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Enhancement of cover-layer surface properties using dielectric protective layer

= ) “

_ T ;
a5, 9, o1FA,

SEES

Jin-Hong Kim, Jungshik Lim, Jun-Seok Lee and Jeong-Kyo Seo

Abstracts

Scratches are observed on a polymer cover-layer of near-field recording (NFR) media after a servo test with rotating
disc. The scratches are formed by the collision of a solid immersion lens (SIL)-media. One of the possible ways to
avoid the scratch problem is to coat a dielectric protective film on the polymer cover-layer which enhances the hardness
of the surface. The surface with hard characteristics in the surface reduces the scratch problem in the cover-layer. Not
only the mechanical properties but also the optical properties should be controlled. Specifically, the refractive index of
the dielectric protective film should be matched with the polymer cover-layer not to lose light at the interface due to the
difference of the refractive index. The refractive index of the dielectric film can be tailored by controlling process
parameters during sputtering and matched with that of the polymer cover-layer.

Key Words: Cover-layer, refractive index, dielectric protective, NFR

of AZI= Skx[Z, |
71528 =ol=d = UL Z 20

&t AFolCt [1, 2] §HH, Ol
3D Video 2 7{Ist= AMO &II1F T
s&otn Q=d, tHEdczE IFY IS
(Near-Field Optical Storage; NFR) [3], =34 7|&
[4] ¥ Holographic Z7|% 7| [5] € &8 &
QICH O] & NFR O] 7t& 7tsd U= AMTH 7|
& £ stLEtn 2 £ U1, 0] NFR 7|82 SIL
(Solid Immersion Lens)g = &o5t0{ &&AHCQ |E
7H?'—/I\—(NAEFF)§ =0|= 7|=0|Ct, [6] Egl, o] 2
H& 7lsg H8st7] M= nlCjofet SIL 7+
O He[7F £4 nm HE=Z 717k 0oF BtCh FHEAL
7t Ldoid £+ U= YA ol Mol = SIL EHO

T LeHAZ|&
E-mail : jinhkim@Ige.com
TEL : (02)526-4574

* LG MAZ|&@

** |G MAL DS A4

HEMITAAHSS| =22 /M 43 H 13,2008 3¢

evanescent It 2t11 =2|= YO0 HALA &
=4I, ol Z2™&E n|t|ofol| coupling AlZ[7] 2l
ME b|go{et SIL 7+9 AH2|Jt A4 =Lt Zotof
of1, M2 20~30nm ¥ =& ZHEoiC}.
StECIAFQ| flying slE 7|=s2 H&dt= &
A AZE HE A2, HEHE MEE sHAM
= 380 =F WA S AMEd Beyol HR/L,
Ol th3&3t7| A5t OjC|o| EHOIAM HEAE =
HAE 9ol 37|8 0|8st= 7|=0| AHEHE UL
[7]1 ol 7l=g H&sH, SIL I C|A3 7t9] Gap
= &8 nm 2 ZHE5t= gap-servo 2T 7|=0|

NFR 2 SIL BJHo| =F& ddA7|2

B2 gap 2 ol MEE= 2HY 2 0|&3Ste
first surface recording [8] 2 F & &stil Y2Lt, 2
HolLt & 2 S92 A2d0l HEON HHES
UALE[ = cover-

e
ZESt = AHS 2ZFH 20|
layer incident NFR 7|=0f CHSF £t&0] =OtX|11
QULCE [9] O] Z7l== HEsSte &%, dolN g
8= SIL #H0| =X &1 0jCo] 522 FA
Z & otL2t njojof Zojo mep =de 4 UL
0] &A% first surface recording M= =7t
Set 7tsstd S+ 710 ME J|1EEH
A

N

o o
o 1

o

HHSES S FEst FHIE oY &fof & =

ottt 2ZE0| A2 NAge ZCF 7{OF SO,



40
2
Ho
fol

E35], 7152 E 242 IH NAg & 3A & M,
HHEO Z2HEET WatM HXOF sted, 1 2
HES 4 Uk YXE RIA X<t =get
nanocomposite g O|8st= = HEEY & U

o [11] sHH, AHSBL =2t HEY| 59 §4
O| 125 0f0F otrt. 53], HHE =22 =7t
ofstH, &E g0l 44 £ U= SIL 29 =
Ol HHSBO| &&= X7t Y¥str| I Z0|
ct olydst =ME =557 QM= AHAHSBS
AN Sd= SdSAZE 227t U == HE =
=z0MeE EE HAHES A0l aluminum
oxynitride (AION,) F&AM E3 5= M5 A
H32 74N 48 AT, Yo =

23 78 S
matching O £taf =2 St1Xb 8Lt

NFR 0O|C|0f HHBICZ HE
nanocomposite HHE2 AHEHT
Ct. nanocomposite 91H'|§8
of StAE I=35t7| s =
HE0| 25 FxQl TiO, I-H.:
of &7t etez2M B2 2EE
uv 43 #X= ot3=
M ESIULCE AHBS FH

s &9l viscosity 2 3|H

(o]
-

m
|0
Hu rir

Za|H
Xl =t 5}

>.
oho M |_£'
oh [
r s
N
8]
M
Wy ¥

-

I°
AT

N OH
x

o|>|
AN |
= m
= 40t p
1o P
44 30 4 -
o>

A o W
Ho

ot
-

™

ofm M
10
Mo
11k}
Hu

I'
0

:LI
o

H-|
mjn il
>

2
ﬁ

292 4xg W

10
o
rr Mo

ML
=2

enter dosing Al S ’51%3
4 24 st £ 2
= QUXBH Tc—! CAa39 42 "“—'?'—Oil THO|
I LA HEE2 O{EHLC MEtA

