Title CIRCUT LAYOUT STRUCTURE Background of the Invention 1. Field of
the I nvention The present invention generally relates to a circuit |ayout
structure. In particular, the present invention relates to a speci al
circuit layout structure. In this circuit layout structure, a netal

i nt er comniecte Whi ch is surrounded by a netal interlayer dielectric |ayer
and a neta&ggg%tern within a scrub line are suitably segregated to reduce

an adverse® ctrEnee ¢hAYgfigfeffect. 2. Description of the Prior Art In

the semconduct ofg neauf et uri g prpcesses, an etching step is usually
enpl oyed to tonstruct a pre-determned pattern in a pre-determ ned

mat eri alll ayierld Rp1G3.hd-Bnveéhustnate a process to construct a

pre-deternm ned pattern terlal ayer .hy
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a waf er sk00:dtsud ovirgdeda riienel af e ﬂﬂﬁtpm@nmi@v@@tlcb@y@ésatho have
been constructed on the wafer 100. For exanple, an interlayer dielectric
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interlayer ectric layer 110. A ne Interlayer dielectric |ayer
is di spﬁ&e]cbmxméagemmn@enmaml pbmgehrhlw:atridlzm@vmlsulv Ae nient ee Bayepbly
dielectric |ayer et chi ng

130 h |
rer st e i 1208 Toh it rat “tenfet Ral e e Rk DS al st ectar. The

et chi ng mask 130 may be a conductive mask of conposite |ayers such as
silicon oxynitride, conductive titaniumnitride, tetraethoxysilane (TEOS)
and/ or & 1 JWICHEEGmIOL  thet Rriqhehrt as shomm |n FIG 2, a suitable
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interlayer el’ectric layer to tra ernlne pattern 131
usually employed to construct a pre- determlned pattern in a

pre-determined material layer. FIGS. 1-3 illustrate a process to
construct a pre-determined pattern in a pre-determined material
layer by a conventional etching step in the prior art. First, please
refer to FIG. 1, a wafer 100 is provided. There are multiple
material layers which have been constructed on the wafer 100. For
example, an interlayer dielectric layer 110 is disposed on the
silicon substrate 101, and a metal contact plug 111 is in the
interlayer dielectric layer 110 and surrounded by the interlayer
dielectric layer 110. A metal interlayer dielectric layer 120 is
disposed on the metal contact plug 111 and covers the interlayer
dielectric layer 110. An etching mask 130 is formed on the metal
interlayer dielectric layer 120 and has a pre-determined pattern
131. The etching mask 130 may be a conductive mask of composite
layers such as silicon oxynitride, conductive titanium nitride,
tetraethoxysilane (TEOS) and/or a low-k material .. etc.

Then, as shown in FIG. 2, a suitable etchant under a plasma
circumstance is used to etch the underlying metal interlayer
dielectric layer 120 to transfer the pre-determined pattern 131
into the metal interlayer dielectric layer 120 to form a trench
121 for defining metal wires and to expose the metal contact plug

111 in the interlayer dielectric layer 110, as shown in FIG. 2.



into the netal interlayer dielectric layer 120 to forma trench 121 for
defining netal wires and to expose the netal contact plug 111 in the
interlayer dielectric layer 110, as shown in FIG 2. 1 The trench 121 which
is formed by such etch step is useful in formng the electrical connection
to the netakreartacti plughlli. foHHovewer sudote talH soéptjhelmeén@hjes szmimi@y
successfully expose the netal contact plug 111 in the |nterI
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trench 121 al ong wth the suitable etchant under the plasma circunstance,
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circuit layout structure is still needed to inprove the yield of the
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Summar y taf ﬂﬂxaﬂhauwﬁﬁan1100 Due to the static charge generated by the
ESD device, an adverse capacitance through the induction of the
substrate 101 may be formed between the conductive metal mask 130,
such as a TiN mask, and the metal pattern 114 in the scrub line
163. As a result, this attracts more charged etching residues 113
to accurmulate in the trench 121 in the chip region 102 and keeps
the underlying metal contact plug 111 from being exposed. No
effective electrical ccnnection thus can be formed.
Accordingly, a novel circuit layout structure is still needed to
improve the yvield of the etching step, in particular to avoid too
many etching residues blocking the trenches and failing to expose

the underlying metal contact plugs when a metal interconnect is

adjacent to a scrub line with a metal pattern.

