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WTH M NI M ZED LATERAL DOPANT DI FFUSI ON BACKGROUND OF THE ?MVEEJQgﬂ (1)
Field of the Invention The invention relates to the fabrication of
integrated circuit devices, and nore particularly, to a method of formng
an LDD structure with mnimal |ateral dopant diffusion in the fabrication
of integrated circuits. (2) Description of the Prior Art As the physical
geonetry of sem conductor devices shrinks, the channel |ength of the
transistor is reduced as well. This |leads to serious short channel

ef fects.CHBi 4 dSoron has a high diffusivity in the silicon substrate,
.lateral dopant diffusion is quite prom nent when boron is used as the
dopant for a PLDD structure. This 1F-teral dopant diffusion will affect

the threshalheypl Eagecodbiive IS SERLCFURE SPimfin NG LBYS, BHGeG! NG the

devi ce pertornmance. e traditional process flow, npl antation is

performed prior to source/ dsgddkT Makapgagkon and annealing. The anneal i ng
process will enhance boron diffusion fromthe PLDD area into the channel
underlying the

BACKGROUND OF THE INVENTION

(1) Field of the Invention

The invention relates to the fabrication of
integrated circuit devices, and more particularly, to a
method of forming an LDD structure with minimal lateral

dopant diffusion in the fabrication of integrated circuits.

(2) Description of the Prior Art

As the physical geometry of semiconductor
devices shrinks, the channel length of the transistor is
reduced as well. This leads to serious short channel
effects. Since boron has a high diffusivity in the silicon
substrate, lateral dopant diffusion is guite prominent when
boron is used as the dopant for a PLDD structure. This
le-eral dopant diffusion will affect the threshold voltage
and transistor cufrent drive, thus affecting the device
performance. In the traditional process flow, PLDD
implantation is performed prior to source/drain implantation
and annealing. The annealing process will enhance boron
diffusion from the PLDD area into the channel underlying the

gate electrode, causing the problems mentioned above.



gate el ectrode, causing the problens nentioned above. 1 CS-00-158 U.S.
Patent 5,969,398 to Murakam teaches plasnma doping of the gate and
source/drain regions. U S. Patents 5,866,460 and 5, 998,274, both to Akram
et al teach a nethod to form source and drain subregions each having a
di fferent dopant concentration in a polycide process. U S. Patent
5,913,112 to Yamazaki et al discloses formation of LDD regions after the
~gate has been oxidized. The oxidized portion of the gate acts as a mask
for the é%D iﬁegantation. SUMVARY OF THE | NVENTI ON A princi pal object of
the pres 09 ntion is to provi de an effective and very manufacturable
-method of formng a MOSFET having an LDD structure. A further object of
the invention is to provide a nmethod of form ng a MOSFET having an LDD

structure with m nimal katgralndepary, dobf HSiMl-akkeh 20QEHEL oObject is to
provide a method of formng a MOSFET having a PLDD structure with nini mal

lateral puUapantady iffusifoRhe Ygdtanoichebuebppatai®s dayiphavi de.s. met hod of
form ng a MOSFET having a PLDD structure with mninmal lateral 2
Patents 5,866,460 and 5,998,274, both to Akram et al teach a
method to form source and drain subregions each having a
different dopant concentration in a polycide process. U.S.
Patent 5,913,112 to Yamazaki et al discloses formation of LDD

regions after the gate has been oxidized. The oxidized

portion of the gate acts as a mask for the LDD implantation.

SUMMARY OF THE INVENTION

A principal object of the present invention 1is
to provide an effective and very manufacturable method of

forming a MOSFET having an LDD structure.

A further object of the invention is to
provide a method of forming a MOSFET having an LDD structure

with minimal lateral dopant diffusion.

Yet another object is to provide a method of
forming a MOSFET having a PLDD structure with minimal lateral

dopant diffusion.

