WD 2004/ 019383 PCT/ US2003/ 026565 SELF- ALI GNED CONTACTS TO GATES BACKGROUND
FI ELD [ 0001] Enbodi nents of the invention relate to circuit devices and the
5 manuf acwor2e040f19383vi ce cont acts. BACKGROUND [0002] Ac®eTaISea3anesos
operation of devices (e.g., transistors, resistors, capacitors) on a
substrate, such as circuit devices on a sem conductor (e.g., silicon)
substrate is provided by contacts to the devices. During manufacture or 1 0O
form ng of, for exanple, Metal Oxide Sem conductor (MOS) transistor
sem conductor devices, it is inportant to assure gate contacts are not
electrically short circuited ("shorted") to junction regions (e.g., doped
or source/drain region) wthin an active area. As a consequence, current
techni ques require placenent of gate contacts to be spaced a di stance away
fromactive regions to avoid L 5 shorting to adjacent source/drains. For
exanpl e, polysilicon gate contacts for nenory cells (e.g., Static Random
Access Menory (SRAM or fSEER-AEIGNED CONTACTSTO GATEShe field region
because gate el ectrodes are so narrow that a m nor contact nask
m s-alignnent in the active region gﬁé@h&d}n shorting the gate contact
to a source/drain. 0 [0003] What i t echni que for nmaking
contact to polysilicon gate |layers on top of nmenory cell active regions,
wi t hout respaliption of proximty to source-drains regions. WO 2004/019383
PCT/ US20037 026565 BRI EF DESCRI PTI ON OF THE DRAW NGS [0004] Figure 1 is a
top view of a substrate illustrating a gate contact for a nenory cell
formed ovel00PHe a&mbedimeptsaf theooestian late to dirsui deviess asddheonal
el evatg on r\ﬁiaﬁWf urd o?"bté%/‘ eaécffﬂg&gm 5 perspective "a" of Figure 1,

[ al1gned ga i

illustrating selt- e contacts using a timed contact etch.

BACKGROUND

[0002] Access to and operation of devices (e.g., transistors, resistors,
capacitors) on a substrate, such as circuit devices on a semiconductor (e.g.,
silicon) substrate is provided by contacts to the devices. During manufacture or

L0 forming of, for example, Metal Oxide Semiconductor (MOS) transistor
semiconductor devices, it is important to assure gate contacts are not electrically
short circuited (“shorted”) to junction regions (e.g., doped or source/drain region)
within an active area. As a consequence, current techniques require placement
of gate contacts to be spaced a distance away from active regions to avoid

L 5 shorting to adjacent source/drains. For example, polysilicon gate contacts for

[N}

memory cells (e.g., Static Random Access Memory (SRAM) or flash memory) are
formed over the field region because gate electrodes are so narrow that a minor
contact mask mis-alignment in the active region may result in shorting the gate

contact to a source/drain.

2 0 [0003] What is needed is a technique for making contact to polysilicon gate
layers on top of memory cell active regions, without restriction of proximity to

source-drains regions.



[ 0006] Figure 3 shows the structure of Figure 2, after a subsequent opening
is forned to extend an initial opening through a conformal etch stop | ayer
to the @gwDen0410183830007] , Figure 4 shows the structurePofl/US2e3ness8; after
formng a gate plug and a gate contact. [0008] Figure 5is a
cross-sectional elevation view of a substrate illustrating self-aligned
gate contacts using at Lelectri j e 6 shows the
structure of Figure 5, gﬁ]%ﬁb‘;ﬁ%@gdm fi‘tbg: Z{:,I 3@@“’6 éopeni ng is forned
to extend the gate contact opening to the gate. [00010] Figure 7 is a
cross-secjooosp! ligupd 1 a8 atbpwiel? oflasubstratiBustrdtingd gateeontaét for al i gned
gate contacts formed by adding a dielectric etch stop [ayer. [00011] Figure
8 shows t Memany¢ellipened oppyiieactivedegion. a subsequent gate contact opening
is formed through the second etch stop layer to the conformal 2 0 etch
SLop \ ayeloobP 00 FibuFd 24 8 coshioubrdriPoRlEHER Wik B a BBl gfro Lor 2 third
gat e cont open orrred to exten ate contact opening to the
gate.5 [ Oop&tspeéilml‘faé oI(Flgarea1 ,uﬁustwts'@t:seliaalegneeil gatatoontaots esingfa imedbst r at e
illustratin el h-al i gned gate contacts forned by partially planarizing a
di el ectriﬁorg? é‘?t@ -stop 2 5 layer over the gate layer. 2 WD 2004/ 019383
PCT/ US2003/ 026565 [00014] Figure 11 shows the structure of Figure 10,

after formoog @ Fighes srshomﬁs,etﬁe%uét&b%ﬁwg@rd 2Y£Her@y SlibddiRicRbbbAihbYs

pl anari zed d| electric layer, and formn first gate contact opening
through t fesmeditpendend s dutial apesing throug ayt@nfqrmal géch gtaptlayenty theanari zed
dielectri ayer. 5 [00015] Figure 12 shows the structure of Figure 11,

after for g a second gate contact opening to extend the gate contact
opening to the gate. [00016] Figure 13 shows the structure of Figure 3,
af tero f or (0007 a digaredshowartte atyatiee of Figute 3 cafterdomaingtd gatesillisy @inde
| ayer. 1 0 DETAI LED DESCRI PTI ON

a gate contact.

[0008] Figure 5 is a cross-sectional elevation view of a substrate illustrating

self-aligned gate contacts using a two layer dielectric.

[0009] Figure 6 shows the structure of Figure 5, after a second gate contact

15 opening is formed to extend the gate contact opening to the gate.

[00010] Figure 7 is a cross-sectional elevation view of a substrate illustrating

self-aligned gate contacts formed by adding a dielectric etch stop layer.

[00011] - Figure 8 shows the structure of Figure 7, after a subsequent gate
contact opening is formed through the second etch stop layer to the conformal
20 etch stop layer.

[00012] Figure 9 shows the structure of Figure 8, after a third gate contact
opening is formed to extend the gate contact opening to the gate.

[00013] Figure 10 is a cross-sectional elevation view of a substrate illustrating
self-aligned gate contacts formed by partially planarizing a dielectric or etch stop

25 layer over the gate layer.



[ 00017] The manufacture and integration of integrated circuit (1C) gate
contacts for sem conductor devices is described. For instance, enbodi nents
provi de fwp 20040r1p388g pol ysilicon gate | ayer contacts op@Qirng2003/0246568)i c or
menory (e.g., Static Random Access Menory (SRAM, flash nenory), cell
active regions or areas by 1 5 using a different mask than ones used for

hot _down {OUAE. ;Eiblre 31 S e BeBhure F Hbn A oo T atii.

herein, tBecémd B?éled@@é uayer ober i ;barﬁamy plaﬁ@ﬂzed aréleycirma)@rl arrtefo?nimgan are
used mterchz@g;abl Al'so, herein the terns " ate region", "gate

9
| ayer", affiest’ eorfpetopeRiag ﬂanoelgbéba dilffﬂl’éﬂfcwm@dahﬂ?dr@ loyei tmthgn y
herein th "source/drain", "junction", and "doped
regi on" ﬁgh%lﬁlarﬁaﬁggg%ﬁl&gg{ﬁ%% Li kew se, herei n the terns "sour ce

cont act" "drain contact", "source/drain contact", "junction contact", and
"dopes reqp(IMS] cohgace " 2t stnto&xreitﬁnggatd Y1, af]fterra‘bh%ll,ngtdﬁheemwrs
"active re and "active area' are used jnterc ea erein. 25
[00019] E %ﬂ?%ﬁ?@ﬁ%ﬂ@%%ﬁé@@déh?S@FﬁwPQf"JéCﬁ%n'agI?QJ @8t acts to

polysilicon gate |layers to be placed within active areas such that

i s-al | gngsbo16PNtEIgLFe Waldnol tBNAcHir@ GIHIGRTS, dATolRMeRS gaRkpieg/ drai n

regi ons. I’ nstance Figure 1 1s a top view of a su uStrating
a gate coandcagatercoamtammaycqmiulctmgelllgldeSBaml, flash nenory, or other nmenory
cell) formed over the active region. 3 0 As shown in Figure 1, nmenory cell

100 includes surrounding field region 102, 3 WD 2004/019383

PCT/1U§2003/ 026565 junction r EPAILED DESERIFEAQONOUr ce/ drain regi on" or
"doped region") 104, gate regrons (IOG and IIU), and anot her junction

region 108. The gate region or "gate gate el ectrode such as

pol ycryst #0017k sihe e@mpfaciuig %rgfbgé@gr@v@n 0? Hﬁeg@tﬁd glscyibdCogata cantacts
extends i ﬁr&e‘%le{?ﬁ(’id Or Qévﬁg'selsfd&q‘?ib{e?g'%? irftardd): enT&?dl %tn'té’u grogl Jﬁeﬂieron

(al so cal |ve area ive region”)

central chﬂtlmg)poB/bmWDn mate layet contac&gommrigs’lm [o]e]:o] mntarmiry @yt iStatiof gate
region 10 % Junctlon re? NbOﬁ Thefled re |oné al so called, the
"field ar 2ndgm ApespsIdemasy #é& gsh E‘%‘E{é( llFctiye regiona ok @reas Py
regiof 10%siARch gffeferfi§ah Q0 hahidhes used for junction contacts to form openings at

least down to the gate layer, but not down to the junction layer.

