" cde3e3j 3gP6TA METHOD OF FORM NG A POCKET | MPLANT REG ON AFTER FORMATI ON OF |

- COVPOSI TE | NSULATOR SPACERS BACKGROUND CF THE | NVENTION (1) Field of the

I nventi on-The present invention relates .to nethods used to fabricate

~sem conduct or devices, and nore specifically to a nethod of reducing the
~risk. of punch through current for a netal oxide sem conductor field effect.
transi stor (MOSFET), device, via formation of a pocket region forned after
conposite spacer formation. (2) Description of Prior Art The energence of

 NOSFET devi cesbeAbI bRGORNIG: AP rKENI0NE N ERBHSY A o0 1o

sour ce/ drain engineering procedures such procedures u fornrpdcket, or

hal o regions. Th I 1 ' r rain-region, :

experi enced mﬁth%g%%@%?ﬁwggﬁgﬁsﬁgﬁgﬁtﬁiﬁggﬁAﬁggﬁgﬁAeﬁRﬁnmanted punch
through current . generated by the close proximty of the source/drain

depl etion regions. A nethod used to reduce the risk of punch through has
been the formation of pocket, or halo regi-ons, surrounding the source/drain
regi ons. These r egi onSACKHRIBID IR RHERN VENTBONoNnduct i vity type as the

sem conductor substrate or well region, but featuring a higher dopant |evel
~than the sem conductor substrate or well region, reduce the extent of '
depl etion regi on when conpared to depletion regions formed at the junctions:
-of the(Inwield pPGK Bivepfignict ures, thus ~ resulting in |l ess punch through
~current. However the increased dopant concentration of the pocket region
adversely influences MOSFET perfornmance via the increased junction

“capaci t anc . _offs between yield, | t hr ough

Car ront - e BEFPS FRER A PRl HREH BhFelysenttonBaor dvicsh Aen
i npl enent i ng . t or_hal jons for short channel MXSFET devices. Thi
| mvent T TP POGSat A IS oo DG bk BuCIhEDen Gy Breesitacddm of &

~ punch '

semiconductor field effect transistor (MOSFET), device, via formation of a pocket region formed

after composite spacer formation.

(2) Description of Prior Art

The emergence of MOSFET devices featuring sub-0.18 um channel lengths,. has led to
source/drain engineering procedures such procedures used to form pocket, or halo regions. The

narrowing space between a source/drain region, experienced with short channel lengths, can
result ' ' | '

in unwanted punch through current generated by the close proximity.(jf the source/drain depletion
regions. A method used to reduce the risk of punch through has been .th.e formation bf pocket, or
halo regions, surrounding the source/draif_l regions. These regions comﬁrise& with the same

* conductivity type as the .semiconductdr- subétratg or well region, but featuring a higher dopant
level than the semiconductor subsi‘.r_ate of well region, reduce'thc_é extent of depletion region when |

compared to dépletion_ regions formed at the junctions of the non -pocket structures, thus



'Tthrough region for a short Chahhel MOSFET devLCe.'This_invention-m@!l;
feature the formation of a pocket or punch through region at a specific
. point of the MOSFET fabrication sequence, after conposite insul ator spacer

" and heavily doped source/drain formation. This process sequence, also

featuring selective renoval of a conposite‘insu!ator spacer conponent, -
~offers reduced risk of punch through current, with less inpact on junction
capacitance. Prior art such as Gupta et al, in US. Pat. No. 6,391,732 Bl,

 Pradeep.etingha 1ol 2 Pat . No. 346, 468. Bl, Rodder et al,.in U S Pat.
o6 Ssftindln b Pt . ol RertGlindRase i bpit oGiesligionedis oy et
al; in U,S Pat. No. .5 786, 62 ri be methods of formng conposite
i nsul aP %cljcegggggragYerggéy Wé‘i‘lf’n‘:ﬁ% JETIOFmange Yiage inerasst %1}96@#21@01@1‘@94 ons.
~ However_ none of the prior art describe the novel process sequence enpl oyed
i n t he IBrre@enraderpfBrervuenivielduiess ruschgbrough currapl,and perfyinance, ficfapsaded in a
specific region of -the MOSFET device, after conposi te insulator and heavily
doped Buwotioredagaciiancd eriseathenrimpliientinnipockerctht bald rpgioedfot awghaheakage to be
~ obt ai nMDSHETh | ess i npact on performance degrading. junction capacitance:
- SUMVARY OF THE | NVENTION It . is an object of this invention to forma pocket
régiond&@ﬁxa MOSFET device, to reduce = 1 punch through current. It is
another obj ect of this invention to limt the formation of the pocket
regi on of the MOSFET device to an ‘area only surrounding specific regions of

- aheavily gpRetRas Al Sid 4 &9ePolds Holbilh 38 st aos apach tance.
- _through region for a sﬁort channel MOSFET device. This invention will feature the formation
of a pocket or punch throﬁgh'region at a specific point of fhe MOSFET fabrication sequence,
after composite insulator spacér and-héavily doped's_oﬁrée/drain formation. This process
sequence, also featuring selective removal of a coinpésite inéﬁlator spacer coﬁponenf, offers
reduced risk of punch through cﬁrrent, with less impact on junction capacitance. Prior art such as
Gupta et al, in U.S. Pat. No. 6,391,732 B1, Pradeep ét af, in U.S. Pat. No. 6,346,468 B1,
Rodder ct al, in U.S. Pat. No. 6,306,712 B1, Eiten, in US Paf. No. 6,030,871, and
.Ri.c.hards, Jr, et al, in U.S. Pat. No. 5,786,620, describe method's of forming composite insulator
spacers, as well as m’étho_ds of forming iniplanted pocket reg,ions'.' Howevef none of the prior art
describe fhe novel process sequence emplbyéd in the present invention in which a pocket implant

region is formed in a specific region of the MOSFET device, after composite insulator and.
heavily ' S '

dbped source/drain formation, allowing reduced punch though leakage to be obtained with less
‘impact on performance degrading junction capacitance. '

SUMMARY OF THE INVENTION

It is an object of this invention to form a pdckét region for a MOSFET device, to reduce : | o



It s stil]'another obj ect of this_invehtion to se[ectively renove a -t hick
~conponent . of the conposite insulator spacer after heavily doped
source/drain formation, prior to the pocket inplant- procedure, to limt the

