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eDRAM GATE E,B%OP{}?ESS BACKGROUND OF THE | NVENTION Fi el d of the I'nvention
* 166166* TMS("Vahtion rel ates generally to the fabricat PEHEB®2/8Htegr at ed
circuit devices. The invention particularly relates to integrating, on a
single chip of "enbedded Dynam c Accesd - Menory" (eDRAM products,

sel f-aligned, borderless contacts in DRAMarrays in a first region and

bordered cont actDUAD LAYERIHARDIMASK PORGDEAK éﬁ?&@réﬁ@ﬁﬁgm@ ng a
single poly-Si patterning process (lithography and etc and a single

contact definition process. The invention addresses the problem of :
fabrication of an integrated circuit chip having two di fferen'é”H

es
on the sane chip. In thi i.ghl acked | ayout is us L Qﬂﬂ&ﬂ@m
gate contacts of the DRAME‘&&?FRSE@Q%QF%IHQE(!MH&% a nore s ]@ ” ”m
| ayout for gate contacts in the region containing support logic Ciféttits.
Conmponents are concurrent!y fabrilbeldefthednyeotibn ar eas, overconing prior art
techni ques of having to deal separately with the respective regi on devices.
Description of the Related Art In a prior filing (Assignee' s Docket Number

FI S920000235US 1, Application Seri al
This invention relates generally to the fabrication of integrated circuit devices. The

invention particularly relates to integrating, on a single chip of “embedded Dynamic Access
Memory” (eDRAM) products, self-aligned, borderless contacts in DRAM arrays in a first region
and bordered contacts in a logic support area ina second region, using a single poly-Si patterning
process (lithography and etch) and a single contact definition process. The invention addresses
the problem of fabrication of an integrated circuit chip having two different layout rules on the
same chip. In this case, a highly packed layout is used for the gate contacts of the DRAM array
rggion in contrast to a more separated layout for gate contacts in the region containing support
logic circuits. Components are concurrently‘ fa}'aricated in b.oth areas, overcoming prior art

techniques of having to deal separately with the respective region devices.

. Description of the Related Art
In a prior filing (Assignee’s Docket Number FIS920000235US1, Application Serial
Number 09/765,036, filed on January 17, 2001), a method was described of using two separate
critical DUV photoresist masks to form the dual gates sequentially with a blocking non-critical
MUV photoresist mask for separation. However, this method has a higher manufacturing cost

due to the use of two DUV masks. In another prior art re-oxidized polysilicon gate inside the
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Nurber ©9/765,036, filed on January 17, 2001), a nethod was desdr3 IF€8 2086
using two separate critical DU photoresist nasks to formthe dual gates
sequential | y W@ 1831 ocki ng non-critical MWV photoresist REZEPIAIBTSS
separation. However, this method has a higher manufacturing cost due to
the use of two DUV masks. In another prixpr art re-oxidized polysilicon gate
inside the 11 ti 03 FEB 2006 WD 03/-015132 PCT/ EP02/ 08784 -2 contact

hol es provostea hbfé@pfoS'RileﬂeQ%litfb%tiﬁﬁgaﬁf u's'ii# Bdcl &?%ﬁ@ﬁ Bi t'f'l'le%?a b\al\%frggt fhe

S.
drawback of this schene is that 1t has very narrow process W ndo S

i ffi ; ' I h l. d k Marray, there is no
Foom for - SctameTRl BEkVe ara plof s 10T B8 B heal S iebriog: eq whi b

[ [ the use of ick nitride cap layer to protect the
pol yi 11 con galLbABRREREARA S5 tereh np S forfomieetaordort et tardetiss
cl osely packed gate Ilines. On the other hand, the | ogic area has no such

requi r emefentagitare Resforeed whiel indumi required e wsa of pthidkassidecas layelas ptdiest e Of
thick cap nitride |ayer. This invention ains to provide a novel schene to
create supblysilisdr gatd when thavorgrt tiwetehi 8 being ade id vk theAYidIEPRRE S gate

lines. On the other hand, the logic area has no such requirement and the need for a silicidation

process precludes the use of thick cap nitride layer. This invention aims to provide a novel

scheme to create such a structure having two distinctive layout requirements.

SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention to provide a method for generating self-
alignéd, borderless contacts in DRAM arrays‘ and bordered contacts in a logic- support area on
eDRAM products using a single contact definition proces§ (lithography and etch).

It is an additional object of the invlention to provide a fabrication method for a chip
containing regions having different design rule requirements.

