j P13758PCT SELF- ALI GNED CONTACTS TO GATES BACKGROUND FIELD t [0001]
g)#pdqents of the invention relate to circuit devices and the $ 5

manuf act ure of device contacts. BACKGROUND [0002] Access to and operation

of devices (e.g., transistors, resistors, ~ capacitors) on a substrate,

such as circuit devices on a sem conductor (e.g., silicon) substrate is

provi ded by contacts to the devices. During manufacture or 10 form ng of,

for exanple, Mtal Oxi ¢glBeAl BNEDCONTAYI® TO'@ATESt or sSemni conduct or
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 anwg. As a consequence, current
techni ques require placenment of gate contacts to be spaced a di stance away
from act'lEE regions to avoid 15 shorting to adjacent source/drains. For
exanpl e,—p‘:rpysi licon gate contacts for nenory cells (e.g., Static Random
Access Menory (SRAM or flash nenory) are fornmed over the field region
bec auls e [0el1¢ el Embodieentsbbthednventionweldieito firdﬁ-trﬁvvﬁ;es @ndahe ] mask :
ms-alignment int active region may result in shorting the gate contact
to a5sog'i’%’§';}ﬂ?t3f%9p‘g?¥"f%%§?d%at is needed is a technique for making
contact to polysilicon gate |layers on top of nmenory cell active regions,

W t hout gpasikesReQp of proximty to source-drains regions. 1 ',J P13758PCT
BRI EF DESCRITPTTON OF THE DRAW NGS [0004] Figure 1 is a top view of a
substrate illustrating a gate contact for a nenory cell formed over the
active [HY2bn. Awess]io enggperation of devices {e.ge tnansistdrs gesistarson vi ew of a

S{L%St " aLEph&HRIR) on a substrate, such as circuit devices on a semiconductor (e.g.,
silicon) substrate is provided by contacts to the devices. During manufacture or

10 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)

7 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

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

Ty contact to a source/drain.

20 [6003] Whatis needed is a technigue for making contact to polysilicon gate
layers on top of memory cell active regions, without restriction of proximity to

source-drains regions.




5 perspective "a" of Figure 1, illustrating self-aligned gate contacts
E%ﬁgpéﬂi med contact etch. [0006] Figure 3 shows the structure of Figure
, after a subsequent opening is formed to extend an initial opening
through a conformal etch stop |layer to the gate. z~ 10 [0007] Figure 4
shows the structure of Figure 3, after formng a gate plug and a gate
contact. [0008] Figure 5 is a cross-sectional elevation view of a substrate
illustrating self-al BRIEF DESCRIPTIONOF TRIEPDRAWINGS ayer dielectric.
[0009] Figure 6 shows The structure of Figure 5, arter a second gate

contact 15 opening is formed to extend the gate contact opening to the
gate. [OHW04) riFdavee Vis atap viewod asubsirsiedllusiiating ai aste eoatacbfora substrat e

illustratg -al | . CO ts forned by adding a dielectric etch
stop Iay@%%%ﬁﬁ%%ﬁt@éﬁg&s@b% "structure of Figure 7, after a
subsequent gate contact opening is fornmed through the second etch stop

| ayer to[00bs coFigures is 2E6ross-sbcticren elevution viehsFPdubstiats Rofh shows t he
structure of Figure g ,after a thi_rdﬁat.e contact opening is fornmed to

ext erd tPRISES anPEEiguse dnilgtraiing seif-gligned gatmoantpctsiuginga timeds o

cr Oss's%ritg&aértcf?_l evation view of a substrate illustrating self-aligned
gate contacts forned by partially planarizing a dielectric or etch stop 25
| ayer over the gate |layer. 2 P13758PCT [00014] Figure 11 shows the

st ruct ur[@094] Fi figure Boshaws the stuctire gf RiglirefZ afiet a sebsaquintioperingris ¢ | ayer

over th artiall | anar.i zed dielectric |layer, and formn first gate
cont act ToaRY S extpB sBRbRESHmRE RO S coRtbhalEt slapuBvEsotheo | he

parfi al Igatel anari zed dielectric layer. 5 [000151 Figure 12 shows the
strlicture of Figure 11, after formng a second gate contact opening to
extend the gate_contact opening to the gate. [000161 Figure 13 shows the

str U@t url@0lE  Fi Blgrue # showsdhe pEugiung obFigiure 3ppligr forming a gate plug and

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

R

= ~ [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. - ' |




and a gate contact to a conducting silicide |layer. 10 DETAI LED DESCRI PTI ON
[,Q%%;{:TThe manuf acture and integration of integrated circuit (I1C) gate
contacts for sem conductor devices is described. For instance, enbodi ments
provide for formng polysilicon gate |ayer contacts openings in logic or
menory (e.g., Static Random Access Menory (SRAM, flash nmenory), cell
active regions or areas by 15 using a different mask than ones used for
juncti onjsairctKat | : |§f"g'|§ . 3 er, but
not dovvn[to tﬁe_ ﬁgnﬁ?gﬁﬁ?\gé;gﬁﬁ_ﬂ&[t%oo{ ] I%ﬁ‘g&%fgr |I ??ﬁfﬁeﬁ%@gcri bed
herei n, seeonddistectrisdayer, ovep teysartialiyoplanadered! digleotricdayet ahd formisg ki con” are
used int eably. Al so,, hereip t terns "gate", . "gate region", "gate
| ayer ", ﬁ{?g B%%g?@q@ﬁé)@fm@@éhr Etﬁg Q%r‘?ﬂelé%ﬁa‘gg@iqﬂt?? fag@btosﬁhﬁi larly,

her ei n t partiafly planafiged 8Rlectnciagen”’ . "source/drain”, "junction", and "doped
region” are used interchangeably. Likew se, herein the terns "source
contact", "drain contact", "source/drain contact", "junction contact", and

"doped r 90BN Fignrect2 shows theadructure of Figurea, pteFfanaing/a seband er ns
"active i ony active,  area" are used interchangeably herein. 25

[ 00019] gﬁt%ochlﬂ%mﬂ gelg@gtt%;é&eg?éﬁgg?%c L%%‘ﬁé’ﬁeﬂﬁtg tgnﬁ%aéfaecont acts to
polysilicon gate layers to be placed within active areas such that

mi s-al i gj@eaé]coRigurest3sHdwsnibe stiuetre bPFRilire@; aftef fonsiirigoa gate piayr ce/ drain
regi ons. For i{]stance, Figure 1 is a top view of a substrate illustrating
a gate c%fé%&?ef%?”ta"tﬁ%r?tﬁ%ﬂdé’ﬁﬁ"?gS'('@?*@.Ia' M flash menory, or other nmenory
cell) forned over the active region. 30 As shown in Figure 1, nenory cell
19,0 i ncl udes surrounding field region 102, 3 P13758POT junction region
(Ql}l@ cal l ed "source/drai n DETAIREDDESERIPTIONgi on") 104, gate regions
(106, and 110), and another junction region 108. The gate region or "gate"

(e.g. a el syuch as, .ppl verystallin Ilic I s, di sposed over

t he actllg‘\?}deﬁ’ egl?ﬁ)él @%E@reeﬂﬂde'ﬁ%ﬁ %f#'ooﬁn Qﬁﬁ?@ ﬁ'r‘c‘)ll"{)am:gﬂee?‘ﬁﬂ?@ai on at
110. Thdorsdmicendustendevicdsis seseabéd dréMfstanes | dRbadiRRntPprovitid foye regi on”)
I s made _up .of tPe,_centraI- ~section shown by junction region 104, the
central fﬁ?}%?'f‘g PR'vsilicen gate layenspntaes opRRAINGS i lagieer megioty (a.08 Statie fi el d

region EaindnfAtted MBMory {SRAMG R HEmoRANe&FALH(E regions or areas by

15 using a different mask than ones used for junction contacts to form openings at

