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(a) (b)

Continuous magnetic domain Single magnetic domain

substrate substrate

211, Basic concept of (a) conventional magnetic data storage and (b) patterned media

1. Fabrication of nana master W H
2. Deposition of seed layer m W/

3. Flectroforming for metallic nano . } /
i P 4

4. Replication of the nano patterned
substrate for patterned media

5. Deposition of magnetic layer

1212, Fabrication processes for patterned media using the present method
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MFM (Magnetic Force Microscope) 242 EaiA Al TI2I3. SEM image of the master nano

~ o patterns with a diameter of 200 nm and pitch
(single magnetic domain)7F @/ H& &elstich of 500 nm
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I 1. Processing parameters for Ni electroforming
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Parameter Range of values
Temperature (C) 43~45
pH 4~42

Current density (mA/cm?) 10~20

Ni = (NHeS0s)z 4H:0 300~450
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NFzE Uz Aguo]E SRS o850 &% 43~45 C. pH 4~42, AFNE 10~AmA/art
_71‘_7401]/\1 At T 1= FE5Ue A8 x}]z o 9ot A7|EZ TAZAL HlZ=T 9k 1Y

7 9lom o]2 Ealo] nfAH U dEle] & A
& K 47 Zum/s12) o) 2k o] ASILEE A28 5

T2l 4. SEM image of the metallic nano stamper T2l 5 SEM image of the polymeric nano pattenrs
with a diameter of 200nm and pitch of 500nm with a diameter of 200nm and pitch of 500nm

23 E2|0f Lhir Tfsio] M
ARE B4 e 2952 o189 ke A7 TS Fato] Zeol he 0L 433
99 ATEE PUMAR Aoistos), i I8 499 433 49 U 5 —35—3— 4gH0z 3

B I
“%‘51 ZH bh JHEH Ay FHE 248 Slsted, AFM (Atomlc Force Mcrosope)%
3 9 E AR SAHAT I8 62 55 e 299 2 EE Yo H'e AFM 34
A& BT gloH, # 27 vhaE Uk oY, 34 Uk A8, ZEH U djee] 19 AZ
7z R AL Sl

= rE

i

3 2. Surface roughness of the master nano patterns, the metallic nano patterns and the polymeric nano patterns

RMS (R) Ra (R)
Master nano patterns 32.1 254
Metallic nano patterns 485 36.5
Polymeric nano patterns 824 67.0

2! 6. AFM images of (a) the metallic nano stamper and
(b) the polymerc nano patterns with a diameter of 200 nm and pitch of 500 nm
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undedayer 100 AS 23 §, Co Y52 20 A SAATE A 9 A8t 545 97t 8] S8t
(a) (b)

SEM image AFM image SEM image AFM image
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2! 7. SEM and AFM images of (a) the metallic nano stamper and (b) the polymerc nano patterns for patterned
media with a diameter of 200nm and pitch of 500nm

(a) (b)

SEM image AFM image SEM image AFM image

- - .- . =L
10 ARV REP. AF Qb ar

JI21 8. SEM and AFM images of (a) the metallic nano stamper and (b) the polymerc nano patterns for patterned
media with a diameter of 100nm and pitch of 250nm
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o, 4 A HAEE £9 AskE A
¥ MFM $4< Atk 18 9= 4
7 200nm/¥] 2 500nmet 27 100nm/¥] 3]

2nmE Zte A3 Ee MFM ARE
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% 9olA B uke} 7o), A 200nm

E
o 2! 9. MFM images of the magnetic layer with (a) a diameter of
AERSE gosisd. 18y A4 200nm and pitch of 500nm,

0]
100nme] Z4 HjEe] A< sjE Aot and (b) a diameter of 100nm and pitch of 250nm
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CEW SAS HEATIE el Bol dE v ok 2 AreMe v AF 3 2
£ TAAE dZsl] fletel 55 Ule 269 e] AF AR 2A 9 SAM 54 #F A2 1

2

Stk SAME 4 U B9I9] §he U0 SSHOE s EHIAE 22T S gt 4
AL /M Gk B e A7 TR 299 ARE AHIA S e HgHE SAM 9

= o)220l A7 AFE Ausle] obA7A) 712H2 Be] BT b B A7l A
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st AAe FAHOEA, W718k8t A 2]3 (electrochemical reduction

method) & E5}o] U A8y ZHo] 4428 A A3 SAM 22 A 55 akanethdd|d = 7+

ol Aol 22 EAS H9l ndodecanethiold AHE-3}% 2., solution deposition WH-S E3l] =251t
SAMS] 52k 75 lsly] Y8 = YA AT SAM 52 A1) 357 2 LFM 342 5
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12! 10. Contact angle of (a) the bare nickel stamper and (b) the SAM deposited nickel stamper at room temperature

H

3. Comparison of surface properties between the bare nickel stamper and the SAM deposited nickel stamper at
room temperature

bare nickel stamper SAM deposited nickel stmaper
Contact angle (°) 70.37 109.22
Wetting energy(mN/m) 24.46 -23.97
Lateral friction force(eV) 0.09%69 0.0605
012 o
-
0.10 O/

%
oS g
=Y
8
\

o— =
0T  a—m

o
k=)
13

o —

o
1=}
b~

—o0— Bare Ni
—m— SAM on Ni

Lateral Force(ev)

o
<3
S

o
o
3

4 6 8 10 12
Normal Force(nN)

TI2! 11, Lateral friction force with different normal force with the bare nickel stamper and the SAM nickel stamper
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