- formation of the pocket or halo region.to specific areas surrounding the

~ heavily doped source/drain region. In accordance with the present invention
~a.nethod of forming a pocket. region for a MOSFET device, inplanted after
~formation of a heavily doped source/drain region, and after renoval of a

t hi ck conponent of a conposite insul ator spacer, allow ng reduced punch

t hr oug Ief;: 0. phe realized with reduced i npact on junction capacitance,
is desgPﬁﬁggﬁﬂé&%g?Q@efinition of a gate structure on an underlying gate -
‘insulator layer, a lightly doped source/drain (LDD), region, and a

conpl etel y_surroundjn DD pocket region, are formed in an area of a

sem conduclid? ampbﬁg@%ﬁ%‘ﬁ IYEandg lisyit thp orguatien ef the pecketregianobthposi t e

i nsul at or spacer, conprised of thin, underlying silicon dioxide and silicon
nitridMQ drvifedo am Aga anlytsineiendjngopedifiy ragisis bf & beavilyiddsedconRemed , | S
formed on the sides of the gate structure: A heavily doped source/drain

r egi onrdgenriextiniirgzajedction capacitaea. of the seni conduct or substrate not covered
by the gate structure or by the conposite insulator |ayer. After seleéctive
-renoval of the thicker, overlying silicon oxide component of the conposite

“insul at or IsRAGAGMNOAE dbfRt biRIsINALLPD S v a mReLforned formng a
pocket region uggzrlyﬁﬁ% the t .n?bfﬂgﬁgggﬁgyﬁﬁngéﬁnﬁfFFW&@%F ent of
the co Jofe i er ith the nocket region butting the sides of

only agf :%‘glrdts?%{# %#a%%hae ﬁfé%?}y}ly °%Fg;§8‘df°§/§{ﬁfb§’}’ﬁ?t&i P‘i‘%‘d%l??l?oﬂhetanneal _
procedure 1's perfornmed to activate the ions in the LDD, and in the heavily

~ doped sour e/drFin %ggion, as well as-to activate the inplanted dopants the -
pock et PPEY R L0 Ipikitheroppation o therpatet orilopreinn MepeTifie atiss artouaditg dicher

- advantages of this invention are best described in the preferred

enbodi keamty deied soyre¢/dramiegiono t he attached drawi ngs that include: Figs. 1 -
6, which schematically in cross-sectional style describe key stages used to
fabricate a pocket region, inplanted after formation of a heavily doped

- sour ce/ dr ainmctagines withdh@breant mOBMIA a REhEd &ﬂ“fbﬁﬁing‘a%ﬂ?l&ﬂ%jéﬁffo , conposi te
et reglion

~insul ator spacer, allowing the formati on of the poc 0O belimted

f’- Ce)_dﬁgem%ewoﬁ%rijﬁ%#ghﬁ (Siirll’t@_% %gg%[ﬁ)tﬁ;&nf'égga\gfy CR)BQ(? Pou&*cg’ il rllegclcl)Jnr, %& Elfter_‘Ni tha
removal of a thick component of a composite insulator spacer, allowing reduced punch through
current to be realized with reduced impact on junction capa;:itance, is described. After definition
ofa gate structure on an undg_rlying gate irisulétor layer, a lightly doped souree/drain (LDD),
region; and a completeiy éQnounding LDD pockét region, are formed in an area of a
semiconductbr substrate not covered by the gate structure. A compbsité insul.ator 's.pacer, :

' comprised*of tﬁin, uqdeﬂying si.licon diqxide and silicon nitrid_e components, and a thicker,
oﬁferiying silicon oxide componeﬁt, is formed on the sides of tﬁe gate. structure. A heavily doped

. source/drain region is next formed in an area of the semiconductor substrate not covered by the

gate structure or by the composite insulator layer. After selective removal of the thicker,
- overlying . : '

- silicon ox;d_e component of the composite insulator spacer, an ion implantation procedure is



DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The method of forming a pocket
region for a MOSFET device, located in an area surroundlng only the sides
of .a top portion of the heavily doped source/drain region,  thus of fering
reduced punch.through current -while limting the inpact of junction

capaci tance, will now be described in detail. This invention can be applied
~to both. N channel, (NFET), and P channel (PFET), devices, however in this
- invention only the NFET exanpl e will be described. Sem conductor substrate

I, conprised of single crystalline, = type silicon, featuring a <100>

7St Ak b BB TS0, T RSHE SR TR b her

regi on é%omm in the drawi ngs), can be fornmed in a top portion of
- sem conductor .supstrate 1, for purposes of adjusting the dopant |evel of

~ sem cofCIBYYF BT sRicer T‘“théh%lp‘?qlféfrréﬁléﬁ sudigp thetsideg of pdy aheresdrbdmiofitbt t age of
~a subsequent MOSFET devi ce. Gate insulator |ayer 2, conprised of silicon
di oxi d&eavily dapsé sopteefdrain regiagr dviranneal pradeilork isessfonatduweitiahothe idfd it the20
Angstrons .in an oxygen - steam or in an oxygen anbient. |If desired gate

" i nsul al®D, 2nd athe heavilp dppddsedrcatirsi telgfoRNas Wl 4536 acthatedthe Anflhdtd S‘(ﬁﬁnﬁx' de
| ayer fmorned by annealing of a base silicon oxide layer in a NO o

ambient. I'n addition, if desired; gate insulator layer 2, can be conprlsed
of "a hitghhodke h&Lddsi C constantnaterlal such as HFOz. A conductive 1ayer,
such a doped polysilicon layer, or a nmetal silicide layer; is next forned
at- a thickness between about 1000 to 2500 Angstrons, on gate insul ator
l'ayer 2. The doped pol ysilicon option is acconplished via deposition of a

" polysilicori Iayer, e chemcal - vapor deposition (LPCVD), or
pl asma enhanced chen&@iﬁﬁgﬁ%%mﬁéiﬁgg PBEWBYGS pr ocedures, with the
‘polysilicon layer in ' -

“ The ij ect and other advantages of this invention are best described in the preferred
embodiment, with reference to the attached drawings that include:

Figs. 1 - 6, which schematlcally in cross-sectional style descrlbe key stages used to
fabricate o

a popket region, implanted after formation of a heavily doped source/drain region and after
removal of a thick component of a composite insulator spacer, allowing the formation of the
. pocket region to be limited to an area which results in a reduction of punch through current, with

a reduced impact on junction capacitance.

