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Abstract

The super-resolution near-field structure (super-RENS) disc system is the most promising one for next-generation
optical data storage systems to succeed the Blu-ray disc (BD). In this paper, we apply the simplicial canonical
piecewise-linear (SCPWL) model to modeling super-RENS read-out signals since reliable and accurate channel modeling is
essential for performance analysis and development of equalizers for super-RENS systems. The validity of this model is
verified using radio frequency (RF) signal samples obtained from a super-RENS disc. The experiment results on modeling
indicate that the SCPWL model can be efficiently utilized for the nonlinear modeling of the super-RENS systems.
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Table 1. The types and their parameters of the optical
discs.
cD | DVD | BD [HD-DVD| S oo
RENS
c i 068 47 | 23~27| 15~20 100
apact
Y 6B | B | GB | GB | GB o
Wavelength | 780nm | 650nm | 405nm | 405nm 406nm
NA 045 06 0.8 065 085

(1006)

H12 =z 25

M Blr ﬂﬂ

ohgaf 2ol FAHAT M o]of I
w=R2o A meistE SCPWL 2do tist
of A MANME By Ad 22y s A
SCPWL 228 ZE3lo A5S Fristn, nlAjeo g
N A 228 gt

L

=2

II. Simplicial Canonical Piecewise—Linear

2
1. SCPWL ®S ZF
49 18 B =R mesis SCPWL 4 2H
o T2E Ui Aoz Ade] 9XE HY FRL

2 (17 #e] Nz FIR (Finite Impulse Response) 2
HE 3y ¢ gl
N
v(k)= Y hak—i)=h "z(k) (0
=0
7174, hz[hohl'”
2 Yz, zk) e
o X3 SCPWL &5+
E}M

R }T_‘: FIR =g A4S @
= oy "E g dgE oun)dt

- H T
= e 2ol &

roh

r i

o

B
.
=

S
P
7 9l

F0) = o+ Y ed () @

i=1

4 @)% MEPH UEhiE Be) g,

3] Yo, y(E)
e i i -

I8 1. SCPWL ®HZ EHe =
Fig. 1. Structure of the SCPWL adaptive filter.



26 SCPWL 2d g 0|

flwk)=c TA(v)
o71A, o ?JEE! Eiass
of  AHejst c=lcy ¢; ¢y
SCPWL #% %EM A% WEHE vekic 281
AW) = [14,(w(k)) - 4,wk)] = 7RSS HE
E AR JARSE A,0k)E 4 @9 7
Folznt e,

=
o]

Lk -6+ k) 8], v <5,

A (w(k)) = 4)

E(ﬁa‘ _ﬁi +|ﬂo _IBZI)’

v>

A71A, B, (1,-,0)E vlE] Fod A 28 AA&
e, 6, < B, <--< B, 9 o] BdF =2)e] o
doz Hego]o} g}

A (D& A 3] tdsha SCPWL 8¢ B o) 29
& g3} g

y(k)=c TA(h Tz(k)) )

2. SCPWL RHE 95t LMS J|tke| etpa=

2T O

SCPWL Ed9 AFEL 4 6), O3 #& LMS
(Least Mean Square) 7|%te] due]|=g E3 zb7
Yool )

T@A(’U}

. ®)

hik+1) = hk) + ,uh(c )rz:(k)e )

clk+1)=

, e(k)= 34327} 8= RF N5 d(k)s 22
NS y(k)d 248 vehdd, 283 4, 9 4,
Zt2t SCPWL 299 A5 h, c9 B " 28xfo]=
o},
2O Ao [ .
®)3t o] Foixit

c(k)+ pAv)e (k) (7)

£

714

lo,

e
z

o)

it

ol

e

€

el julA dies A

[oA(v) ]
{ ov L—O
{aA(v) ] :{%(l—i-sign(v-,@j)) 0= 3, ®)
9 i 0 > 8,
forj=1,..,0
2giabol =y, 9 u o) BHE 4 4 (9), 10)3 2

85 Super—RENS A3 AAHY HAME PHEE

(1007)

om orx Mulet SCPWL &
¥ 20 Asgch

gee gndEe

0<y, < S
h o+ 1
Z c?)A!Xl ax (9)
i=2
1
0<p, < =
K (10
1+ 2(480_:81')2) )
i=1
T 2 x—|[o}5| O"_TJ_E,{IC’I ook

Table 2. Summary of the proposed algorithm.

Definitions :
yl{k) : SCPWL adaptive filter output
e(k)  error signal
v{k) : linear filter output
Parameters :
o : number of predefined partition points
py, © step size related to h coefficients
. - step size related to ¢ coefficients
Data :
z(k) : input bit pattern
d(k) : target RF signal
Initialization :
h(0) =
c0)=[-110--00])7
For each k, k=1,2,--
v(k) = hT(k)z(k)
y(k) = (k) Al]
e(k) =d(k)—y(k)

h{k+1) = h(k) + p (k) 222 H z(k)e(k)

clk+1) =c(k) + pAlvle (k)

3% 2. SCPWL RHEIo] M5 HIIE st 48 4%
Fig. 2. Block diagram of the experiment setup for

performance evaluation of the SCPWL model.
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Table 3. Total number of parameters for each model
used in the comparisons.

Volterra FIR CPWL SCPWL
14 (6=2
1% %0 1 (c=3) (0=2)
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Table 4. Summary of the disc properties.

Disc BD (Blu-ray)
Diameter 12cm
Laser wavelength 405nm
NA 08
Frame length 9186 symbols (marks+spaces)
Sampling rate 500MHz (2ns/bit)
Data coding (1, 7 RLL
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