Summary of the Invention

The present invention therefore proposes a novel circuit layout
structure to avoid too many etching residues blocking the trenches
and failing to expose the underlying metal contact plug, in
particular to avoid too many etching residues accumulating in the
trenches which are about to become metal interconnects and failing
to form an electrical connection between the metal interconnect

and the underlyingmetal contact plug when the metal mask is adjacent
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The present invention therefore proposes a novel circuit |layout structure
to avoid too many etching residues blocking the trenches and failing to
expose the underlying nmetal contact plug, in particular to avoid too many
etching residues accunulating in the trenches which are about to becone
met al | nterLonmech st and maihiagmctalfpanLamnelectrical connecti on between
the nmetal interconnect and the underlying netal contacéégpg when t he
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interconnect, a netal interlayer di el’ectric | ayer, a scrub line, and a
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dlelectrlémfayer i's i MES rger area of

i nter conechreAt cEhthsanre Al MRtekheyaet@l el pat t e 4 & wiisposadiad Lhirgetrhe
scrub I|ne and is adjacent to the netal interlayer dielectric |ayer and to
the met dilahtBpcoifieef tRYTERAL tHecEePuRert ne Al thE Rt F 1950 BR&y f r om

the met %atﬂéﬁrﬁrlcso%%fﬁos 06, ANeSenind nventy on agaiy R-O0%HAdes o tCitkCiink
| ayout structure incl udlng a netal 1 nterconnect, a netal interlayer

di el ect nnaj:alawett;erfeam mbldelmtrmdlaymet ahdpaot éhn. m@heln@nélernc@tl@rewé;yer
dlelectrlc surro the. netal .inter nect _so that in

Coet FonisS AL SRS LI 00 FE8 1 LOLET E00NER: afgy) Babp' PoBoReral,

| ar ger itrhasvddren@sea of the nmetal interconnect. At the sane tlne the

net al pattern is disposed within the scrub line, and in gi ven section
whi ch |sQﬁnEﬁﬂﬁﬂ“ﬁ(ﬂQYﬁP?&Q%Ja%%%%r?é?%%dﬁ?eﬁeﬁtFFElFa}éwoéﬁdSFéucFHée
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layer surrounds the metal interconnect so that in a given section,
the area of the metal interlayer dielectric layer is 2 times larger
than the area of the metal interconnect. At the same time, the metal
pattern is disposed within the scrub line, and in a given section
which is adjacent to the metal interlayer dielectric layer and to
the metal interconnect, the metal pattern is within the given
section and the area of the metal pattern is smaller than guarter
of that of the given section.
The present invention further proposes a circult layout structure
including a substrate, a shallow trench isolation, a metal pattern,
a scrub line, and ametal interlayer dielectric. The shallow trench
isclation is disposed in the substrate and the metal pattern in
the scrub line is directly disposed on the shallow trench isolation
s0 that the metal interlayer dielectric layer is disposed on the
substrate and surrounds the metal interccnnect.
The present invention proposes many circuit layout structures to
suitably segregate the metal interconnect which is surrounded by
the metal interlayer dielectric layer and the metal pattern within
the scrub line to reduce an adverse capacitance charging effect

between the metal mask and the adjacent metal pattern.



including a substrate, a shallow trench isolation, a netal pattern, a
scrub line, and a netal interlayer dielectric. The shallow trench
isolation is disposed in the substrate and the netal pattern in the scrub
line is directly disposed on the shallow trench isolation so that the

met al i ntrerdayerd diteleactbijechayers bs theposedeon iie=nisiastwiltle randoubt
surrounds the netal interconnect. The present .invention grop‘oses
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pattern wt the scrub line to reduce an adverse capacitance charging

effect ibetMeerstheteetah peaskvandothef adpaecenenpetakwpattern. 3 These and
other o 'e.c%,iiv s of. the pre en}t1 i }:/enti on will no doubt becone obvious to
those of 'ordi Mar3 sk t1°T n°t he arP*att8f>reading the fol | owing detail ed

descri ptpars of -the pref erded wiad sreptedhat rud S aig faisdged @i nad phe teani ous
figures and draw ngs. Brief Description of the Drawings FIGS. 1-3 :

i || ust r dtTe 23aPpROCESS TG NEGNBBEGEL 23 bRECHIPRraiGRaY STt E N Shehdne step
pre-determned material, | ayer by a conventional etching step in the prior
art. FI ér[n4A i usﬁa%as a section view of the first enbodi nent of the
circuit Hayoutr stlluctiure <af at hecpresenievnvéntliion i GedBdinarst odt 5 ea

first embodi ment of the circuit | t  struct f th t i tion.
FI G 4G THibtT oS o GG of  (hee (T € SRRboO RERCOBT the etched

circuit dayoufp strucdtrec o 4 hei presambodmmenti on. thbGeibAulikl natbates a
section view of the second enbodi ment of the <circuit |ayout structure of
t he presdéntudmventdonihFlresBt | 1ustratesd-a top view of the second

enbodi ments of e, Gl feuLL ol aYQUL ST HELULe OF 1 NEuDILSaNT: LRV beBh el G
5Cillustrates a’side view of a second enbodinent of the circuit
circuit layout structure of the present invention.
FIG. B5A illustrates a section view of the second embodiment of the
circuit layout structure of the present invention.
FIG. 5B illustrates a top view of the second embodiment of the
circuit layout structure of the present invention.
FIG. 5C illustrates a side view of a second embodiment of the circuit
layout structure during etching of the present invention.

FIG. 6 illustrates a section view of the third embodiment of the

circuit layout structure of the present invention.

