METHOD FOR FORM NG | NTEGRATED Cl RCUI T [BEEMEE URES EROM
SUBSTRATE OXI DATI ON MASK LAYERS BACKGROUND OF THE' | NVE

manufacture of integrated circuit devices upon semit
substrates possessing oxide isolation regions. Mre partlcularly, t he
present invention relates to a nmethod fadr using within the fabrication of

|t egr at ed i (e dle BRI Tk GBI IR AN L2l ErpOLgES Phon

maski ng struc ormng oxi N FTegions upon

sem conduct or 5UbshﬁﬁkéongucﬁﬁﬁcébﬁétﬁﬂT foﬁ?bﬁingAhhsknhﬁ %3%6d circuits
are typically fabricate upon sem conduct or strates wthin and upon
whose surfaces are formed resistors, transistors, diodes, capacitors and
other electrical circuit elements. These el ectrical circuit el ements are
connected internally and exggergrbunbOoFheHBEMNVERGEONOI Substrate upon

whi ch they are forned through conductor netallization |ayers which are
separated by insulator |ayers. 2 In order to assure optinmal performance
of advanced integrated circuits it is inportant that individual integrated
circuit devi Téeld blii ahehoaeenftiegrated circuits be sufficiently

The present invention relates generally to methods for
manufacture of integrated circuit devices upon semiconductor
substrates possessing oxide isolation regions. More particularly,
the present invention relates to a method for using within the
fabrication of integrated circuit deviées upon a semiconductor
substrate portions of masking structures used for forming oxide

isolation regions upon the semiconductor substrate.
2. Description of Related Art

Integrated circuits are typically fabricated upon
semiconductor substrates within and upon whose surfaces are formed
resistors, transistors, diodes, capacitors and other electrical
circuit elements. These electrical circuit elements are connected
internally and externally to the semiconductor substrate upon which
they are formed_through conductor metallization layers which are

separated by insulator layers.
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electrically isolated fromone another. The nethod through which this
el ectrical isolation has traditionally nost conmonly bee : :

t hrough formation of Field Oxide (FOX) isolation regions UFFoREEhgAS BEEN
discrete integrated circuit devices or integrated circuitldevi SEPLACED.
FOX isolation regions are comonly formed through a LOCal Oxidation of
Silicon (LOCOS) nethod whereby portions of a silicon sem conductor

substrate exposed Uiy Outlaey LOGTS: QxFBt I IRSK SREUGLILGAA CofXi vl de

form FOX i sol ati on regions. - The nore advanced oxI dati on mas

struct ur eintegirdtead Pekyaikscan Busf anpditQeeS 4R OPRE)kvadRlaqy iRdddRited

| ayers of masking naterials to achieve fine. line-width and defect-free FOX
regi ons wimiustibdéaicésl vithefueRopar dnteighatklieclivRatea el adli Of 1 1kht 1y
integrated circuit devices or device cells. Msking |ayers which are

typi cal | yelepimieall Iy isFRIHEOF mon daid ahottde St s uietHod f1ofdidty WJH@%h

I sol ati on regions upon a sem conductor substrate include: (1) a blanket pad
oxi de | ayeris neddrarityladjsnlatigm sasi cradiittionaldystmese, cotmoallyl dueat
polysilicon buffer layer upon the blanket pad oxide |ayer, which bl anket

pol ysi | i AFMMAYighddyis tibcouds Sormationdaé Faeldr ioxtidens HOX )c aisfd latiient s

of thermal expansion of masking layers within the 3 LOCOSs oxidation mask
struct ur eHRNS 3)surpeundingd discrekeni intggrated circuit devices or
integrated circuit device cells. FOX isolation regions are

commonly formed through a LOCal Oxidation of Silicon (LOCOS) method
whéreby portions of a silicon semiconductor substrate exposed
through a LOCOS oxidation mask structure are oxidized to form FOX
isolation regions. The more advanced Locos' oxidation mask
structures, such as Polysilicon Buffered LOCOS (PBLOCOS) employ
multiple layers of masking materials to achieve fine line-width and.
defect-free FOX regions which substantially reduce parasitic
effects betweeﬁ adjoining integrated circuit devices or device

cells.

Masking layers which are typi_cally employed in a PBLOCOS
oxidation mask structure for forming FOX isolation regions upon a
semiconductor substrate include: (1) a blanket pad oxide layer
immediately adjoining a semiconductor substrate, (2) a blanket
polysilicon buffer layer upon the blanket pad oxide layer, which
blanket polysilicon buffer layer absorbs stresses due to variations

in coefficients of thermal expansion of masking layers within the
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I nsul ating | ayer which provides a surface inpervious t
environnent to which exposed portions of the bl anket piblTy4$SHEER WGBRRN
| ayer- and the bl anket pad oxide |layer will subsequentlly be .
form ng FOX isol ati on regi ons. Subsequent to formng F 'solration regions,
the masking layers are typically stripped fromthe surface of the

sem conduct or substrate to | eave renaining active regions of a

sem condy@Icey: | [ n Y atyh ' toqn. ions_ .

W N n A s s Aok KL R M B p e R ERRE DL F 8 B a0e
t hen for mp@ullae iglecliaves G i to BRI S 4 O LALer ¢ L to.for

I nt egrated circuifﬁ upgﬁéthgﬁggﬁiégﬁ%uctor éﬁbgp?g?g% Af@ﬁggg%ggﬁe‘E%Lé%Eé
met hod hasciskrtdeth Wehv ifonmenyi donamiisict & ed@NgoirelioHa € FOKnies ¥ Bidit
regions within integrated circuits, the nultiple masking processes

enpl oyed Peilytsiid itdom PRI XS daybed ary bhei midniest apadt gL dONsHFRRg wilhe
problemto which the present invention is directed is to effectively
utilize Wubsiequantilyondect erpesedctwiies tfolmif@r rEok Up¥b Bfiiote regions.
sem conduct or substrate regions protected beneath PBLOCOS oxi dati on mask
st r uct ur S#bsequiegrts tof £otrosmg FROLEE latiidal regionsk She usssk B5g HydYs are
previously protected those active sen conductor substrate regions. By

usi ng pofPdsaldly shkrippPBLOCDS tixé dsur Dacensk e waEmilcemddttiod Gubstrate
integrated cjrcuit device structures upon active sem conductor substrate
regi ons pPeitARS yrpmainéngd asgive regions of a semiconductor substrate

which are defined'by the FOX isolation regions within and upon the
semiconductor substrate. Within the active regions are then formed
_the electrical circuit elements to be interconnected to form

integrated circuits upon the semiconductor substrate.

Although the PBLOCOS method has served well in providing
functional and reliable FOX isolation regions within integrated
circuits, the multiple masking processes employed within the
PBLOCOS method may be involved and time consuming. The problem to

" which the present invention is directed is to effectively utilize
within semiconductor structures to be formed upon active
semiconductor substrate regions protected beneath PBLOCOS 'oxidation
mask structures portions of those PBLOCOS oxidation mask structures
which previously protected those active semiconductor substrate
regions. By using portions of those PBLOCOS oxidation mask
structures when forming integrated circuit device structures upon

active semiconductor substrate regions previously protected by
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4 those PBLOCCS oxidation mask structures, there nmay be;desrgne
econom cal Integrated circuit manufacturing proce s TH
efficiently uses PBLOCOS oxidati on mask structures. Mt hig
PBLOCOS oxi dation mask structures may be forned and nodified upon
sem conductor substrates are known in the art. For exanple, Hodges et at.
in US. Patents 5,250,229 and 5, 338,968, disclose nethods by which
exposed g Y, h|

Hess pBiogss ékiasgﬂoﬁ%é Ley@eéui%g yS| C&Xgl F %‘??% r&.-]s%yer

structures may be masked suc ose exposed
ocHBSI T &fich

-edges ar CefGhoMSAEP! it drard dakipayeen 4 g&
upon which is formed the LOCOS oxI dation mas structure I S exposed to an

oxi di zi nge £Vt LONERPt uses NPBHOESS 0ok idaefoftmabk &PribSurdat ent 5, 338, 750
di sclose a nmethod for form ng and renoving a LOCOS oxi dation mask structure
froma sem conductor substrate whereby pits are not fornmed in the

sem conduct or substrate upon which resided the LOCOS oxi dati on mask
structure. DesirablMetitoddetirdudgh ewibdh oRBLOCOD Ugbi ddt Tdn pRddk oSredtieres
PBLOCOS oxi dation mask structure enployed in formng FOX isolation regions
upon a seRf¥dpelutarmed dst medd fiired bpoanpkmiedninctornsapgsppatesnsrefknown
integrated circuit device structures upon the sem conductor substrate :
regi on whiBhtR@earBl OO0 oxkateplon Heddesteticatr elpribiSctBatent SUEIR 6t 288S

woul d prOV|de for econom cal manufacturing processes which efficiently
utilize td8dnaPeppBr268 disclose methods by which exposed edges of

-1HAS BEEN

polysilicon buffer layers within PBLOCOS oxidation mask structures
may be masked such that those exposed polysilicon buffer layer
edges are not susceptible to oxidation when the semiconductor
substrate upon which is formed the PBLOCOS oxidation mask structure
is exposed to an oxidizing environment. In addition, Tuan et al.
in U.S. Patent 5,338,750 disclose a method for forming and removing
a LOCOS oxidation mask structure from a semiconductor substrate
whereby pits are not formed in the semiconductor substrate upon

which resided the LOCOS oxidation mask structure.

