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I AT TRENCH FABRICATION PROCE.

BACKGROUND OF THE INVENTION
This invention relates generally to semiconductor fabrication processes,
5  and more particularly to a method for planarizing integrated circuit surfaces where
isolation trenches are used.

An area of a semiconductor substrate where a device or a part of a device
is formed is referred to as an active area. For the device to exhibit desired
characteristics, the active areas of respective devices are to be isolated. Isolation of

10 devices typically is achieved by using local oxidation techniques or trench isolation
techniques. Local oxidation techniques employ a thick film of oxidation material
serving as a barrier between active areas. In trench isolation techniques a trench is
formed between active areas of adjacent devices. The trench is filled with a dielectric or
oxide material. An advantage of trench isolation is the avoidance of topographical

15 irregularities typically encountered using local oxidation techniques. A difficulty of
local oxidation is the encroachment of the oxide into the active areas, referred to in the
art as bird's beak effect. Using trench isolation techniques, increased packing density
and higher speed devices are achievable.

In forming isolation trenches deposition of a dielectric and subsequent

20 polishing can result in a very irregular surface. If the irregularity is excessive,
anomalous device leakage, reduced isolation integrity and subsequent metallization
defects can occur. As this irregularity can be magnified during subsequent fabrication
processes, it is important that the substrate and isolation trenches be as planar as
possible.

25 Various types of isolation trenches are known in the art. Deep narrow
trenches are used to isolate one device from another. Shallow trenches are used to
isolate individual elements within a device (e. g., to isolate a drain from a source in a
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relatively easy to planarize, a wide trench or sparsely packed trenches may be more
10 difficult. In particular, a process used to planarize a narrow trench may remove much
of the dielectric from the wider trench. Because of the differing width of trenches,
uniform planarization is difficult to achieve. Accordingly, there is a need for an
isolation trench fabrication process which achieves uniform planarization.

15 SUMMARY OF THE INVENTION
According to the invention, two steps of planarizing are performed
during isolation trench fabrication resulting in a more uniform planarization of an
integrated circuit substrate upon completion of the isolation trench fabrication procéss.
According to one aspect of the invention, a protective layer deposition
20  step and a planarizing step have been added prior to a final planarizing step. During
isolation trench fabrication, trench openings are etched through a nitride layer into the
substrate. A layer of dielectric material then is applied to the substrate filling in the
trench and covering the nitride layer. Recesses occur in the dielectric layer. Dishing
caused by planarization of the dielectric layer in prior fabrications process resulted in
25  defects as described in the background section (e.g., anomalous device leakage,
reduced isolation integrity and subsequent metallization defects). The inventive step of
applying the protective material fills in a portion of the recesses in the dielectric layer
overlying the trench areas. A first global planarization process then eliminates narrower
recesses and shallows out deeper recesses without causing dishing in the isolation
30 dielectric material. Much of the protective material is removed by the first global
planarization process. Protective material remains in the deep recesses of the dielectric
layer.
According to another aspect of the invention, after the first planarization
process, the remaining protective material is stripped. A final global planarization
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| ayer. Di shing caused by planarization of the dielectric layer in
prior fabricat BRIEF DESCRIPTI®N OREME DRAWINGSdef ects as described in the
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step of 15  isolation trench fabrication and semiconductor device fabrication;
Fig. 2 is a partial cross-section of the wafer of Fig. 1 in the process of
fabricating an isolation trench;
Fig. 3 is a partial cross-section of the wafer-in-process of Fig. 2 after
etching isolation trench openings;
20 Fig. 4 is a partial cross-section of the wafer-in-process of Fig. 3 after
globally applying a layer of dielectric material to fill in the trench openings;
Fig. § is a partial cross-section of the wafer-in-process of Fig. 4 after
globally applying a protective layer over the dielectric layer;
Fig. 6 is a partial cross-section of the wafer-in-process of Fig. 5 after a
25 first global planarization process;
Fig. 7 is a partial cross-section of the wafer-in-process of Fig. 6 after
stripping the protective layer,;
Fig. 8 is a partial cross-section of the wafer-in-process of Fig. 7 after
performing a final global planarization process; and
30 Fig. 9 is a partial cross-section of the wafer-in-process of Fig. 8 after
completing the trench isolation fabrication.
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illustrated, in a preferred embodiment each trench 20 is to the same depth. Figs. 2-9
show a portion of the wafer at various steps during an isolation trench fabrication
10  process according to an embodiment of this invention. Typically the isolation trench
fabrication process is performed prior to the device fabrication processes, or is
intermixed with steps of the device fabrication process.
Initially a bare or partially doped silicon substrate 22 is cleaned and
prepared for processing. Referring to Fig. 2, a layer 24 of oxide material or another
15  insulating material then is applied (e.g., grown) during a stress relief oxidation
deposition process. Exemplary materials include silicon dioxide, and SisN,. A layer