It is an additional object to provide a method that is simpler, less costly, and relaxes the
litho overlay requirement for the MOL (middle of the line) process.

According to a first aspect of the invention,



SUMVARY OF THE INVENTION It is, therefore, an object of the present
invention to provide a nethod for generating self aligned, borderﬂﬁk§€32m6
contacts in DRAM arrays and bordered contacts in a | ogic support area on
eDRAM products using a single contact definition process (lithography and
etch). It is an additional object of the;invention to provide a fabrication
nmet hod for a chip containing regions having different design rule

requirenents. It is, an addjtjo .object tq provide a nethod that is

si npl er, Iég‘?eéﬁ)@ﬂ"@?g&ﬂ&et#%i %@“Wf@g ebpt‘éﬁ\é OB%rIPtﬁgraFegecfﬂﬁcP‘éﬁ%‘ﬂt for the
MOL (mddle of the |ine) process. According to a first aspect of the

i nventi on, OMPrisER thoseps @ there is provided a nethod of fabricating eDRAM
on an integrated circuit chip, conprising the steps of: depositing a gate

i nsul ator layer (11) nmade of an oxide material over the top 5 surface of a
substrate (10) of said chip; depositing a gate contact |ayer (12) over said

gate insul ator |d@yesitihda patedsduli@ordafdr( 51) m@destiadlox{dbMatbdal@stod@bish a first
hard mask pattern only in a first 10 region of said chip, said first

region presgliged 66 LBsCABPI0)DE sAdRHM array; using a second material (60)
to establish a secoﬁ%sha?g gasﬁ pattern on top of said first hard mask
pattern, said second material further establishing a third hard nmask
pattern in a second region of said chip, said second region preselected to

ri . . .
conprise depositing a gate contact layer (12) over said gate insulator layer (11);

using a first material (13) to establish a first hard mask pattern only in a first

10  region of said chip, said first region preselected to comprise a DRAM array;

using a second material (60) to establish a second hard mask pattern on top of
said first hard mask pattern, said second material further establishing a third hard mask
pattern in a second region of said chip, said second region preselected to comprise

15  control logic;

using an etch process to form gate stacks simultaneously in said first region and

said second region;

20 stripping away said second hard mask pattern and said third hard mask pattern;

and

subsequently depositing a barrier material on said said gate stacks in said first

region and said second region; and



15 control logic; using an etch process to formgate stacks sinmultaneously
in said first region and said second region; 20 stripping away b3 o ESe¥Bhd
hard mask pattern and said third hard mask pattern; and subsequently
depositing a barrier material on said said gate stacks in said first region
and said second region; and 0 3 FEB 2006, -4- form ng sinultaneously

borderl ess contact studs in said first region and bordered contact studs
in said second regll.on. . BRI EF DESCRI.PTI ON OF THE DRAW NGS 5 The foregoi ng
and ot her obj ectf8Tming supyitansonsiy berdarless santagt sfudg in said fisst regigmandhasdered r om
the follow ng detail ed description of a preferred enbodi nent of the

i nventi on wontict #ndsiaseid seeondyegignawi ngs, in whi ch: WD 03/015132 0 3 F E B
2006 PCT/ EP02/ 08784 -5- Figures 1-11 show the process steps of the

i nvention; and

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, aspects and advantages will be better
understood from the following detailed description of a preferred embodiment of the

invention with reference to the drawings, in which:



Flgure 12 shows the final step of a conpleted eDRAM structure hpyiRt@ 206
array regi | ogi c region fornmed according to the he
inventionfwgé¥§?gﬁD DESCRI PTI ON OF PREFERRED ENBCDINENngkiﬂﬁﬁ%&WhVENTICN
This invention generates self-aligned, borderless contacts in DRAM arrays
and bordered contacts in |ogic suppork- area on eDRAM products using a
single contact definition process (lithography and etch). Referring nowto
the draw ngs Figuét 17T shoPatht bfodksdsleps bthEindetRnlandt his ~ figure shows a
simplified cross section of a wafer intended to have an eDRAM array in
region A ang; ' [ | ' RAM | &ﬂﬂﬁ
substrate 10(%\;\?1{JI gﬁpﬂ{gg sglgéeﬁnagg%g%%&&%%}&g& ggte o%uggg%%ﬁflddalgg a

