1 SUBSTRATE CONTACT AND METHOD OF FORM NG THE SAME [ 0001] This application
clainms the benefit of U S. Provisional, Application No, 60/566,187, filed
on April 27, 2004, entitled Substrate ‘Contact and Method of Form ng the
Same, which application is hereby incorporated herein by reference.

TECHNI CAL FI ELD [0002] The present invention is directed, in general, to
sem conduct or devices and, nore . specifically, to a substrate contact and
met hod of form ng the sane. BACKGROUND [ 0003] Seni conductor devi ces fornmed
on a silicon on insulator ("SA ") substrate include a sem conductor
substrate (also referred to as a "substrate") that has a buried insulating
| ayer of oxi dEUBHERATECONTAETANIODHMETHDE OP FORMINGOTHE SRR n, for

i nstance, active devices are fornmed) -fromthe underlying substrate.

I nasnuch as the portion of the substrate underlying the oxide |ayer
typically is not electrically connected to any other structure (i.e., the

under|yi ﬁ‘m Skl ﬁhdaffon cgahﬁ)s%é t;%ggﬂt ofty, Stlir&us cﬂgr@ﬁﬁca?ﬁ{ﬁ\kp ﬁ%/]ﬁ@% o in the

substrat ring an operation of an integrate rcul ruct ed

Sem condibt g1 Attt 218, SlciniGodE bt o MRl L GRra ddepattido |

i nadvertently turn on, which can disturb a normal operation of the
i nt egr at &l %%WH@@?dW§Wﬁ@Hﬁ6V“FﬁéW§@ﬂ¢%@ﬂductor devi ces.. 2 Several

del eterious effects may result  fromthe build up of the static charges
i ncludi ng an :

TECHNICAL FIELD

[0062] The present invention is directed, in general, to semiconductor devices and, more

- specifically, to a substrate contact and method of forming the same.

BACKGROUND

[0003] Semiconductor devicés formed on & silicon on insnlator (“SOI”) substrate include a
semiconductor substrate (also referred to as a_“substrate”) that has a buriéd insulating layer of
oxide that isolates a top layer of silicon (wherein, for instance, active df:.vic;as ate formed).from
the underlying substrate. Inasmuch as the p{;rﬂon of the substrate upderlying the oxide layer
typically is not electrically conﬁccted to any other structure (i.é., the undeﬂying substrate is
floating), static cilarges can build up in the éubsﬁate during an operation of an integrated circuit
constructed thereon. The build up of the static charge may canse a back channel of the

semiconductor devices on the silicon on insulator substrate to inadvertently turn on, which can

disturb a normal operation of the integrated citcuit formed by the semiconductor devices,



i ncrease of standby current of the integrated circuit, integrated circuit
thermal runaway, and even a nmalfunction of |ogic, enbedded |ogic and
menory circuits constructed on the sil4con on insulator substrate. [ 00041
To overcone the aforenentioned del eterious effects, a contact may be
created with the underlying substrate to, in effect, establish a ground
connection therefor. One technique to create the contact is to establish a
wire bond with an under surface of the integrated circuit at the packaging

| evel . O : L wi r.e .hond nnection often requires

addi ti onasls&gdtyg%%mg{\ r%@%rr%%ﬁg Oﬁﬁﬁefbgﬁﬁpn‘g?lieﬁ?“f HesgTatednganr cui t . For
exanple, .wire nding with an under surface of the integrated circuit is
typi cal | y“p&r gﬁﬂﬁ@ %H“ﬁ"ﬂh"r '&i‘iﬁfiﬂtefﬁvfcemﬁl&féﬁratedt%m%thm@rr@u@yay, emltivery to a
time consunjng and expensive process to forman integrated circuit. [0005]
Several AFtRApASHAN o logie, agbaddepiogis arscmamery cipenithoenstmettdue thiistlieoh@nded cont act s
such as a substrate contact disclosed in U S. Patent No. 6,300, 666

entit| ediosWetetsobititor Forming a Frontside Contact to the Silicon Substrate
of a SO Wafer in the Presence of Planarized Contact A Dielectrics,” to
Fechner, b]at. é Fechner"), issued October 9, 2001, which is incorporated
hor oi . KOMIGt o aeEomeaE Mimeniionsd dglsierons offestshocnipt maybeireaedoribst | at o
contact as part-of the nornmal processing sequence of constructing an

i nt egr at B uederlying subsiipte topinteffedt estatdish sgrowd epnneotjon therefpr.a0fd tbohgigik toSUbstrate to
a gate etch and further enploying a |ocal interconnect to raise the

subst r at eeatoiht eatact fisio establishaatire DORIMEItAn BALEE SRf6H KRR iASeRRedR b at g depositing
a contact dielectric. (Colum 2, lines 3-9). [0006] ereas the substrate
t

contact pikdgiag €T OB RBNng iR EF SBRESnfBon R hinplPyLde a
significant inprovenent over the wire bondeoé oc%{nrte C %sa%\?i\ﬁh 1?13?1?{??3 substrat e,
there argdda_nhas Ifcﬁmi_ng the integrated circuit. For example, wire bonding with an under surface

of the integrated circuit is typically performed on a circuit by circuit basis thereby leading to a |

time consuming and expensive process to form an integrated cirenit,

[0005) Several attempts hﬁve been pursued to improve on the wire bonded contacts such as
a Substrate contact disclosed in U.S. Patent No. 6,300,666 entitled “Method for Forming a
Frontside Contact to the Sﬂibon Substrate of a SOI Wafer in the Prcsenc;a of Planarized Contact
Diclectrics,” to Fechner, ef al. (“Fechner”), isgued October 9, 2001, which is incorporated herein
by reference. Fechner discloses a method of forming a substrate contact as part.of the normal .
processing sequence of constructing an integrated circuit without, in this case, exposing a silicon
substrate to a gate etch and further employing a local interconnect to raise the substrate contact to

a Jevel above a source/drain area prior to depositing a contact dielectric. (Column 2, lines 3-9).

[0006]  Whereas the substrate contact of Fechner and other references for that matter provide .
a significant improvement over the wire bonded contacts with the substrate, there are drawbacks

associated with the design thereof, First of all, inasmuch as the substrate contacts are formed in



associated wth the design thereof. First of all, inasnuch as the substrate
contacts are fornmed in 3 an integrated circuit region of a sem conductor
die, certain design rules should be followed in designing and constructing
the substrate contacts simlar to the substrate contact of Fechner. For.

i nstance, design rules between a shallow trench isolation region dunmy
pattern and the substrate contact constructed on the silicon on insul ator
substrate should be defined and adhered to. The aforenentioned design

rul es shogl; o : nt. the chem cal - nechani cal polishing

per f or rra(rjlééllé&% ﬂ%ﬁﬁ%ﬂc @ﬁg lﬁjgogvggﬁwgﬁgﬁmf E‘B’IC&W%‘?FS%%@%%OH@&BfQﬂOWmaini npact of

t he subst 2 coptact on _ the du pattern rule. In short, the design

rul es ade eg A3 705 cqngipsting She sbstrafe g‘a%cgs siilarfe Sie gelisirade coatacl ofBanifeacEaur i ng t he
integrated cirguijt emgl oying the substrate contact, which is not conducive
to more &f¥anes @ﬁtgnm PrRees askudlow yreich tselgtiant reglorcdurr@nyiphttefe s RS nRRk:

manuf acturing processes. Additionally, the designs and processes to form

t he substcpritcecanesmctad trsthaddlicon binkdadtREsrAi@ihonlg Q@Je'ﬁh&tanéf‘ﬁcfhgkeéﬁ”&ﬁ@ nduct or
devi ces such as netal oxide sem conductor transistors an pol'ycrystalline

st ruct ur efrenchtivned deign MleSGHaH @fe G £ib: b B0 Yol SSTLGONduct or di e
thereby further conplicating tﬁe i nt egtrt%eﬁgé g?l?%‘ﬁ# lcﬁggli‘%b'ﬁgand rel ated

manuf act wekdagakE SGRSH . 000 en constructing integrated

ci rcui ts? in general ,ﬁgwtﬁgﬁ[ﬁc@gﬁap%ﬂ%gchﬁ%tm‘f’é@%?g‘gﬁ%’g%@icﬁ’@aﬁ Bke typically
construc ' neously o sem conduct or wafer or substrate. As

descri begﬁgﬁ%%@%ﬁg?éﬁf}%ﬁo& &S%&E{IB}%@ angther levelad complexitBiadesifiing, " to Pan,

i ssued on dJul %2, . 2002, which is incorporated herein by reference, scribe
lines ar 8°CFARACTHIRS M5y Herraind citeut employiag ta subsiats @otactraliici'ss it esndo@vodyi ng t he
integrated circuits) of the substrate to facilitate separating -

to more efficient and less costly Infegrated circuit designs and manufacturing processes.

Additionally, the designs and processes to form the substrate contacts akin to Fechner may
conflict with semiconductor devices such as metal oxide semiconductor transistors and
polyerystalline structures within an integrated circuit region of the semiconductor die thereﬁy

further complicating the integrated circuit design and related manufacturing processes thereof,

[0007] When constructing integrated circuits, in general, a plurality of the integrated circuifs
are typically constructed simultaneously on 2 semiconductor wafer or substrate, As described in
' U.S, Patent No. 6,412,786, entitled “Die Seal Riljg,’_’ to Pan, issued on July 2, 2002, which is
incorporated .hercin by reference, scribe lines are often employed between adjacent
semiconductor dies (embodying the integrated circuits) of the substrate to facilitate separating
the integrated circuits by cutting the substrate along the scribe lines. It is poésible, however, to
induce lateral stress on the substrate during the process of separating the semiconductor dies,
thereby affecting the integrated circuits. One approach for solving such a problem is to form a

seal ring (also referred to as a “guard ring”) between the scribe line and a peripheral region of the |



the integrated circuits by cutting the substrate along the scribe lines. It
is possible, however, to induce |lateral stress on the substrate during the
process of separating the sem conductor dies, thereby affecting the
integrated circuits. One approach for solving such a problemis to forma
seal ring (also referred to as a "guard ring") between the scribe line and
a peripheral region of the 4 circuitry of the integrated circuit. The
stress induced by cutting the substrate is generally obstructed by the.

seal ringijman 0t . i Ly i.nmpact the integrated circuits enbodi ed
in the senm gyoﬁg%g{uggrrﬁﬁ%cgghﬁ( gg'gag%ﬁg 1@‘:@&’@ CUtREDG whwate [spowedlySeal rings are

al so enpl gvi de ather. benefits in the design and packagi ng of

i nt egr at gg*@ﬂ?éz% ‘Qgss.ealli‘&? a'i%ﬁ@%“iﬂf@é@lreatb’rlmaﬁt {hp integeatei] gircuissenhpdie&mgheng of t he
integrated circuits, noisture should be prevented fromentering the

i nt egr at SHUEARGHrdEs logiled gn thigsubsirae. of reasons. Mbisture can be trapped in
oxi des and increase the dielectric constant thereof, which affects, for

exanpl e, [gpegial isRsHh r I pacitors, gate oxide capacitors, and
parasiti (g i n]t er connegcgztgg alcsapié\@? e@]% .rovk%iog’ﬂh"ée Esdﬁthﬁld@&néﬂcglm@gmgabped char ge
centers | . Oxi des. causi.ng threshold voltage shifts in nmetal oxide -
sem cond:ijdti:%3 o%t% r%ﬁ%%‘g’f Briance itheflesign anA packegingpf the antbgried ciséuiits, -

Addi ti onall% Eoi ture can create interface states at the silicon and gate
oxi de i nffeFH&S O”édztl‘i‘é’m'@“ﬂdé@glrﬁa@mg thmintegated dieutyfansiasdnPsf rbdsdRt | me t hr ough

i ncreased hot el ectron susceptibility. Misture can also cause corrosion

of et al Vohtiercsmbaiags in ot ngrous el o cbislyt oo, Wich el A €0 civcuit.