SN 2Ydol Hof

J

0 Mo ©

9
3]

rI

ClA39 B & L& 2=

XA == =ddol Ut
EA
S

I|:||—|
|_|

HAHEQ JIAH &4 7<I EH Sd= A
717] ?lsf HAHE ol AION, RAEMES AH
HE 422 IZSIML. 535, AHSL =2
£ matching € ®lsiAM AION, REAH Z2 2F

g 2HHY g0 =2Ed Z27F A=, A

Ao Ar 2 20 Fsts gSItA9 &

=2 TES:s YHezE =228 =ESHQch W

X Ar ot N, of &E =Est0 AIN REAS S

d2 =2gt 7, 0| ZA0M O, 2 ¥= =Est

UM ZeH HHES =2 S 24 XFACL
HHS X REA 52 Y SS9 § H<

=

spectrophotometer £ O| & 5+04
Hot¥n, HALE AHEZHZ Fourier transform

14

£2 0/8% NFR olcio] #HuZo| EH 54

EAF
=}

el

stof ZEE AH B FHE FoIUCE Si wafer
o ZEE HAHSZS H RIEMSe =EHE=2
ellipsometer £ O|&3t0d =F5tUCt oHEH HH
TE= AFM £ 0|25t HESIF LD, FEM S
of IHE HAHBZS HHLS SEM £ 0|83l
HESIUL, MEC d-= HE ZEZAE o8
sty 53

45t C M ZHE NFR C|A3 7{H 59|
7|AS S gap-servo NFR system 2 0| &
ME test & Solf AAISHALCE

A

Rayleigh 8|& SHAOf =M, &l =0 Qs &TSE
dlolx fe AT7|&= oS E*OI Z™EICt [13]
D=1.22i (1)
NA
H7IM, » = dlo[M2 m}FO0|L NA = objective
lens 2 7H+40|Ct NA £ SIL S AESIUS 4
P NAgs 2 OHX[E &+ U1,

NA. . =ng, sSind 2

2 BEECL 7IM ng 2 SIL o 2EE0|1
= g5 3 o g4 79 Zzoltt. 57189
4% U NA £ 1 8 g4 RstAeh siL s A
got 2 ng O 23 NAgr = 1 2L 2 5 U
1 7ISEEE O FYAME + WA ECh[e]

First surface 28 & #7589 4%, SIL H 9
ZHO| gdE Z2-¥EsS U223 H2Z coupling
ANZ17] sl gap 2 =& nm O|5tE FF3o| FHOt

OfF stil, AHZ AL F2= TEALE dojd
= Use .:.74I7F Ol &t AAtEO 2ost ZHEO
HAl E2 gap & Sl OICI0{ =2 coupling =|/0{OF
StCh O] 4<%, E’é*..“jé HAHZ ofefel 7[EHS
Z Oo|3AZ|7] WjEof C|A3 HEH F HAHS ®H
Hol| & 2ol "ol IV|= AHSS FHo
H|2[ St 4= um O] & 5’17‘“1} o|{st 2tZ0lEtH,
oM A=t 2 2 E 52 Ao 2N =&
HE = AL ’é‘%ﬂ%éﬁol U= & storage AL
2 A [

Ho=z —_rlﬁd 2 4 Ity 2&= ZHo|Ch [9]

AHZE LALE NFR FXROIM HHES =H
E0| NAx =20 ZHOF ZFEOl HHBL2=Z
coupling &&= Z=710] 228t Fig. 1 2 2&E E0|
ng. @ HFAE SIL 2} 2EEO0| neger @ HHZO0|
gap = TFTAIStL 2
g wo|T Gict of U W BEHO Ao o
St Snell HZl0f rtat,

Cover Sme _nSIL siné (3)

O EHEEID, 6§7IM 6 2 6, = ZH2E SIL YA}

FA| AEIEHS| =

&M 4H M 15,2008 34



H HAHS2E FotE A oH Mt 50| 2
E= Zzolnk. Of ZHANAM NAgr 2F neover &
HAE = + A=, P4 Eq. () o PHE2
Eq. (2) O 23 NAge 7t 513, QAHE 20| 7t
S22 M & & Us =UQ sino<t E HE
A7IH,
r]Cover 2 NAEFF (4)

= g5 & ULk o] =AM HH B2 =EE0|

& t
= ot HiHZAO A= NAge ZCF 2 M,
L

Fig. 2 = gap-servo NFR A|AEIS 0|28t M&
HAE Ol UEE HHIE &0 47 Scratch Of
Ch J8olMet 20| 2 7Hel MBS &2 ME H|

E o st sik 2 ojcjojetel =0 7|
OISt Ao 2 OAZICE 535 &2 gap MM &/
= SIL 2 0|fjoiet =9 7tsdS HiAe

= 1, o] 42 O|f HHBL H=Jt S5t
X S25tChH, O|C|{0l scratch 7F M4 4 gHof|
At

Ncover

Fig. 1 Refraction of light between SIL and cover-layer
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function of O, flow rate

Table 1 Pencil hardness of polymer, nanocomposite,
and dielectric film coated nanocomposite
cover-layers

Polymer Nanocomp Nanocomp
Cover-  -osite -osite +
layer Cover-layer  Dielectric
Pencil
Hardness 2 2~3 3~4
(H)
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