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| NTEGRATED CI RCUI T SYSTEM EMPLOYI NG GATE SHI ELD AND/ OR

GROUND SHI ELD TECHNI CAL FI ELD The present invention

relates generally to an integrated circuit system and

nore S particularly to an integrated circuit system

enpl oying a gate shield and/or a ground shield.

BACKGROUND ART Integrated circuit systens have

INTEGRATERICERCUTEISY SKM tEMREOYMNG GAITESIPIECDsAND/ORNGROUND

everyday life.. For instance, integrated circuit chips

are commonpl ace in many ofgipegny's electronic

devi ces, such as, cell phones, portable nusic players,

vi deo gane pl ayers, notebook 10 conputers,

tel evi sions and even autonobiles. In particular, radio

frequency laterally diffused netal - oxi de-sem conduct or

t echnol ogy (RF LDMOS)TECRBWErAIMBEHEDF t ech nol ogand

radi o frequency conpl enentary- technol ogy (RF CMOS)

aflae gmesentporveatidn pelates @nérm]ﬂye ao ahethtegratediicircabispstem, and more
particgﬁ_iﬁﬁl Ewns 1n§_J%frz?tg<i hﬁgﬁ{)%ségl %{P%lo¥1l518 Jagafeomhgerlﬂ/]aw%grfa groun(!l.j shield.

capaci tance, hot carrier injection, and eddy current

probl ens. RF LDMOS and Power MOSFET technol ogy

commonly enpl oy a gaBacxurRbUNmARTEduce the effects
of Mller capacitance and hot carrier injection, while

Rt ‘Slth"?",:gpﬂ %br&géﬁs r¥te§ r[HélP ERisfenb@¢8 afllr fsg&%] &f human

gro 0 re fects of eddy current to
every@ghlifev eFén glbtaf@:d amtegrateda(tmmst dhips aneckomiroomplace in many of today’s

Addltlonall RF L r MOSFET, and 20 RF CMOS
electrpnygc ﬁﬁgp@@ plye RURE PAYETS, V Q gapg, players, notebook

compﬁt‘%fbn?eq:éwstl&% aﬁh'e%rgaﬁtembbi@essour ce region of the field
féect transistor through a tungsten plug contact,

\Mfm cpaitigular,s mdidi t froqeincy c dateraly rdeﬁils;adamuetal mldhwgihonductor

rechniyogy A EOFRS) o867 MFEF GRS G e BuiGy gompfgmentary

metalMxlidedenfi@RRAGbbANEGNO Y @8T IAMOS) NHr8Cdnl @fporAE part of integrated
i nductor Q factor 25 degradation, there still renains

circuif Halifp rdspigesm oﬂnmn@tebn FrhPM@8: Rowey MOSFET; caind RF CMOS

e e oy Ss oYU RY cipprr b hOE et iRl o, il curent
probl&h€&pRF QfDM@}SOaﬁidt PdVger M@SKEmge@ﬂﬂldgl?&i@n{ﬁ&ﬂﬁ btn@fby a gate shield to
etching of the gate shield materials such

reduc gheyedferts o8 Midlaogapacitanss pydhaticasier tlruwjgmewhﬂ%W&M@S tggmology
comnl 5 45,9585 1 dr L USRI, ety a1
achiei/@hirgh €xtastor valiygs fmhaductajat Adéﬂmoﬁhlby Rit bDRASS, Ry et MISSFET and

RF C%Iz) ;e?lmoi helzcsr(%?rlljrggﬁlg%m%io%/ha 0 eta?—f 1 lgl]eer tg %(t)nnect tilg glln dtot ahe source
region of the field effect transistor through a tungsten plug contact, which incurs additional
contact resistance.

Although the gate shield and the ground shield solutions provide some measure of
relief from effects, such as Miller capacitance, hot carrier injection, and inductor Q factor
degradation, there still remains the problem of additional manufacturing steps to produce
such solutions. For instance, RF LDMOS technology commonly requires the extra
manufacturing steps of depositing, masking and then reduction etching of the gate shield

material, such as a polysilicon and/or a polysilicon/tungsten polycide, to form the gate shield.
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for refractory netals, such as tungsten. The extra
manuf acturing steps required by these nethods add to
the conplexity of the process as well as the anount of
time needed to manufacture the final product.

Addi ti.onal o COo nly for
A lov oS iR BT O AR SHPR TS T SeiSEaPe i fgvs fesistivity mtal

gate sBeRD Hrd2ulsid e ddtis s8eh E@Qefr&ﬁﬂﬁ&ﬁ Qt@hlﬁ o tVBlRAd mdtekial&h HeQifficult
connect the ground shield to the RF ground/ source

for refre@pqnmetalsg wgbh as tumggsnenThe wytre omnatacturinigi geps required by these

on ctlnof he nd shield to.the, RF A
methas Jiicios B Smeipan Uip DS ve il £ amogaly of ey geeded to
manufaumg@ﬂl@mnmp&gdm@cr eases the contact resistance between

the ground shield and the E.F ground/source region.

shdduiosalty, dRF (@dOst tebeddogy soma@ntyi {amst heokeidiicen geynd shield
dunn%v%?tta?c?e}i tg()%ggt&gsngfftt Begtmr%:% ﬁlﬁhf&g—nﬁlfl{é 885 % dM[éﬁ T to connect the

groungrslmﬂd/tsomrecRF gxegndr@oumbé Iregion Mthiongh Qﬁ?e@lglshﬂ pN@r @nltact.  This
r esi st ance of the at h. The increased resistance of
connegigns of thggrouplishielhioythgiRf s/ speceaegionria tisddetabt laygeand the

tungstrgr% ?;Zlﬂg flﬁbﬂe%eg' the 5(&11'?&5’  re@sRED petulekh e n?ﬂo{]ﬁ‘d ffleld agg ythe RF

I clent an Oow cost alternativ present
groun&?ﬁotrlcé/%mr?oﬁ&me MEGH EdsistmcbeRbr«CMaBiee dfmajddﬂgmal contact resistance

. Sol ut t
at thel BRGSO B YEHT BLTaae SRETAVEThBRY TR e source
regior> W99 %ﬁl‘ngc@@é thO lo'v'éﬂaﬂ Nesi@the JMHSp atﬁohtﬂe' iR8%ade ER&RRe of this

probl e have | ong el uded those Skl [ In the art.
path vl @ﬂ@REle@fem&EmeM@ﬂﬁ gmuﬁ'&]dnplriesent i nvention

de gn nte ated circ mtha Lnel u
P8 aqread S Biebiny b PatecillitieR i TPuShal BEBHER pregent day
RF LBMUN, @6kl MOYSIET el BRH @Mostt@chhelogf}tfalﬁl?caﬁéh etch stop
and define a source and a drain epositing a first

dSeludieny t%thQSﬂeprObh@sSlwgthem fongopgltssit ngior evelgpments have not
taughfj oxe écfg{egtleg }2 SPI%E ons ?11% Uth s\évlu"tlghsn t(%j gw(s)es Ip{osotlem% h?‘fe ]é)gg eluded
those\gklubdiﬁlﬁqlaartf eat ures to el ectrically connect the shield

to the source of the active region by a single

process step. Certain enbodi nents of the inventi on

have ot her adv es i n pl ace
those nenti one%&@Ugﬁgﬁﬁgﬁﬁﬁfwﬁ becorre
a&&ar ent to those skilled in the art froma reading _
¢ ecspi] invetitiog revides e idegrateil mrp@lﬁ syen th%tkléﬁlud#st florming a

substr(b%é%%? %%&%@$@wﬁ%%¥@q %V e sulgﬁraté to acl as an etch stop
and defisssaesd dndnadraiit dvpdditidgl zﬁﬁrsﬁdﬁle@fﬁ@: dvleﬁﬂld subdtratd) processing the

first dijlecl:es,:c?rrigj %nfcc:)?mv%fae}tl?re? \r;]vithin the first dielectric including a shield; and depositing fill
within the features to electrically connect the shield to the source of the active region by a
single process step.

Certain embodiments of the invention have other advantages in addition to or in place
of those mentioned above. The advantages will become apparent to those skilled in the art

from a reading of the following detailed description when taken with reference to the

accompanying drawings.