Yet another object is to provide a method of

forming a MOSFET having a PLDD structure with minimal lateral



CS-00-158 boron dopant diffusion. A still further object of the invention
isto provide a nethod of form ng a MOSFET having an LDD structure wth
mninmal | ateral dopant diffusion wherein the LDD structure is forned after
S/Dinmplantati.on and annealing. Another still further object of the
invention is to provide a nethod of form ng a MOSFET having an LDD
structure with mninmal |ateral dopant diffusion wherein the LDD structure
is formed after S/D inplantation, annealing, and silicidation. Yet another
obj ect o% ggﬁ_inyention is to provide a nmethod of form ng a MOSFET havi ng
an LDD s ?u urg® with mininal [ateral dopant diffusion wherein the LDD
‘structure is fornmed by plasma doping after S/D inplantation, annealing,
and silicidation. In accordance with the objects of this invention a

met hod f @brbar @bpsne M@uEIchaving an LDD structure with mnimal |atera
dopant diffusion is achieved. A gate electrode is provided overlying a gate
dielectric layer on a sem conductor substrate. Dielectric spacers are
formed on sidewalls of the gate electrode. Source and drain 3 CS-00-158
A still further object of the invention is to
provide a method of forming a MOSFET having an LDD structure
with minimal lateral dopant diffusion wherein the LDD

structure is formed after S/D implantation and annealing.

Another still further object of the invention
is to provide a method of forming a MOSFET having an LDD
structure with minimal lateral dopant diffusion wherein the
LDD structure is formed after S/D implantation, annealing,

and silicidation.

Yet another object of the invention is to
provide a method of forming a MOSFET having an LDD structure
with minimal lateral dopant diffusion wherein the LDD
structure is formed by plasma doping after S/D implantation,

annealing, and silicidation.

In'accordance with the objects of this
invention a method for forming a MOSFET having an LDD
structure with minimal lateral dopant diffusion is achieved.
A gate electrode is provided overlying a gate dielectric
layer on a semiconductor substrate. Dielectric spacers are

formed on sidewalls of the gate electrode. Source and drain



regions are formed associated with the gate el ectrode. The gate el ectrode
and source and drain regions are silicided. Thereafter, the spacers are
renoved to expose the sem conductor substrate. LDD regions are fornmed by
pl asma doping in the exposed sem conductor substrate between the source
and drain regions and the gate el ectrode to conplete formation of an LDD
structure in the fabrication of an integrated circuit device. BRIEF
DESCRI PTI ON OF THE DRAW NGS I n the acconpanyi ng drawi ngs formng a
material part of this description, there is shown: Figs. 1 through 5
schemat i FP@‘???ustrate in cross-sectional representation a preferred
enbodi nent of the present invention. Fig. 6 schematically illustrates in
cross-sectional representation a conpleted integrated circuit device
fabri cat edaacaer dhA0ed hdd1G R6AEEESA Ol NG RN 63EB! o1ddRied ONTnd CS 00- 158
DESCRI PTI OF THE PREFERRED EMBODI MENTS It will be understood by those
skill ed igateheleattoddainaviidu@cki 88a drdit Q¥ghoRsi dtdisdinateeaadP channel
MOSFET integrated circuit device, an N channel FET integrated

Thereafter, the spacers are removed to expose the

Un,

semiconductor substrate. LDD regions are formed by plasma
doping in the exposed semiconductor substrate between the
source and drain regions and the gate electrode to complete
formation of an LDD structure in the fabrication of an

integrated circuit device.
BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings forming a

material part of this description, there is shown:

Figs. 1 through 5 schematically illustrate in
cross-sectional representation a preferred embodiment of the

present invention.

Fig. 6 schematically illustrates in
cross-sectional representation a completed integrated circuit
device fabricated according to the process of the present

invention.



circuit device could be forned sinply by substituting opposite polarities
to those given for the P channel enbodinent. Also, in a simlar way, a
CMOSFET could be formed by making both N channel and P channel devices
upon the sane substrate. The process of the present invention is
especially critical in formng a P channel MOSFET devi ce because boron,
typically used to form PLDD structures, is especially prone to |ateral

dopant diffusion. The process of the present invention will mnimze
| at er al g p$$t1 jffusion even in the case of boron inplantation. Referring
now nor e g T arly to Fig. 1, there is shown an illustration of a

portion of a partially conpleted netal oxide field effect transistor
(MOSFET). The semi conductor substrate 10 is preferably conposed of silicon

having a (100) crysiseiRiegraRhbE Aid %%%khﬁﬁn%dlﬁ%s‘%@” doped to be a
p-type substrate. In an effort to sinplify the description and the

drawi ngs the dielectric isolation between devices has 5 CS-00-158 been
only partially shown and will not be described in detail, because they are
conventional. For exanplewiFi ebel ur@érgeopégbpnshde@X skilded be flornmed in and

on the sem conductor substrate.
art that while Figs. 1 through 5 illustrate a P channel

