬁg‘l b%éj QR‘%\E"eﬁtgﬁ ﬁ}\XthI‘lGer’dfgdl ge%s[ I Ln%%\;v

descri bed. rew rllaStrati region
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t
embodi nent des cr’lrltS'g‘d'egbobe 'Pt?recroﬂnﬁ&% of‘gl Hre @e??% n%Xt 9?'??8\’88 h);{ct via 16
i s connect & trenfarMbg atgnﬂgpwmgo‘th&)fe@ﬁe magleresoareesk14Thastad of the
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lrecti.on 1I's

t he bent t t
formed i n'a porekBH STt o ¥T P {RER BBFE R FAerE B?%é”‘i%ﬁ?’é%? Fia 16 is
connected. Theldent portion 51 is curved to detour around the contact via

16 connected to theA@dﬂrﬁé?Gtﬂhe' ﬁheéﬁeﬁn@ﬁthé4ntéﬁto%91eQE§‘ef4 Weélperdthe bent
portion 51 of th

rz i nterc naefc ’ggoses gorh&& of thg second
i nt erconn 1RP"; tﬂ’hé nts PR lrgfn ipﬁf ok ‘f"°1 "eAk2B8nt act via
16 is connect éd sephrhted algor Gonusherpamion wheeethercawayt Kidbtibgoporti on
of the second potQhHrRRAGSH! Ilrf1 ‘éﬂéF ‘%vcir*&l% GRBLEEAt Pb?‘uéﬁ £33 o?%’éeﬁFﬁd 25 In

each of the interconnects ortign ere bent portiop 51 is
formed is sepdldEEPYIEh &o4rti'%n§egﬂrqt\ﬁg sir8es tpﬁé?'BB'F aﬂfd the sHpdr at ed
al so fromthe iptetdommeshetr4 ohetwonsiges of ahk6 bientcpongen el Acdoisdi ngly,

the portign Ofséphaera't ?F&HW’P\%CB E;ésu%eﬁ@rtﬁ&?sléeaﬁ tROFrsPMhtzbcodSndr med i's
in an 30el ect rit?eyh opp%astelsr{%e Eent portion 51 of the second interconnect

14 adjacent to the first interconnect, where the bent portion 51

of the second interconnect 14 has a protrusion in a direction

away from the first interconnect 14.

20 At this time, two slits having straight line configurations
extending in the Y direction are made in the resist mask; and
the portions of the interconnects 14 extending around the two
end portions of the sidewalls 65 are divided simultaneously.
The patterning of the interconnects 14 is performed, for

25 example, by etching once using one resist pattern.

Then, the inter-layer insulating film 22 is formed on the
inter-layer insulating film 21 and the interconnects 14.
Continuing, contact via holes are made in the inter-layer
insulating film 22 using, for example, lithography. The contact

30 via holes are formed to reach the opposing portions 52. Then,
the contact vias 16 are formed by filling a conductive material
into the contact via holes. Continuing, the multiple
interconnects 15 extending in the Y direction are formed on the
inter-layer insulating film 22; and the inter-layer insulating film

35 23 is formed to cover the interconnects 15. Thereby, the
integrated circuit device 6 is manufactured.



A nmethod for manufacturing the integrated circuit device according to the
embodi nent wi ||l now be descri bed. First, the nmultiple interconnects
14 having the bent portion 51 forned in one |ocation of each are forned on
the 35inter-layer insulating film21 using the methods illustrated in FIGS.
9A to 9D. 27 Then, as illustrateg in FIG 13, a resist mask (not
illustrated) is forned by formng a resist filmto cover the interconnects

14 and by patterni n%F}@FPQ ng ﬂ’e@&d gpdtqtop% (ﬁmgrdtn%lqg, otv!?ebe

i nt erconnects 14 are 'se I'vel'y Té€nove ng et ching u3|ng t he
resi st mask asd@s¢f#8d. Thereby, each of the |nt erconnects 14 is divided
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configurati onsad}etcendnngencnnmleetYlfbllmsmse@noar theraté dinedtien séede sts mask;

and the porti OO%v&fdthﬁnﬁ nmécmgﬁqrﬁe%rﬁe@c%nds n%l@érﬁ’“@g tahesééb"?\
portions of the sidewal
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one resist pattedicection side Zheriewedefriont ehel fiysr mtesa:darateotgnsfﬂalkremzz is
formed on we bEtaeEml—éiYﬁfertBﬁHleé%' nn@brf éké%%#e AMiFige 1'3ntaeamgn§a}ﬁ 14.