-

26 of protective material {e.g., a nitride material) then is applied (e.g., deposited) onto
the oxide layer 24. A layer of photoresist 28 then is applied over the nitride layer 26.
The photoresist layer is exposed using a desired mask to define areas of photoresist 28

20  with window areas 30 which reveal portions of the nitride layer 26.

Referring to Fig. 3, a trench etch step then is performed to form trench
openings 32 in the window areas 30. In one or more etching processes, the openings
32 are etched through the nitride layer 26, the oxide layer 24 and into the substrate 22.
Thereafter, the photoresist 28 is stripped using either a wet or a dry stripping process.

25  Next, the oxide layer 24 is cleaned within the trench areas 32 and pulled back in part
away from the corresponding edges of the nitride 28 and substrate 22 using an oxide
precleaning process. Referring to Fig. 4, an oxide layer 24' then is applied (e.g.,
grown) lining the trench opening 32 along the substrate 22. Either the same or a
different insulating material is used for layer 24" as for layer 24.

30 A trench fill process then is performed in which dielectric material 35,
such as an oxide material, is deposited into the trench openings 32 and onto the nitride
layer 26. Exemplary dielectric materials include oxides, subatmospheric CVD,
PECVD, or high density plasma oxide. A layer 34 of the dielectric material is shown
in Fig. 4. The deposition process typically causes a uniform amount of material to be
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10 After the annealing step, the layer 34 has a thickness TH1 at a portion
over the nitride layer 26 which is greater than the depth D1 of the trench opening 32
from a distal surface 41 of the nitride layer 26 to the base 42 of the trench area 32, (i.e.,
TH1 > D1). Preferably the dielectric material 35 extends for a thickness D2 at the
dielectric layer's 34 lowest contour 38' which is greater than thickness D1, (i.e., D2 >
15 D1). The thickness D2 extends from the base 42 of the trench 32 to the surface 38"
within the deepest recess 38. In some embodiments the thickness D2 is greater than the

thickness D1 by a distance which approximates the thickness D3 of the nitride layer 26,
(ie., D2-D1 = D3). Preferably thickness D2-D1 is greater than or equal to one-half the
thickness D3, (i.e., D2-D1 2 (0.5 * D3). For a wide trench the thickness D2 is the

20  same as the thickness THI1.

Referring to Fig. 5, a layer 44 of protective material 45 (e.g., a nitride
material or other material as listed for the prior protective layer 26) is applied to the
wafer-in-process 10 over the dielectric layer 34 after the annealing step. Such material
may be the same or different than the material of layer 26. The distal surface 46 of

25 protective layer 44 includes recesses 36", 38" overlaying the recesses 36, 38. The
effect of the protective layer 44 is to decrease the area of the recesses 36, 38, and in
particular to decrease the length/width or diameter of the recesses 36, 38. At the
deepest portion of the deepest recess 38" in layer 44, the distal surface has part number
48. The thickness of the protective layer 44 is thickness D4.

30 Referring to Fig. 6, a first global planarizing process (e.g., mechanical
planarization or chemical mechanical planarization) then is performed on the wafer-in-
process 10. In some embodiments the planarizing reaches to at least the surfaces 39
and 48. In other embodiments the planarizing reaches past the surface 48. In other



4 DESCRI PTI ON OF SPECI FI C EMBODI MENTS Fig. 1
shows a cross-section of a portion of an integrated circuit wafer 10
including a plurality of devices 12, 14, 16. The device 14 includes a
plurality of conponents 18. The term "active area” as used herein
means an area 19 of the wafer 10 5 wi thin which either a device or a
devi ce conponent is forned. Isolation trenches 20 are formed between
the active areas so as to achi eve hi gher device packing density and

faster device speeds. Although, trenches of different depth may be forned
as illustrated, in a preferred enbodi nent each trench 20 is to the
sane depth. Figs. 2-9 show a portion of the wafer at various steps
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50 is more planar than the contour of the distal surface 39 after the trench filing step,

but still not completely planar. Some dishing of the protective material 45 occurs within

the recess 38 without dishing of the dielectric material 35 bordering the protective

15  material 45.