MOSFET integrated circuit device, an N channel FET integrated
circuit device could be formed simply by substituting
opposite polarities to those given for the P channel
embodiment. Also, in a similar way, a CMOSFET could be
formed by making both N channel and P channel devices upon
the same substrate. The process of the present invention is
especially critical in forming a P channel MOSFET device
because boron, typically used to form PLDD structures, is
especially prone to lateral dopant diffusion. The process of
the present invention will minimize lateral dopant diffusion

even in the case of boron implantation.

Referring now more particularly to Fig. 1,
there is shown an illustration of a portion of a partially
completed metal oxide field effect transistor (MOSFET). The
semiconductor subétrate 10 is preferably composed of silicon
having a (100) crystallographic orientation and has been

doped to be a p-type substrate.

In an effort to simplify the description and

the drawings the dielectric isolation between devices has



A gate dielectric layer 14 is grown or deposited to a thickness of between
about 20 and 200 Angstrons on the sem conductor substrate. A conductive

| ayer such as polysilicon is deposited over the gate dielectric and
patterned to formgate el ectrode 16, as shown. Spacers 18 are formed on
the sidewalls of gate electrode 16. The spacers nmay conprise silicon
nitride, silicon dioxide, or silicon oxynitride, for exanple. The spacers
are formed by depositing the dielectric |ayer overlying the substrate and
the gate_ el ectrode and anisotropically etching back the dielectric |ayer
to IeaveC§TﬂP?ﬁ§ cers 18 on the sidewalls of the gate electrode. The
spacers may have a width of between about 500 and 1500 Angstrons. Now,
referring to Fig. 2, ions are inplanted into the surface of the substrate
t.o form geek CshdNGadabnly SN Snd0wiFor nex aldescPiBesheavi |y doped
source and drain regions 20 may be formed by inplanting boron or BF2 ions
into th@esabst mAicauak aneenerd\canfvedttionsD. Kb arcdadpsageFfldl E 15 to 6 E
15 atons/cn2. NMOS heavily doped source and 6 CS-00-158 drain regions 20
may be fOXKide bggions IOK hy ersdre Fogmedahni #whyori %€ into the substrate at

an energy of 20 to 60 KeV and dosage of 1 E 15 to 6 E 15 atons/cn2. The
sour ce/ dapipconductor substrate.

A gate dielectric layer 14 is grown or
deposited to a thickness of between about 20 and 200
Angstroms on the semiconductor substrate. A conductive layer
such as polysilicon is deposited over the gate dielectric and
patterned to form gate electrode 16, as shown. Spacers 18
are formed on the sidewalls of gate electrode 16. The
spacers may comprise silicon nitride, silicon dioxide, or
silicon oxynitride, for example. The spacers are formed by
depositing the dielectric layer overlying the substrate and
the gate electrode and anisotropically etching back the
dielectric lafer to leave the spacers 18 on the sidewalls of
the gate electrode. The spacers may have a width of between

about 500 and 1500 Angstroms.

Noﬁ, referring to Fig. 2, ions are implanted
into the surface of the substrate to form source and drain
regions 20. For example, PMOS heavily doped source and drain
regions 20 may bé formed by implanting boron or BFz ions into
the substrate at an energy of 2 to 60 KeV and dosage of