Cont i nui ng, ct via holes ar er - I nsu |ngf|Im
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reach the oppostngeg@ert tons Ezst Thercothectcditactarvites ihGreasedf amaed by

filling a condgﬁérttgecmtt%'ﬁle\»err&@dt&l@caq%@t BAL Be: Ny GANbE g, (he

mul tiple interconn ext endi int irection are forned on the
inter-layer i néﬁ‘l-"%ﬂqcrﬂﬁtefricpﬁ{‘ﬁ‘ét I d heRe? i RIOEFLIgPeln ishSliTegtiong amaym

20 from the contact via 16 connected to the first interconnect,
where the interconnects 14e, 14f, and 14g are the first, the
second, and the third interconnect, respectively. On the other
hand, a distance L2 between the first interconnect 14e and the
bent portion 51 of the third interconnect 14g is small because

25 the bent portion 51 of the third interconnect 14g has a
protrusion in a direction toward the first interconnect. However,
problems do not occur even in the case where the bent portion
51 of the third interconnect 14g is shorted to the first
interconnect 14e because the bent portion 51 of each of the

30 interconnects 14 is in an electrically floating state. Thereby,
the contact via 16 can be formed with a larger diameter. As a
result, the formation of the contact vias 16 is easy and the
resistance of the contact vias 16 decreases.

In the embodiment, similarly to the third embodiment

35 described above, the slits 33 of the interconnects 14 are made
in the same process as the division of the portions of the



35 23 is fornmed to cover the interconnects 15. Thereby, the integrated
circuit device 6 is manufactured. 28 Qperational effects of the
enbodi ment will now be descri bed. In the enbodi nent as wel |,
simlarly to the enbodi nents descri bed above, the arrangenent period of the
interconnects 5 14 can be snaller becauge the interconnects 14 are forned
using the sidewall process. Thereby, higher integration of the integrated

circuit devi C§ %elc%rﬁn%%’cg E.“L%l E%@eq'sdl?g aroynldntﬁgglcféwg?g ggnaéﬁ'i%r@?%#e’ for

reasons descri bed t he cton VI a
i ncreased. In 'étlﬁémnf@em%to aneVidst @ Ne¥hREBEE S BakekEe gHta3Bi r st
i nterconnect; the adjtheenisd, ther commegtatich, dtrﬁeocmsamf@atmmg Methd@ct i on

id i d
Shieronmeat s and s %Z’&ré{'éﬁ?' SO e ' SeRERReRE A st SIS voui ecti on
si de as vi e'i/ved”’qu@n‘?fiﬁ'éefih'ﬁ'gtemh?éﬁ'ﬁ@ﬁhééﬁcr@eﬁ'aﬁwew as a third

i nterconnect. For emwéﬁatubﬁ FIfG the3, sixtBi sdrabedirhdnpelwigernay serond
i nt erconnect 14f ar}%F he contact via 16 connected to a first interconnect

14e can be i ncY8¥EF%nd shorts can be prevent ed because the bent -portion
51 of the second inféGedrhéce nlen Wiy dllpstoetingi e drawi-@it ekgiponofanay 20

fr?mthe cont aﬂ.m ré@e@@(ij}*&%ﬁt@é'vltcé atd&@rcﬁl'nrgsto uﬁé%%mﬁ\ct \gfnfre me g
I nter conne S e an g econ n I r

i nter conne r espedt fsprat EF%‘[ ng thgnmtegra&leétgﬁ@gt WET Wéen the
first inter conn@cc;trdjm@ ta:ndheheabehrpnpdnftfem feamofthehintebrated wiroudtonnect
14g is snall b@é@@§e62écém|@§nﬁo RAET §ixbh SdnModifRnthiéstivderayect 149

has a protrusipn.in.a owar i nt ercon t.¢ Houever,
probl ens do no{) refediie etﬂe E P]hie) dgsghage'fl'bet %mbe%?rt‘ﬁ&&fe t he

thi rd i nt er conimgetcaedtsl4mantadts: the lesljacest intereocneatet. 149 tﬁrez:ause t he
bent portiph Sdagd vl e bP@tr%@eHnéﬁb‘én%r@chﬁe %‘én‘tspdr‘ﬂlo?ﬂnﬁ' |§Crt16t! cally

floating st ate ont ac ar ger
di anet er. rerséktﬁ‘lap P(‘Jf’queo &Fn%TrF‘BﬁeH?e’lth%eEBH 03 tthev’inég"cfé”]%t%a?s‘ﬂ/ and the
resi st ance of dhe f@orfoacﬁxa\male fucteetioasek the prvkeserboditiemd,, etsd.mi | arl y

to the third eggd H%Wuf%tﬁﬁ%"th@‘?ﬁt@gqﬁt’@d a&%.tshﬁmg?@ (PfrerRRg to

i nterconnects 14.ar e in r ocess i Vi's| O t he
portions of théIG 13) r7?1‘\(3 bent port|on des?rab{il contacts an Rorts to

20 the adjacent interconnect 14 as in the variation. However,
problems do not occur even in such a case because the bent
portion 51 is in a floating state.

Otherwise, the configuration, the manufacturing method,
and the operational effects of the variation are similar to those

25 of the sixth embodiment described above.