DESCRIPTION OF THE PREFERRED EMBODIN[ENTS

The method of forming a pocket region for a MOSFET device, located in an area




- situ doped during deposition via the addition of arsine or phosphine to a
“silane or disilane anbient. The polysilicon |ayer can also be deposited

- intrinsically then . doped via inplantation of arsenic or phosphorous.
~ions. The netal silicide option can be acconplished via deposition of a

Il ayer such-as tungsten silicide, via chem cal vapor deposition (CVD), or
physi cal vapor. deposition (PVD), procedures. Photolithographic and

. ansotropic reactive i-on etching (RIE), procedures are next enployed to

def i ne s@ab@dmloloaGltHE @id@e ofl arlof; B&iticR B#ﬂ&%%&«ﬁ gt{ souiror zﬁ;‘ gﬁlg WHirin

performed using Az or SF6 as a selectlve ctiveé Tayer,

. removal e ﬂ%“ﬂ“ﬁ“@%?%@f@%‘%%&@lﬁﬁ%ﬁw Ims%‘; fu%ﬁ?%%%%%%eﬂa'aé‘s? ek 32'
[ d | I d h
bt 1 or SEeHbR Briet | iRV R Rl Re AR &95‘?? Pl haseicl &%ﬁ@?@iﬁeﬁvf g

the portions of gate insul ator Iayer 2, not covered by gate structure 3.
Gate s{Flifehudeyiess, howeyrrin gigingpntionpnly e NFbdterempleatilbe descdiBed.o 0. 50 um A
t hermal . oxi dati on procedure is next used to grow silicon dioxide |ayer 4,
on t he Semposduttaynbsawtes], obmpaged of singletcrysaallke, Bsypasilicoadenmidge<moposed
portion of top surface of sem conductor substrate 1. Silicon dioxide |ayer

4, i's gremllograptac bfdntdiensis ubel ad e theaReidhllyldowa iBPigANIRIEarR-a P neu result of
_these psasigdures is schematically shown in Fig. 1. Formation of

- source/ rain extension (SPE), or N type lightly doped source/drain (LDD),
Tegi ongg @@; [ next . addressed and
schena “@P? ﬁﬁgM%hR@hggo ﬁ%hﬁ&"hggh eV|§§h%@@PFé?%Cm}é% et 8d is a

conpone Mt of a conpllnentary nmetal oxi de sem conduct or (CNCS) devi ce, the

PFET co one t af the device is ro ected by a defined photoresi st
Ghape. BURRGE AR OL ItG | oL RUPOTRA T SHSE e FPBBdeH eSiemieaihger

i npl antation procedure is performed placing arsenic or phosphorous ions in
an ar edubsiratsd piapd Hetrders edigsting the thsesholdveltageonfer abstsipenfMOSEET devioe. &5ass
formng N type LDD region 5. This is acconplished at an inplant energy
bet weemsalatuiaytr 2, gobPrisee\if sflioon Amxidenis nestnhkraiall@prowib anliicllRsEbdoetaneen
about 3E13 to 3E15 atons/cnR. To prevent encroachnent of the SPE depl etion

- 1 egba$0 tod0 ShgstdthsintaloxPgen- QAL of MU IRSEANRHI&R. am%lrcldegfa&t h
underlylng gate structure 3, a shal l'ow pocket inplant region, featuring the

sane CoRgicht '2Véa.ta¥)etc¥ﬁ§n§t§l oTSIRcGP PGS Of o%ﬁfdeﬁ%%de layer formed by annealing
of

a base silicon oxide layer in a NO or NO, ambient. In addition, if desired, gate insulator layer 2,

can be comprised of a high dielectric constant material such as HFO,. A conductive layer, such
as ' ' '

a doped polysilicon layer, or a metal silicide laycr- is next formed ata thickness between about

1000 to 2500 Angstroms on gate insulator layer 2. The doped polys111con option is
accomplished o

via deposition of a polysﬂlcon layer, via low pressure chemlcal vapor deposmon (LPCVD), or
o plasma enhanced chemlcal vapor deposmon (PECVD), procedures w1th the polysﬂlcon layer in

situ doped during deposxtlon via the addltlon of arsine or phosphme toa sﬂane or disilane
ambient. The polysilicon layer can also be deposited intrinsically then doped via implantation of

arsenic or 'phosphorous"ions. ‘The metal silicide option can be accomplished via deposition of a



~ but” featuring a higher dopant |evel than sem conductor substrate 1, is

- forned to conpletely envel ope N type LDD region. 5. This is acconplished via
“ion inplantation procedures performed in situ, either before, or after '
“i.npl antation of N type LDD region 5. P type, pocket region 6, is obtained
via inplantation of boron or BFZ ions, at an energy between about 7 .to 15
KeV, for. boron ions, at a dose between about 2E13 to 7E13 atonms/cn2. A
conposite insul ator spacer, shown schematically in Fig. 3, is next forned
on the sides of gate structure 3: First silicon oxide layer 11, is

deposi. FGKNEBSd : nY - ia LPCVD or
PECVD gggggﬁﬁ?%%@gﬁsind§?£?%§@§ﬁ§%gg#%5§%PP§3%QQYQEgg%&ﬁgglgﬁggurce. Next
siliconnitride layer 7, is deposited at a thickness between about 150 to

300 Angs ns ia CvD or PECVD procedures. Silicon oxide layer 8, is
“then -dg%‘%@ﬁﬂ’&‘*ﬁ%%L‘iﬁ@ﬁ*ﬁ&?ﬁ%ﬂé@ﬁ%‘ﬂ%ﬁﬂﬂ%@ ippetolyng WG rersdurenysi n
~using LPCVD or PECVD procedure, again enploying TECS as a source. A first

‘phase BfXtERAIPKYES i dehinp gatRSEUGWES Se thuhe conslupiietlaysar Tl REdproeddent pardirmed
defining silicon oxide spacer. conponent 8, with the selective R E
pr ocedusing Clhgir $§s SHFSlatvaetcknt frantie dondudtivie tayar, terinitetestaetheiappdaiange 6  t he
appear grce of silicon nitride. The second phase of the anisotropic 121E
procedure is now perforned using Cl2 as a selective etchant for silicon

" nitrideip sugfaed dfigh@ ihduldibragedi Retoon o@ftheﬁzihb{og&%lt Bk iugieﬂl t_ﬁlp@é%ﬁ'{tiqﬁgm%e“t 7,
e

| ocated on the sides of gate structure 3, underlying silicon oxi spacer
conpongiicnde 38 cSERHML 0l Q. cedur electively
“term nat ecs .gt ’-‘It hg g@gear_ %@ﬁgﬁ; g%}{éig%gﬂmﬁo%lgﬁgéé&le%@ro%&ﬁs’ ‘P’ietgﬁl%fl I ‘F‘lrﬁ’&i n the