pol ysilicgn l.ayer . ide.layer .1 n silicon |layer 12

i nterpl a‘\?g\}\%l% °§ﬁ8¥%en%?°5§>ﬁ§?°nt@8"}éghc’lgeoith%é’g‘foegg@{of the nethod is that

of .all owi ng regions on the sanme chip having two different |ayout styles,
where both regi ons have devices using the oxide |ayer for transistor gate
i nsulators and the olysilicon | ayer as gate contacts. This effect is
achi evedBYATHEPQRACREPE O ON®REFERAELEMB QRRIENTS,AF THE [NYERGIOMt el y
100 nm) which will remain only in the array area A at the hardnmask stage,
meani ng here on top of the polysilicon (poly-Si) layer 12. The exact
thickness of this nitride layer' is not critical and the range of

t hi ckness depgidiavénRion gbiteatedRIfatiched, BbidefesO@bort A IRDRAM adralfihdHoeferdO
03/015132 PCT/ EP0O2/ 087384 -6- used i.n the gate etch step. The nitride

1 ek GAE GG Y oSRASL AR SR PG WS st
For Cont(?igl}ography and etch). Referring now to thé drawings, and more particularly to Figure 1, this
figure shows a simplified cross section of,a wafer inténded to have an eDRAM array in region A
and support logic circuitry in region B. The wafer includes substrate 10 which has beeﬁ covered
by a gate oxide layer 11 and a polysilicon layer 12. |
Gate oxide layer 11 and polysilicon llayer 12 interplay with the invention since a key
aspect of the method is that of allowing r'e.gio_;ls on the sa;ne chip having two different layout
styles, where both regions have devices using the oxide layer for transistor gate insulators and the
polysilicon layer as gate contacts. This effect is achieved by introducing a thick nitride etch stop
layer 13 (approximately 100 nm) which wiil remain only in the array area A at the hardmask

stage, meaning here on top of the polysilicon (poly-Si) layer 12. The exact thickness of this

nitride layer is not critical and the range of thickness depends upon the characteristics of the etch



hol e "étch step, wherein the etch for the borderless contact hol e 0L30AEB 2006
possi bly ov&rl(ﬁ@%the gate stack and thereby results in etching away sone
the silicon™@ ¥ barrier for that gate stack). EtchantPCTWERQRO¥BEh away
both the poly-Si layer 12. as well as nitride would require a thicker
initial nitride layer 13. Silicon nitkide layer 13 would typically be
formed using a LPCVD process. The nitride layer 13 is first deposited over

the enti r t et.che ar e ce he array
area A by e e R Jﬁiﬁ"f“? s e St pu SRR Rb B e
et chi ng nitri N are covered by the resist nmask 14 (Figure 2)
That is ? fth§§§tc °g’ﬁﬁ}§é°mﬁl, H%‘? ﬁ’é“ﬁ&ﬁ‘é‘f’n‘?t@’ qfﬁk&cﬂ"fﬁérﬁiee&ﬂ“&elh or ﬁ@g?cégl on A
havi ng t he DRAM array is renoved from the regi on B having the support
| ogi ¢ ci Pelgieted Steas‘i"lﬂf‘gelﬁé‘l‘eeﬁt?h/@lfﬂlelhﬁéd@pleﬁwmctmomﬂl1@1 bbasibdy Weplaps the EAtN)
photoresist to block the etching of the silicon nitride layer in region A
An MWV ( dhckiing thirebyerediltslietrhink @why sund thy eilicorrsittide datrier tbe fes gitedtatdi ng
standard photolithographic techniques. The nitride is then renoved from

| ogi ¢ ci Eafihits ttagétchavdyusitithedosesigtd 12 asivbil &0Mride ol dieq Rt thidkEhitiaf Ne
remai ning MWV resist 14 is stripped (see Figure 3) and a th| n TEGS | ayer 40

i s deposhiugsh 165693 FEGbEnIdL] }(é?t{/rl%%%mﬁmfgﬁn ed dsthe W HEVD P BELs L e

hi gher definition of the tigh ea ures requi

array reglon | tr | et ed aV|ng a
shorter wavel HH?% &ggg%nfr%&v\n Ptﬁ g F° ‘f’?‘fgr[?’h{gl)l {;’ %‘ﬁfi‘het%}i Bto
fol |l ow gliler ef ore a DUV 0 3 FEB 2006 WO 03/015132 PCT/ EPO2/ 08784 -7- mask
will be BLaRas SCeR) A3 @Gk BY Pﬁ%bﬁqam%%(bmmgh@tplwaﬂ@gwm 4pfollawed byyi c

