A CONNECTI ON STRUCTURE FOR SEM CONDUCTOR DEVI CES
BACKGROUND [ 0001] The semi conductor integrated circuit
(1'Q industry has experienced rapid grow h.
Technol ogi cal advances in IC materials and desi gn have
produced generations of |1 Cs where each generation has
smaller feature sizes and nore conplex circuits than
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10003] Accordlngly, it desirable to provide
havt hgon ednptid wnmmdutmr n&non@tﬁup@ to foereassdlgtieciauo by rcducmg the
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[0003]  Accordingiy, it is desirabie to provide an J_Luiu.urud ccnnecnnn structure for

- semiconductor devices.




description when read with the acconpanying figures.
It i's enphasized that, in accordance with the
standard practice in the industry, various features
are not drawn-to scale. In fact, the dinensions of
the various features may be arbitrarily increased or
reduced for clarity of discussion. 10005] Fig. |
illustrates an exenplary top view of a connection
structure. 100061 Figs. 2-5 itlustrate exenplary
cross-sectional views of partial sem conductor
devices. 10007] Fig. 6 illustrates an exenplary top
view of a hole chain structure. [00081 Fig. 7

op view of a hole array
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Ion o st feature over or on a second
feature in the description that foll ows may include
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formed in direct contact, and may also include

_enbodi l,A,,Whi ch additional features may be forned
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devicés, and more particularly to an improved connection structure for semiconductor devices.

[0610] Ttistobe understood that the following di;closure provides maty different
embodiments, or examples, for implementing different feaftures of the disclosure. Specific
examples of coml-aoncuts and arrangements are described below to su:nphfy the p_rcsent
disclosure. These are, of course, merely examples and are not intended fo be imiting. In
addition, the present disclosure may repeat reference numerals andfor letters in the various .
cxampies. This repetition 15 for the purpose of sim}:ilicity and clarity and does not in jtself dictate
a relationship between the various embodiments and/or cbnﬁguraiions discussed. Moreover, the
formation of a first fCHi;BIE over or on a second feature in the description that follows may

inclnde embodiments in which the first and second fcamreé are formed 1n direct contact, and may
“also include emﬁ’odiments in which additional features may be formed iﬁt;rposin_g— the first apd

second features, such that the first and second features may not be in direct contact.




[0011] Referring nowto Fig. 1, shown therein is an
exenplary top view of a connection structure 100. In
t hi s enbodi nent, the connection structure 100 may
i ncl ude a peanut -shaped opening 106 and a conductive
plug 110. The opening 106 may include a | ong side 104
and a short side 102. Further, the opening 106 may
i nclude a narrow area 100E and wi de areas 100A and
1000_ A width w2 of the narrow area 100B may be
-sandwi ched between and snmaller than a width w and/or
a wdth w3 associated wwth the w de areas 100A and
1000, respectively. Here, the width w2 nmaybe between
about ene sixth to about four fifths of the width wl
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w3 that the size of the connecti on structure 100-nmaybe
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- porgfPe %@%p r@g 6@6}3@3@% nnegﬁé ARA v&ﬁtﬁ%élcﬁ'ﬂdu&fvagﬁl@?%“w%fch

(8]

lon structure 1

" may male@h refacBrjedtal, GiSi;, %S@Mﬁldmmw;:mrg, mlmllsmasc Tﬁmdfm AN,
nmenory_devices_ (includin but .not

) AL@%MWW%WH@@@E@ fple maicrigis AS)JESGP %Gﬂﬂnﬂcﬁfiﬂs with

Fig. 4 below, the connection structure 100 may aiso include one or more diffusion barrier layers

- (not shown) lining at least partially the opening 106.

[0013]  In one example, the size of the connection str_ucturé 100 may be less than
approximately 0.05711'1112. However, it is coﬁtemplatcd that the size of the qonucction structure -
100 may be larger than 0.05 um®. Ttis also contemplated that the opening 106 may comprise

By ‘other regular or irregular shapes.

