30 March 2006 PROCESS FOR FORM NG METALLI ZED CONTACTS TO PERI PHERY
. TRANSI STORS FI ELD OF THE | NVENTI ON [ 0001] The present invention relates to

the field of integrated circuits and, in particular, t se nmet al
plug structure for contacting doped regions in a peri pﬁﬁé\%‘ebg‘&%astor of a

" menory devi ce. BACKGROUND OF THE | NVENTI ON [ 0002] Conpl ex integrated
circuits, such as dynam c random access nenories (DRAM, have nmultiple

| evel s of conductors above the surface of a silicon substrate that are
used to interconnect various portions of a fabricated circuit. [0003] For

DRAM nenpBROCGESS FOR IFORMENG METALLIZEDICONEACT TG PERIPHER Y
fabricated in a substrate are typically contacted using polysilicon (poly)
pl ugs, which may connect with a CEBANSISTORSDit |ine, or other conductor
| ayers. Metal plugs would provide better conductivity than poly plugs;
however, netal plugs are typically not used to contact the doped regions
of a substrate because of processing restraints including the heat
sensitivity of a nmetal plug to later high tenperature fabrication

processes and possible actﬁm%g??ggg@mﬁ@ﬁaused by netal diffusing

into the active area of the su or 1 nstance, in DRAM nenory

devi ces, hepi0Glyjcl es dihe prtdeaninigftoh Gelaizhea khe APIRAG1iRTe ¢Bdtedl Ghrlli8Sankior med
after farmulation of the substrate contact plugs, vvhiclg would nelt a netal

pl ug and BRagcularhthawseanf a et plugssenicmre foheonmabeng dopedirgiariséneby
he active area and uin conductivity between the plug and the

cont am nat, ! r
subst r at @L%Ré%/'gr[fﬂgfsé%rs‘?f%@(?mdS\“C'F'ts better conductive properties, it

woul d be preferable if at |east sonme of the conductive plugs to the

substrate surface wer %A@ﬂ‘i}ﬁbtﬁﬁtﬁbﬁ mga&g%m%ﬁl icon, particularly

for peripheral logic transistors ere higher speed operations typically

occur. | 30[0G2¢h 200G oBipIEFinte MR Cikicd,Hach MWYENTAHAN aR@Ohlacddie present
invention provides a nethod and apparatus, which provides an integrated

ci rcuit, MmopodssRAM | harsmmwliple dyelaficordugtere abae the sudace of a silicon

substrate that are used to interconnect various portions of a fabricated circuit.

{0003)] For DRAM memory devices, the doped regions or active arca of a
transistor fabricated in a substrate are typically contacted using polysilicon (poly)
plugs, which may connect with a capacitor, a bit line, or other conductor layers.
Metal plugs would provide better conductivity than poly plugs; however, metal
plugs are typically not used to contact the doped regions of a substrate because of
processing restraints including the heat sensitivity of a metal plug to later high
temperature fabrication processes and possible active area contamination caused by
metal diffusing into the active area of the substrate. For instance, in DRAM memory
devices, heat cycles are often used to anneal capacitor structures formed after
formulation of the substrate contact plugs, which would meit a metal plug and cause
the metal to diffuse into the substrate and thereby contaminate the active area and
ruin conductivity between the plug and the substratc. Nevertheless, because of its
better conductive properties, it would be preferable if at least some of the conductive
plugs to the substrate surface were made of meral instcad of polysilicon, particularly

tor peripheral logic transistors where higher speed operations typically occur.



a netal plug structure for contacting doped regions of transistors in the
peripheral logic area of the circuitry. The metal plug structure is forned

after all high tenperature processing steps utilized i nﬁ’@%r %@&{l cation
are conpleted. In particular the invention provides a gh form ng

metal lized contacts to N channel and P-channel periphery circuit
transistor in a nenory device by formng the netal plug after a heat cycle
process used for capacitor formation and cell poly activation. The netal
plugs may be forned prior to form ng upper cell plate contacts to the

capacitor of a nenory iLce, hut subsequent to high tenperature

processi ng treat nent fgﬁﬁkﬁg SEPIMARY OB HE Eﬁéﬁm’fm OF THE DRAW NGS

[ 0005] These t her tyres and advantages of the invention will be
better under siood rom ?ﬁ% é{'ST‘i“(S\}\?Vne %8’é'tpéf’_Y' $ﬂ@§“€%?€??8ﬂ?l’§w%h%§h _
provi ded i (prodiden e idepritid Arédie raeeORARY] DRANEWERGS, dbAOORILES Grilides! S 2
cross-sectional view of the early stages of fabrication of 'a sem conduct or
devi ce in acoedphgestmathredor exptgpting Yopodb echlioRnd @insisdérsin @€ PEripheral

i nvention. lé0.00?J Flbtg 2 shows_the sem conductor device of FIG 1 at a
processi ng U8 85 AJIE SirsHEt ol bey et ipdung strwctpras farmedaigealifnigh 3 shows
the sem co I | 1. at,.a _processi ng step spbsequent to that
shown 1 n iP5y GaEaEasRE stopsycdiBl F R TR A el Copleest ol Fi o 1. at
a processi particil@he isiedBrotidet B ot ; 006
[0010] FIG 5 shows the semrl{:rgndﬁct ??etgggrﬁkefog?l%&%méﬁ@%%%g%& ng
step subse§bamncl pad thehamsisbperipherfiiecuié rrahfidbi n EnEmérysdwive yorming

sem conductror deﬁi &eﬁo FIG 1 a\t a processing step _subsequent to that
shown in FHES MEtal Pl afterm keatzyels qmcash ascsklor caprsiter Srmuigincancotelimay 1 at
a processi Qg4 gbﬁp}s%b t showm.in FIG.6. [00131 EI G 8 shows
the seniconductor devi @gwgﬁ%séagg‘g?mgm (RIYSS; fRgming ulecr céf plate

contacts to the capacitor of a memory device, but subsequent to high temperature

processing treatment for the capacitor.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] These and other features and advantages of the invention will be
better understood from the following detailed description, which is provided in

connection with the accompanying drawings.

[0006] FIG. 1 is a cross-sectional view of the carly stages of fabrication of

a semiconductor device in accordance with an exemplary embodiment of the present

invention.

[0007] FIG. 2 shows the semiconductor device of FIG. 1 at a processing

step subsequent to that shown in FIG. 1.

[0008] FIG. 3 shows the semiconductor device of FIG. 1 at a processing

step subsequent to that shown in FIG. 2.

[0009] FIG. 4 shows the semiconductor device of FIG. 1 at a processing

step subsequent to that shown in FIG. 3.




step subsequent to that shown in FIG 7. [0014] FIG 9 shows the

sem conductor device of FIG 1 at a processing step subsequent to that
shown in FIG 8. [00151 FIG 10 shows the sem conductor &g{l Clﬁ &I FIG | at
a processing step subsequent to that shown in FIG 5 ace oty 6 % an
alternate enbodi rent of the present invention. [0016] FIG 11 shows the
sem conduct or device of FIG 1 at a processing step subsequent to that

shown in FIG cor dip Q.an rnat e, enbodi nent - t he present
Thventton. [obIATET G 8, B3BRe B EPbERET SR Hlo. of 16 BotiRle
processi ng stgi aibsepRSR Y eRLr shewhiatFighgwn in FIG 11 according to an

al ternate enbodi nent of the present invention. [0018] FIG 13 shows the-

sem conductor device of FIG 1 at a processing step subsequent to that
shown in FI G (A9l Hccor dFHG. 6 shaws the srmrieerslwndrodtiviceraf FIG. It fre proesssimg

i nvention. [003%1_F| G 14 shgws t.hq:lgﬁgi conductor device of FIG 1 at a
processi ng ST&t HY CIHFOL 5 LRt ShEWPHAL wn in FIG 13 according to an

al ternate enbodi nent of the present invention. 3 30 March 2006 [0020] FIG

15 shows the mmmiqonduckns, ﬁ?ﬂé&@?iﬁfsc%g)znfu]c%ﬁ %\\-F&%Qﬁﬂ%ﬁ. N9 58;8Pessin

subsequent to that shown in Fl 4. 6 is atop down VPew of
a peri pher atepl supsayuent colthat ghawaan #Gaé. nenory array according to the
present invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON [ 0022] In the

foll ow ng detﬁj(\lkﬁ? descri(g)ti on, reference is made to various specific
enbodi nent s i ilch t hELG & ehawotherapigwdyciqiidesics of Biesd amwaressings are
descri bed w I.CJ ail .t ngbl e those skilled in the art to
practice t ecbtlluﬁ\&/g@ﬁftcﬁ)%&éggﬁ?‘tmi'%%t‘é‘ e understood that other enbodi nents
may be enpl oyed, and that various structural, logical, and el ectrical

phangte_s may H@Otdde w tI@I9 stitRAAtheisegidondl i /leSRE OFTFIQN 15£8ARFo&Issihpe
i nvention.
step subscquent to that shown in FIG. 8.

[0015] FIG. 10 shows the semiconductor device of FIG. 1 at a processing

step subsequent to that shown in FIG. 5 according to an alternate embodiment of

the present invention.

[0016] FIG. 11 shows the semiconductor device of FIG. 1 at a processing,
step subsequent to that shown in FIG. 10 according to an alternate embodiment of

the present invention.

[0017] FIG. 12 shows the semiconductor device of FIG. 1 at a processing

step subsequent to that shown in FIG. 11 according to an alternate embodiment of

the prescnt invention.

{0018] FIG. 13 shows the semiconductor device of FIG. 1 at a processing

step subscquent to that shown in FIG. 12 according to an alternate embodiment of

the present invention.

[0019] FIG. 14 shows the semiconductor device of FIG. 1 at a processing

step subscquent to that shown in FIG. 13 according to an alternate embodiment of

the present invention.