‘A seventh embodiment will now be described.

FIG. 15 is a plan view illustrating the draw-out region of
an integrated circuit device according to the embodiment.

As illustrated in FIG. 15, the integrated circuit device 7

30 according to the embodiment differs from the integrated circuit
device 6 according to the sixth embodiment described above
(referring to FIG. 13) in that the directions of the protrusions of
the bent portions 51 of the two mutually-adjacent interconnects
14 are opposite to each other. For example, the bent portion

35 51 of the interconnect 14a has a protrusion in the +Y direction:
and the bent portion 51 of the interconnect 14b has a



29 interconnects 14 extending around the sidewalls 65. Therefore, it is
unnecessary to provide a new process to nake the slits 33.

O herwi se, the configuration, the manufacturing nmethod, and the operational
effects of the enbodiment are simlar to 5 those of the third enbodi nent
descri bed above. A variation of 3de sixth enbodinment will now be
descri bed. FIG 14 is a plan view illustrating the draw out region

of an int egra:ﬁgrgsqqﬁiiﬁttﬂgmﬁqalég?&?ﬁ_di ng to the variation. 10 As

illustrated i ated circuit device 6a_according to the
variation differs ffomethedifaf sgraviasrteripguiie irtagrates! sHEHtdfRYCFo t he

sixth enbodi Pmurr]:od@is@ridaade ahoysditeitewill now beFddscribdd.i n that the bent
portion 51 of the i 0 14 cont ac adj.acent. i npgct 14. In
the 15 case where tﬂietrh%o?m%%aen%un'%oq.ofg'ss(?h{eb%éﬂ{h% gr eir%%'%&lgse%ot | ess
than hal f & tafe f&r eirefite B’Eﬁ‘ti"édsdf“—'ﬁﬁét?%t'ér@&%eblé tP414Be I8, for

e>r<]arrpl e, fluctgtaeravorfs, tthe Pudgssiesintednneens élcletaraelgo;wh@a Lmﬁngfta@t uring 51
t elntegrate . r 1t evice Lerri t o t he .porti on
undesi rably cgsﬁ{jélvé’gﬁ Bﬁcgcessﬁoﬁpg %&&ggt Hgﬂ%jté‘ceen%torfnﬁwgﬁﬁsec 1% as in
the variation.wWiheletes Protoisiensd Hds formesc on eoeh side subfiaeesas@because
the bent portitpe mketconrnedsfipairenthied by the methods @AInetraitse, int he

confi gurat,ion, uf a [ t hod nd .t he opgrational effects of the
variation re Esllgr%el g?Rtli? ﬁhg);en]g‘sggtﬁe'i MOTdEy ¢ eeﬂﬁ'ﬁﬁf’f?eh’?tedggw?% d above.
A sevent h enboth meatfonined neiwdothelesarwalédrocess and gtaBingsuidiggdhel an vi ew

illustrating tdpedndmiers 62dh0Rhh ek reéel 8hed forrfdd bndsytincsigeccor di ng
to the enbodi nen nt eqr at gghm rcyit device

. As iJlustrated jin FIG 15, the |
7 30 accor di ngSLir%)a‘far?e e-llrﬁ)?f&}b%eﬁi?e(ﬁ”ﬁc&@sf?EW?WJOM{% SPEEPEIRRNTi + devi ce
6 accordi ng t cpant®nsi & hokeithe diwe mhuties br-abiaceioirdefcwireeatsntd tareFl G 13)
in that thg dig@sddiRneo @bchhtnhRkot rusi ons of the bent portions 51 of the

exanpl e, the bent pOPENorTSCaBREFEs NASs i Br BbREUrTat USRS HEUEdSust on i n
the +Y directiomilanto tihesbenf ther sixéh Smbfdindenti describeadeabovelitohas a
connect to the opposing portions 52 of the interconnects 14,
where the bent portions 51 of the adjacent interconnects 14

20 detour around the opposing portions 52. Subsequently, the
interconnects 15 are formed. Thus, the integrated circuit
device 7 is manufactured.

Otherwise, the configuration, the manufacturing method,’
and the operational effects of the embodiment are similar to

25 those of the sixth embodiment described above.

A variation of the seventh embodiment will now be
described.

