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;;JKDVANCED;DANASCENE PLANAR STACK CAPACI TOR FABRI CATI ON METHOD DESCRIP.%&%QL%?;;

BACKCGROUND COF THE | NVENTI ON Fi el d of the Invention The present inventi6 !

generally relates to fabrication of Dynam ¢ Random Access Menory (DRAM

cells and, nore particularly, to increasing capacitor storage for DRAM

cells. Background Description Increased capacitor charge storage is

critical in future DRAM cells. One way tolachieve this objective is to

i ncrease the area of the storage node. This nust be acconplished w thout

i ncreasi ng the oA®VANCED DAMASCENE ®PLANARecSTACKe CAPACETOReSS.

Many suggestions have been proposed in the literature to increase the

capacitor area in DRAM cel | s sIRABRI GATTONgMETHO®paci t ok structure, a

t hree di nensi onal capacitor structure, a pillar in

DESCRIPTION
BACKGROUND OF THE INVENTION

Field of the Invention
The present invention geherally relates to
fabrication of Dynamic Random Access Memory (DRAM)
cells and, more particularly, to increasing capacitor
stdfage for DRAM cells.
- Backgiound Description R f
Increased capacitor charge storage is critical
in future DRAM cells. One way'to achieve this
objective is to increase ;he area of the storage
node. This must be accomplished without increasing
the overall cell dimension for a given dielectric. _
thickness. Many suggestions have been proposed in the
literature to increase the capacitor area in DRAM
cells such as a corrugated capacitor structure, a
three dimensional capaciﬁor structure, a pillar in
“trench structure, a rough polysilicon structure, and
a ring structure. Some of the drawbacks of these

proposals are that complex multi-processing steps



trench structure, a rough polysilicon structure, and a ring structure. Sone
*of the drawbacks of these proposals are that conplex multi-processing steps
2 increase processing costs of the mcroelectronic device and decrease
device yield and that it is very difficult to control the structure and

mul ti-layer filmat nanoneter dinensions. Diffusion controls film
roughness. As a result, the process will Bot be able to extend in the
nanomet er scale dinmension. In the past, damascene_netal interconnect and

pl anari zati on pnoreeses prRtasEingsefopeaf ahhe BrgrPELeEETC™ER of the

Resear oh and DBGEEGEnERES Sargioae, Aqpied Vst phlichat i ety
| BM Jour nal of gRegeargh @ JRmetepnEné SstMabtus8, ahe. mdl thbnelyeh995, pp.
215-227)1 film at nanometer dimensions. Diffusion controls film
roughness. As a result, the process will not be able
to extend in the nanometer scale dimension.

In the past, damascene metal interconnect and
planarization processes had been developed and used
for Back End of the Liﬁe (BEOL) metal wiring for
microelectronic devices (IBM”Jqurnal of Research and
Developments, Vol. 39, ‘No. 1, January 1995, pp. 167-

188 and IBM Journal of Research and Developments,

Vol. 39, No. 2, March 1995, pp. 215-227).
i
SUMMARY OF THE INVENTION

It is therefore an object of the present
invention to provide a simple damascene fabrication
process for high:aspect surface area ratio for stack
capacitor structure suitable for gigabit DRAM device.

According to the invention, capacitor storage
.charge is increased by increasing storage node area.
A high aspect surface ratio stack capacitor is

- produced without increasing overall cell dimensions.
The node is formed with 1éyers of low doped and high
.doped concentration borophosphosilicate glass which

can be deposited by a single process step with

.



(SUMVARY OF THE INVENTION It is therefore an object of the present invention
to provide a sinple damascene fabrication process for high aspect surface
area ratio for stack capacitor structure suitable for gigabit DRAM devi ce.
According to the invention, capacitor storage charge is increased by )
I ncreasi ng storage node area. A high aspect surface ratio stack capacitor
I s produced wi thout increasing overall cet! dinensions. The node is formed
with [ayers of |ow doped and hi gh doped concentration boroghosphosilicate
gl ass whi ch c@resigepnsnometsy AiHERFIENT oSS tEYSFFhare 3 preci se

doped or  undoptl TayEYELY, FEoRSh 35 hae, g oo e SBARREN ° eat es
finger-like proiwetsoRsiinnbkRe ROGEghMY @tch rate. This etching

creates finger-like projections in the node, which

provide for greater surface area using a very

simplified precess requiring fewer processing steps.

