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| MPROVED DRAM CHI P FABRI CATI ON METHOD TECHNI CAL FI ELD OF THE | NVENTI ON Thi s
invention relates generally to sem conductor devices, and nore particularly
to an inproved nethod for form ng a DRAM chi p. 2 BACKGROUND OF THE

| NVENTION I n the fabrication of dynam ¢ random access nenory (DRAM arrays,
gate material is typically patterned onto an insulating | ayer above a
channel region. - The gate material is typically surrounded by an
insulating dielectric material deposited on top of the gate, with thin

si dewal | s extendi ng down both sides of the gate. The dielectric materi al
serves to insulate the gate fromself-all gned source and drain contacts
formed on either side of the gate.

IMPROVED DRAM CHIP FABRICATION METHOD

TECHNICAL FIELD OF THE INVENTION
This invention relates generally to semiconductor

devices, and more particularly to an improved method
for forming a DRAM chip.
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In“a DRAM array, t-he thickness of the |nsulat|ng sidewal Is is typlcally
;determ ned by the design rul e and pitch of the array. For exanple, for a
0.3 micron design rule and a 0.6 mcron pitch design, the sidewall

t hi ckness nmay be 500- 700 Angstrons. For snaller design rules, the S|demall
t hi ckness may decrease to | ess than 300 Angstrons. The DRAM array is
typically surrounded on a chip by peripheral circuitry that includes netal

oxi de sem conductor field effect transistors (MOSFETS). To maxi m ze
efficiency in chip manufacturing, the gate deposition and insulating steps
used in for "BACKGROUNRAMFaMHE INVENTHONal |y used to sinultaneously form

the pE?T'pEZ?;?' R T e b G G S S A
in the DRAM 4dPRa}Y) Taisapsyi phetal msitdgvsll tLEn cimes@ahby At terned
optimal thickpess fPrs MBHH: 98¢ SalBPULH &1 SRS E- region. The
gate material is typically surrounded by an insulating
dielectric material deposited on top of the gate, with
thin sidewalls extending down both sides of the gate.
- The dielectric material serves to insulate the gate
from self-aligned source and drain contacts formed on
either side of the gate.

In a DRAM array, the thickness of the :Lnsulatlng
sidewalls is typically determined by the design rule
and pitch of the array. For example, for a 0.3 micron
design rule and a 0.6 micron pitch design, the sidewall
thickness may be 500-700 Angstroms. For smaller design
rules, the sidewall thickness may decrease to less -than
300 Angstroms. .

The DRAM array is typically surrounded on a chip
by peripheral circuitry that includes metal oxide

Y semiconductor field effect transistors (MOSFETSs). To
maximize efficiency in chip manufacturing, the gate
deposition and insulating steps used in forming the
DRAM array are typically used to simultaneously form
the peripheral MOSFET gates. As a result, the
sidewalls insulating the peripheral MOSFET gates will
have the same thickness as the sidewalls in the DRAM
array.

This peripheral sidewall thickness may not be the
optimal thickness for MOSFET gate insulating sidewalls.

- For example, a source/drain implant is typically
performed for peripheral MOSFETs after formation of the
gate and insulating sidewalls, to separate the heavily
'doped portions of the source and drain regions from the
channel region. This sepafation is necessary to
prevent lateral diffusion of the source/drain dopant
into the channel, and to reduce stress on the MOSFET



Forbexanple, a source/drain inplant is typically performed for peripheral
MOSFETs after formation of the gate and insulating sidewalls, to separate
t he heavily doped portions of the source and drain regions fromthe channel

regi on. This separation is necessary to prevent lateral diffusion of
the source/drain dopant into the channel, and to reduce stress on the
MOSFET 3 device due to high electric fields at the source- channe

junction and drain-channel junction. Thus, if the design rule of the DRAM
array does not allow for sufficiently thick sidewalls in the peripheral
area, the phydéeeatechdvweltd endighs anebheiaerfpéﬁagl AMOCHDEs mvGdwe to be

iffuson i reBenp@L"sBRdkKER Sna°BkniBrAHARRSL pSAREToRue O 1A ere
Thus, if the design rule of the DRAM array does
not allow for sufficiently thick sidewalls in the
peripheral area, the physical channel lengths of the
peripheral MOSFETs may have to be increased to maintain
a given effective channel 1length due to lateral
diffusion into the channel. Performance of the
peripheral MOSFETs may also be affected due to
increased stress at the source-channel and drain-
channel junctions.



peFi pheral MOSFETs may al so be affected due to increased stress
.sour ce-channel and drain- channel junctions. 4 Sumﬂ"a-ry”f’the Inventlon
Therefore, a need has arisen For a-DRAM chip fabricati on Jre ﬁg@egmplaced

addresses the di sadvant ages and deficiencies of the pr

met hods for formng a DRAM chip are di scl osed. Accordin

pect
of the present invention, there is proviged a nethod fm“mmﬁ %

chip, conprising the steps of: depositing a nmenory cell gate in a nmenory
cell array area of the DRAM chip, the nenory cell gate overlying a first

channel ar ea SUMMARYILGH I'EHE; Imimmsmmng a peri pheral

area of tfie DRAV GhiBcfdice PO PRecl flake oUeLLXingya secapdychanag

of the substrate;

acent e nenory ce

ormn II’S

and adj acent ﬁqbltmqamn pt@tptg)d gtgh@t addresses the disadvantages and

deficiencies of the prior art.