Detailed Description

The present invention provides multiple novel circuit layout
structures. In the novel circuit layout structures provided by the
present invention, a metal mask and a metal pattern within a scrub
line can be suitably segregated to reduce an adverse capacitance
charging effect between the metal mask and the adjacent metal
pattern. Accordingly, the problem in which too many etching
residues block the trenches, hinder the etching step and fail to
expose the underlying metal contact plug can be avoided. In
particular, when a metal mask is adjacent to a scrub line with a
metal pattern, there is no too many etching residues accumulating

in the trenches of the metal interlayer dielectric layer for



| ayout structure during etching of the present invention. FIG 6
illustrates a section view of the third enbodinent of the circuit |ayout
structure of the present invention. Detailed Description The present

i nvention provides nmultiple novel circuit layout structures. In the novel
circuit dafioutngtutuctuetes. pnoeirdednky tt,heo peedénty toaventn em cdenetralatask
and a netal pattern within scrub, line can be suitably seqgregated to
Feduce. gt HRAeT Se DEPAEAREE MEHA TG FATEAC befietn 16 oo ik 2dnd
the adj acgntsdetsd g patt esd. aAsc@edingly, the problemin which too many
etching residues block the trenches, hinder the etching step and fail to

expose thié: urfder|lyiurd nastesl ac6AcaéPnprigvcah bee aliol tedmbaslLisdrt icdulcae,
when a MelAl, MRSk |5, adiAGRNL, Lo & SO LI NG W LI 8, fiBE a1 pather fy Lhere
is no too many etching residues accuiru ing in e trenchés of thé netal
i nt erl ayetbaiglact bifccHayerchar 4 defi pregcthecnet ahe prdsrconneentiso,
failing to forman electrical connection between the netal ingﬁrconnect
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a secti on,pd.ew af - the fddsts embodi ety [9f e Lideuit Joavaut shiucbace of
the present invention. In the first enbodinent of the circuit |ayout
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i nterl ayery deel esinicendhayet {Udd3)r250 sard as mat.al thetestconnect r2bhnethe
substrate 201 may be a sem conductor substrate such as Si. The netal
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dielectric layer (IMD) 250. In the circurt layout structure 200, the netal

pattern@4Qegric layer (IMD) 250.

In the circuit layout structure 200, the metal pattern 240 is
disposed within the scrub line 230. The interlayer dielectric
layer 210 is disposed on the substrate 210 and surrounds the metal
pattern 24C. The metal pattern 240 may include a metal such as W.
Besides, the interlaver dielectric layer 210 and the metal
interlayer dielectric layer 250 on the interlayer dielectric layer
210 may respectively include one or more dielectric materials, such
as silicon oxide, silicon oxynitride, silicon nitride,
tetraethoxysilane {(TEOS) and a low-k material .. etc.

Although the metal pattern 240 is disposed within the scrub line
230, the metal pattern 240 is also adjacent Lo the metal interliayer
dielectric layer 250 and to the interlayer dielectric layer 210.
One feature of the present invention is that there is only few the
metal interconnect 251 disposed in the circuit layout structure.
For example, as shown in FIG. 4B, in a given section 260, the area
of the metal interlayer dielectric layer 250 is 9 times larger than
the area of the metal interconnect 251. The given section 260 means
a pre-determined section within the metal interlayer dielectric
layer 250 and including the metal interconnect 251. Therefore,
when forming the metal interconnect 251 by a traditional etching

process, the metal mask would be large and a serious capacitance



di sposed within the scrub line 230. The interlayer dielectric layer 210 is
di sposed on the substrate 210 and surrounds the netal pattern 240. The
nmetal pattern 240 may include a nmetal such as W Besides, the interlayer
dielectric layer 210 and the nmetal interlayer dielectric |ayer 250 on the

i nterl ayefs @&l LUt ayeivecdl@nBByctaSpeet kvaly nacd uge tarerror dfowe L1
dielectric materials, such as silicon oxide, silicon oxynitride, silicon
nitrideOCcquetr det HoxSasTY Hive {TECE)CabYC ar FoW ke faf 8F1AF 3ETe&t BECAMPRough
the met t 40,15, disposed vEthin the.seLubokipge 230c-ukhe mpbak
pattern%%ﬁggpgﬁgﬁgga3H#§%gﬁfpf%$the netaligﬁ%erlay%r d?elecf?ic Igger 250
and to téhecvattierd aylertldi gheetenc layert 240, re©Ondef eabukbadf thhemptadent

invention is that there is only fewth | i,nterconnegt 2 i din
he o r STyl Cerct e 8 TR s hEn A the SRsERARR T nhR Reg8EC L
secti on ;260 r dd¥e ¥ €@ 5105 u=he rretak hienter By BEndi Bh@Ctd izt l1ayert 250 8.9

times larger than the area of the netal interconnect 251. The given
sect i on 126G umdarts Way prae-det Bred sicl deetrdAe W hi ACPART neb gl 2PNEEPFayer

