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PAD STACK WITH A POLY SI ETCH STOP
FOR TEOS MASK REMOVAL WITH RIE

FIELD OF THE INVENTION

The invention relates generally to DRAM structures and
more particularly to a method for substantially preventing
the undercutting of the pad oxide during the removal of the
TEOS mask.

BACKGROUND OF THE INVENTION

Typical dynamic random access memories (DRAMS)
comprise multiple storage cells. each including a data stor-
age capacitor and an access transistor. Such structures are
used as semiconductor memories.

DRAMs are generally implemented with one of two
storage cell configurations. The first storage cell configura-
tion comprises a “multilayer” capacitor structure formed on
a semiconductor substrate. The other storage cell configu-
ration comprises a “trench” capacitor structure formed on a
semiconductor substrate. Since the “trench” capacitor struc-
ture allows for the highest density of memory cells per given
area of semiconductor substrate, a preference for trench
DRAM cells in various micro-clectronic devices has been
increasing steadily in recent years.

A typical capacitance storage trench for a DRAM cell
comprises a generally cylindrical-shaped trench that is
etched into the surface of a semiconductor substrate. The
trenches are typically created in the semiconductor substrate
using a deep trench etch process such as reactive ion etching
(RIE). Before etching can be performed. a multilayer mask
is deposited over the semiconductor substrate and patterned
to enable the trenches to be selectively created in the
appropriate areas of the semiconductor substrate. This is
accomplished by first depositing a pad oxide layer over the
semiconductor substrate. Next, a pad nitride layer is depos-
ited over the pad oxide layer. The mask layer is completed
by depositing a pad TEOS (tetra-ethyl-orthosilicate) layer
over the pad nitride layer and patterning the three pad layers
using conventional techniques. The patterning of the mask
layer exposes selected regions of the semiconductor sub-
strate where the trenches are to be created. The pad TEOS
serves as a RIE hard mask material for deep trench etching.

After the deep trench etch process is performed. portions
of the pad nitride layer overhang the trenches and must be
removed before further DRAM processing can take place.
Further DRAM processing also requires the removal of the
pad TEOS layer. Presently. the overhanging pad nitride
portions and the pad TEOS layer are removed using two
separately performed wet chemical isotropic etching proce-
dures which produce a severe undercutting of the pad oxide
and pad nitride layers.

Accordingly. there is a need for a method which allows
the overhanging pad nitride portions and the pad TEOS layer
to be removed without undercutting the pad oxide and pad
nitride layers.

SUMMARY OF THE INVENTION

A process for removing a mask used for patterning device
structures is disclosed. The process comprises providing a
substrate of semiconductor material on which the device
structures are formed. A mask is formed on the substrate. In
accordance with the invention. the mask comprises a hard
mask layer and a hard mask etch stop layer below the hard
mask layer. The mask layer is patterned to define a selected
region. A portion of the substrate in the selected region is
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removed. After the portion of the substrate is removed. an
anisotropic dry process is performed to remove the portions
of the hard mask layer that remains on the surface of the
substrate. The anisotropic dry process. such as a reactive ion
etching. is selective to the hard mask etch stop layer. In this
manner. the RIE removes the hard mask layer without
effectively removing the hard mask etch stop layer. The use
of the RIE reduces the occurrence of undercutting in the
remaining layers of the mask.

BRIEF DESCRIPTION OF THE DRAWINGS

For a detailed understanding of the present invention.
reference should be made to the following detailed descrip-
tion taken in conjunction with the accompanying drawings
wherein:

FIGS. 1A-1G are cross-sectional side views through a
substrate which depict a prior art method for TEOS mask
removal;

FIG. 2A is a cross-sectional side view through a substrate
after depositing a pad stack with polysilicon as an etch
stopper for TEOS mask removal in accordance with the
invention;

FIG. 2B is a cross-sectional side view through the sub-
strate of FIG. 2A after patterning the pad stack;

FIG. 2C is a cross-sectional side view through the sub-
strate of FIG. 2B after deep trench etching;

FIG. 2D is a cross-sectional side view through the sub-
strate of FIG. 2C after sidewall passivation stripping;

FIG. 2E is a cross-sectional side view through the sub-
strate of FIG. 2D after pad TEOS removal;

FIG. 2F is a cross-sectional side view through the sub-
strate of FIG. 2E after node dielectric formation;

FIG. 2G is a cross-sectional side view through the sub-
strate of FIG. 2F after trench filling with polysilicon; and

FIG. 2H is a cross-sectional side view through the sub-
strate of FIG. 2G after CMP removal of the polysilicon pad
etch stop layer.