(R
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enbodi nent of the present invention; FIG 2 is a plan

viewof FIG | with interlayer dielectrics renoved; 5

FIG 3 is a cross sectional view of an internediate

fabrication stage of FIG 1; FIG 4 is a

Cross-secti Vi I ' - 41in

accor dance %ﬂgﬁFéhg¥?ghYEgﬁi8%fﬁ%€ﬂgh%Wﬁﬁg'present

invention; FIG 5 is a plan viewof FIG 4 wth

i Rlerl mye crepsspaiongl visw efdVed?2 #tpeg ligels-1a i pegpgdance with an

sect i nternmedi ate fabrication stake of
embo wn{@ﬂﬁé %*ﬁﬁ”ﬁkﬁﬁ&% is a flowchart for abriaatin.g
aRlG.r ie grpitnedewe iof €G] wychﬁmmleityer dredmtrdﬁmaﬁow'd, h an

Cﬁkﬁ? ent of the pres? |nv%£t|o .BEST MODE
) IRIE CERST SeRtENF INNEKP 10@&&?@&.0.#@ H@s
apR; deRey érgﬁdﬁhﬂorﬁa‘l‘fvfé\aﬁ bPEfG C?ﬁlg@h% 1ih© 48 nqﬁlagc&aaﬁs with another

skilled in e art to e an e the invention, and
anbmhnwnsombep85@mdemsﬁmnd t hat ot her enbodi nents 15

V|dent ased on.th resen dISC|OS Ire and
Bl 6B NET of BER ah BB Bl S5y o Tatie
WE I (611"5 a@%@%édtlﬂﬁalf\ﬁ&;mol“ R€ir36aRAI RS fabAEatRIESHRBI FIG. 4; and
invention. In the follow ng description, numerous
sPhei% isq dew ahits fer @bgraiiog atnolntﬁgmwcti@r@utt fysteouighaccordance with
anenﬁbgﬁﬁ% qﬂﬁ Sof}%%e i nvention. However, it will be
apparen? ?ﬁé PHW%ntlon may be practlced wi t hout
t hese speciflc details. In order to avoid obscuring
t he present invention, 20 sonme well-known system
conf i gurBESDMODERDRP ICHAER Y ISGEPST iHE NVENIT$ONosed i n
detail. Likew se, the draw ngs show ng enbodi nents of
t0Be ORI QRbRNB RS Ak: dHsBUb AINAREFTi AN detail & eﬁa%l@tﬁ@éeeskllled in
and, particularly, some of the dinmensions are for the
the art tcamfﬁ)cy aofl yoe dbe mvanil@m anddit iste bshoderstoest agg@thcre@mbodlments

would fhes e REEYL b prriehs o BatlR o' Bk Se ekl stynaes may
be mafl@Mitho@Sdebirtia g Mdfihe st&fe &1ltRe pleYerdtlep@sie Of
illustration, 25 description, and conprehension
t Hethe dellovéngflessriptagn nbeEO S ehedife detaiheare givande Reyvidg 4 thorough
. |
under%ﬂéﬁl oT t]')‘{% %ﬁez i cr '}R)‘%gesv‘é%t&‘ CY!, Her eﬁ}ﬁja%n‘? Eﬁ% glggé;ﬂtl%n may be

practi¢ddaw'&h<mﬂrthésle abedific tdbeilpl dnerdr to swbidagiBcaing tie present invention,
sugﬁ%mate regardless or its of ientation. The er
some

Y} syyien esanfigyrafiops.r ik PEIsesSpeicPRRER gl éirtscme@ He detail.
Likewi! &l@@&%rtg&‘%hbwﬁfgggﬁf)%ﬁﬁl@ntsTmﬂ§ un\%’ﬂﬁgn ?gaeﬁéﬁ?a(ga%rﬁmmanc and

“above" ot t ont
not to"ssaldeme) ]l)arquulddy ghme'of the dim)wsrohs ateufop elné larity of presentation and

Stierand, " U e Wt spect to
are shyhiCxaREGN=HIRIE Crpiine B, I HRBEL g TRUHS ggbodiments ar
d1sclo§h%1reﬁidrﬁés&%e%1%$mg%ﬁﬁ§'ﬂaétﬁﬂ:s‘i’ﬂ cHRERR! Bk cRKitP I 48D Fustration,
patterni ng, exposure, devel opment, etching, cleaning,

descriptpatt, o#nd: enwyeshewsion Heerawh eviindbr end pot draéskstomasto another will
ordlnarl? ge Elgs%nlbed wRﬁ ﬂ( gefgrence numerzk;l)le d

The term “horizontal” as used herein is defined as a plane parallel to the plane or

surface of the substrate, regardless of its orientation. The term “vertical” refers to a direction

2 (13

perpendicular to the horizontal as just defined. Terms, such as “on”, “above”, “below”,

19 23 <«

top”,

LA 11 32 e

“bottom”, side” (as in “sidewall”), “higher”, “lower”, “upper”, over”, and “under”,

are defined with respect to the horizontal plane. The term “processing” as used herein
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structure. As used herein, the term"first
conductivity type" may include a p-type doped region
and the term "second conductivity type" nmay include an
r -type doped region. 5 Although FIGS, 1-; depict a RF

oY o RS EEE T B SRE 2 S St ol VS O L i

cleanihizMrddest fehoVHCHE BRMWE®Eal G10photEPeGBPALreqh&] B EXBRLg a described
invention may apply to any Iintegrated circuit system
structyrat A pip¢doPerer, gl termsHired gondRefidhy fymg” mow inolude @ p-type doped

. therein is.sho a,.cross:sectional viewof H G, 2 .
region g1 (B flrn s2igt o Ructi R ST piak Aoy 1 st frsin
oflthbeglpIFesent -3i daedt 4 WE [0 N e Frowee MOISFET Integrated circuit
system 100 i s commonly fabricated by form ng isolation
systen,dgiotesber padersgopdhthgk theHupsepivinvenien isswt dintid tp STeh deyices. For

LA ARt Ty B B s s

shieldconductivity type layer 104 is formed over a heavily
doped . first conductivity type substrate 106. The )
| f\@%ﬂl@g BB & TG s thergig ig sy f ictastyeqtippdl Viay e F1@42 plong line
1--1 ifPAdBR1aABe s,nhtaﬁ%h@bhyn k QMelﬁﬁéfs@ﬁt ip(%ér&i%p. the isolation
- regions 102 arc fornmed, a threshold voltage inplant is
p&h¢ antegdhtddo ciradj wgiternh&0@ apanmmoariy eabriatddo by wiorining &solation

. C nel . 108 the Lightl d first.co tivity., .
regw“ﬁ:)@g’ FuEper SR@L%W Ee@%& i 6&% gsoﬁi%ﬁelffélfes@%@n@aws in a lightly
dopedEBOSInAGcthAE tipY BYEATRd Tae Bk dYSt £%t c(;rfagctti\‘;lt)ia@;l)e layer 104 is

oxi di zi ng atnosphere. After thé gate oxide |ayer 110
formefl 9vED A hsdyilyadepedefifstgenducgvino typepobsttatel | Oradhedighémdloped first

tched to forln a.gate 112. way .of exanple, the
°°nd“§té 127' tﬂi.?ayleﬁ ‘:"{}88 140 B ?‘}By PVéil?}feE‘on | ayer and a
t pfigsthensdation gioh®P0d @¥ Eorme h iredHOREIfLE UEHMAEIS pdffrmed to
formed, various mask, inplant, and thermal diffusion

adjustghe ggpart sphseatrations witkimalgbaingl 198 of e lightly dopad fiast conductivity
i t.i Vi e. .

type 12?5%68 ‘F?]l'tolﬁy 9% g%te xzdregllg?;&aﬁlgﬁg afgﬁgtg@?)( ;é/)?rg)g%% c}h%l in?té%r‘ééée circult system

100 tcc amadutizivg tayméspherebotifterlthd gadi acidatayar heavd Fom, dgaedayer is

second. conductivity type source 120, and a heavily )
deposw%fi;é%ﬁsg%cg GRd cCaptivcionyiagate Yie Buiay of eppnpladthg gate 112 includes

a bott G BARAckn idyeHStd a{ﬂ%uhgélen Eih?iéig?%iggfé(r doped second

co ctivity type solirce the heavily doped
sAftenthesostdutirey areyfotry@b vdriannmaf? imalhnhend oliered] diffusion steps

t ther and to .the me . depth, The hegvily doped, . .
form 4 RRE LB e bhdf § B A bT ivosria Brahedions potistuity type
lightl AdiraidQ 1600 duak i Vdob¥d Y. ' i
SR ) ORIV b AR RN 1A U8 113 s bl
dopedtsgeonds Fengluetivity tyme sstmsp 1g0aded adwevdid domdduconds cenductivity type

: li ght | in 11 nd the. h i | doped
arin L22E AL BTte LR R SEGhE 7 T A0 BRBYD Pl tBRY e souree
120 adcefhemegd]yt @oRa stdvd FoAdwttilA9 typd\@aindi@aah dkWe@Red (d8ether and to

isolation regions 102 is defined as an active region

the samg depth.
The heavily doped first conductivity type body 118 and the heavily doped second

conductivity type source 120 are collectively referred to as the body/source 124 and the
single or two step graded second conductivity type lightly doped drain 116 and the heavily
doped second conductivity type drain 122 are collectively referred to as the drain 126. The

area between the isolation regions 102 is defined as an active region 128.
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4 After formation of the active region 128, a materia
130 is deposited, patterned, and etched by techni ques
well known in the art to | eave exposed conductive
areas where salicide contacts 132 should be forned.