An improved method for forming a DRAM chip is
disclosed._ According to this method, a memory cell
gate is deposited in a memory cell arxray area of the
DRAM chip. The memory cell gate overlies a first
channel area of a substrate. A peripheral gate is
deposited in a péripheral area of the DRAM chip. The
peripheral gate overlies a second channel area of the
substrafe. A first dopant is implanted with a first
concentration in a first plurality of source and drain
regions of the substrate lying predominantly outside
the first and second channel areas of the substrate. A
sidewall is then formed adjacent to the peripheral
gate. Simultaneously, an insulating layer is formed
over the memory cell array area of the DRAM chip. A
second dopant is implahted with a second concentration
in a second plurality of source and drain regions of
the substrate within the peripheral area of the DRAM
chip. The implant of the second dopant is blocked by
the sidewall and the insulating layer. _

In one embodiment of the present invention, ' the
first and second dopants are the same, and the dopant
concentration in the second plurality of regions is
greater than the dopant concentration in the first
plurality of regions.

A technical advantage of the present invention is
that the method allows the formation of more heavily
doped source and drain regions in the peripheral area
of the DRAM chip while keeping the heavily doped
regions separated from the channel regions. Another
technical advantage is that diffusion into the channel
regions is reduced, which allows a smaller design rule
to be used. Another technical advantage is t;hat stress

gate in a peripheral

area
gate



inpl anting a fi.rst dopant having a first concentration in a first plurality
.of regions of the substrate, the first plurality of regions |ying

predom nantly outside the first and second channel areas of the substrate;
form ng a second sidewall adjacent to the peripheral gate, the second
sidewal | overlying a sidewall area of the substrate, and spaced apart from
the peripheral gate by the first sidemah%s; i npl anting a second dopant
havi ng a second concentration in a secorid plurality of regions of the
substrate within the peripheral area of the DRAM chip, the second plurality

of regi ons 1o iy edgfk-aanthunAul S'dR { fashoenahed' Shulle i SHaplr ate;
formng an insulating [ayer over the nenory ce array "area of the M
chip sinul t akSouseguGpdn t hBustbprepreer iRy ehevesegrgribesharetiafacent

E(r)] the pleritpharsﬁlncgaix@%a@ﬂdgﬁl Gl 'E)ﬁﬁlﬁ:i%@'@f't thé meﬁ@wrp g_tepapt by
e insulatin er. According jo a second aspect o e prese
i nventi on, tﬁgﬁgﬂﬁé prOVF&edaﬁgﬁéFﬁodt?SPn?S?iPn é%?fﬁﬁﬂfcﬁ?ﬁ, gﬁﬁﬁrising

the steps of because the added steps of this method are self-

aligning in nature, the “masking level” of the overall

DRAM chip fabrication process is not increased.



4a blepositing a nenory cell gate in a nenory cell array area of the DRAM

chip, the nmenory cell gate overlying a first channel area of a substrate,

depositing a peripheral gate in a peripheral area of the DRAM chip, the
peri pheral gate overlying a second channel area of the substrate; formng
first sidewalls adjacent to the nenory cell gate and adjacent to the
peripheral gate; inplanting a first dopagt having a first concentration in
a first plurality of source and drain regions of the substrate, the first
plurality of source and drain regions |ying predom nantly outside the first
and second CI/BRUWER DESCRIPFION OB Ultst IBRATINGS Ming a second si dewal |

adj acent to the p heral gate and spaced apart _.fromthe .peripheral gate
by the first si deefr(%ﬁp g ;‘eatge%%ﬁﬁrggiﬁﬂfnﬂa\?fngt gSﬁ&
concentrati ori-ri‘irﬁra:morahcbl u&carl tfutheour Lea amdesir aamd r e«gdvantageshe
HPSLLaL w WHALddte pord RORLRLe o128, Shole kAl SR Pieikl OCkL 180kiRg! TP A
of the second. dopant’ by e second sidewal | ormng an 1 nsu

over the rremSaref“(?elIHtJé?r% a‘fyalé@real@f CPR3UBRANPBhW th rihe am@grgpynmng the

step of formarawihgyseaandnsicdewal | adjacent to the
"FIGURE 1 is a top view of a portion of a DRAM chip

fabricated in accordance with the present invention;
and

FIGURES 2A 'through 2D are cross sections of the
DRAM chip at various stages of fabrication in
accordance with the present invention.



peri pheral gate; and bl ocking the inplant of the second dopant by the
insulating |ayer. The present invention also provides DRAM chi ps. According
to a third aspect of the present invention, there is provided a DRAM chip
conprising: a nmenory cell gate in a nenory cell array area of the DRAM
chip, the nmenory cell gate overlying a first channel area of a substrate; a
peri pheral gate in a peripheral area of the DRAM chip, the peripheral gate
overlying a second channel area of the substrate; first sidewalls adjacent
to the nenory cell gate and adjacent to the peripheral gate; a first
plurality of mmmsuqﬁagd:mprpbgﬁraﬁe«rﬁﬂvtmmibﬁst dopant of a first
concentration, rst, al' It regli ons |y|n predom nant|y outside
gfﬁ# I ‘érgﬁéUBF e 3 R gk of §b98r§é€6‘nd’

the first and sec
si dewal | adj atePRAMO ¢ihip peili pher adhgat £, tMem@ sideviald1lw¥es | W ng a
si dewal | ar e%&&o£§]ec§9ﬂ95td’rarta%{ and.§Paced, g aEat &4 'rBﬁehrea eE:iig‘rc]:%ri%lry
area 14. Memory cell array area 12 includes a
plurality of wordlines 16 and a plurality of acﬁive
areas 18. A field oxide 20 surrounds active areas 18.
In peripheral area 14, a single active area 22 and
a single wordline 24 are shown for illustrative
purposes. However, it will be understood that

peripheral area 14 may comprise many MOSFETs and other

'y

circuit elements.

