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Advanced Silicon Etching -(ASE) Chamber



frontside ASE-Chamber with HERCULES

Clustertool with ASE Chamber



Deposition Etching

Deposition and Etching



Deep trenches in bulk silicon



Smooth sidewall

Scallops fromfrom
dep/etch process

Sidewall



1: two step dry etching
2: wet etching (sidewall smoothing)
3: filling (oxide + poly-si)

10 µm deep trench in bulk Silicon (filled)



12 µm deep trench with stop of oxide (filled)



12 µm deep trench with stop of oxide (filled)

burried oxide

notching in the overetch
void

Problem: stop on oxide (endpoint)



~ 200 µm deep

good profile control

Deep silicon etching



Optical Emission SpectroscopyInterferometry

Endpoint Detection Techniques



grass : result of to much passivation
Dep.-time to long
or
dep.-flow to high
or
platenpower to low

Problem: Processcontrol !



SF6-Plasma

SF6/C4F8-Plasma

C4F8-Plasma

with Platenpower  , w/o

First SF6 and C4F8-Plasma



Switched Dep/Etch-Process



trench etching

Stop on resist (?)

Trench etching with stop on resist



Dep.: C4F8 100 sccm, 1000W,15mTorr
Etch: SF6 130 sccm, O2 13 sccm, 1000W, 15W, 36 mTorr

etch

dep

Process: Deep silicon etching



Dep: 15 mTorr
etch: 22 mTorr

Pressure variation



electron density cm-3
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Coil 1000 W

Druck 20 mTorr

C4F8 0 sccm

Coil_Power 800W
Platen_Power 15 W
Pressure 15 mTorr
C4F8-Flow 90 sccm
Chuck Temp. 20 °C
He backside 10 Torr

Electron density vs. SF6-flow



SEERS on ASE
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Coil_Power 800W
Pressure 15 mTorr
SF6-Flow 40 sccm
C4F8-Flow 90 sccm
Chuck Temp. 20 °C
He backside 10 Torr

Electron density and collision rate vs. Platen_Power