[0023] The term "substrate" used in the foll ow ng description may include
any sem conductor-based structure that has an exposed substrate surface.
Structure should be understood to include silicon-on-insulator_ (SA),
silicon-on- sapphire (SOS), doped and undoped semi condué@M?’g?h%éﬁq axi al

| ayers of silicon supported by a base sem conductor foundation, and ot her
sem conductor structures. Wen reference is nade to a substrate or wafer

in the followl@@2@pscri HIN5 shoeyithe semRbadessr dedips ofBIGhavea besdessing
utilized to formregions or junctions in or over the base sem conductor or
f oundat i on. S'RROBAFATEHR torthsethowminetG oltr el ates to fornming netal lized

plugs to a substrate, particularly for transistors forned as part of the

peri pheral | ogg a hy.deyica The present. invention will be

descri bed as gé?zﬁ)rth iﬁl&grllge' %‘5 QPV“ e‘%‘g&gﬁﬁéﬁ‘?hﬂafﬁ’ﬂ‘r%{{%’df’bé{c&ﬁfao[ her
embodi MeNnt smEMPnpErrahs S oAliflg 3b tHE bRt iBlend i cal changes may be made

w t hout departing fromthe spirit or the scope of the present invention.

[0025 ] I n accordance with the present invention, a method is provided for
formng netal lized PRGAIEED PHESCRIBRHION QHhFHEJNVENERDDNS in a

peri pheral | O&S(g%?é] 30 rch 2006 circuitry area, which is typically formed
outside of an und t e the ingdptagded dgscription, ratereard ismgadeow taiouse

dr awi ngs, . i . ane,designated by like. reference, nynerals,

Fl G |5t nBeafe sitbSARERR I MRt RN Rar He rraSisedr 1Bt ShpPHTT By
steps and mRsdtscibed SEtHIGIREOS ddiailfs ORSNO CoW skilleHRE RE ﬁ%%?ric‘&*&@%é on.
[0026] Referring to FIG 1, the nenory' array (indicated generally by

ref erence mmMesnan, 20d)t ianol bt hedpsroghdnalbthoginebadineuis may ba caployed2@fd ar e

shown duri nag an earlb/ stage of fabrication. The peripheral logic circuit
area is tyMEarnQus sirksturgllogical 2n6 clecameah sbanges may ke medemedioro0a and a

P- channel HE]?ﬂﬁ'h t 2000, own in FIG 1, the N-channel
transistors in t%e@%%ggplgg?’Ps%@?a? "E‘ﬁ(ﬁm&ﬁ' onperi pheral |ogic are -200a,
and the P-channel transistor in the peripheral |ogic area 200b have been

fornmed. The J@0233t acksThawdrhe«JimBREY aised¥n UROFSHRWIME 86&criptiBhtmhdycal 1 Y
isolated word lines 112, 113. The gate stacks 15, 16 are associated with

respect i velMRludeaanysiemieenductorabased spraciush ehal has agiexposedrsabstrae surfdat i ve
areas are . - .
Structure should be understood to include silicon-on-insulator (8O1), silicon-on-
sapphire (SOS), doped and undoped semiconductors, epitaxial layers of silicon
supported by a base semiconductor foundation, and other semiconductor structures.
When reference is made to a substrate or wafer in the following description, previous
process steps may have been utilized to form regions or junctions in or over the base

semiconductor or foundation.

[0024] The present invention relates to forming metallized plugs to a
substrate, particularly for transistors formed as part of the peripheral logic of a
memory device. The present invention will be described as st forth in an exemplary -
embodiment illustrated below. Other embodiments may be used and structural or

logical changes may be made without departing from the spirit or the scope of the

present invention.

[0025] In accordance with the present invention, a method is provided for

torming metallized plugs for both N and P doped active regions in a penpheral logic



provi ded about the gate stacks 12, 13, 15, 16, such as the doped active
areas 21, 22, 23, 26, 27, 25, 29, that formField Effect Transistors
(FETs). The nenory array includes the gate stacks 11, 12, 13, 14 while the
peripheral areas 200a and 200b have respective gate st 3@R&raE20066. The
gate stacks 12, 13 are part of the access transistors 51, 53 for
respective nenory cells. Each of the gate stacks includes a |ayer of oxide

120, such agriity sRA. FLRK! ilgg,éji&ugqa oW¥side JFRASEORd RiEmefo E’éiP'eFngve

gate layer 121 over the ox an 1nsulating cap layer 122, and i1 nsul ating
si dewal | s &28. R¥freriy abanweathetdrawsigs whare dike cleatamdaderdesignamwel By 1ik@0 of t he
substrate while the P-channel transistors are forned in a substrate n-well
161. [ 0027)rekgenssrmaeralshbliaSi htmoegh16 ifpsrase Fyaaplant embpdiendngs phdicl ayer
10, formed.pf.,. for exanpl e, borophosphasilicate glass, (BPSG .or silicon
di oxi de. has CEEEE A SFhet ey InpR SHYRE IR 25 Caner With e PEEsEanvertio [ ot
insulating layer is preferably planarized by chem cal nechanical polishing

(CVP) or othef[0626]t abl e RefRARS to FHIG. 11uR! HEMOPONGFaA(iRichteBlgeaatfy Bl acks 11,
14 or for other nmenory cells In a different cross’-sectlona% pl ane” from

t hat il | ustneterente numarhl HO® askdefppripbedal logid grmit He80008r20062006hown
fabrication,processes, and first field oxide regions 24 for .isolating,
menory cel | €8 ”w?éﬁ’rfé%ﬁfr?i flaﬁ"f*%gﬂ%oﬂ’qmﬁfrﬁﬂéglgwaw area I%H’@Wﬁhi’ FPqIII G 1
I's conventi £ : ' f ati the i ntj.on.
The proces s&g\?é?ﬁ}éﬂ B r"g{ssé%\%l ﬁ%’&%%? i %%5 %@g%‘ Egd “g*ylgg%"ﬂcg Prra\égétof) Aot (%Ibggl mask
18 to the fshowh ih . 8t LRONLhelRansiREM iR de ARAIrY ccll Bfray OB agf | ne etch
| ocations and are E‘ositioned over the doped active areas 21, 22, 23.

[0029] A fipesipheral lagamares 200a, 4rid g B-plsaninat iranpidray ar tht@driphrektogiemoved by
etching to se the active areas 21, 22, 23 which are doped for the

N- channel %%ibgﬂ?i"gﬁbﬁ%?‘gﬂw‘s3ﬂ¢>gﬁfﬁ SEsEhine mamonparray3l O} 0mROKE provi ded,
as shown i G . ' h: Sy a R . after
he- ot chi ng Sparaf isoktta bord i3gs PRECLES Trhe RN s I8 3% Flocifld vidh
[0030] A direspetiinerisiichahaéli g PIAS®sE peHpheraSlogRasdriskeors OACEVE RieAarcRl E)

may be used to etch openings 31, 32, 33 (FIG "2). The etchant conditions
‘are such provided about the gate stacks 12, 13, 15, 16, such as the doped active areas 21, 22,
23,26, 27, 25, 29, that form Field Effect Transistors (FETs). The memory array
includes the gate stacks 11, 12, 13, 14 while the peripheral arcas 2002 and 200b
have respective gate stacks 15, 16. The gare stacks 12, 13 are part of the access
transistors 51, 53 for respective memory cells. Each of the gate stacks includes a
layer of oxide 120, such as silicon dioxide in contact with the substrate, a conductive
gate layer 121 over the oxide, an insulating cap layer 122, and insulating sidewalls

123. The N-channel transistors are formed in a p-well 160 of the substrate while the

P-channe! transistors are formed in a substrate n-well 161.

[0027) As further shown in FIG. 1, planarized first insulating layer 10,
tormed of, for example, borophosphosilicate glass (BPSG) or silicon dioxide has
been formed over the gate stacks and active areas. The first insulating layer is
preferably planarized by chemical mechanical polishing (CMP) or other suitable
mcans.‘ FIG. ! also shows a pair of gate stacks 11, 14 or for other memory cells in a

different cross-sectional plane from that illustrated, which are used for self-aligned



that only the insulated layer 10 is etched w thout any or mnimal etching
of the active areas 21, 22, 23. The peripheral circuitry areas 200a and
2006 are not etched at this tinme. [00311 As shown by t tru e
illustrated in FIG 3, after openings 31, 32, 33 are e?@ﬁ%ﬁ?hgﬁég
photoresist 18 is renoved and openings 31, 32, 33 are filled wth an N+
doped polysilicon plug 30. The resulting structure is then planarized by,

for exanpl dabrid¥Bon Procditdsy shd iR Field dhde AidRy24 Cord@pleen @ hlchod celdiini Ng.
plug deposition and the plugs nay be deposited by CVD or other deposition

t echni ques,the memerpwaraylGthe art. A second insul ating |ayer 40 of, for
exanple, BPSGis then deposited over the planarized plugs. [0032] The

lysili | ugs, 30 shown in Fl be f | 093] The
polvsi1 oo (R} B Vo2 SRR FLo Con B LuELen, dentified o
2006 . i d : il itk
2006 Terr s GABRREbRTDS L BB PEACOAZ=.H 6L by GRUJESH Lkt

di recti onalbyapplyingga phoa&sﬁsttxhﬁs&ulgﬂ'lroathcﬂhﬁﬁﬁfuﬂﬁiiﬁ%l:ﬂBﬁ KO ( TPenitl@WH3 insuch
as RIE, is next used to etch through die second PSG | ayer 40 and part of

the pol ysi Hic@askdefins ereh lagrtiops aed arecpgsistinedroves nhadoped asivenrwag21522, 53.
[ 0034] Refg ring nowto FIG 5, after the formation of the capacitor

cont ai ner oéénings 51, 53 a capacitor structure 45 is forned over the

sem conductor device 100. Generally the capacitor structure 45 conprises a

conductive bgypog) |ayex fed J:?th%ﬁo?ﬁm ﬁrsgjnﬁhﬁﬁhgg?yc}@bqg neye RHfRved 36 DOttOM

pl ate, and a conductive upp pl ate 50. A barr ayer may al so be

provi ded betchiagrrotdxpobotieorttivt ateas 222 S whidhyarel Ngslopdd fek3tht N Rhaviedt
mgration of the material formng the bottomplate into the poly plugs 41,
43. The botiditpPiatle 95 BingapeningsddePLod3 ate thesmrevided s asshewnhy Fepadsi t i ng

a conducti L.t hin o L Ngs , t hen pl.anari zing.the , upper
surface of Mﬁ #e'lg%ﬁ %’fjsc 1A dtogg(r?‘ﬁﬁﬁ&és gﬁyzigﬁg{}f% |cE5ure ﬁﬁf@Ppalmﬁ?ﬂdc ﬂg
upper  surd@fifg ehesk Aeead ipridritdctchihgavi ng the bottom conductive layer only
in the openings 51, 53. The bottom conductor plate 55 may be a doped
pol ysilicon | aa/er and ma
[0030] A directional etching process such as reactive ion etching (RIE)
may be used to etch openings 31, 32, 33 (FIG. 2). The etchant conditions are such
that only the insulated layer 10 is etched without any or minimal ctching of the

active areas 21, 22, 23, The peripheral circuitry areas 2002 and 200b are not ctched

at this time,

[0031] As shown by the structure illustrated in FIG. 3, after openings 31,
32, 33 are etched, the photoresist 18 is removed and openings 31, 32, 33 are filled
with an N+ doped polysilicon plug 30. The resulting structure is then planarized by,
for example, CMP. The polysilicon plugs 30 may be doped after or during plug
deposition and the plugs may be deposited by CVD or other deposition techniques,
as known in the art. A second insulating layer 40 of, for example, BPSG is then

deposited over the planarized plugs.