1 E 15 to 6 E 15 atoms/cm®. NMOS heavily doped source and



regions may be forned by plasma doping instead of by ion inplantation as
descri bed. The ions are driven in, for exanple, by a rapid thernal

anneal ing (RTA) at between about 800 to 1050 C for 15 to 35 seconds. Now,
the gate and source/drain regions are to be silicided. It is inportant to
the process of the present invention that both the source/drain

i npl antation and annealing and silicidation be performed prior to LDD
formation in order to mnimze |lateral dopant diffusion which is caused by

hi gh terregg%yfse%processi ng. If silicidation were to be perforned after
LDD formation, the silicidation of the LDD regi ons would increase | eakage
current. In addition, if the silicidation were to be perfornmed after LDD
formati on when the spacers have been renoved fromthe gate sidewalls, the
gat e si devaihsrewidrd 2losaabebsi fotiedethy LapLaAt iy iarsentieakage path from
the source/drain to the gate. Referring nowto Fig. 3, the gate 16 and
sour ce/ deat bmomyiiorss 2@ tar ehei $ulks idede24tbgn aeyefy tafe 20cbavehtiedhal

met hods. For exanple, a nmetal |ayer such as 7 CS-00-158 titaniumor cobalt
may be dép8sfeePoval 1t Fel8ubltt & dSamdomsrenjat T SOUFE8ETTHE wafer is

subj ected tp an anneal in _
J reggons may be fo%med by plasma doping instead of by ion

implantation as described. The ions are driven in, for
example, by a rapid thermal annealing {(RTA) at between about

800 to 1050 =°C for 15 to 35 seconds.

Now, the gate and source/drain regions are to
be silicided. It is important to the process of the present
invention that both the source/drain implantation and
annealing and silicidation be performed prior to LDD
formation in order to minimize lateral dopant diffusion which
is caused by high temperature processing. If silicidation
were to be performed after LDD formation, the silicidation
of the LDD regions would increase leakage current. In
addition, 1f the silicidation were to be performed after LDD
formation when the spacers have been removed from the gate
sidewalls, the gate sidewalls would also be silicided
resulting in a 1eékage path from the source/drain to the

gate.

Referring now to Fig. 3, the gate 16 and
source/drain regions 20 are silicided 24 by any of the

conventional methods. For example, a metal layer such as



process. The nmetal |ayer overlying the polysilicon gate electrode and
overlying the silicon substrate in the source and drain regions 20 is
transforned to a netal silicide 24. The netal overlying the spacers 18 and
FOX regions 11 is wunreacted. The unreacted netal is renoved to conplete
the silicidation process. Now, the spacers 18 are renoved. For exanple,

if the spacers conprise silicon nitride, they nay be renpbved using hot
phosphoric acid. The wafer after spacer renoval is illustrated in Fig. 4.
Now, the dgPlgoreggons will be forned. Referring to Fig. 5, LDD regions 26
are formed by a plasma doping process. The plasma dopi ng process does not
affect the silicidation of the gate and source/drain regions. Typical

pl asma doping (PLAD) processes use a voltage in the range of 1000 to 5000
vol ts to faséumher wedesl tamdydbavwdepesitabavies ohe sibdthmitel asda above the
waf er. Low energy PLAD uses voltages on the order of 100 volts to draw the
dopant dite GRtEhelprheefe wi Thenneher eks swbcelcsrdt tomn raamgleiliing in  nuch
nor e shallom/inplagts. Lo nergy PLAD is preferred in the process of the
present HIETESon. .E?ef‘éeriré’wdﬁ'ﬁiyﬁ BY B ¥ &hesrebyibhicah@atddi ti onal

advantag%ﬁe%%rgﬁgléﬁﬁvéég¥¥§f%gstggdsfﬁ£é§gté% strate in the source

and drain regions 20 is transformed to a metal silicide 24.
The metal overlying the spacers 18 and FOX regions 11 is

unreacted. The unreacted metal is removed to complete the

silicidation process.

Now, the spacers 18 are removed. For example,
if the spacers comprise silicon nitride, they may be removed

using hot phosphoric acid. The wafer after spacer removal is

illustrated in Fig. 4.

Now, the LDD regions will be formed.