L1

[00018]~ In the description prescribed herein, the terms “poly”, “polysilicon”, and

“polycrystalline silicon” are used interchangeably. Also, herein the terms “gate”,

“‘gate region”, “gate layer”, and “gate electrode” are used interchangeably.

N &« L (]

20 Similarly, herein the terms “source”, "drain”, “source/drain”, “junction”, and “doped
region” are used interchangeably. Likewise, herein the terms “source contact”,
"drain contact”, “source/drain contact”, “junction contact”, and “doped region
contact” are used interchangeably. Finally, the terms “active region” and “active

area” are used interchangeably herein.

25 [00019] Embodiments contemplate a technique that allows contacts to
polysilicon gate layers to be placed within active areas such that mis-aligned
contacts will not short to adjacent junction or source/drain regions. For instance,
Figure 1 is a top view of a substrate illustrating a gate contact for a memory cell
(e.g. SRAM, flash memory, or other memory cell) formed over the active region.

30 As shown in Figure 1, memory cell 100 includes surrounding field region 102,
3



Typically, the gate region or gate 106 and junction regions 104, 108 are
covered 1 0 or coated with various other |ayers. For exanple, gate and
junction wegoerns9isan be covered with silicide, etch st@epTiesyessesand/ or

pl anari zed Interlayer Dielectric (ILD) nade of materials including silicon
di oxi de (Si 02) phosphosi licate glass (PSG a Phosphorous doped Si02),
silicon nitr

Si 3 bi d ; t
gat o cont et gony (aish BllRa BepurERRedRgoieh.af aper wary B0 Se! hr ough

layers COVég’érﬁQ 108, @hgrﬂtd)earg@bﬁo%%ma@ﬁ%qendmm THe bb@ reg@srpod 06 or to
a conductlgﬁ% % |C|de | ayer that clads (e.g., such as is shown by
e’

1307 in Figpiee(el®)a gaksceledirode sucheﬁs@@imﬁglllngal@oabmﬂmmm everitede

and i ckerct Roldat i 48N RSB acrlifolsbediele radBFBL B i AR 2
condugt i veedi® |S@ba||§d1cﬁe 2clive area"mmt attiveordgionit) iSwmadenipet thercep@ahect i ons
to the gate 10 ., . or conductl&%él ayer 1307 shown in Figure 13).

[ 00020] Fﬁ@@tmm@ by dunstignggios e heniral partion of gatesiagian 196 Ak a

{ t r ‘
i o ai | gnigeireitn s, theféi8 r5dn GBg' R thE M o O WBRTLAE S, e,
wi Il not edgion”)isomade up dheurrguning ﬁeldrregmmaménd)gaﬂé)&gldﬂie%o m s-al i gned

contact openings and . contacts t not short to junctign regions, are
referred yricalathe gate ggign opgp %%@n%’r@eweg'@% 15@@?198@5% ngareg for
sel {-@l i 9} E&atﬁe'ﬂ\hﬁ'f:\t/érjc;l_%réfﬁ@r |y ePé"DFmS@)Pa?‘ﬁﬁlfeegafe SHd jUricBOh ré‘@éhé Ren.

operati ons: one operation UI’CG drain or junction contatCt openi ngs,
and a secba@ompmdamiﬂmsil'rbtdle smffstapllwera,gargﬂoeplaoanm Irgefaygrddietepdrid n t he

?EELYFOLG@Lﬁ?'a@Tee?f’ Pl Rl BRe3h Aot (1Pl BRBRORSalicals Hans °mmskd no

operation S’Ge FosbAbFBURA dSF@)) Sifdch ﬁﬁm@@m@ﬁ%d‘gﬁicch'&aﬁq@é“on 4
WO 2004/0 9383 PCI/ US2003/ 026565 the self-aligning gate contact openi ngs

may be fofSied dbusgawactviegien lataqmactanpﬂmg 498 cambe formedydereating
ool 14 L OBR ARG ARLTua] BIRR haling A o AL ERBRB SR I L @
over the gatee168 6r fow8onducting silicide layer that clads gate 106 (e.g., such as is
shown by 1307 in Figure 13). According to embodiments, gate conducting silicide
layer materials include titanium silicide (TiSiy), cobalt silicide (CoSi,), and nickel
silicide (NiSi). The opening 130 can then be filled with a conductive material, such
20 as a metal to form the contact or connections to the gate 106 (e.g., or conducting
layer 1307 shown in Figure 13).

[00020] Furthermore, according to embodiments, it is possible to make a
contact opening 130 to the gate 106, so that even if mis-aligned (e.g. mis-aligned
towards junction region 108 as shown in Figure 1) the contact will not short to
25 either junction region 104 or 108. These mis-aligned contact openings and
contacts that do not short to junction regions are referred to herein as “self-
aligning” contacts. One technique calls for self-aligning contacts formed in two
separate or different masking operations: one operation for source/drain or
junction contact openings, and a second operation for self-aligning gate contact
30 openings in the active region. The different or separate masking operations used
to form junction contact openings can be performed before and/or after the
masking operations used to form polysilicon gate contact openings. In addition,

4



5 thinner than ILD(s) over substrate or junction regions. As a result, it
IS possible to predict a shorter period of tinme it will take to etch or
renove swvotzoawmE9zss | LD to form an opening to the gatePa3/usomaeedsto a
| onger period of time it will take to etch or renove ILD material to form
an opening to junction regions. Therefore, an opening deep enough to reach

the gate, ,but pot dee nough o hi.t a junction O.region o rea if

M o a1 gnlfi telfflaiiabat o tart peaad mlatle tofer s YofthsleBhtEs: cach
the gate bAdR spsiehvetd BIBVRIR sEldalyhevdctadtdsy a period of time for etching
to gate contacts between the shorter and | onger period of tinme. In other

wor ds, thmate contacts could be fornmed directly over a gate within
Wi t hout 21} nd-ardnstapae cembediierts speaanizing thalecgaterpyertieruhie referri ng

to Figure : Lffere V] enough
control of &%s&t%?rhétv E\g@%ﬂ@é?t?ongﬂregéﬁ%?hSQ@%ﬁ§?§J%§rﬁ§%%§¥é @@éni ng 130
at | emst thinmertthah heD@)tovel syisstrate@r juristionreyionsyWAd a réddt, jitlis ploissibld fyer

104, 108. [00Q022], Mbre specifjcally, for exanple, a separate can be
used to-f B%ﬁ'c"tq %@'@ﬁrd??é@da‘é ttge 'tr‘é'lj tafe @a%"@ﬂg’é hezeve @Bgﬁ’?rﬁ%g@ib Qg

manuf act u ; ' | ; I s I Af-e.
Frur o o dmban ofBning 18 (FEBeRoRE Ehfiafed WX CifiE, TRFONIT @ RAFIP BN

per spect i eeh"ar'reafoviEi IhDrmaterial kd fostr ain bpgnisglid juradtiopredicnst €l hevatoret an usi ng

timed tact etch. As,sh in Fi t i st deyi 00 includ
e - condBBPROICEFBrensySn RHPER M dionBHE tef deEH el (Y itadtONr | ayer <
0 00T dangen Wi bredf ARLIHENed chbeAade BYushipEReparRBRtcfagkonduct or

| ayer 203 coul d include a lower silicon substrate [ayer having a well
regi on aboperation iS¢eacioiidugaterin laaraptive 2egionh andfloy selectimg: agiatiodznfitinge

i . ' ' . pol.ysi L. , and
oot her - B idin 14 Bate BB a8 Ko e aid hger BRHHa o R 87 c oy "
devi ce 208thalr sworis.cthe ¢e ebRfaRig®buIg belTorhed diraky odda Paté)wwhinc\mtria@t

formed, as shown, on junction region 204 and 208 as wel [ as gate 206.
Enbodi men8RORiNG RO aAiacent rewicedlrainscarjurctionsulTdws, refgringstooitigleg 1gthee edges;

5 P 200400 878 RATHLEP QUL GRORGRK (RATARL cRBIT bERAIH stbstbld e o1oh
or etching to produce a contact opening 130 at least down to the gate layer 106,

but not down to the junction layer 104, 108.

[00022] More specifically, for example, a separate mask can be used to form
time etched active region gate contact openings during manufacture of ICs,

20 semiconductors, MOS devices where appropriate. Figure 2 is a cross-sectional
elevation view of a substrate from perspective “a” of Figure 1, illustrating self-
aligned gate contacts using a timed contact etch. As shown in Figure 2, transistor
device 200 includes semi-conductor layer 203, which may comprise different
materials or layers in accordance with practice of the art. For example, semi-

25 conductor layer 203 could include a lower silicon substrate layer having a well
region above it. Semiconductor larger 203 has formed therein having
source/drain or junction region 204, gate 206 (e.g., polysilicon gate), and another
source/drain region or junction region 208.

