A nmethod of fabricating a gate stack having an endpoi nt detect |ayer.and a
multi-step etch process to prevent damage to a gate dielectric |ayer. The
speci al endpoi nt detect |ayer enmits an endpoint signal that allows the etch
chenistry to be changed to a nore selective Poly to oxide ratio to prevent
damage to the gate oxide |layer. The invention begins by form ng gate
dielectric |ayer over a substrate. sgéreaoen form an endpoi nt detect |ayer
over the gate di A ' r?wﬁmg ' Kminrigaeiasica iebckdsewhrs Aom
silicon 'f‘%?%‘? .og#gﬁgﬁa?& ggﬂﬁ &e“\ggféh'é“&m stack. The mask defi nes
a gate el ectrode. Y etch the gate stack ahd the-endpoint. detect Fayer
using mul ti-step e#mbth6@oPabridatify Afaté Kackihadingaf Bidpolnd deettldyer i St ep,
using a first etch chem stry, etching the gate stack and the endpoint -
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is detected frometching the endpoint detect layer. In an endpoi nt detect

I ] . ' ' | S, t ack

| 2T G\ S Lo AERPIL SR RIRT] SR VOREUBIIG it 51 20K

ayer IR KoddE il BPOR pRARI TR, HRideT8RE PR hpBRbEa By O ¢ ©

i L ¢ Tofmife B APy Sr O st e AR Oh at RPR PR LAY ot ry

“with ah .selectivity than th d etch.chem stry, tch th
endporkie FRIES ety & Baie et R g g eopson e TR e agfar

formed over the gate stack. The mask defines a gate electrode. We etch the gate stack and the
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endpoint detect layer using multi-step etch comprising at least 3 steps. Ina main etch steﬁ,
ﬁsing a first etch chemistry, etching the gate stack and the endpoint detéct layer stopping the
first etch step when a endpoint detection signal is detected from etching the endpoint detect
layer. In an endpoint detect layer etch step; using a second etch chemistry, we etch the gate
stack layer and the endpoint detect layer and stopping the endpoint etch step when and endpoint
- detect signal changes upon reaching the gate dielectric layer. The second etch chemistry has a
higher selectivity from the gate dielectric layer to the gate sfack layer and endpoint ldetect iayer
than the first etch chemistry. In an overetch step; using a third etch chemistry with a higher
selectivity than the second etch chemistry, we etch the endpoint detect layer without damaging.

the gate dielectric layer.

(FIGURE 1 1S SUGGESTED FOR PUBLICATION)
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