Referring to Fig. 7, a wet stripping process is performed after the global
planarization to remove the protective material 45 from the distal surface 50 of the
wafer-in-process (i.e., from what is left of recess 38). Next, a second global
planarization process (e.g., mechanical planarization or chemical mechanical

20 planarization) is performed on the wafer-in-process 10. Referring to Fig. 8, the second
global planarization process removes the dielectric layer 34 over the portions of the
nitride layer 26, and in some embodiments thins the nitride layer 26. Preferably the
dielectric material 35 is softer than the nitride material 26. Upon completion of the
second global planarization step, the distal surfaces 54 of the dielectric material 35

25 within the trenches 32 are generally planar and at no higher a level than the remaining
nitride layer 26. The exposed surfaces 54, 26 then are cleaned and decontaminated.
Referring to Fig. 9, the remaining portions of the nitride layer 26 and the underlying
portions of the oxide layer 24 are stripped. In some embodiments only the nitride layer
26 portions are stripped. In some embodiments the stripping is performed prior to the

30  step of cleaning and decontaminating the distal surface 54 of the dielectric material 35
within the trench areas 32.

Fig. 9 shows a portion of the wafer-in-process 10 upon completion of
the trench isolation fabrication process. Thereafter, device fabrication processes are
performed to achieve the integrated circuit wafer 10 of Fig. 1 having various devices



openings 32 in the wi ndow areas 30. In one or nore etching processes, the
openi ngs 32 are etched through the nitride |ayer 26, the oxide |ayer
24 and into the substrate 22. Thereafter, the photoresist 28 is
styipped using either a wet or a dry stripping process. 25 Next, the
oxide layer 24 is cleaned wthin the trench areas 32 and pulled back in
part away fromthe correspondi ng edges of the nitride 28 and
substrate 22 using an oxide precl eani ng process. Referring to Fig.
4, an oxide layer 24" then is applied (e.qg. grown) lining the
trench opening 32 along the substrate 22. ﬁither the sane or a

different insulating material is used for layer 24' as for |layer 24. 30
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Therefore, the foregoing description should not be taken as limiting the scope of the

inventions which are defined by the appended claims.
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2. A method for forming isolation trenches (20} in a semiconductor
substrate (22) which serves to isolate adjacent semiconductor device regions (12,
14/18, 16), the method comprising the steps of:
etching a plurality of isolation trenches (32) through a first layer (26) of
25  awafer-in-process into the semiconductor substrate;
depositing a second layer (34) of a first material (35) onto the first layer
and into the isolation trenches, wherein an outer surface (39) of the second layer is
contoured to have recesses (36, 38) in alignment with corresponding isolation trenches;
depositing a third layer (44) of a second material (45) over the second
30 layer, wherein an outer surface (46) of the third layer is contoured to have recesses
(36", 38") in alignment with the second layer recesses and the isolation trenches;
after the step of depositing the third layer, globally planarizing along the
outer surface of the wafer-in-process down to at least the second layer (34) while
leaving second material in at least one of the second layer recesses;
35 after the step of planarizing, stripping the second material (45) from said
at least one second layer recess; and
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and 48. In other enbodi nents the planarizing reaches past the surface 48.
|.n other
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10 regions (12, 14/18, 16), the method comprising the steps of:
etching a plurality of isolation trenches (32) through a plurality of first
layers (24,26) of a wafer-in-process and into the semiconductor substrate;
depositing a second layer (34) of a first material (35) onto the first layer
and into the plurality of isolation trenches, wherein an outer surface (39) of the second
15 layer is contoured to have a plurality of recesses (36, 38), each one of the plurality of
recesses aligned with a corresponding one of the plurality of isolation trenches;
depositing a third layer (44) of a second material (45) over the second
layer, wherein an outer surface (46) of the third layer is contoured to have a plurality of
recesses (36", 38"), each one of the plurality of third layer recesses aligned with a
20  comresponding one of the plurality of second layer recesses and isolation trenches;
after the step of depositing the third layer, globally planarizing along the
outer surface of the wafer-in-process down to at least the second layer (34) while
leaving second material in at least one recess (38") of the second layer recesses;
after the step of planarizing, stripping the second material (45) from said
25 at least one second layer recess (38"); and
after the step of stripping, globally planarizing the wafer-in-process at
least down to one of the plurality of first layers (24, 26), while leaving first material
(35) in each one of the plurality of isolation trenches (32).

