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METHOD OF FORM NG W NG GATE TRANSI STOR FOR | NTEGRATED

Cl RCU TS BACKGROUND FI ELD OF THE | NVENTI ON 5 The

present invention relates generally to integrated

circuits, and nore particularly to reduced-size

transi stors. BACKGROUND OF THE | NVENTI ON The present

: ”VeF‘Mll@FHtﬁi é‘ﬁ%ﬁﬁéw}ivé‘bﬁmwﬂs‘iﬁ@iﬂw‘ﬂ €

particularly to el'ectronic conponents. f ;

Sem conduct or dgyi SUC istors, are forne

in and upon senﬁ%tﬁ§%%§ rB(§@%é¢f§§es. These circuit

el ements are interconnected by contacts and vi as,

whi ch connect to patterned conductor |ayers which are

separated by various dielectric layers. Acritica

obj ective of the sem BATKIGROUNDduUstry has been to

continually decrease the 15 size of sem conductor
FIELD¥OYiTaes IioeN1gORase performance and reduce cost for

appl i cations such as cell phones and portable CD

pllg/enesent tayegéon mintehgsnernlly ée inedgratyy cirasitsadwhmosdparticularly to

d therq has been a continui ng concentrati on on reduci ng

re ucefiﬁézesfailgls >t he seni conductor devices to allow for
increased levels of circuit integration, inproved

erf ormance, and h%ﬁFer density. As the advancenent in
BAC&&@EN%Q&H‘?EMYE I9Yy accel erates according to
re: 2 0 r ing done is to,.
fI@% u gree%%teglc gt\rq(??e I%i?e%géeﬁ&gﬁ y:‘,\%’r lélseg{%o%lg% aaﬁlgtlgf)re particularly to
electrofievdong®nsmteh as transi stors. However, as the size of

the transistor is reduced, .the punch- through i
p%ﬁ“i‘l%‘?”ﬁ’gﬁ@é deyiceo sy & GaIsisigye 7161 formed in 4Rd upem spmiconductor
or ] I ' f.or.
substrif 10 eSO BRNEL ciBeftS e MRRUTctBY BYBHALS Spd VRS, PRIR Bfinect o
patternet cestustart layetd whitch aresseparate@ by andolediolting 1ayersaj or
concern., Moreover, for short-channel devices, . th
thFREHR PHICGEYS %ﬁée SRigondugion incuistay Bas beearlo reptinkil Ty drcaease the
size o @nHB&0F ABASHs b M Peal® PrFortRhcd EnPRELAL LAR ?dr'apéﬁcations such
sen conduct or devi ces continue to be reduced In "SI ze,
as cellphonies andl gartablh 3D playerseaks kemoigghdimtérutectooldgy Hasedeanced, there

v e B BT 5D LRV MR EprBEBees o
allow fonirReagdd levels PEEIFRETRIBERti0R riﬂlffd:b@atp%ﬁﬂmé’&e,%ki hheshRt density.

the same tine reduci ng cost. _
As the advancement in semiconductor technology accelerates according to Moore’s

Law, much of the work being done is to reduce the channel length of for semiconductor
devices such as transistors. However, as the size of the transistor is reduced, the punch-
through performance, threshold voltage roll-off, and other short channel effects become
problematic.

Performance of shrinking transistors, like off/on state current, threshold roll-off, etc.
are becoming a major concern. Moreover, for short-channel devices, the threshold voltage
and leakages are reaching the point where the transistors would not be operational.

As semiconductor devices continue to be reduced in size, it is clear that a
breakthrough solution to these problems is required for continued success in reducing
semiconductor device size and thus increasing device integration, performance, and function

while at the same time reducing cost.
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Solutions to these probl ens have been | ong sought, but

have al so |l ong eluded those skilled in the art.

SUMVARY OF THE | NVENTI ON The present invention _

provides a systemfor formng a sem conductor device.

Layigti ' |.C Lal terial

apuBigns {8 seRpRcks Tt bicsIoR G, butBE alB 161 Buded those
skilledsipisbe prat e, The cap material and a portion of the gate

material are processed to forma cap and a gate body

portion. A wing on the gate body portion is forned

froma remainin PN f , terial. The

gat e dieIectricgggﬁgpﬁ§ﬁoﬁﬁgiéﬁgvﬁghﬁp of the w ng

opn, the gate bod portion is renoved to forma gate

df B RERFH E1Vemion piqidgs aspuem deutosa asamicendugionderipm Layers
of gaté IR1ERiS BB &ANANEL HarRi ,Satnﬁaéag HIERA LG8 Lol gds¥1tniconductor

portion and the w ng. The preSent Invention permts
substrajyr Thi capgmateritlrandsi sirdesofithe pate inmpérinl iargproceasdit-t E@@U@ Bap and

erf ormance, threshold .valtage roll-off, and other )
a gate Biidy porfigd A ving ?"e@lﬁ‘ &atehOfly ROIcBiB R grempiging portion of
the gaieMEBHAIONTHIAME: BicltRtricARN@RAIARRS: A RoARM I RO wilk & tHe'kate bod
g pl ace of those neng}oned abovef ?ﬁe advantad§% wqﬁkae 0%y

portioth iscisme Ve pafasmr a gaterdiddearie kiAl ligdlyi-doptedesoarce/draif if foomed in the