-

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, éspects and
advantages will be better understood.from the
following detailed description of a preferred
embodiment of the invention with reference to the
drawings, in whiéh:

i Figufe 1 is a flow chart of the steps of the
invention; _

.Figure 2 is a schematic of a cross seétion of
the structure és it-appears after the first step of
the inventive précess; '

Figure 3A is a schematic of a cross section of
the structure as it appears after the fourth step of
the inventive process;

Figure 3B shows of detail of the structure éhown
- ..in Figure 3A;

Figur;-4 is a schematic of a cross section of

the structure as it appears after the eighth step of

the inventive process; and



Hrovide for greater surface area using a very sinplified process requiring
fewer processing steps. BRI EF DESCRI PTI ON OF THE DRAW NGS The foregoi ng and
ot her objects, aspects and advantages will be better understood fromthe
follow ng detail ed description of a preferred enbodi nent of the invention
with reference to the drawmngs, in which: Figure 1 is a flow chart of the
steps of the invention; Figure 2 is a schematic of a cross section of the
structure as it appears aft t he flé tep f the inventive ess;

Figure 3Ais a scheﬁ%QQF?ﬁ l%r%sgc 6ﬁ 5 thaﬁﬁﬁnﬁ%ﬁ%e% appear s
after the four RSt fledhe éé‘VP@téiéﬁeQE:QC‘é%%erF't%@ en?r&p@u\@poéfdet ai |

of the structure shown in Figure 3A,"Figure 4 is a schematic of a cross
section of thether deiwsrtiase iprapeears after the eighth step of

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMEﬁT OF THE INVENTION

Referring now to the drawings; and more
particularly to Figure 1,'thére is shown a flow chart
of the steps of the inventive method. First, as shown
in block 1, a borophosphosilicate glass (BPSG) layér
is deposited by low pressure chemical vapor
deposition (LPCVD) with a modulation of dopant .
concentration of phosphorous by a single déposition
step. A cross section showing this is shown in Figure
2. Such layers can be obtained in a chemical vapor
deposition (CVD) reactor of multi-gas outlets such as
the Lam Integrity 9800. Other CVD reactors of similar
configuration can also be used for the BPSG film
deposits. The preferred temperature range is 725°C to
750°C, but the required modulation of the dopant
concentration can be obtained at any temperature
below 800°C.

As can be seen in Figure 2, there are a'
substrate 21 and multiple layers of alternating low
22 and ﬁigh 23 dopants (boron and bhosphorous) BPSG

films. The concentration of a dopant may range from

¢



.the inventive process; and 4 Figure 5 is a schematic of a cross section
of the structure as it appears after the final step of the inventive
process. DETAI LED DESCRI PTI ON OF A PREFERRED EMBODI MENT OF. THE | NVENTI ON
Referring now to the drawi ngs, and nore particularly to Figure 1, there is
shown a flow chart of the steps of the ingentive nethod. First, as shown in
bl ock 1, a borophosphosilicate gl ass (BPSé) | ayer is deposited by | ow

pressure chenical vya or. deposif i PQD) W aspodulat] opant
concentration_Sgoﬁ*ogbﬁd?od% %¢§£ség65§§hg§% pfigﬁgs%ggﬁiﬁggg%gg'section
showi ng this i ghehewsd efiguesuld Reed hayeralcdophetokiozigeatt fat fon

chem cal vapor deposition (CVD) reactor of hulti-gas outlets such as
of about 20% by weight with about 10% by weight of
phosphorous and 10% by weight  of boron. A low dopant
concentration layer may haﬁe a concentration range of
less than 0.5% to about 1% by weight and a high
dopant concéntration layer may have a concentration
range of about 3% to aboﬁt 10% by weight. The layers
can be BPSG, phosphosilicate glass (PSG), or
borosilicate glass (BSG) films. The thickness of the
layers may range from about 1 to about 1000 nm.