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

[00018] In the description prescribed hefein, the terms “poly”, “polysilicon”, and
“polycrystalline silicon” are used interchangeably. Also, herein the terms “gate”,
"gafe region”, “gate layer”, and “gate electrode” are used interchangeably.
j_'}zo . Similarly, herein the terms “source”, "drain”, “source/drain”, ‘junction”, and “doped
Tegion” are used interchangeably. Likewise, herein the terms “source contact”,

L A H

"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 cefl
(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




region”) is made up of surrounding field region 102 and gate regions 110.
3*9%&@§+ the gate region or gate 106 and junction regions 104, 108 are
covered 10 or coated with various other |ayers. For exanple, gate and
junction regions can be covered with silicide, etch stop |ayers, and/or

pl anarized Interlayer Dielectric (ILD) nade of materials including silicon
di oxi de (Si @2), phosphosilicate glass (PSG a Phosphorous doped Si (2),

silicon pirctibilfagich B cal@adsauﬂcefmamqa%ubhdsr "dbﬁé&?}e%ﬂmama@atéct i ve region

gate contact opening 130 can formed by creatin an openi ng through
| ayers ctagionsnd 06y ard &10) aed gaothesjuncian cegiomdO8ohetgate regioyat e 106 or to

1307 i n o0 @9, 208 BN B U8 =8 BT e St el B obS oo
| ayer rraéar\/eerleguohrmImeeeitehagirw@wdmcm &fahé field r%bloncétbﬂbt THd activee (CoSi 2),
and ni ckel icid §N|S| . The opening 130 can"then be filled with a

conddct | KeSiafalso calleddhe aciive ateal’ greasliverregiosr)ris madecum obibe centrebnnect i ons

L 00020) “HeleA ety iunloriRRIIOL e kBN pAh S R ol 1 ol

cont act ;apeunmg&ﬁmﬂsn The figikdtregibiGalsé @aliddihecYieRi areanbis mdhidptied (e. 9.
m s-aligned towards junction region 108 as shown in Figure 1) the contact

will notreEWr)t*SWdP:)”%Pf%FO'fﬂﬂm fieJd regigh A2 Ang gate 1egionsThtde ni s- al i gned
cont act dﬂ&g&%}g?@i&%r o ?)Fba tﬁal%?juﬂeﬁ?rﬂég&nstw Yogldr@Rot&Galions are

referre gni ng 'technique calls for
sel f1oal icgrdoagecbwm gaticus meelizyers tFer exaeyde, gate and qiuridtnen eeg:onmskm ng

ti , ' /dr t X ' :
S S e A R T the
- active nRM)GAadd Bﬁm‘é&érfa% ﬁ&tud‘iﬁg SHRGH ﬁbﬂdé‘%ﬁi‘ozﬁl%%ﬁ%ﬁh%mé&i to form

junction contact openings can be perforned bef'ore and/or af tger the maski ng

oper at | dRSGaddhesphpmua danegs$iOz) eiicgamiride (5iali), spe silings catbideaddi ti on, 4

P13758P h I | sj ng
e TS i Mok R0 Ao DR el Tt
[ 00Q211 aRaspenig] thneugh lagbedidverihg JGVMhE§Jawah@éM@dﬁ@@mwﬂmeS t he
substrate h%é P t he élnCtI on_regj ons t hat s) over the gate are
thus. 9date ofto a cohducting 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 (T iSiz), cobalt silicide (CoSiz), 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).

R [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-
a_Iignirig” 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
 toform junction contact openings can be performed before and/or after the

masking operations used to form polysilicon gate contact 6pe_nings. in addition,

4



] 5 thinner than ILD(s) over substrate or junction regions. As a result, it
quﬂ%§ &ble to predict a shorter period of tinme it will take to etch or
renove substrate or ILDto forman opening to the gate as conpared to 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 not deep enough to hit a junction 10 region or area if
ms-alig [ : 0 reach
The. gat o oo BUGHngBE® ConAR pEnRoSHRR/ S forbied UsirYerigRBegiriqles o,

et chi ng ﬂﬂd@atsustemstIaqftre\fldetsaléelgmetbcmﬁactser and | onger period of t| me. In
ot her words, the gate contacts could be forned directly over a gate within
wi t hout gﬁ@?fti to.adj ace t sour.ce/drains Jun?t on referring

to Figur Fopansgan OFIPeRIP Igodsi<ing gt 49s ‘?r&’é%ﬁB? des enough

control  efibsttHis hading th@n:mcabn régroﬁﬁ %I\urtaattmnpé)%%eag&erﬁr@musopenI ng 130
at least down to the g | ayer down to the junction |ayer
¢

104, 4osthinmydhan s weecubstr@t@mryuncft@n res@npl és aaregeﬁat stpossiikican be

manuf act PR sHERer HENGE of ok il IPkE e Be B hBRER BERLSEH Lr'e
Fi gure 2fonm d@n @pje}ﬁﬁ t¢tHd gatalas cehParéd Na Yoryer péricd BEABE Wil tAked
perspective "a" ure 1, | I lustrating self- aligned gate contacts using

At heq. eohs emevedk.0 msteRdlip o a0 89%*"9 o unsfien sadions. dERTERTS0RT i nol udes
I
e cor A ool MHLH kel PSR A SERERT BRI S 0 Vo'

I gyfro Zoegmmcbreacﬂ mitealignedwan b@imbdebywbrgta eéparhm/achﬁrmekng a well
regton above

em conduct.or | ar 203 h fo d therei avi ng
S50t O/ chsATRtion g agh T GG on NS reivh aD8 Y SIGFING SR FUUBH gat e) , and
anot her fopetehffy t@rg%té chRGIcRbetive bl it él%ﬁér%n'd%nﬁ&%erb@%%ﬁ]e Tansi stor
devi ce 200 al so includes conformal etch stop | ayer 224, which is forned,

as s hovmoth@rnwm%thaa@ateagmm:tm@ba fomaeddirentlyloves agate \nr.ztbm witlsodi nent s
with an I 0] t Sa..5 P13758PCT
and/ or gga r@ acﬂé‘?éorﬁ%éh kf’gz}g ﬁ%’?’nc“ EJ; ﬁ'gﬁ %I%%"% @@g‘%% @l whi ch
may lse Lfsercﬁfmdd:fferwtt 0P Separaty inasio pﬂfwdﬂseeMuthidmtr@f omibstreteemm 206 and
J unctl _On ! ?&fng ?0 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

et

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 Iayer‘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 _




204, 208 are al so contenplated. Etch stop |ayer 224 can be used to protect

Pzéé P§86 and junction regions 204, 208. Forned or deposited on etch stop
P 4 is 5 dielectric layer 226 (e.g. planarized Interlayer D electric

(ILD)). Several materials for the dielectric |ayer 226 and/or etch stop

| ayer 224 are suitable, such as, Si02, PSG Si3N4, and SiC as well as

various other appropriate naterials to make the self-aligned feature.