FIGURES 2A through 2D illustrate a method for
forming DRAM chip 10 in accordance with the present
invention. Referring to FIGURE 2A, a cross section of
DRAM chip 10 is shown. In memory cell array area 12,
two gates 26 comprising sections of wordlines 16 1lie
atop an insulating layer 27 and extend across a single
active area 18, which may comprise a doped well formed
using known methods. Gates 26 may comprise polysilicon
or another conductive material. Field oxide 20 resting
in isolation trenches serves to isolate active area 18
from adjacent active areas.

Overlying each gate 26 is an insulating layer 28
which, 1like insulating layer 27, may comprise silicon
dioxide, silicon nitride or another insulating
material. Gates 26 and insulating layers 28 are
deposited, patterned and etched according to .known
methods. After the formation of gates 26, a 1lightly
doped drain (LDD) implant is performed using well-known
techniques to form source and drain areas 30. This
implant may be performed using an n-type dopant such as
phosphorus, arsenic or antimony. Alternatively, a p-
type dopant may be used. Gates 26 and insulating
layers 28 prevent the implant from reaching the areas

underneath gates 26.



gate by the f

substrate wt

second dopant

According to

irst sidewalls; an insulating |ayer fornmed over the nmenory .
.cell array area of the DRAM chip; and a second plurality of regions of the

hin the peripheral area of  the DRAM chi p, having a second
dopant of a second concentration, the second plurality of regions |ying

predom nantly outside the sidewall

DRAM chi p conprising: a nenory cell gate in a nmenory cell array area
DRAM chi p,. the nmeriny mestiphystal owardayi gl ,a & r stingllennghtar ed2of aad

substrat e; a jpas

sidewal | s adJ
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a first. dopant of

drain region
areas of the

flrs concentraiion, the first plurality of sou
457 ré?preg i AR |3 nt gthehe IPERS: SOVFcSe Al drahn

asmtaedrélﬂe in memory cell array area 12 also forms
lightly doped areas 36 in peripheral area 14.

Referring to FIGURE 2B, another insulating layer
is deposited and etched using an anisotropic etchant to
produce insulating sidewalls 38 around gates 26 and
insulating sidewalls 40 around gate 32. Alternatively,
the insulating layer could be left unetched so that
sidewalls 38 and 40 form part of a continuous
insﬁlating layer. Insulating sidewalls 38 and 40
preferably comprise the same material as insulating
layers 28 and 34. Insulating sidewalls 38 and 40 may,
in an exemplary 0.16 micron design rule and 0.32 micron
pitch design, have a thickness between 100 and 500
Angstrons. The formation of sidewalls 38 and 40 may
occur before or after the LDD implant described above,
according to the design specifications of the
particular DRAM chip 10.

Referring to FIGURE 2C, another insulating layer
42 is deposited and etched using an anisotropic
etchant. As a result of the anisotropic etching,
additional sidewalls 44 are formed around gate 32 in
peripheral area 14. Insulating layer 42 preferably
comprises a different insulating material than- that
used to form sidewalls 38 and 40. Insulating layer 42
is preferably capable of being etched away using a
selective etchant without removing sidewalls 38 and 40.

Insulating layer 42 is preferably deposited with a
thickness greater than or approximatély equal to the
pitch, or distance between adjacent gates 26, for
memory cell array area 12. Thus, when insulating layer
42 is etched using an anisotropic etchant, regions of

area of the substrate, wherein the

I's blocked from being inplganted by the insulating |ayer.
a fourth aspect of the present invention, there is provided a

of the
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a second sidewal | adjacent to the peripheral gate and spaced apart .fromthe
peripheral gate by the first sidewalls; an insulating |ayer formed over the
menory cell array area of the DRAM chip; and a second plurality of source
and drain regions of the substrate within the peripheral area of the DRAM
chi p, having a second dopant of a second concentration and bl ocked from
being i nplanted by the second si dewal | d the insulating | ayer. 4c The
first and second- dopants nmay be the same. The dopant concentration in the
second plurality of regions is preferably greater than the dopant

concent rat i oniriguldtirg 'y WA bhd thedin F §8E 0526 fat &Gt CALmagEaNbgge of

t he present inventj Is that it allows the forati on of nore heavi doped
sourge and déb?}?é@ﬁ%ﬂg‘in kT | PARPLFaRF e £O5 4?ﬁ§Qﬂ@m§tﬁFBS§ﬁﬁ¥e P

keepi ng the feshow.y d@mbrdgihis sdpamatredthicknése, clthenegbrefgroed.

Anot her technipaliadvant A0¢LL81 508hadNY O | PLOabRE A8 by the
desired thickness of sidewalls 44 in peripheral area
14. '

Referring to FIGURE 2D, a source/drain implant is
performed next. This implant, which may use the same
n-type dopant as was used to form lightly doped areas
36, creates source and drain areas 46 in peripheral
area 14. Source and drain areas 46 have higher doping
levels than lightly doped areas 36. However, because
sidewalls 44 block this source/drain implant, only
lightly doped areas 36 border the channel region
underlying gate 32. Thus, the benefits of heavily
doped source and drain areas 46 may be obtained while
minimizing the negative effects caused by lateral
diffusion of source/drain dopant into the channel and
stress on the MOSFET device due to high electric fields.
at the source-channel Jjunction and drain-channel
junction. In memory cell array area 12, where heavily
doped source and drain areas are not needed, the
source/drain implant is blocked by insulating layer 42.

