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Developing a simulator for Super-RENS/ROM disk
using finite difference time domain method

gy A’ FAY’
Duck-Won Ahn' and Chun-Yeol You'

ABSTRACT

We developed a numerical simulator in order to study the Super-RENS/ROM (Super REsolution Near-Field
Structure, Read Only Memory) using 3-dimensionai FDTD (finite difference time domain) method. The
simulation can be performed by three steps. In the first step, we utilized the vector-diffraction theory to
calculate the characteristics of incident laser beam from the object-lens to the surface of the disk. At the
second step, we fed the calculated result as an input for the main FDTD simulations on the optical layers in
the disk structure. After performed the FDTD simulations, we took near-to-far field transformation for the
reflected signal, from the surface of the disk to the detector. Finally, we can get reflected signal at the
photo-diode. Using this developed simulator, we were able to study about the reading signal from various disk
structures as a function of a laser beam position.- We calculated reading signals for various pit sizes for
Super-ROM structure, and it is found that the simple optical diffraction theory can not explain the reading
mechanism of Super-ROM, and more complicated temperature dependent physics must be involved.
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Fig. 1 Concept of FDTD simulator.

IS 7 A A A

{ Q-FDTD spate

2. FDTD A|S280[E2 &3
2.1 FDTD A|8&l0|69 F=

HZE FDTD AIZ23 0|2 SA2 Fig. 12
Fig. 20f LIEHHD QUCE Fig. 12 Zs{4 Moz

A ZEROYO B2d AAH”ES LEHID A2
o, HY HH B2 ALAHE F 2222 LU
FO0{A  object lensTE Cla232 BHUEIAE=
Mansuripur®] #E| 3|H YYHo=2 EI[5] 1 2
HE FDTD aiAM Z7tel A2 ALEGHCL 0|
S5tH Fig. 2% #O ESU=E
I E

o
2
f
ra
of

el

114
H >
UHLD_'_

> o pZ

dl0

0}

PRALE 9B S ZU2R 48

tch. o] YHE MAI|THE O] 8sHA FHEl23
3

A

W oo H
B8R
e 3 oroe lor

-n
lw]
e}
> rjr rio

ro

EHI ZCjAAL J|me YRE ZES
FDTD A& SH2E 433104 FDTD Al
stct = FDTD A& QIshM BEAME

2 omo 1R 1o
N o

A2|OHE CHA ZolAa39 BEHOM YA =&
o, o] ZRE Al 2T FATY2E #HE
Ste AEE AHRH MZE UIAE 9o RET
E A gt of oM [AP|uE M= B
oM MES FotH A HHSBII00M HEE=
MEE ¥E £+ UA =Ch o EI ZCA3
Mel 71E0raet ye x| e ghAtge] #
st A&E 4+ A2, Ol 2 FHH239 MY
Moot BHECHE AEE L & UG

2.2 HE| 3| ™ (Vector diffraction) O] &

g oz 2™ H(near-field)FHHAM = A2HE}
3| HO|E0| HEstA Ret A= UHA Uch
|zt 42+ HE 3FHOEE =slof st R

S e
o2 Yol g, 2 AR0ME Foiad &

M X A A SS =2 Z/H 28 M28. 20061 63

BHAHEAIZETS (FDTD) WHE 0|8 AIE0IE TH

Incident Beam
Object Lens

i

Vector Diffraction

i

FDTD Simulation
*Pearfect Matching Layer
Boundary Candition
*Incident & Scattered Fidd
*Disk Structure

A

Near to Far Field
Transformations

7
Reading Singal

Fig. 2 Structure of FDTD simulator.
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