.- [0014]  The connection structure IOOAmay be used m a vanety of_ semiconductor 'deviccs, such
as memory devices (including but not Jimited to 2 static _randc')m azccsé memory (SRAM)), logic
devicés (including but not limited to a métal-oxide sexnicondﬁctor field-effect transistor
R(MOSFET)), and/or other devices. Fora siﬁgle semiconducior device, the conmection stricture

100 may be utilized for connecting interconnect layers, an interconnect layer and a substrate, an
. inferconnect layer and 2 zate, an active regidn and a gate, an active.region and an interconnect -

fayer, or serve other connection purposes. - Tt is also contemplated that the connection structure




devi-ces (including but not limted to a. netal -oxide
sem conductor field-effect transistor (MOSFET)),
and/ or other devices. For a single sem conductor

devi ce, the connection structure 100 nmay be utilized
for connecting interconnect |ayers, an interconnect

| ayer and a substrate, an interconnect |ayer and a
gate, an active region and agate, an active. region
and. an interconnect . |ayer, or serve other
connection purposes. . It is also contenpl ated that
the connection structure 100 may be utilized to
connect different sem conductor devices, such as a
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{0016} A conductive layer 220 may be deposited in a recess formed in the substrate 210 by
chemical vapor deposition fCVD), plasma-enhanced CVD (PECVD), physical vapor deposition
(PVD), ionized PVD (I-PVD); atomic layer deposition (ALD), plating, and/or other proccssés_.
Chemicai—mecha_nicai planaﬁzation and/or chemical-mechanical polishing (collectively rcféncd'
- to herein as CMP) may also be employed during the formation of the conductive layer 220. -For
_ example, CMP may be etut;loyed to ptanaﬂze thc conductive layer 220, so that it becomes
:éubstantia]ly coplanar with 4 surface 21:5-of the substrate 210, as shown in Fig. 2. Ih-another
embodirnent, planarization of the-éohdhcﬁvs tayer 220 ma)t be less extensive, so that the |
 conductive layer 220 may at least partially extend from the substrate 210 to above the surface




conpound sem conductor structure. (00161 A conductive
| ayer 220, may be deposited in a recess forned in the
substrate 210 by chenical vapor deposition (CVD),
pl asma- enhanced CVD (PECVD), physical vapor deposition
(PVD), ionized PVD (I-PVD), atom c |ayer deposition
(ALD), plating, and/or other processes.
Chemi cal - mrechani cal pl anarization and/ or
chem cal - mechani cal polishing (collectively referred
to herein as CMWP) may al so be enpl oyed during the
formati-on of the conductive |ayer 220_ For exanpl e,
CWP may be enployed to planarize the conductive |ayer
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matedaflerein A depth dl of the conductive |ayer 220 may
range between about 1500 A and about 5000 A. For
exanpl e, in one enbodi ment, the depth dl may_be about
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mab dkelectric | ayer 230 nmy be an etch stop |ayer and/or
CHE%4i £ f usi on barrier | ayer, and nmay include one or nore
i ndividual |ayers. The dielectric layer 230 may
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semiconductor device 300. In tﬁs embodiment, a dielectric layer 310 may be deposited on the

surface of the substrate 210 or the dielectric layer 230. The dielectric layer 310 may be formed

| lby CVD, PECVD, ALD, PVD, spin-on coating and/or other processes. Thé dielectric layer 310
may be an infer-metal dielectric (IMD), and may include silicon dioxide, polyimide, spin-on-
glass (SOG), fluoride-doped silicate glass (FSG); Black Diamond® (a product of Applied
Materials of Santa Clara, Caﬁfomia); Xerogel, Aerogel, amorphous fiuorinated carbon, and/or

| other materials. In one embodiment, the diclectric layer 310 may include a Jow-k matenial
‘having a dielectric constant k of less than abont 3.3. For example, the dielectric layer 310 may

include an organic lowk material, CVD low-k material, and/or other suitable ma_tc_n'als.

[0020]  The dielectric layer 310 may-be patterned by photolithography, etching, and/or other

- meang to form the opening 106 of Fig_ 1, thereby exp.dsiﬁg a porﬁonio_f the underlying dielectric




materials. 10019] Referring nowto Fig. 3, shown

therein is a further devel oped exenplary parti al

sem conduct or device 300. In this enbodi ment, a

dielectric layer 310 may be deposited on the surface

of the substrate 210 or the dielectric |ayer 230. The

dielectric layer 310 maybe fornmed by CVD, PECVD, ALD,

PVD, spin-on coating and/or other processes. The

dielectric layer 310 may be an inter-netal dielectric

(IMD), and may include silicon dioxide, polyimde,

spi n-on- glass (SOG, fluoride-doped silicate glass

(FSG, Black D am)nd() (a product of Applied
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eG4 Yol e or a dual dammscene opening (e.g., an
openi ng conprising a via hole and a conductive |ine
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ri afibd RinSedPABQH rdiRRy
'Iﬂﬂ?ﬁ th?%[ls,eleglﬁmgﬁ FI er %vgrﬁﬁh&%ﬁng?()éd geposn t éd g.
a portion of the dielectric layer 230. Jn such an embodiment, 2 bottom portion of the diffusion

barrier layer 410 and a portion of the dielectric layer 230 may be sequentially removed by dry
. efching and/or sputiering. '