When trapped in the silicon oxide, noisture reduces the oxi de’ nmechani cal

s E ; gggt hexample,tritetal Dnsuleler meb €D 4PRSrs /Rt 8xi0E AP&RihS, £ AEKID G Jue Lo tensile

capacitors. Moisture can also create trapped charge centers in gate oxides causing threshold

vgltage shifts in metal oxide semiconductor trangistors embodied in the integrated circuits.
Additionally, moisture can create interface states at the silicon and gate oxide interface causing
degradation. in the transistor ﬁfeﬁme through increased hot electron susceptibility. Moisture can
also cause corrosion of metal interconnects, reducing the reliability of the iutegréted circuit,
‘When trapped in the silicon oxide, moisture reduces the oxide mechanical strength and the oxide

becomes more prone to cracking due to tensile stress.

[0009] Ionic contaminants can also cause damage to the integrated circuit.‘as the
contarrﬁnants can diffuse rapidly in the sificon oxide. For instance, jonic contaminants can cause
threshold voltage instability in the metal oxide sermiconductor transistors, and alter the surface
potential of the siticon surface in the vicinity of the ionic contaminants. As described in U.S.
Patent No. 6,492,716, entitled “Seal Ring Structure for IC Containing Integrated

Digital/RF/Analog Circuits and Functions,” to Bothra, ef al., issued on December 10, 2002,



100093 lonic contam nants can al so cause damage. to the integrated circuit
as the contam nants can diffuse rapidly in the silicon oxide, For

i nstance, ionic contaninants can cause threshold vol tage instability in
the metal oxide sem conductor transistors, and alter the surface potential
of the silicon surface in the vicinity of the ionic contam nants. As
described in U S. Patent No. 6,492,716, entitled "Seal Ring Structure for
| C Containing Integrated Digital/RF/ Analog Circuits and Functions,"” to

Bot hra, ewhidl is inchSe enber éﬁﬁ 2002, 5 which is incorporated herein
by reference, gcsrga &%ﬂ%gl b?g&%{?’{cﬁ'ﬁs 10y eldpntegipioyest te protetittie inmpragd at ed

circuit fr i sture degradation and ionic contam nation. [0010]
Addi t i ona(f @%%Pﬁ@rga?gé%@@ném’@wﬁmﬁmd&i ncrease, seal rings have been
incorporated into the device encapsulation to reduce radi o frequency

i nterfere0@@] andiditgnal, a4 I . The seal ring is grounded or
connected to a signal %rogﬁgﬁgggﬁgg@gdsﬂf@%wnﬁ hrare basn insoiperatait i al | y

reduce t hgo gk &g 1e interference. The seal ring may be part of the
devi ce pagkag%%%%éf “‘%b@é%‘&?ﬁ% Ff\(a@%feﬂ‘&?n%yteﬁ@eﬂ%ﬂﬂdétgmddrdsmduiﬂmgs eal ring,

[ 0011] g\ée%lth%%andi n&dt he specific application and the associ ated benefits
associ at e e AT Serennertedigg signd gtotindsmcleal Dy egply nd 9e desi gn, g
constructi,on and packaging of integrated circuits. |Inasmuch as the

subst r at &8l reduc thejafieis of the ingsferenp) mwg@hgm@p@épaﬁgpﬁﬁ%@ and,
nor eover, valuable real estate to be incorporated into the design and.

construcPIiCE#siD@fandmndmhineéigmyeacdgﬁgc@mott&Segﬂt- EPUl d be advantageous to
further integrate substrate contacts and seal “rings in the design of the

i ntegr af[ R}‘ﬂlﬁi r CH(i]t%fl%llS%]di]?g the srpép%f(i)cna%gl(i:c;t?orn agcli tehé associated benefits associated
therewith, seal rings are often employed in the desién, constiuction and packaging of integrated
§ircuits. Inasmuch as the substrate contacts and sea] rings employ additional processes and,
moreover, valuable real estate to be incorporated into the design and construction of the

Integrated cireuits, it would be advantageous to further integrate substrate contacts and seal ringg
(=]

*1n the design of the integrated circuits on 2 semiconductor die.

-[6012] Accordingly, what is needed in the art is semiconductor die (also referred to as a
"Semiconductor chip") and related method of constructing the same that incorporates a substrate
contact into the structure of the seal ring that improves upon and overcomes the deficiencies of
the prior art, Also, inasmuch as the substrate contacts, in general, induce aéditional processes
and design rules to be incorporated into the integrated circuit region of a semiconductor chip, it
would be advantageous to incorporate a substrate contact outside an integrated .circuit region,

especially in semiconductor chips employing a silicon on insulator substrate,



[0012] Accordingly, what is needed in the art is a sem conductor die (also
referred to as a "sem conductor chip') and related nethod of constructing
the sane that incorporates a substrat contact into the structure of the
seal ring that inproves upon and overcones the deficiencies of the prior
art. Also, inasnmuch as the substrate contacts, in general, induce

addi tional processes and design rules to be incorporated into the
integrated circuit region of a sem conductor chip, it would be
advantagggm@uAth@q@Eggvﬁwﬁoﬁ-substrate contact outside an integrated
circuit region, especially in sem conductor chips enploying a silicon on

i nsul at or substrate. 6 SUMMARY OF Tl E | NVENTI ON [ 0013] These and ot her
probl ens are generally solved or circunvented, and technical advantages
are geneh%%hy achi eved, by advant ageous enbodi nents of the present

i nventi o i ch Thestand geherpropless prsteengrally endvetl oaaitcumvedtedratdwectinizh] f or mi ng t he
same. The_ substrate contact is enployable with a sem conductor die (also
r ef er r ed2dvantzgss ae zesemllyroiched, by advaithgatys efbsdiehts of ﬂﬁp@senﬁi%mnﬁmaf or
substrate (also referred to as a "substrate”) and includes a seal ring

regi on aincludes a substentd qoltetan®inetdet df QRS SHe 84 ITHE M L.on:. 1 n one
enmbodi ment, the substrate contact incfudes a c%ur?%ug%t%gﬂtm?%ﬁch ext endi ng

t hrough @m 1k @th § EeBRMeiHukiSOidh] j nd. an i nsul at.or erlying the
substrate %&ggﬂ; out si de the ?ﬂ‘%@?%@eﬁg‘g‘{“ggﬂﬁ%ﬂlﬁ? F%?{.Chl'?ﬁio@ﬁ‘?ol%%ta trench is
subst anty I tth conduct,i ve terjal thereby allow ng the
subst r at gﬁ]%éga{%]éﬁe%ug%fuﬁ%gﬁ?vc@g’ﬁﬁécstuﬁsga%taﬂd BClpdes @ peal ingiregiongheiset i t hi n
t he seal Bi nB, [€ in%)n. én anot her_aspect, the present invention provides a
met hod o PASPHA ﬁ’gl SRS CHSu fegiR In ona embodisms thy substestewprtivt mclsdsconduct or
chip on a substrate :

contact trench extending through a shallow trench isolation region and an insulator overlying the

substrate and outside the Integrated circuit region, The contact trench is substantially filled with
a conductive material thereby allowing the substrate to be electrically connected with a metal
interconnect within the seal ring region. In another aspect, the present invention provides a
method of forming the substrate contact employable with a semiconductor chip on a srub-strate

and outside an integrated circuit region thereof.

[0014] In another aspect, the present invention provide_s a semiconductor chip having a seal
ring region including a seal ring with a metal interconnect interleaved with an intermetal
dielectric layer about a periphery of an isolation region and an integrated circuit region thereof,
In one f‘:mbodimcnt, the semiconductor chip includes a silicon on insulator substrate including an
underlying substrate, a buried insulating layer overlying the underlying substrate, and an
overlying layer of silicon located over portions of the buried insulating layer. The
semiconductor chip also includes a substrate contact including a contact trench extending

through the buried insulating layer and outside the integrated circuit region. The contact trench



and outside an integrated circuit region thereof. [0014] In another aspect,
the present invention provides a sem conductor chip having a seal ring
region including a seal ring with a metal interconnect interleaved with an
internetal dielectric |ayer about a periphery of an isolation region and
an integrated circuit region thereof. In one enbodinent, the sem conductor
chip includes a silicon on insulator substrate including an underlying
substrate, a buried insulating |layer overlying the underlying substrate,
and an Vi i i.licopn.l.aocated over portions of the buried

i nsul at | %Jgﬁisg%@?flﬁe &‘sagr’ﬁ’dﬁ%‘ﬁ’a&@{%?‘?@mt%%q% thetdertying sebstrabiotheat e cont act
i ncl udi ng g i%caﬁné act rﬁl?@h extending through the buried insulating |ayer
and out si-d & qnﬂetcgé}v Bmetal igigicenned gf G sealling witbintteceal tingregion. 7Ini S
substantially filled with a conductive material thereby allow ng the

under | yi Mg a%‘{(flﬁé%sp% e prssepeinveptiengrevidesa h Ingthedaf et dhertinkoddior Blpal
interconnect of the seal ring within the seal ring region. In “yet another
aspect, thledipg eebsiate convertuisie ap (neegiathd SirchitBdA@skrpf fOrm ng the

sem conductor chip including a substrate contact outside an integrated
circuit Lon h?r eof . &001_5] The foregoing has outlined rather broadly
the feat L URIHE s ontingbratherdeoadi the feamespndsemicaliadvangison i n or der
that the detailed description of the invention that follows nmay be better
under st oBHPTESRRARVERtiS i ordeetinihedstailertilesmiipeiont g Snverioh Bet oA A,®8 Wi | | be
descri bed hereinafter which formthe subject of the clains ofy t he

