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What is claimed:

1. A method of forming a DRAM co_m.prising the steps of:

providing a substrate having devicc isolation structures formed thereon, an aclive device
region defincd between the device isolation structures;

5 providing an insulating layer on the substrate over the active device region;
providing a first and second transfer transistor on the active device region, the first
transfer transistor including a first gate electrode over the insulating layer, and first and second
\_/ source/drain regions formed in the substrate, the secoud transfer transistor including 2 second
gate clectrode over the insulating layer, the second source/drain region and a third source/drain
10

region formed in the substrate, the first and second transfer transistors sharing the second

source/drain region;
silicon nitride

forming an ayer over the [irst and second gate electrodes and over the furst,
second and third sou:ce!drax regions;

i 2L
forming aLd&h‘-layer ovet ¢ lgdahp]layer the dielectric laycr being differcnt ftom

15 theetch stop layer; .
Py silicononde

etching lhrough the daebostrie layer above the second source/drain reglon stopping the
nitride
ctching process on thc{_etohdop-layer performing a further etching process (o ctch through the
sJ{.iLJ.con nitri

layer and then ('ormmg a bit linc contact to the second source!dram region; and

etching lhroug,h thed!dalnc layer above lhc third sourccldram regmn stopping the

,20 clclung rocess on thceuiﬂpla er, crt'ormm a furtha etching process to etch thmugh the
~""silicon gitr:.de Y P 8 v

ayer and then forming 2 charge storage capacltor havmg an c!cctrodc conna:!cd to the
third sourcddmm region.

2, The method of claim 1, funhcr com ris lhc st of :lanan?m a surface o!‘ the
Siliom 6Xe v gpf f{b’ ‘ 8

ayer prior to the stepof etchmg through the dwd\cgmlayer above the third
soumeldmm region.

3. The method of claim 2, whercin t.hc step of planarizing is accomphshcd usmg
chcrmca! mechanical polishing.
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4, The method of claim 2, whercin the step of planarizing is performed prior (o the

step of etching through mc.;ifiativ-la er above the sccond source/drain region.
Won '

ety et o Ol Tl tx o evtemr-the-chaadas

" silicon nitride
6. Themethod ofclaim 1, wherein thefetshmstop layer is formed in contact with the
first, second and third source/drain regions. |

. ) silicon nitride - '
7. The method of claim 6, wherein thefeichastan layer is separated from the first and
second gate electrodes by 2 layer of oxide.
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9. A ruethod of forming 2a DRAM comprising the steps of:

providing a substrate having device isolation structures formed thercon, an active device
region defined between the device isolation structures;

providing an insulating layer on the substrate over the active device region;
providing a transfer transistor on the active device region, the transfer transistor including

a first gate electrode over the insulating layer, and first and second source/drain regions formed
in the substrate;

forming an etch stop layer over the first gate electrode and over the (irst and second
source/drain regions;

10 forming a dielectric layer over the etch stop layer, the dielectric layer being different from

the ctch stop laycer; . e usind, CH
planarizing the surface of the dielectric layepto provide a planarized surface;

etching through the planarized surface of the dielectric layer above the first source/drain
region, stopping the etching process on the etch stop layer, performing a further etching process

15 to efch through the etch stop layer and then forming a bit line contact to the first source/drain

region; and
etching through the planarized surface of the dielectric layer above the sccond
source/drain region, stopping the etching process on the etch stop layer, performing a further
ctching process to etch through the etch stop layer and then forming 2 charge storage capacitor
20  having an electrode connected to the ;mond source/drain region.

N\ 10.  The method of claim 9, wherein the step of forming a diclectric layer includcs

chemical vapor deposition from a TEOS source gas.

2-'.-:
Fo

12. The method of clairn 9, wherein the dielectric layer is an oxide of silicon and the
etch stop layer is silicon nitride, =
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13.  The method of claim 12, wheeein the etch stop laycr is formed on the first and

sccond source/drain regions.

14. A method of forming a DRAM comprising the steps of: _

providing a substrate having device isolation structures formed thereon, an active device
region defined between the device isolatibn structures;

providing an insulating layer on the substrate over the active device region;

providing a transfer transistor on the active device region, the transfer transistor including
a first gate electrode over the iusuhting layer, and first and second soﬁ:ccld_rain regions formed
in the substrate; silicon nitride @Ei ]

forming an jeelwstap Iayer over the first gate clectrodes and on an oxide layer covering

the first and sccond sourc%n regions;
secoid silicon nitride

providing a dielestsie laycr over themh-ﬂnplayer; M
ShlbGen.aifeide Giliean—sheride

. o seond, ozt . .
chemical mechanical polishing the surface of the disiousei® 1ayer to provide a plananzed

surfzce; and l g

ctching through the planarized surface of the-daalgaisia laycr above the first source/drain
silicon nitride

regions, sloppm% the, clchmg ftrgﬁs on thestalsston layer, pcrforming a further etching process
to etch through lhenieh-aap layer, removing the oxide layer to expose at least a portion of the
first source/drain region and then providing a conductor in contact with the one sourcc/diain
rcgion. '
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What is claimed:

L. A method of Eormmg aDRAM compnsu\g the steps of:

providing a substrate having device isolation structures formed thereon, an active device
region defined between the device isolation structures;

5 providing an insulating layer on the substrate over the active device region;
providing a first and second transfer transistor on the zctive device region, the first
transfer transistor including a first gate electrode over the insulating layer, and first and second
source/drain regions formed in the substrate, the second transfer transistor including a second
gate clectrode over the insulating layer, the second source/drain region and a third source/drain
10

region formed in the substrate, the first and second teansfer transnstors sharing the second

source/drain rcgion
®silicon nitride

forming an ayer over the first and second gate electrodes and over the first,
second and third source!d.rm regions;

g} o
forming a@_;&m&layer over E&ﬁay yer t‘ahc dielectric layer bemg d:ffe:cm t'rom

15 the etch stop layer;
Py S'olumnar:w

etching through the deelestrie layer above. the second sourcddra.m reglon stomung lhc -
‘ ilicon nitride

etching process on thCEiﬁbdep layer, perfonmng a t’unhcr etching proccss o clch Lhrough the
~silicon nltrld

sicl-stop

layer and then formmg a bit linc contact to the second. source/dram region; and
etching through the daho!ne layer above the third source/drain regxon, stopping the
silicon nitride
20  etching process on tthiﬁtﬂan Cr, crformm a ﬁmhcr er.chmg roccss to etch through the
silicon gltnde e P & e

yer and then forming a charge storage capacltor havmg an cIcctrodc connccled to lhe
third source/drain region.

2. The method of claxm 1, funher com risin lhc st ot' Jlanarm a surfacc of the ;
Silon oxite P f lmfﬁP : "

layer prior to the step of elchmg through the dadaelas.layer above the third
soumddram region.

3. The method of clalm 2, whercm thc stcp of planmzmg is accomphshed usmg
ohcmzcal mechanical polxshmg

30
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4, The 'inetltod of claim 2, wherein the step of planarizing is performed prior to the

step of ﬂchmg through the.dielectsie layer above the sccond source/drain region.
won ' ;

silicon nitride
6. The rncthod ofclaxm 1, wherein theLahh-dop layer is formed in contac( with t.he

first, second and third source/drain tegxons

- | silicon nitride -
10 7.  Thec method of claim 6, whercin the kichstap layer is separated from the first and

second gate electrodes by 2 layer of oxxde

15
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9. A method of forming a DRAM comprising the steps of:

providing a substrate having device isolation structures formed thercon, an active device
region defined between the device isolation structures;

providing an insulating layer on the substrate over the active device region;

providing a transfer transistor on the active device region, the transfer transistor including
a first gate electrode over the insulating layer, and first and second source/drain regions formed

in the substrate;

forming an etch stop layer over the first gate elcctrode and over the first and second
source/drain regions;

forming a dielectric layer over the etch stop layer, the dielectric layer being different from

the etch stop layer; e using, CH
planarizing the surface of the dielectric layeglo provide a planarized surface;

etching through the planarized surface of the dielectric fayer above the first source/drain
region, stopping the etching process on the etch stop layer, performing a further etching process
to etch through the etch stop layer and then forming a bit line contact to the first source/drain
region; and

etching through the planarized surface of the dielectric layer above the sccond
source/drain region, stopping the etching process on the etch stop layer, performing a fusther

etching process to etch through the etch stop layer and then forming a charge storage capacitor
having an electrode connected to the second source/drain region.

10.

The method of claim 9, wherein the step of forming a diclectric layer includes
chemical vapor deposition from a TEOS source gas.

12.  The method of claira 9, wherein the dielectric layer is an oxide of silicon and the

efch stop layer is silicon nitride.

s

PR

Ea



10

is

20

17

13.  The method of claim 12, wherein the etch stop layer is formed on the first and

- second source/drain regions.

14. A method of formmg a DRAM comprising the steps of:

providing 2 substrate having device isolation structures formed theteon, an active device
region defined between the device isolation structures;

providing an insula!iﬁg layer on the substrate over the active device region; -
providing a transfer transistor on the active device region, the transfer transistor including
a first gate electrode over thc msulatmg layer, and first and second sourcc/dram regxons formed

in the substrate; S ' N
silicon n:.trJde i"-s—t- -
forming anfewh-ctap layer over the first gate clectrodes and on an voxide layer covering

the first and second som%n regions;

silicon nitride
providing a dqdutm laycr over the)etoh-s&eplayer; Mm—
_silicon.niteide Srishbeor—rritride

scond ekt

chemical mecharical polishing the surfacc of the dislesssie layer to provide a planarized
surface; and

etching through the planarized surface of the-dicleegsa laycr above the i irst source/drain
silicon nitride

regions, sloppm% the, elchmg frogeés on the, cnhotq.» layer, performing a further etching process
10 etch through lheasteh-ﬂep layer, removing lhe oxtdc layer to expose at least a pomou of the

first source/drain reglon 2nd then providing a conductor in contact with the one source/drain
region.