[0032] The polysilicon (poly) plugs 30 shown in FIG. 3 can be further

identified as poly plugs 41, 43, which will connect with subsequently formed



further include an HSG | ayer. The dielectric |ayer 57 and the upper
capacitor plate 50, as shown in FIG 5, are blanket deposited in sequence.
The upper capacitor plate 50 is a common |ayer for all capacitors of a
nenory array. The bottom conductive plate 55, however, 39 ¥aepddit ed and
patterned by planarization to produce individual capacitors 61, 63 over
the poly plugs 41, 43. [0035] The capacitors nust be anneal ed to be
effective, j LI ni of thermal energy.. For instance,
neat procednimed seltablcinbind BHODIAFES knith bl EolRcs SR Hluplsaetd

ef f ecti vel yommomdbie lingel y dope the | ower cell plate when the |ower cell
plate is polysilicon. Heat processing may al so be used to activate or
effectively op% ﬁ\nd fixfpi_n holes in the dielectric layer in cases where
the upper cellV033]ate iRefaung eew solRi6i ti ¢ directiprabenhing grochsahrqugbcessi ng
may he appl, o.only the.,7 30 March 2006 |ower cell plate, or the |ower
cell plat ebgﬁg}rqﬁ"‘&“&?m%f SWW‘%OS‘E%“G%&Pr‘%"%‘éb’é&:‘?f‘bf"“gs‘ﬁf‘lﬂﬁ%ﬁh@,Scﬁé}ﬁbndi ng
on the mat @rsd Syvetsgard j r ) t he

i nvention forns ¥he netdajl %??ﬂ%@%@%@‘?@r@g %gghggg‘%‘?{ﬁglearbeag?%rn‘soehl\{ﬁn%’he
substrat e aperangs hik, 3at processing is applied. [0036] In accordance with
the invention after the capacitors 61, 63 are heat processed, netal plugs
are forned tg égg N-channel, and P-channel transistors in the peripheral

| ogi c areas 2883%] 200b Reterring navete G| §raftes|the formatipgaafthe sapasiten in FI G

6, a directiqn | r qr. other sujtakle rocess is.used to etch
t hrough a %c?]rg? gkggétgﬁh%gssg’ %?gﬁ;& HRESHESHS %%/(l-fr °f c‘?8‘°f i HE Y %e
openi ng 52deviced] 007 CGeRdrally EHeCHpREtdY RERASTe U5 QRinkiSHises WichbABL&IRIRRERR 2l SO
occurs in the peripheral circuitry area 200 to etch through the photoresi st
mask 80 aarerBPSdat: dpenslidestridtayeo SAeventhetbretqraplnbenal a phrgucapenppgs 55,
56 therebyl ery%‘o?%\g% thﬁ active areas 25, 26 for the N channel and

P- channel ~R'P%rst grigrlayer gnayplsq b proyidest kesweom the bowom. plawsangtbe or esi st

mask | ayerpdi0 oliss4§M8Y he . et ching nr s.. [0038] As shown in
FIG 7, a prrej?glu%sayér ?g p?‘é‘;cgéﬁﬁolg?atug _‘%F%ﬁ%‘qﬁzﬁﬂ?\?@ tgfﬂf&t_ofbﬁgé‘h'd“? he
peri pher altheipobuplugy4 &/ £3. 2Kk b&R6RY plaltBY of diR cABicor sEUEurd & foi&-ﬁédmd over
t he exposed outer surfaces of active areas 25, 26, which are P+ doped

by depositing a conductive layer within openings 51, 53 and then planarizing the

upper surface of the structure to remove any conductor layer material on the upper

surface of the structure, leaving the bottom conductive layer only in the openings

51, 53. The bottom conductor plate 55 may be a doped polysilicon layer and may

further include an HSG layer. The dielectric layer 57 and the upper capacitor plate

50, as shown in FIG. 5, are blanket deposited in sequence. The upper capacitor

plate 50 is a common layer for all capacitors of a memory array. The bottom

conductive plate 55, however, is deposited and patterned by planarization to

produce individual capacitors 61, 63 over the poly plugs 41, 43.

[0035] The capacitors must be annealed to be effective, which requires a
large amount of thermal energy. For instance, heat processing or heat cycles are
typically used to activate or etfectively conductively dope the lower cell plate when
the lower cell plate is polysilicon. Heat processing may also be used to activate or
eftectively dope and fix pin holes in the diclectric layer in cases where the upper cell

plate is made of polysilicon. Accordingly, heat processing may be applicd to onlv the



for the P-channel transistors or N+ doped for N-channel transistors to form
nmetal peripheral plugs 75, 76. The netal |layer is further formed over the
bit line poly plug 42 to formnetal bit line plug 72. Preferably, the
nmetal |layer 70 conprises titanium titaniumnitride, t%b@ﬁ@h@oc%obal t,

nol ybdenum or tantalum but any suitable netal may be used. [0039]
Referring to FIG 8 the resulting structure is planarized by, for exanple,

CWP. The npdwbr dellyiillite /8r @RAoWREHUPPBEE ﬁ'ﬁ:@%’i@%%gkr BL?(}%héQntﬁ@ycaB;c%or exanpl e,

be planarized to renove the netal 1aver evel upper capacitor plate
50 down t osuuclusasicpandingclandesmaderialbaséd BOHrANGRt d2pBE tT seRicafzdP.In laRy
addition, the 8 30 March 2006 dielectric |ayer 57 and upper cell plate 50
are et ched bk NRaYCRYEHiorms the mytallizedeconsiugars 70 the scuvegegionoaotheas shown
in FIG 9, ' | hating | ayer. 60..e.9. BPSG |ayer 60, is deposited
over the uf)lg)estrtgclt:%g%écri grhg‘lf)rl%'?’gc%%'.g i53p0ir esi st layer is then applied and
patterned to form etchi ng openings over the netal plugs 72, 75, 76 and a

directional €0O8hg or latkesrdatid dthahetMRnBbAGESS tﬁéciﬁ%f‘toﬂ%’li?@rﬁﬁg to
etch through the third BPSG | ayer 60 to expose contact areas of the netal

pl ugs 72, heat progesserhencsalghiags arc dodined ontheaNechanobl 4ribP-chahiyeltth@sisrssiinat ed
| ayer 60 i§ etched i t.hout or.mnimal etching of the netal plugs 72,
75, 76. Th@lce%&?g’&dy%‘t areps gﬁ&%‘a@)@f © thetbit ing plwg 4%, 76 in the

peri pheral areas 200a, 200b are preferably of a smaller surface area than

e et o ol 037 e MU shBLAIR FiRy oG dibBdhlerAinf BHOOSL P BN shifli )

once the photoresist |ayer (not showil) IS fFenov conductrve f 90

formed frqerosessis esedire ecﬂﬂduﬁh%l_da Bfekigd mSCBO aAd the BISRRy& 4@tder
nmetal, is ¢deposited over‘the third BPSG |ayer 60 to formthe  contacts 92,

95, 96. THFESHRIBkRGOPCNIng52. P dirastional ofchmgypogessaiyl ahei astabhoprokepe SO
as to provjde | ow resistance ver.tical d | ateral th to the active
ar eas 22, aé%) O&%s. inahe PEBBE%EF Srgutry 9§, "I‘i’e‘:tﬁlérq"[?r\’%geﬂhc Qregjptamask

r ef er abl y8(Pin e ' s /6. The
p BPAnRBPEH lafiirs 0 @0&5‘%@&?& rhgeb‘%?/‘{dh%pﬁ r@&% %B%rﬁl‘xg? LB986 {iRered

peri pheral contacts 95, 96 are prefe rou op®dowh

cr 0ss- secteixposing shaagaivaaral @80 26Mol tke Nlchanaveihd PebghndleansBRaln @leugs 75,
76 have an QVE| a} op down cross-sectional shape.
peripheral areas 200a, 200b. The photoresist mask tayer 80 is removed after the

etching process.

[0038] As shown in FIG. 7, 2 metal layer 70 is deposited over the memory
array 100 and the peripheral circuitry area 200. Accordingly, the metal layer is
formed over the exposed outer surfaces of active areas 25, 26, which are P+ doped
for the P-channel transistors or N+ doped for N-channel transistors to form metal
peripheral plugs 75, 76. The metal layer is further formed over the bit line poly plug
42 to form metal bit line plug 72. Preferably, the metal layer 70 comprises titanium,

utanium nitride, tungsten, cobalt, molybdenum or tantalum, but any suitable metal

may be used.