Next, as indicated by block 2 of Figure 1, the
product is mask pattefned. Plasma enhanced chemical
vapor deposition (PECVD) film deposited at low
temperatufe (<300°C) can be used to form spaces to
reduce dimensions of the lithography opening. The
film can be deposited using the referenced plasma CVD
system with SiH, + NH; + N, reactants. The top nitride
film is then etched off leaving spacer behind.

In the step shown in block 3, the BPSG is then
reactive ion etched (RIE). In the step shown in block
4, wet etching is then done to form a fingered
structure. Any wet etch solution can be used for

. which the BPSG etch rate depends on the borbﬁ and
phosphorous dopant. content. B

Figure 3A shows the resulting fingered

structure. In Figure 3A, there are the substrate 21



. the LamIntegrity 9800. Qther CVD reactors of simlar configuration can

al so be used for the BPSG fil mdeposits. The preferred tenperature range is
725[err]C to 750[err]C, but the required nodul ation of the dopant
concentration can be obtained at any tenperature bel ow 800[err]C. As can be
seen in Figure 2, there are a substrate 21 and nmultiple |ayers of
alternating | ow 22 and hi gh 23 dopants (bbron and phosphorous) BPSG fil ms.
The concentration of a dopant nmay range from 5 about 0.1%to about 10%
by wei ght for aandhldyeast offHeovBREmpEd | Phespheroage (8%t BYawed

concentrati on gheRbaul 00 b SN Al BRI HBRE Ol or

gaKi gﬁve a congenibayne) ANGRWing 658 ¢PER Pi2%40 fheuwalWdomeirdt and

via 24 are distinguished by fingers 25 which form as

a result of the varying etch rates between the

layers. Figure 3B, an enlarged detail of the’ fingers

shown in Figure 3A, illustrates the depth 26.and

repeat 27 dimensions of the fingers 25. Depth

dimension 26 can be controlled by the dopant content.

The repeat 27 distance debends on the period of _

layers in the BPSG and hence can be controlled by the

variation of the piatén.rotation rate in the reactor.

A rapid thermal anneal step cah be implemented after

wet etching to eveniy-distribute thé ﬁ and_? dopants
in the BPéG. |

Returning to Figure 1, in the step shown in

block 5, conformal titanium nitride is deposited as
condﬁcting film. Titanium nitride films can be formed
by either conveﬁtional or plasma Electron Cyclotron
Resonance plasma using TiCl, and nitrogen-based
precursors and as Nﬂaand/or N,. The titanium nitride
film enhances the adhesion between the oxide layer
and subsequent Ta,0; film. It also may improvg the

- overall electrical leakage. It should be noted that

other conducting, conformal film, such as TaN or CoN,

can also be used for the same purpose.



-

dopant concentration | ayer may have a concentration range of about 3%to
about 10% by wei ght. The | ayers can be BPSG phosphosilicate gl ass (PSG,
or borosilicate glass (BSG filnms. The thickness of the |ayers may range
fromabout 1 to about 1000 nm Next, as indicated by block 2 of Figure 1,
t he product is mask patterned. Plasma enhanced chem cal vapor deposition
(PECVD) fil m deposited at Iom/tenperature'ﬁ<300[err]C3 can be used to form

spaces to reduce dinensions of the lithography gpening. [T Ll mcan be
deposi ted usi ng t he ¥eftdrenesP pFacHR EVDL%#EI%WW id[’bg'riljl’ TOH err] +
N[ err] reactant T L L xq | i s 0idn! £AVERG Spacer -
behind. In theC§H§§¥§é%ﬁ?%$ﬁ%}%§kég?H%hZT%g%g I s then ré%ctive i on et ched
(RIE). In the gteptdWIh naddekod, toetraghehi agyi sthiean ctorfortmat or m a