Before further processing of DRAM chip 10,
insulating layer 42 may be removed from memory cell
array area 12 using a selective etchant which does not
affect sidewalls 38 and 40. This selective etching
step is preferably performed in the embodiment in .which
sidewalls 38 and 40 form part of a continuous
insﬁlating layer which is resistant to the selective
etch. This selective etchant will also remove
sidewalls 44, which serve no further purpose, from
peripheral area 14. Alternatively, insulating layer 42
may be left in place if insulating layer 42 forms a
void-free fill of memory cell array area 12.



regions is reduced, which allows a smaller design rule to be used. Another

technical advantage is that stress 5 at the source-channel and
dr ai n-channel junctions may be reduced. Furthernore, -the above-described
met hod has no inpact on the forrmation of the DRAMcell array itself. Yet

anot her technical advantage is that, because the added steps of this
method are self- aligning in nature, theqgmasking |evel” of the overall
DRAM chi p fabrication process is not increased. 6 BRI EF DESCRI PTI ON OF

THE DRAW NGS For a nore conpl ete understandi ng of the present
Processing of DRAM chip 10 may then proceed

according to well-known methods. For example, contacts
may be established to source and drain areas 30 and 46,
and an inter-level insulating layer may be deposited
over memory cell array area 12 and peripheral area 14.

- The above-described method allows the formation of
more heavily doped source and drain regions in the
peripheral area of the DRAM chip while keeping the
heavily doped regions separated from the channel
regions. This reduces diffusion 1into the channel
regions and allows a smaller design rule to be used for
the peripheral circuitry. The method may also reduce
stress at the source-channel and drain-channel
junétions. Furthermore, the above-described method has
no impact on the formation of the DRAM cell array
itself. Moreover, because the added steps' of this
method are self-aligning in nature, the “masking level”
of the overall DRAM chip fabrication process is not
increased.

While the invention has been particularly shown
and described by the foregoing detailed description, it
will be understood by those skilled in the art that
various other changes in form and detail may be made
without departing from the spirit and scope of the
invention.



invention and for further. features and advantages thereof, reference is
now nmade to the foll ow ng description taken in conjunction with the
acconpanyi ng drawi ngs, i.n.which: .FIGURE 1 is a top view of a portion of a
DRAM chi p fabricated-in accordance with the present invention; and FI GURES
2A through 2D are cross sections of the DRAM chip at various stages of
fabrication in accordance with the presgnt I nventi on. 7 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON -Referring™to FIGURE 1, a top view of a
portion of a DRAM chip 10 i s shown. DRAM chi p 10 includes a nenory cel

array area 13gpgad 1% ReARASY algcircuitry area 14, Menory cell array
area 12 ‘inCludes a _

1. A method for forming a DRAM chip, comprising the
steps of: .

depositing a memory cell gate in a memory cell
array area of the DRAM chip, the memory cell gate
overlying a first channel area of a substrate;

depositing a peripheral gate in a peripheral area
of the DRAM chip, the peripheral gate overlying a
second channel area of the substrate;

implanting a first dopant having a first
concentration in a first plurality of regions of the
- substrate, the first plurality of regions 1lying
predominantly outside the first and second channei
areas of the substrate;

forming a sidewall adjacent to the peripheral
gate, the sidewall overlying a sidewall area of the
substrate;

implanting a second dopant having a second
concentration in a second plurality of regions of the
substrate within the peripheral area of the DRAM chip,
the second plurality of regions lying predominantly
outside the sidewall area of the substrate;

forming an insulating layer over the memory cell
array area of the DRAM chip simultaneously with the
step of forming the sidewall adjacent to the peripheral
gate; and -

blocking the implant of the second dopanf by the

insulating layer.
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plurality of wordlines 16 and a plurality of active areas 18. A field

oxi de 20 surrounds active areas 18. In peripheral area 14, a single active
area 22 and a single wordline 24 are shown for illustrative purposes.
However, it wll be -understood that peripheral area 14 may conprise
many MOSFETs and other circuit el ements. Fl GURES 2A through' 2D illustrate
a nethod for formng DRAM.chip 10 in ac%%;dance with the present invention
Referring to FIGURE 2A, a cross section DRAM chip 10 is shown. In
menory cell array area 12, two gates 26 conprising sections of wordlines 16
lie atop an ixsul aﬂimgnétay:ei To% (a'mlirexlﬁmluex:emstlaesﬁngbeoﬁcfbrmiagea 18,
whi ch may -co rlse d, usi ng _knqown thods. Gates 26 may
conpri se pol 9i%Y (ﬂe%%‘)ﬂgn%%e%?e’ag g‘écttilll\?e E%ﬁﬁlé%eﬁaﬁel‘—qae?% ORIHELS65 estl ng
in isolationtheerstegss A:ves to isolate active area 18 from adj acent active
areas. Overlying %aechsglate 26 is-.,an i.n Iatlﬂ%layer

ting an 1nsu1a ing er - on %%e substrate;
and _
etching the insulating layer with an anisotropic

etchant.

3. The method of Claim 1, wherein the second dopant

comprises the first dopant.

4, The method of Claim 1, wherein the second

concentration is greéeater than the first concentration.
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which, like insulating layer 27, may conprise silicon dioxide, silicon
nitride or another -insulating material. Gates 26 and insulating
| ayers 28 are deposited, pakterned and etched acccﬂhh tH&Ik&ﬂm@haﬁthods.

After the formation of gates 26, a lightly doped dra|
performed using well-known techniques to form source m%
This inplant may be performed using an R=type dopant suc orus
arseni c or antinony. Alternatively, & p- type dopant nay be used.
Gates 26 and insulating layers 28 prevent the inplant fromreaching the
areas underndath datetbed forg floxmisg phePRAMac83D14 corpsiifging gkbe 32 and
I nsul ating Igﬁﬁg é}% wverly an active area 22. Gate 32 and insulating |ayer.
Sl

34 are forne nultaneously W th
depositing a memory cell gate in a memory cell

array area of the DRAM chip, the memory cell gate
overlying a first channel area of a substrate;

depositing a peripheral gate in a peripheral area
of the DRAM chip, the peripheral gate overlying a
second channel area of the substrate;

implanting a first dopant having a first
concentration in a first plurality of source and drain
regions of the substrate, the first plurality of source
and drain regions lying predominantly outside the first
and- second channel areas of the substrate;

forming a sidewall adjacent to the peripheral
gate;

implanting a second- dopant having a second
concentration in a second plurality of source and drain
regions of the substrate within the peripheral area of
the DRAM chip; ‘ .