[0039] Referring to FIG. 8 the resulting structure is planarized by, for
example, CMP. The metal layer 70 and the upper capacitor plate 50 may, for
example, be planarized to remove the metal laver 70 and level upper capacitor plate

50 down to at least a thickness of abour 500 Angstroms after CMP. In addition, the



[0042] An alternate enbodinent is described with reference to FIGS. 10- 15.
Li ke nunmerals fromthe first described enbodi nent are utilized where

appropriate, with differences being indicated by 300 ser,j n | s or
with different nunerals. FIG 10, shows a processing s?gﬁi%rfiﬁgﬁ@@ed

subsequent to the processing steps shown in FIG 5. As showmn in FIG 10, a
directional etching process or other suitable process occurs in the

peri pheral diéleewictisptr 870adAMDek CelEbialt $HHR | g and
t he BPSG | ayers l10,)&20 t hus Srgndﬁ% %eri phégg!?&p?%g%‘gggﬁrﬁ&%&gg% and

exposi ng aiugse’ ArAad625, 26 for the N-channel and P 9 30 March 2006
channel transistors in the peripheral areas 200a, 200b. The photoresi st

K | 3 ' ft t chi . Unlike th [
tep shown i nt4d) 6T ¥e e BT FHE"9 < furd eBnece et fhes.i RESGLDORS]
Ref erring I . Vv ' ogited over, the ,menory array
100, and ttr?g’ Eeﬁpgﬁgdaﬁvégﬁbgldpklfary&g?égoqz%%?%?c[')c%lphf)ﬂodws,t lf-‘ﬁé 'Snté'Fgl | ayer

is formed applicd hred paparned (OB c@HINRPGRHiRE Aet tVEmREEBR R T2, 26, 79hj,gh are
P+ doped for the P-channel transistors or’q{\H dopedmf oarBt e N channel

transi st or 8 ditestionjreshing ar opwr ispivghlaktqhl prgsess onexd pérforned es akthy, t he
netal |ayer,370,cC ri itanjum titaniumnitride, tungsten, cobalt,
nol ybdenﬁmdbrroutggrfgg}o%‘ﬁ‘? %E)épt laysr o417 $xpase comag) arpasotshe msal plpgudd)” Hs

hown in F . ' [ CMP. The
shown in FYE i cttifncBhalion@ 4R sch (RAAIAL kEEhsBred BlerBRIRL Greq

nmetal |ayer 370 may for exanp e planari | aver

370 and | ewathoubhenyppetiniesdaching opihat me@DpRigeT2t 75376.| FaslexpodeicokaRss of
about 500 Angstrons after CMP. In addition, the dielectric layer 57 and

upper cel | 25papktimometal plugs Zhedd imthe peviphefal amas 2806 o Mkctrie\eciptabisoBy5 and
376. [0045 sh in RIG ,13 a third insulating_|gyer 360, e.g. BPSG
| aver 360%“@@% SB%?C Yepdan; thy diamgrer Hgg&fﬁgf H{‘@S'%é’%i | openi ngs ar ound
the capacitors 61, 63. A photoresist |layer 318 is then applied over the
third insul atfipoail ayer Qg hPRIHASOEAE ' | ver fhe bit
line poly pl u[g 42! and the netal perﬁlldp G;'r%’loé%}cgggBégg),r&ggg#ﬂ%%‘%ﬁoﬁ)shown
in FI G 14ts remdvedct dopwdaktiet lapdrr@f) formedhesm SUsuitablee:oatiGitive material such as

tungsten or other metal, is deposited over the third BPSG layer 60 to form the

contacts 92, 95, 96. The contacts 92, 95, 96 may be of any suitable size and shape

50 as to provide a low resistance vertical and lateral path to the active areas 22, 25,

26. The contacts 95, 96 in the peripheral areas are preferably of a smaller arca than

the peripheral metal plugs 75, 76. The peripheral contacts 95, 96 are preferably

round in top down cross-sectional shape as shown in FIG. 15, even though the

metal plugs 75, 76 have an oval top down cross-sectional shape.

[0042] An alternate embodiment is described with reference to FIGS. 10-
15. Like numerals from the first described embodiment are utilized where
appropriate, with differences being indicated by 300 series numerals or with different
numerals. FIG. 10, shows a processing step conducted subsequent to the processing
steps shown in FIG. 5. As shown in FIG. 10, a directional etching process or other
suitable process occurs in the peripheral circuitry area 200 to ctch through a
photoresist mask 380 and the BPSG layers 10, 40 thus forming peripheral plug

openings 355, 356 and exposing active areas 25, 26 for the N-channel and P-




process is perfornmed to etch through the third BPSG | ayer 360 to form netal
pl ug contact openings 385, 386 and to etch through the second and third
BPSG | ayers 40, 360 to formthe bit line opening 352 s to ose
contact areas of the metal plugs 375, 376 and the bit 893@“ﬂb?@&£lug 42.
The etchant conditions are such that only the insulated |laver 360 is
etched without any or mninmal etching of the netal plugs 375, 376 and the
poly plug 4hannpheransistars il thg pedpheat arepe20Gig 20885, TiaSthotarisprakkelabl y of a
smal | er di ter than the metal plugs 375, 376, 10 30 March 2006 [0Q0047] As
shown in FPEY 9 Emavedtien s ¢iehing rrocas Loiikedhs pepsessingisteatshewasRdust i ve
mat eri al syc M E ther metal, is next deposited over the third
BPSG IayerB3g5q?6hP??ﬁkﬁﬁgaﬁ% %ﬂEBﬁHBLcontact openi ngs 385, 386 and the bit
| ine opening 352 so as to formcontacts 392, 395, 396. The contacts may be

of any suitdB0e3}i ze adestian® FIG. a8, banPhPMVEE3 A |sApbasdSLARGRe Ver ti cal
and | ateral path to the active areas 22, 25, 26. The contacts 395, 396 in

t he peri phB¥eyngiy arrgy 08y aid yheoperiphesatmirkeitrvares 208 e cAdicondinghyophevivewl ar ea

than the pgripheral tal, plugs 375, 376. The peripheral contacts 395, 396
pr ef er abl yﬁﬁ%\rﬁéﬁg “?céﬂﬁ‘éfrt%gcﬁ OEE SULAESSi W RSNve AREHED 20, SHHah arenP £1 G
16, even thgpiaior iRe PRL I : 6 Ve . an_oval . top Vi ew
cross-secti onal sha?)e. ?88%8' | H@%%%ﬁﬁc c\i/\nﬂ?htﬁffﬁ\ec%}nens%ﬁm W&t on the

met al per i foner yepl pgsphailepligy BBS, 34, ePreidiabll OfHERhE QD106 $7@ 6RPRSIst OF S.
Preferably the process of formng the netal periphery plugs begins after

t he conpl etfBRBf U@Njum ngRde ciypgsenucebaly mulpbdimgn st epralum |bzadyvi n waf er
fabrication. after any other tenperature changes that affect netal plug
f or rration.gﬁﬁrggegpgﬂfmay%émﬁ?o -css begins after the heat cycles used for
cell poly activation and capacitor formation. The netal plugs nmay be

formed prior [e@4410r Ni NGSYRBEH S HIG. 929&{% foal ﬁ%éss%?anaﬁﬁc&ﬁg, iﬁ&ﬁgfc the

menory devi ce but subsequent to high tenperature processin rea nt for
the capaci®MT. Thumdarayer 870they foreasmpld wpRhiRd B reafovk itk hidaltigyt he
iIIustrat% I aqers. Any suitabl e nunber and/or arrangenment of conductive
and i nsul i%ﬁl leyel the yppeneapacisarplaic Hhdewa dp at laasip thidmeshef abwiutiS000f ¢ he

I nventi ON-Angstroms after CMP. In addition, the dielectric layer 57 and upper cell plate 50

are etched back away from the conductive plugs 375 and 376.

[0045] As shown in FIG. 13, a third insulating layer 360, e.g. BPSG layer
360, has been deposited over the substrate to fill openings around the capacitors 61,
63. A photoresist layer 318 is then applied over the third insulating layer and
patterned to form etching openings over the bit line poly plug 42 and the metal

peripheral plugs 375, 376.

[0046] As shown in FIG. 14, a directional etching or other suitable etch
process is performed to ctch through the third BPSG layer 360 to form metal plug
contact openings 385, 386 and to etch through the second and third BPSG layers
40, 360 to form the bit line opening 352 so as to expose contact areas of the metal
plugs 375, 376 and the bit line poly plug 42. The etchant conditions are such that
only the insulated layer 360 is ctched without any or minimal etching of the metal
plugs 375, 376 and the poly plug 42. The metal plug contact openings 385, 386

are preferably of a smaller diameter than the metal plugs 375, 376.
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[0049] FIG 16 shows a general top down cross-sectional- view of a
peripheral logic circuitry area of a nenory array according to the present
invention. The netals plugs in the peripheral circuitry area 200 are shown
as oval netal plugs 225, 226, which provide conducti vi 8§ M@eh20¢ P+ or N+
doped active areas 25, 26 respectively. Three conductive routing channels
214, 216, 218 are shown extending generally |lengthw se. Typically, one or

more i nsul at i [@947dyer s Ay ehidway iARIG SERA @rRluctifelayes0 Rinfedaraialswiible 216,
218. Beneath, the BPSG | ayers, other conductive fouting channels are

formed ext EARAuRsivganatetinl spchias tungsea. orrarhehmeeal, is mextadpmisitdd o860 thiarckind 2006

contact 96 i des r el ectrical connection to _be _mde between the
routing Cﬁi’r&ﬁ%ﬁayg@@mﬁﬁ e mefal Pl rIRagEPCALNES 385, 38ArREhe Bitisyi des

for, an el eopedinglas2NMBIaR HRulR J9I30BeRUECrT L RuL kD beBORE! 214

and the active area 25. € of the vantages o e’ Bresen

i nvention hstabitesivs endbhaprisalas 1P prsddOWW istiiReagticdBad Re&afach he
substrate. This provides reduced resistance in naking connections between
routing chHKmsHye areas 2Re2acié-vEhaceawcts K90 R3dpriyltrs poyphepy ow i figatiebal

I d ti f th bstrate, i i_th th
D o B0 Bl R3S o U Bl R BB Pl s
whi ch al | THe pbaphdrbliithcd BYS L Blepblh dlc § RRE LOPURw LAl pn. DY

provi di ng oval ‘shaped netal plugs e tfrical connect’ ons can

nul tipl e rdapt agstechvemire F5G. 16,scver elesizh tHODEa) Phgzs BIGY 876 @8 Hapt lagbvand
drawings are gonly to be considered illustrative of exenplary enbodi nents,
whi ch achi @PeKErasssecanal ii@eadvant ages of the present invention.