FIG. 16 is a plan view illustrating the draw-out region of
an integrated circuit device according to the variation. -

30 In the integrated circuit device 7a according to the
variation as illustrated in FIG. 16, the bent portions 51 of two
interconnects 14c and 14d have protrusions in directions toward
each other. Therefore, the distance between the interconnect
14c and the interconnect 14d is small. However, problems do

35 not occur even in the case where the interconnect 14c¢ shorts to
the interconnect 14d because both of the interconnects 14c and



30 protrusion in the -Y direction. A nmet hod for manufacturing the
integrated circuit device according to the enbodiment will now be
described. In the enbodi nent, for exanple, the interconnects 14 5 are
formed by the nethods illustrated in FIGS., 11A to .11D. In other wor ds, the
multiple interconnects 14 are forned usBmng the sidewall process and etching
using the core menbers 62 in which the protrusion 63 is fornmed on both side
surf aces. r d by the methods illustrated in
10 FIGS. 12A tf‘tquélt'ﬁe%%&%m&oﬂéa@ﬁ? SEQ%EF“ pl e interconnects 14 are
formed using the si QERBIWISEs GBSS%O%fhﬂU@tttQﬂrnﬁ‘%E"W feREUERE MREMILrs 62 in
whi ch the recessd &Ael@péraltmlCﬁffémtshofStrtbavamaftan'eare'Emﬂlebyt,o tHose

di rections of 4 ér‘a‘&iQ sqo%fq_%}& é’é’sf%b%‘?fébB 5} 51 of the two -

nmut ual | y- adj acen erconnec OpposI e to each ot her.

" Then, the contact vr‘\§§°'lcbnar &of dhRedembosimenthodessiihefaraiayey hée of the

tsihxt_h ;anbodl rrﬁntegimédlae@lu@tb@a/\ﬂcémrccvnﬂepttriechh&aappmy age [foFtieans 52 of
e interconne re r S e

i nt erconnects %ﬁylélagv\@ev 5?\{‘; %?{l%n@%p%ﬂocglgng%gg |®Esm§gqu?%%ghn§uent ly,

t he i nt er connddtessameazan perieddize®thus, the integrated circuit device 7 is

manuf act ur ed. While Qdiedini 8tnbddienerafl hgue abéom, dédreibal)uresdeur i ng

Those of “tite. ST PRAUREEE! DeyE bedh hrBaeh i, 6L WAy BB bl Hnd 0 27
sevent h enbodumnowntenﬁw e ledtcitheeagope of the 'F‘Vg‘t@ﬁsl sladgedn view

illustrating tfiRe dbawr erbddifientsofesdtibat @areineehai beuéibdaveeen accor di ng
to the variatig

n the i ate rcul deV| ce 7a acc g to the
variation ae i VAIEHr apba deE CoPSY FRutheioker VBRBuET BFTRIIBHS
i nt er connect s gulestitwdionsd arm/e:rmnﬁersljsnohfseufprm r@ﬁtﬁmsembﬂﬁrf‘de%ﬁch ot her.

Therefore,19 hed&@t@éwﬂeb@.hw baanlaabammaue%plaélgngrwohhmé Bpeitconnect
14d is small. 35 not _occur .even,i.n %tvvhere t he

et commact S BHET jnldRfona®, tor ARta BRIy iRd e Aiailhg oinds

i nt er connect s 44qeivalehts are intended to cover such forms or modlﬂcatlons\
as would fall within the scope and spirit of the invention. The
above embodiments can be practiced in combination with each

20 other



31 14d are in electrically floating states. O herwi se, the
configuration, the manufacturing nethod, and the operational effects of the
variation are simlar to those of the seventh enbodi nent descri bed above.
5According to the enbodi nents descri bed above, an integrated circuit device
i h which the contact vias are forned ea82ly and have | ow resi stance and a
nmet hod for manufacturing the sane can be realized. Wile certain

embodi nents haygabeeRr fassd ided, these 10 ermbodi nents have been presented
by way of exanple only, and are not intended to limt the scope. of the

i nventions. Indeed, the novel enbodi nents described herein may be enbodi ed
in a variety of. ot han integstetiutithat devie, \x:zmlrmmusmgm ssi ons, substitutions

and changes i n t he L0y lich NSt CFROMHHCRS 15rARaGH! hfalier b0 dge be made

‘wi thout departi n% fro pirit el nventl acconpanyi ng
claims and theéith éqli'l"\?al ents are intended to cover such forms or
nodi fi cations, as wauwahthat Miavcbhnactduets eaple adintiesipietdonofectdye i nventi on.

The above enbodi ments, caR, dgnRdfl | o aE QBT OB et BagiRep (3 ot her-

32 What is clalrredls circ e, FS)I‘ISII’]
a plurality of'”F‘?ﬁ@P@@ﬁﬁ%c@%“Wﬁ%g% ther gopsact d‘%a'é,% Ft‘.ftol’i ¢ dAd®a cont act
vi a connect ed diocecde orﬁfthtarm—rangemnnect S, a protru5| on bei ng

formed at a portion of.tiie gagly 9hrae LPtLTEAARGCLY GANNGEhegr el he

contact via to rotrudelna e arrangenent,
interconnects separated from the portion havmg the’ protrusion

to recede in the direction of the arrangement,

the protrusion formed on one interconnect of two
mutually-adjacent interconnects among the plurality of
interconnects being opposed to the recess formed in one other
interconnect of the two mutually-adjacent interconnects,

the portion having the recess being separated from
portions on two sides of the portion having the recess and being
separated also from the portion having the protrusion, in the
each of the interconnects.