’ t0024] In fartherance of the example, the bottom portion of theldiﬂhsion bamer layer 410
" proximate the cﬂnducﬁ#c layer 220, whether formed prior to or after removing 2 porﬁon of the
- dielectric layer 230, may be removed by in-situ sputiering utzhzmg SIP or IMP., Consequently,
E at least a portion of the conductive layer 220 may be cxposed

~[0025] In ﬁ_lrﬂmrancc_: of the example, a second diffusion barrier layer (nof shown) _z.zaay be
'dpﬁonally deposited over the diffusion barrier layer 410. The second diffusion _t;an'ier 1ay_er may.

be formed in-situ by an IMP or SIP systcm. and may be substantially similar to the diffusion

‘barmier 1ayer 410 descrlbed above. For example, the second diffusion barrier Iayer may include .

| Ta, TaN, T1, TJN and/or other barrier materials.




by self-ionized plasma (SIP) PVD and/or ionized netal
plasma (I MP) PVD, wherein the diffusion barrier |ayer
410 may at least partially line the opening 106. The
di ffusion barrier layer 410 may include Ta, TaN, Ti;
Ti N, and/or other barrier materials. 100231 In one
enbodi nent, the diffusion barrier |ayer 410 may be
formed prior to renmoving a portion of the dielectric
| ayer 230. In such an enbodi nent, a bottom portion of
the diffusion barrier |ayer 410 and a portion of the
dielectric layer 230 may be sequentially renoved by
dry et chi ng and/or sputtering 100241 In furtherance
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metho®t her seed materials may be deposited on the dlfoSI on
barrier |ayer 410, .

[0927] Referring now to Fig. 6, shown fherein s an exemplary hole chain structure 600. In
this embodiment, connection structures 602, 604 and 606, each of which is substantially similar
or identical to the commection structure 100, may together form the hole chain structure 600.
Even though in this illustration, the shapes and sizes of the connection structures 602, 604 and
606 are substantially similar or iﬂcutical, it1s contexﬁplétcd that at east two of the connection
structures 602, 604 and 606 may differ in shapes and sizes. Inone exaniple, the size of an
‘overlapped area 608 may be less than about eighty percent of the size of the connection structure
602 and/or the connection structure 606. Likewise, the size of an overlapped area 610 may be
less than eighty percent of the size of the connection sﬁﬁcturc 602 and/or the connection
structure 604. In addifion, it is also contcmplated thai a fewer or a greater number of connection
strisctures may be utilized to form the hole cham strucmrf: 600.

{0028]  Refering now to F_ig._ 7, shown theréiﬁ is an exemplary hole amray stracture. In this
ermbodiment, connection structires 702, 704,706; 708, 710 and 712, each of whn:h is - -




thereby lining the opening 106 by PVD, |IMP, SIP
and/ or other processes. The opening 106 may then be
filled with the conductive plug 110 that may incl ude
materials substantially simlar to that of the
conductive |l ayer 220- In one exanple, the conductive
plug 110 may include refractory netal, TiSi 2, CoSi2,
NiSi, PtSi, W Wi 2, netal silicide, TiN iW TaN, Al,
Al Cu, Cu, Cu content, alum num alum num all oy,
copper, copper alloy, tungsten, and/or other suitable
materials. The conductive material. enployed to form
the conductive plug 110 may be fornmed in the opening
106 by el ectroplating and/or other deposition
subsniétie §melar. or Eepteslsp the compdin SirysIe h@t Bey bﬂoeth@rfmdhaiw@r
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: 61 [ th ht t of th
and o o i A A B0 A e e reEr
some%ﬁlﬁddﬁﬁeﬁfs Sarfbombinlc AR fbdr@8s illbtrated af] SQLnCRD LGP fpect

that a fewer or a .greater nunber of connection

- to othgtembedimends Avagrdivglysallishdhzendificatidne pminthelet ol te: icheakdwithin