Modi fication and substitutions to specific process conditions and

SUretures Cod e LU SSRGS IR GPLE 8 ERRE B L0
i Ded byt ho aeope o e B A SR BBt Bt

the metal periphery plugs begins after the completion of all high temperature

processing steps utilized in wafer fabrication and after any other temperature changes

that affect metal plug formation. Preferably, the prozcss begins after the heat cycles

used for cell poly activation and capacitor formation. The metal plugs may be

formed prior to forming upper cell plate contacts ro the capacitor of the memory

device but subsequent to high temperature processing treatment for the capacitor.

Furthermore, the present invention is not limited to the illustrated layers. Any

suitable number and /or arrangement of conductive and insulating layers may be

used without departing from the spirit of the invention.

[0049] FIG. 16 shows a general top down cross-sectional view of a
peripheral logic circuitry area of a memory array according to the present invention.
The metals plugs in the peripheral circuitry area 200 are shown as oval metal plugs
225, 226, which provide conductvity down to P+ or N+ doped active areas 25, 26
respectively. Three conductive routing channels 214, 216, 218 are shown extending
generally lengthwise. Typically, one or more insulating lavers overlay and separate
the routing channels 214, 216, 218. Bencath, the BPSG layers, other conductive

routing channcls arc formed extending generally widthwise. As shown, the mertal

11



[ 0052] What is clainmed as new and desired to be protécted by Letters
Patent is: 1. A nethod of form ng a nenory device, said nethod conprising:

formng at least a portion of a capacitor structure for el |
within a nenory array area of said nenory device; heat 36»@%5%?%0@& d

capacitor structure; and form ng nmetal plugs down to active areas of said
substrate after heat treating said capacitor structure, wherein at |east a
portion of @ttt $6tptovides fy anfdeqtedal donnedtionstai bk made betvereaabe aowtiripr bot h

N-ch I d P- i.ph l. lpgic .t i of i 1dyct
N chamnel adaRel (LI | RS Lanst Bhors of  sem condyct or
cell. 2. A mphbathPlo Bgé{pdr@%eﬁvé@}n&%%og&?% Cfan fb(hrra?lﬁ ga&?rgpirkash@.g:

e 0 y ce g a

formng a | ower electro ayer a Imeno capacitor; formhn
dielectric layer in contact with said | ower electrode |ayer; heat treating

said | ower el {i50dde an@n@iHIthebdvamtigryef theapletdntSavchdoRat the eatdMbetal

operation, formng an upper electrode |ayer in contact with said

di el ectri c Plugsetowm e the acsive fitgapioh ghesnibstrag p arhie penides dedberdasisthanranining
metal cont achs cont | ﬁuou active areas, of @Ch of an N-channel , and

t
P-channel tt anst g(t"_gf'ec ﬂ"%lgc%‘%fpﬁﬂﬁp% ¢ ‘Bﬁ\c@ ﬁ&d ¢ agtiventay h EFO(S(ﬁlng[}'-, b\
fabri cati ngroBdie! rhzﬁﬂsmgu%»Jn%ath@%gmcyargfsva%e sBBlefhee IPAROTIHAERALP! N

the steps of: providin substrate having a nenory ce array area and a
peri pher al thepresarttinyemioriglesshiedl @lofnediths eiin baintadiewihyucklidigiag rayicar ea and
sai d peripheral ~circuitry area conprise at |east one transistor of a first
conduct i vi e¥ows s tahterspirdhed sacipesd cannastiensi 1o gddirien, by provdingevpk i ses at

| east one i st.or _of second conducti vit e; said at .| east one
momorycol P a8l olfes AeEEainngerons san brebadd il «Duing bhenseliomor y
cell; 13 36 hadel 2006 further processing said nenory cell array area, to
format | east one

[0051] The above description and drawings are only to be considered
illustrative of exemplary embodiments, which achieve the features and advantages of
the present invention. Modification and substitutions to specific process conditions
and structures can be made without departing from the spirit and scope of the
present invention. Accordingly, the invention is not to be considered as being
limited by the foregoing description and drawings, but is only limited by the scope

of the appended claims.
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capacitor which is associated with said access transistor; applying heat to
anneal said capacitor; defining nultiple plug openings in material |ayers
over said substrate at said periphery circuitry area of said substrate,
wherein at |east one of said plug openings exposes an ABMaFE1 AP of said
transi stor having said first conductivity type and at |east one of said
pl ug openi ngs exposes an active area of said transistor having said second
conductivity type; and forming a nmet &CLAIYES over said substrate and into
said plug openings to contact said active areas after said heat is applied
to said nenor | arr. area. 4. A nethod as jn claim3 erein said
first condu %blo\%?by typ@?%‘sN%?n’gq a%\“?féﬁﬂ‘g&‘:ﬁ? Wl?:qﬁf%cdc%érl&tﬁrssai d
second compduptisvity type is P+. 6. A nethod of form ng a menory device,
said nmethod conprising: formng a pair of spaced word lines; formng
source and drain regions on opposite sides of said word lines to define a
plurality of nenorly celA medosdsf faramsg s ransomidehics, aidmrdiod cahpridngay
area; forming a pair of access transjstors sharing a source/drain region;
forming at |east ORENIEASIeashsnPeHanQf 3 eapasitqnasiuctli dont Bwsron kehhsi st or s;

formng a hin Qh‘fﬁ?fﬁgt%f“ rélfj o(it-xiihlr}lg@g)ppl% s.and a bit line polysilicon

pl ug through sai ating aid source and drain regions

of said access themsir&duig safdPEdpabigokrdcARelane second insulating |ayer
over said polysilicon plugs; formng contalner capacitors, respectfully

associ ated wit h ofernghgsedtal plogedewnranstigt oes oftasbiubssaeafidr hagul at i ng
| ayer over_and in. glectrical conmmunication wth _resgegti ve capacitor
pol ysi | i cofc5iNG LI (APAFIQT SERICTIHE, WHFGINEHEdT APOTEam of Faid metalipbugs ng

Nr el RAE IR DRIRIELR urd RFbGul NAORINELLRd BhShAS RRAPRera ™™ Y
logic transistors of a semiconductor substrate located outside said memory array area
containing said memory cell.

2. A method of forming a memory device, said method comprising:

forming a lower clectrode layer of a memory cell capacitor;

forming a dielectric layer in contact with said lower electrode layer;

heat treating said lower electrode and diclectric layer;

after said heat treating operation, forming an upper electrode layer in
contact with said dielectric layer; and

after forming said upper electrode layer, forming metal contacts
contiguous to active areas of each of an N-channel and P-channe! transistor in a
peripheral logic area.

3. A method of fabricating metallized plugs in a memory device, said
method comprising the steps of:

providing a substrate having a memory cell array arca and a peripheral

i circuitry area, wherein each of said memory cell array area and said peripheral

circuitry area comprise at lcast one transistor of a first conductivity type and said
peripheral circuitry area further comprises at least one transistor of a second
conductivity tvpe; said at least one memory cell array area transistor being an access

transistor for a memory cell;

13



after said heat treating, formng netal plugs to contact each of said N
channel and P-channel peripheral logic transistors through said first and
second insulating laver; formng at |least one third ina[ljl tin géfgv over
sai d container capacitors; and form ng netal contacts t 5@@ A8 third
insulating |ayer to contact said netal plugs. 7. A nmethod of formng a

nmenory device, said nethod conpri,sin form ng nenory cell access
transistors in a ng'ffgl"v p&@f‘?"“ﬁﬁr‘%f? 'g&%‘icus“éf'*’d’ B9 aY <@, oFor ni ng

N chanfiel  XABaBGNAIER s ARSGREPLIH A StLAPRRLLS (0 a peripheral Togic
area of said nenory device; formng at 1"east poriions of capacitors

associ ated wi th sanpplpingdsar td srenal sidespaciogai d nemory cell array area;
heat treating said c é_gam tor portions; and after said heat treating,
formng first net afle HHLF@IIQP Plhg @P%@E& acmaviriah layarstaveesad salstate sai d

N- channel anne her.al ic transistors. 8. A nethod as in
claim?7 fur%ﬁeﬁr@“ﬁgﬁ%ﬁ r??)loﬁf'ﬂa SURP Tt Crﬁ'é‘n‘ﬁd%ﬁ gRe ﬁfEﬂj@ PHi& ween sai d

capaci t or s opeflings tkpssbs aﬁﬁ&ﬂn‘éear@:f 8fsatd t&nflﬁﬁpgg %’ g“a:g(ﬁ{f& cond L RRShehae and

form ng bit |ine conductive plugs to a secon area dHPd"K8Ecess

transi st or sndanteatosnn ofpaskplogdpratrgs eRpodsah QtGvd ﬂc& af %@tﬁankuht@?
conducti ve pI ugs at the sane tine as said first nmetal conductors are

formed. 9. DAViRESddceand ?Pftdw&pmryrrxma\a@ n said heat treating occurs after
oher oin said {1 rotoNBE S TIESANET i REUWOIEAN DepotHoRY E-PBSUIELE | onal
e ot L S Y R oy B 1
4. A method as in claim 3 wherein said first
conductivity type is N+,
5. A mcthod as in claim 4 wherein said second
conductivity type is P+.
6. A method of forming a memory device, said method comprising;
forming a pair of spaced word lines;
forming source and drain regions on opposite sides of said word lines to
definc a plurality of memory cell access transistors within a memory cell array area;
forming a pair of access transistors sharing a source /drain region;
forming at least one first insulating layer over said access transistors;
forming a pair of capacitor polysilicon plugs and a bit line polysilicon plug
through said first insulating layer to said source and drain regions of said access
transistor;
forming at least one second insulating laycr over said polysilicon plugs;
forming container capacitors, respectfully associated with one of said
access transistors in said second insulating layer over and in electrical communication
with respective capacitor polysilicon plugs;
heat treating said container capacitors;
forming N-channel and P-channe! peripheral logic transistors outside said

memory ccll array area;
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16 30 March 2006 12. A nethod as in claim11 further conprising the step
of form ng upper netal plugs to contact said bit |ine conductive plugs.