| nvent i dielerhndastvod Aidiond ratuess o @arkifes & DR SRuloh WPl dell-Lbe art that the
conception and specific enbodi nent disclosed nay be readily wutilized as a

gﬁf i f h]:a direreimafitr fwftich G the G@Fc ORI AW the S Ve B L Vi S5 uhe %{)p?&%?ﬁ%%?f for carrying
those skilled in the art that the conception and specific embodimgnt disclosed may be readily
| utilized as a basis for modifying or designing other structures or processes for carrying out the

same purposes of the present invention. It shouid also be realized by those skilled in the art that

such equivalent constructions do not depart from the spirit and scope of the invention as set forth

in the appended claims,



sanme purposes of the present invention. It should also be realized by those
skilled in the art that such equival ent constructions do not depart from
the spirit and scope of the invention®s set forth in the appended cl ai ns.
8 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0016] For a nore conplete

under standing of the present invention, and the advantages thereof,
reference is now nmade to the foll ow ng descriptions taken in conjunction
with the acconpanying drawing, in which: [0017] FIGURE | illustrates a top

vi ew of @mﬂﬁﬂﬂﬁﬁﬂﬂpﬂ@N%ﬁTﬁ§ﬁﬁﬂéﬁﬁ¢§mtOr substrate '~ constructed according
the prese n

to -the principles o vention; [0015] FIGURE.2 illustrates a
top view of an enbodi mnent of a sem conductor die constructed according to
the principles of the present invention; [00193 FIGURE 3 illustrates a
Cross seﬁbiﬁnal view of a portion of a sem conductor die including an
enbodi ne f af %‘lﬂB@f%ﬂ@@efémd@ﬁ@ndimﬁﬁiemmemv@d@mﬁitlihgad{/@;tatg&e principles.
of the resent invention; and [0020] FIGURE 4 illustrates a cross

sect i onafheppieipfershoeds npwmaion teffolbvéRteeanbuetRh ifiundias ity anot her
enbodi nent of a substrate contact constructed according to the principles

of the prengamfing drweny in@hich] 0021] Correspondi ng nuneral s and synbols in the
different figures generally refer to corresponding parts unless otherw se

i ndi cateﬂo 7il'he figures are drawn to clearly illustrate the
: 1 FIGURE 1 illustrates a top view of an embodiment of a semiconductor substrate

constructed according to-the principles of the present invention;

[0018] FIGURE 2 illustrates a top view of an embodiment of a semiconductor die

constructed according to the principles of the pfesent invention;

[0619] FIGURE 3 illustrates a cross sectional view of a portior of a semiconductor die

including an embodiment of a substrate contact constructed according to the principles of the

present invention; and

[0020] FIGURE 4 illustrates a cross secﬁonal view of a portion of a semiconductor die

u_lc_luding another embodiment of a substrate contact constructed accordin g to the principles of

the present invention.

[0021]  Coresponding numerals and symbols in the different figures generally refer to
corresponding parts unless otherwise indicated. The figures are drawn to clearly illustrate the

Televant aspects of the preferred embodiments and are not necessarily drawn to scale.



rel evant aspects of the preferred enbodi nents and are not necessarily drawn
to scale. 9 DETAI LED DESCRI PTI ON OF | LLUSTRATI VE EMBODI MENTS [ 0022] The
maki ng and using of the presently preﬁ%rred enbodi ments are discussed in
detail below. It should be appreciated, however, that the present

i nvention provides many applicable inventive concepts that can be enbodi ed
in a wde variety of specific contexts. The specific enbodi nents di scussed
are nerely illustrative of specific ways to make and use the invention,

11 e S RO Bl A BRI et < Tha speci fic

context, nanely, a substrate contact and a nethod of form ng the sane,
particularly, in the environment of a sem conductor die (also referred to
as a "sem conductor chip") enploying a silicon on insulator substrate. The
princi pl 8823+ t e nnkiag antusing okthe prosntlytpenferee embodient|asaiidomsseddpdtiied t o ot her
sem conductor dies and integrated circuits of |ike construction. The

advant agbdow. dsgioi bt apprecidtidhhendvart thatie pessdit avésios @ovilidd iahespphavexp! oi t ed
while at the sane tinme reducing the effects of the substrate contact on a

desi gn aidend@Ithdepts bt Rfer®Bdibd th 8 Wi bRGnFofishiditk cbfiton sem conduct or
die. [0024] Refer%tigng initially to |1:I &JRli)PlsﬁE%djfﬁl ﬁsn?%ast g'gé’é;pg&ﬁac top view of

an. enmbodiRain ; ] J - t e (alsp referred to as a
"substrater) gg‘%lglt?c P asgcfiei%ﬁgrgl %‘f‘)&rﬁl&g%ﬁc@w&?‘ftﬁwgﬁ%@“e € TYFRN9%y esent
i nventi Ol i ncludes a plurality of sem conductor dies (one of

The s l@t rate

which % (gfég(ﬁé'ﬂ%{t dcofi%theslgﬁap%l e along scribe lines (one of which is -
desi.gnated 120). Wthin the _

[0023]  The present invention will be described with respect to preferred embodiments in‘a

specific context, namely, a substrate contact and a method of forming the same, particularly, in

- the environment of a semiconductor die (also referred to as a "semiconductor chip") employing a

silicon on insulator subsirate. The principles of the present invention, however, may also be

applied to other semiconductor dies and integrated cireuits of like construction. The advantages

associated with substrate contacts can further be exploited while at the same time reducing the

effects of the substrate contact on a design and construction of an integrated circuit region of a

semiconducior die.

[0024] Réferring initially to FIGURE 1, illustrated is a top view of an.embodiment ofa -
semiconductor substrate (also referred to as a “substrate”) constructed according to the principles
of the present invention. The substrate includes a plurality of semiconductor dies (one of which
is designated 110) separable along scribe lines (one of which is designated 120). Within the
scribe lines 120 of each semiconductor die 110 is a seal ring region 130 and an isolation regi.on

 "140 about an integrated circuit region 150,



scribe lines 120 of each sem conductor die 110 is a seal ring region 130
and an isolation region 140 about an_ integrated circuit region 150. 10

[ 0025] In conventional sem conductor 6Pocesses, a plurality of

sem conductor dies 110, each of which contains an integrated circuit
within the integrated circuit region 150, are typically fabricated on the
substrate at substantially the sane tine. The scribe lines 120 are often
enpl oyed between adj acent sem conductor dies 110 of the substrate to

facilit ep [ : CJ i: : ing the substrate
al ong tﬁgﬁé zri g{é@(fn?{%gg%gﬁ%gﬁg{sﬁ%%%%’ %ﬁlg%ﬂiﬁ@&%@e@&“?Sf (g?snl&@ce | at er al
stress on.the.substrate duri t he.prqcess of, separati t he .sem conduct or
i s 120 GpBREPH T abinigef e il RE R cBaRonatE s n f or
overcom ng. such a problemis to form -a seal ring (wWwthin the seal ring
regi on 18Wiratsan fesHbsirpe at sehstapially the sametos. Thescribrdinent28greafted  circui t

regi ons of the sem conductor die 110. The stress induced by cutting the
subst r atesploged hyenser adjatept soEorductbediesdyo ofitie sssahte o fagiitaa skpahtdigliet not directly
i npact the integrated circuits enbodied in the sem conductor dies 110

| ocat ed imegrathiecirBuity 91 euiting the [sQR24E aldnpih BsbeaW 120 KlsEblble2noviebdrust rated is a
top view of ~an enbodi nent of a sem conductor die constructed according to

the pri ngdued 188raQkred Bx?th%u@ﬁﬁf&tdu.'%tﬁﬁr&é%&oﬁ%ar glg%{e sexﬂl%ridﬁ’&&rdycs 44 of the

sem conductor die is fornmed by ng the“subStrate along a scribe line as

illustr . Gl i L. espect .to FIGURE 1., A seal .ri regi on 220
:anduan iqiegﬁgg??e g%%%gee%t:c%ﬁg%mﬁmgr 0% ?goglgg@&orbogfmﬁg {URR Hﬁﬁ%‘? 15&@%%?; 210 of
the sem conductor. die and an integrated circuit region 240 of the

Somi condd B Giten e ool et e HE NS SHPe g0 PoiREREd! s

cireuit regions of the semiconductor die 110. The stress induced by cutting the substrate is
generally obstructed by the seal ring and should not directly impact the integrated circuits

embod:ed in the semiconductor dies 110 located on the substrate.

[0626] Turming now to FIGURE 2, illustrated is a top view of an embodiment of a
semiconductor die constructed accordin g td the principles of the present invention. An outer
periphery 210 of the semiconductor die is formed by cutting the substrate along a scribe line as
illustrated and described with rcs;pcct to FIGURE 1. A seal ring region 220 and an isolation

_ rcgionl23‘0 are located betwgén the outer periphery 210 of the semiconductor die and an
integrated circuit region 240 of the semiconductor die. In other words, the seal-ring region 220 is
about a periphery of the isolation region 230 and the integrated circuit region 240, Within the
integrated circuit region 240 is an integrated circuit (not shown) and a phirality. of bond pad

regions such as a signal bond pad region 250 and a signal ground bond pad region 260.



about a periphery of the isolation region 230 and the integrated circuit
region 240. Wthin the integrated circuit region 240 is an integrated
circuit (not shown) and a plurality offibond pad regi ons such as a signal
bond pad region 250 and a signal ground bond pad region 260. 11 [0027] A
seal ring formed within the seal ring region 220 can perform many
beneficial functions for the sem conductor die. As described above, the
seal ring can obstruct stress indu%ﬁd by.lseparatlng ?dgacfgtect he
sem cond rodi f.rate. e se ring.can als , _

i nt egr at @gi-@i r cé?%] gmﬂktfﬁrf“?#?ﬁlgn ﬁ‘ﬁfe@g’i‘%tr%or@izp Eﬁﬁ'ipgff‘?‘@d?aaﬁ bengicial om moi st ure
degradat'oq.aqd ionic contam nation. In accordance with U S. Patent No.
6, 537, 84@?“ 8P IPR Pemicapdyfiondion fis desoribed ebave theceal Ragivas oResmsey | nt egr at ed
Cfrcuits," to Tsai, et al., issued March 25, 2003, which is incorporated
her ei n bipducedbyrsepqeating adisgent semingaducmydicsain s oulisesn Thacal figread geb frstéce t he

sem conductor die to reduce radio frequency interference and signal cross
coupl i ngthaistsgreted tiexit withih the tigrated R gaM 260 fréH oRtutd 1REBOion {13025] As

herei nafter described, the seal ring generally includés a plurality of

i nt er | eaygelconfBiiralion M REGHAAEH 1.8k NJ. 6,537,846 LREIE em$yer s) and

internetal dielectric layers and may be = confinuous about % he integrated

i it i i in.th r esent odi of.. may be
ar 11 onaguetoriile PRalehd kiR L O e PRRE 3PS, bk 1 onal 1 .
L. ' descri bed .bel ow may be incorporated into the
:gﬁfggﬁggg& notrag?cdtémgﬁltsbgir%ée”ﬁ?’ SEahENGS HEVE gisa besh incerperated iptortegi on 240 such as
within the seal ring region 220 or the isolation region 230. For a better
under st SABFPRYIEI dig teedycy rrdigifequeasidnterirsenicomd signa alossteoilieg memfazdt s, see U. S.