B h t ho t he sal.ici con 32 are
oS ErtyREan O e iclie g 155 PabRL 30300 G chgatiemed, and
etchedbRtdthdidfes wellddbih dnaelavt totlgﬁ/e'@\bﬁiédaéon&@?w@ %f’ea@l\ﬁ&re salicide
act as an etch stop in later processing steps.

contagiptl 82 ishpuld3g Emaad.d avechampihghs.stbe eelidids cyntadts H32 are properly
ahgned%ﬁ{ﬁiletbgd}g/ urgg Pfé%hnddthg l 1%%“ & enpl oyed in later

processi ng &% eriar 130 can be a silicon

niAdditidaall g yes n(a&rﬁlM)BO cOi alkoraet a$peeichi €& Irylatdr ri)(i‘ocessmg steps.
material 130 can be a 2,000A silicon nitride |ayer.

The materiah | ffashomlibhasegdtel sriectivitiavithatcariddp t@momelﬁ@tnc @mployed

d S t t t

in 18 bE00per B ATBRY LRy s gy o moc

specifidaBy stht hzitail ¢ dhtachsa lBQOhmdlcah&(imdelayaﬁ R’k @thehinslesod that
during, |ater processing steps. After deposition of

the mylGEAIOAIFA oY BOSARR P8R S POHaNtSA ff6 Ragematerial 130 serves

both tﬁ@ HREbas $§aeﬁﬁlﬂg @h@sahﬁ:id’é%n&c&l ot LdCaldd4etl a% an etch stop during

deposit ed. first dielectric 134 Is conmonly
later pr@cfeesm@steps; as an interlayer or inter-|evel

O o O SRS e B i 2. thens

first Adle@NtA84 SUGdpoditedSi IThe QHstdﬂ@l@cﬁlf‘c 15 e Eorﬁﬁﬁﬁfy‘ I’éf&'ﬁed to as an
the first dielectric 134 is polished, masked

interlaygnemiaterdesh éwlftoyrlq eBn mawégxmple dod owh by way bvd lmltatltoo, the first
136

dlelecg'h ealygr %F g}aé' onh r@% tofxﬁag 315%3 8 3 lc% %?d&‘é&b alr‘&f{%i %ﬁp%sﬁ%orh the first

dielecttcal 3% ¥ipalididbd, mAsSkednnexeARkest¥hdd bgthabh@nvell B®wn in the art to
shield 136 may include a ?ate shield. 20 By way of

defineang A neora hrptyrss, sBGh g sbield 1346, e shiekhintarepnneedingdB8et squrce bar
I
140 afi®% J}Qﬂﬁevﬁq4?heA% %]itl ?éf(ef‘r{}ﬁf'@) Lfrug%% ()?htrtlgéu%ﬁelml% may, i include a gate

mai nt al ni ng any ox
shieldf or mati on that may have occurred on the body/source
124 and the drain 126. As an exenplary illustration,
sy Al FBRPY AfpPbYenar pEimeatien theonisseish msyihgve selectivity

to mhédn‘*&ﬂfdd@%ﬁ%ﬁ&fnﬂgg 111t2 Y& Br ﬁ thr{';ﬁgl?e argp&gdé:{”drgl%tlon that may

However Is to too that
have thmdsorl thegaslgsoance lﬂéhndaﬁﬁ:ehhmall% 25 ashaderpdary illustration, some

the firs |eI ctric layer 134
commofRO RO ked. Rchapleehyiedren Sy dtecRoorkis et §acsn SuRlEs. CiFy
and cm‘@ etHAf &t he iSR! lb&hﬂ’d%rs‘f&ﬂf et ?luél%ge cl%fm&?? LRk Age fl&eessentlal

above di scussed optim zed contact etch, the-shield
what fsi meponiadt ks thahdhe Hieststiélettdcilayer Konnemact | dtete niid8aini méngh etch

n be t.h nirriumfeature size
Sded“?y@ﬂ%n%aﬁngéeﬁ%§ﬁh3§8CWﬂgt%E§?LeIps to prevent void
f Bfﬂm{ l®Ang td a1dve WRREGYE Bbtifizddi JdgtadPetsh oBS shithi 133‘@ fine width
fill position can be adopted if |arger i ne wi dt hs

and thg,shlehig@rqr@(gmewlgrﬁ: I38lingRyiddh can be kept close to the minimum feature size

of the contact mask and thereby helps to prevent void formation during subsequent filling
steps. Thicker fill deposition can be adopted if larger line widths are desired. With shrinking
circuit geometries and thinner layers of resist, increased selectivity is necessary to ensure

critical dimension and profile control in most advanced processes.
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circuit geonetries and thinner |ayers of resist,

i ncreased selectivity is necessary to ensure critica
di mensi on and profile control in nost advanced
processes 5 ﬁdter etching the dielectric 134 to

1%&%& el;]c 1 éels%gig i 26 4]?5/5 éﬁﬁ_ 5 eldlasnﬂa?connect line

138, BRrHuRE Uaﬂ)l‘% aﬂ;&3héfﬂﬁé11b91adm0%| Ba%;ier 3h& 14amh| %E deﬁa@ted The
143 helps to formreliable ohmc contacts to shal

barrigr et il bhBelis thum iekielde ohmic gintdisioothaPewbimatiens whwaymatenal
n y..qf n1t at i t.he arrl er
it ERRS® 00T bl el DBl i B e aver 145
can bt tlt&uﬁrﬁ/tibzﬁn&tﬁdﬁﬂ?ﬁi% 0.t itds td Muﬁb@ﬂb&ﬁihaﬁth@kﬁé&hkh%mposmon
of the bather | ayer 143 is not essentia

of the hseerlayrr 1rd iy PeiestanBale aihel lérimpagt@?t i3 gt ﬁ@éseseg layend43 possess
t a d [
the pﬂfp%@fe{sl 3():1: ? %(aor(]l . Sg‘tﬁ%g)lnt bglfnléls Ig)@h dﬁ&gdl‘ugzﬂ C(J?lrdgé}lVIttya #00(1 adhesion,
resist@lce ¢o electrgmiztdton, arahdatﬁht@ztm h1gﬂ1yerape1’amgdfs t enper at ur es
t he arrler | ayer 143 si_tion,

f
arrgle%% t%ﬂ?éﬂ%qﬁ &1 1A depesdfife dge s q‘i‘é 1Bfethy slsleldt ijgerconnect
line 1§9Uth€ SR8 bak4Q0and tﬁ@@rag{ @i'ari4y s A& HiR aéb\lwlrgs‘iistf% knnaﬁerlal by