[00023] Transistor device 200 also includes conformal etch stop layer 224,
30 which is formed, as.shown, on junction region 204 and 208 as well as gate 206.
Embodiments with and without dielectric shoulder regions 209 at gate edges;
5



formed in or on a portion of one or both of gate el ectrode 206 and junction
regions 204, 208 are also contenplated. Etch stop | ayer 224 can be used to
prot ect g&Deo0040638and junction regions 204, 208. For medPor/ute@sdeésesl on
etch stop layer 224 is 5 dielectric |layer 226 (e.g. planarized Interlayer
Dielectric (ILD)). Several materials for the dielectric |ayer 226 and/or

etch stop_| ayer 224 are, sui.table, such.as. Si02 Si 3 and Si C as
wel | as vQ_Pg rssaﬁ‘f'ﬁgtan(émfr%lﬁl(?%tséjcﬁﬁsgft?%’@ ?'ﬁc'ﬁﬁﬁigﬁﬂew%ﬁwggl egned o
feature. FirHEEinrairba ppRoltEHY BEbotARST Yafd e2fote 206 arid funkfibn eégiohdi ti al
contact openin extendi ng through dielectric |ayer 226 to the conformal 1

0 etch st @p4) arealso conteraplaterhehiohgstoptayes 224rearube tsed dx araieet gatRr ough

a |ithog I C . .etch. V.E |.e t L 226
exposes. aA08 S EIARN RS2 GE B F bR eRifted U Ehid8 HBY 22406, e
by etzhi ndielslitet &5lek 206! ()L platirizet tihteflagbeDigidtiic ¢iLD)pbEevéat nedienalsal |y
r enovi ng getchln ) dielectric |ayer 226. In gne enbodi nent, dielectric

| ayer 226 %ﬁae@ﬂgﬁctg@éayqr%arp/gr@@h iR layRf 2t Are syiphle; suck aenSQat t hey
may be se | a‘ﬂd‘@ . ; %ﬁﬂp ; t hat
et ches di E?eﬁc’tsrllqﬂ‘xl ayerﬁgaéﬁrteg aish\gé?lé)%%g?rg 0 ,Bﬁ%t?é rﬁ%%’er%‘?srmﬁgﬁﬁﬁ ggﬁ%r rate
t henf et chseW—aEghMé&atQ@)Figl@@mto Ehgwg eoﬁte&ihopegmlgezm (eigt, larfifs’ocbr Fi gure
2, after a.sybseguent opening is or I xt en initia enji n

Chr ough a MG ROMTAA SepBaN EafencInTouDt Rietestet Gavee 22p 10 the Gpaobmal 2
subgeguen r en i Q¥R e Wb d openi n
2307t Iy oucls 0B A 220 leatatiidneifify 230 TR KSEITg, doggfRa, SPem "0
openi ng 2Bihographic bad gien promessiwiere 22mask olver dietaotit layet 226 sixposes dpvi ce

yst s, O DR aRBIAST OPRNTE Ao LR AR e oo RS BaCr S Ee b BT DG an
openi ng 2dplddrit /ef 206ALiRE chbRtisth) Stdoly fir &@niééﬂﬂ%rﬁ@viﬁ? CotchltR Sstry
havi ng a greater selectivity for tthe dielectric layer 226 tThan for the

C(r)]nf or mallh '@J%Qiriiei&y@r Qafitarln ) ezmbofﬁmer:ﬁ,rdi@b@tﬂcdﬁw f@ anghgfchhatopdayen ed
ath Thon 226 A cifbfinf nsecion S8 s thEy ol i Se BBuBk R sy B R o'

206 may behémisiBdmby bet sdikdted ftvat sicies dietbadiic ldya 206 18 thé edcllsibhridoet ch)
bet ween the tine necessaré] to etch through t he conformal etch stop |ayer

224 on t hat ganech Bgtesratebearrich stamayaeédtsary to etch through etch-stop
[00024] Figure 3 shows the structure of Figure 2, after a subsequent opening is
formed to extend an initial opening through a conformal etch stop layer to the

20 gate. In Figure 3, subsequent or second opening 232 can be formed extending
initial opening 230 through a conformal etch stop layer 224 to the gate 206. Initial
opening 230 and subsequent opening 232 can be formed in transistor device
active regions or areas (104, 106, and 108) using various techniques and/or
systems. For example, initial opening 230 may be formed by etching an opening

25 to the conformal etch stop layer 224 using an etch chemistry having a greater
selectivity for the dielectric layer 226 than for the conformal etch stop layer 224
(e.g., an etch chemistry may be selected that etches dielectric layer 226 to the
exclusion of, or at a much faster rate then etch stop layer 224). Also, subsequent
opening 232 to the gate 206 may be formed by etching for a period of time (e.g. a

30 timed etch) between the time necessary to etch through the conformal etch stop
layer 224 on the gate region 206 and a time necessary to etch through etch-stop
layer 224 and to the junction region 204, 208.

6



| ayer 224 and to the junction region 204, 208. 6 WO 2004/019383

PCT/ US2003/ 026565 [00025] Accordi ngly, for exanple, contact openings 230
coul d be Worzneibib3g3a tinmed oxide etch that woul d reachpdomus2edineesgh an | LD
| ayer of planarized Si02 226 to an Si3N4 etch stop |ayer 224 over
polysilicon gate |layers, but not as far down as source/drain regions 204,

. ' Si 3\4 d h 5 f h
Feach dowliODas nAEoRIGely, B PR Srecied GeBpyin 288008t RGEIIE enough
to reach HReHEHdH aich tha@ivBlR ré8éh ddWh th wla;bmga Z)lé?rzﬁ%hartz@dgﬁ%‘ 206,

but not through source/drain regions 204, [ 000Z26] Enbodi nents al so
cont enpl 2226 £ anStidortchsion l;eyzoé%qvabgolyamcm @ﬁte an@rs st @pt g9 fame

t 24
Lence, - arcGanaR sotodRfelf ¥aPB 0l 808 AN dberibehEs g MebEtiniptdlof s b o
206 (50 t hfowta sdridl IBhgrerougerto2e8dgh dywatte the o @Fp@ly@ﬁmrﬂgaw‘ relgiong 268, ween
the time necessary to etch through dielectric |ayer on gate region to
gate 206 Bwdnotdong pEOHER &2 EeAGh SYTeR/EFRIR FRPQEH 2Dﬁe29$eweulﬁrtpr@aké!gf@pgbze to

junction the structure of
Fi gure 3, fo t@@oﬁg‘rﬁ%t Hép%r%%qtgs%@%%%%lg rbg%‘gtzg)ﬁ??ﬁct Li kew se, Figure
13 shows the structure of Figure 3, after formng a gate plug and a gate

cont act t [90826Jonderobodigesits latsoctmritemplate transistadievidece2@@ wdthoudan ietdhust r at ed

in Fi h [ ti [ b ' d th
conduct | veioRdaen off eghbRfd Fiolert PO 2Ry ARF A e i ol Adalecd dhioan
pl apay i zegh), Hémed %ﬂbﬂéﬁlﬁ? 8lriiEara6@30%hae28D 1 FRAPYM BbibHapRect L0

gate contact openin gure 1, a gate contact opem ng can be forned

down to t@@teg%ﬁﬁe(wlthoglt etchssion Iamen&’cis)rwmclmpgi%a iperiet gfi timetheiweendhe

1307 i n FRcBssSneibn hghof oot Wiel2e® dfofsy bl dare 20l Tile o

a di ffere@mn@ﬁébws@rytdr@ﬁcnlthrdm@thereléaﬁbwdr&% 12 dﬁn@f&irﬁfé npogact as a
gate contact 262. [00028] Also, the separately fornmed source/drain cont act
openi ng cd®Bthen be filled with a conductive materi al (e.g. the sane or a

different material than that
15 [00027] Figure 4 shows the structure of Figure 3, after forming a gate plug and

-

a gate contact. Likewise, Figure 13 shows the structure of Figure 3, after forming
a gate plug and a gate contact to a conducting silicide layer that clads the gate.
As illustrated in Figure 4, the resulting gate contact opening can be filled with a
conductive material, such as metal or other appropriate material, and planarized

20 to form gate plug 260. As explained above with respect to gate contact opening
130 of Figure 1, a gate contact opening can be formed down to the gate (e.g.,
such as is shown by 206 in Figure 4) or to a conducting silicide layer that clads
the gate (e.g., such as is shown by 1307 in Figure 13). Gate plug 260 can in turn
be covered with the same or a different conductor, metal, or other appropriate

25 material to act as a gate contact 262.

[00028] Also, the separately formed source/drain contact opening can then be
filled with a conductive material (e.g. the same or a different material than that
used for gate contact 260), and planarized to form a source/drain plug 270. As
with the gate contact opening 130 described above, source/drain contact
30 openings can be formed down to the source/drain 204/208 or to a conducting
silicide layer that clads the source/drain (e.g., such as is shown by 1305 in Figure
7



used for gate contact 260), and planarized to forma source/drain plug 270.
As wth the gate contact opening 130 descri bed above, source/drain contact
3 0 openiwgoetAnse f orned down to the source/drain 204P208IS0031006585
conducting silicide layer that clads the source/drain (e.g., such as is
shown by 1305 in Figure 7 WD 2004/019383 PCT/ US2003/ 026565 13). According

t o enbodi t saurce/ drai i _conductin i.licige el . erj i ncl ude
s o oo Tel ReadlNg 8 SthRp Aol Shirditarin sBb ATty Gl 88 il Frdteraly 1
respect tpchRfe RS €o seyammi@ims@pﬁ withshé gaté)@orﬁtébféﬁﬁbécﬁbéé Rigct or
connect to the source/drain 204/208 or to contact or connect to a

conduct i nfpsfiect ta He6 pho¥e, spureg{erain §§8tatCH=éC%b¢(f@Zl’ﬁi$<éimCQ@agt9f eechs i s
h b i 0. Ei gur; Thus, t Act
sour cef ar SR A3y BHIE 2blo0s' ot frcoracty chin6eto SEAMA AR AL favePG,

ISayerS } gath_at Icmlﬂs thgesgsmuldn@ﬂm (@gn sash slsdgvrshbwﬂlﬁ,ﬁﬁ'swin H@léﬂi&%_?:;rpus,
our ce raj n u can t hen e covere VMt t he sane or .a__di er ent
oot o BlyB F4 Sart faim & eRntACE t et Hrain 204208 3 Shawsdn FighHe dediad 1 0

by the 1 nkPACbABUAHT SRBBS 14y ISR e SourBERFAiAlas! Sholl! By 3386%1

source/draln openings sinmultaneously or separately in any
as for m nBigureel 3. a8dumme/draim plag @78i cancthen det coveired Mithribessnye or asepar at el y

[ . [,00029]. Mo . the techni d i hed t | at

Var | obs nET oL EANIBHC! O IR Lo A SRS R GOAG AfPe, AlSResotdaTRy

Tungsg en ﬁWh@l?ﬁ’/eH{ié‘ﬁ‘ﬁFé aéﬁﬁsifi cén@udtPigBledi@d in §ARMAPEOSdIrt8~irdthum num
[ or g uch

(Al') to formcontact; and a nmascené process as a larger etch to
f orm a | appenings isingltendonslyopresapagatehoinranyordenead well asdpemingrgaté al cont act

ing, th bot h fill.ed w.th, Co Cu I | zed f
gate ana nTRsaRuGeR G et Sl aBRREL b4 edaiky MBREPHRRG o other
enbodi nents, a separate mask can be used to form 2 0 two |ayer dielectric

active repoopgjgatiMorzenbathe tashhidqess diégoribedoontémplats @ambud tallization
sem conductors, nmenory, cells, and various other devices where appropri ate.