fingered structure. Any wet etch solution can he used for whjch the BPSG
etch rate depeménasmduret beg ofilibndwhhbsprpropyigssdit heh ahielerhuie 3A
shows the resubgﬂg%gﬁémgggfh.also.be_used. An alternative £film
which is both conformal and high dielectxric constant
is SrTiO,- Other highly conformal dielectric constant
films of the same tybes‘éan be used for the same
purpose. Then, in the step shown in block 7,
conductive polysiliqon (doped p or n-type depending -
on devices) is deposited. In the step shown in block
8, the polysilicon, Ta,0s, and titanium nitride
conducting layer is removed with chemical mechanical
polish (CMP).
The structure after the eighth step is shown in
Figure 4. Here, the substrate 21 and high 22 and low
23 dopant layers are as they were in Figure 3A. The
fingers 25 and the bottom of the via are now coated
first with thin layer 28 of TiN and then with thin
layer 29 of Ta,0;. The via has been filled with doped
polysilicon 30.
| Next; in the step shown in block 9 of Figure 1,
a partial etch is performed with wet etching back to
. the doped polysilicon. In the step shown in Block 10,
a thin Ta,0s/TiN film is deposited. An altermative

dielectric, as previously discussed may also be used.

In the step shown in block 11, a chemical mechanical



structure. In Figure 3A, there are the substrate 21 6 and | ayers of |ow
*doped phosphorous (2% by wei ght) BPSG film 22 and hi gh doped phosphorous
BPSG film (6% by wei ght) 23 having an etch via 24. The walls of the via 24
are distinguished by fingers 25 which formas a result of the varying etch
rates between the |layers. Figure 3B, an el arged detail of the fingers
shown in Figure 3A, illustrates the depth 26 and repeat 27 di nensions of

the fingers 25 H%ﬁgn ' c nt,¢.0 d Je s@gont ent .
The repeat 27 E%é?%%ge epeﬁ%%qgﬁg%hggpgngg g? ngeng}n tﬁ%gg%g%}gnd'
hence can be copinehfead mpideowaslassosanf behaesplaten prattaidtorthiate in the
reactor. A rapid thermal anneal step can be inplenented after wet etching
to evenly di st iowere ayes Prier L@ oPMRt sFipadiy . ppRcthe step shown

in block 12, BPSG film is plasma CVD deposited.

Figure 5 shows the structure obtained after this
final step. Tag%/TiN layers 31 and 32 have been
deposited over the doped polysilicon, and plaéma BPSG
33 has been deposited over the whole structure.

After the formation of the capacitor, the
electrodes can be contacted by standard techniques
either from the fabricated silicon substrate or from
above. These steps have to be implemented either in
the fabrication of the silicon substrate before
synthesis of the capacitor or in the subsequent steps
leading up to the first level electrical wiring of
the devices (M,).

Thé key to the formation of fingered stacked
capacitor is the wet etch selectivity between
altexrnate déposited layers. By selecting materials
that could be deposited in.the same process chamber,
shorter process times and better defect control can
be realized.

While the invention has been described in terms

.of a single preferred embodiment, those skilled in
the art will recognIée_that the invention can be
practiced with modification within the spirit and

scope of the appended claims.



Returning to Figurel, in the step shown in block 5, conformal titanium
'nitride is deposited as conducting film Titaniumnitride films can be
formed by either conventional or plasma El ectron Cycl otron Resonance pl asma
using Tid[err] and nitrogen-based precursors and as NH err] and/or Nerr].
The titaniumnitride filmenhances the adhgsion between the oxide |ayer and
subsequent Ta[err](err] film It also may inprove the overall electrica

| eakage. It should be noted that other Eﬁﬂgﬁgting, conformal film such as
TaN or CoN, -can al so be used for the sane purpose. 7 In the step shown
in block 6, thin_(12-15 nm conformal tantalumoxide (Ta[err]err])
deposition in the reactor.-In addition to Ta[err](Jerr], any other
conformal, noncondudtawningi thuai deseppbedr catre|iynvendiiai elwaati weconst ant