Patent No. 6,521,947 . :
with the integrated circuits thereof.

[0628] As hereinafter described, the seal ring generally includes a plurality of interleaved
_metal interconnect layers (i.e., conductive layers) and intermetal dielectric layers and may be
continuous about the integrated circuit region 240 as illustrated in the present embodiment or
may be partitioned as disclosed in Bothra, ef al. and Tsai, ef al. Additionally, a substrate contact
a§ described below may be incorporated into the semj'condu;:tor die outside of the integrated
circuit region 240 such as within the seal ring region 220 or the isolation region 230. For a better
understanding of a ciesign and construction of substrate contacts, see U.S. Patent No. 6,521,947
entitled “Method of Integrating Substrate Contact on SOI Wafers with STI Process,” to Ajmera,

et al. (Ajmera), issued February 18, 2003, which is incorporated herein by reference.

[0029]  Turning now to FIGURE 3, illustrated is a cross sectional view of a portion of a
semiconductor die including an embodiment of a substrate contact constructed according to the
principles of the present invention. The portion of the semiconductor die principally illustrated

in FIGURE 3 is a seal ring region 305 interposed between an outer periphery 310 of the



entitled "Method of Integrating Substrate Contact on SO Wafers with STI
Process,"” to Ajnera, et a!. (A nera), issued February 18, 2003, which is

i ncorporated herein by reference. [0028] Turning now to Fl GURE 3,
illustrated is a cross sectional view of a portion of a sem conductor die
i ncl udi ng an enbodi nent of a substrate contact constructed according to the
principles of the present invention. The portion of the sem conductor die
principally illustrated in FIGURE 3 is a seal ring region 305 interposed
bet ween - ri phery.310 .of e 12 sem conductor die and an isolation
regi on S%Qm?og@gcﬁoégggﬁf aﬁésgﬁfionarﬁgl?l}ﬁlé %f?‘ﬁ%ﬂ‘laé?ﬂf #Upesriadgitalt BRon 320hher ei n an
integrated circuit is fornmed) of the sem conductor die. The sem conduct or
die is (BIFRIADARERA cupitiiciormeghoithesemigenspctendiss Thateaidondikdiiag an
underlying substrate 325 [e.g., a "substrate" such as a P-type silicon
subst r at &mppd froma slicos erciesubatar evtstats incudifg a6 BAR)ying dibDatedns (c1L) . quartz,
ceramc or the like], a buried insulating |layer 330 (e.g., an "insulator”

such as &subsmteeshch 8xiPdepelspiv@ subkdr - r f ly less than
c PpelsBiY & subdtrate DA G sﬁﬁ%n@ﬂ%ﬂof@@gh@g@g?ﬁz&

about 5000 angstrons) and an overlying |ayer of si ng a

thi cknesgual, cabeidbr o), 3Bamk Rk B 8180 A Yo | B3 Tud N 1 A0t 3000

angstrons) and | ocated over portiofs- o ‘bur qu ayer 330.

The buri j LAt i ayer 33 d, overlying layer of sjilicon 335 are

f or med o%?eut&%g&ﬁn ler 9%“@%“&5%%?@3%15553‘%3 %g@gﬁ%m@%@@rﬁﬂl onal processes.

[ 0030] A st}aIJow %Er nc&qi ﬁol,ati on region 340 is formed over the buried

i nsul ati %"&_Y‘Wélfef $BICon g hainec thiskness pbabgw [60(angsiroms tpraferablplgisaien315 and t he

seal rin reBi on 305 to the overlying layer of silicon 335. The shal |l ow

trench i $8ptaPY0AREsTERs) @ lgaBdiover portions df thy bursd ingulating bgérdB& STHbuARSK t O
insulating layer 330 and overlying layer of silicon 335 ére formed over the underlying substrate

325 employing conventional processes.

[08390] A shallow trench isolation region 340 is formed over the buried insulating layer 330
and extends through the isolation region 315 and the seal ring region 305 to the overlying layer
of silicon 335. The shallow trench isolation region 340 is formed Ey using a photoresist mask to
" define the respective regions therein over the buried insulating layer 330. The shallow trénch
isolation region 340 is then etched and backfilled with a die]ectrip such as sﬂibon dioxide, silicon
nitride, a combination thereof, or any other suitﬁble dielectric material. A plurality of wells 345
{e.g., P-type wells) are forméd within the underlying substrate 325. A photoresist mask defines
the lateral areas for an ion implantation process of a dopant spccie such as boron to provide the
P-type wells 345. Of course, the P-type wells 345 may be formed by other proceéses in
conjunction with, fdr instance, a creation of a substrate contact as described below or, depending

- on the application, may be omitted atogether.



define the respective regions therein over the buried insulating | ayer 330.
The shallow trench isolation region 340 is then etched and backfilled with
a dielectric such as silicon dioxide, 18ilicon 'nitride, a combination
thereof, or any other suitable dielectric material. A plurality of wells
345 (e.g., P-type wells) are forned within the underlying substrate 325. A
phot oresi st mask defines the lateral areas for an ion inplantation process
of a dopant specie such as boron to provide the P-type wells 345. O

course, t -1y, | 345 may be. . for by .ot her processes in

conj unct i[gtﬁlﬁd t Fﬂaﬁlf%k?y [%)frs% Sg\%%‘éo,n%? %ﬂéﬁﬁt&g‘%"#‘i yitap Hesabiing region W6t as

descri becéj el ogv of , et%endi n,% on the application, may be omtted

al t oget haf ReFBAqTEHE substigte Py, By qopsjrues thesulstrate eantacls 351, eantast BBEhend® t hen f or med
within the seal ring region 305 for .the underlying substrate 325. To

const r uctredprmed ggsrtengityougb teaballow B&h isolndmregion 346 andRshigbRinsdtge f or mred and
extend through the shallow trench isolation region 340 and the buri ed

i nsul at i teyer 3BGpetic BBGAE well 3¢ H@itln thy BRlcMBhd suBdBie b4, Nidke EQﬂESﬂéHﬂ ,ed%%} ng
s y

substrate 325. Mdire specifically, a layer of photoresist e deposited

over t he ofgheforekibtinthy bE&Hp Qe an thi\ah Gl I i"{}g‘?ﬂ wiith s ?hgeg e é%gelq %ﬁ&é el oped,

resulting in formati on of a photorests for etching

t he cont r . course, a pattern of the photoresist nask
depends acee; ERSAER ol a PRSP Bih e bl o Frufechresmnsz. | n
accordange the phot oresi mask, an etching process such as a
reacti ve&imgtﬂ'? 5 g@c rﬁ}ﬁ@‘%ﬁrf’d@@% OfiS tée Rbplarssip aaslodapends ron resmucaire desirasidont act tr
eri ches %52 having a width of |less than one nmicroneter, and preferably
about 0. 2 £ eneieeiSe ndateeqosiande GUB S phtotoresisd etk aneetalving @rotash sick ad hen
deposited on the contact trenches 352 to substantially :
reactive 1on etching process is then performed to create the contact trenches 352 having 2 width

of less than one micrometer, and preferably about 0.2 to 0.5 micrometers,

[0432] A conductive material is then deposited on the contact trenchés_ 352 to substantially
fill the contact trench 352 with the conductive material to form the substrate contacts 350. Any
conductive material such as copper, aluminum, tungsien (or the respective alloys), or doped
polycrystalline silicon may bg employed to allow the substrate contacts 350 to create an
electrical conneqtion with the underlying stibstrate 325, The conductive material may also be an
@Mogous material to the material employed to fill contacts or vias én an interconnect struchure
employed with an integrated circuit formed within the integrated circuit region 320 of the
semiconductor die, Depending on the conductive material employed within the substrate
contacts 350, a silicide layer 354 may then be formed over the conductive material to create a
low resistance contact for the substrate contact 350, Fof instance, if the conductive material is a
polycrystalline silicon, a layer of metal (e.g., nickel, palladium, platinum or copper) may be

eposited over the seal ring region 305 and upon subjecting the semiconductor die to thermal



[ ntact trench 352 with the conductive material to formthe
LLLLt£2$ngo;tacts 350. Any conductive material such as copper,.?!unlnun1
tungsten (or the respective allays), dof doped polycrystalline FI {??Qaray
be enployed to allow the substrate contacts 350 to create an e ec_I
connection with the underlying substrate 325. The conductive materia Fay r
al so be an anal ogous material to the material enployed to fill pontaf SINo)
vias on an interconnect structure enployed with an integrated circu

Mgl integrated circuit region 320 of the sem conductor die.
Egr gﬁ gi \rq\%&%gr?&t(?ﬁg"e%%ﬁlg ﬁ%{“?ai/@“ %PrP%?FS)s&FgWSS/@dﬂ%] wilreact wigh thubst r at e _
cogtacts 50 si|icide |layer 354 may then be forned over the conductive
mat eri al POB’BW@?I%S'Q‘C&“ to figsyap elssteealnesaducivetsilicide fager 35hen supsikfaatof tgont act 350.
For instance, if the conductive material is a polycrystalline silicon, a

: : : be
| ayer ofsuppgataonfagt 3§0. ni ckel , pal I adi um platinum or copper) may
degosited over the seal ring region 305 and upon subjecting the

' e to thermal 14 processes (e.g., a rapid thernal annealing
ot ocosoishe. PAsuliat lstHy st P Gmestenintmedives tesutipomymbabt | ne. si |1 con
Itoo form1n glectrically conductive silicide |ayer 354 on a top surface of
t he suﬁ@if?ﬂéﬁga@dmsé%“’%@ll ifolgeBEgisn340 rmployiey envediielaBeboeises. | ayer 355 :ls
thereafter formed over the overlying |layer of silicon 335 and the shall ow

trench iVéinthg ioiqumbiieimtriﬁﬂa@créﬁﬁ)ht@‘ﬂbllﬂgli@(@}ﬂééelrﬁdg%}ﬁdctsgs@&ﬁ@g@@.a W t hi n g 28
interlevel dielectric |layer 355 are a plurality of seal ting contacts

coupl ed rasgecive sUtRSNEEInIanSSE UIS biaBlifs SRRGD gﬁégenfg;la{;éﬁ °§ e %ﬁh@a _contacts 360