. ' he.f ol,| ow tail ed descripti when | .
e P T WLkt v
%eﬁoﬂﬁaﬁ}%, Ofhreshold

permitBRhEking SGRbEdi s O hil EEmpRANM NGB EA-Girod g
a sem conductor device in an internedi ate stage o
Voltag(?r@i]ﬂ

¢lhcand other shorgrehasngkafestswi t h t he present inventi on;
i r: i after. further .
Sl PR 5 By M i
of thosehmergtoned tbwwe. dThd-Adsandgaf Wik bdﬁﬁ@sdrgpbwﬁt &f thasd ék'il?éd in the art
spacer teri layer; . FIG 4 is the structure o
from *’FE@“I@ af ¢ f‘%‘ﬁ‘fﬁgi ilsfl desemiption whse dakenrh mfarence to the

il drieinese of FIG 4 after deposition of a second
accomlgdglgg};gtr rI ailgr; 25 FIG 6 is the structure of FIG 5

after formation of a second spacer; FIG 7 is the
structure of FIG 6 after formation of a wng gate;
FIG 8 is tRBRIBY PFSCGRIBTKIN ORTHE RRASINGSOViI ng t he

second spacer and exposure of the tips of the gate

WIGgh is £ViGw i a sentidvadastotiddvidiedn @h iftefmedBatdktagé of manufacture in

i mpl a tgti on of a dopant to formlightly-doped 30
accordanoh ity B Bvenent RGNS,

FIG. 2 is the structure of FIG. 1 after further processing of cap and gate material
layers;

FIG. 3 is the structure of FIG. 2 after deposition of a first spacer material layer;

FIG. 4 is the structure of FIG. 3 after formation of a first spacer;

FIG. 5 is the structure of FIG. 4 after deposition of a second spacer layer;

FIG. 6 is the structure of FIG. 5 after formation of a second spacer;

FIG. 7 is the structure of FIG. 6 after formation of a wing gate;

FIG. 8 is the structure of FIG. 7 after removing the second spacer and exposure of the
tips of the gate wings;

FIG. 9 is the structure of FIG. 8 after implantation of a dopant to form lightly-doped

source/drains regions;
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2 FIG 10 is the structure of FIG 9 after renoval of
the first spacer; FIG | 1 is the structure of FIG
10 after salicidation; FIG 12 is the sem conductor
devi ce conpleted in accordance with the present

EE 10 e FrubRL G TR Bt e AR IEoRer ol gt e
eRi@dilrie te stiictuifeofFIES 0 LfbmdRatimvm; and FIG 14 is a

f art _of a nethod of manufacture in accordance
mi’ f<¥¥ f £ és ghe semicondpgfen devige compltgdom @rcadangeewith the present

invent_F(BEtE %B@fcﬁh@% g/ﬁtyg sgﬁfc@/g{éa{l/rl{]%le(f@gé éo%tézclt G 1, therein

is shown a sem¢c ctor 0, such as a 10
t FEhdBsts@n altematve metab pate dinbbdinehogfdthepresatfivntion ead A

as been forned in_.a em cqonduct or substrate

\fﬁé' Qu‘éf? QW chagt r‘&c?oﬁleglﬁ’ﬂé’( r%?“é‘?a"&ﬁﬁ 1, @6%%3@%@”11 the present
inventRy formed to forma gate dielectric |ayer 104, such

as a silicon dioxide or nitrided oxide. A gate

material |ayer 106, such as anorphous or

pol ycrystalline silicon, has been deposited on the

gate di @E@?ﬁI%TIQPéQ@rTHEI,RE@WQEEAB@DéMiEéIT | ayer

108, such as nitride, has been deposited on the gate

1Refrmingr iy td aJ6r 110@reihe shvawiangmisinduitog device 100, such as a
nbodi nents of ..t he i nventi on fare senj -dilag anmat i ¢, and
B I p It

transisﬁ t G JRiRedighy stags Of cmpmHRSUres o i WP been formed in a

semicéHdUBras biREad1®2f flchtab e FliRhishystfe %@ﬁ%&%ﬁﬂﬁrﬁ%e@foeform a
shown greatly exaggerated in the FIGs. In addition,
gate dighpstric I%wrtl , sudniroal sihisor slicxide ordiistled saitleand gate material layer