. blocking the implant of the second dopant by the

sidewall;

forming an insulating layer over the memory cell
array area of the DRAM chip simultaneously with the
step of forming the sidewall adjacent to the peripheral
gate; and

blocking the implant of the second dopant by the

insulating layer.

6. The method of Claim 5, further comprising the step
of removing the insulating layer from the memory cell

array area of the DRAM chip.
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gat'es 26 and insulating |layers 28 i-n nenory cell array area 12. The LDD
inplant that fornms source and drain areas 30 in nenory cell array area 12
‘also fornms lightly doped areas 36 .in peripheral area 14. Referring to

FI GURE 2B, another insulating |layer is deposited and etched using an

ani sotropi c etchant to produce insulating sidewalls 38 around gates 26 and
insulating sidewalls 40 around gate 32.jQlternatively, the insulating |ayer
could be left unetched so that sidewalls 38 and 40 form part of a
continuous insulating |ayer. Insulating sidewalls 38 and 40
preferably conprise the sanme material as insulating |layers 28 and 34.

I nsul ati ng s7dewatthe 36rAmMd Aigmuf | Clainexeop! awyePelh Nilge ONELesSt gn rul e

and 0.32 mcr tch design, _have a thi¢ckness between 100 and
Angst r ons. %‘\Eg#‘bﬂfatl 8A of & Qpﬁawal F§I38TEnd F6™REy S6ccud bef"isj‘r%gror after

the LDD inplashcenseathes aborerizeeondpaat, bad WheredesSitiz second

speC|f|cat|onf of, the particular DRAM chip 10. .
plurality of doped regions comprise the first
concentration of the first dopant, and wherein the
third plurality of doped regions comprise a second

concentration of a second dopant.

8. The DRAM chip of Claim 11, wherein the second

dopant comprises the first dopant.

9. The DRAM chip of Claim 11, wherein the second

concentration is greater than the first concentration.
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Referring to FIGURE 2C, another insulating |layer 42 is deposited and etched
using an ani sotropic etchant. As a result of the anisotropic etching,
additional sidewalls 44 are formed around gate .32 in peripheral area 14.
Insul ating |ayer 42 preferably conprises a different insulating materi al
than- that used to formsidewalls 38 and 40. Insulating |layer 42 is
preferably capabl e of being etched away I ng a selective etchant w t hout
renovi ng sidewalls 38 and 40. Insulatin&ﬁfayer 42 is preferably deposited
wi th a thickness greater than or approximately equal to the pitch, or

di stance between adjac ﬁg” éﬁiPnFHBﬁ¥CR@#bNaﬁﬁ@M grea 12. Thus,

when i nsul-ating Iayer |s e using an anrsotropic chant regi ons of
9 insulating | ayer 42 between gates 26 are not renoved by’

ABSTRACT OF THE DISCLOSURE

An improved method for forming a DRAM chip (10) is
disclosed. According -to this method, a memory cell
gate (26) is deposited in a memory cell array area (12)
of the DRAM chip (10). The memory cell gate (26)
overlies a first channel area of a substrate. A
peripheral gate (32) is deposited in a peripheral area
of the DRAM chip. The peripheral gate overlies a
second channel area of the substrate. A first dopant
is implanted with a first concentration in a first
plurality of source and drain regions (30) of the
substrate lying predominantly outside the first and
second channel areas of the substrate. A sidewall is
then formed adjacent to the peripheral gate (32).
Simultaneously, an insulating layer (28) is formed over
the memory cell array area of the DRAM chip (10). A
second dopant is implanted with a second concentration
in a second plurality of source and drain regions (36)
of the substrate within the peripheral area (14) of the
DRAM chip (10). The implant of the second dopant is
blocked by the sidewall and the insulating layer.. In
one embodiment, the first and second dopants are the
same, and the dopant concentration in the second
plurality of regions is greater than the dopant
concentration in the first plurality of regions; This
method allows the formation of more heavily -doped
source and drain regions (36) in the peripheral area of
the DRAM chip while keeping the heavily doped regions
separated from the channel regions. This reduces
diffusion into the channel regions and allows a smaller

design rule to be used.

Figure 1



. Beyond this

This is inportant for reasons di scussed bel ow.-
_ the preferred thickness of insulating |ayer 42 is
determ ned by the desired thickness of sidewalls 44 in peripheral area 14.
Referring to FIGURE 2D, a source/drain inplant is perforned next. This

I npl ant, which may use the sane n-type dopant as was used to formlightly
doped areas 36, creates source and draiﬁ/greas 46 in peripheral area 14.
Source and drain areas 46 have higher doping levels than lightly doped
areas 36. However, because sidewalls 44 bl ock this source/drain inplant,

only lightly doped areas 36 border the channel region underlying gate 32.
qu drain areas 46 may be

