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Wafering processto get better nanotopagraphy has
been developed and the wafer performancein oxide
CMP was examined.

As for the manufaduring of wafers, six combinations
were goplied with proceses as foll ows:
(A)add-etching, (B)alkali-etching, (C)add& akali
etching, (1) SSP1: single-side mnventional wax
mounting palishing, (2) SS2: improved
single-side-pdli shing. Oxide films were grown by
means of the PETEOS with the thicknessof 7000A.
Polishing of the oxide films was done on a Strasbhaugh
Model 6EC Laboratory Planarizer with asingle palish
head and a pali shing platen. An 1C1000'Suba IV
K-Grooved stacked pad from Rodel Co. and an SS12
durry from Cabat Co. The palishing pressure gplied
asadown forcewas 7 psi and as badkpressure was 0
psi. Therotation speeds of the head and the table were
50and 30rpm, respedively, where the relative
velocity between the pad and the wafer was 106 fpm
(fee per minute). The durry flow rate was 100
cm®/min, and the padlishing time was st to 47secto
control the target palishing depth at one time to be
1500R. Polishing was reiterated on ead identica
wafer up to threetimesin order to investigate removal
depth dependency of nanotopography effed. Oxide
thicknessbefore and after CM P was measured by
Optiprobe 2600DUV, Therma-wave. Surfaceheight
change as nanotopagraphy of wafer was measured by
an ADE NanoMapper.

The height maps of six group wafers are shown in Fig.
1 and Power Spedral Density (PSD) of the height
change profil es were cdculated asdrawn in Fig. 2.
With this analysis, it was quantitatively that SSP2
wafers have lower nanotopaography within the
wavelength range from 2 mmto 50mm. In Fig.3, the
correlation between standard deviations of
nanotopography profile and of film thickness variation
pre/post CMP is plotted. Before CMP, film thickness
variations were independent of nanotopagraphy.
However after CMP, the film thicknessvariation and
nanotopagraphy have positive correlation with the
slope, which is reasonable becaise the film thickness
variation dominantly results from nanotopography in
this gudy. The PSDs of film thicknessvariation were
also analyzed.

Throughthese results, it was concluded that SSP2
wafers provide the better performance in oxide CMP
through the small er variation of the post CMP film
thicknessas the impad of nanctopography.

Authors are indebted to Mitsubishi Materials Sili con
Corp. for supplying the wafers.
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Fig.1 Nanotopography maps for the wafers
manufactured with each different process
condition; The darker region in the map
corresponds to a lower height and the brighter
region to a higher height.
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Fig.2 Power spectral densities of
nanotopography profile on the wafers
manufactured with each different process
condition
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Fig.3 Correlation between standard
deviations of nanotopography profile and of
film thickness variation pre/post CMP