'mﬁsstr?@%ﬁrﬁ.Goo -[0028] Referring nowto Fig, 7, shown
P BPESY exenpl ary hole ‘array structure. In this

embodi ment, connection structures 702, 704 , 706; 708,

710 and 712, each -of which is




substantially simlar or identical to the connection
structure 100, may together formthe hole array
'structure 700. Even though in this exanple, the shapes
and sizes of the connection structures 702, 704, 706,
708, 710 and 712 are substantially simlar or
identical, it is also - contenplated that at |east two
of the connection structures 702, 704, 706, 708, 710
and 712 may differ in shapes and sizes. In addition,
it is also contenplated that a fewer or a greater
nunmber of connection structures nay be utilized to
formthe hole array structure 700 or other connection
types. Therefore, a variety of variations are

WHe B €EhpIMERE:by t he present disclosure. [0029]
Al t hough only a few exenplary enbodi nent.s of this
discl os vmediavemtiae for d et eonstrT AEVPLEOPRITE apove,
those skilled in . the art w.]| ' 8€ Laten ifat
many nBEPIIZAPTHIUE A PETOVSEES) %g%?%bﬁﬁgmgﬁgﬁplary

enhodij ne i3, RRWE 1B Bicer metclwideteparand ng from t he
n&a%?%{}%g%%#}%{é and advant ages of thjs .disclosure.

Al'so, £eatwtiephiglfiriding atlest raridlloihe eRFEEE&d above with
respect to sone enbodi nents can be conbined with

- features illustrated d_di | AsPpgct
1 ot b ceRear HEHES o Ailed, EHEREE VAR o ol
Jeast 4ok 6 itoﬁ?ﬁwﬁﬁl%f hidagRgest thewnber maore Witdedtasni t hi n t he

cope o s disclosure. WHAT IS CLAIMED IS: L A
connection structure for a sem conductor device,

conpri sing: an opening conprising a..parrow area
orfe or Thvoomestion st aEClanid hsrey t&%‘@ldﬁwghﬁ B raéaéi%

__between two.of the . Eof R RS widBiiehsa
?m%ﬁh@%quf{?gnﬁfﬁ%ﬁﬁgtﬁeo%&p?fﬂcﬁgggt east partially the
openi ng. 2. The connection structure of claim!l
wherein the wwdth of the narrow area is at |east

ahput RRuskolsmbmibecliindthorsin the widkeod fheGHEWGFCATIIEES
--one or nore wide areas. .3. The nect i 1 0f
betvoHmabant enewpi et RIHE LR ﬁm 8’1‘&% o A S e B o Bottifial

- areas.

-5 The connection stfuéturc of claim 1 wherein the size of the 'com_:lcction structure is

1ess than about 0.05 wm’.

6  The conneéﬁon struciure of claim 1 wherein the connection structure isusedasa

oontact for connecting a substrate and a layer of a sermiconductor device.

7. " The conmection stracture of claim 6 wherein the layer comprises a material '
éelét;tcd ﬁom the following group: polysilicon with N-type dopant, polysiﬁcon with P-type
.dopani, polysilicon with N-type &opant and P-type dopant, metal, refractory metal, “TiSt,, CoS1y,
. NiSi, PiSi, W, WSip, metal silicide, TiN, TiW, and TaN. _




greater than about four fifths of the width of at
| east one of the one or nore wide areas. 4. The
connection structure of claim1l wherein the w dth of
the narrow area ranges . between about one sixth to
about four fifths of the width of at | east one of the
one or nore wide areas. 5. The connection structure of
claim1l wherein the size of the connection structure
is 'less than about 0.05 um 6. The connection
structure of claim1l wherein the connection structure
is used as a contact for connecting a substrate and a
| ayer of a sem conductor device 7. The connection
stguct ll*{r Sofile t‘fAn@h?h? '1 thLpﬁz theaYBlec SRAFRAINGES fR
material se Fecte ron1 e follow ng group:

- connP@iny Bitdrdoarest ligetshv! Neciipadwbapaertice. pol ysi | icon with
P-type dopant, polysilicon with N-typo dopant and .
P-type dopant, netal, refractory nmetal, TiSi2, CoSi?2,