05, 0B TR LG TP B Nt
layer 104k@ndl eptap amtepiab 1dyer 08! Aeh M hitride! RhdBEér YePRited oinnthe gate

described with [ike reference numerals. Likew se,
materigldayer d09-owi ng descri ption, numerous specific details

' ' . h di f t
o e 8 Ky A LA SR B o

to scale muéntaridcularby soine oftie ting@gions tldcfut tHeh@atysiragbdehGtion and are
details. In order to _avoid obscuring the present _

shown; groaihy iespeeerabesl b iae FdEs-- koafdidgn t Whers ompbltiple gmbegignents are

disclosednPHOLEBE BARRS sGthE QR eﬂlns&!rrgﬁ&{j fbdp?lgﬁégﬁrld' eadd Sf illustration
term"horizontal™® as used herein i3 definéd as a plane

and depeniptionethereof {ike features whnk doahothpd wilk oatinailyfRc desofibddn@ith like
sem cog?uct or substrate, regardless of its

referengy UACTAS on. The term “vertical” refers to a

gdgﬁ%ﬁg%% }rlgffgg,@ﬂgiﬁsggptf@b%ﬁ},ﬁe@g% %&gﬁf,ca(ieéégﬁoejﬁ ,Eitven to provide
a thorougly ppdarstanding pf the'ipvention. &lvavevem devitl apparentitihi thednwintibn may
be pracrtl%gcp gfcftho&tQhéslg%peciﬁc details. In order to avoid obscuring the present invention,
some well-known system configurations and process steps are not disclosed in detail.

The term “horizontal” as used herein is defined as a plane parallel to the conventional
plane or surface of the semiconductor substrate, regardless of its orientation. The term
“vertical” refers to a direction perpendicular to the horizontal as just defined. Terms, such as
“on”, “above”, “below”, “bottom”, “top”, “over”, and “under”, are defined with respect to the
horizontal plane.

Referring now to FIG. 2, therein is shown the structure of FIG. 1 after further

processing of the cap and gate material layers 106 and 108. A mask (not shown) has been

3
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30 horizontal plane. Referring nowto FIG 2, therein
is shown the structure of FIG 1 after further
processing of the cap and gate naterial l|ayers 106 and
108. A mask (not shown) has been 3t deposited and

hi of the cap . materj al .|l ayer
deposQEERERRKLARL kI SHEHLBBRlcb BRI i Bl 200
cap 20Mis ushé agb aisk Jorothe klehirgod fthoghRhabridl aRE 1808 tsind 5 body
. a gate body portion 202 with a gate thin |ayer portion
Pomoéeﬁ’zo‘ffl% areatenfhinelay e postion R04 efrgptaimajerinl still rimaigangeoer the gate
; kel 1C : t ' . LHortion, 2
sclecChE8 0 THEUEE Py TR Be L b dEls POL S foon
t Beferig Bow thENRi3n thieseis xostrovinhihe striiatere wf €16 2 b€z deosition of a

f d it f first. terial |ayer )
i i Rt ibgepget il Ly
confor'glg‘g dnd ha8 ANhUKIB Ao ®D B 560 S&Knﬁé&rﬁﬁ% é&vQ ;[h g\%ﬁ}t ?&h éherein is

A. Referring nowto FIG 4, thereln
shownsthe gguetprs GG Taftg fampasionf afantisi spacen 0@ Anisstropipatsding of the

first spig, Rt 1952 oo S5 FRGT Hfm 1y it Basa BP0.acke T spacer 400
servest fougt plgpesesr FR), (t0adterades shatkr fou rl%ﬂﬁ? Sdopkll r&itain/élf)tbl%se (LDD)

acts as a spacer for lightly doped drain/source (LDD
formatiog. neeconsl, toe Sy spagen &H0p; ngares he Ermation of Swirss’t tiside of the

At i "1.0 ide of ..the. .c nel. region. in .
chann 95 BB ol AT P ) B S B 202
protecteddinripgrthe subsédfdenti oxidapiont Fotekl tHel fitsh %Jc&%(ﬁﬁﬁ&ﬁﬁyﬁéﬂer contrast
oxi dation. Fourth, the first spacer 400 insures better
of the pryaEHhous or R&#Y(tf}ﬁ%alh%ﬂbmlsn%wuﬁb foj optjeal mepsusement i con
| g i y - i nC e. ga
8 e ROl O3 RIS BTE O 45 A, e s
materigly eicofrateheptgahmmeasmtmaentadf thac owudtht &f thgt %aftalbody. portioz% 2202 (the
t . the. widih of the te body portion ;
amorp ?%:grr eﬁ&yﬁg‘f‘}geé ICBBHV‘&WEQ HSiCﬁ%ngltmeewe Ithere igyligla pontrast

betwednSthelitkdi THE boRRSEN Seat I Beltsr Be't\tvée!necgge getﬁé F)@g)té P9 1%5%2 gnd the

the two. The contrast is greater or ween 't
first spgegretORoahich ore dfaliff@od raatdristlhe first spacer 400, which

