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A METHOD OF MAKI NG DI RECT CONTACT ON GATE 5 BY USI NG
DI ELECTRI C STOP LAYER BACKGROUND OF THE | NVENTI ON 10
(1) FIELD OF THE | NVENTI ON The present invention
relates generally to a nethod of formng a

sem conductor device, and nore particularly to form
| ow resi stance gate contacts in a MOSTET device. 15
(2) DESCTI PTION OF THE PRI OR ART There has been

increasingﬁhﬁhgggﬁiP?qﬁgﬁgg@Qﬁﬁ?ggﬁ§éﬁﬁAﬁﬁj ATE

(conplinmentary neta oxI de-si circuits tfor RF

appl i cations at il
tel e-comuni cat i Rggg%&%%%ﬁigéfRﬁiéyﬁgég% Rfor this
are: |low fabrication cost of CMOS devices conpared to

the currently used bipolar and GaAs integrated

circuits (10, eﬁig i ntegration of anal%ﬁ and digital
components, and fRAERFBAEAND &R BHEdNYYENKIOR t ai nabl e

dynam c range when a frequency mxer is required in
specific applications. Furthernore, the cut-off
frequency of snmall geonetry MOSFET has becone

conpar BIEL® 00 THERINYEN@UYenced bi pol ar transistors. In
addi tion, mninmm25 noise figure (NFm n) has al so

i mproved in the subm cron devices. For these reasons,
CMOS devices will be increasingly used in RF

froni.: . N fi, Qi : :
R PRt ol 08, SOBRIRT PN SOURRRY 208G i

and more particularly to form low resistance gate contacts in a MOSTET device.
(2) DESCTIPTION OF THE PRIOR ART

There has been increasing interest in the possible use of CMOS (complimentary metal-
oxide-silicon) circuits for RF applications at > 900 MHz, such as mobile tele-communication
devices. The reasons for this are: low fabrication cost of CMOS devices compared to the
currently used bipolar and GaAs integrated circuits (IC), easy integration of analog and digital
components, and fundamental advantages if attainable dynamic range when a frequency mixer is
required in specific applications. Furthermore, the cut-off frequency of small geometry
MOSFET has become comparable to that of advanced bipolar transistors. In addition, minimum
noise figure (NFmin) has also improved in the submicron devices. For these reasons, CMOS

devices will be increasingly used in RF front-end 1C’s.

In the case of high-frequency analog MOSFET’s, while high trans-conductance is impor-
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I tant for high cut-off frequency and | ow noi se
characteristic, |ow gate resistance is essential for
reduci ng thermal noise. In advanced devi ce designs
enabl ed by advances in process technol ogies, m ninmm
feature sizes are continually decreasing. As a result,
channel lengths in 5 FET devices and thereby gate

el ectrode wi dths have significantly decreased. One

| Qr .prob associated wi th narr.ow gat | ect.rode :
anf B PO T u R, GO nalte PaBRTN, A8 R AR cosenial fr
the device perfoymance. Several  nethods ve begn .
redipipp IS EIb R s el ﬁgchsff devices S%E%dﬁabl}g g vances in process

resistance. One nmethod is to divide the gate el ectrode ,

techivi egiese ot By RRIS FiERerrs conintH edisrpapingg s A I6et fgpnnel lengths in
provided with a contact hole, thereby increasing the

FET dedtesgatl ¢hacdntgatt elentode wikibs have sipiftrenthiodecressado Qneanajor problem
metal silicide contacts such as titanium tungsten, or

ass6amadl twiti harowdeste etectredals itghighslechival plices emistance which impairs the
i nvention proposes an alternate nethod of reducing

de i@ R BARNREL SdvBSRl FleBdEShBY bedh pRPbicH 26O NERIGH iphgr 4 & reducing gate
gate poly-silicon with the contact netal. U S. Patent

rest¥nee ’dn%]rngl:x)’(%bng?L gfvii(pieﬁe 2a@RiRGdd Qo EBKIaNGatk @M(%&Qexﬁ% each finger

resi stance su quarteér mcronmeter gate el ecirode

in FET. . . ; i .
havltuﬂ% ptg%g%o‘egﬁv\#l&eg co %(gtp@‘g’gtggl &bgi\}?ﬁ!ré/a@ﬁlg thé %taip%'&% gﬂélﬂ&{t’ %rea. Another