13. A nmethod as in ciaim1l wherein said upper netal smal | er
di aneter than said first netal conductors. 14. A net hoaggi %X@Pél m 12
wherei n said upper metal plugs have a smaller diameter than respective
ones of said bit |jne conductive plugs and said first metal conductors.
15. A method as |rﬁfEﬂ'éP‘ﬁ111Q3t eaiing. fogning meyakplugsse apneoncebtabsaidMve an

oval top doy & S nmet.hod as claijm 15 wherein
sai d upper9 net a?r?&? a éérif rouﬁ%g'f%rﬂnﬂ%r\%s thygugh §”é‘3ﬁf’6r?ﬁfj €SP, 17. A
net hod as hr{suralnagm\&rf urther wherei n said capacitor conductive plugs and
said bit line conductive plugs are N-type plugs. 18. A nethod of formng a
merory device, saifdrming dtdeasc onprhisd iulatiogiayey osepaid carftaspacdcivond

l'i nes; forrriqu source and drain regions on opposite sides of said word
lines to d#9ne a plurality of menory cell access transistors within a

cour cer arai n 1 eqr g HETtAftarts ARG s BEGER RO Y PupBBSOB” sai o
access trangtdiphig, formng a pair of capacitor polysilicon plugs and a
bit line polysilicon plug through said first insulating
7. A method of forming a me¢mory device, said method
comprising:
forming memory cell access transistors in a memory cell arrav area of said
memory device;
forming N-channel and P-channel periphery logic transistors in a
peripheral logic area of said memory device;
forming at least portions of capacitors associated with said access
transistors in said memory cell array area;
heat treating said capacitor portions; and
after said heat treating, forming first metal conductors which contact with
active areas of said N-channel and P-channel peripheral logic transistors.
8. A method as in claim 7 further comprising;
forming capacitor conductive plugs between said capacitors and a first
active area of a respective access transistor and forming bir line conductive plugs to a
second active area of said access transistors; and
forming second metal conductors to said bit line conductive plugs at the
same time as said first metal conductors are formed.
9. A method as in claim 7 wherein said heat treating
occurs after all portions of said capacitors are formed.
10. A method as in claim 7 wherein said first metal
conductors have an oval top down cross-sectional shape.
11. A method as in claim 8 further comprising the step

ot forming upper metal plugs to contact said first metal conductors.
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| ayer to said source and drain regions of said access transistors; formng
at | east one second insulating |ayer over 17 30 March 2006 said polysilicon
pl ugs; form ng container capacitors, respectfully associated with each of
sai d access transistors in said second_ insulating | ayer over

el ectrical conmmunication with respecti v& capacitor polysilict mﬁh%ﬁ?

heat treating said container capacitors; formng N-channel and P-channel
peri pheral | ogikt2- tran5|s%om%tbgﬁsﬁﬁeléaﬂHah@nﬁinyéFhearFawpéﬁééngfornlng

per | pheral, et alopldps:Shneugh,SaLd aeconds) | sutal LpdeLaYeLata eont act

each of sai nnel peri ogic transistors after
sai d heat liteatdm@uctoval phuas.| east one third insulating |ayer over said
cont ai ner capaC|tors form ng | i ne contact tﬂrou h sai.d second

i nsul ating | ayet2to said %lTeFFﬂg pBI yi Fiaon prulRarter S8afdREst

treating; and.f op1ihg WRtEl o Conkagts alﬂéﬁga@rsahgnt Bkid iEasukakina) | ayer
to said peripheral Tetal plugs 19. The nmethod as in claim 18 wherein said

bit 1line @dewmtors formed of netal. 20. A nethod of formng a netallized
ﬁgzéfct to a % phery L%aﬁggﬁ%g assald 5959092C858£E?5”gé‘dph%ékgi”g a
y array ar on a subs foF tormafiGn of “frrst conductrvity type
transi st orfétapriPvigs NGave PLr siphel &k Aisaytareahan sacpesubistr ahes
of said bit line conductive plugs and said first metal
conductors.
15. A method as in claim 13 wherein said first
metal conductors have an oval top down cross-sectional
shape.
16. A method as in claim 15 wherein said upper
metal plugs have a round top down cross-sectional shape.
17. A method as in claim 8 further wherein
said capacitor conductive plugs and said bit line
conductive plugs are N-type plugs.
18. A method of forming a memory device, said
method comprising:
forming a pair of spaced word lines;
forming source and drain regions on opposite sides
of said word lines to define a plurality of memory cell
access transistors within a memory ceil array area;
forming a pair of access transistors sharing a
source/drain region;
forming at least one first insulating layer over
salid access transistors;
forming a pair of capacitor polysilicon plugs and a
bit line polysilicon plug through said first insulating
layer to said scurce and drain regions of said access
trangistors;

forming at least one second insulating layer over



for formation of first and second conductivity type transistors; formng
first conductivity type transistors in said nenory array area and in said
peri pheral array area wherein said first conductivity type transistors are
associated wth a first conductivity tyg% active area; 18 30 r%hP%§%6

o]

form ng second conductivity type transi rs in said periph
area, wherein said second conductivity type transistors are associated
with a second rohdutctivbrypiype:active area; providing a planarized first

| ayer of an ins ' ' id_fi hd second
conductivity t%%é%%angggﬁ%gég%ngggégigégfd %?%ggggﬁgﬁggcond conductivity
type acti vesssebstedtehtngeapenbigsailiraugassatdaheistorssdhatand | ayer to
expose active areas of said first conductivltyﬁigge iin _said nenory array

area; fillFHEPRAIPYPEHEHEE WRY AT aC¥BRATEE VB Frafalhaving said first
conduct i V'éf%(mrﬁdrpfcérpiéﬁ Mm ek f@éﬁéctH?ée@a%&&iﬁoﬁoﬁgﬂ‘}%&i&&%_ﬂype pl ugs,

wherein at | east one o; sald first conductivity type plugs is a bit line
plug and atlieast two of said first conductivity type plugs is a capacitor
o U POV 115,22 A0RLL £60 SEERTORENEr can LupM gLl no material over
t hrough saf sh-BEePnNd- dnsuhat | 894! ayehanndl peribhesadf 16aid capaci tor plugs
to formcapacitor container openings; forning capacitor structures in said
capacit or transistors outside said memory cell array area;
forming peripheral metal plugs through said second
ingulating layer to contact each of said N-channel and P-
channel peripheral logic transistors after said heat
treating;
forming at least one third insulating layer over
said container capacitors;
forming a bit line contact through said second
insulating layer to said bit line polysilicon plug after
said heat treating; and
forming metal contacts through said third insulating
layer to said peripheral metal plugs.
19. The method as in c¢laim 18 wherein said bit
line contact is formed of metal.
20. A method of forming a metallized contact
to a periphery transistor, said metheod comprising:
providing a memory array area on a substrate for
formation of first conductivity type transistors;
providing a peripheral array area on said substrate
for formation of first and second conductivity type
trangistors;
forming first conductivity type transistors in said
memory array area and in gaid peripheral array area

wherein said first conductivity type transistors are

agssociated with a first conductivity type active area;



cont ai ner openings conprising the steps of: depositing a conductive |ayer

Wi thin said capacitor contai ner openings to forma bottoml ayer,

pl anari zi ng an upper surface of said capacitor containers to renove any

conductive layer material on said upper_surface; depositing eIgliel tric
MRl

| ayer over said substrate, depositing aﬁ8upper capacitor pl %ai d
dielectric layer; annealing said capacitor structures by applying heat to
at | east one offeEmin®oteernd ayerdusaivibyeteper FEanoigboKEr éR 2606 | ayer

or said c [ ate;_af a ' ' jpt st ure, etching
Chrough s SRbril hSee0 dEEe PR B8R 4 S0ERh' RhaghEbELErRy T
expose a suydaceraissatchrdi drei desptiugtaddwiehchi agecbhdough said second
insulating layer to define peripheral plug openings in said peripheral
array ared VU Exposey aelPver@re4s 3F¢2aid first and second conductivity

type; and deposjidpgqfngelabl hayel-04efisat d1sylst hat gnt enkanALiagmet al
plug in said nenory array area to contact said surface of said bit |ine

pl ug, and tiarerimet abvet ugsidnfisat dapér #phdratcandagonduatiyiesnt act active

oreas cachy oL SR LLEstacoRdusLLY. Y8 YRe g sl fisegand  conductivity

ed cont ac
transi st orgors@i €k el hede EeEPAEEiPg: apEQY¥ding a nenory array area on a

substrate for formation of first conductiyit¥_tygg,transistors; provi di ng
a peripheral ar@EHreLRHIERFY SEBIUFAL 82+ @r L BFhuiNEHIBF 11Pr sEYERd second

CondUCtiViE3'éﬁﬁgéetéégféétgféés of said first conductivity type in

said memory array area;

filling said openings with a conductive material
having said first conductivity type to form at least
three first conductivity type plugs, wherein at least
one of said first conductivity type plugs is a bit line
plug and at least two of said first conductivity type
plugs is a capacitor plug;

providing a planarized second layer of an insulating
material over said first insulating layer and said bit
line and capacitor plugs;

etching through said second insulating layer and
portions of said capacitor plugs to form capacitor
container copenings;

forming capacitor structures in said capacitor
container openings comprising the steps of: depositing a
conductive layer within said capacitor container openings
tc form a bottom layer, planarizing an upper surface of
said capacitor containers to remove any conductive layer
material on said upper surface; depositing a dielectric
layer over saild substrate, depositing an upper capacitor
plate over said dielectric laver;

annealing said capacitor structures by applying heat

to at least one of =said bottom layer, said dielectric



formng first conductivity type transistors in said nenory array area and
sai d peripheral array area wherein said first conductivity type
transistors are associated wth a first conductivity type active area;

form ng second conductivity type transi?éors in said periphe&ﬂg
as @%ﬁgﬁﬁd

area, wherein said second conductivity ype transistors are
with a second conductivity type active area; providing a planarized first
| ayer of aleYelule¥ipgldneseatarobyvetataid first and said second

conductivity tg@@eégggﬁé%%?%ﬁ %%g%oégéﬁéﬁkgrfEE?Ec@Hgﬁ§e%9@ﬂin§O”d“CtiVity

type active areas; I'ng openings through said first
i nsul ati ngchhayegh soiéxpesendcinyelatreag dhysai dof destineondbeti Lty type in

said nenory array area, fiIIing sai d oggnig&a W.th_ a conguctiv mat eri al
havi ng sai PFF+3 E%n%ﬁ@??@i?y_??%@c?o of tbFEa%fFetﬁ_Bg Pifst
conducti Vid ¥ ¥R PhHISghWHEIQI BedbnbhedabuPleingf 189kL¢ tbr skreaaductivity
type plugs is abit Iiné plug and at |least two of said first conductivity

type plugspésipkerabael v@ropbogngprovi dhhg BepliaharhzedrsayondePayer of an
et | vieSBe 18l uel, ey okl Lol BRHLET LA LaYenatadnagLl Liks!

conductiv ugs; ng rough sai d second rnsulating [ayer and
portions ofyisaj dag@paci tor plugs to form capacitor container openings;

form ng capacitor structures in said capacitor  container openigg§
conpri sing the $ERPILBINI depBeFEt Ny ¥eL cONBLCERVE PHYEFTRIENFR L5FE

capaci tor £opt@ines QpePhngsid memory array area to contact said

surface of said bit line plug, and form metal plugs in
said peripheral array area to contact active areas each
of said first conductivity type and said second
conductivity type.