Fi gure zaaa/apsﬁlmawaitaﬁé;%%%h%tﬁémuﬁ;es.ﬁ%%engiz{ Shic may el 1 @ cont act

openi ng) extendi ng throug ctric layer he conformal 10 etch
st op | ayfarmeg4n oContagmdrtiarpehomeodkith ic gamreiectrode:)m@aadmlnehom hegiogsh a

exposes S 24REAleralo CTHPTBE A ceIoh s GBS A2 60 ReWSBHAMPIRIEHERS < 1 or o
by et chi pgg a@?}ﬁ]rﬁ:%ﬁ 'régl{)ﬁ’é’?@t; 2. "F&rﬁlf%frflfeﬁbﬁéa’o WtdhAb 1dyRF 288%M cal |y

renovi ng (et ectri'c layer one enbodi nent,” dielectric
| ayers 226ie@|¢ttlodap$r Ai60fe.d. pjanvariréd ditériayer [Dialeetncs(llsD)s)eSeueradnmmais hat t hey

ctthos et itbReticiot Sasrdfor ofth s BupCARE BtaDR SUoh et SPsct cr rat e

then et CPSGt SN, 23%d SRZ43 weil%%ﬂéuf bﬂigr%{)ﬁrcgﬁi%‘{@rﬁaff@la‘fé {oRbkE thed Figure

2, after a subsegﬂaent o.e'enl ng formed tend an I nitial opening
t hr ough selcalighedtedtue. chigure g ai%cysinOWS)CQntecmp&ymga%O(eEl, gdirgg &, subsequent

2 cont on AN SHARA PRAER T RRang TlaR i GRPt 2 o 22k B o BSHRHRT g 250 and

subsigquestth eprayer 222 CoritabtopePinEto beﬁﬁ@@lfﬁiéiarﬂﬁlél fifougicai ve regions
Of-.ar eas (104, 106, and 108) using various techni ques and/or systems. For

evahm e, "thqar@mp apgateprosess whprea maskiaver gielestdn [aygr 226 6§E€Pﬁ3$gﬁ“25 to the
f reater
ggreg'zr\%t§?§%@¥%ﬂ hlééﬁé &%cﬂaf%%&%fghm ﬁtf@féﬁ%d C % or Igetch st op
| ayer 22ileletdc fpyer 226anithha chemistiyrsyitably foectserhiealierbridvang tcliing) di el ectric
| ayer 226 .tq.the 2 on of t .a mich fas then etch sto
ayer 2 Siedp Bier 256 13088 eitiguBhe Ry APt oy e 2 6 2l Sk 16 845°  or ol by
et chkng zmraré nistetiad sefectdd®udhithdit th@y%w b@%éle%wél} e&%bﬂﬁéfzé; tdiedchme
necessarz% to etch through the conforimal ‘etch stop " | ayer 4 on the gate

regi on ZDeMistEY may beselpcied that ptahes dislectrin layey 122§tt@ m%embusmrayiarorzm and to
the j un%tt b RRudPRs rafthed YBih Sop layer 224).

[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 Flgure 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

R

~ 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 rﬁay 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




P13758PCT [ 00025] Accordingly, for exanple, contact openings 230 coul d be
fg y a tined oxide etch that would reach down through an I LD | ayer of
p 4 zed Si02 226 to an Si3N4 etch stop |ayer 224 over polysilicon gate
Iayers but not as far down as source/drain regions 204, 208. A subsequent
Si3M4 tinmed contact etch 5 for a period | ong enough to reach down to the
top of polysilicon gate regions 206, but not |ong enough to reach

source/d regi @é;éﬂmg g but not

t hr ough ';ogggs e/ g‘rcgg'ﬁl gi ons %éé’ét%%%g@%‘?g@fbo mﬁﬁ}gﬁ]aeﬁs contenpl ate
t r ansi stiimed exidecet@ thatmiontiiteagh detwnithraigbpar ﬁmaymﬁmarmadt&@a regi on
204 and andLo[, th ate 20 out Hence, an openi ng
simi tar 225 53 Siabe 51 $1ap favigt 224 S pOWIeaN gl ST U SRS 1AL T hout et oh
stop | ay, w@%ékog%e & rﬁgmbgﬁoﬁ 'g%u%e%u SN MY E&ﬁagttétﬁ‘ﬁ necessary

to etcht rough ectri ayer reglonto ate 206 and a tine
necessaripr agesod tongemough tolreach down o the iopyﬂ polaicon g;ata“naglcm 2&ﬁg| on 204,

oot o R ong oslaR o rRat Sourvaldiain BSoies 2 2P WhilbreRk YaPpaR! tr o0or

Figure 3¢ g%ftéEOGfMtWoP&ro@qrg%&c@/d%n%oﬁsQé&ezwnt act to a conducting

silicide llayer that clads the gate ITustrated in Figure 4, the
resultlna E ate contact opening can be filled with a conductive materi al,

such as | I okmbodimenip plsopnontaraplate ansistor dﬁﬂC@Eaﬂa\ﬂﬁhmﬂaQe&ﬂb form gat e

Pl gor e PoBRyGf Bh RO i 204 B8 RS apb iRk Gaft 6 B SRRIRD . ° ©
%LCﬂoaS 224) s Hlenoe,ph @féning similav €230 and 2'3:2 iA F@gxivétmcambe $ormeat] e | ayer that

t he such as is shown by 1307 in ure 13 Gate plug
260 can %#f g@é 2\'"'!"3@3@8&?\9?196 iwetrmflhhvgmgﬁora Rﬁ"Pfié?f e g, netal ,

th t 28
o o5! MeHIRPRESREIAS IS TR CRiCRlcPoa oR Bl ARG o 20nlf20

filled waitime aecessiny td etehieroagh fhe dielaptric Iages%l’ﬁatoojunatlah fefgiore2@4,mat eri al
t han thgb used for gate contact 260), and planarized to forma

sour ce/ gi n plug 270. As wth the gate contact opening 130 descri bed
above, source/drain contact 30 openings can be fornmed down to the
sounse/ fommen 2Figans4 shows tide sucturs 6fMBigure 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 appropriaté 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 fayer that clads the source/drain (e.g., such as is shown by 1305 in Figure
7



silicide layer that clads the source/drain (e.g., such as is shown by 1305
LN Fig e 7 P13758PCr 13). According to enbodi nents, source/drain
Eﬁﬁ@ﬁégfng silicide layer materials include TiSi2, Co Si2, and N Si. Al so,
as with the gate contacts described with respect to 106 above,
source/drain contacts can be forned to contact or connect to the
source/drain 204/208 or to contact or connect to a conducting silicide

| ayer 5 t r & SHsind il qugé{m.n 405 in
Figure 1 ?? %ﬁ%@&ﬁggﬁﬁﬁ%ﬁﬁﬁ ?%dj(ﬁélgrag%ﬁ?act 1{1@%{!1(1:21 source rnai n 204/ 208
as showninclude Ti8i.eC4,SigmndtNiSa Alsodaswithdhe phieciamdadimdescribiedtwiti ads t he

22" over armeth TRCABRRLsaitoachincoulhdlcatpelittod G APt st 3 "
sour ce/ dpajhR s%gP&e@&:’ai@Z&/zeé Bftoi &s%ﬂéét%?rcﬁgpéa 8% ddMauLivESliéias ks 3

depositing conducting nmateria n gate and/or source/drain f eni ngs
si nul 4 anthatislags dne seyrae/lraih\eign sach asrisishowabyvS05 inFigunertd)g Tose and/ or

/ dr ai tacts simult | ly i y arder, [00029
Nor cover POBIRT Oy A1 Aot &F Rt ke CEAip RO 20 45 ST b apHe 4 Pon
techni ques, cosdutsihg Q;iiicfdériggég?ﬁﬁd Qads ﬂ@%’tﬁir&éf&%iﬂ' 4 gﬁ?\ﬁﬁ byW30snNA pl anari zi ng

to 15 form plugs,“then d Iting Alum num ( ormcontact; and/or a

Danas c eneigwre d8s Sauctideain plugad7decanctheh becoverad with theggamasr@ shal | ow

openi ng agound a .spaller r.initial nt i h are
£IT1 ed vt reﬁgﬁﬁ’é‘i‘“"?a‘&ﬁr rﬁﬁ%ﬁ‘g‘f’ a’fr?"é’éﬁ?’dfag” Pﬁﬁﬁ%@%ﬁ! Bibo, EORGadBT 4TS |
pl ugm ansy herhé@iton dré Bkitil‘hge:@ﬁ&hqm?trﬁaﬁ?ibﬁh A AUIE BbSrceRlraigpar at e mask
can-be used to form 20 two layer dielectric active region gate contact

opehi ngsoRANIngssimuianeRisly ar saparaiely ingsyi arder aewalkas ERNg,g¥e| | s, and

vari ous ' ' ' i ss-secti onal

- elevati o%@%%%gé@%%%%gswpﬁﬁ%%& %rgéfi&%ﬁt_‘égﬁ Pgng?r&‘égt e contacts
using a two layer dielectric. As shown in Figure 5, transistor device 300
i s made [0029], Moredies, tbrdeghniquescdescabad sontemplalgararisos metallingtigrunct i on 25

region 304 as well as junction.region .308_ Cate and ¢ | etch stop
aver adachnauss il S SeRpIpERRPa e TGk AR 00 AP AR
For ngd, If@ﬁn pRigsh thenodegoRiting Adrhinuas (Al @viorimcdritgst! ndior 81RAGASTRNES
contenpl ate two ' .
P process such as a larger etch to form a larger 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,
i semiconductors, memory cells, and various other devices where appropriate.
o Fig'ure 5 is a cross-sectional elevation view of a substrate illustrating 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
efch 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 layer 336 couid be initially deposited or formed as a conformal dielectric
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dielectric layers 336, 338 nmade with two types of dielectric with different
etch rates (such as two netal -polysilicon ILDs). First dielectric |ayer
B3§ %8R be formed to 30 have a pl anar surface with portions of etch stop
| ayer 324. For exanple, the first dielectric |layer 336 could be initially
deposited or fornmed as a conformal dielectric 8 P13758POT |ayer (e.g. see
524 and 525 of Fig. 10) on a transistor device 300 in the active region