. could al so be Uﬁ?d. An al terna ige film _
claim as new an esire to secure by Letters Patent

is as follows:

1. A method of making a stack capacitor comprising
the steps of:

providing a substrate;

depositing alternating-layers of low
concentration doped oxide film and high concentration
doped oxide film on said substrate;

mask patterning said layefs forming a via;

dry etching said layers;

selectively wet étching said layers;

depositing thin layers of a conformal,
conducting film and.a conformal, high dielectric
constant film on a bottom and a multiplicity of sides

- of said via; |

filling said via with dobe polysilicon;

pianarizing said via filled with polysilicon;

wet etching said polysilicon;

depositing thin layers of a conformal,

. conducting film and a conformal, high dielectric

constant film over said polysilicon; and

depositing borophosphosilicate glass over said

layers and polysilicén.

I

) O



Wwhich is both conformal and high dielectric constant is SrTigerr]. Qher

hi ghly conformal dielectric constant filnms of the sanme types can be used
for the sane purpose. Then, in the step shown in block 7, conductive

+ polysilicon (doped p or n-type dependi ng on devices) is deposited. In the
step shown in block 8, the polysilicon, Tg[err]Qerr], and titaniumnitride
conducting layer is renoved with chem cal "mechani cal polish (CWP). The
structure after the eighth step is shown in Figure 4. Here, the substrate
21 and high 22 and | ow 23 dopant | ayers are as they were in Figure 3A. The

fingers 25 and 4 he bRtHherhel bFemukamdy @ nAMGCHhditst ¥t bnt Bhahayer
28 of TiN and then with thin layer 29 of Ta[err]Jerr]. The via has been
filled with doped wetysihi sand3gtelent depadid isiepishchemioabl vapod of
Figure 1, a partial etch is performed with wet etching back to the doped
pol ysilicon. | FEBEEEtERIshown in. block 10, a thin Ta[err]Qerr]/TiN film
I s deposited. An alternative :

3. A method of making a stack capacitor as in claim
1, wherein said.low doped oxide film is selected from
the group consisting.of borophoSphosilicate glass,
phosphosilicate glass, and borosilicate glass; and

wherein said high doped oxide film is selected
from the group consisting of borophosphosilicéte

glass, phosphosilicate glass, and borosilicate glass.

4. A method of making a stack capacitor'as in claim

1,“whereiﬁ said low doped oxide film has a

concentration range of 0.5 to 1 % by weight.

5. ‘A method of making a stack capacitor as in claim
1, wherein said high doped oxide film has a

concentration range of 3 to 10 % by weight.

6. A method of making a stack capacitor as in claim
1, wherein said low doped oxide film has a thickness
of 1 to 1000 nm. .
7. A method of making a stack capacitor as in claim

1, wherein said high doped oxide film has a thickness

-

) O A O |



Jdielectric, as previously discussed may al so be used. In the step shown in -
bl ock 11, a chem cal nechani cal polish (CMP) is done to touch up and
renove Ta[err]Jerr]/Ti N up-layer. Spin-on glass can be used to protect the
| ower area prior to CMP. Finally, in the step shown in block 12, BPSG film
I's plasma CVD deposited. Figure 5 shows ttlg_ structure obtained after this
final step. Ta[err]Jerr]/TiN layers 31 and 32 have been deposited over the

doped pol ysilicgp, ,a I I8, BPSG 33 has been deposited over the whol e
structure. Afte((r;Et %ngOI&I’?%tIOI’?ﬁOf the capacitor, the electrodes can be

contacted by standard techniques either fromthe fabricated silicon
substrate or from above. These steps have to be inplenmented either in the
fabrication of 8he sAl meshosuieft makdireforatagtdapaciobrt as dapadiatior or
'n the subsequept gheps;teadsnp i d it dsied el £LES! fhoal wiring of

selected from the group consisting of TiN, TaN, and

CoN; and

wherein said conformal, high dielectric constant
film is selected from the group consisting of Ta;&_

and SrTiO;.