Fi gure 5 teshpiqiesdaclyding; tnraxaapieddesasitingjusostensiy¥ s andplanarizing toat i ng

self-alig : L1NG,; I | t14 LN

i girs 5 R ISR neA HeL N it YA G5t EofteRE hifor 4 pafiléttinb

sem - condpicess Isagkas3IDRirdervetoly tg forat a darger more shallow opening around a
smaller deeper initial contact opening, then both are filled with Copper (Cu) and

planarized) to form gate and/or source/drain plugs and contacts.

[00030] According to other embodiments, a separate mask can be used to form

20 two layer dielectric active region gate contact openings during manufacture of ICs,
semiconductors, memory cells, and various other devices where appropriate.
Figure 5 is a cross-sectional elevation view of a substrate ilIusfrating self-aligned
gate contacts using a two layer dielectric. As shown in Figure 5, transistor device
300 is made up of, in this example, semi-conductor layer 303 having junction

25 region 304 as well as junction region 308. Gate 306 and conformal etch stop
layer 324 of on the order of 0.05 micron thickness are also present. Formed, on
etch stop layer 324, as shown in Figure 5, embodiments contemplate two
dielectric layers 336, 338 made with two types of dielectric with different etch rates
(such as two metal-polysilicon ILDs). First dielectric layer 336 can be formed to

30 have a planar surface with portions of etch stop layer 324. For example, the first
dielectric Iayer 336 could be initially deposited or formed as a conformal dielectric
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2 5 region 304 as well as junction region 308. Gate 306 and conformal etch
stop layer 324 of on the order of 0.05 mcron thickness are al so present.
For med, owoO 2ee4h93sBop | ayer 324, as shown in Figure 5, echas2emsnles6s
contenplate two dielectric |layers 336, 338 nade with two types of
dielectric with different etch rates (such as two met al - polysilicon ILDs).

First di ' 33 dto3 UG- r rface with
pi);tsi onlsei?g'%g“ ﬁ %?%éﬁf’%r/@r Qpﬁ‘ﬂoﬁ)é)ge fa@S'St ?Y'?@?’Bb Zheeé? % | ayer
336 | d 1 oy well asGAREOF Fheheeddd
2004782935?%'] /égsg%%gl%eg%gos@;m;? mseeggm ano?%nS of Flg a¢y on a

t ransi st offtgeifitidlydming depogitascer @émeée@ﬂrifﬁrmglé‘gstldmlecimlaaﬁacq@ tb‘Pn F| gure
1) as wel Qn I osited
of for meab® ER2eE (e BY et RGP aRBietnicatiridthahiCal bifehingto MpB5E]
(e.g.5 bycamfohaai egh stop lziyenBQ&{A fﬂfmmfstidwégmmllayéﬂ ||stpja|ea<:tzmje336 ab

nf or nal sto r 32 ter. first dielectric |ayer S
Sfanari zegf#e t(ﬁeF'nggégFﬁe%fé'Ei@W i fermed ppfae trangister deyisied on t he
transistor device. [00031] As shown in Figure 5, first gate contact opening

340 is fofgpedy)t hghows §¢ P @'?'f {ddt& cbAtt opeRingB40 isFbrHbé ibhgh
P ety Spmict open

Iayer 336. In|t|al openi ng can ormed i ht active region ES|ng
various t ee¢nndqdlelecénttha(yer 33& tcefns.t diedectdc GayexB3p1 dnitidl opemggt3é0cna11t e t

i . for.med b hi t he f di el ect
Byer st RGTRR a6 aoHun sy Chbg oS fe el eandor VSt dro second
diefegetri éxém R f.%i@a&éﬂ@@ntta@f opérif§ ﬁo%@ybé'férméd’@]y etHing st BpERINGHEP

| ayer 342&1'[ 0032 Several materials are suitab or thée first dielectric
| ayer 336thedirst @e&eqtnc taysr ysipgram efichichemistey hayisg acg®aterraeleatiyity $orop | ayer

appr opr afeondBReicEvergS an PGt ste BRuToler5ie Bho Bh BblTaver 1

(e.g. varg4e®s etch rates) for making the self-aligned feature. For _
exanpl e, second dielectric |ayer 338 conprising Si02, and first dielectric

| ayer 336 _conpris I 3Nd or Si C woul d provide high etch selectivity 2 0
ana i i niOPESH 5 SRR SRS ATET SURDIEIAY 4eR b CAaieaion Y8 paeo Oley Blun

Sout G/ T gbdbrictdibRRfric 1387 896, dhd SRAMY HRr 828) S5 b, SiyersEiBige)! d
and SiC as well as various other appropriate dielectrics that can provide the
contact etch selectivity (e.g. various etch rates) for making the self-aligned
feature. For example, second dielectric layer 338 comprising SiOs, and first
dielectric layer 336 comprising SisN4 or SiC would provide high etch selectivity

20 and minimize mis-aligned polysilicon contacts from shorting to adjacent
source/drain regions. Similarly, second/top dielectric layer 338 could comprise
phosphosilicate glass (PSG, a Phosphorous doped SiO,), while first/bottom

dielectric layer 336 comprises an undoped SiO».

[00033] Figure 6 shows the structure of Figure 5, after a second gate contact

25 opening is formed to extend the gate contact opening to the gate. As shown in
Figure 6, after first contact opening 340 is formed, second gate contact opening
342 can be formed to extend the gate contact opening to gate 306. Subsequent
gate contact opening 342 can be formed in the active region using various
techniques and/or systems. For example, gate contact opening 342 can be

30 formed by etching an opening through conformal etch stop layer 324 to the gate
306.



phosphosilicate glass (PSG a Phosphorous doped SiQ2), while first/bottom
dielectric layer 336 conprises an undoped Si 02. [00033] Figure 6 shows the
struct ur ewof20d/ge3sa 5, after a second gate contact 2 5PapAars2eng/oeeses or med
to extend the gate contact opening to the gate. As shown in Figure 6,
after first contact opening 340 is forned, second gate contact opening 342

be f t end th te t 06. b t
gat e cont MIPYhertits SaabmEadBL St ArPag a2 SaritP O BB YSTHG T00R ous
techni queéeﬁ@@bﬂfm&)/(ﬁh@@etcﬁpbetwe%ﬁpé fmedPd s8Rl RCStcR BedUBE cdhforid be 3 0
formed by etchlng an openi ng through conformal etch stop |ayer 324 to the

gate 306¢&tah sigp Redggsthergate vsgioo3car eHE30 dabe 84) and @stime sesassait e

cton) - bet ReaRh a0 e B8Rl BRebYaf SR Bunl ok P 2 it 0 WRoh oyer

324 opn t heedieh 804 £3RNAGRIeEcribed abovgahd iRfdated th Rigure®!, iies asstating to etch
through first dielectric |ayer 336 and/or etch stop |ayer 324 and to

junction gategpriactapeningie. g@%aa@%@éaaaﬂmbamemm m getedPlvgsFi gure 4,
the resul LRy chrfa% ds“&%ﬁ@he%%lg'd?%né?{eq%lgbus @Fgrd’%‘}zéorﬁggratﬁg@@? lrf:(?rarﬂﬂn@&d to

form gat e plugs / or contac a or Separ
or der, coetpmceidrala plog$ andiongontemts.ce/ dr ai,n pl ugs and/or contacts. A
[00035] Furt her, accordi ng to ot her enbodi nents, a separate mask can be

used 10t or Iectrl etch sto ctive region gate cont t
openi ngs HI0FRG Frkiter oeeeardngitS N G RENE IR TN

var § qus Oﬁd‘ﬂrmdcﬁél'eéﬁﬁ: eﬂﬂﬁ%’icﬂ: RIyBF 9eti \}@Féﬁlorl: gaw &rﬁaét%rférﬁﬁé’sséuﬁ'frﬁft ' onal
el evation view of a substrate “illustrating™s I gned gate contacts

formed bymedtfagiure ofi I@Iseeemmanductq)rs,tmpmomyeells aml \Eows othele@\uces 7,

transi stor device 400 sem -con tor. | ayer avi ng
uncri on’ HEGTS APGSRTAE. JEIRE 8 A koS el G oS of s diiel ot or ma
et ch st opjllusrgling!gdif-aligned §atescfiast fofmedBy a88irk] & QictetAc ledtestopI4ydrs
first dielectric |ayer 436, such as a netal-polysilicon inter-|evel

di el ect ri As@how in Rigueaw sansistos Bevisei400qs guade wp of seaticenaueios iaesnpl at e
second et gl T‘\tang j@étion region 404 as well as junction region 408. Gate 406 and

conformal etch stop layer 424 are also present. Formed on etch stop layer 424 is
first dielectric layer 436, such as a metal-polysilicon inter-level dielectric (ILD).
Likewise, as shown in Figure 7, embodiments contemplate second etch stop layer
450 formed on the dielectric layer 436, as well as on a portion of etch stop layer
20 424 over or on gate layer 406. Second etch stop layer 450, may be a thin layer
(e.g., 0.05 micron thickness), a planar layer, and/or may be formed after over
etching first dielectric layer 436 with respect to conformal etch stop layer 424. On
the etch stop layer 450, embodiments contemplate second dielectric layer 438,
such as a metal-polysilicon inter-level dielectric (ILD), which may be the same or
25 different material than the first dielectric layer 436.