(see 104@%@%@!&%5]% d 528 4 ?ig.l)lofén %ﬁnsl@?or%e@ﬁfel équiipgﬁé gpfydiccessary.

After ini eposi ted™~or "forned, conforma ectric |ayer

coul d t hesgiobsee! H04an 08 @dd (1O8d FigyrerBcdsanelbas other cbgiohs at neeedsany.cal
pol i shi ng%let_o_,expos_e ] 5 conformal etch stop |ayer 324. Afte rst

s rfij

Gi el ect r Adtef iifilly Beiwaidepgs etk pr fPemedecontormal fiestdialecin lever sPUSPER. | ayer
338 is f t ' j - : ' j e 5 first
gate confp%?%q‘ S‘gg‘?\‘? K%g3&8%%%3‘%@3@%@8‘8%’9%&&%% @!ﬂ gﬁ{@gjtfr%iégplgg%er 338 to
firsts di edrfotmaicttingtep 136 .324niAfterlfirsiplisiéctdce Ber 836 ibplanhozedcad i n t he
active regi on using, various techni ques and/ gor systens. For.10 exanpl e,
first ga&'gje%ﬁﬁﬁﬁ‘?#%‘éé#ﬂ& g SE@W@%&%&X@@W fA8viede opening to the
first dielectric layer using an etch chem stry having a greater selectivity

for secppgsy’ eh%“shbbvﬁ[iﬂé g@gﬁe?%e;rét% Eontabl SpEninl 8461 fohfied MBUGIP36 and

etch stop layer 342. veral materials dare suitable for the first
di el ect rsecondytieledtsg Jayer 888 te first diclecteie aydr 33& | Wdtialiopeningei4038® beand et ch
stop | aygr 4 ..such as, .Sl 02. PSG S| 3N and Si C as wel S various

ot hor  adBIBES g it Begioh CenanaouS i ineSanany BB Folt oh

sel et i véxayngle, first yate !c@ﬂﬁacﬁbﬁéhih@%ﬂ@)mé?ﬂbe forificaby él@h;mglthe abkgingdo feature.
F%gr_)exa l e, second dielectric |ayer 338 conprising Si02, and first

diel ect rthe firshyieleelne layerppingi anetch shemistrydiavingoa oreaienselaetily §r et ch

sel ecti \J ; R M ] | Ll m shorting
o ad aceopnd Bdddd|de 288 tiarirel AR, Kbl 138 Rna R eoR I & oy er
338 couldZconpri se phosphosilicate glass (PSG a Phosphorous doped Si02),
while first/bottom dielectric |ayer 336 conprises an undoped Si 02. [00033]

o oS, S R R B et B BRI  E  2 .25,

N 15 second dielectric layer 338, and etch stop layer 324, such as, SiO,, PSG, SizNg, .
and SIC as well as various other appropriate dielectrics that can provide the
contact etch selectivity (e.g. various etch rates) fdr making the self-aligned
feature. For example, second dielectric Iéyer 338 comprising SiO,, and first
dielectric layer 336 comprising SizN4 or SiC would provide high etch selectivity

20 and minimize mis-aligned polysilicon contacts from shorting to adjacent

3 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, sécond 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
o '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, _ ; _




Figure 6, after first contact opening 340 is fornmed, second gate contact
peni n 342 can be forned to extend the gate contact opening to gate 306.
ﬁ?éaggn gate contact opening 342 can be formed in the active region

u3|ng vari ous techniques and/or systens. For exanple, gate contact opening

342 can be 30 fornmed by etching an opening through conformal etch stop

| ayer 324 to the gate 306. 9 P 13758POT [ 00034] Thus, second gate cont act

[ f tch
opent 19 FBSHE" sl 50T e BLAEb sl 342 850 ol BT ZE )
t he gat epesgd oftifie (inedRecH) ®etrdeh 38Mme ﬁﬂés@a@lw&tmﬁh@a@f t)bnfbnmaﬂt ch
through first dielectric |ayer 336 and/or etch S%er) | ayer 324 and to

[

j unct i onetehrsiep yepdad4 ogde Q?E? regiodr(eige @ndide vatendlp)i and a timenasessai gure 4,
oS A B Sy R S e 550

formgate p yr or’ séparate

order5 cragimr 304,308 AS desoribed above and dhatratgd inFigardd otheeesmmg S. [ 00035]
Further, according to other enbodi ments, a separate mask can be used X10

to form 9REIcORLaGt OPenipg (600340 aPd 342k can thandg e oAt Blugspeni ngs
during gi\‘me;r g&gp%@ Os%lulltér‘%o 'Hr%%Bgf'éﬁéfQ Mfra A cﬁﬂgﬁz?tlv%rlg f@hihgus ot her

devi ces rrate ure a cross-sectl el evation view of
a subst rMLEceldl'amq;ﬂugstanﬂyor&eintaaﬁlgned gate contacts fornmed by adding a
dielectric etch stop Iayer. As shown in Figure 7, transistor device 400 is

made u ductor 15 403 aV| unctlon r |on 404 s wel |
as i ungt@@%ﬁ’ﬁegfﬁ Yo §c°?§§lrl9ytﬁ(5’éheo{rﬁ§nb seg@&q;egrg are
olopr ao90im diRIEHTRE efth 6 fayst Q@tl\)eéhé@fonf}?a’él e icontalct 6§énnﬂigheﬁﬁq(l c I ayer 436,

tch as a netal - polﬁ%llcon |nter-level | ectric (ILD ew se, as
shown i imanyfactirg of e semieandycloshraaippet eclisegind yadeuholhepgeyigg®r 450

e g AVRAL! gl 135 BEcNE ool fPita g e oov,
? t hi 3 I|l11f mnat tungese{j—ah%;ﬁt.euﬁ)§am%c (mmm:t tﬁ furMedetsg,sl - &dclhag plcagiggtrica?tﬁn stoaridy?rrt may be
or me r over_.etchin irs i e ric er Wi espec 0
conf or v i Gigure eFrng%ﬁtor gRvice Hggé‘:t E‘}?d§t of %?f'é'rcoi‘f)’@'c{ i nents

contgPlAY3thSPRMAHbE A h64 b8V A3nction region 408. Gate 406 and

i conformal etch stop layer 424 are also present. Formed on eich stop layer 424 is
first dielectric layer 436, such as a metal-polysilicon inter-level dielectric (ILD).
Likewise, as shown in Figure 7, embodiments contemhlate second efch 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 thickneés), a planar layer, and/or may be formed after over

ey
."a—.-kj

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.