DETAILED DESCRIPTION OF THE
INVENTION

The present invention relates generally to the fabrication
of devices. In particular, the invention is directed to the
reduction or elimination of undercutting of one of the pad
layers, such as the pad oxide, that occurs during mask
removal. For purposes of illustration, the present invention
is described in the context of a trench capacitor device.
However, the invention is significantly broader and extends
to the fabrication of devices where undercutting of a pad
layer adversely affects subsequent process steps.

A description of conventional mask and mask removal
techniques is provided before discussing the invention.
Referring to FIG. 1A. a capacitance storage deep trench 20
for a DRAM cell is shown. The trench capacitor is formed
by coventional patterning and etching techniques. Such
techniques. for example. are described in Muller et al..
Microelectronic Engineering, 27. p457 (1995); and Boudur
et al., Extended Abstracts, Electrochem. Soc., Vol. 90-1
(May 1990). both herein incorporated by reference for all
purposes. As shown. a conventional pad stack 12 is formed
on the surface of a substrate 10. The pad stack serves as an
etching mask. The mask is patterned so as to define regions
wherein trenches are formed using. for example, conven-
tional reactive ion etch (RIE) techniques.

The pad stack comprises a pad oxide layer 14. a pad
nitride layer 16, and pad TEOS layer 18. The pad TEOS
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layer provides a hard mask for the RIE, the nitride layer
serves as a polish stop for subsequent chemical mechanical
polishing (CMP) step. and the pad oxide promotes adhesion
of the pad nitride layer to the substrate as well as relieving
stress at the interface.

As shown in FIG. 1A a sidewall passivation film 24 is
built up along the upper portion 22 of the trench sidewall 21
as a result of the RIE deep trench etch process. Also, the
edges of the TEOS layer defining the trench typically have
a relatively higher exposure to the vertical bombardment of
ions during the RIE than the planar portions of the TEOS
layer. Higher exposure of ions increases the etch rate,
resulting in faceted top corners 26 in the pad TEOS layer 18.
Generally. the faceted top corners 26 of the pad TEOS layer

4

additional undercutting of the pad oxide layer. As previously
discussed. such additional undercutting adversely affects
subsequent process steps such as CMP.

Referring to FIG. 2A. a pad stack 42 formed on the
surface of a semiconductor substrate 40 is shown. The pad
stack serves as lithographic mask for defining and forming
capacitance trench regions in the substrate. As shown, the
pad stack comprises a plurality of pad films. including an
adhesion promoting layer 44, a polish stop layer 46. a hard
mask etch stop layer 48. and a hard mask layer 50. that are
formed sequentially on the surface of the substrate. Various
conventional techniques are useful for forming the pad
films. These techniques, for example. include thermal oxi-
dation and various chemical vapor deposition (CVD) tech-

18 can be tolerated as long as the facets 26 do not reach !5 niques such as low pressure CVD (LPCVD). atmospheric-
down to the underlying pad nitride layer 16. Facets in the pressure (APCVD). and plasma-enhanced CVD (PECVD).
pad nitride layer can detrimentally affect the chemical- Such techniques are described in Sze. VLSS Technology, 2nd
mechanical polishing process that takes place later on in ed., McGraw-Hill (1988). which is herein incorporated by
further DRAM processing. reference for all purposes.

FIG. 1B, shows the capacitance storage trench 20 of FIG. 20 iy stratively. the hard mask layer comprises a TEOS layer
'lhA afttltlr1 the ;exiov:l of the si(;elwa;l gassiv;tion aic!nlx 24 31112 olf s:.liﬂicient thi::l;rness to O;:z/cglt the Rél; process for fonm;;g

e pulling back of a portion 31 of the pad nitride layer the deep trench from eroding the TEOS so as to expose the
which overhangs the opening of the deep trench 20 using a preceding layer. Other material such as boron doped silicate
wet chemical process such as a dip in a buffered solution of glass (BSG) is also useful. ically, the TEOS layer is
hydrofluoric acid. The wet chemical process also tends to 25 about S000-7000 angstroms (A) thick. Beneath the hard
pull back the pad TEOS layer 18 at edges 28 and exposes a mask layer is the hard mask etch stop layer 48. The hard
portion of the underlying pad nitride layer 16. Moreover. mask etch stop layer enables the use of an anisotropic dry
since the wet chemical process is isotropic, it also undercuts process. such as RIE. The RIE is selective to the hard mask
the pad oxide layer 14 shown at edges 30. 2 :.ch S'tt(l)1p laye; en'ablling the rqm()\;zl olf1 thg hardkm.alscl;1 layer