( roma con~layer. 7

Qi 0 SRR BB AT, ARS8 508 Alits or et

chem cal ly mechanically polished to‘}gf.iilicon . b
gatf-t Fieduesshl HOUGAPEPPEFEANYIRAICAYEROL N IR ISt I higststance by
_inplantation is done and a titanium silicide is
direatlyseniactisizyhg gaterpdysHicopavigidhecatast neiles resulting in

small grain sizes and reduced 20 sheet resistance.

Al'ternatively, cobalt silicide can also be fornmed on

gate el ectrode to reduce the

U.S. Patent No. 5,731,239 describes a method for making low sheet resistance sub

quarter micrometer gate electrode in FET devices. The method involves first patterning the gate
from a doped poly-silicon layer. After forming the sidewall spacers and source/drain contact
regions with Ti contacts, the insulating layer is chemically mechanically polished to the silicon
nitride on the gate eclectrode layer. A pre-amorphizing implantation is done and a titanium
silicide is selectively formed on the gate electrodes resulting in small grain sizes and reduced

sheet resistance. Alternatively, cobalt silicide can also be formed on gate electrode to reduce the

gate resistance.

U.S. Patent No. 6,010,945 describes a method to form a “mushroom shaped” gate

structure that increases the top gate silicide contact area and improves the salicidation process.
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gate resistance. U S. Patent No. 6,010,945 describes a

nmet hod to forma "nmushroom shaped" gate structure

that increases the top gate silicide contact area and

i nproves the salicidation process. 25 2 The upper gate

extensions increase the top gate surface area so that

silicide gate contacts will have low resistivity. 5

U S. Patent No. 6,271,087 Bl describes a nethod for

form ng self-aligned cgntacts, an | ocal - .
Th R Bt S OISt D e i el s b Fiiifeits,contacts wil

sem conduct or substrate; sidewall spacers are forned
havghemepitiNEY-nul ti - | ayer structures; source and drain

regions are formed; a stop layer is deposited over

the substrate foll owed by the deposition of a

dielectric layer over said stop layer. A first

phoUcs. PakhsNoc®AT 387 Basksdribeus edtitod fet thmery elicdignat tontacts and

and peripheral |ocal 10 interconnect openings. After
loc8lt iddginaectd. Nenflii1Sler RRGMurca ateanel cont Katicomsitor substrate; sidewall

formed and the nulti-layer structures are etched to

spab 8% Md PAALd ADERT RO RANRSNayBPRRIRBS; st dcind dRAIR Yéghéhstadk@formed; a stop
second nmask, a conductive filmis deposited over the

layglj 1%' § {)}5;1{68 folg?lly gl%esgﬂzgrait@ﬁ?tllla_@e& ;Bgfﬁlé%ﬁ%o&%{)b Q)@%rcﬁ!alectric layer over said

openi y chem ca ni cal polishing to

duct.i i . .
stoé gf?y%\r/g Awggsé I%Rékﬁ%gﬁti%\écg)fl{a:ct n{]%? \éle L%é\('g for %ﬁlé %i))(rﬁegcg)ﬁltalfg a.%b gc?rlpherai local

int%%t@%g%;td}l?)gléipg%és ftg'Ss%rip%ingdt %%{rslt tl)neglss’k,aa srgg(t)rpdo (‘:jon?gct In%gkr% "rned and the

multi-layer structures are etched to form local interconnect openings. After removing the second
mask, a conductive film is deposited over the dielectric layer and in the core and peripheral
openings, followed by chemical mechanical polishing to remove the conductive film everywhere

except in the core contact and local interconnect openings.