- {80036} 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 pfanarizéd or over
etched, second etch stop layer 450 is formed on and in contact with the planarized
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such as a netal -polysilicon inter-level dielectric (ILD), which may be the
sane or 25 different material than the first dielectric |ayer 436. [00036]
REBBPH first dielectric | ayer 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 fornmed, conformal first dielectric layer 436 is then

pl anari z t 4. After
PLaTar iy Bl RS RGBTl BEPALRYR aPY, A1

| ayer 45806. SSbcﬁmdtohrst@ﬂﬁyeM@@ﬁmCtheN\béfpléd%ﬂzé&i.aﬁmhotﬁdentw P13758PCT
first dielectric |ayer 436 and vmthszortl ons of conformal etch stop |ayer

424 on geRntemplale segenshdielectic Iayes 38 jermessen segpndrfigh §@Pdﬁ!ﬁa450z%
Enbodi ”Efﬁtesa&igg%}ggptﬁl%ede%ﬁgorﬂﬁh%ﬁh g%{:t?]ﬁ(fgile?e\éﬁ{c éi%t fb Oesecond etch

stop | ayer active area evi ce second

gl e: ect rsamdla@ydlffe#é’ﬁ mmnblethallﬂdwéf ishdielevtriclialéod 36)tt lmcﬁ’ﬁes&ht trizsdarictt he first
ielectrjc |ayer erent material than seco tch stop

| ayer 45‘ban&ﬁ§end §£r$oﬂaa avends oﬁiq%ﬁsﬁoru%@ch&w@%@ﬂ m&%ﬁ?’ea di f f erent
mat eri al 4 hapy 4Several materials may
be used ?or PI rwﬁgﬂhgﬁféﬁ“?h??’"@ﬁ ff&ﬁ’s[toﬁ %ﬁé%t ric |ayer 436, second
etch stop | ayer 450, and/or second dielectric layer 10 438, such as, Si 2,
PSG Si 3Ma0374nd Ssveahmalerials my\bwrmmdsfoofiﬂséetcbmwm!aybaé%dire! ectrics that

can rov'. e the c ct v elf aljgned feature.

For oxarfifBcrdafetiids be il etdfstipiiper 45 2nflt Secoi Rlesift WEf et o

| ayeip 43438 8utK aboSiD.CPB, Gﬁwmﬁmbrwabmnlasc\m?uobhlatﬁém priate or Si O2,
hite conformal dielectric etch stop |ayer 424 and second (pI anar)

di‘el ect diglegtrien thatsanroyide the ma@fcﬁgmgeleeww@m@w thﬁesqfftabgmsier s) bot h
SiC
ggmo (rjl Ee %lupom ?P%’?dﬂ“?l%e%%hﬁ 68 ﬁ%@@orﬁ&%ﬁet@?@énégggor?{BBF grﬁsc made up of

Si @2 t o lageri48i8zeould bothl oomm&egaé’ei—poiysmwrslm such a¢ SiC 0g S(myvrwmle
source/dra and,creatin or 81 cor Ln o.enbodi nent s,
initial @@@Sg@&fgm etghstomt gﬁiy 12! ?8"‘%5?8?3?1" Qgﬁgch' iST°R he active
regi;gn Wé?@@ﬂ%ﬂbﬁélﬁéd%&iﬂé&‘#ﬁe ﬂ_'Djl'a%rs!}lSSfr%Eﬁn ride §8N49A?dﬂ3|a€thmas shown in
Figure 7, first or initial gate contact opening 440 can

etch stop layer 450, such as SizN4 or SiC could be deposited between top 238

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

from etching down to-source/drain regions and creating shoris.

[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.
i 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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formed through the second dielectric |layer 438 to second etch stop | ayer
ﬂ?gmspf?re’ first gate contact opening 440 may be forned by etching the
openrng to second etch stop |ayer 450 using for exanple, an etch chem stry
having a greater 25 selectivity for the second dielectric |ayer 438 than
for the second etch stop layer 450. Figure 8 shows the structure of Figure
7, after a subsequent gate contact opening is fornmed through the second

etch StOfbrlﬁﬁ%d’éﬂ?ﬁﬁ%@ﬁg%@ﬁlarﬁ%??h&tﬁ?p H@ggﬁ? aRH I EfoP fidiows second or

subsequent gate contac pening 4 at can orned through second etch
st op | aydielemic iayeed26. Eigure 9shews4ahd strioturs of Eigurp Beaftsudtdaglgate gat e

aver 42008H EPelire FORTRrL I SHPgH e %15 Santiebabenna sy Gek: A Siom .
P13758PGh Figluré o¢ fikd #ité borberopehif] 44 8ah Baohidd @llertd e dauer 424 and
di el | ayer 426. F S str

than for first ielectric € i gure ows the cture of
Fi gur®e scontactopeninghito ghtg406. Fooinstartceptiand gale icontot opehing 444 candet he gat e

294 can BEMRY 1886652 a8t Yine boovesti fime nsseniany W sfrblois. “For
| nst ancethelddinféin@A et Ryer 226 bhNBe G4tk fegibrénd 4 BrERtbdeXs&habidich for a

period of tine between a time necessary to etch through the’conformal etch
st op | ayt@roughvthgfirstlielgelrie laysgi486 andipraonformahetcbsiep layend24 end tohr ough t he

first di; LC: | ay 436 and/or conformal etch stop |ayer 424 and to
junctio Eb@g‘%ﬁoﬂr‘?@f@(@% §3 10 [00039] Moreover, enbodi nents contenpl ate

second contact opening 442 and, third contact opening 444 fornmed during
t he Wamg0e039% t bMosedverdembedigrnts cantémplate 89euTid\ehritactGpleRing442 bnd.

ié?js}anc . etching to for n _openin hrough second etch stop |ayer 450
and thr 3‘]5& CQF@HPQP%"Q ﬁ?fé?‘”ﬂﬁ%, él{rgl%gtgg@am%etggﬁo gxtend ke gatq st et ch
cheni st rgpehiig Rdyate F0B2IFRE ins@Arie! bithing h3brh AR - layer 15
450 and for ﬁiegtf(:&%; stop |ayer 424t ﬁan I?Qor t Hﬁegﬁi@%@wgﬁ%gﬁr%@gyer (e.g.
second &tenstoptiayen tbﬁ?)ean thooughdeteh siip layehd24, dp ghtey406 déddbardenbot h t he same
materi al_.. , | dn this instapce,. second gate contact opening
442 and L{Shﬁ%p S@emce?ﬂg%%'aw%ggrﬂrﬁ%teﬁﬁﬁlte(?ﬁ“ﬁbfgr 5r Bﬂgf??ﬂ ﬁtﬁpﬂﬁyefror a
perilod @bO0tanmEfopetohestop tayer AR4 tHRCRS #7 first Qickictit labeowead wicehd step | ayer
450 and Ehr ough géch -sfto | ayer 424 on K _
stop layer 450 and firsi eich stop layer 424 are both the same material, such as,
-SizNg). [n 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
- tesulting 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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20 the gate region, and a tinme necessary to etch through second etch stop

b§§ﬁkp 70 and through first dielectric |ayer 436 and/or etch stop | ayer
to junction region 404, 408. As described above and illustrated,

for exanple, 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

simul taneously or separately, in any order, 25 conparative to formng

sour ce/ drai fafdisies daeé ‘500?@%@&@ orfra [sgﬁﬁ‘&hdﬁéélglé Eagéf@di@ h?ﬁﬁﬁ]%rﬂitlﬁﬁ to

addi ti onal enbodi nents, a separ at can ed to partially
pl anar i z &gionsbe4 and cSOBCtGate ﬁﬂégs siso gaesent.o Qirathie gade end flystidnregigns,

f th ti
dovi cos. HBeBmefRindiidh & ek G 6 08 6 BRier of Dok FissBis) soaforBIL 0t on 30 vi ew
of a subgieleic (é%;UaH rmai%caﬂ! 6re%bh gaapqag@rs sz&%t%%efeﬂr;mal y part'a' ly

planarizing a ectric or etch sto ayer “over the gate | aye shown
i n Figur planagzed greshear 526 onta portios 0b gatechGt: £atiallyi pﬂamm«tedlmelectnc

