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Abstract

In this paper, we investigated the possibility of replicating patterned media by nano-injection molding process
with a metallic nano-stamper. The original nano-master was fabricated by E-beam lithography and ICP etching
process. The metallic nano-stamper was fabricated using a nanoimprint lithography and nano-¢lectroforming
process. The nano-patterned substrate was replicated using a nano-injection molding process without additional
etching process. In nano-injection molding process, since the solidified layer, generated during the polymer filling,
deteriorates transcribability of nano patterns by preventing the polymer melt from filling the nano cavities, an
injection-mold system was constructed to actively control the stamper surface temperature using MEMS heater and
sensors. The replicated polymeric patterns using nano-injection molding process were as small as 50 nm in diameter,
150 nm in pitch, and 50 nm in depth. The replicated polymeric patterns can be applied to high density patterned

media.
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Fig. 1 Continuous magnetic data storages and patterned
media, (a) conventional continuous magnetic data
storages, (b) patterned media
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Fig. 2 Fabrication process of patterned media
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Fig. 3 SEM images of nano-hole patterns with (a) 100
nm and (b) 50 nm diameter on Si nano master
by E-beam lithography and ICP etching process
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Fig. 4 SEM images of nano-pillar patterns with (a) 100
nm, and (b) 50 nm diameter on polymeric nano
master by nano-UV imprint process
(Polymeric nano-master, (a) and (b), was generated for
electroforming process)
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Fig. 5 (a) Picture of nano stamper with a 108 mm
diameter, and (b) AFM image of the nano hole
patterns on the metallic nano stamper
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Fig. 6 Injection mold with MEMS heater and MEMS
sensor for active heating of stamper surface
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Fig. 7 Nano-injection molding system

HEXFAAHE S =ZH/H 1 H M 2%, 2005d 128



Ol &M, 4 8 24

AR F o gz, &5 R o] ¥E A
2999 Y siige] g A4 54| AstE o]
489 Fg9 Yk A A5 AP &
7t 247} olo] X AE Y FHL 4T
Y e A2, #HAe) AY 2 2 4 =
AE AR F4o] 27

B AFdME 2o T4 2AE Al 9
o YRS 39, 2Y LF 100T 9 AY
2, 27 ¢9L 8-40 Kgfiem> 22 QA 3147} Fig.
8 & WhEAPE FalA A4 Ae¥Y ¥ =
AeA AFD Fow Yx side SEM AAE
Hol F31 9le}. Fig. 8 oA RE ulsg} o], A&
249 Az sk ARws) Jaxs)t 553, A
3] 1 o] 39 AR v side] FdsA A4
PSS AT & Ut £, F5 Yx 29
He| & vid& Qs <zte] Het sjdo] A
PHLSE U & Uck AFA FeEo "}
ShE AdE vide] AFe] AL §iHA,
Y e §jo) #4948 A uiete) FF FAHE
8 539 AA dde AFo] a7Hd o F
4, ke A=, A AFu] R F¥ HS
X9 &u5t Fasiy, ¥ A7 H¥d %
gz}t i) s = wivloje] 34 e
g 4

4. HEE o|Cjojole] &

A€ FEn Jx Ad S JHE vdele] $
4371 91, B d A A g S
sk A2 AYer ARd ZIn dx dJdS
27 50 nm, ¥X] 150 nm &} 27§ ek A4
ylu} Z22 UHV (ultra-high vacuum) 2 ¥ 4]
€ 83 AAsgen, Fen Yk dd
o] 100 A 2] Cr (chromium) under layer & %33}
3, 2 $l¢l 200 A FA9 Co (cobalt) A FE F
sasich A4 G Qe A4 wda FaE
MFM (magnetic force microscopy) & 3-8-3te H7}
2 4 9k MFM 3L ¥ A3l AE 7
s A7 FE FAH A =
olejA| & A& Yotk MFM £ % ¥ AA
E44q Co 2 zYsged, 4z A Aol =
3 A& AR F FA L AAsct Fig 8 &
ZYv 71 el AR g FFY HPHE v
to] Jlgke] SEM AR S Bo Eu) A" Fi
o A4 v eSS HE: A3 50 om L HH)
150nm & #Z7]E ZEctk o]H T Aoz A4
Y HEL 100 Goits/in® & HLFE A= 2
UE AU E njtje] A zpel] A& shgs}d.

HEMEBMN S =EH/AM 1A M25. 20059 128

@

()

Fig. 8 SEM images of polymeric pillar patterns with (a)
100 nm, and (b) 50 nm diameter replicated by
nano-injection molding process
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