2. The device according to claim 1, wherein a protruding
direction of the protrusion of the one interconnect of the two
mutually-adjacent interconnects is the same as a protruding
direction of the protrusion of the one other interconnect of the
two mutually-adjacent interconnects.

3. The device according to claim 1, wherein a protruding
direction of the protrusion of the one interconnect of the two
mutually-adjacent interconnects is opposite to a protruding
direction of the protrusion of the one other interconnect of the
two mutually-adjacent interconnects.

4, The device according to claim 1, wherein
a position of a portion of one of the plurality of
interconnects connected to the contact via is different from a.



a recess being forned at a portion of the each of the interconnects
separated fromthe portion having the protrusion to recede in the di rection
of the arrangenent, the protrusion formed on one interconnect of
two nutual | y-adj acent interconnects anong the plurality of interconnects
bei ng opposed to the recess fornmed in ope other interconnect of the two
mut-ual | y- adj acent i nterconnects, the portion having the recess

bei ng separat ed fég ‘Ss)frtlf’ ro_%ep w§f5|ocl]%s §Ehérhe ﬁotnéorbln?é’l\t&g 5gr:e recess

and bei ng sepaP%?' rtion havi ng rotrusio
each of the mt@ﬁt@ﬁtﬁ@@t% COFJZneCFﬁd G‘evihﬁe iecti vig, ttﬁ\ @i StENSiAer ei n a

protrudi ng dirgpktason &f theinpelgnnsices) of the one interconnect of the two
mut ual | y- adj acent ‘i nterconnects is the same as a protrudi ng direction of

the protrusion of the one other interconnect of the two nutually-adjacent
i nt erconnects. 5.3. Tie delsviee acaanodiling t docl glaiml, Whemeneredn pridte udi ng

direction of thgeRPriddéts Qe Gbrine @ﬂﬂg'é‘%&félﬁé‘lﬂ‘%bc@is the two
mut ual | y- adj acent interconnects is oppOsite to a protruding direction of

~the protrusion of the one other interconnect of the two nutually-adjacent
i nterconnects. 6.4. Tie deviceaa@ocdimgl bty ctoomc L aifurtheroenpiiging: a
position of a porti g méngcefi; the plurality of interconnects connected to

the contact via is different froma, 33 tIO? d a portl\(H] of one other
of the plurality of 3ht¥RYnlB¥ES %ﬁ?@é[ NEFtt 60N e \AIEECt
ext ensi on di r eotteoseating hani exeensanectcti®nThel ddwd cretamommcnsg tco cI aim

1, wherein thecpahgc BﬁQI;§péﬂfr§m§forfﬁ@ébﬂt89t@ra9'deW&" process. 6. The
devi ce according to clai

her conprisin
an upper |ayer inter®b6n ‘gr]ct hé’xt'@ CHB”FH &) t&‘?'f‘g’ct‘?@ﬁ"q n?élr s&

ext ensi on dir ecteronrptetiite carireratdonedtwet encoonhtod cootaat wipper end of t he
contact via, one of the interconnects bei ng drawn out fromthe

menory cell to connect to a cYve of the contact via. 7. An integrated
circuit device, @rate crrcurt devrce comprising:

a pluralrty of interconnects arranged parallel to each

other; and
"a contact via connected to each of the interconnects,

a bent portion being formed at a portion of the each of
the interconnects connected to the contact via to curve to form
a protrusion in one direction of the arrangement,

the plurality of interconnects including a first
interconnect and a second interconnect, the second
interconnect being adjacent the first interconnect and disposed
in the direction of the protrusion of the bent portion of the first
mterconnect as viewed from the first interconnect,

an opposing portion of the second mterconnect being
opposed to the bent portion of the first interconnect, the
opposing portion of the second interconnect being separated
from portions of the second interconnect on two sides of the
opposing portion and being separated also from the bent
portion of the second interconnect.

8. The device according to.claim 7, wherein a direction of a
protrusion of the bent portion of the first interconnect is the



a plurality of interconnects arranged parallel to each other; and a contact
via connected to each of the interconnects, a bent portion being
formed at a portion of the each of the interconnects connected to the
contact via to curve to forma protrusion in one direction of the
arrangenent, thepluralityofinterconnectgj ncludingafirst interconnect and a
second interconnect, the second interconnect being adjacent the first

i nterconnect and dis the.direction of .the EE” rus on ogﬁ&he bent

e eonoeCt e e feeDahast 2ne SHruSlebr e Rk (EhoR Sk thBe ool

~an opposi ng paecood iofendeanset.ond i nt erconnect bei ng opposed to the bent
- portion of the first interconnect, the opposing portion of the second

