;¥ze3e*Z*WF64T?J, 9 July 2002 | MPROVED DRAM CHI P FABRI CATI ON METHOD

TECHNI CAL FI ELD OF THE I NVENTION This invention relates generally to

sem conduct or devices, and nore particularly to an inproved'ﬁkﬁ?@

form ng a DRAM chi p. 9 July 2002 2 - BACKGROUND OF THE | In the
fabrication of dynam c random access nenory (DRAM arrays, gate material is
typically patterned onto an insulating |ayer above a channel region. The
.gate nmateri al aI |y surrounded by an insulating dielectric material

" deposited \\\\\;\M\w e gate, with thin sidewalls extending down both sides
of the gat electric material serves to insulate the gate from
“self-aligned s®M®e and drain contactslformed on either side of the gate.

In a DRAM array, the thickness of the insulating sidewalls is typically
determ ned by the design rule 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 may be; %gﬂ Qﬁ@q%n rules, the sidewall
t hi ckness may decreaseﬁ? ]g%% ngs ({)ro e DRAM array is
‘typically surrounded on a ch| p by peripheral circuitry that includes netal

oxi de sem caRdugi, fp &b fF efir t HignatBiqgs (MOSFETs). To mexim ze
-efficiency depasition angd insul ati ng steps

used in forn ng THe DRAXPREFEY APdafesi @zﬁqefat}ééfd § SPRLFPRABERSEY form

t he peri phetati MESFEIngat@s-e A@aatﬁ.@amhtlyt he safeviadrodisuhatheg t he

peri pher al FEET ates w || aﬁ/e the sane thickness as the sidewalls in

t he DRAM artHy. Gllﬂégsugpé?i at®$f dewal | thi ckness may not be the opti nal

t hi ckness for MOSFET gate insulating sidewalls. For exanple, a source/drain
inplant is typically perfornmed for peripheral MOSFETs after formation of
the gate and insulating sidewalls, to separate the heavily doped portions
of the source and drain regions fromthe channel region. This separation is
necessary to prevent |ateral diffusion of the source/d “\&W@Lnto t he
channel, and to reduce stress on the MOSFET 9 July &\w due to
high electric fields at the sourcechannel junction and drai.sedannel
junction. Thus, if the design rule of the DRAM array does not allow for
sufficiently thick sidewalls in the peripheral area, the physical channel

| engt hs of the peripheral MOSFETs nmay have to be increased to naintain a

gi ven effective channel length due to lateral diffusion into the channel.
Perf ormance of the peripheral MOSFETs may al so be affected due to increased
stress at the source-channel and drai nchannel junctions.
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4 Summary of the Invention Therefore, a need has arisen for a

abrication nethod that addresses the di sadvantages and
s of the prior art. Inproved nethods for formng @JEVQ
According to a first aspect of the present invention; t
met hod for form ng a DRAM chi p, conprising the steps of:

ghip are

ere is

a nenory cell gate in a nenory cell array area of the DRAM chi p,

cell gate overlying a first Zhannel area of a substrate;
a peripheral gate in a peripheral area of the DRAM chi p,
teGozeru ' T@ second cQanneI area of the substrate; f

: S = \ A

t he
orm ng

cell gate and adjacent to the

gaté;iﬁnﬁ énEbb&L@aEﬁbétédomwmaﬁﬂmﬂﬁamdmﬁiacﬁesgnm&mﬂmption in

rabl of regions_of the substrate, the. fiyst pluralit
iBRatel DrEETL e | HReRIINY FLE ATy Haldiddd

of
eas of

t he subst r abteatof enmi inpulaetmndlsydewabbvadjsacgmniel t hegpeni. phefted gat e,