- conposj nsul ator spacer .formed on the sides of gate structure 3,

conpri g%ago%lforlc‘f\f&dlo n IOF{!’Sﬁ”rgg%eﬁ‘ép@ﬁ%m%ﬁﬁgﬁ@f%‘%?mﬁémﬁh‘&@ﬁf%ﬂ ng L
- shaped, si]Jicon nitride spacer conmponent 7. Heavily doped N type

sour c el ROt W FEA by gates e 3 &%dtmﬁurﬁﬁeiﬁsi.eﬁﬂecg‘éﬁh 2 vidth bedree alipst r at e
1, not covered by gate structure 3, or by the conposite insul ator spacers.
- Agai n PO3tmeSNEET Aldheind ocdislation prededure ismiest vsed @rgrowsilicen diogidapayrefitonof - a
CMOS devi ce, a photoresi-st shape woul d be used to protect the PFET device
f rom t the eppascé surfireesisigite drutmres, tab evelaaui the estp@ed pditiod REtoPRUFER/ AT ai n
region for the NFET device. Heavily doped N type source/drain region 9,

schematdnsigbrdrictdh Wdtratd 1 Fistlicoft diokRiel18elB s ¥icdvr IRl RBkRLE Sdwedn a%'bﬁtgﬂj cor
phosphorous ions, at an energy between about 35 to 75 KeV, at a dose

~ bet wee, Dol AE15ThOrARL S ALATRL&G.. TOASHER HNGH o cppaci tance a

second N-ypssource alniton'1np atron pro re 1s°perforned

enpl oyi ng phosphor ous ions. i npl ant t energy. between about_ 25 to 45
KeV, at a g%@ﬁ%f’ﬁ@é’#@ﬁ%‘ﬂ?’%ﬁ%@“ fﬁ”ﬁﬁﬂg\?wﬁsﬁﬁy Pe&&ﬂr@(dra‘ﬁ&g%t ween
about .0 to 7 degrees is used for the phosphorous inplantation procedure to
grade festonfpang thgqnvelgpigg Reckst snplan regiensy sdaxicaddiessed @apd schemapieatlyishesr ough
current® generated by the depletion regions forned at the interface of

. heavily doped N type source/drain 9, and sem conductor substrate 1, a deep
- Pt ypeFigoZKéthe™NagiTodevideingivereirigfabtidayadds &l omapdneaosfaaninpiinenrt han] ddid P type
dopant |evel in sem conductor substrate 1, is fornmed. However to reduce the
| mpact seicéndasBRAEMOSY Helicd thSPHEAC Edrithent (3hH EMVIOS devREE fBielicaBgy dopant
concentration in the cjeep-P type pocket region in sem conductor Substrate
|, theqd e iah i8R <2 shhheak: ' ' jcted to only a
egi on QuEy Banarel SR MRNPRE £oin bR blunBol BRbGEE Aif pe

|ish this a sel ective wet etctt] procedure

' dr.ai.n. ' 9. T !
per 1 or ROARIG s D PRt Prse i PEPhASPhggous ins i an afca o

. semiconductor substrate 1, not covered by gate structure 3, forming N type LDD region 5. This
s accomplished at an implant enefgy between about 1 to 10 KeV, for As ions, and at an implant

o dose between about 3E13 td 3E15 atoms/cmz. ‘To prevent en‘croaéhrﬁent of the SPE depletion



etchant, is enployed to renove silicon oxide spacer conponent 8, as well as

to renove exposed portions of silicon dioxide |ayer 11, and of silicon -

. oxide |layer ‘4. The selectivity of the buffered hydrofluoric acid solution
allows the procedure to termnate at the appearance of L shape, silicon
nitride spacer conponent 7. This is schematically showm in Fig. 5. Again if
the NFET devi ce being described in this present invention is a conponent of
a CMOS device, the photoresist shape in place to mask the PFET conponent of

‘the CMOS device; would protect the PFET device fromthe selective, buffered

~hydr of {dsess Cwieh Qang%l@i:&dﬂéal?ce éﬁ@&gfgﬁe& %ﬁ?lﬁna(?&@} uﬂ-ﬁig{ﬂ/igg%até %%‘u%@reég ei s how

- formed i'n an area sem conduct or” substrate ere

struct , . N occupi b eavi | oped N type source/drain region

0. Thig&ﬁggagﬁgﬁﬂpg%ﬁ%ﬁg@$€%%WE%§ﬂF5??%%“%F&33W6HW§FS%F§°W§ﬁ§FS Stal§ ener gy
bet weer’ about 21 to 31 KeV for boron ions, at a dose between about 3E13 to
8E13 atons/cne, enploying an inplant tilt angle between about 10 to 30
degr eeBut f?‘ﬁ%“’i‘%ﬁ)hlggﬁr AEY dgvekihan samigprdogier substrate fyis doringd o campletalyt r at e t he
... horizontal portion of L shaped silicon nitride spacer conponent 7, as well
-~ as t heemwsiape dhypol DDwegion derllhis ingeesimplisted vili ion iidplahtayi@r grodedures@ddorned! N
~addition the inplant dose is great enough to form deep P-type pocket

i npl anin simgéithier B&ore] or AP BSIEntAM dfONEpe L DDRgloh Bhtpagpd] ?Bﬁéét re3f@ld pw P-type
pocket region 6. However the inplant dose use% for creation of deep P type

pocket ohtiRbdPia iﬁl?&hﬁﬂoﬂ- 0f bdrsn G@FﬁBﬁﬁﬁt eﬁlrkglg%? beRveeh gp(%u?tﬁcl) Y5 f(%g?fogs ate

heavily doped N type source/drain region hus resulting 1n ype pocket

~inpla ' | di t.h by the sid f heavily doped
N Type 2Bt st RaEMELBH AN LRB WORBPRY Lob region 5, Siill)

rarn regl
envel oped by shallow P type pocket inplant region 6, |ocated underlying the
vertioal conponent. of the L shaped silicon nitride spacer conponent, renmain
unconpens at &¢ORRES e B Y wacer SEPWH sehematicallyin Fige Ac is nenefoahetherethe sidagt h

di mensi on of the  NFET device. The result of this procedure is.