N L Y TR
seconddgpaeet tlapst 960, awhisRCRARY BPIXEle FGURH T%%getré(@?ﬁﬁﬁg ePEreOS)

.oxide fornmed by tetraethyoxysilane ( ) deposition
depositien %@abbeé&mﬁﬂﬁ?-i de. Referring nowto FIG 6, therein

i f.FlG.5 after ion of a
SRS AU 8L Sty Lo bR Spdinor
secondosplader, 60N BAdiefeOht GeciddHacdrodUONG of DxideD amS&ebPiddkide etching is

stops on the thin anorphous or polycrystalline silicon
used that staps o tl}gfthxpﬁgm%pgs PhPOLYPEYyi@Hine silicon material of the gate thin layer

portion 204.

The thickness of the second spacer layer 500 determines the width of the second
spacer 600 and hence the length of the wing in accordance with the present invention. The
thickness is preferably in the range of from 50 to 800 A.

The present invention provides a method of forming a wing gate without major
changes to a conventional process flow through the use of the first and second spacers 400
and 600. This also provides good control of the amount of wing protrusion and of the source,

drain, and emitter (SDE) profile.
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portion 204. The thickness of the second spacer | ayer

500 determ nes the width of the second spacer 600 and

hence the length of the wing in accordance with the

present invention. The thickness is preferably in the

r . of . kN ion ..

SRR ot AIHICE 7 el Shodd AL BEGRRITIGTY BB Rpagion of
wing gateaTPeformdhagate thie hdyico pation 204 e Asidolropi ctebshinpoby tﬁh eémYfhous or

of the first and_second spacers 400 and 600, This
Polycrgﬁftéi}nﬁ sibigPRy i%ye@ g hecasin il ¢ porionAafietoased by e second spacer

600 foRh Otk YaieORindodo0bs hb&isPEiEGeo. drain, and emtter
O(SDE) lé%roflin%e. 4 Re eru?%J g nowto FIG 7, thereinis

shwih be haderstod tthat ghofecBidSpagernd@lecould nisabe amiltple apacers, such

i N ate 700 fromthe gate thjin |ayer portion 204.
as doulf et B EPETENEALY BT wessl thous or
e f4@inYg Hod {ol FY&s. 81 thiefedis! BYRA 1B stheurd @t €1 1 Adr@¥%Bbval of the
ortion 204 exposed by the second spacer 600 forns

second; spaceiH08 anil ayrosuridhe tinsofhagatgatings708. 5 It will be
ersto at .the se d_spacer, 600..coul.d .al so be
nu titlg’% egfs]I 6%1%:] L Uigh %gsarg ofitiided [off 5 highspressure” (5 to 25

atmosphefesphighttedipituge t bkidaticipa@®0 740. 1 1IROPEY I ford aROVarh@phous or

FIG. 8, therein is shown the structure of FIG 7 after
polycryssattingatef the second spacer 600 and exposure of the

ti] . ' : [ e e\

U385 b 5o} A e lUBL R P Wi 0
reduces thosgphier escbitrgiont at mipeedpes o€ tlox gatat ilohas( @80 béen didéReed that

for anor phous, or = palycrystalline gate. In the
rounding offthe qomgs Of dhe 23t WAL 6@% AIBTOYED (it bt lan (Ve and lowers the

threshd1@ Wb 9o PdHort (Hangdugvittngs 702 reduces the carrier
concentration at the edges of the gate. It has also

HeemstdivatiovdGed thhormatiouoidi gege dicfectrire80foritibers thaf gatddiclectric
S O R T T —
gate difle&tfic $1RMN04 Bxdepundr th€irdtQpA®RE 4om of a gate

di el ectric 800. Wiere the gate dielectric 800 is a
dihig fogmms gyt icaie bedeseribed dedn dxvetted-Tagate mathctbatgats! dieldetric 800

. i [ .10 L.enpve t ate dielectric |layer
being ‘%éﬁldtgia(%{e}{petb%gﬁ’ggmtnhog 4 e &2 G:Z:Og? 400. This forms what
Refferting dewab IHIEM) akerain is sl 86-strugakeLoMIGN 8 taher Bidfiéntation to
dj el ectric 800 20 being wi der than the body portion

form lightly Fepes dgingwrecc1bODIRegiens PG Hdwsthserrfugttiop diseonerest that the
overhahgs %&‘éﬂgaﬁ@ %Viﬁgtgsr Wt Uhke Qlfle #5)5) rggi&{st §do {onﬁj: %‘fgd% Wi g%opant

concentration gradually increasing away from the gate dielectric 800 and substantially
increasing away from the overhang of the gate wings 702.