OmlreSIStIVIty mat eri al y one Oor nore epOSI
one og s dephsitim stopsnmpAanty exéﬂlpl&ltyﬂiihstm’uont the lbwwesistivity material can

be a rﬁ,ﬁ‘ﬁgglé}plé%tfagfloggﬁther?sg%cl pa Irr}egql ag&a@m Eﬁ\éﬂeﬂgt %—&owever it is to be
underklQVR it thé typeSoft RwbRsisHMBE hakQRd chbah thet "eysgﬁtleﬁf BPMlling the
reS|st|V|ty mat eri al chosen is not essenti al

shield 1B j ingthish anansp, e} @atedshield 41 sberrmdermcerpgmt@l shrp&hd a single

d
damafifle BReER Il BEGRTRENE A h BT Fam o Beiot 3t ur i ng

stFapBeraiord, NBe pinighy dﬁﬁdscetﬁ%rbb&é oealloweths idegik®r to fabricate the
damascene process al so allows the designer to

shield by inceAgedriqah gontaefi witly thedpdysowice d 24 ithrapgle et use of wilew resistivity
materld] %n@l%ﬁyéo?tﬁéﬂﬁ@de w]‘t%z!h Fh@rﬁ’rgg&efe%culsﬁ o’i‘h@sﬂlgl\ﬁ’ 1nterct0H1éect line 138

resistivity contai ned wth
and thir Sturi hhre dtlf) I proizﬁi@ lothe 1ﬂh1tceh1dectsn bervaennget sHitlde13638&nd the
and tgﬁ o) bar 140 provi de | ocal interconnects

body/ptrie Byehraioe 186 drene eCOEGﬁCBW%?@u tceshisld. 13 and the
|
body/gcﬁféE@t % Ergtfgg@ \?ﬁ&ﬁ'tﬁ@hrﬁ it &% lic E) Mét E&E}?L@orﬂg’e@wem the

source 124 entlre
shielddi 36| aad tthd loodyBepraeHE4 Metthe pitiorcart) mesc be elnmbmtedeen t he

shi el d 6 .and body/ source 124, o he prior art,
o Moy i il Be REGHL REHEE Rouicy bad s B s contact
with thé %llcld%%oﬁﬁkéfscl@ﬂ@ﬁlaillﬂgnéﬁ B the Sk 'd?en&%&ﬁg&agh contact etch,
with the salicide contacts 132 i s mai ntai ned because

mentipfgsl afbpwstls geeifwetly pptlmw;cé to ncazaltcoﬂmeaahméec admtactPR2.

g?%tqitelr ;ﬂhn& t@g }4%6- %Z?% %Xon&? tel}nefz ﬁ%] tﬂ?f:gsn({l)l}.‘](@ bar 140 and

the diathi €hd 4136k ckb&sshi Bl Iémlo%(ﬁbﬁ enResiationnechhifhes Wl known within
source bar 140 and the drain via 142, the excess fil

the ajtg syclngsy chemicab mashpnigalt P@ﬁhmécGﬁMEhesAxﬂwl plagayipafion, a metal is
deposg%(?,ir}gﬁklkﬁ% Qﬁ%%hedi\l#’}f Iﬂecﬁﬁﬂqu&h%ml Cli%,ownFC anlrf al']o form a metal drain

er pilanarization
interconnect 144. The metal drain interconnect 144 provides electrical contact to the drain

126 through the drain via 142. By way of example, the metal drain interconnect 144 may be

made from materials such as aluminum, copper and their alloys.
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deposi ted, masked and etched by techni ques well know
in the art, to forma netal drain 30 interconnect 144.
The netal drain interconnect 144 provides electrica
contact to the drain 126 through the drain via 142

TR s RS aTS S amet BoBIAPRBCRpei the shield 136
and tlﬁQiéﬂ?/rso&l*@é1 134esincabdrRy ?es1s§dngésna% hyditit ) ®yiREh&ing the need for the
damascene process al so reduces resi st ance etme§

Metalshiagkdto @@ineeiritie bhéy/bodys sZumith th@&hle@ hige tiseedradot reswtance of

sueh GR8HEAPSARAG, B MSmEkoSohE DL ol PEu S B geen e
body/kdiecestiidek th h3Ghicldhe3cRrt@kkd.r esi stance of such
interface is elimnated and the overall resistance of

t Refegdnainevi ellsath heteileénshaver a Dlyoaieys elifde. 124ith interlayer
dielecgdlésr}ﬁﬁlgseé hi: f‘a(lj d#;ho@vé the' 1?&&?0%(1%@)?‘ ?_IIOE HH% l’plgt%vlﬁgl l %e salicide

erel plan vie

regiorisrit3@r iha)shfeld ]:B(ﬁlt}&CstIﬁdeld $ntéreﬁimeedhnd:118 the Snesybat €0, the drain via
sol ation regions 102, the materi al 130 the saljcide
142, til% e slrain jnicrcpnash i &4 (shpge, inphantem @tdng)mod acesAisetian 202. By

remoJrlrfé%’gﬁe]fgﬁ ,did188riS P44 Cs‘ca)mk%q{ey %ﬁ%ct(s At gﬁm{%h@lﬁégﬁ?g tgnné %ﬁvehﬁgn may be

rai n i nterconnect
showrouMosttatdad the ﬁrrn]aeon obthe20i21d B$6 with pegjeation@OR kemprised by the

shield ol onRe IR 1385250 o SRERE R4l o B LorBis, Rsield 136, the shield

intercBi@ic@Plife 1198 ﬁﬁi fir éﬁ}éeo@arolmot eﬁea %Hit%]gdeléﬁgntwat 1Bw resistance gate
proj ecti on 202 conprised by the | 'd i nt érconnect

Shleldl ¢anebel®8rna¢1@h o & glo pravessheep, t@eb Bylifioratingdhd bxpesss alddtime of

dditi $ F hi el i nterconnect |ine 138, and the source
actiugy hfﬁﬁaﬁ TR85PEary el ement, a | ow resistance gate

S ReRrfh £ At RE FIQr Behetdin & éﬂo%' @c&%@ﬁ&ﬁ%nﬁtﬁﬁw Jfhgrigk¥mediate
el imnating the expense and tine of 5 additiona

fabricatigruptase @f ithe infegieted Requetr systam AOW 05 Fﬂ;fﬁel 3FI@ hériBirates the

1solat1f)ﬁ rgglgf{g'llg;‘ln Hh oﬁghtf'}? gggﬁ%nf?rst eg\}llvcéto\];lafatglp? E%V%% IT§ S@g %eavﬂy doped

first &ﬁﬁuctﬁiﬁtyﬁy@e sbstHltE. 109, ithd water akigs hixe 11(;60dhat g8 112, the first
ions 102, the Ilghtly doped first conduct|V|ty t
Condupayl@f typgdody Hd 4h@’§vﬁ111%16 @5 heel stepj gradedcrssengd £ord utcvvmy{)@e lightly

h
dopedsﬁlk%ﬁi rl?éstem%%ﬁeavﬁ dSi((;) o %rﬁxéosg}gléétﬁ)(tg y%%%odH@Sg I%Irlleg P' doped
second wondifctpity typd eduse cl@ndthedredwuityt dopeﬁ}Se&Qﬁﬂecdnklgd:‘;tNﬂW type drain 122,
116, the h ly d rst. conductivit
the m‘[‘tﬁ’géqégd@e i@@l‘?etq?é‘t"r%é“a&%r%‘ﬂdé]&ep peg@[@@@ﬁdaﬁ%ﬂéﬂlct ivit z
LyRe §Odi§1g?gi1 ILthe BtRrbiRAY 'Ue%({réiﬁ Pgd gﬁﬁgoﬁg rﬁ&ﬁ%ﬁcﬁﬂd\’ ke present

type drain the materi 130, sal i ci
inveniggm baal'l@tmﬁﬁg sl fartvatibi 1of thed fiest elddledtdc llapeerl 32 deforE Itk shield is

tormefl, - IRet T ahde, RELAMOSERs BRATTRISHET Pigriet Ratory form the

gate shi3fi fil@f Hfﬁi ﬂh@ﬁ' d@éos‘ithﬁe Hidltridi Bl 6 Wieifods %’(ﬁﬁre]a’élﬂltﬁ)%ﬁloﬁr@cessmg
t he shi el or med menti oned above,

steps, aieh m\d@posmmﬂslpng and aec’(uch@n highiggfodthg pthlersﬂlcon or polycide gate

shield material, which is quite resistive.

Unlike prior art methods, the present invention forms the first dielectric layer 134 first
and then forms the shield 136, of FIGs. 1 and 2, into or through the first dielectric layer 134.
This method enables consolidation of the gate shield formation step with the formation of the

shield interconnect line 138, the source plug 140 and the drain via 142. By forming all
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gate shield first and then deposit the dielectric.