30 5. The method of claim 4, further comprising, after the step of
globally planarizing the wafer-in-process at least to the first layer, the step of stripping
at least one layer of the plurality of first layers (24, 26).

6. The method of claim 1, 2, 3, 4, or 5, further comprising the step
35 of forming semiconductor device components (12, 14, 16, 18) between and adjacent to
the isolation trenches. —
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Referring to Fig. 7, a wet stripping process is perfornmed after the gl obal
pl.anari zation to renove the protective material 45 fromthe distal surface
50 of the waf er-in-process (i.e., fromwhat is left of recess 38).
Next, a second gl obal pl anari zat ii@gn process (e.g., nechani cal

pl anari zation or chem cal mechanical 20 pl anari zation) is performed on
the wafer-in-process 10. Referring to Fig. 8, the second gl obal

pl anari zation process renoves the dielectric |layer 34 over the portions of
t he nitride layer 26, and in sone enbodi ments thins the nitride

| ayer 26. Preferably the " I i bs: softer than the
nitride material 26. Upon corrfiﬁBtﬁdf;%eg}E bltiﬁgﬁ%fﬁxﬁégg gl obal

pl anari zation step, the distal surfaces 54 of the dielectric material 35 25
within the trenches 32 are generally planar and at no higher a | evel than

t he remai ni ng ni t T5EK ENUR EXBRICA TION PFROCESS 26 then are
cl eaned and decont am nat ed. Referring to Fig. 9, the renaining

portions of the nitride |layer 26 and the underlying portions of the

oxi de layer.24 are stripped. In s enbodi nents oply. the njtride |ayer
26 portions are stri pped.%r’ﬁstf%%fopgemﬂ‘?m@ e 9:%“§b§%1°f‘§mb‘§’rfor ned

prior to the 30fabricatiospesuitinglirea mioregunifiorm glanaritadon ofdn inggtated oiitwit aibstgdse f ace

Fla o Qﬁoﬂge'aeg??i £ pRRE Hyer By demositialtthdd el S BEERLBer 02
the trench isol BRI FIADAEERE stap-| APPLRG peotestiva matesial (8) fillsda wiporionab ricesses on
processes are (36, 38) inardiedciidajer (RO lavertEng R61atiod @&HcALAGs CAITRIdobaRf er 10
of Fig. 1 If@‘v' ”&a%{é"‘:{z'a%‘r? pr%gé/sls gl?x%inates narrower recesses and shallows out deeper recesses

without causing dishing in the dielectric material. Much of the protective material (43)

is removed by the first global planarization process. The remaining protective material

is stripped. A final global planarization process then is performed which removes

dielectric material outside of the trench areas. A well-defined border of the trenches
15 results.

(Figure 5)




7 14, 16, 18, active areas 19 and isolation trenches 20. The

| sol ation trenches 20 are the trenches of Fig. 9 as filled with the
dielectric material 35. Doping and fornmation of gates, wiring |ines,
I nf erconnects, contacts and vias occurs in the areas 60 in and over
substrate 22 between the trenches 20 to define the active areas 19 (see
Fig. 1) of devices b5 12, 14, 18 and devi ce conponents 14.

Al though a preferred embodi ment  of the ntion has been illustrated
and described, various alternatives, k cations and eqU|va%Fnts may be
used. ThereforiEKHKE;f re90|ng descrlptlon shoul d not¢De taken as
limting the scope of I nventions which are defin by the
appended cl ai ns. T IS CLALMED 1S
A net hod for fornlng,a hgedc (20) nduc on subétrate 10) mhlch
L_._,.._. ;‘ 20 \ L__\_..___l
9
10 10
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serves to isolate adjacent sem conductor device regions (19/18), the nethod

conprising the 5 steps of: etching an isolation trench (32)
through a first layer (26) of a wafer-in-process into t he

sem conductor substrate (22); depositing a second | ayer (34)
of a first material (35) onto the first layer (26) and into the

isolation trench (32), wherein an outer surface (39) of the second |ayer is
10 contoured to have a recess (38) in alignment with the isolation trench;
depositing a third |l ayer (44) of a second material (45) over the second

| ayer (34), wherein an outer surface (46) of the third layer is
contoured to have a recess (38") in alignnment with the second | ayer
recess (38) and the isolation trench (329; after the step of

depositing the third | ayer, globally planarizing along the outer 15 surface
(46) of the wafer-in-process down to at |east the second | ayer (34) while

| eavi ng second materi B} (45) in the second | ayer recesd (38);
after the step of planarizfng, ri pping the second nateruﬁl (45) fromthe
second | ayer resmess ¢38) yithout an intervening stepfof eB8hing the

first material; and after the step of strippiag | obal |y
pl anarizing th - roces I t to the 20 flr 34Mi Ie
| eaving first fmateriakg(3%) 4n the e'ﬁzgtlon [ rench s .