‘NS, PtSi, W W5 | i Ti and
Tk s ThorimepsmAi i Gah d ot b DB,
' conn;t:r%@%ﬁloiﬂﬁl%&ﬂe& ﬁaﬁ&‘%rﬂﬁt?&té Fa s@ﬁcoﬂﬂ@dﬂ&%ﬁ\tlbé‘ g

rconnect ers a sem conductor device. 9. The
- connection structure of claim1 wherein the connection
structure is for connecting an interconnect Iayer and

a 1§ubsTieatmedionansbm af@hdmd;mrbrreméhpr celelectm strupfyee is for
connecti on st uct u n t he connecti on

ai m
COM%‘P%HIP}F%DIP%“ RYfr an Wéﬁrﬁﬂ&n %gr‘? SFIH’P 6?1Tr515V1%€ | ayer and

. an active region of a sem conductor device. 11. The
connection structure of claim1 wherein the connection

St UCt HfeRorirSctfo StrucRR TSRl NG/hatin @klcbtection ginRRrein thr a
gate of a-.sem conductor device. 12. The connection

~ connsting mtaciive regfoncidsi gatd of alsemiepminetiraledionnect i on structure
is for high: current connection path between two
metal |ayers.

- 12.  The conpection structure of claim 1 wherein the comnection structure 15 for high

. current connection path between two metal layers.

13, The commection structure of claim 1 wherein the connection structure is for
- -comnecting 2 drainregion of a first device and a gate of a second device, wherein the

semticonducior device Eompﬁsas both the first device and second device.

.14, The connection structure of claim 1 wherein the conductive plug comprises a
-material selected from the following group: refractory metal, TiSi,, CoSiy, NiSi, PtSi, W, WSi,
metal sificide, TiN, TiW, TaN, Al, AICu, Cu, and Cu Sontent.

15. A semiconductor device, comprising:
‘a first Jayer, l
: a.cqnncctimi layer in contact with the first layer, wherein ﬂie conuection laj/cr COTAPIISES

ONE O [ore pcanu.t.-shapcd connection str"u_cturcs; and
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13. The connection structure of claim1 wherein the
‘connection structure is for -connecting a drain
region of a first device and a gate of a second
devi ce, wherein the sem conductor device conprises
both the first device and second device. 14. The
connection structure of claiml wherein the conductive
plug conprises a naterial selected fromthe foll ow ng
group: refractory netal, TiSi2, CoSi2, NS, PtSi, W
Wi 2, nmetal silicide, TiN, TiW TaN, A, Al Cu, Cu,

. and Cu content. 15. A sem conductor device,
conprising: ‘'a first layer; aconnection |layer tin
contact. with the fjfst ; erein the connection
Iﬁ?@W%&@ﬁbeggggwgh egwh%%gélaggnut-shaped connect i on
structures; and 10 a second layer in contact with the
connection |layer. 16. The sen conductor device of claim
156 Wheme kdmiddaeuchor Asdicel ofiylaim 15wiaregathefirst layeeis 237, The
sem conduct or device of claim15 wherein the first
| ayer is an interconnect U The sem conductor device of

claim15 wherein the first |ayer . i ubstirate.

b7 e s PoDE (Oce APl o betind e A AT P fcgpneet

| east two of the one or nore peanut'-shaped connection
structures are adjacent to each other. 20. The

seim conduct or device of claim 1S wherein at |east two
of the one or nore peanut-shaped connection

Sig uctllt emianéicoy dsvicappeem \itvdreeinihd firet layierie a eifbstratre
over | apped area is |ess than about 80% of the size of
the at feast two peanut-shaped connection structures.

o o reon R SR ap g 1S wherct el &% o ARG & e

peanuit-shaped connection struciures are adjacent fo each other.

layer.

20, The semiconductor device of claim 15 wherein at least two of the one or more
peannt-shaped connection strucfures are-overlapped, wherein the size of the overlapped area is

less than about 80% of the size of the a1 I’ea’stitwo peanut-shaped connection structures.

91 The semiconductor device of claim 15 wherein the one or morc peanut-shaped

‘connection structures form a hole chain structure.

22. The semiconductor device of claim 15 wherein the one or more peanui-shaped

connection structures form a hole array structure.

1

23. Tﬁe sermiconducior device of claim 15 wherein the semiconductor device

comprises a memory device.