U.S. Patent No. 6,281,059 Bl describes a method of forming ESD protective
transistor. This is done by ion implantation into the drain contact hole of the ESD protective
transistor,  wherein the contact hole is fabricated simultaneously with gate contact holes of the
fundamental transistor and the ESD protective transistor. Both of the transistors have a
respective metal silicide layer to cap the poly-silicon layer to prevent penetration of p* ions into

poly-silicon while implanting into the contact holes.
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transistor. This is done by ion inplantation into the
drain contact hole of the ESD protective transistor,
wherein the contact hole is fabricated sinultaneously
with gate contact holes of the fundanental transistor
and the ESD protective transistor. Both of the
transi stors have a 20 respective netal silicide |ayer
to cap the poly-silicon layer to prevent penetration
of p+ ions into iljc ' ting into
t he contact hol es. S?%@%ﬁdﬁgfﬁg %‘F@%} ENTI ON
Accordingly, the main object of this invention is to
describe a nmethod of formng a 5 MOSFET device with
| ow resi stance gate on a sem conductor substrate. It
i s Aebramgyhée b ebiect of digs dnvdntom isrit Herdribo af woethpd @y forming a
resi stance gate contacts in a MOSFET device on a
MOSEHTGRR Y elidrlos ulstinat gate b aAnmicheducahjselestiatee of t he
invention is to describe a MOSTET device with | ow
resi stance gate. In accordance with these objectives,
a CMOS RF device and a nethod to fabricate said
devj, ge v Jnla He %Q@cttg ROHRCE Bl I6 FHGE lﬁ\? SosHEREE 'g@t‘éd:ontacts in a
Cbnvenylona

transistor is first 15 fornmed with

MdS%%L[ac}elvfcg O{rleg %hd&%&%ul’%ﬁa&ﬁ ure, si dewa! | spacers,

Sourceldrain regions. An oxide |ayer
like TECS is deposited, planarized with chen ca
mechani cal polishing (CW) to expose the gate.

Silicon nitride is then deposited and planarjzed w
CVPARGERer qbjrsk ve of the invention % to dtescnbe a ME)ST%% Aevﬁ:e w1th iow resistance

gate.

In accordance with these objectives, a CMOS RF device and a method to fabricate said
device with low gate contact resistance are described. Conventional MOS transistor is first
formed with isolation regions, gate structure, sidewall spacers, and implanted source/drain
regions. An oxide layer like TEOS is deposited, planarized with chemical mechanical polishing
(CMP) to expose the gate. Silicon nitride is then deposited and planarized with CMP, and then
etched except around the gates using a gate poly-silicon oversize mask. Inter-level dielectric
mask is then deposited; contact holes etched; and contact metal deposited to form the transistor.

The resulting device structure achieves significantly reduced gate resistance.
BRIEF DESCRIPTION OF THE DRAWINGS

The objects, advantages, and details of fabricating a semiconductor device according to
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et ched except around the gates using a gate
poly-silicon oversize mask. Inter-level dielectric
mask is then deposited; contact holes etched; and
contact netal deposited to formthe transistor. 20
The resulting device structure achieves significantly
reduced gate resistance. BRI EF DESCRI PTI ON OF THE
DRAW NGS The obj ects, advantages, and details of

.fabricati.ng a sem conduct or Vi C ordi to, 25 4. .
this I PRV oG RO L B Sod gt Iy Taieie B ¢yivtion taken in
the follow ng detail ed description taken in
congpRfiemwtth i WEORPIHECLERERBANYi ng drawi ngs. 5 Figure 1
IS a cross-section of a MOSFET devi ce show ng
i sol ation trenches, gate structure, sidewal
passi vation, and lightly and heavily doped
soufigeedt aik m cegs-smsion RfgurMOIFES devincogewing tisobioof trenches, gate
the MOSFET device after depositing a dielectric |ayer,

strRhad aldegall ip@gtivadios] ablf1ightp; antiebvifitdaped siisceddrain regions.
cross-section of the MOSFET device after depositing a
nitride layer and planarization. Figure 4 is a
cross-section of the MOSFET device after form ng

Nt TR AT e

piar%r%zra%i(gn(? ahd 91}:“3?5"(

Figure 3 is a cross-section of the MOSFET device after depositing a nitride layer and

planarization.

Figure 4 is a cross-section of the MOSFET device after forming oversize mask over gate

poly-silicon.

Figure 5 is a cross-section of the MOSFET device after etching the nitride and mask

removal.

