LAF=E> Journal of the Korean Magnetics Society, Volume 18, Number 2, April 2008

L Q=2 E jE{dat XtMuateaE 0|8510{ M&fst TjE=0|C|0{&
XP|mEe X7|N A HAEFZSAMo| 2 97
AX[A

O - O|SH - O|BS - UshY - =2 - 2TS
WA, 7R SN 71EF FAT 2 141, 446712

Oj¥d - M2§| - MsH

Ardista AAaAFss, A7 98] AR 3, 440-746
20089 3% 69 Wk 20089 3¥ 19Y FE5,AHE Ukg

50 nm pitch®] magnetic dot pattern® ZH= hard disk drive®- patterned mediaZ nanoimprint lithography(NIL) patterning®}
electroplating 34 o83ty A5t 27| 2 AAFLZ EAS AFEUTH Patterned medias Si(100) wafer 91l
Ru(20 nm)/Ta(5 nm)/SiOx(100 nm)E 3822 Z35) ¥ nanoimprint lithographyE ©]831¢] 25 nm half pitch®] hole pattern
< 3438 2 F dHYE 7)¥S plasma ashing FH-E o83l 719e] RuES =ZAIF electroplatingS ©]-831<4 Co-Pt
S 3k AFBIATE. Magnetic force microscopy(MFM) 248 0]-8351] A<k 242t9] magnetic dot pattern®] single
domain BT AR 7|oIAE FHAT 98-8 BRI, superconducting quantum interference device(SQUID) £-4¢ E3}

] 2900 Oc o139 F& FAMMY BHAHS ST

FHo] - HEEn], YeYdZHE, AHEH, Co-Pt alloy, single domain

LM £

HDD 719 7|I§8557} dAE 35S 4 U= 2
APPIE7ER FEEb Qe dEsvtels ojgHeg A}
717159} superparamagnetic limitS &3}l signal to
noise(SNR) 54-& IANAFAN 7edozs 4 Y
HEl=27]9] el F7g0] Hasia o= Q1% A=H|E A
o] AKjiste] AR AEEHT Ut AT 0@ 71eE
A9} AlzZAol gt Aol B3k 500 Gh/in® ©)
9] 7IS9E FEE % URkle] gle %oz Adx: g)
31, o] wo) FQ hard disk drive(HDD) QAL SHAlollA]
© HEorte] e g #d7 J57F s gk
[1-4]. Patterned media®] Q7= media FHolA FA 37}
A Hopoll X m#E ook FIt} Patterning Y, magnetic
dot B4 E A 28)n AHEER Solth ¢
T AE Ag 2 s Vg FE B 3l
FAte] A9 vlolHY] ZIEAAEAE L EESHY B
o] tt. o|HE EAL superparamagnetic limitS ZFE3|IL
71&9] 71% head2HE A71EE writing fielddl] 23] 7=
Sitobt 4 12sin AR & R S4E el
t}. A7132F superparamagnetic limitS magnetic volume
T FERZ oA oUAY| vlgshe sjEl=ntoje] He-

*Tel: (031) 280-8048, E-mail: byungkyu.lee@samsung.com

ofk

J¥  magnetic dots 3] domain®}sHH  magnetic
volume©] BAE] superparamagnetic limitS =& 5= ¢l
th5, 6]. TS writability ZHoIME 2 H, HUTS head’}
712 7Fs3t Y coercivitys ZEEE AP|71EEES O
ANshE 3 1E5AE R 4 vk

B Ao A1dslel] SHeA B e ies &
H3kd patterned media®] HDD A& 7Fs4dS AS3taxt
il M&Ed 371K #IA patterned mediaS AZ3HL
7VsAE HS3IRY. patterningS nanoimprint lithography=
0] 23} half pitch 25nm2] hole patterns )23} H L,
electroplating® ©]-83} Co-Pt F5< hole pattern &l
ZF2X)A magnetic dot patternS AZEIATE AFREAL L
XRDS SADP EAS E31ed 3718193, MFMT SQUID
E 0|83} magnetic dot pattern®] FRR7|OIMHY BA,
magnetic hysteresis loop 54 2 domain A% 5= s}

.

1L AIE 4y

Patterned mediaZ AZ8}71918 71T 421 Si(100)
wafer $Joll thermal oxidatiorS ©]-83}d Si05S 100 nm
FAZ AFA F 421%]¢] DC VIEWEE AHEY FH]
= o]83ld Tas nm)@ Ru20 nm)S A& og F35|9c)
ol Ta%L SiOAF Rus 7He] LA PIATF)7] S1§

_49 —



— 50—

A

Fig. 1. Schematic of Nanoimprint Lithography to fabricate nano hole
patterns.
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Fig. 2. Magnetic dot patterns of 35nm dot and 15nm space,
fabricated using nanoimprint lithography and Co-Pt electroplating.
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Fig. 3. The cross-sectional TEM micrograph of magnetic dot pattern
in patterned media.
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Fig. 5. XRD spectrum of Ru seed layer and Co-Pt magnetic dot
pattern.
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Fig. 4. Reflection pattern of SADP analysis (a) & characteristic peak of EDS analysis (b) of magnetic dot pattern.
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Fig. 6. Magnetic hysteresis loop of electroplated magnetic dot pattern.

ZE Co-Pt9] magnetic dot pattern=2] FAIelS A3
Zyo|t}t. Ru2] HCP (0002)H3} Co®] HCP (0002)Ho] $-
A Qe s A A=Y Ass o 5 Utk

A71HE8E B7kel7] 918l SQUIDE ©]83t dot
pattern®] ARE EnlEkol thS)ed magnetic hysteresis
loopE 79313t Fig. 6914 E= wiejgo] 2oz
easy directionS 7}l om £Fz1] o]H]—/ﬂo] SPSEo|
AL & & o X‘H“%}ou 3t 2= 2900 Oe,
squareness(M/M)= 0.6& VFERYLL Qi) °lﬂ3§} FER}7e]
WL Co-Pt magnetic dotS©] Cod) F22lo]wlA) WEkel C-
= (000222 wigke 9= B = ik

DC erased with 1.5T
measured under remanent state

MFMmtip

Initial magnetization

' "

Out-of-plane flower
state

Reversed magnetization

- state i
[m}

Fig. 7. MFM image of magnetic dot pattern of patterned media.
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Magnetic and crystallographic properties of patterned media fabricated by nanoimprint lithography and Co-Pt electroplating were
studied. Thin films of Ru(20 nm)/Ta(5 nm)/SiO»(100 nm) were deposited on Si(100) wafer and then 25 nm hole pattern was fabricated
by nanoimprint lithography on substrate. The electroplated Co-Pt nano-dots have the diameter of 35 nm and the height of 27 nm.
Magnetic dot patterns of Co-Pt alloy were created using electroplated Co-Pt alloy and then their properties were measured by MFM,
SQUID, SEM, TEM and AFM. We observed single domain with perendicular anisotropy for each dot and achieved optimum
coercivity of 2900 Oe. These results mean that patterned media fabricated by nanoimprint lithography and electroplating have good

properties in view of extending superparamagnetic limit while satisfying the writability requirements with the present write heads.
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