These net hods require additional processing steps,

such as, deposition, nasking and reduction etching of

the polysilicon or polycide gate shield nateria

g sistive. nl i ke prior _al

featurgy, émﬂ?% Sote okt TS Wbk e § St ik ofFE. i Bditona
proceé’sﬁ% dtégsif degdaetidn B1asitifs BBd tdagctsdH &Jz}ﬂné-gpthe %fateﬁh@‘lal%f the prior

an into or through the first dielectric |ayer 1
aﬂwnemmd§cm@bhd@néwﬁﬁ+es consol i dati on of the gate shleld

e h, the .formatiaon of .
FEPAAERRE O ik TR 5B B sBhorg ol kG g 5 wons tine
4--4 ml raad:didahoa vli2andByerfédiitiditgerd| If the ptedér@SinWntidhN Alf®ugh FIGs. 4-6
first dielectric layer 134 by a single masking step,
depict; b infagipied srhit SyPisEedQd. ok e psradio epersicy i wmplementary metal-
g
oxide! gﬁéﬁog%@&d @mﬁP gm?%&tjéh rbz:%mgft %ﬁé;rgt g i§ tg%%edﬂdg‘}sto%d that the
presemamermloﬁilﬁinoﬂ llrrhiedrtelslucln glesibessnFar exagse Slﬁhetprém:ﬁi inve¥on may
of FICI. 5 along line 5 4--4 in accordance wth
apply &h%‘f%‘é‘feg@rﬁfg SteR thfemiesengropt gheldon. Al t hough
F*F@ infzBiteddBRLGL @R NLGITiALS &m‘fdrﬂf LijalBrléﬁféf %Sn #%%ing isolation
such as a radi o frequency conple
regiongx 1 @ - sielhri as oshdliew otrencRAsGMDSB) (BTb)eqr ﬁbkeldox:ude dﬁ OX) regions, in a
Sys i.t is tq be understaqqd t at rese
substrfibABEsuet 1% hBETY o PEgP o AEHN G168, REBRS dyarpt frmed. o
threshblvdlf@8 @Rplahing %I‘foﬁﬁedTR)Yadjl?s@ Bleydépgntaé’%cérm'eﬁﬁh %ﬁﬁ'n the channel
circuit systemthat enployS a ground shield.

108 Ofﬁlﬁé?gb%tw(& ra ghte asydst leper400 i @mdrbmﬂw%m@thmaﬂwdted circuit
systenf Yo hR RO TR G PR Bl B+ PR Bt aver s

depositéd, anasget) Shd atcﬁecf'rﬂ)zfonﬁ UCHtaBL2. BB Pwhy PE eLdm d}ﬂet tHPate 112 includes
After the isolation regions 102 are forne

abO“@ﬁﬁ@bﬁBW@“#ﬁFf@@%a sikipidamp lagerper f ormed to adj ust the
< &b@%? Ehgt&g &&%@r@@&ﬂegf{aléﬁq%é Wgﬂmﬁﬂ%aﬁa %g%ht a%l‘g %h%g %?fusmn steps

form xpOpiapgateier IomP&glegﬁoﬁsi wiﬂhin':thetsuEEtr&y 80x Wﬂh@se&ﬁgmns act as a RF
at nosphere, After the gate oxide |ayer

groungs 5%’65 44 C gaceurcsy e g &F %‘éﬁb‘g (& e ke, Hﬁi@swed NLDD
and P%Il)‘?] I?e%c(fn@ q(fl@tr Hon! 2%}@211%&% Y W%cﬂrlfil GAATRI gng\gvﬁ G 9 St The

tt on1po ysili‘con Tayer an
area bsﬁWeien itlmbeisd)lo@oﬂ @gens 142 {satefinbé seths tactint negm 1aBe fo r med,

| ant , and er nal n ste
A P g Psmrfrap agliye kgeigh 1 ar@greesﬁL i\ﬁ? Fhilspopkieh, patierned, and

etchecﬁb‘:@&khﬁﬁﬁes‘wal kl&es & 1RO eelexPSsed colfffuctRE argas where salicide
ground/ source 404 (e.g. - a source) and a I M- drain

contaczme?az ehould -beafodned.n)By pichdesihods, thNIsml@q doRaddD 132 are properly

aigncl SRR KA b R Bl BB AR RO | coration

r adilpisall)zhd mattehi NBOINAT AdoeacRGl b RtdhedbPh ﬂa?e% ][_)reﬁ!cegﬁﬁg steps.
formati on of the active region 178, a materi al 'S

The matgsigh i $ eghoujsbhave eriegh S@W@Mtémﬁ@@gw te hetposrrediclaestic employed
in latﬁgéé\@eksglﬂ ts[l:? da%etlﬁateﬁﬁvleioeéﬁog‘e a st R:r(])gun(i{nd\éelayere(guNo, or more

specifically, the material 130 can be a 2,000A silicon nitride layer. It is to be understood that

the material 130 need not be silicon nitride, what is important is that the material 130 serves
both the functions of defining the salicide contacts 132 and also act as an etch stop during

later processing steps.
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25 contacts 132 should be fornmed. By such nethods, the
sal icide contacts 132 are properly aligned with the
RF ground/ source 404 and the RF drain 406.
Additionally, the material 130 may al so act as an etch

A8 T B RSB R o T s B 12, e

first dedlo@as 1BUelseddpbsitedeNPhOYRE dielbclrRt €14 BY @&ﬁﬁ@h@gr&&%ﬂsto as an
The materi al can be a silicon nitride |ayer

interlao'st aNgjer-leyel distastrn By aay fif ample andaohby aey if lindtienrthe first

i itride i s 4o he
oo SSER AD10L d 081 o 0 K0t e
dielectilct r34die, poviktadd, hisliedpme todftact chidicy teblﬁn@iﬁseﬁélﬁknolﬁpm the art to

serves both the functions of_defining t he sahci
define; gp¢ ¥t Go1BJealigs,afuiss aptthasshipld et3n the cﬂfsalamanw and the RF

groun!i/%@rf:e BFP%@&%;E?%@I ?@%&nﬁlé‘%ﬁ%%o?ﬁ}z gvgagltdlfglﬂggitlohh ﬁq r.%ontact etch

mat eri a
may Hh32,selehévityato biliced niiiéd edtikei maihﬁﬂmhg tike ploitityt &d brehkeahrough any

first. dielectric 134 i erre an ,
oxide forfrifiph e T haKs @Seuped an UBy B a&%nﬁéours9 %w@ﬁw RI drain 406.
eX3AR leQeRPErNDlusttHioadond cdﬂlﬂbﬁlgfte‘n‘gjgoyeﬁrb?chf ée[éhvi: gases could be

dielectric l'ayer 134 may be an such as silfrcon
fluorinti olxdngistry Afsasy satdpas iGsF osnd tCIdls | HotveSerdiielseot bé and@dood that

l.ish d k d b
MuorigS R ATeR B o Bt T S ORETble Bt BorBs dF Bgrc laver
134 cSiiedt ddh mhieais Ritehid otB Gelebid@tydsiRd ﬁbt\ﬁeﬁetﬂeﬂ@ tiRNdatcRg) ﬂf) and the
SallClgroa nd se>urce bar 408. By way of exanple and not

nﬁmwﬂﬁﬁttatlon t he contact etch may have

| e IVI silicon ni . .
B RYDY gleCupe il skl anie DR Ao A ERLE ge wico
can bfikept closditd €k Pimimube fdAturg fs@zkén@fr gewodtact dthsrn@dtthereby helps to
drain 406. 10 As an exenplarﬁ illustration, sone
preventorRifinfoymatigs dyens stbisquantebHingestepss ed hidkar dilbdeposition can be

adopt 1‘1‘%%&%&%?&%% %egﬁ"éc?s such as, CAF5 and CF1F3.

e under st ood that fluorine

Chdthtﬁ)halj/y gasdmullr de naited sh@ntiecaRF whanhdissuicapiairt m& minimum
hat the fjrst dlelectrlc | ayer . 134 contact et
resistagy paR Hihit bﬁ sgicdee sultet .1é?t1§1 aefaet Bserise rthe é‘lrttrfaelectnc

layer T @51‘1@& &P rﬁé}glohgda bR i€l opt P%n%g iZ2d%0 ot aﬁ\ér hhe salicide

enpl oyi ng the above discusse contact etc
contadthé3Zh Feﬂhierﬁ@&: [thenBFvgrakirtdl/socare toe 408 ppinohws eetigatdeecontact with

the Sa]ﬁ%ﬁ?‘) gon 6cts ﬁ%é%h@&egggt ne %%e%h)r %légaﬂggg l%(mnlglysource 404

with thd RF'gP&nﬁt’s%ﬁﬁ:e bImGwla anétlat ﬂ%&%&ttt QinfaRkdbe adopted
if larger line wdths are desired. Additionally, it

shéat elchiagniot éldleptmt13t4tte dRﬁng theushibl & b3, dloe dltaar vig0g2 and the RF

groun&]s Hree E]%r {(%2 t}?e alsgta? %efr trggég% gé&{sﬁg ﬁy yay (%e example and not
by waSilofE ﬂlﬁﬁfalhbﬁ the 8¥@ier lbgédr LNERCHe £tiGhRiunDHRATNOAREISRONE It is to be
'S s?e0|f|call y optimzed to not alter the salicide

understood that the chemical composition of the barrier layer 143 is not essential, what is
important is that the barrier layer 143 possess the properties of a good diffusion barrier, high
electrical conductivity, good adhesion, resistance to electromigration, and stability at high
temperatures.

