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Fabrication of metallic nano-stamper to replicate
nanoscale patterns

K.Y. Kim, D.C. Lee, S. Kang

Abstract
In this study, we fabricated the master metallic nano-stamper with nano pillar
patterns to apply replication processes which is adequate for mass production.

Master nano patterns with various hole diameters between 300 nm and 1000 nm
was fabricated by e-beam lithography. After the seed layer was deposited on the

master nano patterns using e-beam evaporation, the nickel was electroformed. In

each step, the shape and surface roughness of their patterns were analyzed using

SEM and AFM.
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Fig. 1 Fabrication processes of master metallic
nano-stamper; (a) master nano patterns by
e-beam lithography, (b) deposition of seed layer
(c) electroforming, (d) post-processes
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Fig. 2 SEM images of master nano patterns (a) dia.
1000 nm, pitch 2.5 m, (b) dia. 750 nm, pitch 2 /m
(c) dia. 500 nm, pitch 1.5 m

Fig. 3 SEM and AFM images of master nano patterns
(a) dia. 1000 nm, pitch 2.5 g, (b) dia. 750 nm,
pitch 2 m, (c) dia. 500 nm, pitch 1.5 m
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Fig. 4 AFM images of Ni Seed layer on master nano
patterns; (a) dia. 1000 nm, pitch 2.5 fm, (b) dia.
750 nm, pitch 2 m, (¢) dia. 500 nm, pitch 1.5 m
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Fig. 5 SEM images of master metallic nano-stamper
with pillar patterns; (a) dia. 1100 nm, pitch 2.5
(m, (b) dia. 850 nm, pitch 2 m, (c) dia. 630 nm,
pitch 1.5 g, (d) dia. 300 nm, pitch 500 nm

Fig. 6 AFM images of master metallic nano-stamper
with pillar patterns; (a) dia. 1100 nm, pitch 2.5
/m, (b) dia. 850 nm, pitch 2 /m, (c¢) dia. 630 nm,
pitch 1.5 m, (d) dia. 300 nm, pitch 500 nm
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Table 1 Surface roughness of master nano patterns
and master metallic nano-stamper

Surface roughness (A) Rms Ave
Dia. 1000 nm | master 332 211
Pitch 25 m | stamper | 515 412
Dia. 750 nm master 29.1 22.0

Pitch 2 /m | stamper | 509 33.0
Dia. 500 nm master 34.1 271
Pitch 15 /m | samper | 432 %5

- 483 -



4. 4 E

g a7 dudY 43¢ 99 el 24

29%E Az
(D) AR d2a99E olgstel sizE F& the
295 A%E 9% B 2719 & JUS 2E vha
8 o AEe Az,

@ 2% TAL o83t T4 2000 A9 HHE Y
A 7AFS FAYoRA, shaE A 3o AL
polaln A e S48,

(3) UA B71F2E olg3tel say the AWS A
Aste shaE B4 e 2UNE ARSEoE, EW
54 W} A% duAd 49 340l 888 & U

x

% 7]

2 d7E 20 A7 ZEFAIFASAIA Yedit
ERvar|eiEAges a7y A 9(M1-02-KN-01-
0001-02-K14-01-006-1-0)ell ©}&) =AU ch

Hazd

o

(1) Fischer, P. B. and Choy, S. Y, 1993, "10 nm
electron beam lithography and sub-50 nm overlay
using a modified scanning electron microscope”,
Appl. Phys. Lett., Vol. 62, pp, 2989 ~ 2991.

(2) Chou, S. Y., Krauss, P. R, and Renstrom, P. ],
1996, "Imprint lithography with 25-nanometer
resolution”, Science, Vol. 272, pp. 8 ~ 87.

(3) Lebib, A., Chen, Y. Bourneix, ], Carcenac, F,
Cambril, E, Couraud, L., and Launois, H., 1999,
"Nanoimprint lithography for a large area pattem
replication”, Microelecronic Engineering, Vol. 46,
pp. 319 ~ 322

(4) Hiroshima, H, Komuro, M, Inoue, S., Kasahara,
N, Taniguchi, J, and Miyamoto, I, 2001,
"Uniformity in  pattens  imprinted using
photo—-curable liquid polymer”, Microprocesses and
Nanotechnology Conference, 2001 International, pp.
102 ~ 103,

(5) Hirai, Y., Takagi, N, Toyota, H, Harada, S,
Yotsuya, T., and Tanaka, Y., 2001, "Nano
chamber fabrication on an acrylic plate by direct
nano imprint lithogrpahy using quartz mold”,
Microprocesses and Nanotechnology Conference,
2001 International, pp. 104 ~ 105.

(6) Heyderman, L. J., Schift, H, David, C, Ketterer,
B, Auf der Maur, M, and Gobrecht, J, 2001,
"Nanofabrication using hot embossing lithography
and electroforming”, Microelectronic Engineering,
Vol. 57 ~ 58, pp. 375 ~ 3%0.

- 484 -



