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ABSTRACT

In this research, quartz is selected as the template material because of its
transparency and high hardness. First, a 100nm thick Cr as a conducting layer is
deposited on quartz template by thermal evaporation. Then, a 380nm thick positive
photo-resist ZEP-520A is spin coated on Cr layer.

After E-beam lithography, the quartz template is fabricated by high density
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plasma reactive ion etch. Afterwards, the surface of the quartz template is treated
by tridecafluoro-1,1,2,2,tetrahydrooctyl trichlorosilane to form a self-assembling

release layer.

Finally, photo-curing nanoimprint lithography(NIL) is accomplished by pressing
the surface-treated template to Si-substrate coated with polymer mr-L 6000.3Xpe.

This research has successfully defined 60~100nm width resist features. Features
of 80~120nm are resolved on the template and transferred to the polymer after

imprinting.

Keyword: Photo-curing nanoimprint lithography technology, Quartz template,
Release layer, Electron-beam lithography, Reactive ion etch
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Table 1 Surface energy of quartz mold after differ-
ent treatment method

Time Tope Contact angle ?\;ethylene 7,

Min. Water | Glycerol mJ/em?
lodode

0 X 18.5 17.6 44.10 61.4
OTS-L 97.1 91.2 63.3 27.9061
5 FOTS-L 106.9 93.9 89.8 14.4127
FOTS-G 106.3 99.6 87.0 14.7963
OTS-L 99.2 91.8 64.2 26.9860
10 | FOTS-L 107.2 108.8 93.6 12.5709
FOTS-G 107.0 101.0 89.6 13.6628
OTS-L 101.1 92.1 67.5 24.4751
15 | FOTS-L 108.1 109.0 95.8 11.1044
FOTS-G 107.1 103.7 93.2 11.8976
OTS-L 101.6 94.3 70.9 22.7620
20 | FOTS-L 110.9 111.3 96.2 11.1753
FOTS-G 107.9 108.0 95.0 11.1807
OTS-L 102.8 94.3 73.2 21.1573
30 | FOTS-L 111.3 112.2 97.0 11.0058
FOTS-G 109.4 109.2 95.9 10.8302
OTS-L 102.8 94.5 73.8 20.6277
60 | FOTS-L 111.9 115.0 98.2 11.4314
FOTS-G 110.3 110.0 96.8 10.4515
OTS-L 103.5 95.5 74.2 20.6277
90 | FOTS-L 111.6 115.1 99.0 11.1360
FOTS-G 111.4 110.9 96.2 10.8970
OTS-L 105.7 97.3 74.4 20.6870
120 | FOTS-L 111.5 114.8 99.2 10.9121
FOTS-G | 112.6 111.4 97.1 10.3433
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Fig.9 (a) Feature on quartz mold, (b) Imprinted features on the polymer



S i (= 1% 6 T B T8 B i R P

23

L['m&\th 60 ~ 70 ~ 80 ~ 90nm - ¥& 9 EL 600nm ﬁ%‘ﬂ
7 'hrﬁ%('&ﬁ HRY & o '] ZEP-520A (BT, }Tgm g
FIP Ryt B i B () A > 5 6
fF BT S S g

Pressure : 10mTorr

Clz flow : 50 sccm

O2 flow : 30 sccm

ICP Power : 300W

Bias Power : 100W

He cooling : 20Torr
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