Thus, the bedBfits of heavily dopedgﬁgg;pe
obt ai ned mhile‘n%ninizing t he negative fect’s caused by lateral diffusion
n the MOSFET device due

t he et chant.
m ni mum t hi ckness,

of source/drain dopant into the channel and stress o
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junction. In nmenory cell array-area 12, where heavily doped source and
drain areas are not needed, the source/drain inplant is blocked by

insul ating |layer 42. Before further processing of DRAM chip 10, insulating .
| ayer 42 may be renoved fromnenory cell array area 12 using a selective

et chant which does not affect sidewalls 38 and 40. This sel ective etching
step is preferably perforned in the enbodi nent in.which sidewalls 38 and 40
formpart of a continuous insulating | which is resistant to the
selective etch. -~ This . selective etchant wll- also renove sidewalls
44, which serve hd further pur pose, from peripheral area 14. Alternatively,
I nsul ating | ayer h& may be left in place if insulating |ayer 42 ﬁqrns a

void-free fill of nenop§ CQII arrgg area 1?. 10 J§4 Pt
LAV NN A 38 | 10~ AT, 40
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Processing of DRAM chip 10 rmay then proceed according to well-known

met hods. For exanple, contacts may be established to source and drain areas
30 and 46, and an inter-level insulating |ayer nay be deposited over nenory
cell array area 12 and peripheral area 14. The above-descri bed net hod
allows the formation of nore heavily dgeed source and drain regions in the
peri pheral area of the DRAM chip whil e %keeping the heavily doped regions
separated fromthe channel regions. This reduces diffusion into the
channel regions and allows a smaller design rule to be used for the

peripheral circuitry. The n@ummnansef tiesmventione stress  at t he
sour ce- channel and drai n-channel junctions. Furthernore, the

above-descri bed method has no inpact on the formation of the DRAM cel |

array itself. Théfersayvey neeawaﬂsémfoa@dme@ﬁp%bﬁu&tmmaﬁéd%hst

self-aligning in nature, the "masking [evel " of the overall DRAM
f abri cat i agdrpssesthe disadvantages eadel@ iciencies of the prior art.

Improved methods for forming a DRAM chip are disclosed. According to a
first aspect of the present invention, there is provided a method for forming a
DRAM chip, comprising the steps of:
depositing a memory cell gate in a memory cell array area of the DRAM
~— chip, the memory cell gate overlying a first channel area of a substrate;
depositing a peripheral gate in a peripheral -area of the DRAM chip, the
peripheral gate overlying a second channel area of the substrate;
forming first sidewalls adjacent to the memory cell gate and adjacent to the
peripheral gate;
implanting a first dopant having a first concentration in a first plurality of
regions of the substrate, the first plurality of regions lying predominantly outside
the first and second channel areas of the substrate;
forming a second sidewall adjacent to the peripheral gate, the second
sidewall overlying a sidewall area of the substrate, and spaced apart from the
peripheral gate by the first sidewalls; |
implanting a second dopant having a second concentration in a second
plurality of regions of the substrate within the peripheral area of the DRAM chip,
the second plurality of regions lying predominantly outside the sidewall area of
the substrate;
forming an insulating layer over the memory cell array area of the DRAM
chip simultaneously with the step of forming the second sidewall adjacent to the
peripheral gate; and

blocking the implant of the second dopant by the insulating layer.

According to a second aspect of the present invention, there is provided a
method for forming a DRAM chip, comprising the steps of:
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Whil e the inyventison has been particularly shown and described by the

foregoing -detai Fed description, it will be understood by those skilled in
the art. that yarious other changes in formand detail nmay be nade wi thout
departing fromthe spirit and scope of the invention. CLAI M5 1. A

met hod for form ng a DRAM chi p, conprising the steps of: depositing a
menory cell gate in a nenory cell array arta of the DRAM chip, the nenory
cell gate overlying a first channel area of a substrate; depositing a
peripheral gate in a peripheral area of the DRAM chip, the peripheral gate
overlying a sedepositiigaameemane gelifgate dn aumeneryecellf aray agea iof she HRIBMAI | s

ool ant 1 g 8 BETREY o brteCRle R e X Bbel SreR A SRR 2% P a1y
of regions of dépositiisargériphdriegaie’ it ametipherilyaeh 6B DRAMI ¢Hip, the
predom nant|y outside )
peripheral gate overlying a second channel area of the substrate;
forming first sidewalls adjacent to the memory cell gate and adjacent to the
peripheral gate;
implanting a first dopant having a first concentration in a first plurality of
source and drain regions of the substrate, the first plurality of source and drain
regioné lying predominantly outside the first and second channel areas of the
~ . substrate; | _
forming a second sidewall adjacent to the peripheral gate and spaced
apart from the peripheral gate by the first sidewalls;
implanting a second dopant having a second concentration in a second
plurality of source and drain regions of the substrate within the peripheral area of
the DRAM chip;
blocking the implant of the second dopant by the second sidewall;
forming an insulating layer over the memory cell array area of the DRAM
chip simultaneously with the step of forming the second sidewall adjacent to the
peripheral gate; and

blocking the implant of the second dopant by the insulating layer.

The present invention also provides DRAM chips. According to a third
aspect of the present invention, there is provided a DRAM chip comprising:

a memory cell gate in a memory cell array area of the DRAM chip, the
memory cell gate overlying a first channel area of a substrate;

a peripheral gate in a peripheral area of the DRAM chip, the peripheral
gate overlying a second channel area of the substrate;

first sidewalls adjacént to the memory cell gate and adjacent to the
peripheral gate;

a first plurality of regions of the substrate having a first dopant of a first
concentration, the first plurality of regions lying predominantly outside the first
and second channel areas of the substrate;



the first and second channel areas of the substrate; formng a second
sidewal | adjacent to the peripheral gate, the second sidewall overlying a
sidewal | area of the substrate, and spaced apart fromthe peripheral gate
by the first sidewalls; inplanting a second dopant having a second
concentration in a second plurality of ég}nons of the substrate within the
peri pheral area of the DRAM chip, the se d plurality of regions |ying
predom nantly outside the sidewall area of the substrate; form ng an

i nsulating | ayer over the nenory cell array area of the DRAM chip

si mul t aneousl ya \second hsidewalp adjadent rtonthet peripresrahdjate,dtheabécent] sidewalk o t he