Regardless of the barrier layer 143 deposition, the shield 136, the drain via 142 and

the RF ground/source bar 408 are filled with a low resistivity material by one or more

9
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contacts 132. Furthernore, the RF ground/source bar

408 m ni mum resi stance contact with the salicide

contacts 132 is nmintai ned because the need to connect

the RF ground /source 404 wth the RF ground/source
ont ac

deposiPp sf eﬁa éﬁé‘nzﬁ‘%‘%@ r‘?‘@“ﬁ%’n %‘ &%‘f’rr?rsésq‘]t‘ﬂ@ r‘éﬂ%‘fr&%ﬁar%%a el aciony

metal td?@néte @péblﬁbzﬂlylé%@ﬂdndlﬁ(ﬂngﬁmd@feﬁu HHweRYF, GEishabe 488erstood that
‘the barrier | ayer 143 ma eposi t ed. By way of

the typofripy senastyifygnatens) Chia‘ifnéf’r nqtiessentieh on, the barrier
l Wﬁrreéﬁﬁ 1§ #MP%. & ttl% %}gé‘l{:lh § %@H@RHQ é?ﬁaél{){t'é?leas %r%{md shield to

under’s

shunt ccfapatditevdoamtrstrere tayear ctehled bynbt mssaod iodlan vﬁalattor $424 over the

h I 14
substr%tp éltérg: ﬁ] l{gssthql(ti d%té @g@era lflorpé %}f%@gcgaghegw%n& e E %%gsg)@gen the inductor

424 af?c? A §db§ﬁ‘£tecmduﬁgf'r¥ dﬁc)‘{ng g&}{a&t@g %ﬁ%ﬂl@% cﬁﬁéitsaﬁler&ﬁytéﬁrrents a

ectrom grati on, Sta
highert @mahleatanrmobtﬂﬁghduihrgspemitlctﬂ’rﬁ’ thaRH @M(DSzwellerdlAIQ is defined as
deposj ti shield 136, 2 e drai via 4. . and =
(the eqgy f‘gf GRS g asBU A enerey et fefiol the resistive

compdrf%ﬁi)StTlYé hipheRHe Qai*actgi/ ofPike stéR! fhe @oé@?@l‘i’érésisﬁ% value of the
steps. As an exenplary illustration, the |ow

compmatmpma@wm@erl al can be a refractory netal, or

fi t .
g oL P i@ drvpdoladiat bt ThaT: HHERERRIL13¢ gip be casiy
formedl Qﬁfo%(agh Vi Eﬁﬁlgl'ﬁiﬂﬁﬁhs%bnec pRzeR ihat Mdke® $S€ M @hteridé taAd techniques
regar 4-6, tie shield 136 is commonly

alreadg rpmgxed s mpdgmotViOS Riaskesses.o Th@ sgledamagsars pragess allows the

s YA By SN R e oS Bpupggouce o

throughl the usealig sy tdyestietig ynatdtat emirsly i gell ‘bﬂhmsm ﬁtdﬁ dielectric 134.
i nductor 424 and the substrate 402. By reduc
By fogapgcihei sectdem sontack bedicrr ke ahigldedds 2pdthe s groamd/source 404

entive (3 Ehc88 A1 URIERT, 19, AENALARY OhicolEh BASEEL bR R1d 1 WPand the
RF grd)undésrou'rdeehm)ét ofrae poopat)eat hé Clithenassder gy di ssi pated as
in the resistive 10 conpon The hi gher the .
@iﬂ&ﬁmere fhfesiagle dampscengep PLES A %@uqeégr%%t b@farqr@%e shield
136 aﬁ)(f tHeh¥er %&ﬁ‘it g%ﬂﬁf&% 4@@prﬂ%%ﬁalzl%ﬁﬁtan&%earmad&n% byhehmlnatmg the

nporta advant ages of this invention I's that
need ﬁulmth¢ g6l darr be comast the RF (grrrmki/sdur«w@% aviti thglshield 136, the

a cene pracess .t hat nmakes us mat.eri als an
contaq] SETGCE SO FRGA® e By ea e ABHBHT EME 6 B hssconductive
path baweeﬁ HIOR B gBARISEERE 404 Q5@ SRe mlkravrs olifRdd&adesi gner to
fabricate the shield 136 in electrical contact with

t Aderfllipeobaghisbut e todrain ‘hﬂd&@randﬁbe B§egr@rmdésqum¢ bar 408, the

resi stivit |aI nt| Conta W|th
oxces SR ighabat T @it Pl VBl Wl o, such o,
chemie&INfrd€hankel vrﬂﬂaehlhge(@mhel dAﬂ&Japﬁﬁ@hiaﬁen RE second dielectric 409 is

%round/source 404
deposited, masked, and etched by techniques well known in the art, to form the metal drain
interconnect 144. The metal drain interconnect 144 is filled by a metal layer deposition step
to provide electrical contact to the RF drain 406.

After planarizing the second dielectric 409 and the metal drain interconnect 144, the

inductor 424 is then formed by a damascene process as well. Initially, the inductor 424 is

formed by depositing a third dielectric layer 410, masking, etching, and then filling with a

10
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entirely within the first dielectric 134, the Metal -1
connection between the shield 136 and the RF

ground/ source 404, of the prior art, can be
elimnated. 20 Furthernore, the single damascene

.0ces 80 redu .resj stan e en th h'eld [ :
cond B8 FFerRl TRpB b g oy (B B2 N ol GUte taber 4141
deposit@&' ﬁlﬁﬂ&ﬁeétcﬁé@ arﬂddﬂeﬁ|ﬁ4%d Whel 'cmldlﬂzhklé‘gnét%l tBe@fm a second
for e Metal - | ayer to connect the RI' ground/source

mducmdfe\wi 14h6 t Adew Iau féﬂddlt%trlqlhﬁer 4 8nis alepositedi mutadeetdfed, and then

sugh int ace |s nd, t he ;0
tited SRy AR il AT ir B R AT R0 ips = passivari
layer g2 féca@gosq{s@ws@aﬁﬁﬂatmﬂefueme shield 136 is reduced. 25
Af t er Iling the shield 136, the drain via 142 and
t Hethrmely thg rpasasgah eBdoiareni gipicts fhee indugtoss®24 compgsed by three

inducto ﬁr@\ye‘fs? it %ytopi)@ﬂﬁ‘ﬁérgtﬁ&m ?f({:llé Ia‘E?nec ?%fv}ﬁ&dct&%x\% \{\é Elli]éorrlnpassed

such as ar si cai
‘wﬁhu(ﬁmﬁﬁopaﬁﬂﬂasdabhﬂaﬁlZation it second dlelectrlc 409
deposi ted nask d, and etched by techni ques wel |
Lsﬁgﬁﬁxﬁpg‘nq\ﬁ &o g}(t} ’tﬂ%erFIBrl?ﬁ}N’f@ ;ﬁg}agw){%w gf RIG. q4 with d1e1ectnc layers

t t t
remoxfl'ei'al. ﬁgg@g@ﬁ S {ln%ﬁfolg il %ﬁé 165, ‘r’}h@ hid oglfo&éq CI 10 ltﬁé \;h% 112, the

a neta epositi o
matergll 480y thca&ahcxolntragm)m; a32, h‘éiel shieldi rléﬁnthbo&r,alnAf/ﬂaeT42 the metal drain