\/
may be formed of a |like conductive materi fial ogou§ to

the subsidafeddl SndiR B hidfideSanaBghus bR SRR LdnldS &P HL2SLS nn?’g? %nggtg 360 are

coupled to a seal ring including a plurality of interleaved metal interconnect layers (generally
designated 370) énd intermetal dielectric tayers (generally designated 365). The metal
interconnect layers 370 (preferably with a metal sheet resistance less than about 20 ohms per
square) are electrically connected through a plurality of vias (generally designated 373)
preferably formed of the same conductive material as the metal interconnect layers 370, Those
skilled in the art should understand that any conductive material may be employed for the metal
interconnect layers 370 and still be within the broad scope of the present inventipn. In
conjunction therewith, it should be understood that thetvarious conduétivc layers within the
semiconductor die may employ analogous or different materials and stil] be within the broad
scope of the present invention. For instance, the conductive material employed Witil the plurality
of vias 375 may be different from the conductive material employed with the contact trenches
352. Additionally, while the intermetal dielectric layers 365 extend into the isolation region 315,
the metal interconnect layers 370 are constrained fo the saai ring region 305 in the present

embodiment. Tt should also be understood that any suitable dielectric material may be employed

e



coupled to a seal ring including a plurality of interleaved netal

i nterconnect |ayers (generally desi gggt ed 370) and internetal dielectric

| ayers (generally designated 365). TheYmetal interconnect |ayers 370
(preferably with a netal sheet resistance | ess than about 20 ohns per
square) are electrically connected through a plurality of vias (generally
desi gnated 375) preferably fornmed of the sane conductive material as the
metal interconnect |ayers 370. Those skilled in the art shoul d understand
that any fooheidetesBaniahdeal; I d for the netal interconnect

| ayers 370 and still be%%ﬁ%%%%@%%ﬁé@ﬁfga@?Wft%%d‘ﬂi%%?ﬁlstﬁnhventi on. In
conj unctilgg@ﬂ{a}pgogygi%@, it should be understood that the various conductive
| ayers within the m conductor die may enpl oy anal ogous or different

mat eri al :m%gd still be within the broad scope of the present invention.
For inst ]t By viree dfaid b | it.h the plurality of vias
375 may be different fromthe%ﬁ%ﬁ???’wwlgggxaqbgt@%}ag?&l?‘:%@ﬁ t he cont act

t renches coddtad he d i internetal dielectric |ayers 365
extend into theﬁ?gg%%@%h&%%?@wegfg@&s?F’Fie%foaﬁslmﬁiléfft%%ﬂﬂh@&ﬁ)”-)l gyers 370

are constyfad . ring region 305 in the present enbodinent. It
shoul d a%@nggqaﬁgg@%%@gt ﬁéfgepgﬁylt Hpodimemi theisesieats cobtectsididars al may be
enpl oyed %&”{Rﬁr’ the interlevel and internetal dielectric |ayers 355, 370
(pr ef er aBry RrY FPREcCHR &t e mptel inloiennetiayers 3%svid dIypedaLMS Gicgtye.  10034] By
virtue of the substrate contacts 350, the underlying substrate 325 is

el ect ri cHMdeyyingsaprivaie B2ndv sehl ringeommt 360 forbe R IREEY el ReEE 13455 al SO -
referred to as "netal interconnect(s)",) wthin the seal rrng region 305.

In the ptédieltrielirotiamdotied bivvecs e Sib:RiSARANE 3684 2 De Sierconnect

layers 370. As a result, the substrate contacts 350 create a contact with the underiying substrate
325 to, in effect, establish a ground connection therefor and combat the deleterions effects‘ as |

described above that may result from the potential build up of static charges in the underlying

snbstrate 325.

[0035] A passivation layer 380 is then formed above an upper level of the intermetal
dielectric layers 365 and about an uﬁper level of the metal interconnect layers 370. The
passivation layer 380 extends within the seal ring region.305 and the isolation region 315 and
may be composed of an oxide deposited by a chemical vapor deposition process having a
thickness of between about 4,000 and 20,000 angstroms. A nitride layer 385 composed of, for
instance, silicon nitride is conformally deposited by a chemical vapor deposition process to a
thickness of between about 1,000 and 10,000 angstroms over the passivation layer 380, The
chemical vapor deposition processes provide fine step coverage along the outer periphery 310 of
the semiconductor die. A polyimide layer 390 is then deposited by, for instance, spin-on

techniques to a thickness of between about two micrometers to six micrometers over the nitride



electrically connected with the netal interconnect |ayers 370 via a P-type
well 345 within the wunderlying substrate 325 and a seal ring contact 360
formed in the interlevel dielectric | &er 355 (a "dielectric layer") and
| ocat ed between the substrate contacts 350 and the netal interconnect

| ayers 370. As a result, the substrate contacts 350 create a contact with
the underlying substrate 325 to, in effect, establish a ground connection
t herefor and conbat the deleterious effects as described above that may

resul t fnoe 4sheARalemt:d L | es int derlying
isubslt ra]E eﬁg?%_. [006335‘81]5& t%ﬁ%)gg&si?d&g% }ld%ﬁgfoa%rﬂ&%g(gﬁ clp@i}gxﬁ@ih??sr#gdﬁgbovei an :Jpp?r
.evel o At e al _dielactric.|layers. abqut an upper level o
the net alehlgn délErﬂci:no#rlrsge%:ltn g 5918? é‘%ﬁ#ﬁe i XY 5%@5‘?‘%9&9’@@?@8@ ext ends.
within the seal ring region 305 and the isolation region 315 and may be
conposed MicaHdl of thescalains &eion d0y beiwesh 8izadfifteempisromstepasd ¢ fypiealpr ocess

havi ng a thickness of between about 4,000 and 20,000 angstrons. A nitride

| ayer 38Widilbeflesisdation regibw} 15 if hesteamane andstwbini@omedst.r i de is conformal |y
deposited by a chem cal vapor deposition process to a thickness of between

about 1, and..10, 000 ms, over .the passivation |ayer 380. The :
cheni cal ?@g‘gor 1Bi9E pov %Egﬁﬁ%é%?tﬂrlﬁqré sgcfional Wevees 2pedlies effe al ong t he
outer periphery 310 of the sem conductor die. A polyimde layer 390 is
t hen dep&&igoadcky die fnglpdipgapptiereabodipent ofarpubstrate heritagiiessttdiecract dudickwess  of
bet ween about two mcronmeters to six mcroneters over the nitride 16 |ayer
385. Anathegéuiplasef thivpresoatsrsintiani Bir posipeof tB8R@michiituciti did prdsipalyd pol yi ni de
| ayers 385, 390

iltustrated in FIGURE 4 is a seal ring region 405 interposed between an outer periphery 410 of

- the semiconductor die and an isolation region 415 located adjacent an integrated circuit region

420 (wherein an integrated circuit is formed) of the semiconductor die. The semiconductor die is

formed from a silicon o insulator substrate including an underlying substrate 425 {e.g., a

“substrate” such as a P-type silicon substrate with a surface orientation of (100, (110y or (111),

quartz, ceramic or the like], a buried insulating layer 430 {e.g., an “insulator” such as a buried

oxide layer of about 3500 angstroms, preferably less than about 5000 angstroms) and an

overlying layer of silicon 435 having a thickness of about 1500 angstroms (preferably less than

about 3000 angstroms) and located over portions of the buried insulating layer 430. The buried

insulating layer 430 and overlying layer of silicon 435 are formed over the underlying substrate

425 employing conventional processes.

[0037] A shallow trench isolation region 440 is formed over the buried insulating layer 430
and e;tcnds through the isolation region 415 to the overlying layer of silicon 435 within the seal
ring region 405. The shallow trench isolation region 440 is formed by using a photoresist fnask

to define the respective regions therein over the buried insulating layer 430, The shallow trench



extend within the seal ring region 305 and the isolation region 315. By way
of exanple, a typical width of the seal ring region 305 is between 0.1 and
fifteen mcrometers and a typical w dfh of the isolation region 315 is

bet ween one and two microneters. [0036] Turning now to FlI GURE 4,
illustrated is a cross sectional view of a portion of a sem conductor die
i ncl udi ng anot her enbodi nent of a substrate contact constructed according
to the principles of the present invention, The portion of the

seni condysla@in reieh 40 IsMeh Batleh ind Habilsisd & L RL@URE,4 is @ seal ring

regi on 405 intefposed between ar?l:%%l@e‘ﬁ%%@?% Gy ﬁélhfﬂnquﬁl@@@ﬁ? conduct or
die and g j i,on 415 | ocated. adj.acent an integrated circuit
region . g%bd e’(sa\(/)ér?@?f&&ﬁn éhﬁr%.:)fﬁ?r@&){ %Pcé&”@%’lieg'ﬁﬁ?&‘? watprgy. v 51l 445 (e BeP6®R7 conduct or

die. The s m conguct or dieis fornmed froma silicon on insulator substrate
i ncl udi ng®ar Gk W%H’Q“@%B&lﬂg Sibgraie A5, 4 plaptoresist mask defines the bterdeeh as a
P-type silicon substrate with a surface orientation of (100), (110) or
(111),  éuatioyimplasiakoniprocess of dvtopinit edic suzh B borcdo progidd thd P-Rge bvaly 245, 430 (e. g.,
an "insulator"” such as a buried oxide |ayer of about 3500 angstrons,

pr ef er abDjcolmss shetPgpe vall dif m&0HR GoraBySH SRABhcaARE indBninRUET il Ry | ayer of
silicon 435 having a thickness of about 1500 angstrons (preferably |ess

7)o R R LS N BRSO IS |y

insul ating | ayer 430. The buried 1 nsulating yer

of silicgm d3n; d over the underlying substrate 425 enploying
conventi oﬂ’al g‘#t%gg%%gé@a[ 0037] A shallow trench isolation region 440 is

formed over the buried insulating |ayer 430 and extends through the
i sol ati df038egi ok subtfatetcontich€500Y@ed frind whtdiM @ i@latisd fekiGPM 5433pM t hi n the seal

ring region 405. The shallow trench isolation region 440 is forned by using
a photo rL&:SérE}'Ing B@State 425. To construct the substrate contact 450, a contact trench 452 is formed

and extends through the shallow trench isolation region 440 and the buried insulating layer 430 |

to the P-type well 445 within the underlying substrate 425. More specifically, a layer of

photoresist may be deposited over the isolation region 415, Which is then exposed and

developed, resultipg i formation of a pho;oresist mask with an opening for efching the contact

trench 452. - Of course, a pattern of the photoresist mask depends upon the structure desired for

the contact trench 452. In accordance with the photoresist ﬁask, nan etching process such as a

reactive ion etching process is then performed to create the contact trench 452 having a width of

less than one micrometer, and preferably about 0.2 to 0.5 micrometers.