regi on B, using
the etching of nitride in areas not covered by the resist mask 14 (Figure 2). That is to say, since

the nitride layer is important only in the region A having the DRAM array, it is removed from
the region B having the support logic circuits, using relatively inexpensive Middle Ultra Violet
(MUV) photoresist to block the etching of the silicon nitride layer in region A. An MUV
(Middle Ultra Violet) blocking level magk'14 is deposited using standard photolitﬁogl-aphic
techniques. The nitride is then removed from logic circ;uit region B using a selective silicon
nitride etch. Next, the remaining MUV resist 14 is stripped (see Figure 3) and a thin TEOS layer
40 is deposited (see Figure 4) over the entire wafer.”

| In order to get the higher definition of the tightly packed features required in the DRAM
array region, a more expensive Deep Ultra Violet (DUV) masked etch having a shorter

wavelength of 193 nm will be used for the hardmask open step to follow. Therefore, a DUV



standard |ithographic techniques. The litho focus w ndow i s found0t3oFB@ 2006
'arge enough in the array area. It 'should be noted that the step caused by
the siliconWREMYE2 14 remaining in the DRAM regi on pot enPCHEP§/8ZISES A
focus problem for the subsequent photolithographic steps. However, the
litho focus wi ndow has been found to be,large enough in the array area,
meaning that the step-height difference between the |l ogic area and the
DRAM ar e . se .a _focus.  probl o achieve the etch that wll
define t ﬁ'@g%;{?lg %gélﬁ%dzféf gate Bﬁt?eﬁﬂtﬁn(bﬂm tg‘-" gM RURY BT} ARfLiPsIcITegjen Betsingy
reducing surface interference in the subsequent photolithographic steps is
first deﬁﬁwﬁaﬂé&hwm teghniquessThe ite fopws “gmdomaé@n@yo e jrogs enpugh infthea DLN
Photo Resist- layer. This DL TV Photo Resist layer is then devel oped using
a st andarairayteetao i shaeldbamhied that tieosep. caised by ehesilicinaitide 14 renednihg inthe t hi s
phot ol i t hogr aphi ¢ devel opnent and subsequent etch to | eave the DUN

phot or esi BRApAtegmnpdidntiallpicsuspis FRusipdBleh®r (e SuikeQiht &t&]ﬁﬁ%}ﬁé’s@e&ﬁt e
contacts. Figure 6 shows that TECS caps 60 are formed by the masked

o an RGwelRne ARToA8 Whidw RECRIR bl TR0, JIBR n D0 AR, DN

phot or esi st and ARC | ayers remants are strip igur

step res I sho hat the pattern h been transferred to the
silicon tljtlh%trtﬁ%set é'g%/iélrﬁ,d%%%cl\%ﬁ’ﬁhmhqqﬂ%‘c GW&@P‘?S}"F a7e4 §qeg Bt ceusparfoqus ¢ o
be etched tg formthe gate stacks 90 shown in Figure 9. Figure 8 shows the
sel ecti véll™Pl8Wching off the nitride cap 13 on top of the poly-Si in array
region A using a silicon nitride etch of high 0 3 FEB 2006 WO 03/015132
PCT/ EP02/ 08784l achieve the etch that will define the gate contacts, an ARC (Anti-Reflective Coating)

layer 50 for reducing surface interference in the subsequent photolithographic steps is first
deposited on top of TEOS layer 40, followed by deposition of a DUV Photo Resist layer. This
DUV Photo Resist layer is then developed using a standard photolithographic process. Figure 5
shows the result of this photolithographic development and subsequent etch to leave the DUV
photoresist pattern 51. This pattern define the areas to become the gate contacts.

Figure 6 shows that TEOS caps 60 'are_lformed by £he DUV masked etch. These TEOS
caps 60 will become the TEOS hard mask stop once the DUV photoresist and ARC layers
remnants are stripped (see Figure 7). The etch step result of Figure 8 shows that the pattern has
been transferred to the silicon nitride layer, which allows the underlying polysilicon layer 12 to
be etched to form the gate stacks 90 shown in Figure 9. Figure 8 shows the selectively etching

off the nitride cap 13 on top of the poly-Si in array region A, using a silicon nitride etch of high