21. A method of forming a metallized contact to
a periphery transistor, said method comprising:

providing a memory array area on a substrate for
formation of first conductivity type transistors;

providing a peripheral array area on said substrate
for formation of first and second conductivity type
transistors;

forming first conductivity type transistors in said
memory array area and said peripheral array area wherein
said first conductivity type transistors are associated
with a first conductivity type active area;

forming second conductivity type transistors in said
peripheral array area, wherein said second conductivity
type transistors are associated with a seccnd
conductivity type active area;

providing a planarized first layer of an insulating
material over said first and said second conductivity
type transistors and over said first and second

conductivity type active areas;



to forma bottom | ayer, planarizing an upper surface of said capacitor
containers to renove any conductive |layer material on said upper surface;
depositing a dielectric |ayer over said substrate, depositing an upper
capacitor plate over said dielectric |gyer; annealing said c i
structures by applying heat to at |eas yone of said botton1lg§g%?ﬁggrh
dielectric layer, or said capacitor plate; after annealing said capacitor
structure, etchrglindrogRiRardtaEeesld FRsEI AEFRE LRjBLaFoNdefPHET

periphera]toF%#§é§@6§é99§eiQrééédogeééPB?f§£s@rE@Mdﬁ&%?v&@yef gejnactive

areas of said st and second conductivity type; and depdsiting a netal
| ayer overszal dnsudbisy rateayoafeam netal plugs in said peripheral array

t tact_ 21 30 March 2006, £ L f said first
Conducti vi Ly Tybelt S a0 SRCOMIIRORULEL fvr oy otybey 23 A Rethod A i n

claim 21 frudfies SOIPTE5180 cdAGuet epstof cypbapar karngasaldasetal |ayer to
expose said capacitor plate; etching said capacitor plate and said

di el ect ri cch¥ef efinsaycerdneshy dtvet @be pPhygsanhsERENbRE LPAETPPLS;
O ! I AT LAeTcoas peuy ot g Rt ) ket 13ud piit ot o
sai d net alapd s 1easai tdwo pef | phedafiast ayondeatiefichi hgpeopllage apeni ngs
t hr ough s%;chgggfgorigfgé?ting | ayer and said third insulating layer to
providing a planarized second layer of an insulating
material over said first insulating layer and said first
conductivity type plugs;
etching through said seccond insulating layer and
portions of said capacitor plugs to form capacitor
container openings;
forming capacitor structures in said capacitor
container openings comprising the steps of: depositing a
conductive layer within said capacitor container openings
tc form a bottom layer, planarizing an upper surface of
said capacitor containerg to remove any conductive layer
material on said upper surface; depositing a dielectric
layer over gsaid substrate, depositing an upper capacitor
plate over said dielectric layer;
annealing said capacitor structures by applying heat to
at least one of gaid bottom layer, said dielectric layer,
or said capacitor plate;
after annealing said capacitor structure, etching
through said seccond insulating layer to define peripheral
plug openings in said peripheral array area to expose
active areas of said first and second conductivity type;
and
depositing a metal layer over said substrate to form

metal plugs in said peripheral array area to contact



expose said bit line plug in said nenory array area; and depositing a
conductive | ayer over said substrate so as to fill said contact openings
and form conductive contacts to said netal plugs and said bit |ine plug.
23. A nenory device conprising: a menory array area and a per{gieraboos
circuitry area, said nenory array area conprising at |east one access
transistor of a first conductivity type. and, at Ieasé one . capacitor for
storing a MRARESEIR IRFLYSi3Ta33 00t afREd W FAC sGPAAREELYL Y 5¥EPst or, said

peripheral i reii § Yo 583 5Q8REE $I 1y atheast one peripheral transistor of
a first conductivity type and at |east ©one peripheral transistor of a

second conductizdty typed mechead deatn cbaémfiisfunehar pbugrh&uingg a first
end contacting an active area of said peripheral transistor of said first
conduct i vithF t3peandt & second end el ectrically connected to a netal |ayer

and and at | east] §nerseCRfOsael ahePhUglaari Bg expbest sand contacting an
active area of said 22 30 March 2006 peripheral transistor of said second
conduct i vi®gPagHeor antPae second end el ectrically connected to said neta

| ayer, wherein ell.: pl [ aghhoL kg QNefcEaRB horizon
pl ane as said §%€%ﬁgn%n%%l@f@é§?§1¥§€sglgﬁg gseco%% netgleglugs. 24. The
menory deviageofawdai ir@8 shedenatshi gdlufsrshdasdidebdhdlaseablpbugs have

an oval top dow$ cross: sectional hage. ﬁg. Thgs np dev%ceigt claim24
wherein said f ?%?S%%hﬂﬁc?l9?%§dt§%% FsON8R 28" gﬁ@ ﬁéﬁn?@ g&viice of claim
25, whereid;osad4l $es@psc s9pductivity type is P+,

etching contact openings through said third
insulating layer to expose said metal plugs in said
peripheral array area;

etching contact openings through said second
ingulating layer and said third insulating layer to
expose said bit line plug in said memory array area; and

deposgiting a conductive layer over said substrate so
as to fill said contact openings and form conductive
contacts to said metal plugs and said bit line plug.

23. A memory device comprising:

a memory array area and a peripheral circuitry area,
gaid memory array area comprising at least one access
transistor of a first conductivity type and at least one
capacitor for storing a data value which is associated
with said access transistor, said peripheral circuitry
area comprising at least one peripheral transistor of a
first conductivity type and at least one peripheral
transistor of a second conductivity type, and at least
one first metal plug having a first end contacting an
active area of said peripheral transistor of said first
conductivity type and a second end electrically connected
to a metal layer and and at least one second metal plug

having a first end contacting an active area of said



27. A nenory device conprising: a pair of spaced word |lines; source and
drain regions on opposite sides of said word lines to define a plurality
of nmenory cell access transistors within a nmenory cell array area; a pair
of access transistors sharing a sourcelgga regi on; at Ieas&y@p% 5&k§t
insulating |ayer fornmed over said acceSS transistors; a pair capa0|tor
polysilicon plugs and a bit line _polysilicon _plug forned t hrough said

first insPeEIPErrhyerordishery géuﬁaédaﬁacapélHOPQ§F5h§16V §XP& access

transistora,at, | £astn@ne,gecoade syl @ g Bgnhayetaf epmed 1@V eELagai d
pol ysilicon plugs cont al ner capacitor respectively associated wwth one

of said adbﬂﬁerrEMSreimra topsaeﬂlspt@hd Dﬁsaaadlquabayer @ﬁepnaﬁd in
el ectrical nication with respective capaci,tor poI i l.i,can R

N- channel % nggﬁﬁbﬁﬁ%lpb%??pﬁirag oﬁ?EOFaaﬁ§?§t8F éét $FH8 s &P nennry
cell arrayS@é@@jwﬁ@f@1n9§@gg N 23 30 March 2006 channel and P-channe
peripheral logic transistors conprise first nmetal plugs to contact said
N-channel peripheral |ogFfeetRaRarEt 8eVand @Ec@halﬁegélWbﬁﬁﬁéntéaléontact

said P chapnel. pexkpheraly! Q0LG) LLANSLShOLe 91 duali LSh HBLA! cRLUgs and

sai d secon pl ugs bei ng roug sal d second
i nsul ati ngedayessal ashapst bit |ine contact fornmed through said second

insulating layer_to said b|t | i ne pol sLIico ug; at | east .one third
i nsul ating |aye@50\/er sai 4 memorg vice OQ g&agm %4 wﬁereln salg

first conductivity type is N+.

26. The memory device of claim 25, wherein
sald second conductivity type is P+.

27. A memory device comprising:

a pair of spaced word lines;

gsource and drain regions on opposite sides of said
word lines to define a plurality of memory cell access
transistors within a memory cell array area;

a pair of access transistors sharing a source/drain
region;

at least one first insulating layer formed over said
access transistors;

a pair of capacitor polysilicon plugs and a kit line
polysilicon plug formed through said first insulating
layer to said source and drain regions of said access
transistor;

at least one gecond insulating layer formed over
said polysilicon plugs;

container capacitors, respectively associated with
one of said access transistors in said second insulating
layer over and in electrical communication with
regpective capacitor polysilicon plugs;

N-channel and P-channel peripheral logic transistors

outside said memory cell array area wherein said N-



cont ai ner capacitors; and netal contacts fornmed through said third
insulating layer to said first netal plugs, said second netal plugs, and
said first bit line contact. 28. The device of claim 27 wherein said first
and second netal plugs have an oval top ?omn Cross- sectional

The device of claim 28 wherein said neta contacts have a rou op
cross-sectional shape. 30. The device of claim27 wherein said netal

cont acts Hﬁ%%ﬂ%?%n%?ﬁe? dnaneebrPERARNSERY APPIF RRANSISESHE netal pl ugs.
31. The deyl e, phe Ckal-gt 3014 Frg figsatd ébﬁ@gctr@a@h RLugsnaed said bit

| i ne plugs are in an N-channe n5|stor ar ea. . The device of claim
27, whereipesabliebal 1$gne tnanacﬁtandaséldecesgemet&é petgke tontact forned
through sald |nsulat| tar truct A nmenory device
conmpr 151 n R Hoeg AP a0 EORGY | BERGPEFARL SPBLE bFaReFPEOE" otfuct ivity
t ype, V\herﬁifls@ahéit@?r@wgaréﬂa thigt seeondugktyilt yltigpebkiagsi stors are
each associated with a nenory array first conductivity type active area; a
peri pher al feFrey dreaugbnpridi hyrekansdseerengf 1pgu3ptaBCcha2686 said first

conduct i vi ty {ypeepher e i sai o PECHPREE Ak o ALAAYPLAANT LESh CRBAWGLI Vi Ly,

type are associate a peripheral "array first conductivity type active
area and fnmdhetimgnpaystngotsandibior$iné posgsohdcoonglobi;vity type,

wherein said secon conduct|V|t¥d YB Rran5|siors are asso%}ated with a
second conduct i ¥Ft¥£2§pe°BF eBiH sulating layer over sai

container capacitors; and

metal contacts formed through said third insulating
layer to said first metal plugs, said second metal plugs,
and said first bit line contact.

