SIEHUTSIS|X| M 41 H 835 pp. 663-668 August 2024 / 663
J. Korean Soc. Precis. Eng., Vol. 41, No. 8, pp. 663-668 http://doi.org/10.7736/JKSPE.024.059
ISSN 1225-9071 (Print) / 2287-8769 (Online)

’m Check for updates

LIz & aMIEd| C|X|2 PCR mE|M MIZHE it 3 7=

Process for the Fabrication of Nickel Material High Aspect-ratio Digital
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This paper outlines the fabrication process of the partition component, a crucial element in digital PCR. The partition
component consists of thousands of micro-wells capable of holding small volumes of reagents. In this study, the partition
component was created in a honeycomb structure, with hexagonally shaped micro-wells measuring 100um in size and
spaced 20um apart. The fabrication process involved using photolithography, lift-off, and electroplating techniques.
Photolithography and lift-off processes were employed to create a pattern of Cu metal layers in a hexagonal honeycomb
arrangement on a glass substrate. Subsequently, the Cu metal-patterned substrate was used to produce pillar patterns of
SU-8 with a high aspect ratio using photolithography. Finally, the gaps between the SU-8 pillar patterns were filled with
nickel through electroplating, completing the partition component. The micro-wells in the partition component were designed
to have an aspect ratio of 4-5; however, in this study, micro-wells with an aspect ratio of 2 and a depth of 200um were

fabricated.
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Fig. 1 Schematic diagram for fabricating a partition component

Table 1 Recipes of materials

No. HMDS 4,000 RPM - 30's, 110°C-50 s
1 LOR 5A 3,000 RPM - 30 s, 190°C-5 min
2 AZ 5214E 4,000 RPM - 30's, 110°C-50 s

Spin coating: 1,000 RPM - 45 s,
SU-8. 2100 Prebake: 65°C - 7 min, 95°C -
for 200 pm 50 min, Ramp 120°C/hr

height PEB: 65°C - 5 min, 95 °C -
16 min, Ramp 120 °C/hr

3 Spin coating: 2,300 RPM - 30 s,
SU-8. 2100 Prebake: 65°C - 5 min, 95°C -
for 100 pm 21 min, Ramp 120°C/hr

height PEB: 65°C - 5 min, 95°C -
11 min, Ramp 120°C/hr
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(b) Cross-sectional view and undercut structure for lift-off process

2023.9.1
. Metal Seed Layer. Cr(5) ~ Cu(100)
DMF ~20s w/ ultrasonic
3. Metal patch adhesion after lift-off

100.622m

(c) Honeycomb structure of Cu layer after lift-off process

Fig. 2 Photolithography steps for lift-off process
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Fig. 3 SU-8 pillar structure with a different aspect-ratio
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Fig. 5 Nickel partition after electroplating
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