Desirable in the art are methods through which portions
of a PBLOCOS oxidation mask structure employed in forming FOX
isolation regions upon a semiconductor substrate may be employed in
forming portions of integrated circuit device structures upon the
semiconductor substrate region which the PBLOCOS oxidation mask
structure protected. Such methods would provide for economical

manufacturing processes which efficiently utilize the materials

]
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from which PBLOCOS oxidation mask structures are forned==Mareove =
nmet hods may al so provide for reductions in defect dens”ﬁﬁag;gmggﬂhmngEﬂ
prrocesses through whi ch PBLOCOS oxi dati on nmask structunles ar aepeAOEDd. Su
reductions in defect densities would, in turn, provi de Sgrer—ScH FEOTESEEOr
yi el ds. SUMVARY OF THE | NVENTI ON The object of the present invention is to
provide an integrated circuit fabricatiog nethod whereby portions of a

PBLOOCCS ozg&atdrﬁfbmko&b%uskgasd%%gsﬂ%&ﬁg{&ﬁ%‘}%&‘f‘gﬁn%{gfﬁéﬁ% vEES

be enpl oyed in form ng upon the active sem con

T h Qe dRiad iy o1 361 YY1 AeCBIP bR IRqdsL 1 [ dee ol TALAOD: Pl

Integrated circuit device structures upon the active séem con

| n accor datis ibidteb nbj est e RV i 0q,.f; |
PBLOCOS oxi dation mask st rﬁ%%%%séyi nﬁ§g§%1bﬁg%#tcglgr%t§%g€%$r g’tﬁlt(aac}:g'\rﬁy c?{é&g
??Qyw%ﬁfﬁg

Struct ur est mpotueed iat@ gefio¢edducsiiéh RIS LY nOHBIFL R QEREEE
PBLOCCS oxi dati on nmask structures is disclosed. A Polysilicon Buffere

LOCal Oxiirattwm ofpr@vides {0 desdusidriGiidrad s first formed upon
t he surface of a sem conductor substrate. The PBLOCOS mask structure

conprises a blanket pad oxide |ayer fornmed upon the surface of the
sem conduct or substrate, a bl anket polysilicon buffer |ayer forned
SUMMARY OF THE INVENTION

The object of the present invention is to provide an
integrated circuit fabrication method whereby portions of a PBLOCOS
oxidation mask structure formed upon a semiconductor substrate may
be emp;oyed in forming upon the active semiconductor regions
protected by that PBLOCOS oxidation mask structure elements needed
in the formation of integrated circuit device structures upon the

active semiconductor regions.

In accord with the object of the present invention, a
method for employing PBLOCOS oxidation mask structures in forming
integrated circuit device structures upon active semiconductor
regions previously protected by those PBLOCOS oxidation mask .
structures is disclosed. A Polysilicon Buffered LOCal Oxidation of
Silicon (PBLOCOS) mask structure is first formed upon the surface
of a semiconductor substrate. The PBLOCOS mask structure comprises
a blanket pad oxide layer formed upon. the . surface of the

semiconductor substrate, a blanket polysilicon buffer layer formed
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6 upon the surface of the blanket pad oxide |ayer and a patterned sil
nitride layer formed upon the surface of the bl anket Wﬁﬁ§§%*#%?m+ égﬂ
| a

| ayer. The portions of the blanket polysilicon buffer

pad oxi de | ayer exposed through the patterned silicon n'fr-
then conpletely oxidized to formw thin and upon the surface of the

sem conduct or substrate Field OXide (F®X) isolation regions which separate

i LXE Zﬁﬁ‘?%gﬁﬁéﬁ%g{ré%i G é:i Fhﬁaﬁz@%ﬁcﬁe oSore dbSt lrataerh% SepLte fied
3h: cﬁ_t:r;’%‘% &8 Bo iRt nSAVER) %fﬁ‘f% BB e S8R eeg, FOR T BTabRue’s
hdd ¢ onb pattsfRrBuEFeR Tt She oY peni qlé?%%&%???é%ﬁﬁﬁgﬂ’gggg?“&én
the pat{ g, eed, PRLYSE! hEAN chl! bAlarhior AN, PRl ﬂ;@%&@&%ﬁﬁ&u%ﬁyﬁﬁe

f
yi el d portions o%¥|n egrate% circuit device structiure rmed upon

active sgakeePHEa! Qi 1880 Qr idee f&ﬂﬁogdectcﬁens%ﬂprﬁt&l Thexieited b
‘the present invention provides efficient usage of |ayers of naterlals from

whi ch  aEermnokiRa inBladd vt dehé OBubBakeS bifudny aSemildumdightdhesadstrataal
patterni ng of portions of PBLOCOS oxidation mask structures remaining after
FOX i sol Rried@d r egides qrexor b laworn segimylucimicisubsépatate active
substantial quantities of materials and sem conductor processing equi prent
ti e naysémisenddctorf gediiogsud €itd i semieohdectvct substrate. Upon the

active semiconductor regions reside remaining portions' of the
PBLOCOS oxidation mask structure which include the patterned
silicon nitride layers which reside upon patterned polysilicon
buffer layers, which patterned polysilicon buffer layers in turn
reside upon patterned pad oxide layers. Additional patterning of
portions of the patterned silicon nitride 1layer, the patterned
polysilicon buffer layer and the patterned pad oxide layer yield
portions of integrated circuit device structures formed upon the

active semiconductor region of the semiconductor substrate.

The method of the present invention provides efficient
usage of layers of materials from which are formed PBLOCOS
oxidation mask structures. Through the additional patterning of
portions of PBLOCOS oxidation mask structures remaining after FOX
isolation regions are formed upon a semiconductor substrate,
substantial quantities of materials and semiconductor processing

equipment time may be saved in forming-upon active semiconductor

| This Sheet Has Been Re lace
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7 regions of the sem conductor substrate portions of integrated circuit
device structures. BRI EF DESCRI PTI ON OF THE DRAW NGS THg Tgﬁgg YiaB%een
drawi ngs, which forma nmaterial portion of this applicati gi

following: Fig. lato Fig. |e show schematic cross ]
which illustrate a sem conductor substrate upon which is forned integrated
circuit devices in accord with the prefegred enbodi nent of the present

I nvention §E§QBIP NTS The. rese entl n
provi des S npl i fEe?hng:h égﬁb?%ﬁ'@g?@ Fggggfgg m‘?%’iﬁ"’tg tr:Pe ﬁgfﬁgsg
may be foéﬂagquQQEQIEEagéﬁa@téyggconductor regi ons of sen1conductor
substrates, which sem conducior substrates have fornmed wthin and upon
their surfaces Field OXide (FOX) isolation regions. The present

i nvention provides that portions of a Polysilicon Buffered LOCal oxidation
of silicon (PBLOCOS) oxidation mask structure remaining upon a

sem conduct or substrate after other portions of the PBLOCOS 8 oxidation

mask structure have been mors sk dor SPFOR X #1850 | S8 AWfNGs

The accompanying drawings, which form a material portion

of this application, show the following:

Fig. 1a to Fig. 1le show schematic cross-sectional
diagrams which illustrate a semiconductor substrate upon which is
formed integrated circuit devices in accord with the preferred

embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention provides a simplified method by
which integrated circuit device structures may be formed'upon the
active semiconductor regions of semiconductor substrates, which
semiconductor substrates have formed within and upon their surfaces
Field OXide (FOX) isolation regions. The present invention
provides that portions of a Polysilicon Buffered LOCal Oxidation of
Silicon (PBLOCOS) oxidation mask structure remaining upon a

semiconductor substrate after other portions of the PBLOCOS

\
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regions may be patterned to formupon the active regi ong—at—the

sem conductor -substrate portions of integrated circuit {JdENISCSHERT ES BEEN.
By formng portions of integrated circuit device structires | REPLAGED
fashi on, substantial efficiencies may be realized in ser 0
manuf act uri ng equi prent usage and materials consunption. The method of the
present invention nay be enpl oyed in an$ sem conductor nmanufacturing
process %ﬁﬁr Y P [ i ciyre d yied 1t Q. sf.Qr m
Wi thin an t?%&rr} oé‘( yean%q( C O%é:%%%r su%ger g’?’g E&n%yg}%é% iq:(?n ﬂroé"é'ls ?rﬁép vﬁ%aclﬁ%m?{
separ at e ;! §ﬁ¥} d | QRS t end,con t

(2) the po%ﬁo\éﬁs of” t % E%t%glgsg atflggrr? é’E‘ g‘?%o?ﬁﬁé%e%?%’ﬁg égo?frﬁt e
senicondgggy'éﬂgﬁgé egakt e ] alylgony | recfpL R i
used for portci ons o |ntsg%r g%g%igcié:%jf evi ce g{’?%@?ﬁ?g? f%];irbre upon tl%%
active sQERRAMHEO! T ag) Ofophi hH° pde Ui 6ARAUGE Of RuSAlE. They 1B e 1ok
~the present !nvgntion.2§§ E%Péh%§o§g§ ﬁn forn$n§m?ﬁpegratgdcc?rpuit devi ce
struct ur e riddthires/ alirPUEhti%PeEaShibR] CH M SCakt {£Y1 Lo flLVE CENEIEPS -maa{Th%e
met hod of the present invention may be enployed in formng integrate

circuit d@aildﬁ:airmurﬁ!wdﬁd&waﬂ%ﬁuﬁaﬂﬁﬁqi%e%@mm (RRAge and
integrated circuit device chips, Static Random Access nory ( SRAM

i nt egr at echteri®ls consumption.