Referring now to FIG. 10, therein is shown the structure of FIG. 9 after removal of the
first spacer 400. Where the first spacer 400 is a nitride, a nitride strip is used. After nitride
strip, in manufacturing transistors, a further gate processing, an amorphous or polycrystalline
silicon re-oxidation, is used to improve transistor lifetimes and gate dielectric reliability due
to higher fields occurring at the etched polycrystalline silicon transistor edges.

A further spacer material layer (not shown), such as an oxide formed by TEOS

deposition, is deposited and etched to form a further spacer 1000. The further spacer 1000 is




10

15

20

25

30

formlightly doped drain/source (LDD) regions 900. It
has been further discovered that the overhangs of the
gate wings 702 cause the LDD regions 900 to be graded
with a dopant concentration gr adual l y increasi ng anay
nt i 25
used ifo% ?g@eg@l angzﬁfo% (ﬁl luf"c%;({ %}18 rgé ufﬁ‘:f %ourceill .eﬁggs 1002 and
the Lﬂmzegmf%)()rﬁ)m amlm-tstep Eblﬁce/dﬁm pﬂbﬁkﬁl n is shown the
structure ?f FIG 9 after renpval of the first_spacer
4fomaiph Preblemeint the giasts fasc bgengpothe sfopmafiany plgghe BDD regions of a

transidtbd 1 Eg@a e Pelb&rid SR 15Afetdﬁéedn5tt {h}'?qﬁterﬁt:é bBewelel the source/dram
manufacturing transistors, ate processi ng,
regionarand igatepheectrioy thp @agecxrqhagaisl nom eapplmdl ﬂoahaﬂ boemaf dl@et ¢@ventional
.. I.s used.to inprov nsi.stor lifetjimes and gate, . .
sidew il SEELYIE O BErFIdF ‘Bdemedhs: HIGher FoBEdiseu fied s sl
forme@Gf Uhé |11'Pt@rf@ée bt ‘ﬂthe%&éé/d&ﬁfny Sl Le R ét@ Qfelectric, and this
transi stor e further spacer materi a aye nOt
resultss Apwesneration hogstha nurslepighbld drotrechrtigr FEES. dBwtisirmpen, since the

sted andechedt rm.a furth acer, .1000.
convelyforiP BB b o tuBl G050+ A0 Pl oo S Bl et ar
reducddrdvlead high iparasitic rSQstﬁlﬁ‘&/lﬂﬂﬁi IrDbeggiens 1002. The

source/drain regions 1002 and the LDD regions 900

fhas beeprissavered fhas bymeiag dheanrerirdof iepte tfaASIﬁfﬁ}“ giructure, the strong
electrlgr Ri ﬁth Qntterf?cé)géﬂweg?ﬁi %%?ce/cﬁe\ille I}ggl]pg he e %H %ate dielectric

regions o transisto
800 cahibel reiducsd s@atitoeithpadvet v chrfieeinfation bHCWeﬂﬁtﬁng the generatlon of
ource/ ra]&b 5 regi ons and te dielectric, the gate

the ho@?ﬁrfleargeé el Eheéf)‘ﬁF itigee, ths If‘?ltéﬁﬁ’oaclﬂdmvéfcufrﬁ’ét can be reduced by the
ehmmﬁl%ﬁ’@fqhé Ri3R alsa!sgfé"i@létaxﬁ)‘é% BHe L%Iﬁ9§%1&99&?t e electrode

Is formed there. Hence, a strong ectric field is
sR¢fbﬁnngﬁmm’®dF1](h 1fl htheret &rshawe thestweture EEIG. 10 after salicidation

/ n dthe | ectric, this
to for 5138 Do s sebestitain et S b e S | o
ef&éfeﬁﬁ] oW foNEIATAD Ethefdil RE&hbIA the SMRBEIRRRIdIRE & 00 @8 mpleted

no control over the LDD region, the nobility and drive
in aCC@Ldﬂfl@thl&lr the m@wrédlmwrdwﬂu@ befors é¢rrrp:apasoft scmrce/dram and gate

cont 4 356l A iR b R B ROURLRS o

11, ané arflxet Wines ort dirl ﬁduﬁthdﬁtroBéd?ﬂiehh&l fnheRhghitd) polighihd (EXMPIEEs been
bet ween the source/drain regions 1002 and the gate