di el ect rcia%r?djtatﬁaq{cez%%a%@qnigngkyghgga%g\%t{;ﬁ?ealasi PLEL ¢NBec! i%%_]i-ue-m:%r ehere,

when formng e metal “i"nt er connect a traditional etching process,
t he met alrarmsk dvotil oy biehd artgehiang atser i bus. capacinéhateinbechangeny ébflect
bet ween the netal nask and netal pattern 240 will occur. As a result, the
et chi ng fedildres*emi nd after etching. To solve the problem one of the

feat ur e pfi e G tedayous stamcturerof . the, present havent maskr espdes
in that the netal interconnect 251 is so arranged that the distance "d' of
the netdls ineerbénneedioB12abayniebnt  hedseeamdt |ihe 230Uy 1dt29 adt 2250
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during the etehing iskep30i weichhes ned ahcent etcdrineate t281 maigk RIS@ dgAing
the etching step, there is no toomany etching residues accumulating
at the bottom of the trench 253 so the metal contact plug 220 in
the interlayer dielectric layer 210 can be exposed due to the
above-mentioned structure design of the present invention.
Next, the present invention provides another circuit layout
structure. FIG. 5A illustrates a section view of the second
embodiment of the circuit layout structure of the present invention.
In the second embodiment of the circuit layout structure of the
present invention, the circuit layout structure 300 includes a
substrate 301, an interlaver dielectric layer (ILD) 310, a metal
contact plug 320, a scrub line 330, a metal pattern 340, a metal
interlayer dielectric layer (IMD) 350 and a metal interconnect 351.
The substrate 301 may be a semiconductor substrate such as Si. The
metal interconnect 351 may be a damascene pattern, such as a single
damascene pattern or a dual damascene and surrounded by the metal
interlayer dielectric layer (IMD) 350.
In the circuit layout structure 300, the metal pattern 340 is
disposed within the scrub line 330. The interlayer dielectric
layer 310 respectively surrounds the metal contact plug 320 and
the metal pattern 340. The metal pattern 340 may include a metal

such as W. Besides, the interlayer dielectric layer 310 and the
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Anal ysis shows that, as shown in FIG 4C, if the netal mask 252 is in a
chip region 280 which is adjacent to a scrub line 230 and there is a netal
pattern 240, large or bulky Win particular, in the scrub Iine 230 which
is adjacent to the netal mask 252 during the etching step, there is no too
many et Gldigl resicdues cacatipukbatirng 1ayet s bokyom ofethevel enchc 253 soet he
nmetal contact plug 220 in the interlayer dielectric |layer 210 can be
exposed YU T thee L abbves neht ¢ bhddSst Fueturé desiGRNoPXEAE pPesért!

inventi o, Nexiqe the jpresent «iQwent ke  REOKdes 1anekherp ek Cahd d ayQul
structure.” FIG 5A illustrates a section view of the second enbodi nent of
the circuitetiaybut &tcucture of the present invention. |n the second

enbodi t of the circuit_layout structure . of the present .inventio t he
e oui ¢ TSR St i o Hoo phel elshoEiB: parerRb TRt IVE Parand

di el ect rdrgpd @y@dnt bEDhS820rcaimelaloucent-ack uplugr 828, poe S&itibniicne 1330, a
metal pattern 340, a netal interlayer dielectric layer (I MD) 350 and a
metal i M doineetimBar larhe dibberhr eC30avaiy3Be UEERVEBAdGEEOFMCSEbst rat e

such as i%tfa%}gmé@é %|51i.nt@58%%31{1%ﬁ§%r%¥m%%t 399@8@%%9@%%&% £gugh as

a single cene pattern or a amascene and surrounded by the netal
i nterl agerpaitedecid incetayeratdVOyh850. L snfeheedi bguetchayguthst mectur e 300,

the metal pattern 340 is  djsposed within the scrub.line 330. The

it er | aySF B 1T LT3t S0V Foe pELtFFEFy® SUFFBntESPRG HEar Soft act
pl ug 32Q1anthr the 1t @y Rakherdy 34QngThand®l Blmapat tabn 34Owipy THchudala
metal such as W Besides, the interlayer dielectric layer 310 and the 6
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refer t@4 GaoBe iaklijustemat icng tact opteilewnokrtltheesedardectric layer 350
and the metal interconnect 351. One feature of the present invention
is that there is only few the metal interconnect 351 disposed in
the circuit layout structure. For example, as shown in FIG., 5B,
in a given section 360, the area of the metal interlayer dielectric
layer 350 is 9 times larger than the area of the metal interconnect
351. The given section 360 means a pre-determined secticn within
the metal interlayer dielectric layer 350 and including the metal
interconnect 351. The given section 360 is preferably in a
rectangular shape. When forming metal interconnect 351 by a
traditional etching process, the metal mask would be large and a
serious capacitance charging effect between themetal mask andmetal
pattern 340 will occur. As a result, the etching residues remind
after etching.
To solve the problem, the area of metal layer 340 occupied is lower
down to decrease the capacitance charging effect. As shown in FIG.
5B, in a given section 370 which is adjacent to the metal interlayer
dielectric layer 350 and to the metal interconnect 351, the metal
pattern 340 is within the given section 370 and the area of the
metal pattern 340 is by far smaller than that of the given section