The method of the present invention may be employed in
any semiconductor manufacturing process wherein: (1) a PBLOCOS
oxidation mask structure is employed to form within and upon a
semiconductor substrate FOX isolation regions which separate active
semiconductor regions of the semiconductor substrate, and (2) the
portions of the PBLOCOS isolation mask structure remaining upon the
semiconductor substrate after the FOX isolation regions are formed
may be used for portions of integrated circuit device structures
formed upon the active semiconductor region of the semiconductor

substrate.

The method of the present invention may be employed in
forming integrated circuit device structures within various types
of integrated circuit device éhips. The method of the present
invention may be employed in forming integrated circuit device
structures within Dynamic Random Access Memory (DRAM) integrated

circuit device chips, Static Random Access Memory (SRAM) integrated

i



circuit device chips, Application Specific Integrated Crcuit (ASIC
integrated circuit device chips, and integrated circui‘Tgﬁy Ce-£hi E%ﬂylng
wi'thin their fabrications field effect transistors. 'he IS:: j%@%ﬁ e
present invention had broad applicability wthin i '
chip fabrication technology. Referring nowto Fig. la to Fig. le there is
shown a series of schematic cross-sectiogal diagrans which illustrates the

progress .age abyry e} fy . ir of field effect tr i i, Jd.n
accord Wl!ct ttlg: p?%‘%?%ecf’r t{elr%%éo’di rg‘gg’th%ﬁ%?ﬁen p%@ggﬁglfznv&hﬁ%ﬂéég‘in%é"gfrcfﬁ‘\liton
to fieldakkegt { @g§§ Sej t P gl thef,4 n I roUd, 5
devi ces rgay gﬁso {Ee o%érr%% Fﬁ?g{dgﬁ t egﬁnégé[ hggegg'tﬁgendprgélggégi.?gsgntcﬁowréult
These st 4delieees chiglsidRaRha! & iRBlin | Brleid t G4 LQneSt ! Ce Ut
conduct or structure?% Thg ea??ieél élages%ﬁg'faiﬂgigékﬁ§éﬁst%%?*#el €
ef fect 1 R@ARIsIs@¥otrshi ChrOTREiEAB Al NGE P @r;ﬁ% od} thga
I nvention are il lustrat edr&lon Fig. la. %Lo i r?égtg igg@%xgﬁénsgga%’on uc:dor
subst r at @ppd ieR®I 1Weese Gythage !:Eni@?f&éeé PEL{XE0: €X1 43 i 0N MaHrication
structure. Although the present inveniion may be practiced ‘upon
sen condttecanoddlagt.r at es of either dopant polarity, varying dopant
concentrations and varying crystallographic orientations, the present
invention will typically be practiced upon a sem conductor substrate 10
havi ng a (100) crystall ographic

_ Referring now to Fig. la to Fig. le there is shown a

series of schematic cross-sectional diagrams which illustrates the
progressive stag'es of fabrication of a pair of field effect
transistors in accord with the preferred embor.iiment of the present
linvention. In addition to field effect transistors, structures
within other integrated circuit devices may also be formed through
the method of the present invention. These structures include but

are not limited to insulator structures and conductor structures.

The earliest stages in fabrication of the field effect
~transistors which comprise the preferred embodiment of the present
invention are illustrated in Fig. 1la. Shown in Fig. la is a
semiconductor substrate 10 upon whose surface is formed a PBLOCOS
oxidation mask structure. Although the present invention may be
practiced upon semiconductor substrates of .e_ithef dopant polarity,
varying dopant concentrations and varying crystallographic
orientations, the present invention will typically be practiced

upon a semiconductor substrate 10 having a (100) crystallographic

\
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orientation and either a P- or N polarity. The |ayer
oxi dation mask structure which are*formed upon the sulif aag SHedieAS BEEN
sem conductor substrate 10 include the bl anket pad oxijde | apePLACEDt he
bl anket polysilicon buffer |ayer 14 and the patternedtsH= e

| ayers 16a and 16b. The PBLOCOS oxi dation mask structure, as well as each
of the three layers wthin the PBLOCOS gy dati on nmask structure, are
convent i : r k X Le,  .blanket oxi de | ayers may be

f or med ugg%ggggfégﬁﬁgg?bFlghﬁgt?a e gﬁr acéglfﬁggggh met hods i ncl udi ng but
not limted to thermal oxidation nethods whereby the surface of the

sem conduct or substrate is oxidized to forma pad oxide |ayer, and nethods

whereby a bl anket h@ueh a9brBads oMl SETHEIS Yxidat ML RRIAKE Bl ckar@dnYBAN
the surface of the sem cOnductor substrate through a Chem cal vapor

Deposi ti atre( Gbiméd Qbagnaedenh3asLacEnT Cothe VaRALdRIMRT OO Rdle 10
enploying a suitable silicon source material. In addition, blanket
pol ysi | i daeludeerthdarayl HekdtorpRd oRDdesaayeendict okhgUbsahREE pUli8tescon
t hrough nethods including but-not Iimted to Chem cal Vapor Deposition
(CVD) nevhdderandyvdrosm dodaite pditapnsd SBDdFoepderidon1§PEey/Dicaekhdds
whi ch enploy as silicon source nmaterials gasses such as silane, disilane or
silicon dbborithe FBnatLS, opidaticwdnask itrudctureé dead awyls asagaoa bdr thd
upon sem conduct or substrate surfaces via patterning through

three layers within the PBLOCOS oxidation mask structure, are

conventional to the art. For example, blanket pad oxide layers may
be formed upon semiconductor substrate surfaces through methods
including but not limited to thermal oxidation methods whereby the
surface of the semiconductor substrate is oxidized to form a pad
oxide layer, and methods whereby a blanket layer of pad oxide
material is independently formed upon the surface of the
semiconductor substrate through a Chemical Vapor Deposition (CVD)
or Plasma Enhanced Chemical Vapor Deposition (PECVD)_employing a

suitable silicon source material.

In addition;.blanket polysilicon layers may be formed
upon semiconductor substrate surfaces through methods including but
not limited to Chemical Vapor Deposition (CVD) methods and Plasma
Enhanced Chemical Vapor Deposition (PECVD) methods which employ as
silicon source materials gasses such as silane, disilane or silicon
chloride. Finally, patterned silicon nitride layers may be formed

upon semiconductor substrate surfaces via patterning through
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11 met hods as are conventional in the art of blanket silicon nitride |ayers
formed upon sem conduct or substrate surfaces. Bl ankeff—stTTcuorr_m trd

| ayers may be formed upon sem conductor substrate sur f BcHSEHiR AS gﬁ%d
including but not limted to Chem cal vapor Deposition ( cvD) RREHAT and
Pl asma Enhanced Chemi cal Vapor Deposition (PECVD) nethods enpl oyl ng
suitable silicon and nitrogen source nmqterials. Also known in the
art are RaHshs L0 ' t hods rough which. silicon_.
oxi de | ayers ?‘%Sr %dr%}peonl\&éar{%%%ic%r}a uc rg?tdsreﬁbs 7 é:ffterbsfﬁ‘gﬁec% Tyt HR nﬁ"{’{l{ 1.

Wi | e anylaes ngbiraBaOfuddie 2bavRoraLReds %%&{é a's@ezilfagcdé%g.ngo Ig%rﬁﬁ'e%ﬁ

provi de the PBLOCOS oxidation mask structure e pre

the presentlideremiriad haydankely pad %rﬂ!{% '% #%n%%&gﬁ%é’n@%{aﬁ%s%te

formed through a thernmal oxidation process

sen condunirfacesthpéegt Omeithbdle ﬁf&!ﬁiﬁ%iﬂ fomging apketehnagh
oxi de layer 12. In addi?i on, the bl anket po ys‘ill i con bh#'rpgiﬁg#a?ér %4 vﬁa}l
typi cal | Wapwer fospet 6 WD UTIVD) GRAHCE afRD Y1 JBROEriH L O\ BhePl £ ESPapor
enpl oying either silane or disilane as the silicon source material.

Fi nal | y, Defpeosiatitcar (@ECVD)i menhadbreﬂplb?!ﬁ?ssw.lﬁ@aﬁﬂé d6Di ¥bh | and B3} dgerPe
formed through a Chem cal Vapor Deposition (CvD) nethod enpl oyi ng

di chl or osiduniee amdtamiaidsa as Alls skhowan saurtiee Makrer i akeanfaphe MiHdOGEN
source material, respectively. For the preferred enbodi nent of the present

i nvent i oMitridation (RTN) methods through which silicon oxide layers formed

~

»}

upon a semiconductor substrate surface may be nitrided.

While any combination of the above methods and materials
may be employed to provide the PBLOCOS oxidation mask structure of
the preferred embodiment of the present invention, the blanket pad
oxide layer 12 will typically be formed through a thermal
oxidation process by which a portion of the semiconductor substrate
10 will be consumed in forming the blanket pad oxide layer 12. 1In
addition, the blanket polysilicon buffer layer 14 will typically be
formed through a Chemical Vapor Deposition (CVD) process employing
either silane or disilane as the silicon source material. Finally,
the patterned silicon nitride layers 16a and 16b will typically be
formed through a Chemical Vapor Deposition (CVD) method employing
dichlorosilane and ammonia as the silicon source material and the

nitrogen source material, respectively.