[6039] A conductive material is then deposited on the contact trench 432 to substantially fill
the contact trench 452 with the conductive material to form the substrate contact 450. Any
conductive material such as copper, aluminum, tungsten (or the respective alloys), or doped
polyerystalline silicon may be employed to allow the substrate contact 450 to create an electrical

connection with the underlying substrate 425. The conductive material may also be an



to define the respective regions therein over the buried insulating |ayer
430. The shallow trench 17 isolation region 440 is then etched and
backfilled with a dielectric such as 38licon dioxide, silicon nitride, a
conbi nation thereof, or any other suitable dielectric material. A well 445
(e.g., P-type well) is forned within the underlying substrate 425. A

phot oresi st mask defines the lateral area for an ion inplantation process
of a dopant specie such as boron to provide the P-type well 445, O

cour se. _ Waglts PSRk mAdR SEoRRAIIRELY B fler REOSESSs L con] unct i on

with, for instance, a creation pSstrate con Phed bel ow
or, depepdi lication, .may be omtted altogether. [0038] A
substrat Fé}gﬂé i, g’g]% &gﬁtﬁﬁ élﬁés?i cfrﬁ%trfoﬁ?pNgg%gaetlﬂ?gﬁat?qucql%rﬁgl%‘}%@ﬁfﬁh’égi on 415 for
the underlyi 9.3 bstrate 425. To construct the substrate contact 450, .a
cont act feP’é“'l)‘/?EAr?l‘ t&%‘ge- ?@pqn&ng,ggthe enducivg Baieril ethplesiad Within he subatidteosntactench

I sol ation region 440 and the buried insulating |ayer 430 to the P-type
wel | 44543 a Hbstrate hentaghsiliside Jayerd 54 (b siticidetieyed’P may ierte fapecoferwal |y, a | ayer of
phot oresi st may be deposited over the isolation region 415, which is then
exposed @ndictdenatriaiecieatd 6w kdsistagke ictntdcOfoMBt bidara@fcomadd B ¥ E3ktsHee MASK W th
an opening for etching the contact trench 452. - O course, a pattern of

t he photiomgsdnaﬁcﬁ@,ﬁéferggpgﬁdjﬁﬂgmﬁ% §i%kﬁm satiﬁj}é%tlshﬁe?al ”ggs infcﬁéil, Pfgﬁr t he cont act

trench 452. In accordance with t ot oresi K, "an aélhuln?‘lg process

h : ' ' Al is.t f dt te th
cont act T mEE B o B SO e e PP S T B e bR pe e and
pref erab] v. argm%t 0.2 .to 0.5 mcroneters. [0039] A conductive material -is
t hen dep%’éﬂc? Bt eyt therma Rragesses (- end Fapid Hisrmiab angeilisg raecss) thaayer pf

metal will react with the polycrystatline silicon to form an electrically conductive substrate

contact silicide layer 454 on a top surface of the substrate contact 450. Additionally, employing
analogous construction techniques to the substrate contact silicide layer 454, another silicide
tayer (e.g., a seal ring silicide layer) 437 is formed over and provides a Jow resistance contact for

the overlying layer of silicon 435 within the seal ring region 405.

[0040] An interlevel dielectric layer 455 is thereafter formed over the seal ring silicide layer
437 and the shallow trench isolation region 440 employing conventional processes. Within the
interlevel dielectric layer 455 are a plurality of seal ring contacts 460 and an isolation region
contact 462 coupled to the substrate contact 450. The seal ring contacts 460 and isolation Tegion
contact 462 may be formed of a like conductive material and in ﬁ manner analogous to the-
substrate contact 450. The seal ring contacts 460 and the isolation region coﬂtaét 462 are
coupled to a seal ring including a plurality of interleaved metal interconnect layers (generally
designated 470) and intermetal dielectric layers (generally designated 465). The metal

interconnect layers 470 (preferﬁbly with a metal sheet resistance less than about 20 ohms per



the contact trench 452 with the conductive material to formthe substrate
contact 450. Any conductive material such as copper, alum num tungsten
(or the respective alloys), or doped 1Bolycrystalllne silicon may be
enployed to allow the substrate contact 450 to create an el ectrical
connection wth the underlying substrate 425. The conductive material may
al so be an 18 anal ogous material to the nmaterial enployed to fill contacts
or vias on an interconnect structure enployed with an integrated circuit

formed Ws&dﬁcﬁ‘m%@l@ctﬁc‘iﬁdﬁ ﬁ&g‘gm&l‘lgﬂl mhtﬁ%ﬁ‘fg%%%% ch%fgqeaﬁgizﬂbconductor di e.

Dependi ng on’ t he conductive nat@ri strate contact

450, t I de | 454 "silicide | ayer may t hen
be fo?msaém @ﬁﬁ%gnfiz@%aﬁ%%q"é‘%hﬁ%@@? rSﬂEEdn Eﬁ‘?{f‘é’ﬂw’i éwsﬂég?/ﬂf&%ce gont act

for the sutfstrate contact 450. For instance, if the conductive material is
a pol ycr yaelis iha gt dpyld sasrstard thatpes copfuctivstresteriglomay.be emplojedifor tizahdiadi um
pl ati num or copper) may be deposited over the |soI ation region 415 and upon

subj ect i mgerqon@ect leyersid¢omd widll erwithirethd woddhedpered tb@%ﬁr@@@t&ﬁ%ﬁtmﬁew a rapid
t hermal anneal i ng process), the | ayer of tal will react with the

pol ycr ystajunitiva tiehits g3hdul HeQnMBradbd BlaBBt vdried dodaueRRINEL WGingibst rat e
contact- silicide |layer 454 on a top surface of the su strate contact 450.

Addi ti Ongénhdbndlfefépalgiﬁh fgr&%%%& dﬁﬁ&ﬁhﬁéﬂ%ﬂs%ﬂd stt@cbh '%’dﬁg to the substrate

contact silicide |ayer er silici Bpoade 5 ring

silicide rovi des | ow resi stance contact

f or thesclg e°?F9§|P%g°“ lgye@{’ ;’I‘%g lP[faﬁﬁr’I”%ﬂ%%'E ‘Ftﬁ dietgtrig kagers 465 f§iep&gi on 405.

. [0040] terlevel dielectric layer 455 is thereafter. formed over the
seal ri n{j‘ st?q 1?9&?“&%”’5‘8’9@5 ondyriowerdevekd thsimstal intgrconnsaidiyeis 480 extindninoegi on 440

enpl oyi ng conventional processes. Wthin the
e isolation region 415 in the present embodiment. It should also be understood that any

suitable dielectric material may be employed for the interlevel and intermetal dielectric layers

455, 470 (preferably with a dielectric constant less than.about eight).

0041} By virtue of the substrate contact 450, the underlying substrate 425 is electrically
connected with a lower level of the metal interconnect layers 470 (also referred to as “metal”
intercpnnect(s)”) within the isolation region 415 and, ultimately, the plurality of metal
interconnect laycrs 470 within the seal ring rcglon 405. In the present embodiment, the substrate
contact 450 is electncally connected with the metal interconnect layers 470 via a P-type well 445
within the underlying substrate 425 and an isolation region contact 462 formed in the interlevel
dielectric layer 455 (a “dielectric layer”) and located between the substrate contact 450 aﬁd the
lower level of the metal interconnect layers 470. As a result, the substrate cﬁntact 450 creates a
contact with the underlying substrate 425 to, in effect, establish a ground connection therefor and
combat the deleterious effects as described above that may result from the potential build up of

static charges in the underlying substrate 425,



interlevel dielectric layer 455 are a plurality of seal ring contacts 460
and an isolation region contact 462 ﬁﬁupled to the substrate contact 450.
The seal ring contacts 460 and isol ati“on region contact 462 may be forned
of a like conductive material and in a manner anal ogous to the substrate
contact 450. The seal ring contacts 460 and the isolation region contact

462 are coupled to a seal ring including a plurality of interl eaved netal
i nterconnect | ayers (generally designated 470) and intermetal dielectric

| ayers ([g@eker alA yssiasingnet 480 i) formEM sholSindipper 1NEIRF GO HRSGLtal ayers 470
(preferably with a metal sheet resistance |ess than about 20 ohns per 19

squar €) i la?sfs 4dsail Ao GRBRECIERS o U RN e oRhdl i Byellf0.Ofev! @1 (GEnET Al LY

desi gnated 475 preferably Torned o sanme comnductive nmaterial as the

metal i t LS.:470, Those skilled . in the art oul d under st and
t hat an@ﬁ%%%%ggﬁ? | r\%b %}éﬂﬁg‘c’r?@‘f]’ theSralg e Esiop 3@%&'9#81150{%@ rﬁ%‘i’”afl APt er connect

| ayers 470, and sti Ir{ be V\éthi_n t he broad scope of the present invention. In
conj unc S A° BPEHPE A Oxids deppried By ashermipr) ¥3pet dpesiton atoceshavipgei ous conduct i ve
| ayers wiithin the sem conductor die may enpl oy anal ogous or different

mat er i altickasstioigeivesn dyent di0pnd 20,AQ0 pgstramis. 4 sitjle layér 48 heomposed ef fori nvent i on.
Additionally, while the internetal dielectric |ayers 465 extend into the

i sol at i enstancegiliwnn At is omtformallyl dep@tted b9 ehenadal vdper dapdsiibn prodéegs @nnect | ayers
470 extends into the isolation region 415 in the present enbodinent. It

shoul d elick@esber bR 560 2000 AAat 0 Bangsiibthd KR! e EL{ss?Jaﬁ&hﬁireﬁgﬁ?tﬁEi al may be

enpl oyed for the interlevel and internetal dielectric ayers 455, 470.
A i e R AR
electri &2 lsén%conductor die. A polyimide layer 490 is then deposited by, for instance, spin-on

techniques to a thickness of between about two micrometers to six micrometers over the nitride

layer 485. Analogous to the passivation layer 480, the nitride and polyimide layers 485, 490

extend within the seal ring region 405 and the isolation region 415. By -way of example, a

typical width of the seal ring region 405 is between 0.1 and fifteen micrometers and a typical

width of the isolation region 415 is between one and two micrometers.

f0043] Thus, a substrate contact and method pf forming the same with :cadily attainable and
- éixantiﬁable édvantagcs has been introduced. Those s;killed in the art should understand that the
previously described embodiments of the substrate contact and related method of formin g the
same are submitted for illustrative purposes only and that other embodiments capable of
providing a substrate contact outside an integrated circuit region of a semiconductor die or chip
are well within the broad scope of the present invention. Asa result, incorporating a substrate

contact constructed according to the principles of the present invention into an integrated circuit



connected with a lower | evel of the netal interconnect |ayers 470 (al so
referred to as "nmetal interconnect(s)") wthin the isolation region 415
and, ultimately, the plurality of netdl interconnect |ayers 470 within the
seal ring region 405. In the present enbodi nent, the substrate contact 450
is electrically connected with the netal interconnect |ayers 470 via a
P-type well 445 wthin the underlying substrate 425 and an isol ation
regi on contact 462 forned inthe interlevel dielectric |layer 455 (a