PefforlaP%FOef‘éWf’ﬁ‘ecthe sihigidedd 00 everdbigaie wérgsa92t o i nprove hot
4 xh@% Iiow ?d:tFk@.n ?e_{g%n)elrp %’ { %%Cérp glt%rg%é\%e{n%{a? g ?rﬁ?g;hment

carrier e e sane
1300 Hrthe greisere invontient ’Klarstﬂuemedﬂé‘md IyistduBjectlfd chemical mechanical

polishifeyMES gl oo lcrder BIOPiovy o geie pogy orton 208 e Fanaeis The gt
body RN 2@)@ &s %g@ﬁ&%&ﬁlgoétcﬁ:édﬁf or ) ﬁ%& eS %H&*f&fagk Oc'ﬂi%l&(%l vapor

formsilicide 11 ver t esource éln regl ons
depositiord (VD) mflagnqal eonf.136&fefrar mla@rlabsuchcas FAragste? (W), to be self-

ahgne(£8 ﬁb gléﬁc’g gatg \%Ot ne S?arinc%fp 1S ’tte(rjlrpegj OVI c:de W11:11C1QI stops on the PMD
1200.

Referring now to FIG. 14, therein is shown a method 1400 for manufacturing the
semiconductor device 100 in accordance with the present invention. The method 1400
includes: a block 1402 of forming layers of gate dielectric material, gate material, and cap

material on a semiconductor substrate; a block 1404 where the cap material and a portion of
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in accordance with the present invention to before
formati on of source/drain and gate 20 contacts. A
poly-netal dielectric (PMD) 1200 has been deposited
over the structure of FIG 11, and a fixed-tine or end

' . . C hanpi.cal .pol i.shin
the gad e 3Rt plok S04 E R ELar R PRUE Bl B A Blg BT & where o
wing it Herngait @n thiengise FAR. pdrabe fohnthenomaindhgd péetiod 3f tHeh@nehfterial; a
is.shown an alternative netal gate enbodi ment 1300 of
block {408 Bﬁ@@é ¢ Sris\ieleston mateial apderca perdlopof thegvingpon the gate body
: ] ] ga : [.ca 5 I SA . )
P04 TG S0 nd 3Pk S0 "t ey doped
sourcegainandomutd ifihthe gameohdatyorpsubbirata uh2 the gate body portion and the
ani sotropically etched for a fixed tinme, followed by
"chem cal vapor deposition (CvD) of a netal contact
1%Bde t1Rf inderdih o i j fode, it i
al i gned over t hgk %&e@%ﬁ%ﬁ%%gﬁﬂﬁhﬁeﬁéww?gﬁ% ﬁ%h{mde’ s
to be prdersieere thatvriaohi adtenat vesn ndvefieibns, 12d0var@fomewvdt be ragparent to
to FlLG, .14, . therein is .shagwn a _.nmethod 1400 for .
those MR (b, i et OPRE o besfe ABRruOR o d5orgiheR. 1% intended to
embra@CalbsudBRRemwivdl, inbeiflRbesBNind VirRAbhORhich A1 WRhiAQHe 3490 of the
. i ncl udes; a bl ock 1402 of formng |ayers of gate
included elpiges: rAl mpdtersysehforthyarein pashewmlin theragcerapanyingt dsawiilgs are to
; ' e , bl ock 1404 where the
be inte agt%%a%t%eﬂr ﬁ%ﬁﬁ%ﬁig%gd %glﬁ)'?l?rgﬁﬁ%?eng% the gate material are
processed to forma cap and a gate body portion; a
bl ock 1406 where a wng is forned on the gate body
portion fromthe remaining portion of the gate
material; a block 1408 where the gate dielectric
mat eri al under a portion of the wing on the gate body
portion is renoved to forma gate dielectric; and a
bl ock 1410 where a lightly-doped 5 source/drain is
formed in the sem conductor substrate using the gate
body portion and the wng. Wile the invention has
been described in conjunction with a specific best
node, it is to be understood that nmany alternatives,
nodi fications, and variations will be apparent to
those skilled in the art in light of the aforegoing
description. Accordingly, it is intended to to enbrace
all such alternatives, nodifications, and variations
which fall within the scope of the included cl aimns.
All matters set forth herein or shown in the
acconpanying drawings are to be interpreted in an
illustrative and non-limting sense. 7 The invention
clained is:

wing
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1. A manufacturing nethod for a sem conductor device
conprising: formng layers of gate dielectric

material, gate material, and cap naterial on a

sem conduct or substrate; 5 processing the cap materi al
: . t] of the gate material to forma cap and a