For the preferred embodiment of the present invention,
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12 the bl anket pad oxide layer 12 is preferably about 50.te-about 300 —
angstrons thick, the blanket polysilicon buffer |ayer 14yisspref engiEeeN
about 500 to about 5000 angstrons thick, and the pattagfned sighiageDni trifje
| ayers 16a and 16b are each preferably about 500 to al¥eoet—5600—crgStrors—

thick. As shown in Fig. la, the blanket polysilicon buffer layer 14 wthin
t he PBLOCOS oxi dation mask structure is tpreferably etched using as a mask

h i1, jtri. : d b I i ni I
L1 P S S 6ORN LR Lavete 105 Bl Ohuoly LEBE 6T L s
f t.Q ; t 0 t ... .Referri t ig. |Ib,th
oreas of SRENGRD (Aot L300 RN T RSN IONL il Py
crbodt Terke by Shol | SUST T ap I8N oo | B8, OBy ene

olysili f{g& e a Xi L.ayer
ltohr gugh %%éﬁ n}é%yg?r%g%n. nl‘%ér]ﬁdsev%e?gglggaa% lslg‘g)éhgvag’b?%cﬁlz%d
to form tawo O 4G A AlHdndut 8908Nand8Rrom8PARdK18CA W é@éo‘a}a?{é&glﬂ;ﬁ.“ #4€ the

sem conductor substrate 10. Sinultaneous with formng on reglons

18a, 18b HIEhKEE pS1FdEl el Ofe®©f 14 Per PRkt @5 BRI nPRH OPRIBCORY &S detd ANd
12b fromthe bl anket pad oxide |layer 12, and patterned polysilicon buffer

layers 14aasindstirdhcdumm i iredl] weltsdd auidgfdera s the Jdidadeg -
t hrough which FOX isolation regions may in general be forned through
PBLOCOS sdldiataronnidskdet riayewrsesLéa eahdowsb ) tbe Iaddve remaining lesser

exposed thicknesses of the blanket polysilicon layer 14 in those

etched areas of about 250 to about 2500 angstroms.

Referring now to Fig. 1b there is shown the next series
of process steps in accord with the preferred embodiment of the
present invention. Shown in Fig. 1b is the PBLOCOS oxidation mask
structure of Fig. 1la wherein the portions bf the blanket
polysilicon buffer layer 14 and the blanket pad oxide layer 12
exposed through the pattérned silicon nitride layers 16a and 16b
have been oxidized to form the FOX isolation regions 18a, 18b and
18c within and upon the semiconductor substrate 10. Simultaneous
with forming FOX isolation regions 18a, 18b and 18c is the
formation of the patterned pad oxide layers 12a and 12b from the
blanket pad oxide layer 12, and patterned polysilicon buffer layers
14a and 14b from the blanket polysilicon buffer layer 14. Methods
through which FOX isolation regiéns may in general be formed

through PBLOCOS oxidation mask structures are known in the art.

[
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13 Such met hods include but are not limted to dry thernal OX|dat|on
met hods, wet thermal oxidation nethods enpl oyi ng steamge
noi sture and hi gh pressure oxidation nethods. For the [ é?@%ﬁ@i-ﬁ ,
of the present invention, it is inmportant that the therjpal-obt4 ia—;w-
process whereby the portions of the blanket polysilicon™DU ayer

the bl anket pad oxide layer 12 exposed thyough the patterned silicon
Toa,  1op 04N TerPReR GreladRL i aries ma: (A (oacRh R HRA T R
and 14, msdore Wy éﬁ%%agéata%a?ﬁ%%ﬁ;@%?gg%' S 650, eharm 55 Dt
AR 'ugr%"t £ M e o R p%ﬁ%gfanee& 5851 oo but fer

| ayers 14a and 14b, and the patterned pad oxide Iayers 12a and 12b is
limted when the FOX isolation regions 18a, 18b and 18c are forned within
and upon the seni capgueharp fé'f’éf%@&een%ﬁmm%r ehbvgkxﬁ%ﬁg A Gt
and hi gh pressure conditions for the preferre iment of the
present iizvenmpeptahfie £k3ti SHA itpR i 0B%i&88ioh8PpRHEe48C Wifreby the
preferably formed at about 850 to about 1100 degrees centlgrade and about
1 to abopbriioaismogptive 451 AHIESE Wl y Al ISics owF flay n1aierengeahd #hd blldnket
t he absence of the

pad oxide layer 12 exposed through the patterned silicon nitride

7er 14 and

layers 16a and 16b are oxidized to form the FOX isolation regions
18a, 18b and 18c is controlled sufficiently such that thermal
damage does not occur to the portions of the patterned polysilicon
buffer layers 14a and 14b, and the patterned pad oxide layers 12a
and 12b remaining beneath the patterned silicon nitride layérs 16a
and 16b. It has been found'experimentally that thermal damage to
the patterned polysilicon buffer 1layers 14a and 1Ab,.and the
ﬁatterned pad oxide layers 12a and 12b is limited when the FOX
isolation regions 18a, 18b and 18c are formed within and upon the
semiconductor substrate 10 at comparatively low temperature and
high pressure conditions. Thus, for the preferred embodiment of
the present invention, the FOX isolation regions 18a, 18b and 18c
are preferably formed at about 850 to about 1100 degrees centigrade

and about 1 to about 25 atmospheres pressure.

Also shown by reference to Fig. ib is the absence of the

patterned silicon nitride layers 16a and 16b. For the preferred

.'I-‘his Sheei Has Been RTlaced




patterned silicon nitride |ayers 16a and 16b. For the preferred 14
embodi ment of the present invention, the patterned sili =S
16a and 16b have been renpved since the integrated circliTHISSHEET kHASSBEEN
formed upon the active semiconductor region of the senitondudRERLAGERt r at
10 for the preferred enbodi nent of the present inventionf dO not Tncrude
structure which requires a-nmulti-layer tack wherein a silicon nitride
| ayer resides.upon a.pal ysilicon l.ayer which_in turn resides.upon a.skkjigon
oxt de | gBPoREBEF Of P Trad ek BVERYGY ShonPA Eerretharat oo s lber HiFe
a multi-lLayer stack_c  sed of. those three layvers, th d.sLLi,eon
i tri de RBYEFS 1BE R Teh RRvFPRrRr ErRRrSa ahiTh thSnirhasbEtPd ek EheRn,
patterne LLi.C f I ! Fy &\?cgrr W9 £t R
conpl et es§gﬁ%rank%he9£ugr)¥é€f€§g"eo Y‘?ﬁé %é t%?‘?lle‘%ie %o{nf/l’sl |dc‘%)n uffer layers 1l4a
and 14b. : er, di pEenk,pf § Lo henth&f +h
patterneaEQPFkggﬁeﬁﬁgrf e Fggg%é'ﬂ%GEOPaﬁggﬁfgggfﬁggeabe renpvéh throuah
met hods pi‘égeg'&e tdrpnﬂ«.‘; it hen@lide | BCI i bid  BRlichi Qi fds Wt
cheni cal “an ry plasma etching -techniques. In general, integrated circuit
devi ce shiieiunggepRythexk’ Qhe®dinPan sagtiicsh SENGRAIUCAPer I £8s DAEs Taodh a
PBLOCCS oxi dati on nmask structures under any or all of the followng three

ccﬁndi ti opalycilithe 1ayesratish Gin eurrn ge¥iaessipsstalrs lemymxider Lagses . of
t he

-
-

Should it be desirable to form upon a semiconductor substrate a
multi-layer stack comprised of those three layers, the patterned
silicon nitride layers 16a and 16b would preferably remain upon the
surfaces of the patterned polysilicon Euffer layers 14a and 14b
 rather than removing them comp}etely from thé surfaces of the
patterned polysilicon buffer layers 14a and 14b. For the preferred
embodiment of the present invention, the patterned silicon nitride
" layers 16a and 16b may be removed through methods as are
conventional in the art, including but not limited to wet chemical

and dry plasma etching techniques.

In general, integrated circuit device structures may be
formed upbn active semiconductor regions from PBLOCOS oxidation
mask structures under any or all of the following three condiﬁions:
(1) the integrated circuit device structure employs portions of the
‘patterned silicon nitride layer,'the patterned'polysilicon buffer
layer and the patterned pad oxide layer; (2) the integrated circuit

device structure employs portions of the patterned polysilicen
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patterned silicon nitride | ayer, the patterned polysilicon buffer |layer and .
the patterned pad oxide layer; (2) the integrated circuy .
enpl oys portions of the patterned polysilicon 15 bufjf S SYEET SIS BERN
patterned pad oxide layer; or (3) the integrated circuilt_devifthPLA&GERt ure|
enpl oys portions of the patterned pad oxisde | ayer. Integrated cIrcurt
device structures will not typically enploy upper |ayers of the PBLOCOS
oxi dat i opuFEek S§AVERUrFrdiny | Lat ely: hen .hose upper
PBLOCOS oxi dati on ?rask str uc?%'rsebﬁégé?gbgtg}ﬁs?%ﬁ%o?&y&é&ef é?ri ﬁjg;’an&vr\}et o]
Fig. lc, integRaiteasheWpcaitl O§aviagCt +@Laor § L LSt ' h e

% R R L e T TR

series of process steps in accor t preferr

present ipaveRirined pAOWkide AdyedC | $ndBgRAdLE O] t kA ,{a{%
patter neéﬂpol ysilicon buffer Fj[%!yéer_ 14anana theapg??gyggd pa éggisg:fer ayerre"S
12a to ykdld i peyd REAELy Py oY GBReRUla¥ersaXsY {8 pBRBCHERE Jidlda’/ided
pad oxide | ayer 12a'. Upon conpletion of thi's additional patterning, there
is left empksesteupeuréorumiesdde 1B rapNdnfediatuldy! IBéRedfhadimbdd Ng

FOX isol ation region 18b. Into this exposed sem conductor substrate

regi on i PBLOCHSd oxidatiion/ maskn seracturde 13¢erSourechdsal kuplegledades may
typically be formed into sem conductor substrates through inplanting dopant
ions into the

Referring now to Fig. 1c, there 1is shown a cross-
sectional diagram illustrating the next series of process steps in
accord with the preferred embodiment of the present invention.
Shown in Fig. 1c is an additional patterning of the éétterned
polysilicon buffer layer 14a and the patterned pad oxide layer 12a
to yield the patterned polysilicon buffer layer 14a’' and the
patterned pad oxide layer 12a'. Upon completion of this a&ditional
patterning, there is left exposed a portion of the semiconductor
substrate 10 adjoining the FOX isolation region 18b. 1Into this
exposed semiconductor substrate 10 region is formed a source/drain

electrode 20.