i nt erconnect bei ng at.ed from ortl o the second. i nterconnect on
Lo o qea ot e PERUiES Ao Bar e A e et A s PBrot Ao bent
portion of therseomiani of etftonhest . por&noﬁl’hef dehe cﬁrsatccotai*cugnéot cisai m 7,

wherein a di rf‘dé:tdt go 3 cE%rQEtﬁb‘ﬁ'o?G}a ﬁ&eo&]ﬂﬁuoq{a?f tR8rdd A 8Fti6ﬁ‘§f{th%5t

i nt er connect as a ction of a pro BYon o € bent
portion of thée§886d6t¢rrﬁ°é’ﬂ'@éﬁnect. 9. The device accor_dl ng to claim7,
wherein a direction of a protrusion of the bent portion of the first

i nt erconnect i oppas| f igsion of the bent portion
$0.9PPRR |E?eg§r%téi@nrr%ﬁ€ HEDIR! BRpALin

of the second i nterconne nt egr at ed C|r uit device, conpr|5|ng
a plurality of intefcBHHEEEY afr'é.‘ﬁ%"é?d’”@z%5$I@Traf’Seé’adW"BUﬁ'erto &3¢ha cont act
vi a connect ed dtbheepehdof the interconnects, a bent portion being

formed at a portion,ofs filie: 6ALRo L8 IPLELAYMFE! BeafRAHRALed from a

portion of the each erconnects conn cont’‘act via to
curve to forma profrl@ioRoroneignr e af at PRyt Ahdbserach of t he
portion havi nghtehmtbmnrmmtslsarpdmetm feepaaapettibn om pos tdzahs obrthiewo si des

of the port | onpbEptoARcEP RARECRAY thoM 0 pbEL NG, RBr AR 13! B O ¢ e

portion conne € con erconnects
protrusion in one d;rect|on of the arrangement,

the portion having the bent portion being separated from
portions on two sides of the portion having the bent portion and
being separated also from the portion connected to the contact
via, in the each of the interconnects,

the plurality of interconnects including a first
interconnect and a second interconnect, the second
interconnect being adjacent the first interconnect,

the bent portion of the first interconnect being opposed
to a portion of the second interconnect connected to the contact
via, the protrusion of the bent portion of the first interconnect
being formed in a direction away from the portion of the second
interconnect connected to the contact via.

11. A semiconductor device comprising:

a plurality of first interconnects formed over a
semiconductor substrate and arranged parallel to each other in
a first direction;

a plurality of second interconnects formed on an
inter-layer insulating film covered the plurality of first
interconnects and arranged paraliel to each other in a direction



thepl uralityofinterconnectsincludingafirst interconnect and a second
interconnect, the second interconnect being adjacent the first

i nt er connect, the bent portion of the first interconnect being
opposed to a portion of the second interconnect connected to the contact
via, the protrusion of the bent portionggf the first interconnect being
formed in a direction away fromthe portion of the second interconnect
connected to the contact via de cond ctor device conprising:

a plurality ofP§PREAIS f‘éltﬁcyhﬁéclﬁsg a seni conductor substrate
and arranged paral | el cartaehohia dohered atea fquS$ regi@Ttiedween a lowera
plurality of sss&%n'nrércgr&%@eﬁmaﬁar PR iAferlBhAbcl Akl bASE ng T11 m

covered the pluralit l;‘ I nt erconnects, and arranged parallel to each
other in a di r'BE%rCGH”eﬁgoﬁé BeHUTRIV P! TeFAME TEFSeNReGtEct i on; and

a contact via for rredhatlowecno&scoegednmmmd\waaaﬂommmhrﬂoemsnhae(at of the
purality of fidslod BbARECAIPES ThANEoABHRST ah A SIRAMIES in el Ripstp! ural ity
of second intérconn | ower onnec |ncIu Ing a

prot r.usi on for%@i‘-‘té‘?nraa’bértl on connect ed to the contact via and protruded
in the first directbae, ofatte plurality ehfirstf inteecoingakiddjaatnt itosthe

| nt er connect s léweqc%@ér ogﬂe'&‘fuo'no}’éfcﬁu&'ﬁ GECFHBé%Qtfo‘?Hwédr“?ttg%‘, %Aﬁ)sr %Cess

formed at an opposit ra(g usi on_and se
prot r usi on. 125'¢\erF@t°rﬁ’tﬁjprﬁrUﬁ'§ﬁL# 8PP esh friof éb?d?"@@“bﬁ'%w t device,

conpri si ng: formng an insulating filmon a substrate; formng a
plurality of npﬁ{ I I n I sHEati ng
film each of e plu ratﬁOaxit ﬂggﬁgf%}#ggfgsgl nﬁ\%éf’é}eﬂ C"-rir“j"glttr usi (l:)%l