Referring to Fig. 5, LDD regions 26 are formed by a plasma
doping process. The plasma doping process does not affect
the silicidation of the gate and source/drain regions.
Typical plasma doping (PLAD) processes use a voltage in the
range of 1000 to SOOO volts to pulse the wafer and draw the
dopants out of the plasma above the wafer. Low energy PLAD
uses voltages on the order of 100 volts to draw the dopant
out of the plasma with much less acceleration, resulting in
much more shallow implants. Low energy PLAD is preferred in

the process of the present invention. Plasma doping provides



pl ateau region in the depth profile after annealing as conpared to a
standard ion inplantation process. Conformal doping is also achieved in

t he plasna doping process. Fig. 5 illustrates LDD regions 26 formed by the
| ow energy plasnma doping process of the present invention. PLDD regions
are illustrated. It is to be wunderstood that NLDD regions could be forned
according to the sane process of the present invention. However, dopant
diffusion is a nore significant problem for PLDD than for NLDD. The
process ag-gohrgsgresent invention mnimnmzes |lateral dopant diffusion even
in the PLDD case. This conpletes the formation of the LDD structure. The
integrated circuit device is conpleted as is. conventional in the art. For
exanple, as illustrated in Fig. 6, insulating |ayer 30 is deposited over

t he surfit®e sddithenas pdrantagescoft aeel bpenivigsiare e tHiadd§R t he

i nsul ati | ayer to the underlying sem conductor deyices, such as to
silicid gast(ﬁ?r“%:/éegéa{‘ojrf‘ 2%?3 /Qrer?é'%’agr?gg]e? %%qrs aBEﬁSgW%ods and patterned to
formele i.cal npect i t ] t i rat ed

Crou t ot SR A P SN e R B T b | el U

i ntegrat@shiGld QWi b1s8 LB b8nThEePhPEESS Rpihlbepkp¥egt i on provides a

Fig. 5 illustrates LDD regions 26 formed by
the low energy plasma doping process of the present
invention. LDD regions are illustrated. It is to be
understood that NLDD regions could be formed according to the
same process of the present invention. However, dopant
diffusion is a more significant problem for PLDD than for
NLDD. The process of the present invention minimizes lateral

dopant diffusion even in the PLDD case.

This completes the formation of the LDD
structure. The integrated circuit device is completed as is
conventional in the art. For example, as illustrated in Fig.
6, insulating layer 30 is deposited over the surface of the
substrate. Contact openings are made through the insulating
layer to the undeflying semiconductor devices, such as to
silicided source region 20. A metal layer 32 is deposited
and patterned to form electrical connections between the
elements of the integrated circuit. A passivation layer 34

completes the fabrication of the integrated circuit.



MOSFET device with an LDD structure with mnimzed |ateral dopant

di ffusion. The process of the invention forns the LDD structure after the
source/drain inplantation and annealing and after silicidation, thus
mnimzing |lateral dopant diffusion. Plasma doping is used to formthe LDD
regions. The process of the present invention is suitable for both NMOS
and PMOS devices, but is especially useful in formng PMOXS devices because
| at eral dopant diffusion is nore critical in PMOS devices than in NMOS
devi ces.C¥W00-€.%8he inventi on has been particularly shown and descri bed
with reference to the preferred enbodinents thereof, it will be understood
by those skilled in the art that various changes in formand details nmay

be- nmade wi t hout depar%kng fron1th% %girit and scope of the invention
What is claimed is: 10 ER¥RESHES OF1 TR FRYFHYL B PESVALRAY An LDD structure

(nothe habieald,an.ol; 2 LAtas aled liclofauan GRRPILEg Providing a

gate el ec overTyrng a galt eCtric T'ayer "on~a sem conduct or
substrat gopand PiHRGidhel eshd | raRAECHE ORe Sidladalilcs ebradi the daire

el ectrode; _
structure after the source/drain implantation and annealing
and after silicidation, thus minimizing lateral dopant
diffusion. Plasma doping is used to form the LDD regions.
The process of the present invention is suitable for both
NMOS and PMOS devices, but is especially useful in forming

PMOS devices because lateral dopant diffusion is more

critical in PMOS devices than in NMOS devices.

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

invention.