Removal of the pad TEOS layer is achieved using a wet without effectively removing the hard mask etch stop
chemical process. However. since the pad nitride layer is 1ay“’;t) (;(i) prevent exposure of the preceding lay(?rs. In one
exposed, removal of the pad TEOS undesirably causes  embodiment, the hard mask etch stop layer comprises a layer
further undercutting in the pad nitride layer. Further under-  of polysilicon having a thickness sufficient to prevent expo-
cuing ofth pad iTde Layr leads o Ling of of e D0t s mask oy 0. Topialy. te hickncesof h cch stp
undercutting of the pad nitride layer is avoided by delaying ~ layer is about 40-60 nanometers (nm). In one experiment.
the removal of the pad TEOS layer until subsequent process  about a 50 nm polysilicon etch stop layer was sufficient to
steps have been completed. These subsequent process steps  prevent exposure of the preceeding pad films while remov-
protect the exposed edges of the oxide layer. as will be , 1DE the TEOS har.dmask having a thickness of. after the RIE
apparent. from undercutting during an isotropic wet chemi-  process for forming the deep trench. about 50-250 nm.
cal process. Alternatively, a RIE process selective to silicon nitride is

Referring to FIG. 1C, a thin dielectric film or node performed to removed the TEOS layer. The use of the RIE
dielectric layer 32 is formed along the entire surface of the selective to silicon nitride enables the pad nitride to serve as
deep trench using conventional thermal oxidation tech- ,5 an etch stop layer during the removal of the TEOS layer.
niques. Next, as shown in FIG. 1D. a polysilicon plug 34 is enabling the etch stop layer 48 between the TEOS layer 50
deposited using conventional techniques such as low pres- and the pad nitride layer 46 to be eliminated. As will be
sure chemical vapor deposition. to fill the deep trench. The ~ apparent from the subsequent description. the invention
filling of the trench with polysilicon also forms a polysilicon reduces the undercutting of the pad oxide layer 44 caused by
layer 36 on the substrate surface. Finally in FIG. 1E. the s, conventional wet chemical process for removing of the hard
surplus polysilicon layer 36 (shown in FIG. 1D) deposited = mask layer 50.
during the formation of the polysilicon plug 34 from the The polish stop layer 46 comprises a nitride layer formed
polysilicon trench fill is removed by a chemical-mechanical by. for example, LPCVD. The thickness of the nitride layer
polishing (CMP) step. is suﬂ?cicnt to prevcr_lt a polishing‘stcp. such as CMP., from

From FIG. 1E. the polysilicon plug 34 covers the pad ss €Xposing the underlying layer. Typically. the thickness of the
oxide layer. thus protecting it from further undercutting nitride layer is about 200-240 nm, preferably about 220 nm.
caused by the wet chemical etching process. As such,  The adhesion promoting film comprises. for example. a
removal of the pad TEOS layer 18 by a wet chemical process thcrmallﬁ grown pad oxide layer having a thickness of about
such as a hydrofluoric acid bath, can be achieved without ~ 70-120 A, preferably about 80 A.
detrimentally eroding the pad oxide layer. After the pad g9  FIG. 2B depicts the substrate 40 of FIG. 2A after pattern-
TEOS layer is removed as shown in FIG. 1IF. the polysilicon ing the mask layer 42 using conventional photolithography
plug 34 extends out over the pad nitride layer 16. techniques to remove a selected area 52 of the mask layer 42
Accordingly, an additional CMP touch up is performed to to expose an underlying portion of the substrate 40 where the
planarize the substrate 10 as depicted in FIG. 1G. deep trench will be located.

