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What ls claimed: 

l. A method of Conning a DRAM comprising the steps of: 

providing a substrate having device isolation structures Conned thereon. an active device 

tegion defined between the de'Vice isolation struct\J{CS; 

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

providing a fitSt 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 second transfer transistor including a second 

gate electrode over the insulating layer, the seco{ld source/drain region and a. third source/drain 

1 O region fonncd in the subsuate, the fim and second transfer transistors sharing the second 

source/drain regio~~ 
· si.i.icon nitride 

forming an/t ' ' 1• layer over the first and second gate electrodes and over the first. 

second and third SC?
1
urce/draip regions; 

9r'11~ tf.4"iife • ~ · , • forming~; sli; layer over i\i3e/tWetr~li§~c dielectric layer being di ffe1cnt from 

15 the etch stop layer; 
s-1liaJ110fi'lt 

etching lhrough the did hit layer above.the second source/drain region, stopping the 
si1icon nitride . 

etching process on theJ!U~ •1•F layer. performing a further etching, process to cteh through the 
silico"n .nitride · . . · . · . · L•••lt 1\1w; layer and lheu forming a billinc C'.Ontact to lhe second source/drain region~ and · 

etching through tbe
9i/rcf :?!'fayer ~bove lhe ~hird sourcCldrain region, stopping the 

. · silloon ffitride . . · · . . 
'-..,..!20 . e~g pro~s on thet:s &hp1 ayer. pcnonmng a furtber etclung process to etch through the 

s il.J.COn nitride · · . 
f;!'eb 1a 1 layer and then forming a charge storage capacitor having an clcctrodc·connecled to the 

third .sourcefdrain region. 

25 

S.l/tcfJlf·tJ}:a Th~ method of claim 1, fu.rther c0mpris~.:~ ~f pl~ri~izing a surface of the 

I lltzs layer pnor to the step· or etChing through the • • reie .layer above the third · · 

so~drain region. 

· 3. The metl)od of claim 2, wherein the step of planarizing is ac001nplished \\sing 

chemical mechanical polishing. 
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4. The method of claim 2, whctein lhe step of plznarizing is performed prior to the 

step of etching through the jiJb rkw\ayer above the second source/drain region .. 
'>-'lir4n lU1tJt 

Pd~PJI e)t#f 
~ TI•ea11tz4i1+s'. E 'ain 1, '!'h • :th rt• 1 , .. , 123ror i' p= orid sfdj.Jjeep 'Ai~ 

silicon nitride 
6. The method of claim l, wherein thei!t h stop layer is formed in contact with the 

first, second and third source/drain regions. 

•. silicon nitride 
7. The method of claim 6, wherein lheh 'b ' p layer is separated from the first and ,_ 

second gate electrodes by a layer of oxide. 

3-. lilt ma&ii 1 i ; f: hi 6, • Ir# =-el d [ h3 
.,. . ·. ·1 a• 4•hc 

di:eleetrie i:t llft 1i1i81 llf si'kn 
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9. A method offonning a DRAM comprising tbe i;\<.-ps of: 

providing a substrate having device isolation structures fonned thereon, an active device 

region defined between the device i5olation 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 fil'St 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 first and second 

source/drain regions: 

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

the etch stop layer; .An . .-. "* usi"s er.!; 
planarizing lhe surface of the dielectric laye~ provide a planarizcd surface; 

etching through th~ planariz.ed 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 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 second 

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 charge storage capacitor 

20 having an electrode connected to the second source/drain region. 

10. The method·of claim 9,.wherein the step of forming a dielectric layer includes 

chemical vapor deposition from a TEOS. souroe gas~ 

25 , ' l l "A:o m fiieJ efclaim 19, ·;;Itc10fa lire skp o~planwiziug is awcmpli.shcd asiug 

elta•.inl mostaniea\ paliailillg ., 

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

etch stop layer is silioon nitride • 

30 
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13. The method of claim 12. wherein the etch stop layer is fanned on the first and 

second source/drain regions. 