What is claimed is:

10



form ng source and drain regions associated with said gate el ectrode;
siliciding said gate el ectrode and said source and 10 drain regions;
thereafter renoving said spacers to expose said sem conductor substrate;
and formng LDD regions in said exposed sem conductor substrate between
said source and drain regions and 15 said gate el ectrode to conplete
formation of said LDD structure in said fabrication of said integrated
circuit device. 2. The method according to Claim1 wherein said

di el ect rdsc-09paders are chosen fromthe group containing silicon nitride,
silicon dioxide, and silicon oxynitride and have a wi dth of between about
500 and 1500 Angstronms. C L rti s 11 CS-00-158 3. The nethod accordi ng
to Claim1 wherein said step of formng said source and drain regions

conprises iof- PnPEErRT (Rf d9I™dRRet iRy SATUFRETfrethod*%ccording to daim 1
\S?:;ﬁ:a N saidshep of; of UsMA9 ;3800 SOM G& A +IBAY e d CnPls sGREPT 1 Ses
providing a gate electrode overlying a gate
dielectric layer on a semiconductor substrate;
5 forming dielectric spacers on sidewalls of said
gate electrode;
forming source and drain regions associated with
said gate electrode;
siliciding said gate electrode and said source and
10 drain regions;
thereafter removing said spacers to expose said
semiconductor substrate; and
forming LDD regions in said exposed semiconductor
substrate between said source and drain regions and
15 said gate electrode to complete formation of said LDD
structure in said fabrication of said integrated circuit

device.

2. The method according to Claim 1 wherein said
dielectric spacers are chosen from the group

containing silicon nitride, silicon dioxide, and silicon
oxynitride and have a width of between about 500 and

1500 Angstroms.

N A
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doping. 5. The nethod according to Claim1l wherein said step of renoving
sai d spacers uses hot phosphoric acid. 6. The nethod according to Caim1l
wherein said step of formng said LDD regions conprises plasna dopi hg at
an energy of |ess than 500 volts. 7. The method according to Claim1
wherein said LDD regions are chosen fromthe group containing: PLDD

regi ons and NLDD regions. 8. A nethod of formng an LDD structure in the
fabrication of an integrated circuit device conprising: providing a gate
el ectrodE-00vetb§ing a gate dielectric |ayer on a sem conductor substrate; 5
formng dielectric spacers on sidewalls of said gate electrode; H I

[ ~1'1fl~i1J 11 INMS 12 CS-00-158 form ng source and drain regions

associated with__sai e ele trode I|ICIdI sai d Eeg%rode and
sai d source éndThidmﬁ?§%L6F§§F AsY F%<$é§€}erwggﬁ%§?ﬁ§g§%|§% pacers to
expose said forming said source and drain regions comprises ion

implanting and annealing.

4. The method according to Claim 1 wherein said step of
forming said source and drain regions comprises plasma

doping.

5. The method according to Claim 1 wherein said step of

removing said spacers uses hot phosphoric acid.

6. The method according to Claim 1 wherein said step of
forming said LDD regions comprises plasma doping at an

energy of less than 500 volts.

7. The method according to Claim 1 wherein said LDD
regions are chosen from the group containing: PLDD

regions and NLDD regions.

8. A method of forming an LDD structure in the
fabrication of an integrated circuit device comprising:
providing a gate electrode overlying a gate
dielectric layer on a semiconductor substrate;
5 forming dielectric spacers on sidewalls of said

gate electrode;

RO A
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sem conductor substrate; and form ng LDD regions in said exposed

sem conduct or substrate between said source and drain regions and said 15
gate el ectrode using plasnma doping to conplete formati on of said LDD
structure in said fabrication.of said integrated circuit device. 9. The
met hod according to Caim8 wherein said dielectric spacers are chosen
fromthe group containing silicon nitride, silicon dioxide, and silicon
oxynitride and have a width of between about 500 and 1500 Angstrons. 10.
The net hG-&rd®8di ng to Caim8 wherein said step of formng said source
and drain regions conprises ion inplanting and annealing. 11. The net hod
according to Caim8 wherein said step of formng said source and drain
regi ons conpri ses VLA ld Lijittrr 1l

| do 1! 13
CS-00- 158 12. Thégﬁg‘f‘ﬁgds%‘é‘g ?ﬁ“ﬁig 818:1 ﬁFﬁ?waesrsé’Fﬁalé%‘?dw step ofS

removing sai : phosphoric acid. 13. The method according to
Cl ai m 8 wher gslélgjg%%&%stgzgé%?g&e'

siliciding said gate electrode and said source and
10 drain regions;
thereafter removing said spacers to expose said
semiconductor substrate; and
forming LDD regions in said exposed semiconductor
substrate between said source and drain regions and said
15 gate electrode using plasma doping to complete formation
of said LDD structure in said fabrication of said

integrated circuit device.