94 The semicondncter device of claim 15-wherein the semiconductor device

- comiprises a static random access memory (SRAM) device.

11




connection structures forma hole chain structure. 22.
The sem conduct or device of claim15 wherein the one
or nore peanut shaped connection structures forma
- hol e array structure. 23. The sem conductor device of
clai m 15 wherein the sem conductor device conprises a
nmenory device. 24. The sem conduct or device of claim
15 wherein the sem conductor device conprises a
static random access nenory (SRAM device. 11 25. The
sem conduct or device of claim15 wherein the
sem conduct or -device conprises a logic device. 26. A
connection structure for a sem conductor device,
conpri sing: a peanut-shaped openi ng conprising a
na2¥ owThe ssianductondevwic dbé claimeldsvheinehasemicondetorilgyicow
area j S hetween the two w de areas, wherein the width
commgfise; HigSIR A9 Sw ar ea ranges between about one sixth to
about four fifths of the width of each of the two w de
areas; and a conductive plug for filling at |east
pagg i aIAI FbntBGorRBahut 108 D aREcnaReRdBGee, fnpridie
connection structure of claim26 wherei n t he )
connect pemutshaned ppaning cempresing 2 ngwrvhEe duA Gvatide areas, wherein

i pt er connect nd.a substrate,
coﬁﬁwwwawﬂ*#ﬁhﬁ%“f@? S AT op Bt A namow arca
Ql?ét@&n %ﬁcw&klém th gbJu@FoutPtHA 8 £thé Wkt oMeacH bf thef@®nkide
mst al [ayers. . The connection structure of claim 26

whetagiand t he connect| on structure is for connecting

Interc ggon ﬁuchvc I?Mg for filiing at least partially the pcanut—shapad opening.

27.  The copnection structure of claim 26 whcrein the connection structure is for

connecting an intercormect layer and a substrate.

28. The connection structure of claim 26 where'm the connection structure 15 for

connecting two different metal layers.

2. Th_c connection structure of claim 26 wherein the connection structure 1s for

connecting interconnect tayers.

'30. A method for connecting layers of a semiconductor device, comprising:
providing a first 1ayer |
providing a second layer; and
. connectmg the first Iaycr and the sccond layer with at least one peanui—shaped

connecnon stmcmre

31, The method of CI&III] 30 wherein the first layer compnses a substrate, and the

SF""‘nﬂ 1"‘}'51’ GDI““ﬂSﬁS an L_t,,rc.gnﬂ Pcf hygr
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30. A nethod for connecting |layers of a sem conduct or

" device, conprising providing a first-layer; providing
a second layer; and . connecting the first |ayer and
the second |l ayer with at | east one peanut-shaped
connection structure. sec 31. The nethod of claim 30
wherein the first |ayer conprises a substrate, and the
second | ayer conprises an interconnect. |ayer. 12 32.
The nmet hod of claim 30 wherein each of the first |ayer
and the second |ayer conprises an interconnect |ayer.
33. The nethod of claim 30 wherein each of the first
| ayer and the second |ayer conprises netal |ayer. 34.

The connection structure . of claj wh i
pedhut Thhmpier of sl Hgvhesis s0h %@ﬁen%%q?ygﬁ?ﬁ rth%aslr P llidgﬁe?
i a condg&tl' ye pl ug. Wierein the conductive plug

Wi.t h
compR I SIS i al  sel ected from fol | owi ng group:
TiN, TaN, W Cu and Cu content. 35. The connection
~structure of claim 34, wherein the peanut-shaped.
COBPI | Tsmathoddtkinvlaviesimeadh oflks fsbtdeyering 1§ SCOMHERIET n
the narrow area is between the two wi de areas, wherein
compfes Wt AYSHf t he narrow area ranges between about one
sixth to about four fifths of the width of each of
- the two wi.de areas. 13 .

34 The connection structure of claim 30, wherein the peanut-shaped opening is filled
at least partially with a conductive plug. Wherein the conductive plug comprises a material

selected from following group: TilN, TaN, W, Cu and Cu content.

35, The connection structare of claim 34, wherein the peanut-shaped comprises 2
" narrow area and two wide areas, wherein the narrow area is between tht_: two wide areas, wherein

the width of the narrow area ranges between about one sixth to about four fifths of the width of |

' each of the two wide arcas. .
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