' | | yi ' | t b . d
SRLE M odialy Wt A SR, uBb6Enalal BY SUDMH e A SPaCed
dicdessrdnd reseadntl slanasiitedh areceprl pfuthei optef, megitons of
‘the substratgiw thideWle Pekkphed fhg a88AnObdthe JIRAM chE prhkhgyatecond

t he second
apart from
dopant havi

of the

plurality of regipo | yi png predoni nantly outside,the_side | "area

substrat e; F‘Bfem‘#l’gen]g‘?lcgﬁ’sgl ANEGERE Y e?eéV/%? t4fe Pré‘ﬁb‘nlﬁ‘t&r\ﬁ‘%r %3FSr ea of
t he DRAM chiposi mélifaraaidgliad Wwblirédeantie@refinf otoh gt e foemedd i deval |
adj acent togipg periplerd! (gal g cand

In a DRAM array, the thickness of the insulating
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
semiconductor field effect transistors (MOSFETs). 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 1is 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 separation 1is necessary ¢to
prevent lateral diffusion of the source/drain dopant

into the channel, and to reduce stress on the MOSFET



bl ocki ng the inplant of the second dopant by the insulating |ayer.
According to a second aspect of the present invention, there is provided a
nmet hod for form ng a DRAM chip, conprising the steps of: ngﬂgi 402 4a
-depositing a nenory cell gate in a nenory cell array area of t M chi p,
the menory 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 charhel 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 plufsviieg oflusoukee kbeh dradistved ofd edst hatsubler st @Ur¢he fir st
plurality ofhseuae jane dicd RdEEH NS I HAHh I ederadiyi | y outside the first
and second channel areas_of the substrate; faqrm.n second si dewal |

adj acent to the p&MSphethl thst éi%r%p’é‘&ﬁﬁ anrﬁhefgrgﬁ?‘]t%hgrﬁé‘ryi ph3Fal gate
by the firsthosi deddlows; forpl anfEhgiansdgontdhiokansifiavabhlsa secotlde

concentrati iy co luralit . r dr-ai i RS t he
substrate \Mg%ﬁ]il%ht%ﬁé%‘peg‘?% er é:?’ear%%y%%é%ﬁe%m&g%hi%‘%l{%ﬁ[}g%ki%%g e i mpl ant
of the secopérdmpanaloyasiETsecend eiwtewal be figiaierpeth tnmimiatn| ayer
-over the megpry Gl aéf@é(c@{xgég 0 PégﬁePRA%ﬁ?tH Signyl t aneoupdy.Miih the

step of form,ng the second sidewa | acent to the peripheral gate; and

bl ocki ng thélif%tﬂsd@@ ofintife skee®ndcaapant - by t FerfRsmpaceng Qfayethe
peripheral MOSFETs may also be affected due to
increased stress at the source-channel and drain-

channel junctions.



The present invention also provides DRAM chips. According to a third aspect
of the present invention) there is provided a DRAM chip conprising: a
menory cell gate in a nenory cell array area of the DRAM chlg %@ nory
-cell gate overlying a first channel area of a substrate; HI& P gate
in a peripheral area of the DRAM chi p, the peripheral gate overlylng a
second channel area of the substrate; fi4st sidewalls adjacent to the
nmenory 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 regi onsglimarwsESHR M @MNtioh outside the first and
'second channel areas of the sm—rraréﬂ—-gﬂmvoz 4b a second si dewal |
adj acent to the peripheral gate, the second sidewall overlying a sidewall
area of the su traeands edaart fro r.al,. gat

first sidewal | sINER ?rﬁsﬁ‘l Q?E&&'qs’a? e J?h@gbtg{}g\d ‘?'ngfh %th tgéﬁi tE9t ar ea

of the DRAMG‘{BB@@S ﬂfﬂﬂdléaé\%?rﬂ sPlaHd%l'e'ﬂ&hén@fesr(ﬂ‘gh@'ibﬂo%rtt he SUbSt rate within
the peripheral area of the M chi p, having a second dopant of a second

concentration, the second plurality of regions |ying predom nantly outside

from bet ng. 1 i v BUel etRHER feelpint 8 AN Opase AheifRR Rodofaith 9 ébec
of the prefrehaspostest tmprédwt anventiono theledisa pEAde d il metivsd Fois fardiing a