protruding i n @WPHERHi rection and a recess receding in the width
direction at positi éssning galihyuisepdy filracon B $dtssteae;di recti on;

forming a plurality of core members extending in one
direction on the insulating film, each of the plurality of core
members including a protrusion protruding in a width direction
and a recess receding in the width direction at positions
mutually separated in the one direction;

making the core members finer;

forming sidewalls on side surfaces of the core members;

removing the core members;

forming pillars in a first portion and a second portion of a
region between two mutually-adjacent sidewalls to link the two
mutually-adjacent sidewalls to each other, the first portion
being between a portion of the region having a narrow spacing
between the sidewalls and a portion of the region having a wide
spacing between the sidewalls, the portion of the region having
the narrow spacing between the sidewalls being interposed
between the first portion and the second portion;

making a trench in the insutating fiim by performing
etching using the sidewalls and the pillars as a mask;

forming interconnects by filling a conductive material into
the trench; and

forming a contact via to connect to a port‘ion of each of
the interconnects having a width wider than widths of the other



making the core nenbers finer; formng sidewalls on side surfaces of the
core nenbers; renoving the core nmenbers; formng pillars in a first
portion and a second portion of a region between two nutually-adjacent
sidewalls to link the two nutual |l y-adjacent sidewalls to each other, the
first portion being between a portion ofgthe regi on having a narrow spaci ng
bet ween the sidewalls and a portion of the region having a W de spacing

bet ween the sidewalls,_ the portion of the region having the narrow spacing
bet ween t he &WMWSSO'%W%ﬁgFéthr%% B%Qrﬁé:ﬁst he first portion and the

second portion; making a trench in the insulating fiImby

perform ng etcfgng tﬁ’tbngﬂéﬂﬁﬁﬁ' dga@arlﬁngn%t hgiaphl | 8bs agnér

f ormi ng |nterconnects a conductive material into t e trench and
formng a contB& r\’ﬁ'ﬁ”t@”&oﬁﬁéctre%sé BE? t {Ued Buctidss SUREGest connect s
havi ng a wi dt hmwitdelly tdppositiedsildesodf tie ealchesf tHE6 cpee trhansbert ihhgheeach of

the int erc'onn?‘c{rﬁ.l ncr:;]t%e e e ?,gggrsaccordl ng to claim12, wherein the

protrusion an ecess are rnmed in side surfaces on nutually opposite
sides of the each of the core nenbers in the form ng the core nmenbers. 14.
The met hod acco4di nghieo eleahodl2acedrvelieg n toheclalmt r ugi, onvheekihhetheecess are

formed in sameyflgiah SR bbee 38D RInddiefOLEnECEREY SyLACkN: for i ng

the core nenb manuf a an integrated circuit
devi ce, conpridihgach &f ihagForedvrmpenrs/ the ﬁ@r(wn@ Hipsorareembers.

15, A method for manufacturing an integrated circuit device,
comprising:

forming a conductive film on a substrate;

forming a plurality of core members extending in one
direction on the conductive film, each of the plurality of core
members including a protrusion protruding in a width direction
or a recess receding in the width direction formed in one side
surface of a first portion and a protrusion protruding in the
width direction or a recess receding in the width direction
formed in one other side surface of a second portion;

making the core members finer; :

forming sidewalls on side surfaces of the core members;

removing the core members;

patterning the conductive film into a plurality of
interconnects by performing etching using the sidewalls as a
mask, a bent portion being formed in one location of each of
the plurality of interconnects to curve into a protruding
configuration, the plurality of interconnects having a first
interconnect and a second interconnect, the second
interconnect being adjacent the first interconnect and disposed
in the direction of the protrusion of the bent portion of the first
interconnect as viewed from the first interconnect;

separating an opposing portion of the second
interconnect opposing the bent portion of the first interconnect
from portions of the second interconnect on two sides of the



formng a plurality of core nmenbers extending in one direction on the
conductive film each of the plurality of core nenbers including a
protrusion protruding in a width direction or a recess receding in the
width direction formed in one side surface of a first portion and a
protrusion protruding in the width diregiion or a recess receding in the
width-direction fornmed in one other side surface of a second portion;
maki ng the core nenbers finer;.form._ng.siqdewalls an side. sugfac of the
cor e menber s. PATVISGUrHiRhoupie ResEryio RE0pSodRabdttich FoME Be nauct i ve
filminto a plhandl pergiost of Hhesesanddntengpnpect,oaiiing et chi ng using the

sidewal | s as a maskforfniR@néd cBAtAEOViabR) Agnh&¢iRAth& bene deidhl on of each of
the plurality of interconnects to curve into a protruding configuration,

the plurality of interconnects having a first interconnect and a second
i nt erconnect, Ythe sEbenthethbdracrording Bei Algimdjlacewherdie porsens mfer connect