[00036] To form first dielectric layer 436, a dielectric is initially deposited as a
conformal dielectric layer (e.g. see 524 and 525 of Fig. 10) on etch stop layer 424
on the active area of the device. After initially being deposited or formed,
conformal first dielectric layer 436 is then planarized or over etched to expose

30 conformal etch stop layer 424. After first dielectric layer 436 is planarized or over
etched, second etch stop layer 450 is formed on and in contact with the planarized
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450 fornmed on the dielectric |ayer 436, as well as on a portion of etch
stop layer 2 0 424 over or on gate |ayer 406. Second etch stop |ayer 450,
may be a wbiznod@aysss (e.g., 0.05 micron thickness), a plramars20mpessss and/ or
may be fornmed after over etching first dielectric |ayer 436 with respect
to conformal etch stop Iayer 424 On the etch stop | ayer 450, enbodi nents

Cnter | evtiet BieiRale fver s wi BRribats of ot eRbrURlop el 4L o it
material 4p@nsebend ieteH stépeéwma:mlawﬁén $5|ah 44230 ErhBoliphentbi r st

dielectric layer 436, a dielectric iS initially deposited as a conformal

di el ectri @omtsmate@egoné glielgoliic dayerzt8, farnrdyon seFoRrmth e@bﬁoaﬂ@\@n@e@n 424

on the ac c r
f or med, %:Hgn 5&%&%‘%% rf rgibeg éc rltpé\héaygwﬁég?éllé&?ﬁ% arlybgqg(rg over
et chesl tOSmpaﬁrehﬁer@ntmt@iamnwarethmfnst dmlécﬁr;r@rayé2436ﬁtﬁsaa differeht shatdriatt ri c

| ayer 436, is planarized or over_ _etched ond etch stop | ayer 450 S
f or med on'fhé’ﬁ‘oqucﬁ’“ cﬁi?'&éﬁoﬂ/\‘ﬁvﬁf‘%% l%’n&??‘% etcnstoplayss 409198y ve the

PCT/ USZOOgémgQ)'}GG{Sdlﬁg éﬁh&%ﬁﬁ’a@%h%{‘@‘%gﬁg gg%yg{%port i ons of

conformal etch stop |ayer ‘stop layer 450 may
then be planarized. Enbodi nents contenplate second dielectric |ayer 438,
formed on[0$837nd Sevenalgnaieriatsymay dE0used for fiestaich stopdayer 424,tfinet devi ce.

i ori 8l ORAFHHEYET 96! Scardiih Snpur 458, Aoy SEdng fieouie et er i o

thap gecosgs efuch 54, OLPSG, $pPL, é‘hé@.c:%%qpéldaﬁ/ﬁho@é 8ther iy Pfo;%ﬂermy be
the sanme or a different material than confornal etch stop layer 424

[ 00037] s@&&@ncméﬁa@pmw@@tr@cw@m g¢teh seie@wntxetcz:mmedbewgif@hgmgd first

Mhver o eyl BandtE g0 T dpotahy e 43 i SR (O8RS Lo L e
appr opr i afagef#8$ et issth doiprisammetaiypoligilicha IEDVSTLI@ﬁtaSeSU'OISSi@ZCWHﬂbt y to
make the self- allﬁned feature. For exanple, both first bottorr?] | ayer 436

and secon€PlfioBR3! dieleckia etrt stoplpyer 424 a@émesvo%t(nla@arapﬁle@@tnc etch stop
nmet al = pol I fQr e ric etch
TPLE'5 BoLatL SRR Gherufe A BRI Loy OB SNR bR Lo
(deposi t eetchestop ayetr B60) $UizH ay SizN, drBiC m@be&bpﬁsﬂé&beﬁdlé@ top 238 n

and bottom 436 ILD layers made up of SiO, to minimize mis-aligned gate contacts

from etching down to source/drain regions and creating shorts.

[00038] According to embodiments, initial and subsequent openings can be

20 formed to gate 406 in the active region using various techniques and/or systems.
For example, as shown in Figure 7, first or initial gate contact opening 440 can be
formed through the second dielectric layer 438 to second etch stop layer 450.
Here, first gate contact opening 440 may be formed by etching the opening to
second etch stop layer 450 using for example, an etch chemistry having a greater

25 selectivity for the second dielectric layer 438 than for the second etch stop layer
450. Figure 8 shows the structure of Figure 7, after a subsequent gate contact
opening is formed through the second etch stop layer to the conformal etch stop
layer. Figure 8 shows second or subsequent gate contact opening 442 that can
be formed through second etch stop layer 450 to etch stop layer 424. For

30 example, subsequent gate contact opening 442 may be formed by etching the

opening to etch stop layer 424 using an etch chemistry having a greater selectivity
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etch stop | ayer 450, such as Si3N4 or SiC could be deposited between top
238 and bottom 436 ILD | ayers nade up of Si02 to mnimze ms-aligned gate
cont act s wbroew@Ep3sdi ng down to source/drain regi ons andPCTABRINIY2656Drt S.

[ 00038] According to enbodinents, initial and subsequent openings can be 2
O formed to gate 406 in the active region using various techniques and/ or

t . F | e, h ' Ei ' intial tact
openi ng 42SEeGERT PRI ACO N iR slriapE el ettt Taks [0
second et gBleehalay 4964 Fiyuret®ERows e btrGdtlife 6PPIGAE &RERF AGhHE Yatdy be
formed by etching the opening to second etch stop |ayer 450 using for

exanpl e, eantactpasirgrissiormed do entprd thegate contast gperiogitoigaje.f b shewrnsecond

shove ¢ nel GBS 8 BghdiRP oftacs RaRFERREr i BeTbiied BYBkendifaghtd openi ng
i s f g mededriagtusenimetegstenDet Eor ipbRRckathid dae icoatasedbeniigl 441 6an peop
| ayer. Figure 8 shows second or subsequent gate contact otpenl n%p442 t hat

can be flormed bypielige feea peaodialims betwespet timsecsssapniosetel thipygh 424,
For 3 0 I t ' 4

ctehing {18 o SYARMERIRAE, £ PRURE bablHRRidiPatd R (i pREeeiTRI ot g
a gr eat erthelgictheVirsydielebtid0ag80486 29dRF BOTorER @ §1dp3aper 425 asetmwnd et ch
stop layer 450 than fﬁrmzct)ch stop layer 424 and than for first dielectric
| ayer 426Unghiuiegion 44u08 he structure of Figure 8, after a third gate
contact opening is formed to extend the gate contact opening to gate. As

sh I NoGo T b &8 dm ' &xtend
he at e T o o B B L o et
openi ng 4thitd cantdod optoingetiboioreechduring the sanpe etabdoaixtendrihehgateecamtactt i ne

necessary to.etch thr ho the conformal etch stop |ayer, 424 on the gate
regi on anePenig ionte AU For tistance, Staia fpferpran Spedt hiotighsRce ay er 436
and/ or CcotRISI |aFbE A561aRE thARIh &iéh stdislialyer 4Dy Netd8 408X M bd8bne408. 1 0
[ 000391 Mor eover, "enbodi ments contenpl ate second contact opening 442 and

third contsiag aprieh ehemisiny avieg adireaiey selestivinfordbe second gickreioptayeyat e

contact - SRERRA%or QUG BY8r B8 indrBr S frst BEBLAE iy @1dTSREORR BRI
stop layer 450 and first etch stop layer 424 are both the same material, such as,
SizNs). In this instance, second gate contact opening 442 and third gate contact
opening 444 can be formed by etching for a period of time between a time
necessary to.etch through etch stop layer 450 and through etch stop layer 424 on

20 the gate region, and a time necessary to etch through second etch stop layer 450

and through first dielectric layer 436 and/or etch stop layer 424 and to junction
region 404, 408. As described above and illustrated, for example, in Figure 4, the
resulting gate contact opening (e.g. 440, 442, and 444) can then be used to form
gate plugs and/or contacts simultaneously or separately, in any order,

25 comparative to forming source/drain plugs and/or contacts.