" i el ect i rbEsich tteasegeﬁgmgt B SRS AlGeRolgaL 450 and the

| ower | evel of the taI nt rconnec t he
Ont act with the underlying substrate 425

substrat t Gr ea
to, in e {&aﬁ&fe S@&# eg e%@%ﬁ@d?%ﬁ@%r@%ﬁsesand conbat the

del eteri ous effects as descri bed above that may result fromthe potenti al

buil d up[8#d] st AlisoCalddi@h BE Srelen: htGridH qﬂgﬁé éﬁ'vﬂ@aués"ﬁﬁ%t e?ﬁt?eéen%gq p20 [0042) A

passivation |l ayer 480 is then formed above an®upper the i nternetal
di el ect r i&ajl A¥RR 1 t he metal interconnect

| ayers 470. The. paggqe{?}%tgﬂj %% ay thaﬂ @é@ﬁ%&#@ﬁtﬂﬁ‘m@ﬁ@@é@ﬁen ng region
405 and 0 n 415 d may. be conposed of an oxi de deposited
by a che%lng}‘éq% R@"é‘g{‘) Hﬁ'@p@&‘ﬁ??ﬂf“ﬁ? et the invensionas defined oy s gprshdedet ween about
4,000 an @go angﬁesﬂtqrons A nitride | ayer 485 conposed of, for instance,
silicon CRIDE ANy ohP PRpcassep disdussediatioye @nbtlmqimhted/mpm’ferdEDOSI tion

process to ‘a thickness of between about 1,000 and 10, 000 angstrons over

t he passméthadolygies @ﬁe&plmﬁ(byotﬁhtepmaehemm&bmmmm itdRBOSi tion processes provide
fine step coverage along the outer periphery 410 of the sem conductor the.

A polyi | a 490.s the 05|tdb for instance, spin-on
poly rqﬁﬂ‘g] yﬁ%reovcr the scopc otrthe present app%catton is not intended to be limited trc)> the

particular embodiments of the process, machine, manufacture, composition of matter, means,

methods and steps described in the specification. As one of ordinary skill in the art will readily
appreciate from the disclosure of the present invention, proceéses, machines, manufacturs,
composmons of matter, means, methods, or steps, presently existing or later to be developed
that perform substanttally the same function or achieve substantially the same result as the
corresponding embodiments described herein may be utilized ac_cordirig to the present invention.
Accordingly, the appended claims are intended to include within their scope such processes,

machines, manufacture, compositions of matter, means, methods, or steps.



techni ques to a thickness of between about two mcroneters to six

m cronmeters over the nitride |ayer 485. Anal ogous to the passivation |ayer

480, the nitride and polyimde |ayers2485, 490 extend within the seal ring

regi on 405 and the isolation region 415. By way of exanple, a typical

wi dth of the seal ring region 405 is between 0.1 and fifteen mcroneters

and a typical wdth of the isolation region 415 is between one and two

m crometers. [0043] Thus, a substrate contact and nethod of formng the

same V\Ath@[algideqEBﬁ:nabl e and quantifiable advantages has been

i ntroduced. Those skilled in the art should understand that the previously

descri bed enfodi ngnts of the substrate contact and related nmethod of

formng the ‘sane ars“dBbHMIgatCoprhiR formed dromya sylstrate nsdrnbudingralssal and t hat

ot her embodi nents capabl e of providing a substrate contact outside an

i nt egr at B BHICALPY 2 paphsholan ineaséadicuendesianor sullitmteanntahéqmprisinga wel | Wi t hi n

the broad scope of the present invention. As a result, incorporating a

subst r at @ntagdarchcxiending ditrougls b ctolllave menelelis ol gtioh @egtdR Qndddnl iRGiaRk errphe t he present

invention into an integrated circuit 21 does not over conplicate the design

and manufaaEiGthstrate ildensiod saidiktbgeded e‘&ctﬁﬁﬁ;ﬂé&ﬁﬁaﬁ(&oﬁ@ct%ﬁcﬁ bsigé Jubé\téu%gjb and | ess
ocesses.

costly integrated circuit designs and manufacturing, [ 0044]

Al so, alfilRewiha tda8uchy o ol i vanht ages have been descri bed
in detail, it shou dﬁﬁ%&?ﬂ%erggg% Srq#aagut%/sga?%g’§adgﬁ’a%§%%‘fm?%%ﬁht uti ons and
al teratigns. herei.n w.thout departing fromthe spirit and scope
of the inven%?%cﬁgg%{%g’&sﬁlgae V&% ppended clai ms. For exanpl e, nmany of

t he processes di scussed above can be inplenented in different
nethodologief anqhggﬁlaced gxaother_processes, or a conbi nation thereof.

strate contact as recited in Claim | wherein said contact trench is formed
within said seal ring region.
3. The substrate contact as recited in Claim 2 wherein said substrate contact is

coupled to a seal ring contact formed in a dielectric layer between said substrate contact and said

metal interconnect.

4, The substrate contact as recited in Claim 1 wherein said contact trench is formed

within an isolation region.

5. The substrate contact as recited in Claim 4 wherein said isolation region is
Interposed between said seal ring region and said integrated circuit region, said substrate contact

being coupled to an isolation region contact formed in a dielectric layer between said substrate

contact and said metal interconnect,

6. The substrate contact as recited in Claim ! further comprising a silicide layer on a

top surface thereof.



100451 Moreover, the scope of -the' present application is not intended to
be limted to the particular enbodigggts of the process, machine,
manuf act ure, conposition of matter, ns, nmethods and steps described in
the specification. As one of ordinary skill in the art will readily
appreciate fromthe disclosure of the present invention, processes,

machi nes, manufacture, conpositions of matter, neans, nethods, or steps,
presently existing or later to be. devel oped, that perform substantially

the same functi onTiRlulREid &Yt tanthal 1y the same result as the
correspondi ng enbodi nent s degggﬁﬁgﬁﬂﬂgggﬁ%WW%ﬁp SERS{Tt SHCdE cor di ng to t he

present kBRMEAHH i ngl t he; appended clains are intended to
i ncl ude \‘;:\}I t hi rlly %‘é"i‘"’?"@@@%@%ﬁ%#ﬁf"&%&v well withinsaidesabstratanuf act ur e,
conpositions of matter, neans, methods, or steps. 22 WHAT IS CLAIMED IS 1,
For use with a sem conductor chip fornmed froma substrate and including a
seal ring region about a periphery of an integrated circuit region, a
substrate contact conprising a contact trench extendi ng through a shall ow
trench isolation region and an insulator overlying said substrate and
outside sai.d integrated circuit region, said contact trench being
substantially filled with a conductive material thereby allow ng said
substrate to be electrically connected with a netal interconnect within
said seal ring region, 2. The substrate contact as recited in Caiml
wherein said contact trench is formed wthin said seal ring region. 3. The
substrate contact as recited in Claim2 wherein said substrate contact is



coupled to a seal ring contact forned in a dielectric |ayer between said
substrate contact and said netal interconnect. 4. The substrate contact as
recited in Claim| wherein said contaét trench is formed wthin an
isolation region. 5. The substrate contact as recited in Caim4 wherein
said isolation region is interposed between said seal ring region and said
integrated circuit region, said substrate contact being coupled to an

i sol ation region contact formed in a dielectric Iayer bet ween sai d

substrate tac rco ect : Th .Substrate contact as
recited i n Clog;l m %mﬁh@ Sg%lgﬂuﬁ‘aft%ﬁ ﬁ’@ f%fFaéu‘%S%'iii b‘l’?il“gmgﬁéﬁil surface

t her eof . The suh tra e contact as recited in Caiml wherein said
subst r at é™ éffﬁ’to%lfou f aperipheryof 1 1RiEtRlgd elEsHik EEI0B A MFthaq of Brmingre eulktratent er connect
via a well within said substrate. 24 8. For use with a seniconductor chip
forned fcBHIChCyUBEIEat e and i ncluding a seal ring region about a periphery
of an integrated circuit region, a nethod of formng a substrate contact,

conpri si ng: ffoarmmgﬁg:omaumﬂrcmﬂhugﬂi eshaliov tuneiighlatin $épadnlaanad ih@RER i.sol ation
region and an insulator overlying said subst rate and outsi de said

i ntegr at @Glaﬂ@lnﬁﬁmtlsiubitﬁ@'aﬁﬁrbutsﬂ@gm&jﬁfégéieﬁ kiRt fegfoANAMCt i ve material within said
contact trench thereby allow'ng sard
depositing a conductive material within said contact trench thereby allowing said

substrate to be electrically connected with a metal interconnect within said seal ring region.

9. The method as recited in Claim 8 wherein said contact trench is. formed within

said seal ring region.

10.  The method as recited in Claim 9 wherein said substrate contact is coupled to a
seal ring contact formed in a dielectric layer between said substrate contact and said metal

interconnect.

11.  The method as recited in Claim 8 wherein said contact trench is formed within an

isolation region,

12.  The method as recited in Claim 11 wherein said isolation region is interposed
between said seal ring region and said integrated circuit region, said substrate contact being
coupled to an isolation region contact formed in a dielectric layer between said substrate contact

and said metal interconnect.