ST ool 52 e AR g 8k s P b2
thi ck ( eFgr exeipleh@ieRictify Ia?ér @zﬂccmi& b@mﬁhalwéwsﬁah of fdrfled éy Qlﬁﬁéﬁ rl c (e.g.
an ILD dielectric or etch stop |ayer) 524 t'hat has been &artlarﬁfl

hari zed

pl anar i zenfermalidieieetris Jayes ke g. pa# and 526} mgtae@cs%rem (104, 1965
di el ectr ' ]er _ ous
techni quisd) 25¥e] a8 Sther hediBhEEFa Ldnkifor Fehickbo PN BRSAUCT e
|5 ni t:mgl%«gﬁemayao(ecy S2dranmeldb25) ml%eﬁl;ggﬁﬂbg@rﬁfégm efmetjln?atdnayﬁ] (e.g.
c region an as_wel | as other
| réé} 223 "89“%' *'?EQ&?%% &a"‘:&bﬁ '%% tﬁ@@ herheightplthe asig. cher'ﬁlt 40 At ectric |ayer
5 h’%ﬂ hetdon  fl
ggglgon aﬁ'&?’g}ﬁ?éﬁ@)ﬁ’ I,gﬂééctﬁcrl‘é? Eg(r?]ﬁ"flﬁj tﬂ@ﬁtﬂeﬁ%rﬁéllyﬁﬁné at e, d)hel ght "Zz".
After iaithed(d.g. lesiaving pontiod 528) ’@Itﬂealel thelwytfmn“&ketobmild)m iMEn be partially
pl anari zed or etched (e.g. renoving portion 525) to create the confornal

For m ng (0O a8 ows afurted BrERG0’ Sl ot a oy > =1

pl anar i zedond diekedtric tayenyeer thepariialy plartarzedidigiettrio dyercand fginimgpani ng
throughft%g i fferent second diel ecé‘rl c layer to the part ially planarized

di el ect § EPNtagkoReMNA thipugh the dferent saernd diskackic layerlgdhe

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 partialrly planarized, different
second dielectric layer 526 is formed over the cell active area on the tfransistor
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 s formed in the active area using various techniques and/or systems. For
example, first gate contact opening 540 may be formed by etchihg 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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partially planarized dielectric layer 524 including a different second
BesgRbcen @ portion of the gate, height "X" (e.g., on the order of 0.03
m crons), which is less 20 than the height on a portion of the junction
region, height "Y' (e.g., on the order of 0.1 mcrons). After first
dielectric layer 524 is partially planarized, different second dielectric
| ayer 526 is fornmed over the cell active area on the transistor device.

Al so, shepening 55008 fermiel tofedxieiid Balgaite enitast ogtp@ty 4 @0ks formed through
second dielectric layer 526 to first dielectric l'ayer 524. Initial opening

540 25 i Subsegrantiopebing St qandeformeddn the aclive segion esing ariess and/ or

o ohi ng 19N AN sybleb 48 eaffhle. oo P SR hrtad dhhing s lialt”
chemi st r e fomeaibypehiriteforme bﬁ%PbMinthf&Igh- thé gggiailfr Eeramﬁzé&a@r&tﬁ& el ectric

| ayer 526 than for the first dielectric |ayer 00042] Figure 12 shows
the strul@yareldio theggate 506, Mareevert brordagformsecond gate eentactapeningt openi ng

to extengs _ t t t hown i Figure 12,

i tor 1 ohs NG R E eRE!roP RIS o B il e ey act 15 P
13758 PCiecyssaiyio <100 throudivtheagifiéentsécind Rdightal e qité, arligiPENighg t0 gate
506. Subsequent opening 550 can be forned in the active region using

vari ous a!'@%rﬂﬁ%ﬁ*&é 14 gteh thequghdthe firstdieightahgiolt “Yededha jupstien cegieact

openi ng 3 Woldrc _ o . | 1 whhe

par t1 a1 GRS, LSRG G o Melthtio ol Gl ih BPESLEPLRERIR LDS
or del0 f ds mugbconrsubgtardially lesa¢e.gop aifactor 6A20) than hejybt SY'binay ircreassh for a
peti od E‘ tigre.(timed etch) between a tine necessary to etch through the
difter eﬂ egﬁé@m ¢&Pght on the gate, height "X', and a tine necessary to
etch through the first height, height "Y', to the junction region. In

addi ti orfg0043] ngSederal MatetialearRvaitaliccfor tHe first @EleRirfordteR sfopdageich t hat
hei ght "X" 10 is much or substantially |ess ( by a factor of 10) than

hei ght ‘674, ARor difeseicsecord disfectte |ayen 526, suohas4 SIOBREG PisMaedi al s ar e
Suh s SYCRR P Pl LGBl IRl Ay 8 o SORAE ' 117 °1!
var iléus etethseleslpyity dor makingdhe lselfaligned featirec &For pxamiplls sebend: dietexttic 15 et ch
Zielalegf:lt ﬁ'\)}ﬁ 558%0%35%5?;99 éllg , gre)& fpé?tlalllg r;‘)?adnafri%gct] %Fs? 'diel?gétrice: )I(a%fg? I5‘54 second
- comprising SizN4 or SiC would provide high etch selectivity and prevent mis-
aligned polysilicon contacts from shorting to adjacent source/drain regions.
Similarly, secondftop 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

14




| ayer 526 conprising Si02, and partially planarized first dielectric |ayer
5%7585?@” sing Si3N4 or SiC would provide high etch selectivity and

prevent ms- aligned polysilicon contacts fromshorting to adjacent
source/drain regions. Simlarly, second/top dielectric |ayer 526 of PSG
and partially planarized dielectric 20 | ayer 524 of an undoped Si 02 could
be used. Moreover, enbodinents also contenplate having a nornal conformal
et ch st opcliwySfea8Y fof irdtshdell ki LOQ, i a

conf or nal arti_eglgl Wﬁ??ﬁgr’u zec?ef Egpgﬁé%nﬁf&?%ggnegﬁwr?ﬁ’g%négﬁaI‘;é;tch stop
424, andgawdiegisinsdeading éo emaliel sensiconductoradireuit dayoutsysutihes SRAMal et ch stop
424. As ei'ﬁri beﬂ ahove angz iIIustratéﬁd i NFi gur e %he“ 25?}{ sulting gate
cont act PHSEE. §S Apgul fells £8) begrayvn smaller aadler ihs estal Yate  pl ugs
and/ or cgipardicnsSi ! j rdeticonfiBRGsat i ve to
form ng sour ce/drlgiwﬁé%?’ﬂggvghg @?eigﬁﬁg@@nnfaod&%ﬁﬁY%%c%?ﬁFcr}lg to the

t echni quMOSmemaeryspds cHiRANE Sash hetharpoarad varidus othemmeantosy oeljs wherfeor med

over an act.i rea (e.q... a cell, area) of ated device 30 (such as a
transi st ﬁtbxg?ieg'ﬁ\?%rﬁaggt@ ’?ré"’\dlgprﬂsrf&s)&ﬁg%d Eﬁ%ﬂ'&cts within an active area
is that contacts to gate |ayers can be nmade w thout spacing restrictions to
14 P1375@B645]acThus, polpsificon Gie cohdbt bRETIRGY SverRRtive kédisb¢ 88k aFhs can be

dr awn ovc?_ active gate regions |eading to smaller sem conductor circuit
| ayout s, GIHGERt gE sepatpte magk fo providesenonghcontrelwfsubstrpiesremanvaber dr awn

smal | er QR f . j ' 0.1 I n rel axed during
manuf act ur’é%grI OP@U%?m@%rg%guocP? 8@@@%0&@%‘3{)8?&? %?eﬁhﬂ'&ﬂ%ﬁ‘h menory,
and, Mar itodke piriction teyen hgs bekhslesbrdisert. cont act s openi ngs can be provided as
d*e§%ri bed herein. [00045] Thus, polysilicon gate contact openings over

ti i . fa diffe t t /i d h
cont 1 o IORTH WhIBIe Srdlis SpboSiatetts AEe SRy B0 EvE ResRRSEHBREN ng. ot
| east damesd skildtPingAb &l @meécég{rﬁzéwat fotedfalemBdiimbHRGARS | ayer has

been described. [00046] \Wile the various enbodinents of the invention have
been ded®¥anben are npbliraitedta thegeiembasdémants described dutsan detpractiagse pot ent i al
enbodi ; ] J L0 I to thase enbodi ment s
descri bl 'e%\{FhSrB, g{iiﬁggﬁorbbeﬁ% rggééﬂtaﬁgré ghﬁ:ﬂ%% sl,plrf?a%%dSCOBe o? e appenc%dncﬁatms.