peripheral gate; an ckln he i ppl ant of the second dopant by the

i nsui ati Y q? széjewa ﬁ’é#‘?’%&ug& A gPa 9\?@ R( @‘P '{thq"%'r m ng
t he seco [ I to the peripheral gate conprises the steps of:
deposi ti r%"gr?q’ﬁﬁgf %@é\%ﬁﬁa‘%er on the substrate; and etching the insulating
| ayer with an amirsaating ayet fdrared oger thewnmmrgcbdiloarraynanemg:f dhORRARI p,

conprising.the (ﬁteps of : depositing a nmenory cell gate in a nenory cell
array ar e DRAM chip, the nmenory cell gate overlying a first channel

area of a subsd &akénd plurality of regions of the substrate within the peripheral area of
the DRAM chip, having a second dopant of a second concentration, the second
plurality of regions lying predominantly outside the sidewall area of the substrate,
wherein the second dopant is blocked from being implanted by the insulating

~ layer.

According to a fourth aspect of the present invention, there is provided a
DRAM chip comprising:
a memory cell gate in a memory cell array area of the DRAM chip,
the memory cell gate overlying a first channel area of a substrate;
a peripheral gate in a peripheral area of the DRAM chip, the peripheral
gate overlying a second channel area of the substrate;
first sidewalls adjacent to the memory cell gate and adjacent to the
peripheral gate;
a first plurality of source and drain regions of the substrate having a first dopant
of a first concentration, the first plurality of source and drain regions lying
predominantly outside the first and second channel areas of the substrate;
a second sidewall adjacent to the peripheral gate and spaced apart
from the peripheral gate by the first sidewalls;
an insulating layer formed over the memory cell array area of the DRAM
chip; and
a second plurality of source and drain regions of the substrate within the
peripheral area of the DRAM chip, having a second dopant of a second
concentration and blocked from being implanted by the second sidewall and the
insulating layer.



12 depositing a peripheral gate in a peripheral area of the DRAM chip, the
peri pheral- gate*overlying a second channel area of the substrate; formng
first sidewalls adjacent to the nenory cell gate and adjacent to the
peripheral gate; inplanting a first dopant having a first concentration in
a first plurality of source and drain regions of the substrate, the first
plurality of source and drain regions Iyiﬁ% predom nantly outside the first
and second channel areas of the substrate; formng a second sidewal |

adj acent to the peripheral gate and spaced apart fromthe peripheral gate
by the first sThedisstand seqorahdopants nsay bedhe spare. Thevdopard comcenttation

Cubst rat ot ReCuiT JaNfaiRe, oF reblons, i HisTosR eBleTo KAk B obpl ant

of the segerseriritidntinive ikt phfamybivegena! | ; forming an insulating |ayer
over the nmenory cell array area Of the DRAM

A technical advantage of the present invention is that it allows the
formation c_>f more heavily doped source and drain regions in the peripheral area
of the DRAM chip while keeping the heavily doped regions separated from the
channel regions. Another technical advantage is that diffusion into the channel

regions is reduced, which allows a smaller design rule to be used. Another
~ technical advantage is that stress
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chip simultapeously with the step of form ng the second sidewal |l adjacent
to the perdi pheral gate; and bl ocking the inplant of the second dopant by

the insulating | ayer. 4. The nethod of Claim11 or 3, further conprising
the step of removing the insulating |ayer fromthe nenory cell array area
of the DRAM chi p. 5. The met hod of aim3, wnerein the step of formng

the second sidewal| adjacent to the peripheral gate conprises the steps of:
depositing an insulating |ayer over the substrate; and etching the
insulating layer with an ani sotropic Etwgnt. 6. The method of Caim1l or
3, wherein the second dopant conpri first dopant. 7. The net hod of
Claiml or 3, wherein the second concentration is greater than the first
concentrati on. 13 8. A DRAM chi p, conprising: a nenory cell gate in a
menory cel.l arA ayethod dooforming aRMANNthip, ¢dmaprising the steps of:

depositing a memory cell gate in a memory cell array area of the DRAM
chip, the memory cell gate overlying a first channel area of a substrate;

depositing a peripheral gate in a peripheral area of the DRAM chip, the
peripheral gate overlying a second channel area of the substrate;

forming first sidewalls adjacent to the memory cell gate and adjacent to the
peripheral gate;

N implanting a first dopant having a first concentration in a first plurality of
regions of the substrate, the first plurality of regions lying predominantly outside
the first and second channel areas of the substrate;

forming a second sidewall adjacent to the peripheral gate, the second
sidewall overlying a sidewall area of the substrate, and spaced apart from the
peripheral gate by the first sidewalls;

implanting a second dopant having a second concentration in a second
plurality of regions of the substrate within the peripheral area of the DRAM chip,
the second plurality of regions lying predominantly outside the sidewall area of
the substrate;

forming an insulating layer over the memory cell array area of the DRAM

o chip simultaneously with the step of forming the second sidewall adjacent to the
peripheral gate; and

blocking the implant of the second dopant by tiie insuiating layer.

2. The method of Claim 1, wherein the step of forming the second sidewall
adjacent to the peripheral gate comprises the steps of:

depositing an insulating layer on the substrate; and

etching the insulating layer with an anisotropic etchant.