B e RS H P H5oeA B b s

and tHeQhdRebrRip42 H;@@B%Qﬁl@%@dl%@t?@s %%me‘l&lylaspéc%' (;f' aﬁlehibodinli\%t of the

i nductor 424°is formed by depositing a th
1nvent1<i>1em@&tbp|8bovvay &Most n0tableds Kienfgrmatiarhoniye Sbmhil 13|6echrectly connected

to thel R ekd8a%bhdde Bar, 105 RIS %llg\éf hOHR e br &E & gou id/Surce bar
408 aéi‘lmit&y ckenas] 4 Rek rodRekesd Fat@%ﬁlaﬁﬂcan&fwfohﬁ@mfd tih@d process step,

with a conductive material to forma second inductor
therehYeﬁ\h@nmatm theperenge #id time af eddéteanal manafaewrmg gteps

d%@? qc)wr[g%%d tegehlf gs sh%gx%[ %Qleo S- sgd& ‘iv ol} a% intermediate

con %%eve mat eri al orm a

fabricd2éh sﬁg@&if Itite IAtepASSi m&tumgystén |4EW)¢rof 422% I4S @KDOSI ill@strates the
to encapsul ate the device. gh the_ present
1801at@ﬁb@aﬁ0ﬁ§dp2d8m gits oxjfle 1aﬁ?fué¥(brthﬂ2@tecéh%r'ih§ gtips regiped 28, the

materirﬁq‘%]@ ttﬂ% szJ.h% éﬁ; c%nta'c 1'3§ fn@ fpﬁ Mg&ﬁéﬁaggpﬂﬂﬂi%sﬁlﬁgt{ﬂ% 402, the RF

ber o uctor [evels is enconpas
gnnmﬂbom&eqn4hmd&wdﬂ%mhnsuke Referring nowto FIG 5,

| 7576 i hi e ey oEne o B by iy B R present

1nve>nt19ﬁ2 bytlhﬁstgﬁhg %1 f8ndtR%ESS hdOhirst lafel&@ﬁ@ laybe 134 lT)%fore the ground
matefrial 130, the salicide regions 132, t'he shi

shieldli3gormedde Asi& aientionied abage, RIhEM@S priodrdinmethadstfeme drengotlnd shield

144, the ound/ sour 404 n,406
first 8 PR Loe QB4R 40BN b RaDEDE 5% maystound shicld
usin Ih%‘i%é it Ihieloachdteds. some key aspects of an

) Rneﬁt of ﬁ?he |nven%|on may be shown. Mbst

nblndkse pripwart methiods.rthe prspend inviehors firalsdha 86t dictesisid lgyer 134 first
and t1RRIHEH t%g shield 136, of FIGs. 4 and 5, into or through the first dielectric layer 134.

This method enables consolidation of the shield 136 formation step with the formation of the
drain via 142 and the RF ground/source bar 408. By forming all features within the first
dielectric layer 134 by a single masking step, the difficulty of forming the shield 136 from a

low resistivity material is overcome, as no additional metal deposition and etch is required.
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15 to the RF ground/source bar 408. By formng the
shield 136 and the RF ground/source bar 408 as a
unitary elenent, a | ow resistance gate shield can be
funned in a single process step, thereby

elimiiati.n ense and t ddi t.i ona
Rl iy ROFld o PR RR RSP MY, chiyt Bt 2Bl cirepit system
700 fob BHOWMIng MOfSesaRel | élft%llt W e%h Of oA | M Tieflc8d8nce with an

fabrication stage of the Integrated circuit system
embodig@nt of the|p@esent inwp@ions The instgrated sirctiesysgm i78®iratuden forming a

w05 10 A S, T S, 30 Bt e
as an GOt AGH Sndlaéﬁnet Deodrbe shd didedigch i Klotlayes; deddsitit 8 first dielectric
substrate 402. the RE groundi source 404 and the RE

over t§e spbstatysin a=plack §O0R; prcesginesthe Hisstalieleetrie e demb &atisen within the
pr.es
e GEBERINAEE TERBS OG5 DRI WA B fres v
electricale conhiddt thekbieR! tohte goaundf thacBid Bdgtbnl 9y f bihgltgdtoceds step in a
nmenti oned above, RF CMOS prior art nmethods formthe
bkmkaﬂgund shield first and then deposit the dielectric.
Agdl Ll I S r
(PR b= T 9l AR B BUE SUURS e ot o
manufa!ctuung aint 1ntegtdtmij SI;rcmthsaysmm.-‘ sé@ht costvenhamorfadtaings istdeduced because
the add) gqultabgl eI 1%t8; Iln(éfl aad %e?%ﬁlc‘g(l)r{ g{e{u&g t H}e gl ];}ge{tg ste}r)]aerate from
sourcd ibas ndlived %’&ﬁr[a'tl‘én 1§Y¢§fm1$§{éd Bl ? séltr'ﬁtvaﬁg)ne&ﬁ‘l%ﬁés the shield
consolidation of the shield 136 formation step wt
formatipe ftey rmith che Goutdse bar fhmatioa 4P amd thé emRFformatlon step, and
nd/ source ba ormn eat ure
conseqe@F oSG arBle pitdkpe At R AD g ROl RO Ry e shicld
sourc&b&Rind thevigsf.fi cul ty OF foraging the shield 136 froma
low resistivity Material is overcone, as no additiona

ménather apesiage on thah dedaicden ﬁ@hmeqlfl i depired 10\Re¢se$twutwgnetal shield
fiow ¢ch Qr an
materﬁ?ﬁ grt%:de dGR%(IYurc’([:tht%{cﬁ %[&Sfeﬁa]cg%@f talfs,a%lrclﬁ élggunlgate{l, qan be difficult
and therliregirsaﬁfg}re@ﬂly §1m;ihfféy131yeﬁmhih@@edﬁﬁreé@@thhma@@&&fcﬁl@ﬁﬁ‘(ﬁpohshmg the
wi.th an enbodi nent of the present invention. The
exces§ Htlegrat ed circuit system 700 includes formng a
S R r
GO SEIGPAGE tpbofera Pt R ROl 8 bk B (8 possible resistance
path tetwencdhe stield aaddhe e&urncelsaes&ubhslfed &inceathd i@ Mesligtivity material that
a first dielectric over the

ep osi t |
forms Y Shiel &4 RbsprescRt 70 S 58 Jecromgoctifhcse; gy regions, the lowest
possﬁﬂé ?és%%&é pathQs fREMftaat Fﬁlﬂrcen%feh b9 ehPﬁnq(lfngrtﬁé need dfor the Metal-1

dielectric including a shield inab
layer daposite icogneict the shlttlﬂlland tthee sduees, e sddigonadlcenthcti resilsﬂayce of such

onnect t the SO t he Lve reglon
contad] 8 Yt GinalstEng s Getig o o FifBla Breoeto
PYienSiIPheotREVAREAESe Of tHehﬁre%?%Wéhubﬂ'Yseﬂfé'éaﬁb bﬁmttéﬁﬁtlon of the
it reduces the cost of manufacturing art integrated

process; rSéufetthe yatesial forribe sadisidedflogkeandfeidht stop hayer sanr edtienh nitride, it

can bg eﬁﬁﬂﬁﬁlcorporated in processes well known in the art for dielectric contact etch,
tungsten fill, and CMP planarization process modules.
These and other valuable aspects of the present invention consequently further the

state of the technology to at least the next level.
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15

t he additional deposition, masking and reduction
etching of a. shield material separate from source
bar and via formation is elimnated. The present
invention combi nes the shield formation step with the

rce, bar formatio vi a format
055 BB heabirichin By Sheerteh giratadidhyl PestheRgavention
furmsﬁ!%]si?I iE8Remk tih@ MB&bIRS Unln&WE A §il®aitdbl€sHiutioRO WapSbilities, and
bar and the via(s). Another advantage is that
functipegluadvieaiagast c Rpmipstince e proveding @Mpnoe@sstﬂnatv rctdycemethal number of

deposp TS b S s R RSBl i pve
shieldadid solfrePi@Cie S8yl &isiOY @Rbdrited |11|i'lfﬁ|e|xfshﬁgj rdfyactdrl metgl ﬁll processes, a
features within a dielectric and ollshlng t he
more gogteedicigntand higher airdd Wé‘?dqcﬁﬁ@? bantodyerdant géesyhmgrmocesses and
[ SS t
cont L1 B0, S LG, OUSTAGRURbBOERLE! AR, B o
effectSiencan b @nplemventes ibst aid\aptnyg kadwer tehnélbgies, dndrare thidereadily suited
hi el d _ and the source bar is also used to connect

for effﬂ@@é‘“@\ﬁﬁ"‘]"é‘ﬁf’%ﬂ?“u ¥&INBvest  possi bl e resi stance
pWﬁllé the ﬁrﬁfeﬁﬁ%@ﬁzﬁdoeeﬁ dH§cIrf%@5 'ﬂp&ﬁr ur¥iofs i Q%ﬂéoﬁﬂ: t;eEtemode it is
need for the Metal - [aver coftact to comnect t

to be stmdaiswodrthattmmss allmrnmveshmodd'nbanormn ahd carittaats w111 be apparent to

o STl B 57T S SR SR GBI s et

embragk lalllsu@ntn@iivad Ym%&ﬁ@a%oﬁg atnB & aRERRE Whit 8N 19 tlﬁesscope of the
the ease of integration of the process, Since t

includedtcdaimgl Abrmatiess bhertifdes $5it doith nctieoc shewo pnlthq @ecompanying
con. ni.tri i ncor por at ed
dramﬁ% arrggocé%lg g RS Ry gﬁﬁt W’eﬁ@ %ﬁﬁlmﬁgﬁgﬁ Cectric

contact etch, )O tungsten fill, and C NP

pl anari zation. process nodul es. These and ot her

val uabl e aspects of the present invention consequently
further the state of the techn logy to at |east the
next level. 12 Thus, it has been discovered that the
integrated circuit system of the present invention
furni shes inportant and heretofore unknown and
unavai |l abl e sol utions, capabilities, and functiona
advant ages. For instance, by providing a process that
reduces the nunber of deposition, masking and et ching
steps, provides the | owest possible resistance path
between 5 shield and source, and is very easily
integrated into existing refractory netal fil
processes, a nore cost efficient and higher yield
product can be produced. The resulting processes and
configurations are straightforward, cost-effective,
unconplicated, highly versatile and effective, can be
i mpl enment ed by adapti ng known technol ogi es, and are
thus readily suited for efficient and econom ca
manut act uri ng; ,
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10 Wiile the invention has been described in

conjunction with a specific best node, it. is to be
understood that many alternatives, nodifications, and
variations wll be apparent to those skilled in the