[00040] Furthermore, according to additional embodiments, a separate mask
can be used to form partially planarized dielectric active region gate contact
openings during manufacture of ICs, semiconductors, memory cells, and various
other active devices where appropriate. Figure 10 is a cross-sectional elevation
30 view of a substrate illustrating self-aligned gate contacts formed by partially
planarizing a dielectric or etch stop layer over the gate layer. As shown in Figure
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etch stop | ayer 450 and through etch stop | ayer 424, to gate 406 can be
done wusing an etch chem stry having a greater selectivity for the second
etch st opwbayewo12383 450 and for etch stop |ayer 424 thamCrars2edi®26565 st
dielectric layer (e.g. second etch stop |layer 450 and first etch stop

| ayer 424 are both the sanme material, such as, Si3N4). In this instance,

Forvod by 1B EAPIGEH SRUER A 17 oSG B0 ST et soBlERAAAaf ) ©°
through etgdiosd 904 laAB08 SBafS06 [ A58 brédctt. Drothd gaterartlifinttion Fediofid)e

gate region, and a time necessary to etch through second etch stop |ayer
450 and embedinentsriselude @ thiskr(ecg.| ay dre aser o bmieroor) sewiormaligst 424 and

exanpl o, Oiedifgl€8, 80 ilect® of BT LT BT 824 Bihns HERA B RO 42,
and 4314) phrimatibed obetdreil52Doh e portignoe gata 8E6. Puttially slanbfiges dielectric
si mul t aneousl ézor separately, i.n any order, 2 5 conparative to form ng

sour ce/ dr BYRT BRAds farmeddn the aclive sedionusingivarigusieshnades apdisr Sysiems
S0 1 o BRAHbIE IS R TN b OREcHOIA G BT b

on gate contact” openings duri
manuf act ucenfofmbCdiclentnic ayer(ey 0524 aneBAGY irckie! activandgioar (10ds106tndr acti ve

02,057 BREaSHENTR aftindioaf boneih s SR S s °
1210 M ot B s K U eyt e

devi ce 50€egian,neaightfly” oivhichris lessritianttioe height of 8@ESgatay haight (ACtAfter regi ons

504 and 508. te 506 i L M t d ti [ :
erbodt mon MaIF A aimiet, BeTea Rt g ot il Tt g nREH GRG0 o1
first di atcpeln(eS. 6n@vir@bdrﬁ@n@b§?lﬁﬁéﬁeia€e He €4rfBriAIdtchaYsp layeg4 that has
been partially 5 planari Zed or etched 525 on a portion of gaté 506.

Partially{&lganarized dielectric layer 524 is formed in the active region

usi ng var {041} edtigriedd showsdhesjictirs of Figure:k@raftes foumiaget diffecentayer 524
cubs Pe. sikdElipleEPRskt RehelSITBY danfsidl SbiedOEPEind B,
as other figgigatesscoritast dpening sirougheé difebéit. sctoadidielestricdajertothe
partially planarized dielectric layer. As shown in Figure 11, embodiments include
partially planarized dielectric layer 524 including a different second height on a
portion of the gate, height “X” (e.g., on the order of 0.03 microns), which is less
20 than the height on a portion of the junction region, height “Y” (e.g., on the order of
0.1 microns). After first dielectric layer 524 is partially planarized, different
second dielectric layer 526 is formed over the cell active area on the transistor
device. Also, shown in Figure 11, first gate contact opening 540 is formed
through second dielectric layer 526 to first dielectric layer 524. Initial opening 540
25 is formed in the active area using various techniques and/or systems. For
example, first gate contact opening 540 may be formed by etching the opening to
the first dielectric layer using an etched chemistry having a greater selectivity for
the different second dielectric layer 526 than for the first dielectric layer 524.

[00042] Figure 12 shows the structure of Figure 11, after forming a second
30 gate contact opening to extend the gate contact opening to the gate. As shown in
Figure 12, after first contacting opening 540 is formed, second gate contact
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1 0 dielectric layer (e.g. 524 and 525) includes a height on a portion of
the junction region, height "Y', which is |l ess than the height of the

gat e, heiwybt2004819388fter initially being fornmed, dielectciraskesmesss24 coul d
then be partially planarized or etched (e.g. renoving portion 525) to
create the conformal etch stop layer. [00041] Figure 11 shows the

f Fi . 10, af f or, i di f.f 1 di el i

Cayer - ovePsenBomatis Pimea chuenydh etk SurtplSPayde o BB ng a 111 st

gate cont agbsegestt etﬂqags@cbh%eorbhﬁédwthesg@w&e@i@i @sihgivaribager to the
|

partially planarize ectric_layer. As shown in Figure 11, enbodi nents
i ncl ude ~ fRehniquesyand/ansystemy. diosiexemple, sespad gt cpptachapaging T ¢att ent

second hej 1 : ' "X r of
003 i cr Bad R By cRAihy 836t 3 BRERnB Rl e Hhrtiafl BeppBied HRIGEAC
junctson et 624 tothe hate' 506.( Mageoverpint drdepfatar seédondgdterdantastpenidd er
first dielectric Ia%Fr 524 is partia pl anarjzed, different second

|1
di el ect ri e4¢ dyig possble o elsh fare Bﬁﬂpdpﬁgn@e@m%ﬂc@ébﬁt’”&?%ﬁ i transistor

devi ce. | ' weef | QL 24 0yé r med
Chr ough sEoseroly 1 gleh PRANIAnE WigylenE e R ngBR} 8 e BEE, Moo’ Skt 13
openi ng 54QinZ hecasdavy te dichrithtdwugheitieifirst aaiglat, beigid “V’artbcbluejure:ﬁbnirqgie?. g
d/ t ... For . |l e, first te contact open| 4 . be forme
oo Y eBighohaing SRR e LSS A sRPSE G Bl P ™
cheqi gt ryidyAUEAGr 8uBSRAtisty R85 ¢, Byfa_yfat:ﬂfr of Y bztrdaﬁ ﬁ&gﬁf‘*v%ﬁ? itrelagd ectric
| ayer 526 than for the first diellectric |ayer 524. [00042] Figure 12 shows

t he structhe effedtivengas.e 11, after forming a second 3 0 gate contact opening
to extend the gate contact opening to the gate. As shown in Figure 12,

20041 0105 0REH et BIRRIE = Sulehye BECRE ortepet B SR et o
contact oped) &id/bpdifferéentEdeond LIS ¢ifer @B is06h aB8OSKM) HEGf SENEtGrid t he
active region using various techniques and/or systens. For exanple, second

gate cont 2 agyell ayvaicaiier ePrapritaidipleddtienhiha) cap previgedhe spaidchg
by 2450 BEHPRLLBA oPkeRtl B ALARH Tl RUPL.ARRS SR BRlERD
etch for mmypebR6doniprisingeSiQ4, aed paritdi)y fehazsd first digectric layer 524
comprising SizN4 or SiC would provide high etch selectivity and prevent mis-
aligned polysilicon contacts from shorting to adjacent source/drain regions.
Similarly, second/top dielectric layer 526 of PSG, and partially planarized dielectric
20 layer 524 of an undoped SiO; could be used. Moreover, embodiments also
contemplate having a normal conformal etch stop layer over gate and junction
region, such as 424, with a conformal partially planarized region 524 formed on
the normal etch stop 424, and made of a different dielectric material than the
normal etch stop 424. As described above and illustrated in Figure 4, the
25 resulting gate contact opening (e.g. 540 and 550) can then be used to form gate
plugs and/or contacts simultaneously or separately, in any order, comparative to

forming source/drain plugs and/or contacts.

[00044] According to the techniques and/or systems described above, gate

contacts may be formed over an active area (e.g., a cell area) of a gated device
30 (such as a transistor). One advantage to forming gate contacts within an active

area is that contacts to gate layers can be made without spacing restrictions to
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necessary to etch through the different second height on the gate, height
"X", and a tine necessary to etch through the first height, height "Y', to
t he junctworeoe4gpssa. | n addition, using partially renoped/us2@i3medses c or
etch stop 524 such that height "X" 1 0 is nmuch or substantially less (e.qg.
by a factor of 10) than height "Y' may increase the effectiveness. [00043]
Sever al ials._.a suptabl.e for the.first . dielectric or etch stop |ayer
524, and] YOG SPap el uBoloniip et eayTicon GindeS sBh e frdin SioutvBe

Si 3N4, angatefrle@oﬁb% I8gdihgas syfliep sempddreiucaivirenitiaictitsli fRichcds SRAM hat can
provide the contact 1 5 etch selectivity for making the self-aligned
feature. MeMEY£eHs.cAssetasull, aells ean be drawngatallep endiemthe smetpl 402, and

partially gy i irst. _di j : RN i SiC
boul d pr SRR idnG def afl SR CalM oot BTS, Reoitdckls cor
contagts MGBmsdmonty celist SRAM At memorg edrill vanouseatheneméiyradiiehere
second/t og dielectric |ayer 526 of PS(%, and partially planarized dielectric
2 0 | ayer Coiacigopgningsucithe srovided as gleseripaéferailr eover, enbodi ments al so
contenpl ate having a normal conformal etch stop | ayer over gate and
junction £10N, C i 1 il Ly afga,r,' regi on
524 forrre{jm)gﬂs] tggﬁlﬁbpﬂgl‘%mgﬁﬁag %ﬂwt?i%ﬁ%rﬁ{&@%g\é@a%éﬂvg rgy{‘(?‘gr nté%lsg?ectri C
mat eri al differentios separaiaimaskcio provide4snoughscanérot of salstedieremanal od | ust r at ed
in Figure 4, .the 2 resultin ate cgntact,h opepi . Q. 540 and 550) can
then be ueeamafBibpArESeFontAt Bhigra oAt D bR dte davaitfios poum
sepprgitelw,thbguﬁ@brgéggfhaé:gg@@a@g&ﬁ/&d_o form ng source/drain plugs and/or
contacts. [00044] According to the techniques and/or systens described
above, gate contacts may be forned over an active area a cell area)

