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4 Inch Wafer-Scale Replicability Enhancement in Hot Embossing by using
PDMS-Cushioned Si Mold

Heung-Kyu Kim®, Young Bae Ko', Jeong Jin Kang‘ and Youngmoo Heo'

ABSTRACT

Hot embossing is to fabricate desired pattern on the polymer substrate by pressing the patterned mold against the
substrate which is heated above the glass transition temperature, and it is a high throughput fabrication method for bio
chip, optical microstructure, etc. due to the simultaneous large area patterning. However, the bad pattern fidelity in large
area patterning is one of the obstacles to applying the hot embossing technology for mass production. In the present
study, PDMS pad was used as a cushion on the backside of the micro-patterned 4 inch Si mold to improve the pattern
fidelity over the 4 inch PMMA sheet by increasing the conformal contact between the Si mold and the PMMA sheet. The
pattern replicability improvement over 4 inch wafer scale was evaluated by comparing the replicated pattern height and
depth for PDMS-cushioned Si mold against the rigid Si mold without PDMS cushion.
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Fig. 1 (a) Concept of the PDMS-cushioned mold, and
(b)the fabricated PDMS-cushioned mold

(b

Expected working mechanism of the PDMS-
cushioned mold, (a) before embossing, and (b)
after embossing
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Fig. 3 (a) PDMS-cushioned mold on the mold fixture, and
(b) PMMA sheet on the substrate fixture of EVG-
520HE
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Fig. 4 Pressure sensing paper test results for (a) mold
with no PDMS pad, (b) mold with 1.3mm-
thickness PDMS pad, and (c¢) mold with 2.4mm-
thickness PDMS pad
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Fig. 5 Configuration of the repeated pattern region A’s on
4 inch Si mold

182

322 M8 AlY Fat 9 BY

gAY A¥ T PMMA AlEJ Ud A"
A #F A3, o4u2 PDMS 9 T}
.Z-.ﬂ.-@»}*i x—])\}.}\go] a‘(}:/\l-sl ;o;]-o]gz_]- 9\]\041;}
PMMA A E ®AoA &2 dge] 242 Fig
6 o YJERSITE PDMS o] Qe Ex9] A%
T 9 AFE HFE £&)d dfelo] Aty
AR, 574 13mm 579 PDMS & Z& &
A olEth o] gAY o A3
oA #Eo] MALEZ ZRdt ¥HE, 2.4mm
PDMS & #& =9 AoE 79 2E —‘?'"E‘Oﬂ
Yol AAFHUSE B &

AT

110°C (1.3t PDMS) B

110°C (2.4t PDMS)

Fig. 6 Configuration of the replicated patterns on 4 inch
PMMA sheet after the hot embossing by using the
molds without and with the PDMS cushion
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