[ I ght > af oregoi n; g description.
THE r&é@:‘ﬂﬁ%@“ﬂﬁﬁg ntended to enbrace all such

aitern ti.ves, di fications, and vari ati ons which fal

"t hi n PegRs é‘r_ﬁ‘f“t ?Wéemf’ﬂ‘@?ﬂ%‘%‘ claims. All matters
hiotR&1e0f QIbStr8tvithl dntddtii@FZidh; or shown in the

acconpanying 15 drawings are to be interpreted in an

i ddpositing tai magemal dvaothelsiihsttataity anens en ettB stPEENd N@ENT R GRVrce and
CLAIMED,IS: | . An integrated circuit system

conpri 8fH¥: forming a substrate with an active

r &PoSiting dRASdidlbAiblc dvérahekitatrayer the substrate to
act as an etch stop and. define a source and _t a

dpracessingethe dirsti digleetripitp Jormiifeatates pyithi {hey figshdielectric including a
substrg}-gl',érdst dielectric to formfeatures within the
first |ePEC ric including a processing the f shield:
afishodipegilt Wikinfthé feattiréshtorelddcaflg @buuteesthtghield to the source of the
electrically connect the shield to the source of the

1 t3 adelivgatsiaybyA SHElCPTereHgsEPpr ocess step. The

systemas clainmed in claim| further conprising:

deposi Thagystenbas ¢lpisredinglaimbefugher Wapoisingi ng til |

U DR

r ving excess Till while
intainir:g the el ectrical connection. between One
Sk el dlfﬂ‘ié‘/sg‘iﬁfaaftﬂéméeg_d’ﬂé’ iyl THE QUEFSIERs cl ai med in
ClhdVitg EXUEN BN WRNPRfItAHing the elcREtaPBorindeliH BEmABOVIR shield
the shield. 5. The systemas clained in claim]l

f ur t heandhpeirseé.ng: configuring the shield to alter

M|l er capacitance, hot carrier injection occurences,

of. 20Thepwmtint hyveamudlshrcitim Icfiwrthentongfifsegt s on Q
factsor. h.. An intelgTrated circuit system conpri sing:
f Ingan,indpgat shove t *Wéin active region; formng
salicide contacts over the substrate; ..

5 The system as claimed in claim 1 further comprising:

configuring the shield to alter Miller capacitance, hot carrier injection occurences, or

capacitive substrate current affects on Q factor.

6. An integrated circuit system comprising:

forming a substrate with an active region;

forming salicide contacts over the substrate;

depositing a first dielectric over the integrated circuit system;

processing the first dielectric to define features including a shield and a source bar
within the first dielectric;

filling the features within the first dielectric with a low resistivity material to
electrically connect the shield to a source of the active region through the
source bar; and

polishing to remove excess fill above the shield and the source bar while maintaining

electrical contact between the shield and the source.
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depositing a first dielectric over the integrated
circuit system 25 processing the first dielectric to
define features including a shield and a source bar
within the first dielectric: fiIIing the features
the first dielectric, w a lowresistivity

i t hi
telrlrl{;‘\]ile Tyélenb‘fll Cé?lmeéé?ﬂ?m&grﬂﬁ}ée@? the shield to a

ﬁ% taé aéth)% r86ibh YRIURIFhiAdh QUANDITES, a5RWeE MIBSFET, or a RF
ishing to remove excess fill above the
Shl el dC&QS

t he source bar while maintaining
electrical contact between the shield and the source.
18 7. Thessiest anclaittedch elame @ wherghai m 6 wher ei n:

form.ng, the active region includes formng a RF
L‘%W/ﬁﬁggglepg%‘ﬁ ch? (geﬁdﬁ PREEINEHN 5 . The system

as clained in claim6 wherein: 5 dep05|t| ng the first
di-el ecth§ %ysr%wd@@eéé%@i%%@h%ﬁnox. de. 3. The

Sﬂﬁlhg%@&aﬁlr ' g@elgdé g&ﬁﬁﬂ%@réﬂ}%{o Pretdi11ing the

feattres 1nclu sitihg a refractory nmetal. 10,

T{He sysf& WS?%’ %S Jﬁlgn%?il ]taﬁjal R H,her ein: filling the

f eat ur es ec Fic with a | ow

r @ingt thy i feurmteithial thalfirer siclet@icMvither lsapagitivayCaterial alters
hot carrier ijjectioil (ice 1Tences. or capacitive
subst r Milder eapagitanee, alfqte(@{%erome@np%@pgqren@i, omgapacitive substrate

| nt egr%?e%tﬁffé&%’ gstc%Fm conprising: a substrate

including an ac eglon and a material that defines

our .dielectric over the
SVbet ARAMRERRUB D sy Bt o er | o ' Ehe
soutERateafcludihf en adibredt@on and @ alaidrR$ that ddtires bReudct bsd a drain;
dielectric that include a shield; and a | ow

reSrs didlpatic putrdhe sbsiptenths achee reaiany theamatargl, the source, and the
el ectr&;‘;1 Iy connects the shield to the active

regi on. . The systemas clained in claim111 further
cfeatuiésSwvingin tROfiat Hialetirerthitayeduddeshidenaridhe fir st

dielectric and t low resistivity i |_at rial,

ThEOWs g@t%ﬁta@aar&fwgglq th dyakirey it slgstrirdly Y CORBT gh@r?&leld to the
a one QL \;e\%) dlgep graded lightly doped drain region

adj acent the drain of the acitv'e

12. The system as claimed in claim 11 further comprising:

a barrier layer between the first dielectric and the low resistivity material.

13. The system as claimed in claim 11 further comprising:
a one or two step graded lightly doped drain region adjacent the drain of the acitve

region.

14. The system as claimed in claim 11 further comprising:

an inductor above the shield.

15. The system as claimed in claim 11 wherein:
the shield alters Miller capacitance, hot carrier injection occurences, or capacitive

substrate current affects on Q factor.

16.  The system as claimed in claim 11 further comprising:
a metal drain interconnect over the first dielectric in electrical contact with the drain

of the active region through a drain via.
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region. 14. The systemas clained in claim11 further
conprising: 25 an inductor above the shield. 15. The
systemas clained in claim1l wherein: the shield
alters MIler capacitance, her carrier injection

occurences, ,0or capacitive. bstrate current affects
oh 0 1 A5 prstch oS RRE LY Fam VR Ted  n claim 1

f et RAVe LRI hlubes a B [DNMBKah PowélaM@smtr%p@RFmos.
over the first dielectric in electrical contact with

the dr ghBsylm bifSLd HeAHOIAMLBROUIN & drain via.
15 1T The systemas clained in clans 11 wherein: the
atitei ngenagndnddsndicod@gride.RF h- DMOS, a power MOSFET, or
a RF CNGS. 18. The systemas clained in claim11
wher ei he tygeriiat elalnddd inrtdimddswBérkineon nitride. 5 14.
The systemas clainmed in claim1ll wherein: the shield
i Hhe s inglydes p selFastapy mstad . 20. The system as cl ai nmed
in claim1l wherein: the connection between the shield
ah@ t hdhaeystere ag elginaedl ialclavinnldtebereite need for a

nﬁ}eaéo'n]’l _gltg)'})ag&{x/egf Eﬁgegrﬁelhhzﬁldstlﬂieeéc%vg rllgglallp %li%%gté/sethe need for a

regi on.
metal-1 contact between the shield and the active region.
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