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

providing. a substrate having device isolation stIUcturcs Conned thereon. an active device 

region defined between the deviec 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 it'l.sulatlng layer. and first and second source/drain regions formed 

in thc·substrate; ~mt.t 
si1icon nitride ~ - · 

forming anJ!tel a p layer over the first gate electrodes and on an oxide layer covering 

the first and second source/drain regions; 
~ dtft;fe silicon nitride 

providing a e!:iela'Ml=ie laycr overthe.isJ h '; J Jayer1 ; m 1 ": Pl ii lwtliel .. jct IS 
sj 1 ir

0

n nitride &; 1
;22 ··-~••2 a-m-. .,nt£ce= 'be?.'* s!eprlnps, rd "mucin •be. _'•k HI~ h; is .nli.: u f1SZLE lb Docji:l~ 

d yer; 
~ncl ~"/J. 

chemical mechanical polishing the surface of the r I £iJ layer to provide a planariz.ed 

surface; and 
~~ 

etching through the planarized surface of the 9· •s!ri• layer above the first source/drain 
· sil.icon nitride 

regions, stopping l.h
1
e.ct.ching pro~ on the. 12 ' t 1 layer, performing a further etching process 

-s i J.COn n.1.tr10.e :... ~ . 
to etch through the l'nb :!a' layer, removing the oddc layer to expose at least a portion of the 

first source/drain region and then providinn a conductor in ton tact with the one source/di ain 

region. 
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What is claimed: 

\. A method of forming a DRAM comprising the steps of: · 

providing a substrate having device isola~on structures formed thereon. an active device 

xegion defined between the device isolation stru~; 

providing an insulating layer on tile substrate over lhe active device· region; 

providing a fim 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 second transfer transistor inctudi11g a second 

gate electrode over the insulating layer, the secop.d source/drain region and a third sourcefdrain 

region fonncd in the substrate. the fi~t and second transfer transistors sharing the second 

source/drain rcgio~t, · · si.J.icon nitride 
forming ani•cb s1op layer over the first and second gate electrodes and over the first, 

second and third s~urce/draip regions; 
9.'11~ Mife . ~ . :i.t ' .. 

forming ~-,'A• layer over ii,'e}'~.,~;.~£\lic dielec.tric layer being di ffe1cnt fr~.m 
the etch stop layer; 

~1'f,'CIJ11twllk 
etching through the alieluttie layer above.the second source/drain region, stopping the 

silicon nitride · · · · 
· . e~chi~g p~ocess on theetali iCep·layer. performing a· further ecching, process to etch through the 
silicon .nl.tride · . , · · · . · · 

Let&'A 1wp layer and then fonning a bit line <"'.Ontact to the second source/drain regiOn; and · 

t hi •'-- gh th 9;r.r °"~1 . h" . . ; . . th e c ng uuuU cm Utlii$ ayer above the t mi sQurcC/dra1n region. stoppmg c 

20 """'~· thsilsoon _nitride . . . . e~c"'"'"E> p~o~s on e/!!s s•opayer. pCi{orming a furtbcr etching process to etch through the silicon nitride · · (!'dt step layer and then forming a charge storage capacitor having an electrode coru)ecled to the 

25 

30 

third sourcefdrain region. 

51fltfJll f)~ Th~ method of claim 1. further c0mpri"s~u:= of pl~t\~7.ing a "surf ace ~f the 
· iuln-.s layer pnor to the step· of etching through tl~e 4H mi1..Jayer above the third . · . · 
so~drain region. 

· J. The method of claim 2, wherein the step of planUizing is a~rnplished using 
chemical mechanical polishing. 

.. 
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4. The ·method of c:laim 2, wherein the step of planarizing is pcrfomied prior lo the 

step of etching through the dieJOG .. lap above thc·sccond sourcefdraiti regiot\. 
. Si'l1t11n~ . . . 