15 The description is thus to be regarded as illustrative instead of limiting.

o
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Wi th, nodification and alteration within the spirit and scope of the
appended clains. 15 The description is thus to be regarded as illustrative
instead of limting. 15 -F 4 | CLAIMS: Wat is clainmed is: 1. A nethod
conprising: in an active region, formng a gated device having a gate in a
gate region, and a junction region; formng a conformal etch stop | ayer on
the junction region and the gate of the gated device; formng a dielectric
| ayer on the conformal etch stop | ayer over the gate, the gate region and
the junction region within the active region, the dielectric I|ayer having
a first thickness over the gate and GLAIMSerent second thickness over - the
junction region; formng a contact opening by formng an initial opening
t hrough th I jc..layer to the confornmal etch stop |ayer, and
subsequent W%%H?k%ﬁb%‘? ESUgh the conformal etch stop layer to the gate,
wherein form ng the subsequent opening conprises etching for a period of
ti me betwedn a Aimethodoesmaisingt o et ch through the conformal etch stop |ayer
on the gate region and a ti necessar o.etch through the conformal etch
stop Tayer  andM N BRS Balon BHTINEG SaleUAIRTioRdiaH e oM Ber e HoChe
contact opeRdRGuhstidneg@ate. 2. The nethod of claim 1, wherein prior to
formng the contact to the gate, the nethod further conprises: formng a
contact openi ngfarming,gsorfieemal etehestopilayargpethetignationuagionandrtbgigate obf t he
gat ed devi LAYeRickl st mask; and forming a contact opening through the
dielectric a?/léelr to the gate of the. gated device using a different second
mask. 3. The nefdmmihgd disletic layendrette cortfdrendl @eteh stgp daydirelvecthne gatbayer on
t 5 gat ed the gate region and the junction region within the active region, the dielectric

layer having a first thickness over the gate and a different second thickness over

the junction region;

forming a contact opening by forming an initial opening through the
dielectric layer to the conformal etch stop layer, and subsequent opening through
the conformal etch stop layer to the gate,
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

the gate region and a time necessary to etch through the conformal etch stop

layer and to the junction region; and

forming a contact in the contact opening to the gate.

2, The method of claim 1, wherein prior to forming the contact to the gate,

. .

the method further comprises:
| forming a contact opening through the dielectric layer to a junction region
of 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 1, wherein the forming a dielectric layer on the gated
- device further comprises: |
forming a conformal first dielectric layer on the gated device in the active
region; | P o o
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‘devigce further conprises: formng a conformal first dielectric layer on the
gated device in the active region; 16 planarizing the first confornal
dielectiric layer to expose the conformal etch stop |layer on a portion of
the ' gate; formng a different second dielectric |ayer on the gated device
in the active region; and wherein the form ng a contact opening through
the dielectric layer and to the gate further conprises: etching an initial
gate contact opening to the different second dielectric |layer using an
etch chem stry having a greater selectivity for the second dielectric

| ayer than for Phasfizingthelficst eenfeinalldistectriatayee ta bxpaseghkapefarmahatthet chi ng

a subseque t hrough the etch stop layer to the gate.
4. The met %%o(gﬂ%&grrﬁ %%@onvﬁgﬁéeg% ® he etchi ng a subsequent gate contact
openi ng conpri s&srrérhg;ialdlfterémrseaomwemttm:f lalyen@n BRf yMRed devick ik thessReary to

etch thro h thecﬁtch stop layer on the gate region and a tine necessary
to etch tHYAYHF¥he etch stop layer and to the Junctlon region. 5. The

met hod Of cl ai ”Wiaerém%{é‘ﬂoﬂnfr@ea ci,é?ﬁﬁi‘:t%eﬁlr@' tﬁl’(ﬁ@ﬁ-{th di délé(fiﬁc e?lé gat ed

device further conprises: formng a first “conf ect ayer on the
gat ed devi ﬁlsgaietfwéh%rcqqmmengu on; planarizing the first conf or nal

the gate: formng a SERDRGrUfBAFEts BoMBuLFbEling RLOR S8Rl Sl Tc | ayer
and the conf or dielectriclaystuying ay etch dr@nﬂstrgghavus@ecgrda@reéletcﬁ\ntﬁofmr on
ormng a contact openi ng

t he second etch_sto and

t hrough the dief %ggﬁv&lay&ﬁy@c’b‘(& ﬁ’rf‘ef"’@h&@chﬁﬁiﬁ)é?rw Elyer
;} - and

= etching a subsequent gate contact opening through the etch stop

layer to the gate.

4, The method of claim 3, wherein the etching a subsequent gate contact
opening comprises etching for a periad of time between a time necessary to efch
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.

5. The method of claim 1, 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; |
| planarizing the first 6onf0rmal dielectric layer to expose the conformal etch
stop layer on a portion of the gate; _ |
| forming a second etch stop layer on the first dielectric layer and the
conformal etch stop layer;
forming a second dielectric layer on the second etch stop layer; 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 second etch stop
layer; and |

- etching a subsequent gate'contact opening to the gate.
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.etching an initial gate contact opening to the second etch stop |ayer; and
et ching a subsequent gate contact opening to the gate. 17 6. The nethod of
claimb5;, wherein the etching a subsequent gate contact opening conprises
etching for a period of tinme between a tinme necessary to etch through the
conformal etch stop |layer on the gate region and a time necessary to etch
t hrough the second etch stop | ayer, through the conformal etch stop | ayer,
and through the first dielectric layer and to the junction region. 7. The
met hod of claimb5, wherein the etching a subsequent gate contact opening
conpri ses: 6etchThgrmeih¢d)ofmlaim Spehenedn thiretelding & lsabsenmnd gatectortactp Iayer to

the confo ') usin hem s havi ng a goad

sel ecti vi tgl)HE%PS ?’H@?'%QS{@ “&feha 888 5&@?%@; %e'b?i‘ﬂ%/%@eqq?s rimeleh openi ng
t hrough satitogghnirey coforiat Btohlsith |a3ebn tise éé't@ re@@h Qe 1 ﬂﬁe%c@é&ﬂﬁ@@em stry
having a gre ter Sﬁ| ect|V|t for the conformal etch stop layer than for

the first 8f dh ?&9@” ¢fch siap Iapembuoegh @B@wﬁqmammhestﬁpﬂay@r,f ormng a
di el ectri cah@yﬁ% tH SWRE: formng a first
conformal diel ect@Iil %gﬂ@&%ﬁtr%cﬂﬁyérfﬂ% JHgIé%ﬁ{?gﬁl n e act I ve region having
a first helght on a portion of the junction region which is less than the
hei ght of &aid §ae methadefiokjm hoviidreistthe etdhingralsubseruent gate coiactt o form a
di fferent on a portion of the gate, wherein the different
second hei g‘%ﬁﬁgcgﬁlgﬂgant ially less than the first height; formng a

di fferent seconelciinglteédrmi an bpeteng dirotidie tteadaednd Xditstop aydi@o d8d | ve

reglon and er I n .t ormng a con t opening through the dielectric
E"P'Pj QOP Lﬁﬁéﬁﬁeaﬂoﬁpé égew%'mh%lga@] gpﬂg eelectivpear ng

[ﬁyer and Yg"0
t%‘l}ough thﬁecget;t)ﬁ@@mh QQ(}@}@;- el ectric layer to the first dielectric
| ayer; and

gate using an etch chemistry having a greater selectivity for the conformal etch

etching to form an opening through said conformal etch stop layer to the

stop layer than for the first dielectric layer.