- schena®f gatg stpcimhnEirst siticgn oside liyphidt ordeposited stwihickness betweon pscatt 8¢to a PFET
device, if used as a conponent of a CMOS device, would now be renoved via

- pl asmal ixsgesroas/wiayPAVID WERECVR procpdi0es dsihe feiradiyloRR@alcaldf (PEO™Y =S
perfornmed via rapid thermal annealing, is. next applied at a tenperature

bet weegouade0 Wexd Sififort Mtrid@ 9ely, i§ B8pokitdEat RELIVERES ll?e?@%gn da%oﬁtol 5§2i ggd” in an

inert anbient, to activate all inplanted ions. eep p region is

I
to be Mo gemt . ion.of an N.well region in a P
type sgﬁng% o Ir}‘%h‘(r:ltg 5 ? EEEL Str a(?g]? P g&%&% p gélﬂ% (?Xel%e?%ﬁr %aﬁ&he%degﬂ’i}%fi %b? ng,
shal | o N_type pocket [ woul d first be roed. After formation of the
conpos c&“?%é%??@% Fé(% ﬁé(gg’s%@ ({\]S§ O, Ggun yping &r@cﬁl & &G R precedurg, heavi Iy
doped P type source/drain region is formed, followed by renoval of the
over | yFRY TRIYIEE SEOSGHpsRwse. Hfirstpbasesifpe snisetrapisRiEaprosedursds aext A
subsequent N type inplantation procedure results in formation of a deep N
type ppefoemed sahgatinely defisite dilisorr ¢:0dmshiangy compomsind®swidf thentlyctiveRIBor t i ons of
t he heavily doped P type source/drain region, with the N type dopant |evel

of t hepdeaiurd\utiyp CIPoak e etcle@t R sliceRbide, idanaing alNht YpRatapaNnt | evel of
the N well region. Waile this invention has been particularly shown and

. descr | bediuir finide! 9HER68nd fhask BERELSHIRIRIESBON ' fish Wi 1l be
- under sggod by those skiILegm?n the art ghat .ar?%%gﬁghgﬁ E@ﬁﬁﬁﬁ#g@, and
~details nmay be nmade without departing fromthe spirit and scope of this
! nvjent_ ésoanSelective etchant for _silicon nitride, resﬁlting in the definition of silicon nitride spacer

component 7, located on the sides of gate structure 3, underlying silicon oxide spacer
component 8. The second phase of the anisotropic RIE procedure seléctively terminates at the

appearance of silicon dioxide layer 11, resulting in the composite insulator spacer formed on the



“Wat is clainmed is: 1. A nethod of forming a netal oxide sem conductor

“field effect transistor (MOSFET), on a sem conductor substrate, conprising-
the steps of: providing a gate insulator |ayer on a sem conductor substrate
conprised with a first conductivity type, with a gate structure overlying
said gate insulator layer;. 5 formng a lightly. doped: source/ drain (Lu@
‘region of a second conductivity type, in a portion of said sem conductor
substrate not covered by said gate structure; formng a first pocket region
of ‘a first: conductivity type, in a portion of said sem conductor substrate

not co nsLrycture, .wth sai first pocket region
surrou% %ﬁgf f %ﬂk%ﬁg?egl 1tied Od(?VWé‘?%ﬁlﬂco?é]xbdefsp?%efc‘%BE‘l{’@ élon is
conpri se qs 10, dopant vel greater than the dopant IeveI of said:
sem colt Eltyd’ig %‘d ‘?léon ’f“dl‘ SREPCRCUBPRIGE T-e i nsul ator spacer on sides of
said gate structure, with said conposite insulator spacer conprised of an
underlying L shaped insul ator conmponent, and .conprised of an overlying
i hsul at or J:i@mb’rfgmﬁd thmerﬁong:ebiratinmgiidw,dh)pmdfcﬁmed edredsif Berhiiegidudtopf  a

" second conductivity type, in a 15 portion of said sem conductor substrate

hot cowarseatelynaaberebbeosis stritulé 8, @by e GaipdseOmBAStol §abds UA LR F tﬁ@acer
removing said overlying insulator conponent of said conposite I nsul ator-

- . spacer NFETdeHRE AeREb& 8 8%i0 R eRRTEL cBr'ﬁgbr%ﬂt QIf daeél:i‘ dd &lvigon (Eérje%‘ it Hharley PE- in

a portion of said sem conductor substrate un yl ng hoti por % on of

hi L LR R R

B regi Ontype source/drain region for the NFET device. Heavily doped N type source/drain region 9, |

- schematically shown in Fig. 4, is fdrmed via irrlplantation of arsenic or phosphorous ions, at an
energy Between ebou't 35 ’ro 75 KeV, ata dose. between abeut 2El5 to 7E15 aton_ls/cm2. To
reducejunction capacitance a second N type source/drain ion implantation procedure is
performed employing phosphorous ions implanted at an energy between about 25 to 45 KeV, ata

dose between about 1E13 to 4E13 atoms/cm’. A tilt angle between about 0 to 7 degrees is used -

for the phosphorous implantation procedure to grade the N*/P 'v_vell dopant profile.

To reduce the level of punch through' current :generated by. the depierion regions formed at
: .the interface of heavily doped N tyi)e source/drain 9, and semiconductor substrate l,a deep P
type pecket region, higher in P type dopant concentration than the P type dopant level in -
eemiconducter substrate 1, is formed. However to reduce .the impacr ef increased junction
* capacitance resulting from the higher doﬁan_t concentration in the de'ep P type pocket region in
..semiconductor substrate 1, the formatron of the P type pocket region will be restricted to only a
reglon surroundmg a top portlon of the sides of heav1ly doped N type source/drain reglon 9. To |

'accomphsh this a selective wet etch procedure performed usmg buffered hydroﬂuorlc acid as an



sem-conductor substrate. -3. The nethod of -claim1l, wherein said gate

‘insulator layer is a silicon dioxide gate insulator, obtained via thernmal"
oxi-dation procedures to a thickness between about 10 5 to ZQ Angstrons. 4.
The method of claim1l, wherein said gate structure is conprised of doped

- polysilicon or netal silicide. 5 The nmethod of claim1, wherein the MAdth
“of ‘said gate structure is between about 0.03 to 0.50 um 10 6. The et hod

: li E ' i.d lightly doped source/drain region is an N type,

IO}c g(r:tlt ?&Eﬁ%ﬂ&gﬁ@@éﬁ}l}r gde dF %P‘r’\é gg%ol%oﬁ(,“?%%’f‘%{% qgpereyt ?r’flﬁ I‘”&ﬁ?’ﬁf‘? ISAOE CX08 di c or
‘phosph N . : I mpl.ant _ener gy between about 1 to 10 KeV, and at an
Pn anPoEso bR oSS el ShesoRee Ry he slecrivey pEtRGulTordc ai m

I, ‘wherein said first pocket region is a P type pocket region, 15_obta|ned
vi a i mpydpfluericasibroluipnatows theprodedurs to termipatei atreappeasmee gf Lsbtpesiticabout 7

to 15 KeV, and at an inplant dose between about 2E13 to 7E13 atoms/cn. 8.

