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Abstract In this paper, we developed a new thick photoresist fabrication technology for 3-dimensional microstructures. In
general, like as AZ photoresist was coated with thin film thickness about I pum to 30 um, but photoresist like SU-8 has
thickness of several tens pm or more and high aspect ratio. When we fabricate a microstructure using the thick photoresist
like SU-8, cracks on the SU-8 thick photoresist are appeared by stress which was caused by sudden cooling down during
bake of the thick photoresist spun on wafer. Thus, it was hard to fabricate the microstructure using the thick photoresist for
electroplating. In this paper, we developed a new process to produce a 3-dimensional microstructure without the crack by
stress. through a suitable thick photoresist coating, time control of cool down and time control of PEB (Post Expose Bake).
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Fig. 1. Optical absorption of SU-8 compared with other con-
ventional thick photoresists.
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Table 1

Coating speeds with the variation of SU-8 film thickness
Thickness(uum) 70 100 130
Spin speed(rpm) 1500 1200 1000
Table 2

Bake times with the variation of SU-8 film thickness
Thickness(pim) 70 100 130
Bake time(min) 15 18 25
Table 3

Exposure powers with the variation of SU-8 film thickness
Thickness(uum) 70 100 130
Exposure(mJ) 225 255 275

Table 4

PEB times with the variation of SU-8 film thickness
Thickness(pum) 70 100 130
PEB time(min) 15 18 25
Table 5

Step of development

1 step Developer PR remove
2 step Developer PR remove
3 step IPA cleaning
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Fig. 2. Schematic of the fabrication process.
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Fig. 3. Microstructures by low stress fabrication.
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Table 6

Condition of microstructure (Width 10 wm, Height 70 um)

Spin speed Soft bake Exposure PEB
Step 1 Step 1 225m] Step |
500 RPM 65°C 65°C
Step 2 Step 2 Step 2
1500 RPM 95°C 95°C
Table 7

Condition of microstructure (Width 10 pm, Height 100 pm)

Spin speed Soft bake Exposure PEB
Step 1 Step 1 255 ml Step 1
500 RPM 65°C 65°C
Step 2 Step 2 Step 2
1200 RPM 95°C 95°C
Table 8

Condition of microstructure (Width 10 pm, Height 130 pm)

Spin speed Soft bake Exposure PEB
Step 1 Step 1 275 ml Step 1
500 RPM 65°C 65°C
Step 2 Step 2 Step 2
1000 RPM 95°C 95°C
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