e.g.,
of a gat el§08¢eli cdVhite the Garigvsgmbodimants @fmqinvmﬁomha%gagg descrikedyi ng

gate cont it Al i i ers can be
Tade wi tnoee silie8 A i afiiil edirfe iy Y hoBRBL PG BB ARR BEARCS T 058505
active aripaentidmase ndtdmitetbicathose epabodiimentdesuribieas bat cambberastivad over
active gate r(gcﬂ&%ns | eadi ng to smaller sem conductor circuit |ayouts, such

as SRAM Y& tiog andsaligration within: e pidkand scepadhtherrpnesdedidaigs.  he
mef g 1'The description is thus to be regarded as illustrative instead of limiting.
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di nensions in the cell can be rel axed during manufacture of 1GCs,

sem conductors, 5 MOS nenory cells, SRAM flash nenory, and various other
menory ceWwbD0wapi83 contacts openi ngs can be provi ded agcaaseoishecseher ei n.
[ 00045) Thus, polysilicon gate contact openings over active regions by use
of a different or separate mask to provide enough control of substrate
renmoval or etching to produce a con tI yening at | east down to the gate
| ayer but not down 1 O to the junct%er has been described. [000461
Wil e the various enbodi nents of the invention have been described, those
skil |l ed i Whdtés alaimed lid: recogni ze that the potential enbodi nents of the
invention are not limted to those enbodi nents descri bed, but can be
practiced, with nodification and alteration within the spirit and scope of
the appended cfdN&OdICOMAIRINGescription is thus to be regarded as
illustrative i ﬁﬁeﬁg fackil @ddiRg- 15 WO 2004/ 019383 PCT/ US2003/ 026565
CLAI M5:  \What sz cl aﬁgg'tl}/g‘:réanA nmet hod conprising: formng an active
regi oh; 5 fornfamirg gagaded device avithiin thenattive mgidn;endegi on; and forning a

contact to a gate.of the ed devi in the active region. 2. The net hod
ofchai m 3, wABETE BB oS R o e Gatedisiiae Manerbigarediopne. et hod
further conprises: formng a dielectric |ayer on the gated device in the

active regi on; The PnétABHIONG|AMCD W%?bilpﬂ%‘ritagoﬁﬁhgltfﬁé cbhfédi“t@{rﬁ,ﬁ%fbctﬂé‘}’er

to a junction region of the gated device using a first nmask; and formng a

cont act op@thetyfurthesggmprisesdi el ectric layer to the gate of the gated

devi ce using | § : sk. t.h of.claim2, wherein the
formng a con'?]c é’g@‘"ﬁé%ﬁﬁﬁﬁ%ﬂ%ﬁ ﬁ"@ go’a_[[?é-la%\’&%éegﬂ? @CT“é%/E‘?g'%%’npri ses
etchimg for a feemiraglaebntdorepesingetarouyht therlisieegizdayer tod judlclbn régioH® t he
dielectri % | ayer on_the gate region and a tine necessary to etch
the gated device using a first mask; and
forming a contact opening through the dielectric layer to the gate of the

gated device using a different second mask.

3. The method of claim 2, wherein the forming a contact opening through the

15 dielectric layer comprises etching for a period of time between a time necessary to
etch through the dielectric layer on the gate region and a time necessary to etch
through the dielectric layer and to the junction region.

4, The method of claim 2, wherein prior to forming the dielectric layer on the
gated device, forming a conformal etch stop layer on the junction region and the
20 gate of the gated device.

5. The method of claim 4, wherein the forming an opening through the
dielectric layer further comprises:

forming an initial opening through the dielectric layer to the conformal etch
stop layer;

25 forming a subsequent opening through the conformal etch stop layer to the

gate; and

wherein forming the subsequent opening comprises etching for a period of
time between a time necessary to etch through the conformal etch stop layer on
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through the dielectric layer and to the junction region. 4. The nethod of
claim?2, wherein prior to formng the dielectric |ayer on the gated

devi ce, fworenewpiasssonformal etch stop | ayer on the juncPcamuseegioossennd t he
2 0 gate of the gated device. 5. The nethod of claim4, wherein the form ng
an opening through the dielectric layer further conprises: formng an

initial openi through, the dielectric |a to,the conformal etch stop
ayer 2 B ontdiraglod ke dreneosisen e Bhibiayon e CORBIATACEEOR st op
llayer to [h8r a8at6 thihctibBr84iBnf Or m ng the subsequent openi ng conprises
etching for a period of tine between a tinme necessary to etch through the

conformal etch stop layer on 16 WO 2004/019383 PCT/ US2003/ 026565 the gate
region and a tinme necessary to etch through the conformal etch stop |ayer

el octri B | ayahe e Rd ety + WG GoRhinGr B by hegptad ™ "0 °

conf o mal dévics furtherd sphpriiged: ayer on the gated device in the active region,
pl anarizing the first conformal dielectric |ayer to expose the confornal
etch stop | ay®Mirg a confarms fisst digleckisilayerorthegated fexiaa inftbe @stive econd
di el ectri Fecdigﬁ/.er on the gated device in the active region; and wherein the
form ng a cont’act opening through the dielectric layer and to the gate
further conpri psarigingtthedirstrcanformal|diglattec dayerdotexppsaitimg conforinal eichf er ent

el ecti vi EipPriavSidrea posldhar Heel i o 1 ayer than for the firet dielectric
laygrg and et chigrhfimy bakPérent 886bnd dielectric layer on the gated device in the active
region; and '
wherein the forming a contact opening through the dielectric layer and to
the gate further comprises:
etching an initial gate contact opening to the different second
15 dielectric layer using an etch chemistry having a greater selectivity for the
second dielectric layer than for the first dielectric layer and etch stop layer;
and
etching a subsequent gate contact opening through the etch stop
layer to the gate.

20 7. The method of claim 6, wherein the etching a subsequent gate contact
opening comprises etching for a period of time between a time necessary to etch
through the etch stop layer on the gate region and a time necessary to etch

through the etch stop layer and to the junction region.

8. The method of claim 4, wherein the forming a dielectric layer on the gated
25 device further comprises:
forming a first conformal dielectric layer on the gated device in the active
region;
planarizing the first conformal dielectric layer to expose the conformal etch
stop layer on a portion of the gate;
30 forming a second etch stop layer on the first dielectric layer and the
conformal etch stop layer;
17



etching a subsequent gate contact opening through the etch stop |ayer to
the gate. 2 0 7. The nmethod of claim®6, wherein the etching a subsequent
gat e contwot20040pe3s8ng conprises etching for a period of PCrms2tystoeesen a tinme
necessary to etch through the etch stop layer on the gate region and a
time necessary to etch through the etch stop layer and to the junction

ion. 8. Th hod of cl ai : i n, the formnin i el ic |
the gaied 2 colaUnga Papin Bicticlic NG En'tng Aechu R sBp i ghfe o "
di el ectric | ayghefdin the gy adonta obBnindethAsiidhhe dieRiceib laﬁéﬁé‘ﬁd tzing the

first conformal dielectric layer to expose the conformal etc stop | ayer
on a por tthergate furleerearaprisesd fornming a second etch stop |ayer on the first

PCT] Us2003/ 02bs6s PG el BfeicqiEL 3bfnt fyFie sddond et ORIER,

stop 5 ayer; angnhdwherein the form ng a contact opening through the
dielectric layer and to the gate further conprises: etching an initial
gate contact openi ngiching &&ubergiant getercantgpt PREIRG to trevgatest ching a
subsequent gate contact opening to the gate. 9. The nethod of claim8,
wherein the etghd LAY ' t chi ng
for a per?'od oﬂ?‘té %ﬁggwﬁﬂﬂgﬁﬁéﬁﬁgggﬁbgto et g’ﬁgeﬁﬁ ouelg?o%?%(g

conf or nal openihg somprisegetching fdrea patied pttimerbetweden 2 iime nemessaryrip etch 1 0

tch th h t.h d etgh | th h.th f | etch,st
Cayor, | SBOUgH BT AGns) qich StarbuBY Of the dofgian ud Brline Bieestal i1 on.
10.1 the ngfchalraRighthaisdc8nd WidH §top Ié@bﬂ‘ﬁéﬁﬂ;ﬁ‘ﬂ‘l@céhf@ﬁﬁgpél@h digb myepnt act

openi ng conprises: etching to forman opening through the second etch stop
| ayer to am@through the first dielectric layer and to the junction region.

10. The method of claim 8, wherein the etching a subsequent gate contact
opening comprises:

etching to form an opening through the second etch stop layer to the

15 conformal etch stop layer using an etch chemistry having a good selectivity for the

second etch stop layer; and

etching to form an opening through said conformal etch stop layer to the
gate using an etch chemistry having a greater selectivity for the conformal etch
stop layer than for the first dielectric layer.

