ABSTRACT  METHOD FOR BUFFER STI SCHEME W TH A HARD MASK LAYER AS AN
OXI DATI ON BARRI ER A net hod of manufacturing a shallom/trench I sol ation
using a“polishing step with reduced di shi

ng.
layer, a buffer layer and a ward mask |ayer are fornedlmmm MﬁMmemnrate
The hard mask | ayer has a hard nmask opening. W etch a ng in
the buffer layer, the polish stop |ayer, the pad | ayer and+fsmszn a trench
in the substrate using the hard mask | ayer as an etch mask. W form an

oxide trench liner layer along the sidewalls of the trmmmmmﬂmmummm&xide
buffer liner layer on the sidemal %Pébge buffer | aye r mal
oxi dation. The hard mask | ayer prevg he oxi dation of tksods®p surface of

pr cvent s 1 h*e‘@%*ﬁ"??%f‘lﬂgﬁégﬁ@‘*' THEEMER B A A A A o

the buffer layer to act in the subsequent chem cal -nmechani cal polish (CW)
step. Next, an inSulgthag nggﬁnpgaﬁéﬂHQEGaﬁ Bbadi opattrieakhy isolllaitignt he
trench. The insul ating | ayer is chem cal -nechani cal polished using the
pol i sif iR IPHidshdhd sham Widiterredived dfsrinqyerd aedd Iwyém‘,evaant field
oxi de dishing during the chem cal nechanical polish. FIGURE 1
>olish stop layer, a buffer laver and a hard mask layer are
formed over a substrate. The hard mask layer has a hard mask
dpening. We etch a trench opening in the buffer layer, the
polish stop layer, the pad layer and form a trench in the
substrate using the hard mask layer as an etch mask. We form an
oxlde trench liner layer along the sidewalls of the trench and
an oxide buffer liner layer on the sidewalls of the buffer layer
using a thermal oxidation. The hard mask layer prevents the
oxidation of the top surface of the buffer layer during the
oxidation of the oxide trench liner. This prevents the buffer
layer from being consumed by the oxidation and leaves the buffer
layer to act in the subsequent chemical-mechanical polish (CMP)
step. 'Next, an insulating layer is formed at least partially
filling the trench. The insulating layer is chemical-mechanical
polished using the polish stop layer as a stop layer. The buffer

layer acts to prevent field oxide dishing during the chemical-

mechanical polish.
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