and di sposed ithe! ifrelbs LN tehBAGPIEPLLNAT BloObntNBobEshs POY then of the
first inter connect @g aXI ewe &&r,om t he | rst |sqt er connect separ at| ng

f
anopposi ng port{eya e ase K ednt P URRRRYS B PP dEetERHEYRENt portion of

the first interconnect fromportions of the second interconnect on two
sides of the {37 oppRai NG RABYI OfcMihlfy SEBTALIMY 182 qpRgeiMytRertion

fromthe bent portion of th secgr}g I pt'erconnect;, and form ng a contact via
to connect to YR2TBHAS 'sRaTYHNd By eHHUNGRAHSEIUSIEGPHE M2T0 ¢l ai m 15,

wherein portions of the interconnects extending around two end portions of

the sidewal I's a0 qhe dinviflgd SheRd-AEOHS! Yoiblint NESSERAGEIND thel7. The

net hod according to.claim 16, whereln e Separating {s perfarne y

et chi ng once d%ri%ﬁbusdﬂ@ 'ﬁ?ewedr@.thmﬂr#ee%wrheeer enEPGESS IF APTAeY, " wher ei n
t he protrusionnithef secoed portibe ifithetfoporing dheatudet imemieeass is formed in
the second portion in the formng the core nenbers. 19. The net hod _
according to cJaim15, wherein the protrusion is fornmed in both the first

portion and the-secbR8 pdYethefl i dCGHEINDr AP ngClaHB cbre mereis. theo, The
met hod accor dipr@ttwsichaisnfdimedhier diobh tthe fiesesrtiont ahgethe rselkohl t he

first portion ;?(S'I'q"otrhﬁw end hORok farm ng the core nenbers. 21.
A et hod for manu‘E act u??ér:lg annﬁ%egrgtgéﬁ%ﬁbce&gt devi ce, conprising:

20. The method according to claim 15, wherein the recess is

formed in both the first portion and the second portion in the

forming the core members.

21. A method for manufacturing an integrated circuit device,
comprising: .

forming a conductive film on a substrate;

forming a plurality of core members extending in one
direction on the conductive film, each of the plurality of core
members including a protrusion protruding in a width direction
or a recess receding in the width direction formed in one side
surface of a first portion and a protrusion protruding in the
width direction or a recess receding' in the width direction
formed in one other side surface of a second portion;

making the core members finer;

forming sidewalis on side surfaces of the core members;

removing the core members;



form ng a conductive filmon a substrate; formng a plurality of
core nenbers extending in one direction on the conductive film each of the
plurality of core nenbers including a protrusion protruding in a width
direction or a recess receding in the width direction fornmed in one side
surface of a first portion and a protruggon protruding in the width
direction or a recess receding in the wwdth direction fornmed in one other

side surface of a second portion; naking the_core nenbers fi rm ng
sidewal | s on side SLﬂ‘a(f)t'é%ré‘én%f t})‘ﬁ’e E‘H?i“&b%ef'i’?" r EH8vi g R'H r]htéﬁr eOfo mber s;

38 pat treencomgnddie by nperdormend idtnhlrrg mangl tirealsidewalls iast @ connect s
by perform ng n [N n i bei ng
formed i n one ﬁ%ﬁ%n@t g lﬂ@n?ﬂ%ﬁgﬂ){c{ ?tegﬁoélfngg'{:é ?fg curve

into a protrudfgy e8#Eligur &f i (b'ﬂterFﬁ@”ﬁ tl§r aqoi t?”rd‘fe |‘r'i‘tt@r GonPERYYdiRgvi ng a
first inter connentsgarzctm» saﬂmnoblunalwycoasfnenterdolnmes&cohdvmgt eai cﬁnstect bei ng

adj acent the fjy %6@56 co;yh thge ﬁrumtgpc&{néclge bﬁ‘ﬂa{ P dor@n of the

second |nterconnec ern fina ect1on away fro |rst
i nt er connect ; mterconne;:épapgtngg adiaceint thert fiew oi”ttelﬁéo'?n?cét i théer connect
from portions ptotrision bsitherdeaitcpores o@ﬁh@\@e@drﬁ%ntﬁrcbh&eﬁebélr@)rtl on of

the T1rst I ntefaanaesh SHILeqsRRAlal kg i ARRIAPAERBCAT (he fiTst

i nterconnect fromanh o ercdnnect, the
opposi ng portion beuﬁ@@aéabagef@et benhpopdan qfotmq Bﬁstofntteh@oryw@rfdom
interconnect; gBetions of thEOFFshdnBelcofin@et hatwe eRIFREQF ttﬁletlb\@tODDOS' ng

portion of eacBope‘lo;‘ th meerﬁpé‘tn%{eﬁ'connect while separating the bent
portion of the first interconnect from an opposing portion of the
first interconnect, the opposing portion being opposed to the
bent portion of the second interconnect; and
forming a contact via to connect to the opposing portion
of each of the interconnects.