20 11.  The method of claim 2, wherein the forming a dielectric layer on the gated

device further comprises: -

forming a first conformal dielectric layer on the gated device in the active
region having a first height on a portion of the junction region which is less than
the height of said gate;

25 etching the first conformal dielectric down to form a different second height
on a portion of the gate, wherein the different second height is substantially less
than the first héight;

forming a different second dielectric layer on the gated device in the active
region; and

30 wherein the forming a contact opening through the dielectric layer and to
the gate further comprises:
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1 5 conformal etch stop |ayer using an etch chem stry having a good
selectivity for the second etch stop |layer; and etching to form an opening
t hrough swiDcoewndissmal etch stop layer to the gate usi mgTAS2&B0k66Hem stry
having a greater selectivity for the conformal etch stop layer than for
the first dielectric layer. 2 0 11. The nethod of claim2, wherein the

Lorm 19 2 el oot 1 g o P Sp e oG8 ol RS PP BE e, o o

regi on having gyer t6théisg Bielsvlrid layef;tarh of the junction region which is
| ess than the height of said gate; 2 5 etching the first confornal

dielectric down to fwmmeacﬁwbﬁeﬂ@ﬂmmwthr@ughthe brst digleetric dayesrto the
gate, wherein bg dlfferent second height is substantially less than the
first height; Porimng a different second dielectric |ayer on the gated
deviceg in the active region; and 3 0 wherein the form ng a contact opening
t hrough the di electric layer and to the gate further conprises: 18 WO
2004/0193 2 Us20 3/0 GcfaGS Lorm n n| tial eni n throu h the

di f f er ent 1éecondednel QQt Imgy; rWl't‘?fe F@tngo? éP $8GYEN CREBING and

form ng acéh’r?ﬁrggé'%fﬁhl ﬁﬂ"é‘rﬁeﬁ&f Bf"ﬁiﬂetﬂé?wéeﬁ %ttrrﬁe We%éééérg tb%‘(éﬂ tHr@uéﬁ‘e

gate. 5 12 e neth aim1ll, wherein the Tormng subsequen
openi ng tengiffessnd secohd rh!glg’rtbronethp@arte)andfa imemesessayio®tch theough észsary to
etch thro ere t second height on the gate and a tinme necessary

to etch tﬁ%&ﬂ&f&&lﬁ% heHupg ORETYRY: to the junction region. 1 0 13. The

nmet hod of claim 11, wherein the etching an initial opening conprises

St fctn "y ;JaBng FTheehethot Bl 11, Volvérath edsteRingrarbiditRe bbshing dophipristd
ifferen
etching using an etch chemistry having a greater selectrvrty for the different

second dielectric layer than for the first dielectric layer.

14. A device comprising:
an active region;
15 a gated device within the active region; and

a contact in the active region to a gate of the gated device.

15.  The device of claim 14, wherein the gated device comprises at least one
SRAM cell.

16.  The device of claim 14, wherein the contact is a first contact and the active
20 region further comprises:
a dielectric layer on the gated device; and
a second contact through the dielectric layer to a junction region of the
gated device.

17.  The device of claim 16, wherein the dielectric layer comprises a material
25 selected from the group consisting SiO,, PSG, Si3N4, and SiC.

18.  The device of claim 16, wherein the dielectric layer on the gated device
further comprises a conformal etch stop layer on the junction region and the gate
of the gated device.
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second dielectric layer than for the first dielectric |layer. 14. A device

conprising: an active region; 1 5 a gated device within the active region;
and a corwecno4/a9ishe active region to a gate of the gat @dTdSe3M26585. The

device of claim 14, wherein the gated device conprises at | east one SRAM

cell. 16. The device of claim 14, wherein the contact is a first contact

gated devige: - ThE BB elh B Fhefel i FOTReRal uPh SRR s i lg <
junction pegessl seiedtbé fropatsigrR cﬁmishﬁf; Sits, H8G, %N, apldBi. 16, wherein
the dielectric |layer conprises a materi a 2 5 selected fromthe group

consisting Si02, PSG Si3N4, and Si C. 18. The device of claim 16, wherein
the di el egpri c Theydavigsnof tlainy A8 ewharsin dhe seepndherntash§AMBESES: conf or mal

etch stop | aye ' ' ' i ce.
19 WO 2004/ mﬁé@%@?ﬁ@gg@é}‘ggé@%gle%ﬁ@%rgg%%go%ﬂ@%gi&r%g%@‘?&{ﬂg/g}l’ei n

t he confoandl etch stop |layer conprises a material selected fromthe group
consisting Si02,, PSG S 3 and Si C. 20. The device of claim 18, wherein
the second confdRY™SAB cglgy_ougﬁtﬂpﬁ F’Bn%’{irﬁ?bﬁftcr’tsg?%f@‘?rtt‘h@‘%l%q%ctri c |ayer
to the conformal etch stop layer; 5 and a fourth contact through the
conformal etch stop layer to the gate. 21. The device of claim 18, wherein

the dielectric_layer on the gated device further conprises: 1 0 a
pl anari zed1f i r $hedleviascefralaim A ewherein He dielacitic laygr on tbe gates davied devi ce

ai Fror ont IABSSRAMBIERELCr (o Tayer on the gated device in the active region:
10 a planarized first dielectric layer in the active region of the gated device
exposing the conformal etch stop layer on a portion of the gate;
a different second dielectric layer on the gated device in the active region;
and
wherein the second contact through the dielectric layer and to the gate
15 further comprises:
a third gate contact to the different second dielectric layer formed
using an etch chemistry having a greater selectivity for the second
dielectric layer than for the first dielectric layer and etch stop layer; and
a fourth gate contact through the etch stop layer to the gate.

20 22.  The device of claim 18, wherein the dielectric layer on the gated device
further comprises:
a planarized first dielectric layer in the active region of the gated device for
exposing the conformal etch stop layer on a portion of the gate;
a second etch stop layer on the first dielectric layer and the conformal etch
25 stop layer;
a second dielectric layer on the second etch stop layer; and
wherein the second contact through the dielectric layer and to the gate
further comprises:
a third gate contact to the second etch stop layer; and
30 a fourth gate contact to the gate.

20



and wherein the second contact through the dielectric layer and to the gate
1 5 further conprises: a third gate contact to the different second
di el ect riwol2a¢#19388r med usi ng an etch chem stry havi ngPaTgrse@Bme6s6s
selectivity for the second dielectric |ayer than for the first dielectric
| ayer and etch stop layer; and a fourth gate contact through the etch stop

I t .1.2.0 22, The _.devi f claim.1l wh in the di.electric
| ayer on Pe oAt Ccapnienircfingie Gelctic fyahaR Bebaef tvie el cct 1 ¢
llayer in flrfthe¥@onysrigesgi on of the gated device for exposing the confornal

etch stop layer on a portion of the gate; a second etch stop |ayer on the
first diel ectrRdirsbpatialyalansezed seaionmel dielactriolayes ppghe gaded davisedbnd

dielectri : - : : Lo nd

cont act 1 (oAdHe RBidT a0 s hSERPLRE ndHEh of B IUBROF QbR BUTBFRLC .
t hi r d5 gat eessdhaindite heighhef saidayude edrahhaving d different sedond height baw portigat e
contact to_the gate., ﬁo WO 2004/ 019383 PCJ/ US2003/ 026565 23. The devi ce of
cl ai m 16, Oﬂmgﬁ%ﬁ whigh ¢ sykstaptialy lagethaptherdistfgight devi ce  furt her
conprises. a Tbr&ﬁ%rl%'i%é@éﬁd’d@l&lﬁ% @Eﬂoﬁ‘%ﬂé%l&{d /6 Gt éfctlv%yr%pio?\“ the
gated device in the active region having a firs el ght on a portioh of
the junctaond region which is 5 less than the height of said gate, and

havi diff t . d height, op a partion.  of . the gat ich s
Cubstanti al |y MBS R Serand Eptiadhtialigh e deictic Rl 28 e el
layergon filtthetaopsthriit ce in the active region; and wherein the second

contact through the dielectric layer and to the gate 1 0 further
conpri ses: a third contact through the different second dielectric layer to the first

dielectric layer;

a fourth contact through the first dielectric layer to the gate.

24. A method comprising:
15 forming an active region;
forming a transistor device within the active region;
forming a dielectric layer on the transistor device in the active region;
forming a contact opening through the dielectric layer to a junction region of
the transistor device using a first mask; and
20 forming a contact opening through the dielectric layer to the gate of the
transistor device in the active region using a different second mask.

25. The method of claim 24, wherein prior to forming the dielectric layer on the
transistor device, forming a conformal etch stop layer on the junction region and
the gate of the transistor device.

25 26.  The method of claim 25, wherein the forming an opening through the
dielectric layer further comprises:
forming an initial opening through the dielectric layer to the conformal etch
stop layer;
forming a subsequent opening through the conformal etch stop layer to the
30 gate; and

21



a third contact through the different second dielectric layer to the first
dielectric layer; a fourth contact through the first dielectric |ayer to

t he gat e.wo02404/049388t hod conprising: 1 5 form ng an acti PETIESgomBM26HHr M Ng a
transi stor device within the active region; formng a dielectric |ayer on
the transistor device in the active region; formng a contact opening

through the dielectric | ayer t i ti . i of t i st
using a first B REmBEdhetheahlaohiag Comersr cteiet & penod of °'' °°
di el ectri gimiep6tvdeh 4 hm&.@é&&fm}; foeetch R ﬁggé cfeﬁferﬁ%l et é}%%‘}ér\eﬁa regi on

using a different second "mask. "25. The ne of clalm 24, ereln prior
t o for ni n§he patediegiarcand a tirag @ecessaryido etahasdughothedemiformalfeichvistap a

conf or mal t er. he junction region and the gate of the
transisto#%%%GY@QBQBE@%5@98$ﬁéwﬁethod of claim 25, wherein the formng an
openi pg through the dielectric layer further conprises: formng an initial
openi ng through the dielectric layer to the conformal etch stop |ayer;
form ng a subsequent opening through the confornmal etch stop |ayer to the

3 0 gate; and 21 WD 2004/019383 PCT/ US2003/ 026565 wherein form ng the
subsequent opening conprises etching for a period of tinme between a tine
necessary to etch through the confornmal etch stop |layer on the gate region
and a tinme necessary to etch through the confornmal etch stop I|ayer and to
the junction region. 5 22
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