8. 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 thejuncﬁon region which is less than
the height of said gate;
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 height;
forming a different second 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:
forming an initial opening through the different second dielectric
layer to the first dielectric layer; and
forming a subsequent openmg through the first dielectric fayer to
the gate

18




-forming a subsequent opening through the first dielectric layer to the
gate. 18 9. The nethod of claim8, wherein the form ng a subsequent opening
conprises etching for a period of time between a tine necessary to etch
through the different second height on the gate and a tine necessary to
etch through the first height to the junction region. 10. The nethod of
claim8, wherein the etching an initial opening conprises etching using an
etch chem stry having a greater selectivity for the different second
dielectric _|layer than for the first dielectric layer. 11. A circuit device
conpri si ng®d- anTHeM&MOd ghflaim Sawheareittngdompiag RestbsgareRARENMS hi n t he
active regi : | ) . B on; n the
Flnotion T SarBrSan SRHEl p ol SELRE b aT o SR e R AN Ml UG oF op
| ayer havi fig diffeiant secdriccheiglston theqate hed gdinee neckssapewostdh throagh des
greater th Lrst .thickness adjacent to the gate; a contact in the
active regﬁ%ﬁhg@gt’?dﬁ]ﬁdu?%ﬂpgﬁaﬂ'ophe first thickness and through the
conformal etch stop layer to the gate of the gated device. 12. The device
of cl ai m 110. wh&he methdeofclbied Sdehereh termchiag anatitiblecgfnimyeomaiédd cel | .

13. The devjce of .clai 1, wherein the contact is a first contact and the
active. roBION ¢t En Slhiiarasy havid eiigaten aeieelDHPEUSHOTRE: el oot ri o
| ayer to asgsyief dieRctRIapdt tRan tdiehe fidt BRIGYE Bger. 14. The device of claim
13, wherein the dielectric layer conprises a material selected fromthe

group consi?ti % Si, PSG Si3N4, and SiC. 15. The device of claim11;
wher ei n t hélconf&HRdt deyies camppsingyer conprises a material selected from
the group consigf La@eYeGhon; PSG Si3N4, and SiC 19

i

a gated device having a gate within the active region, and a junction
region;

a conformal etch stop layer on the junction region and the gate;

a dielectric layer on the conformal etch stop layer having a first thickness
over the gate and a second thickness greater than the first thickness adjacent to
the gate;

a contact in the active region extending through the first thickness and

through the conformal etch stop layer to the gate of the gated device.

12.  The device of claim 11, wherein the gated device comprises at least one
- SRAM cell.

e

. 13.  The device of claim 11, wherein the contact is a first contact and the active
- region further comprises:
a second contact through the dielectric layer to a junction region of the

gated dévice.

14.  The device of claim 13, wherein the dielectric layer comprises a material

selected from the group consisting SiO;, PSG, SizNg4, and SiC.

156.  The device of claim 11, wherein the conformal etch stop layer comprises a
~ material s_elect_ed from the group consisting SiOg_, PSG, SizN4, and SiC.
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116. The device of claim1ll, wherein the dielectric |layer on the gated
device further conprises: a planarized first dielectric layer in the
active region of the gated device exposing the conformal etch stop |ayer
on a portion of the gate; a different second dielectric |ayer on the gated
device in the active region; and wherein the contact is a first contact
and further conprising a second contact extending through the different
second dielectric layer the confornmal etch stop layer to the junction
region. 17.,.The _device of claim1ll, wherein the dielectric |ayer on the
gated devi c® f vl %ﬁ%"%ﬂr @%ﬁl&ﬁﬁ? dielectic layer an thegateddevigper in the
active regifgih&fcdnfigiseat ed device for exposing the conformal etch stop

| ayer on a portion of the gate; a second etch stop |layer on the first.

di el ectric | aye@ Rlagerized firsidieleatiic layarin the agiveaggion of theegated déiviseect ri c

| ayer on t r, rein_ the ntact is a first
cont act angﬁpégﬁﬁgﬁeggﬁgpﬁéﬁﬁﬁhg%gé%gﬂggl%@ﬁgﬁgfﬁ Qﬁgﬁ tng through the

second di el ect r iacdiffergat seddnel dielecind |sjct lonthe Pateayddvice infthe RBvardgq@d fir st
_ dielectrical yver, and the conformal etch.stop layer to the junction
- region. 187 The device of claim 13, wherein the dielectric |layer on the

gated device f wHeR§ih 156 BBNitasES 5 fﬁstfédrﬁéctlt%ﬁgtfum%éryco%&%dé%@c&r&ﬂforma'

dielectric |layer on the gated device in active region having a first
hei ght on £°p@&ct p¥endingithwughtbe difiererd gecendieldstriclayer dhe confornéle hei ght

of said galegsh &BH | Yitggﬁaqu'tgnerregﬁjtn_second hei ght on a portion of the

gate which is substanti ess an the first height; a different second
dielectric |ayer on the gated device in the active region; and 20 wherein
the contactl7i s dheidesiceqdstaint1 amdhefeain thedickotrin lagemon thesgated devicent act
ext endi ng ’fd}{r%?%an*PEeQ‘ fferent second dielectric |layer and the first
partially )

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
stop layer;

a second dielectric layer on the second etch stop layer; and

wherein the contact is a first contact and further comprising a second
contact extending through the second dielectric layer, the second etch stop layer,
the planarized first dielectric layer, and the conformal etch stop layer to the
junction region.

18.  The device of claim 13, wherein the dielectric layer on the gated device
_ fu_rther comprises:
a first partially planarized 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, and having a different second height on a
portion of the gate which is substantially less than the first height;

a different second dielectric layer on the gated device in the active region;
~ and '
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pl anari zed conformal dielectric layer to the junction region. 19. A nethod
conprising: formng an active region; formng a transistor device wthin
the_ active region, the transistor device having a gate in a gate region,
and a junction region; formng a conformal etch stop |ayer on the junction
region and the gate of the transistor device; formng a dielectric |ayer
on the confornmal etch stop layer in the active region; formng a contact
openi ng through the dielectric layer and the confornal etch stop layer to
a junction region of. the transistor device using a first mask; and form ng
a contact openi r’(a-‘?rﬁ'rnc}ﬁﬁﬁof'%@ts’aiaetﬂétc‘mtﬁdl dHMBRTCOMRIISIREhE §BRNd et ch st op

layer to a mteﬁ:t@&téddmgtthﬁtﬁgh&ﬁ@&iﬁ%ﬁﬂ $Rohd\aiblstid BlybVand thE fipdt géfﬁeﬂ  a
different second mask, 20. The nethod of claim19, "wherein the formng an
openi ng t hrib@RAizedconfaraabdielactriq layesrtottae junstior tagien.ses: forming an initi al
opening through the dielectric layer to the conformal etch stop |ayer; !

form ng a sugbsequrRkhRP&IHhtLiddir ough the confornal etch stop layer to the
gate; and wherein form ng ‘?ﬁséﬁds?ubsequent openi ng conprises etching for a

period of tinefereingen a@;tive; regiorecessary to etch through the conformal etch
St oPor an” o SEAPBHSEBRA R At B SR ETRRR R hrasie the
having a gate in a gate region, and a junction region;
forming a conformal etch stop layer on the junction region and the gate of
the transistor device;
J forming a dielectric layer on the conformal etch stop layer in the active
region;
forming a contact opening through the dielectric layer and the conformal
etch stop layer to a junction region of the transistor device using a first mask; and
forming a contact opening through the dielectric layer and the conformal
etch stop layer to a gate of the transistor device in the active region using a
different second mask.

20.  The method of claim 19, 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 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
- the gate region and a time necessary to etch through the conformal etch stop

~ layer and to the junction region.
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