A nmet hod for florn@gg TSol ation treng hes (20) §n azsenlconductor sutstégle

(22) which seryey It pTsotat &gadj pt26emi contugt e r&Yi pnsL
(12, 14/ 18, 16), -tk det hpd gerHLLSigNg t he ps :

etching a plurfal it yf of T3pl af i t lenéhes (32 npugh a §ir$t ffayer %36)
of a wafer-in procdgs intjp t i conduct substr gt e;

depositing a gec | ayer f ajfirst nmat gri (35 o fijrst

| ayer and int the isolation tyrenches, erein an outer surfa,e (39)

of the second have
alignment with corres J 50l ati on trenches; positing a
third | ayer (44) of a terial (45) over the JE‘lﬁﬂiﬁba

wherein an outer surface (46) of the third layer is contoured to have
recesses (36", 38") in

60

o
[
N | =~
&
>

20
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al ignment with the second | ayer recesses and the |soé“atzp(f;1 %Yé‘%é‘hls %g
after the step of depositing the third |ayer, globally planarizing along

t he euter surface of the wafer-in-process down to at |east the second

| ayer (34)—whi+e—-+eavinrg—second mat er i ghbéﬁtueé sheas! zgn‘g,@fan; eoecond
| ayer re > after the step OF planarizi ng,STripping The

second nﬁiﬁﬂlu !ﬂh said at | east one seeort T S
wi t hout am ¢ &N l ep of etching thegfirst VTFR&H gﬁgﬂﬁ &ﬁ-ﬁ?
after the step of stripping, globally planarizing fhgwarer-1 n-proreps at

| east to the first layer (26), while |eaving f s?gmjg@izam( 50 in

the isolatio 3. The gt h of clains DI 2,
further conpmf,—ﬁm&@ step of globally anar1 zi ng the
waf er-in-process at least to the first layer, the d4tep of strlpmno_lihe

first | ayer (26). 4. A method tor formng isolation

trenches (20) in d.senfcwmathod farfosuibg atmbeh (20) in a semiconductor substrate (10) which
serves to isolate adjacent semiconductor device regions (19/18), the method comprising the

- 5 stepsof: ,
etching an isolation trench (32) through a first layer (26) of a wafer-in-process into

the semiconductor substrate (22);
depositing a second layer (34) of a first material (35) onto the first layer (26) and
into the isolation trench (32), wherein an outer surface (39) of the second layer is
10  contoured to have a recess (38) in alignment with the isolation trench;

' depositing a third layer (44) of a second material (45) over the second layer (34),
wherein an outer surface (46) of the third layer is contoured to have a recess (38") in
alighment with the sécond layer recess (38) and the isolation trench (32);

after the step of depositing the third layer, globally planarizing along the outer
15 surface (46) of the wafer-in-process down to at least the second layer (34) while leaving
second material (45) in the second layer recess (38);
after the step of planarizing, stripping the second material (45) from the second
layer recess (38) without an intervening step of etching the first material; and |
after the step of stripping, globally planarizing the wafer-in-process at least to the
20 first layer (26), while leaving first material (35) in the isolation trench (32).

2. A method for forming isolation trenches (20) in a semiconductor substrate
(22) which serves to isolate adjacent semiconductor device regions (12,14/18,16), the
method comprising the steps of:
25 etching a plurality of isolation trenches (32) through a first layer (26) of a wafer-in-
process into the semiconductor substrate;
depositing a second layer (34) of a first material (35) onto the first layer and into
the isolation trenches, wherein an outer surface (39) of the second layer is contoured to
have recesses (36, 38) in alignment with corresponding isolation trenches;
30 . depositing a third layer (44) of a second material (45) over the second layer,

wherein an outer surface (46) of the third layer is contoured to have recesses (36", 38") in
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15 (22), each isolation trench serving to isolate adjacent sem conductor

device regions (12, 14/ 18, 16), the nethod conprising the steps of;
etching a plurality of isolation trenches (32) through a plurality of first
| ayers (.24—2-69—9#——a—wa‘f—err—1'n process &Eibstifite sHeets<d dandaryt 2001
substrat e; Lting a second |layer (34) of a first material