menory cell _gate in a nenpry cell array area of the DRAM chip, the nenory
cell gate BB&M’WW@CQW”#;EIQ the#teRs Okirea of a substrate; a peripheral gate

in a peripheral y iy alMEmidR e Yl ih HEnRPRAREIPArray 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:



gate overlying a second channel area of the substrate; first sidewalls

adj acent to the nenory cell gate and adjacent to the peripheral gate; a
first plurality of source and drain regions of the substrate Qa&igg a first
-dopant of a first concentration, the first plurality of sour% ﬁ %rain
regions lying predom nantly outside the first and second channel areas of
the substrate; a second sidewall adjacent 42 the peripheral gate and spaced
apart fromthe peripheral gate by the first sidewalls; an insulating |ayer
formed over the nmenory cell array area of the DRAM chi p; and a second

_plurality of S%dé%ltﬁh@da q’ﬁér'n&nf 26l Yate M al Menfdry elladPay\hidd Bf HEDRAM

‘peri pheral area of the hi p, having a second dopant of a second

concent r atdhifh tbﬂ(QOOMQQﬂ gatsm\l@élw@ a fipst shapoelgreard assithstate;i dewal | and

he sane. - Tho® dSBERING,ARSHERE pete Th, A Feubbbidl FRH, e A 2R 08) . °°

pref er abl f@ipﬁé?@rgaﬁééﬂeﬁlﬂﬁgmdml hRdd 6fthersubBRafd;r st plurality of
regi ons. techni cal advantage of the present invention is that it allows

‘the formation dOMBE fﬁte%ldﬁW?"%@ﬁJ@GeBb e rapanogy eethgateganshadiegentle the

peri pher al e DRAM chip whil e keeping the heavily doped regions
-separ at ed pfe?fgﬂa{%gaté%annel regi ons. Anot her technical advantage is that

di f fusi on i nt o itiptantingnadirstr égpantshaving edfict tonsbhicatia iroasfirat plarblitgrof
design rule to be used. Another technical adv a S that stress 9 July
2002 5 at SOHEC& 8DF (HakhERgHRNS QhdheisyPalraleathr r?"d%la'fﬁ"&h@“ RAYroBaN@ diRiBd .

F“rthermrr@goh@yﬁ@optsel IHEW%U@{iﬁgﬁe% 3fg' Ay Jr@éﬁ‘?{f fhg of

t he DRAM ce . Yel ano tec ni ca vant age ist
because t lseibatidts] st eps of this nethod are selfali gm ng in nature, the
i xflé:aggdl evel fgﬁ]fwt ggﬁglcon% 3|dewa|\{I adjage;\ta cg Itﬁg tpe?{[})h%rra Cgeéstse arsld r]scf)aced
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 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
and second channel areas of the substrate;



6 BRI EF DESCRI PTI ON OF THE DRAW NGs For a nore conpl ete understandi ng of
the present invention and for further features and advantages thereof,
reference is now nmade to the follow ng description taken in 9 @{X/% ion

-wi th the acconpanying drawings, in which: FIGJRE 1 is a top

portion of a DRAM chip fabricated in accordance with the present invention;
and FlI GURES 2A through 2D are cross sectias of the DRAM chip at various
stages of fabrication in accordance with the present invention. 9 July
2002 7 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring to FIGURE 1, a top
_view of a porti Qg{é—\% i 0 0 &;,w;

‘menory cell arr?ayqseg?gg 1 angmg?ap%%tg et?%l ﬁ%ﬁ"?'ﬁ%ﬁt %maftgg ié %Dﬁ%y@%"e |1
array ar eaovezlying: busidswall grea af itheg sabstnatedhnd epadéd apdrtaframuthel perjpheiral
active areas fiel de 20 surrounds active areas 18. In peripheral
area 14, ag%tﬁghw@eafﬁﬁﬁ} 6\5?111}_‘ 22 and a single wordline 24 are shown for
i11ustrative pugp AefatiddRREPTornidd Bhbd tHRemeRfiy Seostrafale 9F RO PIRANRT €2
14 may conprise many s and other circuit elenents. FIGURES 2A through
2D i | | ust rehip; @ndret hod for forming DRAM chip 10 in accordance with the