-8-' selectivity to both oxide and poly so the etch of TECS and po$ryf- %i UP?
m ni m zed. The etch here needs to mnimze the |oss of cap TEQY F‘bo%

the | ogi c andWORAM™E#%eas and exposed silicon in the |ogic apeprfRokiae gate
etch in Figure 9 can have a nore unifornmed poly-silicon l'ayer and - adequate
TECS cap |ayer as a mask. The structure_ghown in Figure 9 follow ng the
gate stack 90 etching away unprotected polysilicon 12 provi des pre-doped

pol y-Si  gafeRetivihit - d ) in T .. conpi ned with thick
nitride) in tﬁ%&ytaPP gtycgé?dgaing\)bghdg 35? f/tg@f’ @génw‘ﬁ% 1syminpnizedoghe etch here
(tetraetha ilane) .hard nmask in the |ogic support area B. A highly

sel ective rﬁlx%rtf)(%“%'ﬂz aé?F lpss QEBQP Q% ifb@%% the degiy argi DRAYharpasomd sspdsed siliemk
etching results in this sinple integration schenme. One of the key

advant agedn & lpgif arep s thetzateretéhsintFigtre 0 loan Iypve @ mdra akigoraiee p6lyBilicdoR MERESldY
formed in both the higher density DRAMregion and the logic circuit region.

The remai radequatesEEQS capelaydryss aask.nue to formthe device sinultaneously in
both regions. Figure 10 shows an internediate step in this construction

rocess. The THESseap§ ol ve. b tripped and spacers
I200 formed of silicon ﬁ?ﬁ?@ﬁ%@ggg&%ﬁ%’%p@m@e Sgar%gt?ﬁcﬁ{cbﬁ‘ a@’&?’&“@8§f’§gts.

Spacer f onaBk{Iish r techni que of depgsiting and selectively
etching a'l ayer orf g’i% I‘/lltd(g:%%&rqa.ﬁ%?ﬁl .y'rgil'lgéﬁss\”g{‘ 6%“53@@6 E?rgr“éﬁsh (Hinf FES on
regi ons 1% ﬁr e ttﬁzlg established, using the gate stack/spacer structures
as sel f - al PYRMERMHTUREnITe) dn e araw piga ?\cﬁﬁl d polypbicgateawiithra thindfRBS. Sil i con
nitride barrier layer 102 is then deposited, followed by deposition of
BPSG | ayef(tetrashoxypiiane) haed mask insthaldigid dupport @eaiBl @vidbhipgelb@wehitri@e B drkd 22806
nitride to poly-Si etch process for mask etching results in this simple integration scheme.
One of the key advantages of this invention is that the gate stacks are simultaneously
formed in both the higher density DRAM region and the logic circuit region. The remaining
steps merely continue to form the device simultaneously in both regions.
Figure 10 shows an intermediate step' in this construction process. The TEOS capé 90
(see Figure 9) have been stripped and spacers 100 formed of silicon nitride have been formed
around the gate contacts. Spacer formation uses the known technique of depositing and
selectively etching a layer of silicon nitride. Transistor source/drain diffusion regions 101 are

then established, using the gate stack/spacer structures as self-alignment masks for a standard ion

implantation process. Silicon nitride barrier layer 102 is then deposited, followed by deposition

of BPSG layer 103, which serves as a fill-in and leveling layer.



WO 03/ 015132 PCT/ EP02/ 08784 -9- Figure 11 shows one possible ethQiC’nﬁEB 2006
technique to formthe final contacts with presel ected source/drain regions.
Standard ph®O¥%H3Yr aphi ¢ techni ques are used to define reyiremsstny be
etched through the BPSG | ayer for borderless contact holes 110 in the DRAM
region and for bordered contact holes 111 in the logic circuit region.

Al t hough Figure 11 shows the BPSG | ayér etch as involving the entire

| ayer, an altg iv%?woul d be,rempval of the top portion of this |ayer by

t
CMVP until the B85 fIPKEORS Pqsuble etshing tgehnigue to frmthe Ginal spntastewight e st acks
are exposed and then etching the contact holes down to the diffusion
regi ons BEECleqisd oprop/draig reginmsn Standard ghotelithagraphip Gicksighésapeusad td dsfigst en
| ayer is deposited and polished back by CMP to be essentially planar with

t he BPSGrginneto bawichsd thwough the BISG lags f6tk@elessdotfhct Hold 1304n BRrTsiesad
contact stud 121. This integration schene with one-step PC patterning

