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A Study for Stable End Point Detection in 90 nm WSix/poly-Si
Stack—down Gate Etching Process
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Abstract

The device makers want to make higher density chips on the wafer through scale-down. The
change of WSix/poly-Si gate film thickness is one of the key issues under 100 nm device structure.
As a new device etching process is applied, end point detection(EPD) time delay was occurred in
DPS+ poly chamber of Applied Materials. This is a barrier of device shrink because EPD time delay
made physical damage on the surface of gate oxide. To investigate the EPD time delay, the
experimental test combined with OES(Optical Emission Spectroscopy) and SEM(Scanning Electron
Microscopy) was performed using patterned wafers. As a result, a EPD delay time is reduced by a
new chamber seasoning and a new wavelength line through plasma scan. Applying a new wavelength
of 252 nm makes it successful to call corrected EPD in WSix/poly-Si stack-down gate etching in the
DPS+ poly chamber for the current and next generation devices.

Key Words : End point detection, EPD time delay, WSix/poly~Si stack-down gate etching,
DPS+ poly chamber, Optical emission spectroscopy
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Fig. 1. An example of EPD trend depending on
different device structures.
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Fig. 2. Gate oxide pitting on the WSix/poly—Si
gate surface due to EPD time delay a)
No pitting on the gate oxide b) Pitting
on the gate oxide.
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Table 1. Chamber seasoning condition.
Main | SFs¢/Cl;, X mT,
A, Etch | Y Ws, Z Wh, 30 sec
Old seasoning | Over | IIBr/O;, Xx mT,
Etch | Yy Ws, Zz Wb, 60 sec
Main | SF¢/Cl, X mT,
B. Etch | Y Ws, Z Wb, 60 sec
New seasoning | Over | HBr/O,, Xx mT,
Etch | Yy Ws, Zz Wh, 30 sec
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Fig. 3. Polymer deposition on quartz surface.

a3 4. A= wv

o] 7|33},
Fig. 4. Less polymer deposition on quartz
surface.
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Fig. 5. Plasma intensity of a WSix and a
poly-Si  film etching through plasma
scan.
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