. Source/drain electrodes may typically be formed into
semiconductor substrates through implanting dopant ions ihto the
semiconductor.substrate. The polarity of the séurce/drain.electrode
will dictate the choices of dopant ion to be used in the ion
implant process. Typical dopant ions include but are not limited

to arsenic dopant ions, boron dopant ions, boron difluoride dopant
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sem conductor substrate. The polarity of the source/drain electrode wll

dictate the choices of dopant ion to be used in the ion | nt _process

Typi cal dopant ions include but are not linited to arsenj cri®RRBET HARSBEEN

boron dopant ions, boron difluoride dopant 16 ions ang phosfEmacegiopant

lons. For the preferred enbodi nent of the present invents

source/drain el ectrode 20 may be forned f either polarity through

i npl ant i Agnknkadt BRoSpRbLEGAd syhakrat g,gi Lher LaLsenis Ty

bor on dopant ions? bo?on Q?fPﬁggﬁéeigggant?Pgnéﬁgrp%ﬁ%?%ﬁ%?ug&ggééﬁggioﬁ§,

pref er abkliieapraBeh®Ni hv@h L6} | e A5E-& /HROH '%flé ' er
' { eﬁb 5%%E?Q§8%F§E§%OE?Q?8§

square centineter and an ion | nplantation energy

kev. Altefnaéivigey, gdlarSiayy C R € 0 b r .
di ffusi ng dopants fﬁ%n1a bIanE@?bgggon%ﬁ%%§§g??§c6§§%3y2¥&22gsﬁﬁgxgpgﬁﬁgf
second psupstiacen dia¥eir 2Zrd@yici Bopdhl, IHHE PEE¥ORUHHRREN SPEdboron

t hrough an ion inplant process, a thermal diffusion process enpl oyl ng
phosphor dd£dugrilikeodopentr icms i dr PHoLHHRES Hopard Miohs ,C ?r‘é&l@i%ibtliyo BtOhn
sui tabl e dopant species with the silicon source material fromwhich is
forned tkenpimpkantationddpseysi| about| apes £8. abditheBpgh NehsdpeecthyMare
illustrated in Fig. 1c it is also possible to inplant dopant ions into the
pat t er nedeBbAPSEPFcand bam f on | impsrantiafaiormrmhelty i labositmilot aneabsbiy 100

form ng kgs

- Alternatively, the source/drain electrode 20 may be formed by
diffusing dopants from a blanket second polysilicon layer 22. The
blanket second polysilicon layer 22 may, in turn, have previously
been doped through an ion implant process, a thermal diffusion
process employing phosphorus oxy-chloride or an in-situ process
involving co-deposition of suitable dopant species with the silicon
source material from which is formed the blanket second polysilicon

layer 22.

Although not directly illustrated in Fig. 1c it is also
possible to implant dopant ions into the patterned polysilicon
buffer layers 14a' and 14b while simultaneously forming the
source/drain electrode 20 into the semiconductor substrate 10.
Under such circumstances, the dose and polarity of dcpant ions
received by the patterned polysilicon buffer layers 14a' and 14b
will be the same as the dose and polarity of dopant ions received
by the semiconductor substrate in forming the source/drain

electrode 20. As an alternative or an adjunct to doping the

i



Source/drain el ectrode 20 into the sem conductor substrate 10. Under such
ci rcunst ances, the dose and polarity of dopant ions received by the

patterned polysilicon buffer layers 14a' and 14b w || ?Fg&e
dose and polarity of dopant ions received by the sem i gﬁg%i (e
t Q

form ng the source/drain electrode 20.  As an alterna LUnCt

dopi ng the 17 patterned polysilicon bUf f er | ayers 14a' and 14b

ot or nat PRTIRI | BhvBLT Hegn BYEeet LA R by nafaa il bRy
of 1 he s afe ERBPE) han  olpRerer BFas By s elaiRoitc 2%, I | drartnree
oot ve BURPALHEL i dR S AILEE PRV A P By Ra U Toddn BLer

prefer'r%&pﬁ(1 08 G d AVt d SSF] Vo ﬁﬂkid’@lweﬂfsﬁé’faﬁ&%b O]Effhe

about 5 I onS per 'square centinmeter at an 1on 1 nplantation ener

about 10s4Pe 300 £ %%%\i-a&a% Ry siitmc%fnl lbn%féepaaggrw;@@ rﬁs.?&y@ﬂeby d#

polysilicon buffer layers 14a' "and 14b w vary ac ding to

of the ithegpsind o IFridesPingcatomicy ¢ie Deaddrmel dd DpdlVicdheaser feér
shown in Fig. 1c a bl'anket second polysilicon |ayer 22 formed upon the:
surface Diyére $28" CanRduQldl SebSivat 8 dbBe of Tdparmt apEAt toSawdkyl those
polysilicon layer 22 is

' layers conductive, it is preferred that those layers receive a ion

implant dose of about 1E15 to about 5E15 ions per square centimeter
at an ion implantétion energy of about 10 to about 50 keV. The
polarity of the dopant to be received by the polysilicon buffer
layers 14a' and 14b will vary according to the polarity of the

integrated circuit device desired to be formed.

Finally, there is shown in Fig. 1c a blanket second

polysilicon layer 22 formed upon the surface of the semiconductor.

substrate 10. The blanket second polysilicon layer 22 is

to

e

he polarity

preferably formed under conditions similar to the conditions

employed in forming the blanket polysilicon buffer layer 14.
Specific;ily, the blanket second polysilicon layer 22 is typically
formed through a Chemical Vapor Deposition (CVD) process employing
either silane or disilane as the silicon source méterial. The
blanket second polysilicon layer 22 is preferably about 500 to
about 5000 angstroms thick. As illustrated in Fig. 1c, the blanket

second polysilicon layer is also doped, preferably through_methods

—_—
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preferably formed under conditions simlar to the conditions enployed in
form ng the bl anket ponS|I|con buffer |ayer 14. Spe % | e ggf Canjet

second polysilicon layer 22 is typically formed throtlg és o)
Deposition (CVD) process enploying either silane or disilal '
source material. The bl anket second polysilicon |layer 22 is preferably
about 500 to about 5000 angstrons thickigAs illustrated in Fig. 1c, the

b nket SRRl K5' h6dR LRy 8 adonet, (AL Lar A b el g

layers Weanddfdes 788" d9RANG4B1OVIHRA dGhihy BhDKALaSEROMAL B IsHRALON

| ayer 22 is preferably t sane polarity an ane concentration as the

dopi Ng HeBEHeHII stﬂlfid@ﬁ 1 8Bed2 PO & Prid ety ft@le Lane! oldRitdngnd 4he

Referring nowto Fig d, thére is shown a schematic cross-sectional

di agradexﬂalSTdo&iddiﬁ:ﬂa@.oﬁﬁthsethés QbpPRECESEoPi &S | €o acay d pedteridy
preferred enbodi nent of the present invention. Shown in Fig. 1d are

pat t er negb I ViSiddre Pu R layereeritaldand auh 14b' and patterned pad oxide
| ayers 12a' ' and 12b' upon which reside patterned second polysilicon

| ayers 24a and 24b, respectively. Simlarly, to the additional
patterning of the patterned polysilicon buffer |ayer 14a and the patterned
pad oxi de | ayer l1XRefierrirdiengat ter iedy.poldsi thepe s fshiodmyer skhemasnict
t he

i con

cross~-sectional diagram illustrating the next series of process
steps in accord with the preferred embodiment of the present
invention. Shown in Fig. 1d are patterned polysilicon buffer
layers 14a'' and 14b' and patterned pad oxide layers 12a'' and 12b'
upon which reside patterned second polysilicon layers 24a and 24b,
respectively.  Similarly, to the additional patterning of the
patterned polysilicon buffer layer 14a and the patterned pad oxide
layer 12a into the patterned polysilicon buffer layer 14a' and the
patterned pad oxide layer 12a', the patterning of the patterned
polysilicdn buffer layerS l14a' and 14b, the patterned pad oxide
layers 12a' and 12b and the blanket second polysilicon layer 22
into the patterned polysilicon buffer layers 14a'' and 14b’', the
patterned pad oxide layers 12a'' and 12b' and the patterned second
polysilicon layers 22a and 22b may be accomplished through methods
as are conventionaliin the art. Typically, but not exclusively,
this patterning will involve dry etching through a Reactive Ion
Etch (RIE) process employing chlorine and/or fluorine cohtaining

species.

aced
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ipatterned pad oxide layer 12a', the patterning of the patterned polysilicon

buffer |ayers 14a' and 14b, the patterned pad oxide |a e*lS%&EEfy? B d
- N
e@ PR EA&@%éﬁ .

t.he bl anket second polysilicon layer 22 into the pattefin
buffer |ayers 14a''- and 14b', the patterned pad oxide

and the patterned second polysilicon layers 22a and 22b may be acconpli shed

t hrough methods as are conventional in the art. Typically, but not

exclusively, this ﬁe&%ﬂgﬂ fl\é%é{ngpgén%?%&ﬁﬁ NG HdEOUED ReRE3EL Fisa

lon Etch (RIE) process e yi'ng c

t he sem conduct or substrate ow dose 1on 1 nplan

‘Uorihe cont ar ni ng

speci €. into lthd RN stbtha tha P tReNdow! BELE 1 N1 SALLCd Nt O

C,

whi ch assilt ai (Yol ti atd f i s I E AR S
45t ahl 2%y _m&ghaegfgisep% aiém;&ngf g*ﬁqéi%g Sé%gﬁhbh F Sty

of the present invention. ow dose 1on I np

and 24c are

formed ofidl@® SEFE@POLAGRSYsEOSrs NEFSHEC Prdisank qh%hrteéa.Zerrwtlw tdbse

significantly lower ion inplantation dose and ion inplantation energy.