The nenhdde spacer|cainporient WhEhisiinschanatioahg stidwi inEFid. 55 rapadf tHRIWEL eviconponent

.~ of said conposite insulator spacer is conprised ofsilicon nitride, at a

~ thi cknesiag dedcyibalinalio ptesent 1pRnfish BAQoAPESnt BPFCMOS ddee b PRGoAK:sE! @il m 1,
wher ei Bhapai d conposite insul ator spacer is defined via an

in place to mesk the.PFET component of the CMOS device, would protect the PFET device from
the selectii}e, buffered hydroﬂuoric acid procedure.

- Deep P type pocket _irhplanf region 10, is now formed in an area of semiconductor
substrate 1, not covered by gate structure 3, and not occupied by heavily doped N type
source/drain fegion 9. This is accomplished via irﬁpia_ntation of boron or BF; ions, at an energy
b.e'tWeen about 21 to 31 KeV for boron ions, at a dose beMeen about 3E13 to 8E13 atoms/cm?,
employing an implant tilt angle between about 10 to 30 degrees. The implant energy chosen
allows the P type ions to penetrate the horiiontal portion of L shaped silicon nifride spacer
component 7, as well as the portions of the uﬁderl_jzing silicon dioxide layers 11, and 4. In

- addition the implant dose. is great enough to form deep.P .ty-pe pocket impla.nt region 10, in |
exposed portions of the lighter doped, shallow P type pocket region 6. However the implant dose
used for creation of .deep P type pocket imp_lélnt region 10, is not great enough to completely |

~ compensate hea\}ily doped N type source/drain region 9, thus resulting in P type pocket implant
~. region 10, located surrounding the only the sides of heavily doped N type source/drain region 9.

Portions of N type LDD region 3, still enveloped by shallow P type pocket implant region 6,
~ located underlying the vertical component of the L shaped silicon nitride spacer component,

- remain uncompensated .énd therefore still directly influence the channel length dimension of the



5-ani sotropi c RFE procedure applied town overlying silicon oxide |ayer .
usi ng CHF3 as ‘an etchant, -and ‘applied to an underlying silicon nitride
~layer using Cl2 as an etchant.. 10. The nethod of claim 1, wherein said
overlying insulator conponent of said conposite insulator spacer is
conprised-of silicon oxide, at a thickness between about 400 to 700
Angstronms.. 10 11 The nethod of claim1l, wherein silicon oxide of said
- overlying insul ator component of 'said conposite insulator spacer, is

obt ai n i r PECVYD procedures, usi tetraethyl orthosilicate
- TEOS)SI%E\'; %Vggﬁg%pes‘ilg‘w}?é’? %EC“HS&‘? Shemiligally i@?%&%é%- 7 <uPRpteresitti | y doped
_sourceF&Pain_region is a heavily doped- N type source/drain region, obtained
via inﬁugntation of _arseni ¢_or phosphorous 15 ions, at an inplant energy
bet weeHse4H8 Brotess 2 PEEY deydgsy if ussd ang componept of s CMBSalepise weard abwbe 2E 15 t o
- 7E 15 atons/cn2, followed by an additional procedure perforned via
i mpl antemadved visfplasesphiganmsking end wat clean oexdgys.bah weenal plootdure? perfermdd Kev,
at a dose between about -1E13 to 4E13, using an inplant angle between about
0 to 7viakapid Teemateinhedingfis 6t:aiapplied 20h ei@ichat S ibev@¥R hbotk 1050 UYL @ or
componegnt is renoved via a selective wet etch procedure, using a buffered
‘hydr of l uoric acid solution. 14. The nethod of claim1l, wherein said second
“pocket e j p -0, ' i.a,inplantation of
bor on gﬁﬁgggﬂf%ﬁgﬁﬁg?5gﬁ§§hp9§ﬁ%m£ﬁg?§@;%g¥§ggﬁbg§%ﬁ¥h%im%8tO 31 KeV, and
at an inplant dose between about 3E13 to 8E13 atons/cn®, using an inplant

- or tilt-angl e, between about 10 to, 30. :
| g ﬂj adeep .p(\_)I\ﬁ(ep region is to]be used t%_r a PFET device, after formation of an N well region

.' | inaP type semiconductor substrate, a P type LDD region, and an en{feloping, shallow, N type
pécket region wo_uld first be formed. After formation of the composite iﬁsulator spacérs on the
sides of .the gate structure, a héavily dqi)ed P type source/drain region is formed, followed by

removal of the overlying insulator component 6f the composite iﬂsulator spacer. A subséquent N
type implantation procedure results in formation of a deep N type pocket region, located
surrOunding the sides of only tbp portions of the heavily doped P type source/drain region, with

the N type dopant level of the deep N type pocket region greater than the N type dopant level of

the N Well region.

While this invention has been particularly shown and described with reference to, the -
preferfed embodiments thereof, it will be understood by those skilled in the art that various
. changes in form and details may be made without departing fron_i the spirit and scope of this

invention. =
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15. A method of formng a metal oxide seniconductor field effect transistor
(MOSFET), on a sem .conductor substrate, featuring a deep P type pocket
regi-on formed after heavily doped source/drain and conposite insulator -
-spacer formation,.conprising the steps of: 5 formng a silicon dioxide gate
insulator layer on a P type seniconductor substrate; form ng a conductive

~gate structure on said silicon dioxide gate irnsulator layer; formng an N

‘type, lightly doped source/drain (LDD)-region in a portion of said P type
sem conduct or substrate not covered by said conductive gate structure;
formng a shallow, P type pocket region in an area of said P type

sem conductor 10 substrate not covered by sai-d conductive gate structure,
with said shallow, P.type pocket .regjon surrounding said N type LDD region;
and wherein said shallow, P ﬁ&g@‘ﬁ@éﬁ@@lﬁegion is conprised with a P type
dopant |evel greater than the P type dopant |evel of said P type

seni conduct drmethed o armaing grpgtal pxidespmiconduoirtiiel deffacaymsistat MOSFETG  a
silficon oxide |ayer; performng an ani sotropic reactive ion etch procedure
to forma compesnicendustnbalisoates@ageisingnhsitegofof sai d conductive gate

- ~structure, with said conposite insulator spacer conprised of an underlying

L shaped si IpreadingaighicGRsuGAsTIHREDE o s@RRoFRITH is@o%éat@fcoﬁpr'géﬁ%m fig silicon.
oxi'de conponent; formng a heavily doped N type source araln region in an