370. In such a way, there is no too many metal patterns 340 in the

given section 370 to form the adverse capacitance charging effect
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enbodi ment of the circuit layout structure of the present invention. The

nmetal interlayer dielectric |layer 350 surrounds the netal i nterconnect
351. The metal interconnect 351 is as a matter of fact a patterned netal
| ayer which is forned by etching the metal interlayer dielectric |ayer 350

pl us a retidl tdeposiithbrrand aetpl amask zaxdtoshbynireansrefeushbhy, & ek amask
(not shown), .. Th tal,, inte nnect 1 has a crooked .shape. The | ocation
of the n%%]aqhe ;%ete[tarerl(rar’?afst 's “J’\’Mzﬁfﬁisn St”hagﬁsecxf 3215][1' e fé%‘aélnsd%ﬁar ot etrhg%

met al paiier ot 346 npyvbe adiacent 310.t hendred abeh ndect ayer3dioeneghsi e | ayer
350 and the netal interconnect 351. One feature of the present invention

i s that RIfereE 1B f 26F el nebal Uit er EBAnBeE235padteposed Vi dtor ke
circuitd SAEAEE Ur & oL XA 8,1 &5 SO T EE G259y 1hNa@ given
section 360, f%e areg of thgﬁhetaﬁﬁ%nt%%fayerwg?é?%ctg%% f%rai/erdBSO is 9
tines | argerandiaiet hehapea of the nmetal interconnect 351. The given

[ 36 - d 1 ned [ ithin ,th | i I
G ol oot P PAyET 380 A T nel i 60T he el A PREef ConhBoE 381 "HRE vden

section i36Q 1 s pheberabliyni Bsa wheehanguidfashapes o \Wenfior ming: metaknd
interconnect 351 by a_traditional etching process, the netal mask woul d be
| ar ge afd*S¥ e sér ¢ RS lapaéiteanced ehdr §hegs efplectisetweenh ¢ fle iredl 2/8EK and

metal  pay Lern 340, Ml 50004y . ‘@?e@erﬁ%gl be £bE ﬁ&ﬁpi Egcﬁ‘?ﬁi?dg%%iﬁ%‘é“d
after etching. To solve the problem t area of netal [aye occupi ed
i s | oweracdown awirdecriease bhetcapadi taacerehan gi gy dfd éct thAsashowaain

FIG 5B, i i section 370 which_is adj t to the metal interl
di ol ect A 95ayer- S50 Atk 19 THE et @l © FHEer confbotn 3511 The- net 4P5C pat t er n

340 is wiithidtdhe g er seeldon IAband dhe e afs thhe suret alropatkernq340
is by far smaller than that of the given section 370. In such a way, there

is no todenERyatefantpatt BERS 340 in ke irdiasdmsectiion 370 1% Roeh Bhe
adverSec%ﬁpﬁglé@ﬁ&gé&haﬂﬁﬂﬁﬁbﬁgff¥4 tﬁére are dummy rings 354 in the metal

mask 352 around the scrub line 330 to reduce the above-mentioned
inductive charges.

The metal pattern 340 may be any metal pattern, usuvally formed of
a metal, within the scrub line 330. For example, the metal pattern
340 may be a contact alignment mark, a contact AIM mark, a SCM mark,
an active area box logo, a critical dimension bar logo or other
metal patterns made of metal, such as a cross shape pattern...etc,
Many different ways may be used to reduce the area of the
above-mentioned metal patterns.

For example, when there are many contact alignment marks present,
for example 9 marks, the number of the contact alignment marks may
be suitably reduced, for example from 9 marks to 7 marks, to reduce
the total area of the contact alignment marks without adversely
influencing the functions of the contact alignment marks. Or
alternatively, marks may be totally removed. On the other hand,
for the active area box logo and the critical dimension bar logo,
the font size may be suitably reduced or a sclid shape may be replaced
by a dot pattern to reduce the total area of the marks. S5tiill, for
a cross shape pattern, a sclid shape may be replaced by & hollow

pattern to reduce the total area c¢f the marks. In other words, many



wi th the neighboring nmetal mask (not shown) . Preferably, the area of the
netal pattern 340 is smaller than or equals to quarter of that of the

gi ven section 370. The given section 370 neans a pre-determ ned section
including the netal pattern 340 (to be supplenented) The given section 370
is prefeiabfyrémt arayrsemaamleawplsh@pbtomm s hehowsat hatga a$ showe tiad
FI G 5C, Lg t he net %353 regi on 380 mhlch IS agj ent
to a scrih T?ﬂ%s3§ﬁ ?Rp %?1 Qf%ﬁﬁ%ﬁ (6 Fo34F o % RE s EATE TISEne 330
which i ssafhecent to the netal mask 352, there may be too many etching
resi dues accunulating at the bottomof the trench 353 due to the aforesaid
adver se Tap&itarnce’ tHAPGAG Bfer HupieTir el €Ul dylgutouts sluerlive cof
the pre i v nt 0, S I ont. pl ug
320 in t fétgl nét]e éjysg% cﬁ&feectgre;scct ayer h:‘\:s)"pooof'bctzjnrg %21‘161:& @%bg%t ﬁ?tncc rgﬂal%;;r/l,e