Dopant s i Tine®y2be, eppboyad hacl ard Fored LIRS & dn podRidy <a,

24b and 24c are the sane as the dopant ions enployed in formng the

sour ce/ dtlee nseheceyatiginOelvbiebdeopa)t bwHSwiok! YdgnhEicahe1Qotlduer tRshto
arseni ¢ dopant ions, boron dopant ions, boron difluoride dopant ions and
phosphor imp Hapat idrondosdraidricn implampiaidmtemsrgy. Dopant ions which

may be employed in forming the low dose ion implants 24a, 24b and

24c are the same as the dopant ions employed in forming the

source/drain electrode 20, which dopant ions include but are not

limited to arsenic dopant ions, boron dopant ions, boron difluoride

dopant ions and phosphorus dopant ions. Preferred ion implantation

conditions for forming the low dose ion implants 24a, 24b and 24c

are about 1E13 to about 1E14 ions per square centimeter ion

implantation dose and about 15 to about 100 keV ion implantation

energy.

Referring now to Fig. 1le, there is shown a cross-

sectional diagram illustrating the last series of process steps in-

accord with the preferred embodiment of the present invention.

Shown in Fig. le is the presence of gate electrode spacers 26a, 26b

and 26c which are formed at the one exposed end of the patterned

pad oxide layer 12a‘'‘', the patterned.polysilicon.buffer layer 14a'’

and patterned second polysilicon layer 22a, and at the two exposed

ends of the patterned pad oxide layer 12b*', the patterned

-
This Sheet Has Been RTlaced

[T



condi tions for formng the | ow dose ion inplants 24a, 24b and 24c are about
1E13 to about 1E14 ions per square centineter ion i B eR—ceSe—aid
about 15 to about 100 keV ion inplantation energy.
le, there is shown a cross- sectional diagramillug
of process steps in accord with the preferred enbodi nent o thep
I nvention. Shown in Fig. le is the presagmce of gate el ectrode spacers 26a,
26b and géTysil cboAr eulfFeFediaferd Ne4bNe A1POpaetapteal ddidrl poLysilpacn
oxi de layer 12a'', the patterned polysilicon buffer layer 14a'"' and

pat t er netlagecord2mol ygild cgateayYectimdeandpatetrbe 26w, eRpBbscandndscof atée
patterned pad oxide |ayer 12b', the patterned 20 polysilicon buffer

| ayer 14¢mphoviegato eprevidecprapenlspacinonof avize 2@hrce/dhaigaetectredesde
spacers 26a, 26b and 26c are enpl oyed to provi de proper spacing of the
sour ce/ dt@ibe efexneddigita dhee semicondustorn isubsématenddc foomsthet edges 10£
fromthe edges of the patterned polysilicon buffer Iayers 14a' ' and 14b’

whi ch fothetpatterpedppelyshticon bl for clayers r bédas’ warndi h4b hewhipghf form
effect transistors of the preferred enbodi mrent of the present invention.

Met hods 8@ AaWeri fortiansught whheh ogiee aleatradrs spitein whye g of held

wi t hin in%ggrated circuits are well known in .
_ e ct transistors of the preferred embodiment of the present

rles

invention.

Methods and materials +through which gate electrode
spacers may be formed within integrated circuits are well known in
the art. Gate electrode spacers are typically formed through
Reactive Ion Etch (RIE) etching of a blanket layer of gate
electrode spacer material formed upon the surface of a
semiconductor substrate. Gate electrode spacer materials include
but are not limited to silicon oxides, silicon nitrides and silicon

oxynitrides.

For the preferred embodiment of the present invention,
the gate electrode spacers 26a, 26b and 26c are preferably formed
through a Reactive Ion Etch (RIE) etching of a blanket layer of
either silicon oxide, silicon nitride or silicon oxynitride formed
upon the surface of the semiconductor substrate 10. Preferably the
blanket 1layer of silicon oxide, silicon nitride or silicon

oxynitride is about 500 to about 3000 angstroms thick.
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“the art. Gate el ectrode spacers are typically formed through Reactive |lgn
Etch (RIE) etching of a blanket |ayer of gate el ectrods qpqgﬁﬁéﬁihégggEN

formed upoh the surface of a sem conductor substrate. Gh spac
materials include but are not limted to silicon oxidest EeaR--pi-bri-dos
and silicon oxynitrides. For the preferred enbodi nent of the pr esent

I nvention, the gate el ectrode spacers 2fpa, 26b and 26c are preferably

formed through a REECLEY EnkORAERCI IR0 e 58] 0k Ay S6df are

either silicon oxide, silicon nitride or silicon oxynltrlde formed upon the
surface pdrhd@, SEARCRBUFYEraybsidRic e 2i£) apdy hha bigankie | fyatiedf
silicon oxide, silicon nitride or silicon OXynitride is about 500 to about
3000 angshtonshé Buwkface ofl thd Senitor@ictod! etbsedatepacetsingaas2emaskl
26c are formed, the source/drain electrodes 28a, 28b and 28c are forned

I nt 0 t hetlsairBGK d safl athiers ewgdond 18aoand utlsd rgettee BQ ectirogieaspacerskés hetidOX
I sol ation region 18a and the gate el ectrode spacer 26a, the FOX isol ation
regi on 180X akab lateiomtregilar thi8bdendpbiierga@ed e keatntdide BPHdesoRabi,oandetfion
18c and the gate el ectrode spacer 26c¢. The polarities of the source/drain
el ect r od&@X 2830128bonndegiconaléct hadsiive Fatehe lecitadde expasfert 64 ow Those

lon inplants 24a, 24b and 24c, and the source/drain electrode 20.
The souPQk#t#%deﬁ of the source/draln electrodes 28a, 28b and 28c are the

r

o

same as the polarities of the low dose ion implants 24a, 24b and
_24c, and the source/drain electrode 20. The source/drain
electrodes 28a, 28b and 28c are typically formed through an ion
implantation process analogous to the ion implantation process by
which is formed the source/drain electrode 20. Preferably, the
. source/drain electrodes 28a, 28b and 28c¢c will be formed through ion
implantation at an ion implantation dose of about 1E15 to about
SE1S ions per square centimeter and an ion implantation energy of
about 15 to about 100 keV. Upon complete formation of the
source/drain electrodes 28a, 28b and 28¢c, there is formed into the
semiconductor substrate 10 a series of Lightly Doped Drain (LDD)
source/drain electrode structures which includes those three
source/drain electrodes. The LDD source/drain electrode structures
assist in assuring limited sub-threshold currents in the field
effect transistors of the prefe.rred embodiment of the present

invention.

Also shown in Fig. le is the presence of patterned first
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el ectrodes 28a, 28b and 28c are typically fornmed through an ion

I mpl-ant ati on process anal ogous to the ion inplantation p'i(:eab_ Wt ch TS
u

formed the source/drain electrode 20. Preferably, the s T REST J1AS BEEN
el ectrodes 28a, 28b and 28c will be forned through ion ipaplLant gt ED an
ion inplantation dose of about 1E15 to about S5E15 ions per square
centineter and an ion inplantation energy2of about 15 to about 100 keV.
Upon conpirstweldtmmaiagarsf A0a s30b¢e/drei n3odectIteleand8a0£28b @uttdimed
there is formed into the sem conductor substrate 10 a series of Lightly
Doped Dr dinsylai@r sdayeesdrare dyctaaddey sifioroted esinhipatternings thrmesh
three source/drain electrodes. The LDD source/drain el ectrode structures
assi st i Phetakithpgnaghisy and-etehing | methedenas anet keniieatdosiafledn the
transi stors of the preferred enbodi nent of the present invention. Also
shown i n 3%ty of) blankate fimsdedidsudnting davers ifogmed won rthe Sunfacey ofs
30a, 30b, 30c,,6 30d, 30e and 30f. Patterned insulator |layers are typically
formed vith $ERIGARAUREAHr HIREELHR ol | ALbReush| éhandméychEngomﬁo@sty &thean
conventional in the art of blanket first insulating |ayers formnmed upon the
surface SPRELEHiToRdeGE Sibst apeularingulAvensarnatyrigak e fumest pd
material s, .kl anket first insylating |ayers are typically fornmed of sjlicon
oxi de ratariREoR \@Rife Rpterie Pné&’ﬁ%%rf“%’émb@onéqﬂ?ﬁ upon semiconductor

surfaces through methods including but not 1limited to Chemical

Vapor Deposition (CVD) methods, Plasma Enhanced Chemical Vapor
Deposition (PECVD) methods and Physical Vapor Deposition (PVD)

sputtering methods.