process eagtbnoine fartbepdeesddontatt BIIACAS Sn tHe Qb ¢iP Ofrdlidd0L;dEe " ordef Less
contacts sinplifies the process, redﬁcggé%egltrrgqltlt}gélggt f@‘ﬂ’é‘ﬁ@%r%‘%%gg“‘%“ﬁe
litho ovgrlEPST BHtiel GBS rocess. The borderl|l ess contact etch
can al | ow contact  hol es'f%vgngég @??ﬁ%ﬁ%ﬁ&p@pgﬁ@yaqv&m@ g"nrelﬂovﬁlcﬁf thedaped at
all ont . stack tight overlay requirement generally needs high
rework r Q@QS‘IBE this Jayer By g@“ﬁl‘ﬁbc QR ok thejsHicam nisrids harerdayer obtbe gatv\btatls ardre
i nvention has, been described in terns of preferred enbodi nents, those
ski | | ed “¥P9sedpnd fhep eighing the eanyant heles Hawn tofthe diffusioh reporsa01be practiced with
modi fication within the §pi rit

Finally, as shown in Figure 12, a polysilicon or tungsten layer is deposited and polished

back by CMP to be essentially planar with the BPSG layer and provide borderless contact stud
120 and bordered contact stud 121,

This integration scheme with one-step PC patterning process and one-step contact process
for both bordered and borderless contacts simplifies the process, reduces overall cost, and rel#es

| the litho overlay requirement for the MOL pro'cess. The borderless contact etch can allow

contact holes to be either partially landed on or not landed zlat all on the gate stack. Very tight
overlay requirement generally needs high rework rate, if feasible at all, which is an additional
cost.

While the invention has been described in terms of preferred embodiments, those skilled

in the art will recognize that the invention can be practiced with modification within the spirit

and scope of the appended claims.



and scope of the appended clains. 03 FEB 2006 -10 CLAIMS 1. A netgw&eef 906
fabricating eDRAM on an integrated circuit chip, conprising the steps of 5
depositing a gate insulator layer (11) made of an oxide naterial over the
top 10 surface of a substrate (10) of said chip; depositing a gate contact
|l ayer (12) over said gate insulator layep_ (11); using a first material (13)
to establish a first hard nask pattern only in a first region of said
chip, said first region presel ected tgmé]i se a DRAM array; using a
second material (60) to establish a s ard mask pattern on top of 15
said first hard mask pattern, said second material further establishing a
third hard nask pattern in a second region of said chip, said second region
presel ected to conprise control logic; using an etch process to formgate
st acks si mul.t aneAmsdthod of fabichtihg eDR AM@nain iategrafd chaid chipc corprising the;
stripping away said second hard nmask pattern and said third hard nmask
pattern; andeps of:

5

depositing a gate insulator layer (11) made of an oxide material over the top

surface of a substrate (10) of said chip;

depositing a gate contact layer (12) over said gate insulator layer (11);
10
using a first material (13) to establish a first hard mask pattern only in a first

region of said chip, said first region preselected to comprise a DRAM array;

using a second material (60) to establish a second hard mask pattern on top of
15  said first hard mask pattern, said second material further establishing a third hard mask
pattern in a second region of said chip, said second region preselected to comprise

control logic;

using an etch process to form gate stacks simultaneously in said first region and

20  said second region;

stripping away said second hard mask pattern and said third hard mask pattern;

and



03 FEB 2006 -11- subsequently depositing a barrier material on sikFFﬁgwms
gate stacks in said first region and said second region; and fo

si mul t aneously borderl ess contact studs in said first region and bordered 5
contact studs in said second region. 2. The method of claim1l, wherein said
first material conprises silicon nitride,and said second material conprises
TECS. 10 3. The nethod of claim1l, further conprising: using said first
mask pattern and said s? nd mask pattern as a mask for form ng

sel f-al i gned pat%@ﬁqﬂusm 363 ogiding @ PapHE materp! gn sid said gatestacks ierKbﬁFﬁ&ess
after said etch process. 15 4. The nmethod of claim1, wherein said barrier
mat eri al cowpionsed ssid|seeand region; ad.

forming simultaneously borderless contact studs in said first region and bordered

5 contact studs in said second region.

2. The method of claim 1, wherein said first material comprises silicon nitride and

said second material comprises TEOS.

10 3. The method of claim 1, further comprising:
using said first mask pattern and said second mask pattern as a mask for forming
a self-aligned pattern of device regions with an ion implantation process after said etch

process.

15 4. The method of claim 1, wherein said barrier material comprises silicon nitride.