9. A method of making a stack capacitor.aé in claim
1, wherein said conducting, conformal film is TiN;
and

wherein{sa?d conformal, high dielectric constanﬁ

film is Ta,0;.

10. A stack capacitor comprising:

a substrate having alternating layers of low
concentration doped oxide film and high concentration
doped oxide film;

a via having walls with finger like projection:
lined with conformal, conducting film and conformal,
high dielectric constant film and filled with

.polysilicon; and .
a layer of borophosphosilicate glass covering

said layers and said via.

* C L M S *



the devices (Merr]). The key to the formation of fingered stacked
capacitor is the wet etch selectivity between alternate deposited | ayers.
By selecting nmaterials that could be deposited in the same process chanber,
shorter process tinmes and better defect control can be realized. Wile the
I nvention has been described in terns of ggsingle preferred enbodi nent,

those skilled in the art will recognize that the invention can be practiced
wi th modificat i Wi @ﬂhél@%a%%éiéoﬁnéssfﬁpélgimt”J]@ am‘é%qch B 4B 9
CLAI M5 Havi ng thus described our invention, what we claimas new and desire

to secure by L&bheﬂbﬂ@ﬂ(ﬁnlde;Emimoisoselected-from the group
consisting of 'borophosphosilicate glass,
phosphosilicate glass,'and borosilicate glass; and
wherein said high doped oxide film is selectéd
f;ém the group consisting of borophosphosilicate

glass, phosphosilicate glass, and borosilicate glasé.

12. A stack capacitor as in claim 10, wherein said
low doped oxide film has a concentration range of

0.5% to 1% by weight.

13. A stack capacitor as in claim 10, wherein said
high doped oxide film has a concentration range of

i 3% to 10%~by weight.

14. A stack capacitor.as in claim 10, wherein said
low doped oxide film has a thickness of 1 nm to 1000

nm.

15. A stack capacitor as in claim 10, wherein said
high doped oxide film has a thickness of 1 nm to 1000

nm.

16. A stack capacitor as in claim 10, wherein said

conducting, conformal film is selected from the group

”
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1. A nethod of rmaking a stack capacitor conprising the steps of: providing
a substrate; depositing alternating |ayers of |ow concentration doped oxi de
filmand high concentrati on doped oxide filmon.said substrate; mask
rpatterning said layers formng a via; dry etching said |ayers; selectively
wet etching said |ayers; depositing thin | agers of a conformal, conducting
filmand a conformal, high dielectric constant filmon a bottom and a
multiplicity of coindeisstoingabs Tim, fhll,i BAdS¥dfl;Visjgh th dope polysilicon;
pl anarizing said via filled with polysilicon; wet etching said polysilicon;
depositing thin | ayeeein coaidraanfornaduchint BHileheuitd i CODHREHRL

hi gh dielectri cfgq_gls%@tsgié&géef sai ghgog|;¥3i | i con; «and depositing
g a

bor ophosphosi | i cat e glass over en Oup consisting of Ta,O;
and SrTio,.
17.

A stack capacitor as in claim 10,wherein said

conducting, conformal film is TiN; and

wherein said conformal, high dielectric_éonstant

film is Ta,04.

* € L M s *



Jayers and polysilicon. 10 2. ‘A met hod of making a stack capacitor: as
in claiml, wherein said step of depositiing is chem cal vapor depositing.
3. A nmet hod of making a stack capacitor as in claim1, wherein said | ow
- doped oxide filmis selected fromthe gisoup consisting of

bor ophosphosilicate gl ass, phosphosilicate glass, and borosilicate gl ass;

and wherein said high dom%?V%NéEDfPthS@EﬁELPEMNﬂRT@TNGK“E#F Qﬁ
consi sting of borophosphosilicate glass E osphosi licate glass,. an