28. The device of claim 27 wherein said £first
and second metal plugs have an oval top down cross-
sectional shape.

29. The device of claim 28 wherein said metal
contacts have a round top down cross-sectional shape.

30. The device of claim 27 wherein said metal
contacts have a smaller diameter than said first and
second metal plugs.

31. The device of claim 30 wherein said first
metal plugs and said bit line plugs are in an N-channel
transistor area.

32. The device of c¢laim 27, wherein said bit
line contact and said respective metal contact formed
through said insulating layer are a unitary structure.

33. A memory device comprising:

a memory array comprising transistors of a first
conductivity type, wherein said memcry array first
conductivity type transistors are each associated with a
memory array first conductivity type active area;

a peripheral array area comprising transistors of



a first insulating |layer formed over said nmenory array area and said
peripheral array area; a pair of capacitor plugs and a bit |line plug forned
through said first insulating |ayer to contact said nenory array first
conductivity type active area; a second,insulating |ayer for oV id
first insulating |layer, said capacitor2plugs and said bit |?ﬁg“mﬁﬁéﬁﬁﬁ
capacitor containers forned in at |east said second insulating |ayer and
in contactS¥ehtsEPH eapAFEaYityl byee whekrin PALDI BEFABDPERer formed over

sai d Secongrr'ysgiéaiPgré@VS&ngp9t§@iéyfggggt9£é GonLainecs: wachehal plug

formed through” sald second 1 nsulating r to contact said bit line plug;
and net al prugsheémalasdrper f phet atondunayiaien tfypaedctimeoagkasand fir st

and second_insulating |layers to contact respective.active areas of said
por i pher al T3 TAGY FPPRE SORAUETRUPLS 6yPeOhna Bard SoCRACEERTAEY i vi ty
type._34. fyﬁ@ﬁmWHEEQYhCQaEQ”EétéhﬂgéoﬁdﬂEHDﬁYt§rE?ﬁe?t@én@@@ﬁbt&lng
transistors of a first conductivity type, wherein said nenory array first

conduct i vid¥e typeotiapsiisvoEl araceasf a988efrhi¥dtyi EHPE arpRdt
conductivity type RY rea; .a. periphe r rea.go i.si,ng

transi stors of Qs%?%é#ifggugg%ﬁﬁ%tﬁéygg F?%@?&mg%?gi%gégigggg?'pheral 25 30
March 2006Gaarswayafted séndondidt periyghtype braagi ateas are associated wth a
peri pheral array first conductivity e active .area, and further
onpri oi ng 1 arbi Bthr sobrcabestbnt pieEs R4 418" PheBhug Ebiea

through said first insulating layer to contact said
memory array first conductivity type active area;

a gecond insulating layer formed over said first
insulating layer, said capacitor plugs and said bit line
plug;

capacitor containers formed in at least said second
insulating layer and in contact with said capacitor
plugs;

a third insulating layer formed over said second
insulating layer and said capactorgs containers;

a metal plug formed through said second insulating
layer to contact gsaid bit line plug;and

metal plugs in said peripheral array area formed
through said first and second insulating layers to
contact respective active areas of said peripheral array
first conductivity type and said second conductivity
type.

34, A memory device comprising:

a memory array area comprising transistors of a first
conductivity type, wherein said memory array first
conductivity type transistors are each associated with a
first conductivity type active area;

a peripheral array area comprisgsing transistors of

said first conductivity type, wherein said peripheral



conductivity type wherein said second conductivity type transistors are
associated with a second conductivity type active area; a first insulating
| ayer forned over said nenory array area and said peripheral array area; a

pair of capacitor plugs and a bit l|ine gug formed through sghg f%E "
i nsul ating | ayer to contact said nennrg array first conductivVity. y@%
active area; a second insulating |layer fornmed over said first insulating

| ayer, saiFEApakirodr %@%@%?tbﬁﬁtgagﬂp%iFrﬁﬂﬁéstﬁFﬁg?réaﬁéépFéPtééntainers
conprisin of t a Lel L C n e citor plate
fornedirfhgﬁﬁl%é§$}£%?%§%%c%ﬁgé§ngg %%i%%ﬁ¥§§%??gﬁgtgggglégga?% sai d

peri pher alamza ayarad ebufohaedconpbr baghgsarangissbrandfseceadondsul ati ng

I t tact . ti ti f id i pher.al first
conduct i vi TSP Aypet G sEY® SEROHAT R oRatit POPPYSL GRECURCEHE P FHBAI at i ng

layer for neshoyest 5ok da APAEELOL at 6QN AL NELSse88hE BBhalicplivgsy and said
second insulating layer; a nmetal bit line contact formed through said

second arfdRhigeciveurBEfng |ayer to contact said bit line plug; and
retal sontacts {OEIBa: LAl AL LILESCLPRUASLLRD ghaichelgontact sal
wher ei n sarraptatea phgsshbd epaniphatal opredawnaeeass- secti onal shape. 36.
The device of clalm 35 phereln, 381 IBLa! .28 30007 §0.2000ug formed
through said first insulating layer to contact said
memory array first conductivity type active area;

a second insulating layer formed over said first
insulating layer, said capacitor plugs, and said bit line
plug;

capacitor containers comprising a bottom plate, a
dielectric layer and an upper capacitor plate formed in
at least said second insulating layer;

metal plugs in said peripheral array area formed
through said first and second insulating layer to contact
respective active areas of said peripheral array first
conductivity type and said second conductivity type;

a third insulating layer formed over said capacitor
containers, said metal plugs, and said second insulating
layer;

a metal bit line contact formed through said second
and third insulating layer to contact said bit line plug;
and

metal contacts formed through said third insulating
layer to contact said metal plugs in said peripheral
array area.

35. The device of claim 34 wherein said metal

plugs have an oval top down cross-sectional shape.

36. The device of claim 35 wherein said metal



contacts have a round top down cross-sectional shape. 37. The device of
claim 34 wherein said netal contacts have a smaller dianeter than said
first and second netal plugs. 38. The device of claim 37 wherein said

first conductivity type is N+. 39. The nory devi ce of clai Qgﬁfei”
said active areas have approxi mately naggortion of said firsg}ﬁgﬁﬁ econd

metal plugs diffused therein. 40. A nenory device conprising: a nenory
array and @CpeithherarecdrsaupdytapedOwsafyosfefBFY 1aPPAy SBFES -conpri si ng

at |east one acgess transjstgL.0beasti £3Lif0RguUEhLYLEY LYRG Ak aheast one
ﬁat 5 mntﬁ

capacitor for storing a data value't IS assocl ate sal d access
transi st orgontadteashavaeapshysiercdnamptag eheot saédl fyretnaect ed to an
active area of the at Ifast one access transistor, at |east one first
metal  pl WFEEPRLtPFLal | §TEBAnecting said at | east one polysilicon plug to

a netal layer oygr said fREDE¥varEayr al8dm SQi ghpeeipherall giifrewitry area
conprising at |east one peripheral transistor of a first or second

conduct i vi ¢§ndypleivity| e¥Be dAeNsecond netal plug electrically connected

to an active ar of i i . ansi s} or ,of id.tirst ;or second
conductivity ty%%j a%%gng?ggggoﬁggégé é%egiéiéaFFy W%%%%é%tgéaéo said first
and secondadeiat Pregs, haher ebprosamdtakiahocporatba béiveaddsfaldser

di aneter than said _first_and secgnd netgl glu s. 41. The nenory devi ce of
cl ai m 40, IWereFTCRAi BECRT rBLUGRdSEEBRBANEPEFEpIlugs have an oval top down

Cross- SECtionaﬁO§ha@ememory device comprising:
a memory array and a peripheral circuitry area, said
memory array area comprising at least one access
transistor of a first conductivity type, at least one
capacitor for storing a data value that is associated
with said access transistor, at least one polysilicon
plug electrically connected to an active area of the at
least one acceas transistor, at least one first metal
plug electrically connecting said at least one
polysilicon plug to a metal layer over said memory array
area, sald peripheral circuitry area comprising at least
one peripheral transistor of a first or second
conductivity type, at least one second metal plug
electrically connected to an active area of said
peripheral transistor of said first or second
conductivity type, and metal contacts electrically
connected to said first and second metal plugs, wherein
said metal contacts have a smaller diameter than said
first and second metal plugs.

41. The memory device of claim 40, wherein said
first and second metal plugs have an oval top down cross-
sectional shape.

42. The memory device of claim 40, further

comprising metal contacts electrically connected to said



42. The nmenory device of claim40, further conprising netal contacts
electrically connected to said 27 30 March 2006 first and second netal

pl ugs. 43. The nenory device of claim42, wherein said net aI contacts have
a smaller dianeter than said first and,second netal plugs. mgzmj)rmry
device of claim40, wherein sai d first“conductivity type is n-type

The menory_device of clai g/n ein said active areas have

appr oxi mat Bt5Sh@Hor EFonRT fm§fé? Pi‘l‘g?' and second netal plugs diffused

therein. 43. The memory device of claim 42, wherein said
metal contacts have a smaller diameter than said first
and second metal plugs.
44. The memory device of claim 40, wherein said
first conductivity type is n-type.
45. The memory device of claim 40, wherein said
active areas have approximately no portion of said first

and second metal plugs diffused therein.