3. A method for forming a DRAM chip, comprising the steps of:
depositing a memory cell gate in a memory cell array area of the DRAM

chip, the memory cell gate overlying a first channel area of a substrate:
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nmenory cell gate overlying a first channel area of a substrate; a
peripheral- gate*in a peripheral area of the DRAM chip, the peripheral gate
overlying a second channel area of the substrate; first sidewalls adjacent
to the memory cell gate and adjacent to the peripheral gate; a first
plurality of regions of the substrate hayibng a first dopant of a first
concentration, the first plurality of regions |ying predom nantly outside
the first and second channel areas of the substrate; a second sidewal |

adj acent to the perl heral@gs t he second, sidewal |l overlyin a si dewal |

area of the s ?5‘!" CTal Paisdnia pegrherdl aseaigfHbedd &€hip; thae
first sﬁwhh@ g%fe g% r%&ﬁﬁ%ahﬂ%@%%ﬁe%ﬂﬁgﬁﬁry cell array area

of the | p; an regi ons e substrate within
the peri pher alformieg fmst SIdewMjabept tohhelmgmnseelbgatechmhadjaoénﬂoiheond
concentrati OH the second plurality of regions |lying predom nantly outside
the si deR&f ﬁFaé ' the substrate, wherein the second dopant is bl ocked

from being i mi’ﬂnﬁ[ﬁrﬁiﬁgba firStedbpbint! Vi) o e conlentratforPiRAN 8 BrurSRYRIF S N9

source and drain regions of the substrate, the first plurality of source and drain
regions lying predominantly outside the first and second channel areas of the
substrate;

forming a second sidewall adjacent to the peripheral gate and spaced

A apart from the peripheral gate by the first sidewalls;

implanting a second dopant having a second concentration in a second
plurality of source and drain regions of the substrate within the peripheral area of
the DRAM chip;

blocking the implant of the second dopant by the second sidewali;

forming an insulating layer over the memory cell array area of the DRAM
chip simultaneously with the step of forming the second sidewall adjacent to the
peripheral gate; and

blocking the implant of the second dopant by the insulating layer.

4. The method of Claim 1 or 3, further comprising the step of removing the
N insulating layer from the memory cell array area of the DRAM chip.
5. The method of Claim 3, wherein the step of forrriing the second sidewall

adjacent to the peripheral gate comprises the steps of:
depositing an insulating layer over the substrate; and
etching the insulating layer with an anisotropic etchant.

6. The method of Claim 1 or 3, wherein the second dopant comprises the first
dopant.
7. The method of Claim 1 or 3, wherein the second concentration is greater

than the first concentration.
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a nenory cell gate in a nenory cell array area of the DRAM chi p, the nenory
cell gate -overlying a first channel area of a substrate; a peripheral gate
in a peripheral area of the DRAM chip, the peripheral gate overlying a
second channel area of the substrate; first sidewalls adjacent to the
menory cell gate and adjacent to the pggipheral gate; a first plurality of
source and drain regions of the substrate having a first dopant of a first
concentration, the first plurality of source and drain regions |ying
predom ngntly E&g&ﬂe the first and second channel areas of the substrate;
14 a secdéhd s#g ClYp- ORISRt he peri pheral gate and spaced apart from

the nemory col] ol ol gal Wle MGHRT vot afty {FeH O HBIDRAT i fEf V"
sour ce ardennosy nelt ggleoonertying adirstudhannat area ofté subdteateeri pheral area of the
DRAM chi p, havé ?)%ri%hér% Og%?e Cl'r? paarﬁterigﬂel%l s Q)q the DRAM chip, the peripheral
gate overlying a second channel area of the substrate;
first sidewalls adjacent to the memory cell gate and adjacent to the
peripheral gate;
a first plurality of regions of the substrate having a first dopant of a first
concentration, the first plurality of regions lying predominantly outside the first
N\, and second channel areas of the substrate;
a second sidewall adjacent to the peripheral gate, the second sidewall
overlying a sidewall area of the substrate and spaced apart from the peripheral
gate by the first sidewalls;
an insulating layer formed over the memory cell array area of the DRAM
chip; and '
a second plurality of regions of the substrate within the peripheral area of-
the DRAM chip, having a second dopant of a second concentration, the second
plurality of regions lying predominantly outside the sidewall area of the substrate,
wherein the second dopant is blocked from being implanted by the insulating

layer.

9. A DRAM chip, comprising:

a memory cell gate in a memory cell array area of the DRAM chip, the
memory cell gate overlying a first channel area of a substrate;

a peripheral gate in a peripheral area of the DRAM chip, the peripheral
gate overlying a second channel area of the substrate;

first sidewalls adjacent to the memory cell gate and adjacent to the
peripheral gate;

a first plurality of source and drain regions of the substrate having a first
dopant of a first concentration, the first plurality of source and drain regions lying

predominantly outside the first and second channel areas of the substrate;
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concentration ang bl ocked from being inplanted by the second sidewall and
the insulating layer. 10. The nmethod of Caim8 or 9, wherein the second
sidewal | conprises an insulating |layer on the substrate, etched with an

ani sotropic etchant. 11. The nmethod of daim8, 9 or 10 wherein the
insulating layer is absent fromthe nenorygcell array area of the DRAM
chip. 12. The DRAM chip of Caim8 or 9, wherein the second dopant
conprises the first dopant. 13. The DRAM chip of Caim8 or 9, wherein the

second concent éi%teicgpldissld&{lglﬁggfacten? t &hhee pfeirifgﬁttera?%g?ee rétncriastpia%réd apart from
the peripheral gate by the first sidewalls;
an insulating layer formed over the memory cell array area of the DRAM
chip; and |
a second plurality of source and drain regions of the substrate within the
peripheral area of the DRAM chip, having a second dopant of a second
concentration and blocked from being implanted by the second sidewall and the
insulating layer. |

'\_,- 10. The method of Claim 8 or 9, wherein the second sidewall comprises an
insulating layer on the substrate, etched with an anisotropic etchant.

11.  The method of Claim 8, 9 or 10 wherein the insulating layer is absent from
the memory cell array area of the DRAM chip.

12.  The DRAM chip of Claim 8 or 9, wherein the second dopant comprises the
first dopant.

1 3.. The DRAM chip of Claim 8 or 9, wherein the second concentration is
greater than the first concentration.
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