"borosilicate glass. 4. A method of FABRAGAAIONAMETHSM:citor as in claim
1, wherein said | ow doped oxide filmhas a concentration range of 0.5 to 1

% by weight. 5. A nethod of naking'a stack capacitor as in claiml,
wherein said high doped OXIde'uﬂégékg%ebF THE DISCLOSURE

Capacitor storage charge can be increased by
increasing storage node area. A high aspect surface
ratio stack capacitor is produced without increasing
overall cell dimensions. The ndde is formed with
layers of low doped and high doped concentration
borophosphosilicate glass which is deposited by a
single process step with precise nanometer
dimensions, are selectively etched éo that either
doped or undoped layers will have a higher etch rate.
This etching creates finger-like projections in the
node, which provide for greater surface area using a
very simplified process requiring fewer processing

steps.

Fig. 1



ap—éentratlon range of 3 to 10 Wbby melght 6. A net hod of maki ng a stack
acitor as in claiml1, wherein said Iom/doped oxide filmhas a thickness
“of 1 to 1000 nm 7. A nmet hod of making a stack capacitor as in claiml1,
~wherein said high doped oxide filmhas a thickness of 1 to 1000 nm 8.

A nmet hod of making a stack capacitor as in claim1l, wherein said
conducting, conformal filmis selected fidnthe group consisting of TiN,
TaN, and CoN, and wherein said conformal, high dielectric constant filmis
sel ected fromthe group consisting of Ta[err](Ierr] and SrTiJerr]. 9. A
met hod of making a stpCK capacitor as Tm ctarmm L, wiergi n sai d conducti ng,

conformal filmis TiN andDEPQSIT ALTERNATE LAYERS OF
HIGH AND LQW DOPED BPSG

B

MASK PATTERNING AND SPACER
DEPOSTTION

DRY ETCH OXIDE MULTILAYERS

1
RESIST STRIP

Y
WET ETCH TO FORM FINGERS

i

DEPOSIT THIN TIN AND Ta 505 LAYERS
AND POLYSILICON

1
PLANARIZE

| ]

WET ETCH TO REMOVE OXIDE
 MULTILAYERS

N
NODE DIELECTRIC

!

TOP ELECTRODE

FIG. 1



wherein said conformal, high dielectric constant filmis Ta[err](err]. 10.
A stack capacitor conprising: a substrate having alternating layers of |ow
concentration doped oxide filmand high concentration doped oxide filnm a
via having walls with finger |ike projection lined with confornal,

- conducting filmand conformal, high dielectric:constant filmand filled

wi th polysilicon; and a | ayer of borophosphosilicate glass covering said

| ayers and said vi a. 12 11. A stack @#pacitor as in claim 10, wherein
said | ow doped oxide filmis selected fromthe group consisting of

bor ophosphosilicate gl as phosphosilicate glass, and borodilicate gl ass;
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wher‘ei n said high doped oxide filmis selected fromthe group consisting of
borophosph05|llcate gl ass, phosphosilicate glass, and borosilicate gl ass.
12. A stack capacitor as in claim10, wherein said | ow doped oxide film has
a concentration range of 0.5%to 1% by weight. 13. A stack capacitor as in
claim 10, wherein said high doped oxide filmhas a concentration range of

- 3% to 10% by weight ,.14. A stack capacﬁ(%r as in claim110, wherein said

- | ow doped. oxi de f||25h 1000 nm 15. A stack

~ capacitor as in claim 10 erein said high doped oxijde fj9m has a
t hi ckness of 1 nmto 100 16. A stack capacitor ds in claim10, wherein

i s A
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13.céonsisting of ‘TiN, “TaN, and CoN;, and wherein sai.d conformal, high
drelectric constant filmis selected fromthe group consisting of
Ta[err]Oerr] and SrTi 8. 17. A stack capacitor as in claim 10, wherein said
conducting, conformal filmis TiN, and wherein said conformal, high
~dielectric constant filmis Ta[err]Jerr].
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