13.  The method as recited in Claim 8 further éomprising forming a silicide layer on a

top surface of said substrate contact,



substrate to be electrically connected with a netal interconnect wthin
said seal ring region. 9. The nethod ag recited in Caim8 wherein said
contact trench is. formed within said“seal ring region. 10. The nmethod as
recited in Claim9 wherein said substrate contact is coupled to a sea

ring contact forned in a dielectric |ayer between said substrate contact
and said nmetal interconnect. 11. The nmethod as recited in Caim8 wherein
said contact trench is formed within an isolation region, 12. The net hod
as recited i O ghemdliodusecixdin Chinds hdiRtadNbiee bl S clbdti@nposed  bet ween
said seal ring region and said integrated circuit region, said substrate
cont act deietigd witodafllngeh! inrodfinebiS/d ALdIGMGHH QbR act formed in a
dielectric | ayer between said substrate contact and said netal

i nterconnect. 13. The method as recited in Caim8- further conprising
formng a suicide layer on a top surface of said substrate contact, 25 14.
The nmethod as recited in Claim8 wherein said substrate contact is
electrically connected with said netal interconnect via a well within said
substrate. 26 15. A sem conductor chip having a seal ring region including
a seal ring with a netal interconnect interleaved with an internetal
dielectric | ayer about a periphery of an isolation.



region and an integrated circuit region thereof, conprising: a silicon on

i nsul at or substrate, including: an uagerlying substrate, a buried

i nsul ating | ayer overlying said underFying substrate, and an overlying

| ayer of silicon |ocated over portions of said buried insulating |ayer; and
a substrate contact including a contact trench extending through said
buried insulating |ayer and outside said integrated circuit region, said
contact trench being substantially filled with a conductive material

thereby allowsng &&nfloHdeerf Yy gin‘g?%ﬁfﬁn@&@i&lq%éﬂg\iﬂi A énig@[h!s%gﬁﬁ””e“ ed

with said nmetal interconnect ‘of s sedl Tin hih ring

region. : . i t.or _chip. .recited in .Claim15 wherein said

cont act 'gﬂ r@écr(%%&i @%@?%&V\ﬂeﬁeﬁﬂ @5@%”%1% aQQuwepS&W an jsqlatip o

sem conduct or Chln[? as. recited in daim16 wherein said substrate contact is
coupl ed [80%andan pntaerated cizqyyt regron thegsphygemarisingin i nt er | evel diel ectric |ayer

bet ween said substrate contact and said netal interconnect. 18. The

seni conduct of SiEeAnn ipsulptersihstrateiivehdingi m 15 wherein sai d contact trench is
formed within said isolation region. 27 19. The sem conductor chip as
recited in O ai maf8ndefi@ngsubstrs@aj d i sol ation region is interposed between
said seal ring region and said integrated circuit region, said substrate

cont act a buried insulating layer overlying said underlying substrate, and
an overlying layer of silicon located over portions of said buried ins;llating layer;
and
a substrate contact including a contact trench extending through said buried insulating
layer and outside said infegrated circuit region, said contact trench being substantially filled with
4 conductive material thereby allowing said underlying substrate to be electrically connected

with said metal intesconnect of said seal ring within said seal ring region.

16.  The semiconductor chip as recited in Claim 15 wherein said contact trench is

formed within said seal ring région.

7. The semiconductor chip as recited in Claim 16 wherein said substrate contact is
coupled to a seal ring contact formed in an interlevel dielectric layer between said substrate

contact and said metal interconnect,

18.  The semiconductor chip as recited in Claim 15 wherein said contact trench is

formed within said isolation region.



bei ng coupled to an isolation region contact fornmed in an interlevel
dielectric |l ayer between said substrate contact and said netal

i nterconnect, 20. The sem conductor cKi'p as recited in Claim15 wherein
said substrate contact further includes a silicide |ayer. on a top surface
thereof. 21. The sem conductor chip as recited in Caim1l5 wherein said
contact trench extends through a shallow trench isolation region over said
buried insulating | ayer, said substrate contact being electrically

connect ed vvit1f9.sams&ﬁkaidu&t&%ﬁpsﬁeﬁe&ho{m19_\;}?&(!?}15:3261 3tfdn kﬂ\;ﬁ%underlyi ng

substrate. 22. The sem conductor chip as recite alm erein said

oer ) BB B B 00 SR 38 SR OB, O 0L
recited Ln Cai.m 15 wherein, said bturi d insulating layer is a buried oxide
| ayer . ij?mgrcr?gpl[ggetﬁia%’ﬁ eHoB feg1on E£91igst a@ﬁéﬁ“t@ﬁl‘?"ﬂ d@%ﬁtﬂ 2yes befesnsrif sai d seal
ring includes a plurality of netal interconnects. 28 25. The sem conduct or

chip as P®BFacc@nta and said mefebinigisennestn sai d seal ring includes a plurality of
internetal dielectric |ayers.

20.  The semiconductor chip as recited in Claim 15 wherein said substrate contact

further includes a silicide layer on a top surface thereof.

21.  The semiconductor chip as recited in Claim 15 wherein said contact trench
extends through a shallow trench isolation region over said buried insulating layer, said substrate
contact being electrically connected with said metal interconnect via a well within said

underlying substrate.

22, The semiconductor chip as recited in Claim 15 wherein said underlying substrate
has a surface orientation selected from the group consisting of:

(100},

(110), and

(111),

23.  The semiconductor chip as recited in Claim 15 wherein said buried insulating

layer is a buried oxide layer.

24.  The semiconductor chip as recited in Claim 15 wherein said seal ring includes 2

plurality of metal interconnects,



26. The sem conductor chip as recited in Caim15 wherein said buried
insulating |ayer has a thickness Ies§$than about 5000 angstronms. 27. The
sem conductor chip as recited in O aif®1l5 wherein said overlying | ayer of
silicon has a thickness | ess than about 3000 angstrons. 28. The

sem conductor chip as recited in Caim15 wherein said seal ring includes
at least one via forned of a conductive material different fromsaid
conductive material enployed wth said contact trench. 29 29. A nethod of
formng a sersconthiGiitondittdd chif &VFik@inTim 16 Yrihid Guidhaciirlab 5RARALNY, T NSUI AL oF
substrate, including: proving an underlying substrate, grnlnb a buried

i nsul at | BRIrliRYehetNRd dRRk: tpager | ying substrate, and form ng an overlying
| ayer of “silicon over portions of said buried insulating |layer; fornmng an
integrated circuit over said silicon on insulator substrate within an

i nt egrated LT CU{ egion: formn bstrate .contact, including: formng
a contact t rgﬁ'chuit‘hhlﬁéﬂgwg%g’f gu%ﬁfrr?cg‘ﬁda Iinziaﬂﬂ‘gé Whﬁmp sAjthurighigswaing i de sai d
i nt egratfd ﬁi I‘Chl,lli:[ qrsn? ion, and depositing a conductive material within said
contact PYEAEH higkye *%ﬁm§a§@§ﬁmpﬁW§ﬂmﬁtluding a nmetal interconnect
interleaved with an internetal

' 27.  The semiconductor chip as recited in Claim 15 wherein said overlying layer of

silicon has a thickness less than about 3000 angstroms.

28.  The semiconductor chip as recited in Claim 15 wherein said seal ring includes at

least one via formed of a conductive material different from said conductive material empioyed

“with said contact trench.



dielectric layer within a seal ring region about a periphery of said
integrated circuit region, said subsééate contact allow ng said underlying
substrate to be-electrically connectewi th said netal interconnect of
said seal ring within said seal ring region. 30. The nmethod as recited in
Claim 29 wherein said contact trench is formed within said seal ring
region. 31. The nethod as recited in Caim30 wherein said substrate
contact is coupled to a seal ring contact formed in an interl evel

dielect i c 1a0er babmonraus subshials SANALRY sai 6 et o

i nterconnect. 30 32. The nethod as recit m 29 wherein said contact

trench is forged, ion region. 33. The nethod as recited in
Claim 32 wherein éé‘éa%x )?%nol alhgﬁjb?‘}eaa’ Filﬁ? ‘interposed between.said seal

ring region and said integrated circuit region, said substrate contact
bei ng coupl ed toprgﬂng@dlp%pi‘”@ﬁsqbé‘&te@n contact formed in an interl evel
dielectric | ayer bet ween said ‘substrate contact and said netal

i nterconnect, 34. 04’]3:1@8Wﬁb’@s%ﬂgb&ﬂwwsalmurﬂmeQSQBtmkmﬁcﬁl n formng said
substrate contact further includes formng a silicide |ayer on a top

surface of said slbsing atoserlymgtayetof sidfon onEi@oﬂEﬁsmi’ﬁhcﬂﬁm&ﬁﬁéutla%ﬂ {aferC @1 M 29
wherein said contact trench extends through a shallow trenc% soI ation

region over dainthglan initepthtet Biscul: abd Bﬁdi@%f% Earif being
electrically connect %ﬁw th sai cIi met al |%tn§?%%r§§lﬂe§§$é&% P Eévl thin said

under | yi gigu kpLS at e,
forming a substrate contact, including;
forming a contact trench through said buried insulating layer and outside said |
integrated circuit region, and
depositing a conductive material within said contact trench;
forming a seal ring including a meta] interconnect interleaved with an intermetal
dtelectrlc layer within a seal ring region about a periphery of said integrated circuit region, sald

substrate contact allowing said underlying substrae to be electrically connected with said metal

interconnect of said seal ring within said seal ring region,

30.  The method as recited in Claim 29 wherein said contact trench is formed within

said seal ring region.

31, The method as recited in Claim 30 wherein said substrate contact is coupled to a

seal ring contact formed in an interlevel dielectric layer between said substrate contact and said

metal interconnect.



36. The nethod as recited in Caim29 wherein said underlying substrate has
a surface orientation selected fron1>§e.group consi sting of: (100),

(110), and (111). 37. The nethod as Fecited in Caim29 wherein said |
buried insulating layer is a buried oxide layer. 38. The nethod as recite
in Gaim29 wherein said seal ring includes a plurality of nmetal

i nterconnects interleaved with a plurality of intermetal dielectric layers.
31 39. The nmethod as recited in Caim29 wherein said buried insulating

' i S RCi i : . i | yi ng
layer has a 8hi cRhesshddesreciteh &nClalbogtwhaRMQaid B&idcr AB: R RimSAlHhaPVer
Iazer of silicon has a thickness |ess than about 3000 angstrons. 40. The

t it i i i i i | udes at | east one
met hod asanfig@biisieegibd) C ai m 29 wherein said seal ring inc .
via fornmed of a t(’E:onduct ive material different from said conductive
material enployed with said contact trench,

33. The method as recited in Claim 32 wherein said isolation region is inferposed
between said seal ring region and said integrated circuit region, said substrate contact bejng
coupled to an isolation region contact formed in an interlevel dielectric layer between said

substrate contact and said metal interconnect,

34, The method as recited in Claim 29 wherein forming said substrate contact further

includes forming a silicide layer on a top surface of said substrate contact,

35. The method as recited in Claim 29 wherein said contact trench extends through a
shallow trench isolation region over said buried insulating layer, said substrate contact being

electrically connected with said metal interconnect via a well within said underlying substrate,

36.  The method as recited in Claim 29 wherein said underlying substrate has a surface
orientation selected from the group consisting of!

(100,

(110), and

- (111).

37. The method as recited in Claim 29 wherein said buried insulating layer is a buried

oxide layer,

38.  The method as recited in Claim 29 wherein said seal ring includes a plurality of

metal interconnects interleaved with a plurality of intermetal dielectric layers.
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39.  The method as recited in Claim 29 wherein said buried insulating layer has a
thickness less than about 5000 angstroms and said overlying laver of silicon has a thickness less

than about 3000 angstroms.

40.  The method as recited in Claim 29 wherein said seal ting includes at least one via
formed of a conductive material different from said conductive material employed with said

contact trench,



