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Abstract

In the lapping process of the magnetic media, 2 patterns of the burnish heads have been used
to burnish the media surface. The Burnish head pattern is first polished to remove large grains on the
media surface. Then, the Glide pattern is treated to prepare the refined media surface. Both the Burnish
and Glide patterns have been fabricated on AITiC or ALO,-TiC by using chromium hard masks
protecting on the AITiC surface between reactive ion etching (RIE). For the conventional fabrication
process, AZ P4620 positive photoresist is spin coated on the AITiC substrate and patterned by mean of
UV lithography. After development, chromium is confromally sputtered into the exposed areas where
is left for the Burnish patterns after lift-off process in photoresist remover. The patterned AlTiC are dry
etched in a CF, RIE plasma until its patterned depth is about 30 pm, and chromium hard masks are
then removed by wet etchant, resulting in the complete burnish head guaranteed by the standard
Critical Dimension (CD). Based on the described process, it takes a long fabrication time and is related
to a high cost of a toxic chemical in removing of chromium hard mask. To solve these problems, a
new material which can be served for high accuracy patterns with non-complicated process and easily
removed by nontoxic chemical is investigated in this thesis.

The X-ray lithography which operated by synchrotron light source was researched to find
the new material for the burnish head fabrication. A material of negative SU-8 photoresist which
normally used in X-ray lithography process was experimented as the hard mask material based on

the standard of the Burnish head specification. Experimental design technique was cooperated to



decrease the number of testing and achieved the maximize data analysis. The best condition for this
experiment are the 250 um-thick SU-8 photoresist with the exposure dose of 23,010.10 mJ/cm’ and
the CF, RIE etching time is about 20 hours. These conditions offer the critical dimension and the
etched depth at 7.0252 mil and 30.1128 pm, respectively. To prove this experimental design
technique, X-ray lithography and RIE process were operated under these conditions. The
experimental results present the critical dimension and the etched depth of 7.028 mil and 30.02 pum,
respectively. The critical dimension error and the etched depth error which calculated from the best
condition are 0.04% and 0.28%, respectively. The critical dimension error and the etched depth
error when they are compared to the standard values are 12.37% and 0.67%, respectively.
Furthermore, the conventional hard mask of chromium is also investigated as well as AZ
photoresist. They were performed under the same RIE condition but their thicknesses were
different. The selectivity ratio of chromium, SU-8 and AZ photoresist are 015, 4.46 and 7.88 which
correspond with the mask thickness of 4.5 pm, 133.8 um and 236.4 pm, respectively. Based on the
standard hard mask strip CD sigma of 0.08, the burnish head patterns obtain the hard mask strip
sigma of 0.065 which is acceptable. The results show the performance of SU-8 microstructure for
hard mask application which introduces a non-complicated novel technique for hard disk drive
technology. Nevertheless, etching of AITiC using RIE process can result in re-deposition of an AlF,
and AlLOF, along etched sidewall of structures, resulting in the critical dimension error. The

fabrication process has to be improved to eliminate problem in the future.