< ohown. |1 n mokopgoud PIUe .oy tebloi 8, BsfbRE B e e Bine LR b o

wor dl i nes th@ IDRAMibmp wavmgsalls@bbn@ doPrft oP 4 sttdneXddieentationsthe Sedidide
active area 18, which E/ nprise a doped well formed usi ng known net hods.
Ying

Gates 26 rﬁalyraiwrpf fegionsolying pre@l@miaanthh@whs&e berridewall arem pbtheasubstiade.d

oxide 20 r t t Ve 8
From ad acane A SEPh Ao IHERE Fo T heb Ry aplemict BT BRDer
28 which, lay&e insulating layer 27, nmay conprise silicon dioxide, silicon
nitride or another insulating mat eri al. Gates 26 and insulating | ayers 28
are deposited, patterned and etched according to known nethods. After the
formation of g i a

usi ng wel | - kno%gét:oeréﬁgl %uéesfS%m %éoggneggfuﬂegb%r?ghgﬂlf ‘Fl‘ﬂgllr1 eg‘tser%gs B?‘?ﬁ"géﬁ& ant
may be perIDBAlhcédhlpscoigpmngl type dopant such as phosphorus, arsenic or

t Al t t I d t d. Gat 26 .
Mhsulating 1ayers 268 planan Sdb G e B amem by ralb Aty aPs A th BHAM fipnea n
gates 26. theInditoyy é8Pgafe dverffigd & frstahafheParkd ofd Sikliategate 32 and

insulating |layer 34 overly an’active area 22. Gate_ 32 and Tnsul ating |ayer
34 are forned s? ReNphAE) ALY inia pegrberal Zsearad thasRAM hin, dperrernmharal

menory cel re ny rms source and drain
areas 30 i at J@¥I¥%9e$F&§?qda§$%¢ngah§?ém% %"Lb%heié)l ghtly doped areas 36 in
peri pheral ar edfirstt.sideballsr iadihdent b GieE Rdnoan @kellegaten amdahdjagehtiter thes
deposited and etcheq using an anisotropic etchant to produce insulating

si dewal | s REIIRDSS f'§at es 26 and insul ating sidewalls 40 around gate 32.
At ernat i vgkiyst ﬁllh‘f%lltynéﬂééﬁr’c@gar{oa&%" in ?é’qlbﬁs %‘Ftl‘\@%hbé‘t‘ﬂé’tb%ﬁn@% firdfHopant
sidewal I s 38 and 40 form part of a continuous iInsulating |ayer. | nsul ating
si dewal | s @f8aafitst 4concentrationalthg fcratrmlulrgbtyt né soaiee mnckrdrain aegions ulyitg ng

| ayers 28 an sul.at i e lary 0.16
e on dedngioR Ut obEedRe Tt odearid ARyiel affRbeotihe AERIERE et ween
100 and 500 Angstrong sed8sd %mmllma@ént&bdﬁ@@eh@héﬁal@Iaﬂa éﬂd%}écééi‘dﬂan
before or after the LDD inplant described above, according to the design
speci f i catffgndheperirberd geteby fhe fhwidemwalisio. Referring to FI GURE 2C,

anot her insul at c
tchant . Ao a rande g (el TomiRe S the Rienfors G e P Aiol PTHCTIRAM, 2
are formecchapoamd! gate 32 in peripheral area 14. Insulating |ayer 42
preferably conpri sefura different insulating material than that used to form

si dewal | s* Bgseaandapluralify e tSOHQCq aﬂ}'@r dain; Pres ffafs %@ﬁé@% vthigetheg