For the preferred embodiment of the present invention,
the patterned first insulating layers 30a, 30b, 30c¢, 30d, 30e and
30f are preferably formed upon the 'semiconductor substrate 10
through patterning through photolithographic and etching techniques
@s are conventional in the art of a blanket first insulating layer
formed from a silicon oxide material. The apertures between the
patterned first insulating layefs are etched sufficiently deeply to
expose the surfaces of either the source/drain electrodes 28a, 28b
and 28c, or the patterned second polysilicon layers 22a and 22b.
As illustrated in Fié. le the patterned first insulating layers
30a, 30b, 30c, 304, 30e and 30f, and the blanket first insulating
layer from which those patterned first insulating layers are formed

are planarized. Planarizing processes for insulating layers within
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surfaces through nethods including but not limted to Chem cal Vapor
Deposition (CVD) nethods, Plasma Enhanced Chemical Vapfjr ROSI L1 ND)
nmet hods and Physi cal Vapor Deposition (PVD) sputtering"ﬁ%t gféi&éé%@ﬁ%&
preferred enbodi nrent of the present invention, the pat Lrol

I nsul ating | ayers 30a, 30b, 30c, 30d, 30e and 30f are preferably forned
upon the seni conductor substrate 10 thrddigh patterning through .

phot ol i t hagegPAtedard rRiuGsNdinEride 0BaE Arel Bo€ONYMRteaNao | dryhetehtingf

a blanket first insulating layer formed froma silicon oxide material. The
aperturegtbBRtpBaeR phscPatbseraed dhdmica Demechamird BWeSts etich igie lpedthods.
sufficiently deeply to expose the surfaces of either the source/drain

el ectrodes 28a, 28b and 28c, or the patterned second polysilicon |ayers 22a
and 22b. As illustrated.in Fig. le the patterned first insulating |ayers
30a, 30b, 30c, 30dFig@dlgndtBéfe dsidilhestiabédtin iFisd. ilesdh®t prgseager of
fromwhich those patterned first insulating |ayers are forned are

pl anari zEdrskl semduzitiyeprassdssds Sturds ndd at BAG. | d@ers 344 nand 32e3which
integrated circuits include but are not limted to drg et chi ng et ch-back

pr ocesse¥2kAd CORERCEal TRsPeS VA LlYne Wikt HihR) sRuReR4drEFinaelgctradee2p3.,
illustrated in Fig. le the presence of first_conductive contact stugg 32a,
32b, 32ctN82PahFERed RIStk BOLYALALCOTy c1B¥RT | etdy, e FRBTCe/drain

source/drain, el ectrode 28a, ...
e?ectro e 28 , the patterned second polysilicon layer 24b and the

source/drain electrode 28c. Conductive contact studs are
conventional to the art. Although tungsten conductive contact
studs are most common to the art, conductive contact studs may also
be formed from other highly conductive materials such as other
metals, metal alloys and polysilicon. 1In addition, there is often
formed beneath conductive contact studs barrier layers formed from
materials including but not limited to silicide materials and

nitride materials.

For the preferred embodiment of the present invention,
the conductive contact studs 32a, 32b, 52c, 32d and 32e may be
formed from any material from which conductive contact studs are
conventionally formed. The conductive contact studs 32a, 32b, 32c,
324 and 32e are formed.of a thickness sufficient to reach the top
surfaces of the patterned first insulating layers 30a, 30b, 30c,

30d, 30e and 30f.
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the patterned second polysilicon |ayer 24a, the source/drain_ el ectrode 28D,
the patterned second polysilicon |ayer 24b and the sourjf LBer

28c. Conductive contact studs are conventional tg %’pﬂé@ﬁ%gw‘?.ﬂé%% h
tungsten conductive contact studs are nost conmon to t <! —ﬁﬂﬂﬁh&
contact studs may al so be forned from other highly conductlve material s
such as other netals, netal .alloys and pglysilicon. In addition, there is

of ten formed beneaiofORGALAY LU LS é_léﬁ-{ﬂdc% d aor@%% f&@@

materials including but not imted to silici teria an nitrid

mat er i al 32dFeRd tIke A& Hed rephed @Pﬁ‘é‘tuﬁi‘ 3«%1%:4’& %SffEui@\éﬁlﬁtdd%rJ B% the

conductive contact studs 32a, 32b, d and 32e nmay be forned from
any mat eprafetted whibodimanduds V@h@oai-eséns_t li@ﬁze’%{tei&i)nv@mé@nihlt)égirawad
The conductive contact studs 32a, 32b, 32c, 32d and 32¢ are formed of

t hi cknessisafiftcistirtudtmrecacbntbens op spuﬁiﬂceﬁf ofitha Mﬁé&ftﬂedrﬁhﬁiktors
I nsul ating | ayers 30a, 30b, 30c, 30d, 30e and 30f. 24 Upon formng the
conduct i ferwedt &beretinds IPthBPbth&2int8gddatad dechlidy estwudiouredof hehe
integrated circuit structure of the preferred enbodi ment of the present

i nvent i oRFeRArEAd| ambgAimentcofc fhe Pmesendr dnventaiorns, atpei pabtefneddpad

effect transistors formed therein. Wthin the integrated circuit structure
of the ©Xide layers 12a'' and 12b' form the gate oxide layers of the pair

of field effect transistors. The patterned polysilicon buffer
layers 14a'’' and 14b' form the corresponding lower portions of the
gate electrodes of the pair of field effect transistors. Thus, the
preferred embodiment of the present invention provides a pair of
field effect transistor integrated circuit devices within an
integrated circuit wherein pdrtions'of the field effect transistor
structures are formed from portions of a LOCOS oxidation mask
through which FOX isolation regions are previously formed upon the

semiconductor substrate.

As will be understood by a person skilled in the art, the
preferred émbodiment of the present invention is not intended to
limit the embodiments which are within the scope of the present
invention. For example, integrated circuit device structures other
than field effect transistor structures may also be formed upon
active semiconductor regions'through patterning of LOCOS oxidation
mask structures which reside. upon those active seﬁiconductor 
regions. 1In addition, revisioh;_to the ordering and quantity of

\
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preferred enbodi nent of the present invention, the patt e=p :

| ayers 12a'' and 12b' formthe gate oxide |ayers of the jpdHiS BHEET HAE BEEN
effect transistors. The patterned polysilicon buffer 4 yer s REPAACEBN
14b' formthe corresponding | ower portions of the gate

pair of field effect transistors. Thus, he preferred enbodi nent of the
present invention provides a pair of fie?d effect transistor integrated
circuit dneipescedstditdps adiddlegAteitvin dtd Sir P @nibodimedt bifethe
field effect transistor structures are fornmed from portions of a LOCOS

oxi dat i oprenektt hnoegbivhi mAyFalsbspiatdoembegdinentar ehReRYVageskwithanmete
upon the sem conductor substrate. As wll be understood by a person skilled
in the aspiriheapdefecopedoénbhei peesent fiheepti#emnt invention is not
intended to limt the enbodi nents which are within the scope of the present
i nvention. For exanple, integrated circuit device structures other than
field effect transistor structures nay al so be forned upon active

seni conduct or regi Whatt ks oayaipedt &8ni ng of LOCOS oxi dation. mask
structures which reside upon those active sem conductor regions. In
addition, revisions to the ordering and quantity of 25 the process steps
di scl osed within the preferred enbodi nent of the present invention nay al so

yi el d enbodi nents which are within the spirit and scope of the present
i nvention.
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cl| ai ned—+s—25 the process steps disclosed wthimthe=preferre

ent of th tail tion may al so yield enbgdiHénd<d=kihHal BBES
t he sp%‘““ﬁ“ﬂlm““““m‘]t he present invention. at | REPLACEBd is:
2. A nmethod® Orming ihtegrated circuit devi ces UPOMT a SsenTconauetror
gbstrate conprising: formng upon a sejd conductor substrate a Polysilicon

Buf fered LOCal Oxidation of Silicon (PBLOCOS) oxidation mask structure, the
PBLOCOShex pttaiceds el ss dideildse d aiiphin maeaf;bbaek-etedpaﬁhbeaiidenhawer tHpoN

t he sem conductor substrate, a blanket polysilicon buffer |ayer upon the

bl ank epresendxiiderdretyieyn analy casd tyeiebdl embodimemnts ravidich ayee wpthihhéhe

bl anket polysilicon buffer layer; formng a series of Field OXide (FOX)

i sol at is@imidgiand sdopright ddwp | presener isvenkiomt i on of portions of the

bl anket polysilicon buffer |ayer and the bl anket pad oxide |ayer exposed

t hrough the patterned silicon nitride 1ayer of the

What is claimed is:

_
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r THISUSHEEST IQAS BREN |
sem conduct or erles of active sem conductfor rengnAchaV|ng