t here areidumty ¥dngst 35diatdte alt@ie m@%am@mm he 1screie kinned330

to reduce th above-nenti oned, inductive charg The nmetal pattern 340 may
be any Bt Jﬁ%ﬁ%Pﬁ%GéFFV1Fo]r%é%l%f3ué36ﬁ'€t‘f§|O ERTEIHet SEYGH Yehe

330. Fortiaxanpke; tt @@@ @Itr@%ttheﬂwo@%émaéﬁoeaasmﬂ@&ée abhgnienk 1mekk, a
contact AIM mark, a an active area box logo, a critical

di mensi drrueh Ilcﬁgid@lcd”t H@r2 Aot ahtpat egensd adecof iaetayer stich asr&tedoss
shape p C f t, Yy S e et hea
of ' he. SBOuE ekt Eonaa” et 5 bt £ i st Mol e B e £S5 e 18R

cont act ialtiegrimenir nralemcpﬁ:e&enwerf(@mzﬂxaﬁpl&@ anfaékal ﬂdﬁﬁammctoMSQhe

cont act Ilgn nt mar ks na be suitably reduced, for exanple from?9 mar ks
to 7 mar} Fdice 44hetavtat ar2abFOPRECEBRt ARPSAFRGRMeAt CafRs St

wi t hout I%fj\é@lreS@HYcu'l'ﬂf b yeRGE ngtm@tﬁy@%@nsﬂ@ stHéQlQﬁJnt%tnc"ﬁl i gBABRAL on
marks. O alternatively, marks may be totally renpved he ot her hand,

for the 4t ivedhrras®oxii e andstheteri®l calTioimensi @hspairhﬂs ggo,ub line
430 in the circuit layout structure 400 and the metal pattern 440

disposed within the scrub line 430. The metal pattern 440 is
directly disposed on the shallow trench isolation 402. The metal
pattern 440 may include ametal suchasW. The interlayer dielectric
layer 410 is disposed on the substrate 401 and respectively
surrounds the metal pattern 440 and the metal contact plug 420.
The shallow trench isolation 402 may be formed by means of the
conventional metheds. All that needs to be done is to amend the
reticle for constructing the shallow trench isoclation 402, which
makes the circuit layout structure 400 of the present invention
compatible with the conventional semiconductor fabricating
methods.

The metal interconnect 451 is disposed on the interlayer dielectric
layer 410 and adjacent to the metal pattern 440. The metal
interconnect 451 is also surrounded by the metal interlayer
dielectric layer 450 in the same interlayer dielectric layer 410.
The metal interconnect 451 and themetal interlayer dielectric layer
450 may together form a damascene pattern, such as a single damascene
pattern or a dual damascene,

The interlayer dielectric layer 410 and the metal interlayer

dielectric layer 450 may respectively include one or more dielectric



the font size may be suitably reduced or a solid shape may be replaced by
a dot pattern to reduce the total area of the marks. Still, for a cross
shape pattern, a solid shape may be replaced by a hollow pattern to reduce
the total area of the marks. In other words, many 8 different ways may be

enpl oyedndte=regluce dhentotabil area okitibe metakon patvhermsdas lsandcas the
functions of the marks are not adversely affected. The present invention

fur t her Tprovidfes & ‘Eiasclix<sdylgute diFevuped 2 PO 6T EPaSERat € % SEEF on
Vi ew Of i { Mtk RIDGRETH) OF of R s Ll defe el RURHT HRE UI458 & JoN€and

present i1nvention. In‘the third iment of the circuit |layout structure

of the presmetailnventiormnethd Sdi.r cline hayaltcostiragdt nieq 400 iacludeseat

substrate 401, a shallow trench jsolation, 4 an interlayer dielectric
| ayer 4f(5°,n45a'3‘‘?ﬁst‘%ﬂthn Cont 48P uﬁléﬁﬁ?oﬁngghggﬂr ne 430, and a netal pattern

440, a mefalysintardayernsl ef ectié cnbayer 1 (tMroAROcandsa met ahe metal
i nterconnect 451. The substrate 401 may be a sem conductor substrate, such
as Si. Uramessy digledlipolt srauctdr® 400 thehdRaEewory é§éh vind6hat Son