ﬁ]gnﬁgt ?‘r’]"g}’?r(}ibﬂeﬁ'gl é§|@|€ft era P\y de mte%e{ %ﬁ %@%L%a%% t ano.

or appr oxi c:mtcmhyraeqnedndt hﬂoclkmd friohc belngr intplanteddey thet senmnchslijdawﬂtar@htrm 26,
for nmenory cel % array area 12. Thus, when insulating layer 42 is etched
usi ng an aAPYBHPGA¥ETet chant, regions of 9 July 2002 9



insul ating | ayer 42 between gates 26 are not renoved by the etchant. This
is inmportant for reasons di scussed bel ow. Beyond this m ni mumthickness,
the preferred thickness of insulating |layer 42 is determ ne desired
t hi ckness of sidewalls 44 in peripheral area 14. Referring to Fl E 2D, a
source/drain inplant is performed next. This inplant, which may use the
sane n-type dopant as was used to forn1|idﬁt|y doped areas 36, creates
source and drain areas 46 in peripheral area 14. Source and drain areas 46
have hi gher doping levels than lightly doped areas 36. However, because
. sidewal | s 44 bIThekfirshasd sevontddpants mayplberthe sameg. Thedbpsantdopwentatien 36
border the channel region underlying gate 32. Thus, the henefits of heavily
doped souf®ethgn$egry npﬁFéléﬁf 9 W’lﬁe '6bpé¢%ﬁ wh@reaten r'?r'i‘zi Cf‘?f@n?
negati ve LSS Nt li i ion of source/drain dopant into
t he channg:lt)ﬁg%ﬁ sttresgﬂggwﬁtrgﬁ%@ﬁbéfgﬁée due to high electric fields at
t he source-channel junction and drain-channel junction. In nenory cel
array area 12, ere .heavi |y doped,spurce and drain areas ar. t negeded,
The our el dr afh ek advinaBe et B8 PrRsanaineM o a5 et BAGME TGPt her
processi ngophatldR O 5B héQvily gép@@%wﬂ:el aa&arﬁ_regwnaantﬁ%w hEFABrEBmor Y
iC

-cell array area 12 using a selective etchant does not affect
si dewal | s ofghenfRANL chihi whitee keepingethet ieavily dapgs regioneiepatsitgd feam dhéed in

t he enmbodi pent in. which, si.dewal |.s.38 and 40 for & of copt i nuUous

nsul at ngpayer Rl ABpEl Ranticd? enus, e Hitugon Moo EhRAR e

et chant wrgdions S8 regltierd, wWiishalllbws44, smbileh designerdie foubbhgsedunRetiRer from
peri pheral area 14. Alternatively, insulating |ayer 42 nay be left in place

i f i nsul ateshpicalpdvantageds tratstiassd-free fill of menmory cell array area 12.
9 July 2002 10 Processing of DRAM chip 10 may then proceed according to

wel | - known net hods. For exanple, contacts may be established to source and
drain areas 30 and 46, and an inter-level insulating |ayer may be deposited
over nmenory cell array area 12 and peripheral area 14. The above-descri bed
met hod allows the formation of nore heavily doped source and drain regions
in the peripheral area of the DRAM chip whil e keeping the heavily doped
regi ons 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 nmethod may al so reduce stress at the
sour ce- channel and drai n-channel junctions. Furthernore, the
above-descri bed nethod has no inpact on the formation of the DRAM cel

array itself. Mreover, because the added steps of this nethod are
self-aligning in nature, the "masking level" of the overall DRAM chip
fabrication process is not increased. Wile the invention has been

particul arly shown and descri bed by the foregoing detail ed description, it
wi || be understood by those skilled in the art that various other changes
in formand detail may be made wi thout departing fromthe spirit and scope
of the invention. 9 July 2002 11 CLAIMS 1. A nethod for form ng a DRAM
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 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; 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 regions of the substrate, the
first plurality of regions lying predom nantly outside the first and second
channel areas of the substrate; formng a second sidewall adjacent to the
peri pheral gate, the second sidewall overlying a sidewall area of the
substrate, and spaced apart fromthe