Themggkﬁle&cg%&fhg%rti on; formng a wing on the gate body

portion froma remaining portion of the gate

mht er i Almanuéroninggnéthed §rtasestidh@isr devitatoehipaikingnder
a_.portion of {he vvi,nf; on the gate body .10 portion to
fiorming Gyew of eptecdielestricapyterigh ngatt) matetiglh@ng -@ppaaterial on a
sour cegeq[i@glﬁugtgg%@ﬁtrm. the sem conductor substrate

using the gate body portion and the w ng wherein the
heotessing dhe eapdhitend]l ante poirtip ofshe pate eratdrivdino fdmm a cap and a gate
hori ZO[?}%@' %h of the cap. 2. The nethod as cl ai ned

in clal¥yPo ein formng the wing includes 15

rRUAMcNS Wilg @t gReeslas hase t

cl ai m§d in gl aim 1gf urt herlt)co!rsrps?osnil %g?@%?{ﬁn%ng&gogﬁrfsf?e gate
spacermgietdlhd t he gate body portion and over the

r LN parti. of the gate material.and the gate
Pt e el iPieaific matamth R, Peitien P i pelhe sate body
sour cejoiitiéi 1 forrfa@ateatldettionaldl y using the first

spacer. 20 4. The nethod as clained in claiml '
ffgff{lﬁ‘éra lightbyrdoped gource/draim gpeionf inrthe sepisepducierairheirathusing the
gat e ' . i.nj i f ..
Phe. garey BB bordn 38 Y Sind, DR Hotho BRI HAR e wing i
f or m ngidar thee drchosipentel waitloofitle tdpe first spacer;

renmovi ng the remai ning portion of the gate materi al

ex CeptThen@rkhddhes fdldififed SnacRim I Reherdlh FRGPP (SPIERE includes
.and the cap; and renoving the gate dielectric materi al

roundipg, theroutside qelge thesepfof t he wing removes the gate
dielectric material under the second spacer. 5. The
rfet hodlhesnethed asedaimeddh alaim 4 fiher kemposimgr i si ng:

REPRS G 7B B B30 oH B2 porion of
spacerth@pale bii€erBe enthe PRRU ectSc material; and

forming the lightly-doped source/drain region additionally using the first spacer.

4. The method as claimed in claim 1 further comprising:

forming a first spacer around the gate body portion and over the remaining portion of
the gate material and gate dielectric material,

forming a second spacer around the first spacer;

removing the remaining portion of the gate material except under the first spacer, the
second spacer, and the cap; and

removing the gate dielectric material under the portion of the wing removes the gate

dielectric material under the second spacer.

5. The method as claimed in claim 4 further comprising:
forming a third spacer around the gate body portion and the gate dielectric; and

removing the first spacer and the second spacer.
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6. The method as clainmed in claim4 further
conprising: renoving the first spacer and the second
spacer; formng a further spacer around the gate body
portion and the gate dielectric; and form'gg a
sqQurce ' i Lh: 1 he. sem conduct or. substrate
ugi ng ?ﬁ‘é%eu%rotrdﬁdgf ﬁ%ﬂ%@énraglnég%rﬁ?ﬁgorﬂ%?%% as cl ai ned
i renodangthe firstrspier amdiiprseSondGpheds; M ngf a met al con: ﬁcg
oyer .the te body portion. 8. A manufacturing netho
f \éqn%n%%ﬁ?f?@ﬁ %Hil&?f&mla@\ﬁbe gateppy paiting and Breraatryliplggisicsand
Oforilihg & 9Buret/@%indesiBh idt fs!e&?&nﬁffét&%u%}a% ﬁﬁh% the Jurther spacer.
anor phous or polyTrystalline silicon, and ni rlhe cap
teri i.li.con rate; . 10 processi ng the
g?’t ri deeﬁhg g%ﬂ?r)gfa 8 rc:lagl e%?fg 9@%3@%‘?{ C ppﬁ‘élg?ﬂg‘?‘ﬁ‘ﬁ&fget@r contact
over tixogate bydy pdrtibme silicon to forma nitride cap and an
anor phous or polycrystalline silicon gate body
p®r ti OB mAiTABNItthedNetBO® FRH0i AndBAbY &R IBhprRfie:
silicon wing on the anorphous or polycrystallin
sfarmens lgwere dodificpnr diosrdef rognidridednemixiden gnaperil ;amcuphous or
the 1 ousS:-ar poliyerystalline silicon to . form
an anmo %lﬁo étg@?g%%l?é%ra)ggt LAPPF 5 m_gﬁeflf‘lco&ﬂa Rl Yhpigate;
r proosssing thé @itsdd tapofiatdiisixardea ﬁdirtiﬁh lof kit @hél® or polycrystalline
material, under a portion of the anorphous or o
pol ycr SEEe) 10 faem @i nirids rag aind apjamprphous oF pelycyystadline silicon gate
di el ecpgdyortidPr M ng a lightly-doped source/drain
region Hﬁi e Semi conductor substrate using the 20
afoompipoes  emogphbyc rors palykiysealliiel isitieon Wiviig @ﬁth €ie @ftbrphous or
formng .a paoly netal dielectric |layer over the _
anor pHOUETSAEF SLiga; ghls R PYREbriromttsrasdsies portion of the
wher ei M&@ﬁoﬁQ{r'p%%} albhdtitcH o ﬂ?%%dﬁl{(ﬁﬂgﬂﬁ&gﬁ%@%talhne