FIGS. 2A-2H show an embodiment of the invention. The 65  In FIG. 2C. a deep trench 54 is formed in a conventional

P

invention enables the removal of the hard mask layer of the
etch mask after formation of the deep trench without causing

anisotropic RIE trench etch. A sidewall passivation film 60
is formed on the upper portion 58 of the trench sidewall 56
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during the RIE trench etch. In FIG. 2D. the sidewall passi-
vation film is wet chemically removed by dipping in a
buffered or diluted hydrofluoric acid. The duration of the
acid dip is optimized to remove substantially only the
sidewall passivation film. By optimizing the acid dip to
remove substantially only the sidewall passivation film, the
amount of time that the pad oxide layer is exposed to the acid
is relatively short. As a result, undercutting of the pad oxide
layer is reduced. In practice, an undercut of about 1-6 nm
occurs in the pad oxide.

At this stage of processing. the remaining pad TEOS layer
50 is now removed using an anisotropic process such as a
dry RIE etch process. The RIE is highly selective to the
material of the pad etch stop layer (i.e. etches the material of
the etch stop layer at a very low rate compared to TEOS). In

10

6

removing a portion of the substrate in the selected region:
and

performing an anisotropic process to remove the portions
of the hard mask layer that are not located in the
selected region, the anisotropic process being selective
to the hard mask etch stop layer to effectively prevent
the removal of layers underlying the hard mask etch
stop layer, at least part of the anisotropic process being
performed when the edges of the plurality of layers of
the mask are exposed.

2. A process for fabricating a capacitance storage trench

for a random access memory cell. the process comprising:
providing a substrate of semiconductor material;

forming a mask on the substrate, the mask comprising a

one embodiment. since the pad etch stop layer comprises 15 plurality of layers including a hard mask etch stop layer
polysilicon. the RIE is highly selective to polysilicon. The overlying the substrate. and a hard mask layer overly-
result of the RIE is depicted in FIG. 2E. Since the RIE etch ing the hard mask etch stop layer;

ocess is anisotropic, only locations exposed to vertical ion - :
l?b:)mbardrnem are etched. )I:Io additiona]pundercuttjng of the P at.temmg the mask to define a selecth region for form-

. S ing the trench, the patterning forming edges of the

pad oxide layer 44 occurs because vertical ion bombardment 20 larality of 1 £ th k-
is shadowed by the pad nitride layer 61. Accordingly. it is p ur' ty of a.yers Of The mask, . .
not necessary to protect the pad oxide layer 44 with a silicon removing a portion of the substrate in the selected region
plug, which is required with conventional trench formation to form the trench;
techniques. Furthermore, the immediately following pro- exposing the edges of the plurality of layers of the mask:
cessing steps benefit from a planar surface (i.e.. no TEOS 25  performing an anisotropic process to remove remaining
topography). thereby eliminating the need for a CMP pol- portions of the hard mask layer on the surface of the
ishing step that is necessary in conventional process flow substrate, the anisotropic process being selective to the
after TEOS removal. hard mask etch stop layer to effectively prevent the

In an alternative embodiment of the invention, the side- removal of the hard mask etch stop layer, at least part
wall passivation film can be removed simultaneously with 5, of the anisotropic process being performed when the
the remaining pad TEOS layer during the dry RIE TEOS edges of the plurality of layers of the mask are exposed;
removal process if desired. thereby eliminating the need for formi de dielectric in the trench aft id aniso-
the buffered hydrofluoric acid dip. Consequently, undercut- OrmIng a noce cieiectric in K € renc er said aniso
ting of the pad oxide layer 44 can be further reduced. tropic process is performed; and ,

After dry removing the pad TEOS layer. further DRAM thereafter filling the trench with a polysilicon material.

processing can be continued. More specifically as shown in
FIG. 2F. this involves forming a thin dielectric film or node
dielectric layer 64 along the entire surface of the deep trench
54 using conventional thermal oxidation techniques. Refer-
ring to FIG. 2G, deep trench 54 is then filled with a
polysilicon plug 66 using conventional techniques such as
low pressure chemical vapor deposition. The deposition of
polysilicon also forms a polysilicon layer 68. The surplus
polysilicon layer 68 of the polysilicon plug 66 and the pad
polysilicon layer 48 are removed by a chemical-mechanical
polishing (CMP) step. Referring to FIG. 2H, the resulting
structure from the CMP step is shown.

It should be understood that the embodiments described
herein are merely exemplary and that a person skilled in the
art may make many variations and modifications to the
embodiment utilizing functionally equivalent elements to
those described herein. Any and all such variations or
modifications as well as others which may become apparent
to those skilled in the art. are intended to be included within
the scope of the invention as defined by the appended
claims.