*'" """ . . . j =arc ut:lii Al fclaiua 11 wk•ceie tltsdiets t"1 laylf is aa elf:itl1 •i1ilie111 •a•~ 

5 8'0 h dep 10JEM ;s ejljgap gigridec;-. 

to 

15 

silicon nitride 
6. The method of claim 1, wherein the{!w'A: &Sep layer is formed in contact with the 

fitst, second and third source/drain regions. 

~· silicon nitride 
7. The method of claim 6,. wherein ate,~'Cb rte •. layer is separated from the first and 

second gate electrodes by a layer of oxide. 

&-. la: 5lirlthod ?[claim 6: "T'ttin 1h0 2 •±cMp hHCSiE 5jligpe ei'rib.rs the 

meleetrie i• -·•Mi1h 11hTn11 
\,, 

I 
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9. A method of fonning a DRAM comprising the :.tc...11s of: 

providing a substrate having device isolation structures fonned thereon, an active device 

region defined between the device isolation structures; 

providing an insulating layer on the substrate ovCl" 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 fust and second source/drain regions formed 

in the substrate; 

forming an etch stop layer over the first gate electrode 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; 17 "* us;n~ Ct1 Jo 
planarizing the surface of the dielectric layer!? provide a planarizcd surface; 

etching through the. planari7.ed surface of the dielectric layer above the first source/drain 

region, stopping the etching process on the etch stop layer. perfonning a further etching process 

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

region; and 

etchi1tg through the planaiized swface of the dielectric layer above the second 

source/drain region, stopping the etching process on the etch stop layer, perfonning a further 

etching process to etch through the etch stop layer and then forming a charge storage capacitor 

20 having an electrode connected to the second source/drain region. 

25 

30 

10. The method ·ofciaim 9,_wherein the step of forming a dielectric layer includes 

chemical vapor deposition from a TEOS. source gas~ 

, 
W 't:M ~d. ef elaim 19, •,-;l\efeift the~ efphu•1:ari:esg is aeeeH1:plisheEI ueiag 

ea1"1iHl HMl~al pal~Aiag 

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

second source/drain regions. 

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

S · providing a substrate having device isolation structures formed thereon~ at>. active deVice 

10 

ts 

20 

region defined between the device isolation structures; 

providing an insulati~ layer on the substxate over the active device region~ 
providing a transfer transistor oJl the active device region, the t.ransf er transistor including 

a first gate electrode over the i11s\iiating layer. and first and second so.urcc/drain regions formeC.i 

in the·substrate; ·· · · .r"""'t · 
. si1icon nitride . . ~ . - ; · 

fomung an~ &t.ap layer over the first gate electrode.-. and on an oxide layer covenng 

the fi?'$t and second source/drain regions; · . 
~ f'MfWe silicon ·nitride . . · 

providing a !!lid n:As layer over theJ_!leh 1lap: layer1 :s:m=ai11 &Jr a aislwt: ic lajtt 'is· 
si 1 icon nitri&Je si::l.i.ea" ftit~ 

iiffi- :cr1t:£rcm· 1ae1~tek •p: la,w, ltld: ::4'1!lfei11 'b = .~uk 9'ep-l&Jc• is dift'ezcztt ft om the O!J(i~ 

. s-cond. «:JI. 
che1nical mechanical polishing the sutfacc of the ''itlntlli1 layer to provide a planaii7..ed 

surface; arid 
~~ 

etching through the planari:ied surface of the "*' ltse!ri· layer above the first source/drain 
· silicon nitride 

regions, stopping li!
1
e.etching pro~ on the, ault a tap layer, performing a further etching process 

"Sl.. .. l.COll nl:trl.d.e - ~ . 
l<> etch through the 9'eh ••9' layer, removing the oxide layer to expose al least a portion of the 

first source/drain region and then providinn a conductor in contact with tht one sourceld1 ain 

region~ 


