. METHOD FOR SHALLOW TRENCH | SOLATI ON ABSTRACT

A new nethod for form ng planarized high quality oxide shallow trench
isolation is described. Anitride layer overlying a pad oxide |layer is
provi ded over the surface of a sem conductor substrate. A plurality of

I solation trenches is etched through the nitride and pad oxide |ayers into
the sem conductor substrate wherein there is at |east. one first wde
nitride region between two of the isolation trenches and at |east one
second narrow nitride region between #hether two of the isolation

trenches. A high densijrtaeh doRBsHatby 1RehS® 1sbiy@oni S deposited over the
nitride layer filling the isolatioaggipRaetes wherein the HDP oxide

deposits nmore thickly in the first region over the wide nitride | ayer and

deposits nore AhhgkymeBhbAe £52CEBEMAAY %?fgmtéae rﬁag{ Quallity ishesdaver

and wherein the difference in step heig t he HDP oxi de Detween the
first regshaldod greagholisolathipnnds desicidbaid.on A rENGhides Fagds St hei ght.
A layer of spin-on- glass is coated over the HDP oxide | ayer wherein the
di ff erenceveénlging aecpglt exdflet Aayer isoprgivisedmaiverr alhe imEare tdf &i r st
region and the region overlying an isolation trench is a second hei ght
smal | er t$amicondbcter shbsgirateThe Aspilurai-idyasst |iagdratainah poardnciss of t he
HDP oxide layer in the first region are etched away. The spin-on-glass
| ayer andi$iDPtehedethapughr shei nilkyigdec ango piash ek islenyl agresrseiimtdiethe
Substrate is.planarized.ugFIGURE 1 1S SUGGESTED FOR PUBLI CATI ON)
semiconductor substrate wherein there is at least one first
wide nitride region between two of the isolation trenches and
at least one second narrow nitride region between another two
of the isolation trenches. A high density plasma (HDP) oxide
layer is deposited over the nitride layer filling the
isolation trenches wherein the HDP oxide deposits more
thickly in the first region over the wide nitride layer and
" deposits more thinly in the second region over the narrow
nitride layer and wherein the difference in step heights of
the HDP oxide between the first region and a region overlying
an isolation trench is a first height. A layer of spin-on-
glass is coated over the HDP oxide layer wherein the
difference in step heights of the spin-on-glass material
between the first region and the region overlying an
isolation trench is a second height smaller than the first
height. The spin-on-glass layer and portions of the HDP
oxide layer in the first region are etched away. The
spin-on-glaés layer and HDP oxidé layer remaining are

polished éway wherein the substrate is planarized.
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