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Abstract
248060
This research paper presents a study on the effects of the multi-level exposure technique in the
photolithography process by examination of the Air Bearing Surface (ABS) in a hard disk
read/write head. Since there are different layers of levels in the ABS structure, using conventional
techniques carries a high cost/time consumption. To reduce that cost/time consumption, the ABS
can be fabricated by a technique called “multi-level exposure”. This technique focuses on the
exposure by changing the UV light intensity after moving the stage to a new position until all
positions are completely exposed. The exposed wafer is then developed and etched in a single step
to form the 3 levels of the ABS structure. The relation between the remaining photoresist (PR) film
thickness and the single- and the double-exposure dose can be calculated by using the exponential
equations with 95.8% and 91.5% correlation, respectively. Moreover, the first exposure dose clearly
has an influence on the cumulative exposure dose in the double-exposure step. This research also
studies the effect of the multi-level exposure technique in the photolithography process by using
the OPTHOLITH simulation program to compare the result with the experiment. In the single-step
exposure, the result from the program and the result from the experiment are very similar. On the
other hand, in the double-step exposure, the result from the program and the result from the
experiment are very different. It is found that the simulation program is not adaptive to a change in
PR characteristics after the first exposure. So the method for adjusting the PR characteristics for the
exposed PR is created. It is found that the remaining PR thickness is mainly altered by the Dill’s C

parameter. The adjustment of the Dill’s C parameter associated with the double-exposure kinetics



9

24R060

is then performed using trial-and-error with the regression statistic. Adjusted Dill’s C is used in the
simulation to pattern a 3-step ABS structure. The result shows only 12.35% deviation of the

remaining photoresist thickness from that of the experiment.

Keywords: Air Bearing Surface / Multi-level exposure / Dill’s parameters / Lithography simulation
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