Figure 6 is a cross-section of the MOSFET device showing inter-level dielectric layer

with contact holes etched and contact metal deposited.
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removal. 20 Figure 6 is a cross-section of the MOSFET
device showing inter-level dielectric layer wth
contact holes etched and contact netal deposited. 25 5
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The i nventi on
process begins with formng a dielectric |ayer over a
MOSFET device 5 known in prior art. Said MOSFET
device 10, with its conmponents - filled isolation
trenches 12, ' =Silicon
15, sidewall p éﬁ%%%ng&%@%“§§%¢%§?H?§§ﬁE@§g¥3ns 18
with [ightly doped 20 and heavily doped 22 regions
shown in Figure 1. For sinplicity, only n- channe
part of the CMOS device fornmed in a p-type silicon ,
sub&ke drvention prcesdialns sEfhgforgineye Kiftetio e perfoMRRFET device
ina p-tub forned in n-type silicon substrate or an
knivBSindeior og. SaBl MOGIFET glevice 80, wijteits o@npanenth —diltediigiatwadrenches 12,
of approxi mately between about 2000 A and 5000 A,
gat€ Gtpdtiuel higwéth | gatopolghsibixord @5, diddwalldpaeidatinl 165 orsource/drain regions 18
di oxi de, silicon oxy-fluoride (Si OF or FSG),
with@ichfy @bped 205ddRmsily ierH 2 ([EESD stosvndiaagirt ed Ressingplicity, only n-
| ow pressure (LP) or plasma-enhanced (PE) chem ca

chaélﬁgo afePORd VDS (Vi) oBidaodsa gﬁtg‘gg stiRoRIsuBdtra® B4 is shown. Said

nce the filmis conformally 1 osited, the film

stn;f’cglyr? rﬁ%ﬁiﬁ g? (SH8 1Pk hYS f&l}iﬁg’dai qn{é@hggfﬁlcé{n suEQt‘?atQXxeﬁrFMUie&vice.

anari zed" usi ng conpri sing plasnma
etch back and/or chem cal mmechani cal poli shing.

A dielectric layer 26, with a thickness of approximately between about 2000 °A and 5060
°A, comprising silicon dioxide, nitridized silicon dioxide, silicon oxy-fluoride (SiOF or FSG),
tetra-ethyl-ortho-silicate (TEOS) is deposited using low pressure (LP) or plasma-enhanced (PE)
chemical vapor deposition (CVD) methods known in prior art.  Since the film is conformally
deposited, the film covers the gate structures completely. The overburden is then planarized
using a method comprising plasma etch back and/or chemical maechanical polishing.
Planarization is done so as to expose the gate structures. The planarized wafer is subjected to a
brief dilute HF dip so as to recess the oxide layer slightly below the gate structure, as shown in
Figure 2. Amount of step below the gate level is approximately between 500 A and 1000 A,

depending upon the thickness of gate poly-silicon used.

A silicon nitride layer 28, with a thickness of approximately between about 1000 °A and
2000 °A, is deposited conformally and planarized with CMP or etch back methods, to expose the

gate structure as shown in Figure 3. Although the preferred film is silicon nitride, other films
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Pl anarization is done so as to expose the gate
structures. The planarized wafer is subjected to a
brief dilute HF dip so as to recess the oxide |ayer
slightly below the gate structure, as shown in Figure
2. Amount of step below the gate level is

approxi mately between 500 A and 1000 A, 20 dependi ng
upon the thickness of gate poly-silicon used. A

B ol R AR By v

deposited conformally and planarized with CVMP or etch
back net hods, to expose the gate structure as shown
in Figure 3. Although the preferred filmis_ silicon
ni t Ah @Ecrsize Rbplofrpsivignask S0gacBvp 8ifge sy §dAmerdpugr the structure of
silicon nitride, silicon oxy-nitride can alternatively
Fighd, sustethat oy theeuitside erophdthe-gawsirgttureds kre8@vedas shown in
Figure 4, is fornmed over the structure of 5 Fig. 3,
such that only the nitride around the gate structure
is preserved. Nitride film28 is etched selectively

suckiiiffefilne28 Richthes bEBSiveRy subtethdNeeing WbPgoroike dedek: -wlﬁrg oxide film,
using a plasma etching process known in prior art. The

umﬁ%h?&%h}( Qichil gir&%s@fc&ﬁﬁisfﬂ %&? %rta'l“ﬁ@r %%tlé&ﬁe e@hinp 3LRI&Nises a mixture

al ni ng g | ow i 0n

of l?zvg'b CQIWEH @Eésgké & P‘F{‘:l"&l é% # ?)%VSEOB I'B@ﬁllb&x%m%gto (a g&qg)ically less than