~area of sai CoRadcriRRy ﬁ'g%:‘ﬁﬁ{;%#‘gé &Fucﬁﬂ?ﬁ&gr%r% sgﬁ;%l?eq\ﬁg.{lae[gr BYerSai d conductive

gate structure or by osite.rnsu or acer; renmbving said

Forming 5 Bl AP RIRRN T B PR St Shnokend Sitestus o 1

" sem conductor_substJate underlying a horizontal portion of said L shaped
“silicon nitAR§EQ ﬁF’QtSB‘?“C@BﬁLH%Hé%?S‘?‘B’F NORFQYCEdrByFaidigatei srycibess or  spacer,
with said deep, P type pocket region conprised with a P type dopant | evel

gr eat 'er. th ar{omﬁg.g.pﬁf%v p@pk@b@gi@p. off gﬁeqt cofdustivity type, in a portion of said
Sémiconductor_ substrate not covered by said gate sfructure; with said first pocket region
surrounding said LDD region, and wheréin said first pocket region ié comprised with a
10 dopant level greatgr than the dopant ievei of said sémiconductor substrate;
forming a composite insulator spacer. on sides of said gate structure, with said
composite insuiator spacer éomprised bf an uhderlying L shaped insulator component,
and comprised of an overly.ing insulator component;
forming a heavily doped source/drain region of a second conductivity type, in a
15 portion of said sémiconduétor éubstrate not covered'by said gate s'tru'cture or by said
composite insulator spacer; | |
remdving said 6vé;‘lying insulafor component o.f said compdsite 'insulatqr spacer; .and -
forming a second pocket region of a first conductivity type, in a portion of said

semiconductor substrate underlying horizontal portion of L shaped insulator component

20 with said second. pocket region comprised with a dopant level greater than the dopant |

- 11



shal | ow pocket. region; and 10 performing an anneal procedure. 16. ‘The
net hod. of claim15, wherein said silicon dioxide gate insulator layer is
obt ai ned at a thickness between about 10 to 20 Angstrons, -via a thernal
- oxi dation procedure perforned in an oxygen - steam anmbient. 17. The nethod
of claim 15, wherein said conductive gate structure. is conprised of 15
doped pol ysilicon, or netal silicide. 18. The nethod of claim 15, wherein
sai d conductive gate structure is conprised-with a width-bet }/\Beﬂ ?bogt O.dOS
to 0.50 um : 1 aim 15; wherein said N type lightly dope
‘sour ce/ dr ai n]irgvéegl]i-ggﬁm@}sgg%g?{\rg Q@Ta i mpl ant ation of .arsenic. or phoslohor.ous-
ions, at.an i,npl ant. enerqy. between about 1 to-10 KeV, and_at an inpl ant
dose bet'V\Benngﬂz)we@%?gg‘g%mégl eﬁ%%&WPO@G?tQTﬁ@SWF%PBﬂ?%I ai m 15,
wherein said shallow P type pocket region is obtained via 5 inplantation
- of boron or B?@W%ﬂ%f"rélﬂbséﬁei nmpl ant ener gy between about 7 to 15 KeV, and
at an inplant dose between about 2E13 to 7E13 atons/cnR.- 21: The net hod of
claim 15, wherein said silicon nitride |layer is obtained via LPCVD PECVD
procedures, &t Tl methekobdainbl wiestin sdidgite ifs0latod 14360 ARDRbA AIFRide gate

insulator, obtained via thermal oxidation procedures to a thickness between about 10

5 - 1020 Angstroms. - |

4. The method of claim 1, wherein said gate structure is comprised of doped polysilicon

or metal silicide,

5. The method of claim 1, Wherein the width of said gate structure is between about
0.03 10 0.50 um. |
10 6. The method of claim 1, wherein said lightly doped source/drain fegion isan N type, ”
lightly doped source/drain region, obtained Via.implantation of arsenic or phosphorous
ions, at an implént eﬁergy between about 1 to 10 KeV, and at an implant dose

between about 3E15 to 5E15 atoms/cm?.

7. The method of claim 1, wherein said first pocket région isaP type pbcket region,
‘15~ obtained via implantation of boron or BF; ions, at an implant energy between about 7

to 15 KeV, and at én'implant dose between about 2E13 to 7E13 atde/cmz.

8. The method of claim 1, wherein said unde’rlying L shaped insulator compbnent of
said ' : '

~ composite insulator spacer is comprised of silicon nitride, at a thickness between about

- 12




22, The .nmethod of claim 15, wherein said silicon oxide |ayer is obtained

- via LPCVD-or PECVD procedures, at a thickness between about 400 to 700
‘Angst rons, -usi ng tetraethylorthosilicate (TECS), as a source: .23. The

- method of claim15, wherein said anisotropic reactive ion-etch procedure
used to.define said conposite insulator spacer, is-performed using CHF3 as
an etchant for said silicon oxide layer, and using Clz as an etchant for
said silicon nitride layer. 24. The nethod of claim 15, wherein said

~heavily dopedsh; MﬂﬁA@& Eggldrain region is obtained via inplantation of
arseni c. or phosphorous’1ons, at an .inplant energy between about 35 to 75
"KeV; "and at an inplant dose between about 2E15 to 7E15 atons/cne, foll owed
by an .additiqgn rocedur.e. performned via inplantation of phosphorous ions
at 5 an ener %yﬂfe‘g‘ﬁfg‘éﬁo ¢lgin 1.ovherein gaid paposie insulgtns spaser indlefincdpdaan 1E13 to
4E13, using an inplant angle between about 0 to 7. 25. The nmethod of claim
15, whérein guisetrapieRIEprogedyrd dppbied mxdndeedyinp sitient oxdde lapdrdising iiiat an

i nsul ator spacer, is renoved via a selective wet etch procedure using a

- buffered hydethintparidappiiédtoanunddrying siitod Gitrid@RyemisheCI0hs £ @Al 5, wherein
said deep, P type pocket region is obtained via inplantation of boron or
BFz ions, at an inplant energy between about 21 to 31 KeV, and at an

i npl ant dose 1bﬁfﬂt‘ﬁﬁ&h@&)ﬁglaiﬁ)ﬁ%%/h%ﬂéirﬁﬁﬁoﬁe&lg%ﬁ%or%%h{ﬁgl}&\?\ﬁ% Jpjant or tilt

angl e between about ‘10 to 30. "27. The net aim erein said

anneal proce IS : id thermal .anneal. 15 (RTA rocedure, perforned
~at a tenper afté (:Jjjlﬁ] O%%tn\?\sél%%}%gg%cﬁ Pe5E™ eg& 0?%5]601&?’&‘5%% gtﬁ?ws%%Bﬁg%out 0
~to 15 sec, ig ﬁn %EF t anbi ent. :

LA AN A R FOA(..fgﬂEtS@Ff%P?-: AL AT AT AT AT AN AT AT A AT B

10 11 The method of claim 1, wherein silicon oxide of said overlying insulator component
of said composit¢ insulator spacer, is obtéined via LPCVD or PECVD procedures,

using tetraethylorthosilicate (TEQS), as a source.