9. The method according to Claim 8 wherein said
dielectric spacers are chosen from the group containing
silicon nitride, silicon dioxide, and silicon oxynitride
and have a width of between about 500 and 1500

Angstroms.

10. The method according to Claim 8 wherein said step of
forming said source and drain regions comprises ion

implanting and annealing.

11. The method according to Claim 8 wherein said step of
forming said source and drain regions comprises plasma

doping.

RO O
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form ng said LDD regions conprises plasnma doping at an energy of |less than
500 volts. 14. The nethod according to Claim8 wherein said LDD regions
are chosen fromthe group containing: PLDD regions and NLDD regi ons. 15. A
nmet hod of forming an LDD structure in the fabrication of an integrated
circuit device conprising: providing a gate electrode overlying a gate
dielectric layer on a sem conductor substrate; 5 formng dielectric spacers
on sidewalls of said gate electrode; form ng source and drain regions

associ at gd %L%gs said gate electrode; siliciding said gate el ectrode and
sai d sodrcd’a 10 drain regions; thereafter renoving said spacers to
expose said sem conductor substrate; and formng LDD regions in said
exposed sem conductor substrate between said source and drain regions and

said 14 111133 1inélhdeddd akkbiaChgOfo 1Gthinl B gakeeph esdiddeepspfig pl asma
doping at an energy of |ess than 500 volts to conplete formation of said
LDD struct urembrisgisafdlapaatrisonses et dphaspdgratedctd « cuit

13. The method according to Claim 8 wherein said step of
forming said LDD regions comprises plasma doping at an

energy of less than 500 volts.

14. The method according to Claim 8 wherein said LDD
regions are chosen from the group containing: PLDD

regions and NLDD regions.

15. A method of forming an LDD structure in the
fabrication of an integrated circuit device comprising:
providing a gate electrode overlying a gate
dielectric layer on a semiconductor substrate;
5 forming dielectric spacers on sidewalls of said
gate electrode;
forming source and drain regions associated with
said gate electrode;

siliciding said gate electrode and said source and

10 drain regions;
thereafter removing said spacers to expose said
semiconductor substrate; and
forming LDD regions in said exposed semiconductor

substrate between said source and drain regions and said

= JIITTTHUn R



device. 16. The nethod according to Caim 15 wherein said dielectric
spacers are chosen fromthe group containing silicon nitride, silicon
di oxi de, and silicon oxynitride and have a wi dth of between about 500 and
1500 Angstrons. 17. The nethod according to Claim 15 wherein said step of
form ng said source and drain regions conprises ion inplanting and
anneal ing. 18. The nethod according to Caim15 wherein said step of
form ng said source and drain regions conprises plasma doping. 19. The
“met hod according to Caim15 wherein said step of renoving said spacers
uses hotCp+umsqseri ¢ acid. 20. The nethod according to Caim15 wherein said
-LDD regions are chosen fromthe group containing: PLDD regions and NLDD
regions. 151111111M1f2111111121111111IN11 C L
15 gate electrode using plasma doping at an energy of less
than 500 volts to complete formation of said LDD
structure in said fabrication of said integrated circuit

device.

16. The method according to Claim 15 wherein said
dielectric spacers are chosen from the group containing
silicon nitride, silicon dioxide, and silicon oxynitride
and have a width of between about 500 and 1500

Angstroms.

17. The method according to Claim 15 wherein said step
of forming said source and drain regions comprises ion

implanting and annealing.

18. The method according to Claim 1% wherein said step

of forming said source and drain regions comprises

plasma doping.

19. The method according to Claim 15 wherein said step

of removing said spacers uses hot phosphoric acid.
20. The method according to Claim 15 wherein said LDD

regions are chosen from the group containing: PLDD

regions and NLDD regions.

s RN O LA