Festy ructure’a renDV|ng sal

DI f—é\?eﬁ Sreolife SHEE ot rppBPE Raif RGBT Shqun i Figyre 5

30 is deposited; } contact holes 32 are etched; and
contact netal 34 deposited using processes known in

rior art.
P Figure 6 shows the completed device after the inter-level dielectric film 30 is deposited;

contact holes 32 are etched; and contact metal 34 deposited using processes known in prior art.
Said inter-level diclectric film, with thickness approximately between 8, 000 °A and 15,000 °A,
comprises TEOS, borosilicate glass (BSG) and/or phosphorous silicate glass (PSG), deposited
using LPCVD or PECVD method known in prior art. Un-etched nitride film surrounding the gate
area acts as etch-stop during etching contact hole over the gate structure, preserving the sidewall

spacers 16.

The advantages of this invention over prior art are:

a) low resistance poly-silicon gate in a MOSFET structure,
b) improved high frequency noise performance in an RF CMOS device,
¢) significant increase in maximum oscillation frequency and unit power gain {requency,

d) reduced RC gate delay.
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Said inter-level dielectric film wth thickness
approxi mately between 8, 000 A and 15,000 A 15
conprises TECS, borosilicate glass (BSG and/or
phosphorous silicate glass (PSG, deposited using
LPCVD or PECVD net hod known in prior art. Un-etched
nitride filmsurrounding the gate area acts as
etch-stop during etching contact hole over the gate

vt SR PRI B VR o RS frg O ed § method of

fonlgx?r}/vgu{: gqsy{%: gcgn%zg;}: 1eq qﬁ%{%ﬁ}%ﬁl %iﬁ(ifgqr%:, g]?tégal%gfggapr%?ggggning a first dielectric layer
performance in an RF CMOS device, c) significant o

on pyebsbae hivingresiferifed elatipaireeshes, rgézwérﬁetyreaﬁ@ewﬂ passivation around
power gain frequency, d) reduced RC gate delay. 25 7

gatk,nscacoardadraia with Hightly iand theantyodipreé megtofs; phamarizing the first dielectric
invention, there is provided a nethod of formng a

laygeh@l Bdsampt the firgt NEBEET ld@yitekw thHeelesd egfSthe quater staichge; forming a
formng a first dielectric layer on a substrate,

secBAY UG dar fibp 186r bR FiRD dieleenenesor; flak®izing the second dielectric
structure, sidewall passivation around 5 gate, source

iaygllnﬁil Y@k aﬂeifs_ﬂlﬂgtlu}’e; A0CL HRE Vid éélcm&gle&?igii%@,; using oversize gate "

anari zing the first dielectric ayer and recessing

matI?ro {ei (e {hedsiggolrnﬁﬁﬁégcgrié 2‘&3{3 'ﬁ%ﬁ%ﬁ? }ggeté;gfer %tlgl\éﬁlire'%fndtf&%liggteﬁctricai gate

uctur €; etch stop

l.ayer over the first dielectric layer; planarjzing.the
cort Sru it b BT STl e fOeRin PRt Bl £t the sieps of
structure; patterning the second dielectric |ayer, .
for{]gq\gq@] @%Tl%‘i%£ éie&éﬁ:rlév Egyer over part?ally formed MOSIF%T d%¥1%£, patterning contact
holes to source drain regions, patterning contact hole to gate stopping on the second dielectric

layer; forming planarized metal patterns in and over the contact holes.