(35) onto the} i nto 20 t he plurality o es,
wherein an outlé of the secq | ayer is R@%@M@ﬂrgﬁﬁg have

a plurality of T ecesses (36 38) each one of the pl urfal éﬂ recessis
i

———

aligned with a corresponding one of the plurality of |i spl&8i ANt #8hcheq;

depositing a third | of a second te l.al , Quer _the secend
| ayer, W&ﬁﬁ’t‘?{f‘%@“}ds}@fﬁfé%éssfﬁ@d f?@m?ﬁﬁ? P ’ayer i s cont ou_r
to have a pl ural | {f¥%r Qhe & moﬁ&%ﬁﬁ%deﬁ% ver; gl%%ﬁl'ﬂy : ‘

of third |layer recesses aligned Wi th a correspond mgﬁ ‘ -
plurality ofswiconfithe aar-inerasssedovarid altbe@statm gasond @n{eé) while Ieavmg second

after the step, af de si,tin e thi dIa .global ly planarizing al ong
the outer gt agf‘mFﬁféﬁ’\ﬁé?cé’Pd aﬁ’eﬁ %Ség down to at |east the second
llayer (34} while m\thenaep @cgmﬂanzmg, sifRpiig fhle se€ondimbtenglt(4SNfomesnid st ledd" )
of the second | ayer recesses: after the step of planarizing,

stripping t h@l@@é@ﬂddamtreqeﬁ%w%%yn ftesiering sfemef gtehing the first magerialandond
layer recess (38" Aﬁéf"tﬁg]&% of’lgtnbﬁhg, é’lgl’;ﬁlf}gplﬁﬁa?ﬂm%fthgm '?Ig-p}&@ssf dtNedst to the

material ; and
first layer (26), while leaving first material (35) in the isolation trenches.

ed

10 3. The method of claims 1 or 2, further comprising, after the step of globally

' planarizing the wafer-in-process at least to the first layer, the step of stripping the first
layer (26).

4. A method for forming isolation trenches (20) in a semiconductor substrate

15 (22), each isolation trench serving to isolate adjacent semiconductor device regions (12,
14/18, 16), the method comprising the steps of:
etching a plurality of isolation trenches (32) through a plurality of first layers
(24,26) of a wafer-in-process and into the semiconductor substrate; |
depositing a second layer (34) of a first material (35) onto the first layer and into
20 the plurality of isolation trenches, wherein an outer surface (39) of the second layer is
contoured to have a plurality of recesses (36,38), each one of the plurality of recesses
aligned with a corresponding one of the plurality of isolation trenches;
depositing a third layer (44) of a second material (45) over the second layer,
wherein an outer surface (46) of the third layer is contoured to have a plurality of recesses
25 (36", 38"), each one of the plurality of third layer recesses aligned with a corresponding
one of the plurality of second layer recesses and isolation trenches;
after the step of depositing the third layer, globally planarizing along the outer
surface of the wafer-in-process down to at least the second layer (34) while leaving second
material in at least one recess (38") of the second layer recesses:
30 ~ after the step of planarizing, stripping the second material (45) from said at least

one second layer recess (38") without an intervening step of etching the first material; and



after the step of stripping, globally planarizing the wafer-in-process at
| east ‘'down to one of the-plurality of first layers (24, 26), while
| eaving first material (35) in each one of the plurality of

i sol ation trenches (32). 5 5. Substitiée BRSO 20 JaiRINN2001
further COWEE}ISI ng, after the step of globalTy planarizing the

vvafer mﬂ" ast to the first layer, the step of stripping at
Ieast m of the plurality ofgfirst layers (24, 26).
he met hdd &f e¢laim1, 2, 3, 4 or 5, further conprising the step of

form ng 10 sem conduct or devr ce conponents (12, 14, 16, 18) between and
adj acent to the i

REPLACEMENT SHEE %} &t is%g of stripping} grlglg]ﬁf}%ﬁénarizing the wafer-in-process at least down to
one of the plurality of first layers (24, 26), while leaving first material (35) in each one of

the plurality of isolation trenches (32). .

- 5 5. The method of claim 4, further comprising, after the step of globally
planarizing the wafer-in-process at least to the first layer, the step of stripping at least one
layer of the plurality of first layers (24, 26).

6. The method of claim 1, 2, 3, 4 or 5, further comprising the step of forming

10 semiconductor device components (12, 14, 16, 18) between and adjacent to the isolation

irenches.
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