the horizontal w'dth of the cap.
cl ai medili¢on wingigate8 wherein form ng the anorphous or

srsren%OL ¢ :£ :glgl&(lajle '&leoﬁiz.#ele Igfg Orgg?ﬁtg e%vyﬁ?n itgrfall ulgnedse’r rao %Qgiio?lgof the
t enper ahétpRéiod Bo]@’&t?@ﬁﬂﬁrﬁ: PdodalateOping I(Qfon-m?%df@ gf%%étrﬁ:?
u

claipmed in claim rther conprising: formhng _
rfpFrainge Hightlyrdoppd seurce(drsim tegidreinghe sphicasdustor substrate using the

rdcgpdserrcalionoreinfopphioasluotor
Phe. T i o e pab bRl Bon e BBiens”” So° "

Hotntinpys pallyl metel GeletgRnagéidotdnehs kinbfMBuFbP¥bReryRfalline silicon
nitrided oxide material; and ) L
wing gate wherein the horizontal width of the wing is wider than the

horizontal width of the cap.

9. The method as claimed in claim 8 wherein forming the amorphous or
polycrystalline silicon gate wing includes rounding the outside edge thereof using a high

temperature/high pressure oxidation.

10. The method as claimed in claim 8 further comprising:

forming a nitride first spacer around the amorphous or polycrystalline silicon gate
body portion and over the remaining portion of the amorphous or
polycrystalline silicon and the silicon dioxide or nitrided oxide material; and

forming the lightly-doped source/drain region additionally using the nitride first

spacer.
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formng the |lightly-doped source/drain region
additionally using the nitride first spacer. 9 11.
The nmethod as clainmed in claim8 further conprising:
form' ng a nitride first spacer around the anorphous or

d
Pl ameP b Rstioas S EeR AR’y rRB BRI 37 1 Con

dfommntt@ a aritridiet firistd qﬂcaxardmdr&teeﬁm@lphoﬁs bOpolyBgsNin@Xdil®n gate
second, spacer, ai?éland the nitride first spacer;
renovi h%‘%f Rertion R ViE tsofMPEROBY Of Melysmsiadisuslienn and silicon

pol ycr ¥ipkaleldr Aridid bG@ImgeRERT  under the nitride
first spacer, the oxide second spacer, and the nitride

clopmingrah omémwvmgsnab@r amdnddeﬂdee(ﬁldeS}xat:erni trided
oxide.malEhg . eV t%e silican diOXIgy or nitrjided
oxXi e ¥ ’iema“ﬁ% 8 ‘Pﬂé’ dR% gmozehoys, @r Ppacerstalling ggemn except
gate dinglee@lddifide fikf speber, ThCoATBL M@n@?pa%lahﬂ@fﬂe gﬂnde cap; and

claim 11 further conprising: renoving the’ nit
f Iiefrgl’»’ltgﬁé@ eHlicam dioxitle aittided exida masqub MmO VER dlefsulndolnehomde or

Gt o R T PAR e S5l Bea P oy P & e Belectric

- OXI t|o rocess.,. 13, . T hod as. clained in
c ai m &‘Pﬁé‘f‘ clagirdrin Slairg hﬁ fggh?ré%‘?ﬁwlﬁ‘@gt he nitride
fﬂeﬁl%ifm?lﬁ§ Bitri@d st Hﬁcé})&'ng %é&ﬁ@@&c@ﬂ@ Eer; L M g an

oxi d rther spacer around the amor phous’ or
plortherr ymcaﬁismgwef $h¢ iagorphgas eor polgcrystelligatséiadnegaetinglading an

d f sour.cel n in the sem conduct or
2 Bbst k! ”&rpg%\?sné pf% §ry<§%ﬁ18’ee IF d’?‘?‘#@f’n Ipéoﬁﬁ%*er 20 14. uThe

th Cla m 8 further conprisin

r mog’éh %Ségggémegd’t‘ clagpd ft‘ﬁ]éerzfﬁﬂlﬂ’ﬁgg&s or )
R@ﬂnﬁ@fnﬁ&h@hﬁﬂl&eﬁéé $pabQAn@ Befoi@NecOR {ga0g; 10

forming an oxide further spacer around the amorphous or polycrystalline silicon gate
and the gate dielectric; and

forming a source/drain region in the semiconductor substrate using the oxide further
spacer.

14 The method as claimed in claim 8 further comprising forming a metal contact

over the amorphous or polycrystalline silicon gate body portion.
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