In one embodiment , the first dielectric layer comprises silicon dioxide, nitridized silicon
dioxide, silicon oxy-fluoride, and/or tetracthylorthosilicate. Preferably, the first dielectric layer
thickness is approximately between about 1000 "A and 3000 °A after planarization. Still
preferably, the planarizing step for the first dielectric layer comprises of the steps of plasma etch

back and/or chemical mechanical polishing.

Still preferably, in the recessing step, the first dielectric layer is recessed approximately

between about 500 °A and 1000 °A.

In another embodiment, the second dielectric etch-stop layer comprises silicon nitride,

oxygen doped silicon nitride, and/or silicon oxy-nitride. Preferably, the second dielectric etch-

8
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mask to | eave the second dielectric |layer around the
gate structure; and formng electrical gate 10 contact
steps. The electrical gate contact steps are forned in
a method conprising the steps of form ng an
inter-level dielectric layer over partially forned
sto%@s GI’EThlgﬁl Es &a pg?otx lﬁgtglynlget&@&} A%t ﬁ&? loﬁsan'iiol(ﬁ)%w}\c Gfter planarization
I"ons, rnrng contact e to gat
stopplng on the second dielectric |ayer; fornlng
ProBf3nari zed metal patterns in and over the contact
hol es. 15 I n one enbodinent , the first dielectric
| ayer conprises silicon dioxide, nitridized silicon
di oxi de, silicon oxy-fluoride, and/or
t et Thesdsgnbiieleisic lcdatien lappemay Applanatized piiths pteps comprising plasma
dielectric layer thickness is approximtely between
etcla bault andl @0 Ohotnieai dneB@ical\palitherg. pl anari zation. Still
preferably, the planarizing step for the first
di el ectric layer conprises of the steps of plasm etch
back and/or chem cal nechanical polishing. 20 Stil

prefiesdbley embbditREt, HRCRSF116&] YetRirict Beerfdoffpiises tetracthylorthosilicate,
dielectric layer is recessed approxi mately between

bor3B e ngg @e ! S)Ihgf%grdﬁs sliﬁaé@@és@ efrp € FRAALPE Melediiielayer thickness is

second c etch-stop layer conprises silicon

oS b B oRReR St don, nitri de. and or

oXy-i e. Prefterab the second dielectric
etch- 8 stop layer thickness is approximtely between
about 500 A and 1000 A after planarization process.
The second dlelectrlc etch stop | ayer .ma

pl alapscpelingg tihst eprond PTGt ntae plrgaHen thekl)e is provided a method of

forming a poly-silicon gate contact in a MOSFET device, the steps comprising forming a silicon
dioxide layer on a silicon substrate having oxide-filled isolation trenches, gate structure, sidewall
passivation around gate, source and drain with lightly and heavily doped regions; planarizing the
silicon dioxide layer and recessing the silicon dioxide layer below the level of the poly-silicon
gate structure; forming a silicon nitride etch stop layer over the silicon dioxide layer; planarizing
the silicon nitride ctch stop layer in level with the gate structure; patterning the silicon nitride
etch stop layer, using oversize poly-silicon gate mask to leave the silicon nitride layer around the
poly-silicon gate structure; and forming electrical poly-silicon gate contact comprising the steps
of forming an inter-level dielectric layer over partially formed MOSFET device; patterning
contact holes to source drain regions, patterning contact hole to poly-silicon gate stopping on the

silicon nitride etch stop layer; forming planarized metal patterns in and over the contact holes.

In one embodiment, the post-planarized silicon dioxide layer thickness is approximately

between about 1000 °A and 3000 °A. Preferably, the silicon dioxide layer is planarized with
9
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5 etch back and/ or chem cal mechanical polishing. In
anot her enbodi nent, the inter-level dielectric |ayer
conprises tetraethylorthosilicate, borosilicate glass
and/ or phosphorous silicate glass. The inter-|evel
dielectric layer thickness is approxi mately between

b .8, 000 A 000, A. | | : .
stepg §§%{Q&Slg§ 6}25&8@&2&?8} %%ck. A/ ch%n%mtaﬂm%&&gfcgpﬁ{g&hzgféa gtallﬁ‘ preferably, the

