The invention is an inproved process for formng isolations of uniform
t hi ckness in narrow and wi de trenches. The process begins by formng a pad

| ayer on.a seni conductor substrate. A first barrier layer is forned on the -

pad |layer. The first barrier |ayer and pad | ayer are patterned formng
openi ngs, thereby exposing the substrate surface. The substrate is then

et ched through the openings to form shall ow trenches in the substrate. The
trenches generally falling into two ranges of wi dth: narrow trenches having
wi dths in-the range between 0.3 [eABPIRAGI 1.0 [err]m and wi de trenches
having wi dths greater than 1.0 [err]m A thin oxide filmis grown on the
sidewal | s and bott ons METHUD OFSIATGOWARENCHISOLATEONCt i ¢ | ayer is forned
on the thin oxide film .A polysilicon |layer is grown on the gap-fill
dielectric layer. The polysilicon |ayer acts as a stop during CWP,

provi di ng addig s D ' ' -fill. di el ect.ri er in the
wi de trenchesrméAﬁlg zglr?grlﬁnﬁﬁ%}oﬁ'gg g#é#%%ﬁ?‘“#?"?@#’ﬁ@ . “@1‘5‘%@‘& licon
| ayer. The planarigzing jaterial |ayer,, polysilicon |ayer and gap-fill
diel ectr i"&“g‘gﬂ wgfeér FESa %%‘8%56%% I?Yéj%ll‘%? P!‘ﬂéyqf on &semigpadustor| ayer
usi ng chem cal nechanical pali-shing (CMP). The residual planarizing

mat er i al SpRstretep fisst bamise layerivformed gmthe padlayeraTbe first bassierdayes dnd padiayeg are

novel second dielectric oxide layer in an oxidizing atnosphere. The

di el ect r ipattéragdforming dperings therebyexpbsiigihe gubstrate!sarfisve TThe witdirate ithé stetegher e,

formng an isolation |ayer with uniformthickness'in the narrow trenches

and t he. dirdegi the Opdfifs to umShABK rEYA I Sublhede! TE BINBESL A SRS into

polysilic ayer to a novel second dielectric oxide [ayer®conpensat

the streggo ?’ﬂx@é&fv@%?ﬁﬂo%n%ﬂes%vﬁ&%ﬁ&hﬂn etrrallgcell ¢€n'0.3 um and 1.0 um; and

wide trenches having widths greater than 1.0 um. A thin oxide film is grown on the sidewalls and

f or

layer is grown on the gap-fill dielectric layer. The polysilicon layer acts as a stop during CMP,

. providing additional protectioh of the gap-fill dielectric layer in the wide trenches. A planarizing

. material layer is formed on the polysilicon layer. The pIanarizigg material layer, polysilicon layer

and gap-fill dielectric layer are planarized to the level of the first barrier layer using chemical
mechanical polishing (CMP). The residual planarizing material is then stripped. The polysilicon
layer is oxidized forming a novel second dielectric oxide layer in an oxidizing atmosphere. The
dielectric layer is densified, preferably in the same oxidizing atmosphere, forming an isolation
layer with uniform thickness in the narrow trégchesmd the wide trenches. The stress developed
during conversion of the polysilicon layer to a novel second dielectric oxide layer compensates for

the stress due to densification of the dielectric layer.

(FIGURE 1 IS SUGGESTED FOR PUBLICATION)