PBLOCOS oxidé?TBﬁ*nask\sLnglgéﬁ the series of FOX isol atg
conpletely formm ni ng a series of active sem conduct

remai ni ng upon *t a patterned pad oxi de |ayer

resides a patterned polysﬁllcon buffer layer upon which in turn re5|des t he
patterned silicon nitride |layer; and feem ng from patterning and renoval of
portions of Lhe patretthoell fod | formingr ideegapeed checpdtt aewibgmlypeMni don
buffer |ayer and the patterned pad oxi de |ayer portions of integrated
circuit devsemicshductoresubsiurate témmpraising: senm conductor region of the
sem conductor substrate. 27 2. The nethod of Caim1 wherein the_ bl anket
pad oxide |ayer i|€fofmbdngahpon 59 semdcomdwti®rangshbsbnatehiackPolysiTheon
met hod of Claim1 wherein the blanket polysilicon buffer layer is from
about 500 toBuﬁégregonmahg@xiwqmi@ .S3licomhePREOGES) opxEdat#Pn RAgkei n
the patterned silicon nitride |layer is fromabout 500 to about 5000
angstrons t hFERUCEUr§hethet AdeO 5(9%+ﬂ$§lﬂﬂeﬂéﬁh $HEUGRHFR@SCRPPEEXING 2

about 850 { BABBREE1E08 ABYHECL VBN PRPRIGRS B S UL o REET ATt o
about 25 atngignﬁegspoly5111con buffer layer upon the blanket pad oxide
layer and a patterned silicon nitride layer upon the blanket
polysilicon buffer layer;
forming a series of Field OXide (FOX) isolation regions
through complete thermal oxidation of portions of the blanket
polysilicon buffer layer and the blanket pad oxide layer
exposed through the patterned silicon nitride layer of the
PBLOCOS oxidation mask structure, the series of FOX isclation
regions when completely formed defining a series of active
semiconductor regions of the semiconductor substrate, the
series of active.semiconductor regions having remaining upon
their surfaces a patterned pad oxide layer upon which resides
a patterned polysilicon buffer layer upon which in turn
resides the patterned silicon nitride layer; and
forming from patterning and removal of portions of the
patterned silicon nitride layer, the patterned polysilicon
buffer layer and the patterned pad oxide layer portions of
integrated circuit device structures upon the active

semiconductor region of the semiconductor substrate.
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6. The net hod—of-G-armt—wherein portions of the patterngg=stticonpitri
| ayer., the patter idi&@n buffer layer and the patj} FrHEsHPEOHAS BEEN
| ayer are enpl i)“ﬁmmﬁmim‘v&;ﬂﬁn integrated circuit devid¢e strBEPUACEDPON -
the surface of 'GRe¢ sem+*conduct or region of the sente ' '
Substrate. 7. The nethod of Claim21 wherein portions of the patterned

pol ysilicon buffer layer and the patter®ed pad oxide |ayer are enployed in
form ng an i nBegritednethedief d2laime Istwhectaire theobleh&etuphdcexdfiet hayer
active sem conductor region of the sem conductor substrate. 28 8. The
met hod of C akfh fromerboutpspPt tongboutt AEOpangstnews pbldioki de | ayer are
enployed in formng an integrated circuit device structure upon the surface
of the active sem conductor substrate region of the sem conduct or

substrate. 9. _The nethod of Caim1 further conprising at |east one_ _.

i nsul ating | ajer ame aretkedt odnLlaimiutt whergiar ther rghebafuﬁ)%h patysiticee
of the senicosdggtor substrate. 10.. A method for formng a field effect
transi stor stPBEFEFelayeh 1S SBFRR ARAKE 0% f9saPaus EBRPr RRAAGFOPS B kK -
upon a semniconductor substrate a Polysilicon Buffered LOCal Oxidation of
Silicon (PBLOCOS) oxidation mask structure, the PBLOCOS oxidation mask

structure conprisifde@nethod of Claim 1 wherein the patterned silicon

nitride layer is from about 500 to about 5000 angstroms thick.

5. The method of Claim 1 wherein the series of FOX isolation
regions are formed through thermal oxidation at a temperature
of about 850 to about 1100 degrees centigrade and a pressure

-

of about 1 to about 25 atmospheres.

6. The method of Claim 1 wherein portions'of the patterned
silicon nitride layer, the pattérned polysilicon buffer layer
and the patterned pad oxide layer are employed in forming an
integrated circuit device structure upon the surface of the

active semiconductor region of the semiconductor substrate.

7. The method of Claim 1 wherein porfions of thé patterned

polysilicon buffer lafer an& the patterned pad oxide layer are

employed in forming an integrated circuit device structure

upon the surface of the active semiconductor regioﬁ of the

semiconductor substrate. | '
-
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bl anket pad oxide layer—upen—the sem conductor substr gies
pol ysilicon buffer | he bl anket pad oxi de | 3y®HISSSHEET Ip&S BEENe]
silicon nitri dh‘lmwmmﬂﬂ!ubl anket "pol ysilicon buflif er | RERLACEDr m' a
series of Field% L s | ati on regi ons through <ohptrete t

oxi dation of portions of the blanket polysilicon buffer |ayer and the

bl anket pad oxi de | ayer exposed throug%@the patterned silicon nitride |ayer
of the PBLOCGS oxlhgatmathadhskf ITkaim ut ewhéheineportiohsFOX ithel paitderned
regi ons when conpletely forned defining a series of active sem conductor
regi ons of tRa@dsexidendayevrasarnployediir formingan dategrated eircuit
semn conduct or, regi ons having remai ni ng upon their surfaces a patterned pad
oxi de | ayer GBYACRHSERUEEYFraedPan pbhie FHetRrpe |3k ithe artive semigpadugier
which in turn resides the patterned silicon nitride |ayer; and form ng from
patterni ng af4PsERakel regipsr pfokbBeoremieopaucEPEeSUBSIEEAS® -nitri de | ayer
the patterned polysilicon buffer |layer and the patterned pad oxide | ayer
portions of a field effect transi stor structure upon the active
sem conduct ory regjon of the sem gonductor. substrate. 11.. The hod_ of

ol m 10 whede n tie Beshed °§acf'c1c?x’1"beil E%ERFE RBiRTasang L 6°8B5uP 500
angstromns th&ﬁgulating layer and at least one conductor layer formed upon

the surface of the semiconductor substrate.

10. A method for forming a field effect transistor structure
upen a semiconductor sub#trate comprising:

forming upon a semiconductor substrate a Polysilicon
Buffered LOCal Oxidation of Silicon (PBLOCOS) oxidation mask
structure, the PBLOCOS oxidation mask structure comprising a
blanket pad oxide layer upon the semiconductor substrate, a
blanket polysilicon buffer layer upon the blanket pad oxide
léier and a patterned silicon nitride layer upon the blanket
polysilicon buffer layer;

- forming a series of Field OXide (FOX) isolation regions
through complete thermal oxi&ation of portions of the blanket
polysilicon buffer layer and the blanket pad oxide layer

. exposed through the patterned silicon nitride layer of the
PBLOCOS oxidation mask structure, the series of FOX isolation
regions when complgtely'formed defining a series of active

semiconductor regions of the semiconductor substrate, the

-
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12. The nethgg;gL,gLaLnLlQ-Mhefein t he bl anket polysi|g
f-rom about 500 to about SOOM ﬂﬂﬂstrons thick. 13. The

Jéﬂﬂaggggixaxaaﬁam)
wherei n the pat & tride layer is fromabput 5 CERDut 5Qpo
angstrons thi ck“mmm‘\mk d of Claim 10 wherein FOR—

i solation regiong i8§ f'or med t hr ough thf mal oxidation at a tenperature of
about 850 to about 1100 degrees centigrade and a pressure of about 1 to
about 25 at nsepliesesf attiVee semiicoddokctOrainegionshbreiingt remadntiagnegon
silicon 30 nitride layer is conpletely renoved fromthe surface of the
patterned poltpeilri sunfbgesea patberned. padcoxidedawsr Gpanmwhdchh&esideshe
patterned polysilicon buffer layer is further patterned to forma portion
of a gate el ctPatkepned modwsidican PRERSTst LAYSE r UPOD: eWhipeh tHe ABEhve
sem conductor region of the sem conductor substrate. 17. The nethod of

d ai m 10 wheF&Shdese that Patsegngdd sdligen Aldride daveRer @pdtterned to form
a gate oxide of. a field effect transistor structure upon the active

sem conduct or r egfGRMENG: KEoFe RAGRINSE anhsremaeal 18f pAEtARPAoRE LRe

Claim10 furth | ] { Low Do in (LDD)_. ..
Sour 0b/ dr ai nPAFEEFAGH el ierr BHFEL TR 1AYARn Yo PRETGREIY B LYPARFERor

structure.

buffer layer and the patterned pad oxide layer portions of a
field effect transistor structure upon the active

semiconductor region of the semiconductor substrate.

11. The method of Claim 10 wherein the blanket pad oxide

layer is from about 50 to about 300 angstroms thick.

12. The method of Claim 10 wherein the blanket polysilicon

buffer layer is from about 500 to about 5000 angstroms thick.

13. The method of Claim 10 wherein the patterned silicon

nitride layer is from about 500 to about 5000 angstroms thick.

14. The method of Claim 10 wherein the series of FOX
isolation regions is formed through thermal oxidation at a
temperature of about 850 to about 1100 degrees centigrade and

a pressure of about 1 to about 25 atmospheres.

15. The method of Claim 10 wherein the patterned silicon

/
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_________,,___——-—
19. The method of C aim 10 furthe nprising a m ni num
heHssHERTeHAS BERR

. N
som conduct or ZLE‘éﬂlﬁﬂL\ﬂﬂﬂlﬂﬁﬂm mr Faver formed wpon REPLACED

_ 30
nitride layer is completely removed from the surface of the

patterned polysilicon buffer layer.

16. The method of Claim 10 wherein the pétterned polysilicon
buffer layer is further patterned to form a portion of a gate
electrode of a field effect transistor structure upon the

active semiconductor region of the semiconductor substrate.

17. The method of Claim 10 wherein the patterned pad oxide
layer is further patterned to form a gate oxide of a field
effect transistor structure upon the active semiconductor

region of the semiconductor substrate.

18. The method of Claim 10 further comprising a minimum of
one Low Dose Drain (LDD) source/drain electrode structure

formed within the field effect transistor structure.

19. The method of Claim 10 further comprising a minimum of
one insulating layer and a minimum of one conductor layer

formed upon the surface of the semiconductor substrate.
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