402 is djg Iy thesubstiale Al niene Jes 12l S0nklie ) Serubeling a3 i n
the circuit lTayout structure 400 and the neta pattern 44 i sposed wthin
t he scr ulhd sneus3Dindheshehakhpas taet e 4ot it tderextdl iditsposechaort #hé,

shall ow trench isolatjon 402. The netal, pattern 440 may_.inclu a t al
oo oo e Eer hB s ey A D H T B R i RLd
substr ateAGLand JLapect hvehy i:SUsF O4pEs &I@lé@ﬁ@ic pater mdAQandtt he
nmetal contact plug 420. The shallow trench isolation 402 may be fornmed by

means ofedH¥ESonventi onal nethods. Al that needs to be done is to amend
the r etlinda%lc{iq{io an&JJ{ﬂCAd{ ng, h@téﬁ%ﬁ)& O%“c%;%,engrb E§B| é&b?@ed'gaotwghgan).
makes the circuit [‘ayout structure 0 e present 1 nvention conpatible
w th t héscofitent ioadltsdiixconducd Osr f abniccabi tige setthodsharge generated
by the ESD device, an adverse capacitance through the induction
of the substrate 401 may be formed between the conductive mask {(not
shown) and the metal pattern 440 which is within the scrub line
430, as a result, to attract more and more charged etching residues
to accumulate in the trenches (not shown). Because the metal
pattern 440 is directly disposed on the shallow trench isolation
402, the metal pattern 440 is less likely to be induced by the
substrate 401 because of the isolaticn as well as the shielding
of the shallow trench isolation 402 between the substrate 401 and
the metal pattern 440.
In such a way, because cof the electrical isolation of the shallow
trench isolation 402, an adverse capacitance is less likely formed
between the conductive mask (not shown) and the metal pattern 440
which i1s within the scrub line 430, Even though an adverse
capacitance is formed between the conductive mask (not shown) and
the metal pattern 440, the resultant capacitance charging effect
is however minimal due to the thickness of the shallow trench
isclation 40Z.
The present invention provides many circuit layout structures to
reduce the adverse capacitance charging effect between the metal

interconnect and the neighboring metal pattern. The circult layout

10



The netal interconnect 451 is disposed on the interlayer dielectric |ayer
410 and adjacent to the netal pattern 440. The netal interconnect 451 is
al so surrounded by the netal interlayer dielectric |ayer 450 in the sane
interlayer dielectric layer 410. The netal interconnect 451 and the netal
i nt erl aysrruditel eet pifct hayeres 50 imerttaoget her 4dvam aa gaoms cenéenpatbernng
such as a single d scene attern or a dual _damascene. The interl ayer

di ol ect T Hifbrv LG ZHeP (HE HAaF FREer FayarLaar BRebtr PECIAYEr F4500 MRy
respect iyelyeinclude,one of e ghelgstric 9 materials, such as silicon
oxide, silicon oxynitride, silicon nitride, tetraethoxysi].ane (TEOCS) and
a lowk material ... etc. The netal contact plug 420 is disposed between
t he subst.rate 401 . i r 4 e a t plug
420 5 TS ear B b HE Hi et S ht br S3RGBEE ABT AMPYSRS shows
that if nidwe fietad idrd ereoaneetra43bnisnot hghdreteali cd aherhayeoddie) éct mede

| ayer 450 is in a chip region 480 which is adjacent to a scrub |line 430
and t her®@ i€ FShet’dl i Hattet 2@ oS the SRFub"FFREI480 which i s adj acent
to the netal interconnect 451, naybe due to the strongest capacitance
charging effect, the netal contact plug 420 in the interlayer dielectric
| ayer 410 cannot be exposed. In addition, during the etching step, an ESD
device (not shown) is often used to fix the wafer. Due to the static
charge generated by the ESD device, an adverse capacitance through the

i nduction of the substrate 401 may be forned between the conductive mask
(not shown) and the netal pattern 440 which is within the scrub line 430,
as aresult, to attract nore and nore charged etching residues to

accurrul ate in the trenches (not shown) . Because the netal pattern 440 is
directly disposed on the shallow trench isolation 402, the netal pattern
440 is less likely to be induced by the

11



substrate 401 because of the isolation as well as the shielding of the
shal l ow trench isolation 402 between the substrate 401 and the netal
pattern 440. In such a way, because of the electrical isolation of the
shallow trench isolation 402, an adverse capacitance is less |likely forned
bet ween the conductive mask (not shown) and the nmetal pattern 440 which is
wthint scrub | ine 430. Even though an adverse capacitance is forned
bet ween the conductive mask (not shown) and the netal pattern 440, the
resul tamnhzapgei ¢ ppte=g¢haggi ng effect is however mniml due to the

t hi ckness of the shallow trench isolation 402. The present invention
provides many circuit |ayout structures to reduce the adverse capacitance

charging efd ect, etwepn dhe getal ot ergppaectand the neighboring met al

pattern. The circuit layout 10 structure Re present invention are
advant ageous matahcneasrngnnetthlng yield and av0|ding t he accunul ati on of

t chi du fail killed th
Tt wil1 T GAdTEy boSBr GE ERAE HameFOLE e At B Sl AT of

the devige @nsbireidod wayr Hen nagdes eg\bvéﬁ é@&:awhnghéhgrb@aglﬂl R@S dofnethe
invention. 11 Clalns What is clainmed is: 1. Acircuit %out structure

conpri siliy:er vt At slecérdonherer b r%ﬁameﬁn%@meapém@ éhece¥ee qfayeid
surrounding saj g ég%{ﬂ dnterconnect, wherein in a given section the area
of said netal I nter ayer dielectric layer is 9 times larger than the area
of said netabcriunteicendésppsadsatubekisne 2di0spasedagt flreasts 250 Emzaway
fronlsald net al
terconnect, and

a metal pattern disposed within said scrub line and adjacent
to said metal interlayer dielectric layer and to said metal

interconnect.