What is claimed is:

1. In device fabrication. a process for forming device
structures, the process comprising:

45

50

55

3. The process for forming device structures as recited in
claim 1. further comprising:

exposing the edges of the plurality of layers of the mask

before the performing of the anisotropic process. said
exposing being performed using an isotropic etch pro-
cess.

4. The process for forming device structures as recited in
claim 1. wherein the edges of the plurality of layers of the
mask are exposed during the anisotropic process.

5. The process for forming device structures as recited in
claim 1, wherein:

the plurality of layers further includes an adhesion pro-

moting layer overlying the substrate and underlying the
hard mask layer.

6. The process for forming device structures as recited in
claim 5. wherein:

the anisotropic process is configured to reduce undercut-

ting of the adhesion promoting layer.

7. The process for forming device structures as recited in
claim 1. further comprising:

forming a polish stop layer overlying the substrate and

underlying the hard mask layer.

8. The process for forming device structures as recited in
claim 1. wherein

providing a substrate of semiconductor material; go  the hard mask etch stop layer is formed of polysilicon;
forming a mask on the substrate, the mask comprising a the hard mask layer is formed of tetraethylorthosilicate;
plurality of layers including a hard mask etch stop layer and
overlying the substrate. and a hard mask layer overly- the anisotropic process is a reactive ion etch process.
ing the hard mask etch stop layer; 9. The process for forming device structures as recited in
patterning the mask to define a selected region on the 65 claim 5. wherein

substrate, the patterning forming edges of the plurality
of layers of the mask within the selected region;

the hard mask layer is approximately in the range of
5000-7000 angstroms thick.
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10. The process for forming device structures as recited in
claim 9. wherein the hard mask etch stop layer is approxi-
mately 40-60 nanometers thick.

11. The process for forming device structures as recited in
claim 5. wherein:

the plurality of layers further includes an adhesion pro-

moting layer and a polish stop layer.

12. The process for forming device structures as recited in
claim 5. further comprising:

8

performing an anisotropic process to remove the portions
of the hard mask layer that are not located in the
selected region. the anisotropic process being selective
to the nitride layer to effectively prevent the removal of
layers underlying the nitride layer, at least part of the
anisotropic process being performed when the edges of
the plurality of layers of the mask are exposed.

21. A process for patterning device structures. the process

comprising:

applying a dielectric film to a sidewall of the trench; 10 providing a substrate;
overlying a polysilicon layer contiguous with the hard forming a mask on the substrate comprising a plurality of
mask etch stop layer; layers including:
filling the trench with polysilicon to form a polysilicon an adhesion promoting layer overlying the substrate;
plug contiguous with the polysilicon layer; s a polish stop layer overlying the adhesion promoting
removing the polysilicon layer; and liaygr ; K etch \ Ivine the polish
removing the hard mask etch stop layer with the same a IZ;CII_MS etch stop layer overlying the polish stop
process performed for removing the polysilicon layer. ’ .
13. The process for forming device structures as recited in a tllgr;l;nask layer overlying the hard mask etch stop
claim 1 wherein the hard mask layer is formed of boron 20 y ’ .
doped silicate glass. patterning the mask to define a selected region on the
14. The process as recited in claim 2, further comprising: substrate. the patterning forming edges of the plurality
overlying a polysilicon layer contiguous with the hard of la-lyers of t%'e mask in the selef:ted region: .
mask etch stop layer and contiguous with the polysili- removing a portion of the substrate in the selected region;
con material filling the trench; 25  exposing the edges of the plurality of layers of the mask;
removing the polysilicon layer; and and
removing the hard mask etch stop layer with the same performing an anisotropic process to remove the portions
process performed for removing the polysilicon layer. of the hard mask layer that are not located in the
15. The process as recited in claim 14 wherein selected region. the anisotropic process bgmg selective
the hard mask etch stop layer is formed from polysilicon. 30 to the hard mask etch stop layer to effectively prevent
and the removal of layers underlying the hard mask etch
. - top layer. at least part of the anisotropic process being
the removing of the polysilicon layer and the hard mask s X
etch stop layer includes a chemical-mechanical polish- performed when the edges of the plurality of layers of
ing. the mask are expose-d. ) ) .
16. The process as recited in claim 2, wherein 35 22.The process as recited in claim 21. wherein
the hard mask etch stop layer is formed of polysilicon; the po! HSh, stop 13}_'6" is comprised of a nitride layer and
the hard mask layer is formed of tetraethylorthosilicate; ?Eip:;‘)xmatcly in the range of 200-240 nanometers
" and. croni . . h %0 23. The process as recited in claim 22. wherein:
176' zfll.l;io p;’gg sl: ma::scsrsecl:it:dreﬁlmc‘;:iﬁnlzt? wl;:.:r:;s. the the Ro].ish stop layer is approximately 70-120 nanometers
removing a portion of the substrate in the selected region to thick; a.nd 3 . i
form the trench results in the formation of a sidewall the adhesion promoting layer is approximately 80 ang-
passivation film on an upper portion of the trench, the stroms thick. . .
process further comprising: 45 24. Aprocess for patterning device structures, the process
removing the sidewall passivation film. compnfu-lg: . .
18. The process as recited in claim 17 wherein removing providing a substrate of semiconductor material;
the sidewall passivation film includes a wet chemical etch forming a mask on the substrate, the mask comprising a
process. plurality of layers including a hard mask etch stop layer
19. The process as recited in claim 17 wherein the 0 overlying the substrate. and a hard mask layer overly-
removing of the sidewall passivation film is performed ing the hard mask etch stop layer;
during the anisotropic process for removing the hard mask patterning the mask to define a selected region on the
etch layer. substrate, the patterning forming edges of the plurality
20. In device fabrication, a process for patterning device 5 of layers of the mask;
structures, the process comprising: removing a portion of the substrate in the selected region;
providing a substrate of semiconductor material; and
forming a mask on the substrate, the mask comprising a prior to filling the trench with a polysilicon material,
plurality of layers including a nitride layer ov.erlymg performing an anisotropic process to remove the por-
the substrate. and a hard mask layer overlying the tions of the hard mask layer that are not located in the
nitride layer; selected region, the anisotropic process being selective
patterning the mask to define a selected region on the to the nitride layer to effectively prevent the removal of
substrate, the patterning forming edges of the plurality layers underlying the nitride layer.
of layers of the mask; 25. The process as recited in claim 24, wherein:
removing a portion of the substrate in the selected region; ¢s  the plurality of layers includes an adhesion promoting