peri pheral gate by the first sidewalls; inplanting a second dopant having a
second concentration in a second plurality of regions of the substrate

wi thin the peripheral area of the DRAM chip, the second pIurghM%goﬁﬁ
.regions |lying predom nantly outside the sidewall area of the substrate;
form ng an insulating |layer over the nenory cell array area of the DRAM
chip sinmultaneously with the step of form ng the second sidewall adjacent
to the peripheral gate; and bl ocking the inplant of the second dopant by
‘the insulating layer. 2. The nmethod of Claim 1, wherein the step of forning
t he second sidewal |l adjacent to the peripheral gate conprises the steps of:
“deposi ti.ng &h thsulsRUERE 1AM 2R SHFdOrahenngdd BLeREHeRE h&3nsul at i ng

layer with ]@@h %@d’ix@ferd)?i Cg@&hﬁiﬁnor%, AcHBt m\{gdésuﬂw@a ameRAMC hi Ioi
conprising the steps of: depositi a penory C in nmenory ce
ATy area BIStRE BRRACENITE CHe PERDRDLORI Prgatte QIUMtyFRELASERAY channel
area of a siubséIfite;, ve& JunotMdy? I2ctedeslt i agivantemiephdisal thate in a
peri pher al the EFUQQC iR e i ral % i _second
‘channel ar e]gé%%“%e su%staraeeé;1 fgotre%]sng%fe{l.r g:?ﬁssi dren\%gh%goa jace%t%lt%o t he
menory cel |aeawizmdiadhatene, t 6hehe meedigleridveldt eof | hhpanviemglad first
-dopant haviggnw dh{sSteg Pf@@&i@ﬁ'é?bé@sé f&rgbe piHEALLEYqOf source and
drain regions of the substrate, the first plurality of source and drain

regions lying predom nantly outside the first and second channel areas of
t he substrate;



form ng a second sidewall adjacent to the peripheral gate and spaced apart
fromthe peripheral gate by the first sidewalls; inplanting a second dopant
havi ng a second concentration in a second plurality of sourggxﬁﬂqﬁﬂﬁain
-regions of the substrate within the peripheral area of the chip;

bl ocking the inplant of the second dopant by the second sidewall; formng
an insulating |l ayer over the nenory cell array area of the DRAM chip

simul taneously with the step of form ng the second sidewal |l adjacent to the
peri pheral gate; and bl ocking the inplant of the second dopant by the
insulating layer. 4. The nethod of Claim1l1 or 3, further conprising the

‘step of renBRLEY DESCRASATON OF MT&E¥e PRANINGIShe menory cell array area of

the DRAM chip. Sgofhg MRENO BhpEEMuba i BId 1€ 5t 8RO/ dH g the
second sidewal | adjacent to the peripheral gate conprises the steps of:

depositi ng ARVERS&PH: i A afer ofdrthRe sdisaituges ad erdvianfadrs
i nsul ati ng Pageeoit h raFcaing@! I o ¢ b hamide 6. tdhe thet hab 1afouwdlg m 1 or
3, wherein the secgnd d%P?%E conprises the firs%hd Bgnt. 7. The et hod of
daim1l or 3E5GREPEMA™: FEREBc ot COMEENT FATT o+ F8 8 SattST TR i rst
concentrati dnawingsJulip 2B@2ht3 8. A DRAM chip, conprising: a nenory cel
gate in & Memoryrgghkedir 3% 81 €80k ikhe SRAMEhIR o RE BEHR Galdp oat e
overlying a first channel "area of a substrate; a peripheral gate in a
peri pheral &fbxleftede DRARCERIrganckee pekh pldcal PHaS N by &IWENd Wlisecond
channel aregngQf the substrate; first sidewalls adjacent to the nenory cel
gate and adj acent to the:feriﬁheral at e; )
FIGURES ZA through 2D are cross sections of the
DRAM chip at various stages of fabrication in

accordance with the present invention.