2. The circuit layout structure of claim 1 having a damascene

structure.

3. A circuilt layout structure comprising:

a metal interconnect;

a metal interlayer dielectric layer surrounding said metal
interconnect, wherein in a given section the area of said metal
interlayer dielectric layer is 9 times larger than the area of said
metal interconnect;

a scrub line adjacent to said metal interlayer dielectric layer
and to said metal interconnect; and

a metal pattern disposed within said scrub line, wherein in a
given section which is adjacent to said metal interlayer dielectric
layer and to said metal interconnect, said metal pattern is within
said given section, and the area of said metal pattern is smaller

than quarter of the area of said given section.

4. The circuit layout structure of claim 3 having a damascene

structure.

12



interconnect; and a netal pattern disposed within said scrub |ine and
adjacent to said netal interlayer dielectric |ayer and to said netal
interconnect. 2. The circuit |ayout structure of claim1l having a danascene
structure. 3. Acircuit layout structure conprising: a netal interconnect;

a netal interlayer dielectric Iayer surrounding said metal interconnect,
mherein fk%Even sect on t grea of sai.d %erla er dlele %FIC
| ayer |s 9 l%%?b%r “Than® tﬁ CUPERC G OLaf alWegalw A& Corféct "X %cr ub

| ine adjacentcdonsat haetal cipbrebaygapdielectric layer and to sald et a
interconnect; and a netal pattern disposed within said scrub line, wherein

in a given section which is adjacent to said netal interlayer dielectric

| ayer and t@né%f’rﬁ%}}@'lé Nt &t CQ@PngEuréa{;@ retal, pat E«%?ell% Whihi Recsal d

gi ven section e area of said nefal patftern {s smal t han quarter
of the ara@a«in sadrbgi ven secdl bow éatﬁhEnCIrCUIt | ayout structure of claim
3 having a danascene structure. 12 S. The circuit | ayout structure of
claim 3, wherein said nmetal interconnect has a crooked shape. 6. The

circuit 4 ayot struetures@iue! st mdrunbepei pysadznelakrepat kehn GemANI ses
a hollow pattern. 7. The circuit |layout structure of claim3, wherein said

met al [ﬂﬂﬁ%ﬁﬁﬁ(ﬁﬂﬁﬂﬁ%ﬁﬁ?S&id®®tp@@¥§@ﬁn 8. The circuit layout structure of
claim3, wherein said given section is a rectangular shape. 9. Acircuit
| ayout structure conpri sing:

8. The circuit layout structure of claim 3, wherein said given

sectlon 1s a rectangular shape.

$. A circult layout structure comprising:

a substrate;

a shallow trench isocolation disposed on said substrate;

a metal pattern disposed within a scrub line and directly
disposed on said shallow trench isolation; and

an interlayer dielectric layer disposed on said substrate and

surrounding said metal pattern.

10. The circuit layout structure of claim 9 further comprising:
a metal interconnect disposed on said interlayer dielectric
layer and adjacent to said metal pattern; and
ametal interlayer dielectric layer disposed on said interlayer

dielectric layer and surrounding said metal interconnect.

11. The circuit layout structure of claim 10, wherein said metal
interconnect and said metal interlayer dielectric layer together

form a damascene structure.

12. The circuit layout structure of claim 10, further comprising:
a metal contact plug disposed between said substrate and said
metal intercecnnect and in direct contact with said metal

interconnect.
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a substrate; a shallow trench isolation disposed on said substrate; a netal
pattern disposed within a scrub line and directly disposed on said shall ow
trench isolation; and an interlayer dielectric |ayer disposed on said
substrate and surrounding said netal pattern. 10. The circuit |ayout
structure of claim9 further conprising a netal interconnect disposed on
said inte er dielectric er and adj acent . to said netal t and a
rotal | bt I A et A apGr ST 558 on bH1d PTG e EraeeT ¢
llayer and- s qupdiang sk dqrehak ckbnt 1 gonnestradd ankhea chmeaidl bayewtn.
structure of claim10, wherein said netal interconnect and said netal
interlayer dielectric |ayer together forma damascene structure. 12. The
circuit layout structure of claim 10, further conprising: a netal contact
pl ug di sposed between said substrate and said netal interconnect and in
direct contact with said netal interconnect. 13 13. The circuit |ayout
structure of claim9, wherein said shallow trench isolation segregates
said substrate and said netal pattern. 14
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