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Abstract

The design of South Region Office (SRO) of Nationa Nano Device Laboratories (NDL)
began in May 2001. The whole construction was completed in July of 2002 and the grand
opening of South Region Office was held on the nineteenth of last September under the support
of National Science Council. Based on the market potential of microelectromechanical systems
(MEMS) and packaging, RFMEMS, BioMEMS, and advanced packaging are parts of research
efforts of SRO. They are aso in the core development of many southern universities. Among
the MEMS research and corresponding training of professionals, thick-photoresist (PR)
lithography system plays a fundamental and indispensable role. Accordingly, NDL planed this
system in top priority. Suss MicroTec, Taiwan provided most advanced equipment under the
limited budget. The installation and acceptance of the system in the cleanroom of SRO were
accomplished. It has been open to public for training and operation. Four types of PRs are
adopted: agueous-based AZ5214-E and AZP4620, solvent-based SU 8-25 and SU 8-50. Their
thickness ranges are 2-5 um, 5-10 um, 1040 um, and 40-100 um, respectively. AZ5214-E is
negative tone and the others are positive tone. Thick-PR lithography system consists of mask
aligner and PR coating and developing system (Track). They are in charge of exposure and
handling of thick PR, separately. Experimental results demonstrate excellent pattern fidelity,
overlay accuracy, and repeatability with combination of the high performance of two tools.
Integrating with the wide range of PR thickness (about 2-100 um), training of professionals and
development of new technologies can be accel erated.
Keywords: thick-photoresist lithography system, mask aligner, PR coating and developing system
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Figure 1 Cost breakdown of airbag accelerometer [3]
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Figure 3 Photoresist coating and developing system (Track)
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Table 1 Properties of thick photoresists

PR| AZP4620 AZ 5214E NANO™ NANO™
SU-8 25 SU-8 50
Property
Positive-tone Negative-tone Negative-tone Negative-tone
Exposure g-line i-line Near UV (350-400 |Near UV (350-400
nm) nm)

Thicknesswin. 5.1 um/ 6000 rpm |1.01 um/ 7000 rpm |15 um/ 3000 rpm |40 um/ 3000 rpm
Thicknessyx. 9.8 um/ 1500 rpm |1.63 um/ 3000 rpm |40 um/ 1000 rpm {100 wm / 1000 rpm

Figure 4 PR thickness 9um (hard contact)
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