a first plurality of regions of the substrate having a first dopant of a
first concentration, the first plurality of regions |ying predoninantly
outside the first and second channel areas of the substrate; @
_.sidewal | adjacent to the peripheral gate, the second sidewall o y| ng a
sidewal | area of the substrate and spaced apart fromthe peri pheral gate by
the first sidewalls; an insulating | ayer forned over the nenory cell array
‘area of the DRAM chip; and a second plywrality of regions of the substrate
wi thin the peripheral area of the DRAM chip, having a second dopant of a
second concentration, the second plurality of regions |ying predom nantly
out si de t heDETARVED | DESERI PTIOKeOB UDKE r INCENTM@Y ei n t he second dopant is
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sidewal I's; an it nsulating layer fornmed over the nenor array area of
t he DRAM Ppurposes. However, it will be wunderstood that

peripheral area 14 may comprise many MOSFETs and other
circuit elements.

FIGURES 2A through 2D illustrate a method for
forming DRAM chip 10 in accordance with the present
invention. Referring to FIGURE 23, a cross section of
DRAM chip 10 is shown. In memory cell array area 12,
two gates 26 comprising sections of wordlines 16 lie
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, like 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 lightly
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 Dp-
type dopant may be used. Gates 26 and insulating
layers 28 prevent the implant from reaching the areas

underneath gates 26.



chip; and a second plurality of source and drain regions of the substrate
"wWithin the peripheral area of the DRAM chi p, having a second dopant of a
second concentration and bl ocked from being inplanted by thg @qgmg

. sidewall and the insulating |layer. 10. The DRAM chi p of C|a|n1 or

wherein the second sidewall conprises an insulating |ayer on the substrate,
etched with an anisotropic etchant. 11. The DRAM chip of daim@8, 9 or 10
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Calcalca]C@h@@hé@hﬁ@]C@hg@kcalcaiﬁgulatlng 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
Angstroms. 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 1is deposited and etched wusing 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 approximately 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
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thickness of insulating layer 42 is determined 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
insulating 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.
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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 into 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
junctions. 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 1is 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.



"10% & ()-3!10% & ()- 410% & ()-3S10% & ()-Gl0% & ()-G | dE: /
"103s!s10% & ()- 109% & ()-3L "10% & ()-
109% & ()-3 10% & ()-1310% & ()-G/taB:/ 10F F.10% & ()-! ulv.2002
L1 10% (& ()-' 10% & ()-3@S10% & ()- $ "10% & () - #310% & () - £IXNEP
108Z10% & ()- S610% & ()-4GLO% & ()- 4
&310% & () - 1GLO% & ()-3/ 109% & () -, WKYZf'i b@ 10! " "10%& ()- 3
109& () -#mL0%&' ()- 10( 10( 10(3S; &10% & ()- 93"10% & ()-dn\ dEb@
10! Y 109&' ()-F "109%& ()- fY10%&' ()- Y109& ()- @B10% ()-Y 109%& ()-\QdEb@
10! 13109 ()- FMLO%&' ()-" Z10%& ()- YEhAMMS - &3109%&' ()-FY "10%& ()-VY] Z
" dEb@ 10!, mLO%& () - Y3+10%&' ()-F " 109& ()- YS&10%& () -
$F109%& ()-F, #109& ()- !!"""""xnbC 10! @ 109& () -

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;

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.

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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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
regions 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.

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

5. The method of Claim 3, wherein the step of forming 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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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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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 DRAM chip of Claim 8 or 9, wherein the second sidewall comprises
an insulating layer on the substrate, etched with an anisotropic etchant.

11.  The DRAM chip 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.

13. The DRAM chip of Claim 8 or 9, wherein the second concentration is

greater than the first concentration.