I hvent1 on erel1s p

siogparpridevds ore SrBRtesrEragtrB ol 3 LR Bun

di oxi de |l ayer on a silicon substrate having
oxi de-filled isolation trenches, gate structure,
sidewal | passivation around gate, source and drain
wi tlh dnotiet [epbagichehbavhd §ilispadride iiyendickppsnarappioggnately between
the 15 silicon dioxide |ayer and recessing the silicon
abodi 560 Y& ahd\ien0 Balaber theepliewighticof protees. pybierabiyl, itcopilicon nitride layer
gate structure; formng a silicon nitride etch stop
may a¢epladMeledt Wah SitkpsC ovmplistand Peaslmayech tablanmdiozi digmitdhemechanical
silicon nitride etch stop layer in level with the gate
polkibicture; patterning the silicon nitride etch stop
'ayeér, using oversize poly-silicon gate mask to | eave
the silicon nitride | ayer around the poly-silicon
gate structure; and formng electrical poly-silicon
gate contact conprising the steps 20 of form ng an
inter-level dielectric layer over partially forned
MOSFET device; patterning contact holes to source
drain regions, patterning contact hole to poly-silicon
gate stopping on the silicon nitride etch stop |ayer;
form ng planarized netal patterns in and over the
contact holes. In one enbodi ment, the post-planarized
silicon dioxide layer thickness is approximtely 25
bet ween about 1000 A and 3000 A. Preferably, the
silicon dioxide |layer is planarized with

10




9 steps conprising plasma etch back and/ or chem ca
mechani cal polishing. Still preferably, the silicon
di oxi de layer is recessed approxi mately between about
500 A and 1000 A. In another enbodinent , the silicon
nitride layer thickness is approximately between 5

abloM?QgE@E%QS:looo A after the planarization

pr ocess. rably, the silicon nitride |layer may be
pl anari zed with steps conprising plasma etch back
and/ or chem cal nechanical polishing. 10 10 What is
clainmed is: 1. A MOSFET device structure conprising: 5
a sem conductor substrate having device el enents
conprising oxide-filled isolation trenches, gate
st r boh M@SFET desiesl StrupesiopwrisBE: ar ound gate, source
and drain with lightly and heavily doped regions;
5 firstseoimndattod sullshigter havingr devdia ebamintsonctuprisorg oxide-filled isolation
substrate; second dielectric etch stop | ayer over said
trefidhe§tgatt efr@tie] sidbwylepasaindiar awndd Saiell sgate and @rain with lightly and
structure; inter-level dielectric |ayer over said

h&Nﬁ§Ea&ﬁq%¥bﬁ§ structure; and netal line, formng an
el ectrical contacting with said gate.

first dielectric layer over said semiconductor substrate;

second dielectric etch stop layer over said first dielectric layer and around said gate
10 structure;

inter-level dielectric layer over said MOSFET device structure; and

metal line, forming an electrical contacting with said gate.

2. A MOSFET device structure according to claim | wherein, said first dielectric layer
15 comprises silicon dioxide, nitridized silicon dioxide, silicon oxy-fluoride, and/or tetracthyl-ortho-

silicate.

193. The MOSFET device structure according to claim 1 wherein, said first dielectric
layer thickness is approximately between about 1000 °A and 3000 °A.

20
204. The MOSFET device structure according to claim 1 wherein, said second dielectric

etch-stop layer comprises silicon nitride, oxygen doped silicon nitride, and/or silicon oxy-nitride.

11




2. A MOSFET device structure according to claim!|
wherein, said first dielectric layer 15 conprises
silicon dioxide, nitridized silicon dioxide, silicon
oxy-fluoride, and/or tetraethyl-ortho- silicate.
-1-93. The MOSFET device structure according to claim
I [ hd firs ' i | ayer ¢t j - ‘
appt lraCST g Tk Sl Fhbl: 1 QA 10038 ifgpd dicteerc
etcl{;{.\rugtgp ié}%r!: t%]é;;gggs\élgggpé)ﬁé{iﬁﬁ%éeryg%t\?%ec oarbgl*ltg _OS° ozgnldﬁg)gaé E’A after planarization
conprises silicon nitride, oxygen doped silicon
PrOg§Seri de, and/or silicon oxy-nitride. 11 5. The MOSFET
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