12. The method of claim 1, wherein said heavily doped source/drain region is a heavily
d_()ped.N type soufce/drain region, obtained_ via implantation of arsenic or phosphorous:
| 15 ions, at an. implant energy between about 35 to 75 KeV, and at an implant dose
' betweep about 2E15 to 7E15 atoms/cm?, followed by an additional procedure
perf_onhed via implantaﬁén of phosphorous ions at an energy between about 25
to 45 KeV, at é dose between about 1E13 to 4E13,7using an implant angle between
- about 0 to 7°. | |

13. The method of claim 1, wherein said overlying insulator component is removed via
a selective wet etch procedure, using a buffered hydrofluoric acid sotution.

14. The method of claifr_x 1, wherein said second pocket region is a P type pocket region,

13
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15. A method of forminé a rﬁctal oxide semiconductor field effect transistor
| .(MOSFET), ona sem.icondu.cto_r subsfrate, featuring a deep P type pocket .region .
.' formed after heavily doped soﬁrce/draia and composite insulatof spacer foi'mation,
~ comprising the steps of: |

5 - forming a silicon dioxide gate insulator layer on a P type semiconductor substrate;

14



| '.|[NA4OGIOW&OW&0%AB A@: 100/8/8/&' () AX =.10% &' () A = 10%& ()-A
4@ 109 ()-A  G@. 10%& ()-A B H-\: NA40C510' 8& " ‘V(iO% & ()- @<#<% &10%
& ()- fIr'l O%&'() I =.10%-& ()-. | =10%-& ()- P=. 10%14&'()
_ 1] I"n#{ZQOGlO B = 10%&&& ()-8 | = 10%e & ()-8) 10, 10,
10 | P4p#10% & () - 6! < *: $10% &' ()-Ww KH* $10% [, & ()-Vn#& &)))))P*~sh] 0GLO
 F (10%~ &() 10, -~
fo_rming a cdnductiVe gaté structure on said silicon dioxide gate insulator layer;
formi_ng an N type, thtly doped soﬁr(.:.'e/drain (LDD).regio_n in a portion of said P
type semiéonductor substrate not cd_vered by said conductive gate structure;

- . forming a shallow, P type pocket region in an area of said P type semiconductor

10 substrate not covered by said conductive gate structure, with said shallow P type
 pocket region surrounding said N type LDD region, and wherein said shallow, P type

- pocket region is comprised with a P typ.e. dopant l_evel greater than the P type dopant
' level of said P type .semiconductor substrate;
forming a siiicbn'nitride léyer;
15 | forming a silicon oxide layer;
performing anranisotl_'opic reactive ion etch préce_dure to form a composite insulator
spacer on sides of said conductive gate structure, Witﬁ said composite insulator spacer
comprised of an underlying 1. shaped siliqon nitride component, and comprised of an

overlying silicon oxide component;

forming a heavily doped N type source/drain region in an area of said P typé_
semiconductor substrate not covered by said conductive gate structure or by said
composite insulator spacer; |

removing sald overlying silicon oxide component of said comp051te insulator spacer;
5 forrmng a deep, P type pocket region in a pomon of said P type semiconductor

substrate underlying a horlzontal portzon of sald L shaped silicon nitride insulator
component of said COH]pOSIte insulator spacer_, with said deep, P type pocket region

comprised with a P type dopant level g_réa’t_er_than the P type dopant level of said

15
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obtained at a thickness between about 10 to 20 Angstroms via a thermal oxidation

procedure performed in an oxygen - steam ambient.

17'. The method of claim 15, wherein said conductive gate structure is comprised of

15 ..doped_polysilicon, or metal silicide.

' '18.7 The method of claim 15, wherein said conductive gate st_rucfure is comprised with a

- width between about 0.03 to 0.50 um.

19. The method of claim 15, wherein said N type lightly doped source/drain region' is
obtained via implantation of arsenic or phosphorous jons, at an implant energy between

about 1 to 10 KeV, and at an implant dose between about 3E13 to 3E15 atoms/cm®.

20. The method of claim 15, wherein said shallow, P typ'e pocket region is obtained via
5 implahtation of boron or BF, ions., at an implant energy between about 7 to 15 KeV,

and at an implant dose between about 2E13 to 7E13 atoms/cm?.

21. The method of claim 15, wherein said silicon nitride layer is obtained via LPCVD

or
PECVD procedures, at a thickness beMe_en about 150 te 3.0(.1 Angstroins.
.2i.'T.he rﬁethod of claim 15, Wherein said 's.ilicon oxide layer' is obtained via LPCVD or
10 _.__PECVD procedures, at a thiekness bet}i_}een about 400 to 700 -Angsfrorns_, using
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said silicon oxide layer, and using Cl; as an etchant for said .SIIIC()H nitride layer.

24. The method of claim 15, wherein said heavily doped N type éource/drain region is

obtained via ifnplantation of arsenic or phosphoréus ions, at an implant energy between

abou_t 35to 75 KeV, and at an implant dose_between about 2E15 to 7E15 atoms/cm?,

followed by an additional procédure performed via implahtatibn of phosphorous ions a_{
'5 .an energy between about 25t045KeV, ata dose between about 1E13 to 4E1_3, using

an implant angle between about 0 to 7°.

25. The method of Qlaiﬁ 15, wherein said overlying silicon oxide component of said
: composite insulator spacer, is removed via a selective Wét etch brocedur_e using a
buffered _hydr(_)ﬂuoric acid solution.
10 26. The method 6f claim 15,.wherein said deep, P type.pocket region is obtained via.
implantaﬁon o.f boron or BF; ions, at an implant energy between about 21 to 31 KeV,
and at an implant dose beﬁ&een about 3_E1.3 to.8El3 atoms/cm_z; using an

implant or tilt angle between about 10 to 30°.

27. The method of claim 15, wherein said anneal procedure is a rapid thermal anneal
15 (RTA,), procedure, performed at a temperature between about 1050 to 1090° C, for a

time between. about 0 to 15 sec, in an inert ambient. -
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