exposing the edges of the plurality of layers of the mask
within the selected region; and

layer overlying the substrate and underlying the hard
mask layer; and
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the anisotropic process configured to reduce undercutting
of the adhesion promoting layer.
26. The process as recited in claim 25, wherein the
adhesion promoting layer is formed of oxide material.

10
to the hard mask etch stop layer to effectively prevent
the removal of layers underlying the hard mask etch
stop layer.
28. The process as recited in claim 27, wherein:

c 0r2n7;; rﬁil::;ccss for patterning device structures. the process 3 the adhesion promoting layer is formed of oxide material;
providing a substrate of semiconductor material; the polish stop layer is formed of nitride material:
forming a mask on the substrate. the mask comprising a the hard mask etch stop layer is formed of polysilicon

plurality of layers including an adhesion promoting material; and

layer overlying the substrate. a polish stop layer over- 10 the hard mask layer is formed of oxide material.

lying the adhesion promoting layer, a hard mask etch 29. The process as recited in claim 27, further comprising:

stop layer overlying the polish stop layer. and a hard applying a dielectric film to a sidewall of the trench;

mask layer overlying the hard mask etch stop layer; . is

. R overlying a polysilicon layer over the hard mask etch stop

patterning the mask to define a selected region on the 15 layer;

substrate, the patterning forming edges of the plurality A . - .

of layers of the mask within the selected region; filling the trench with polysilicon to form a polysilicon
removing a portion of the substrate in the selected region, plug' contiguous \.N‘.lth the polysilicon layer;

wherein the removing results in the formation of a removing the polysilicon layer; and

sidewall passivation film on an upper portion of the ,; removing the hard mask etch stop layer with the same

trench; type of process performed for removing the polysilicon
performing a wet etch process to remove the sidewall layer, whereby a portion of the polysilicon plug is

passivation film. during which the adhesion promoting removed such that the polysilicon plug is planarized

layer is undercut such that the edge of the polish stop with the polish stop layer.

layer extends into the trench further thanthe edge of the 25 30. The process as recited in claim 27 wherein at least part

adhesion promoting layer; and of the anisotropic process is performed while the edges of
performing an anisotropic process to remove the portions the plurality of layers of the mask are exposed.

of the hard mask layer that are not located in the

selected region. the anisotropic process being selective L B
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