DEBEris

=i 19-44-02-06 The Journal of Korean Institute of Communications and Information Sciences *19-02 Vol.44 No.02
https://doi.org/10.7840/kics.2019.44.2.232

2320 ol A

ol

AXE $13 221 7/9 A2 %= ON
A

) HERS

g

A, o Al A

Two-Dimensional 7/9 Sparse-ON Pixel Modulation Code for
Holographic Data Storage

Seongkwon Jeong®, Jaejin Lee

9\}1\
ulgol oF 25% mi vo%%b% oF 15% Z7HIA 4 ek el A8 F711717] 913 ON HAl

Key Words : data storage systems, holographic data storage system, modulation code, signal detection,
sparse code

ABSTRACT

To overcome the physical limits of the conventional data storage system, holographic data storage system
which has advantages of high storage capacity and short access time is one of candidate for the next generation
data storage system. When the ratio of ON pixels per page is around 25% in holographic data storage system,
the storage capacity is increased to 15%. In this paper, to increase the storage capacity, we proposed a

two-dimensional 7/9 sparse-ON pixel modulation code with 28% ON pixel ratio.

I.M E Z2 a9 dlo|e] AAAFA] A2 El(holographic data

storage systems, HDSS)+<= v} A A= 2= tl2 7

Compact discs (CD), digtal versatile discs (DVD), tAE dolelE nlt]e]e] EFel HAs] el

Blu-ray discs %5 #3Hoptical) A%+ laser spot Ewg i A7 5 oot mgk 2319 e

< ol&3te] HlolEE 715 2 S ke A=A o] dlofe] lo]#] 9= ¢l —’571 w<tol] wle]e] A

olct. st A9 71%@5—3— Z7H07171 <1 g &= 2 Adgge] we wrh olRd Aem

= laser sopot®] £33}, o] - IS e HlolA HDSSt A AR = —r%‘jc]’l sick ey
ol Hasx|nt 71eA Al =dsisick s 71&8] A=A e} ke L5t EA ds2

¥ B JTe wsRe] AYUeF gl EAITHNRE) S 2818 whol 42308F BK21Z# 2 AR 91H(No.31Z20150313339)3]]ch

¢ First  Author : (ORCID:0000-0002-4974-337X)Soongsil ~ University ~ Department of ICMC Convergence Technology,
seongkwon @ssu.ac.kr, SHI3]<d

°  Corresponding Author : (ORCID:0000-0001-7791-3308)Soongsil University Department of ICMC Convergence Technology,
zlee@ssu.ac.kr, £X13]<]
F=rHE 1 201901-408-A-RN, Received January 7, 2019; Revised January 21, 2019; Accepted January 21, 2019

232

www.dbpia.co.kr



i) 2o dels] ARHAE 1% 2491 79 AUE ON WA WEYE

)71k wlt]e] A6l ofz] Flo]x]E §F F7tel| 7]
E3p] el He)AlE Zhell 1A He|x|7t 74
(interpage interference, IPT)7} A&l dloje] =
7122] 12K dlole] AR o= T 2211l 9
o|#] W92 dlo[elE Helslr| wiiel A AE7E
ZH(intersymbol interference, ISI) =&+ 2311 3
2 IR o) 9jel|m o5 5 ofe] 2FEo)
Aysto] HDSS] AJ5o] sk

Az Ae] oA ol2gt FAES A Sl
tlekst AlsAlE] whale] A= st IPIE Zo]7] $
sle] ON FA3} OFF A9 45 Fd3HA A5}
= 3w Y-F(balanced modulation code)”} Ak
=Holon, shte] AL 7|Eo R AslEg BT
7155 A v 5e] galo] HEAEA] ¢7] ¢
] 23 el A7 WFRYE-F(non-isolated modulation
code) WA & 75 A4S WA= HRES
W] $13 WA whAlo] AlgkE e nE
Jel= m|tie] 7|54, HDSS 5 dlole] 4|
9 A A7) 8l 23] F-Z(product
code) HHJo] AlFE GO St WAl inner
code®?} outer codeol 77 U= dElE A=
(low-density parity check, LDPC) &5 AR8-3}3]o
] 3714 ¥ (extrinsic information) S ] g-3}e]
Alzgle] de-s A 5 Qlck

B =FollxE HDSS 9] 712U EE Z71A)7)7] $)
& A= ON A 7/9 W24 -55 Alqkgkc) HDSS
o] 7I8HEE £ & e weR 3 delxd
ON 42 n|&-5 J5A| =d =l Ao A3
& gl dolA e 75 SR 5 oA =k g
glo]#] W ON ZAe] ulE-& 25% A4 == 3 AA
F71FNES oF 15% A% S7HA 5 el A
oebe Wzt 7 solAY of 28%°] ON A
H8-S vehllE 7/9 HEEERE 779 HEE 3x3
T2 22K HERS R WiEls F5E Al

c

i)

I. 2x1Y 7/9 NUZ ON TiM HXHS

A¥el= 2214 A™E ON A 7/9 xR =
ON FAe| u]&-& JF3 283l 7|5 s 7
7 4 9l HMRIIE TH|EES 3x3 F-X2] 9H]E 2
A WzEg e glete] AgRic) A= ON %4
2 7] 918l 3x3 FxellA 19] A5t o] A ol
o] Age] m== 17, 18] g7 1 o wje] 7
o == 97l 18] Al 27 A W] 399
Fef= 3670, 18] 7i57E 07 A wle] A5e] 3=

E 1. Algkele 79 WixE30 Fede grE
Table 1. Codeword lists of the proposed 7/9 modulation
code.

000000000 | 000100110 | 010000000 100000011
000000001 | 000101000 | 010000001 100000100
000000010 | 000101001 | 010000010 100000101
000000011 | 000101010 | 010000011 100000110
000000100 | 000101100 | 010000100 100001000
000000101 | 000110000 | 010000101 100001001
000000110 | 000110001 | 010000110 100001010
000000111 | 000110010 | 010001000 100001100
000001000 | 000110100 | 010001001 100010000
000001001 | 000111000 | 010001010 100010001
000001010 | 001000000 | 010001100 100010010
000001011 | 001000001 | 010010000 100010100
000001100 | 001000010 | 010010001 100011000
000001101 | 001000011 | 010010010 100100000
000001110 | 001000100 | 010010100 100100001
000010000 | 001000101 | 010011000 100100010
000010001 | 001000110 | 010100000 100100100
000010010 | 001001000 | 010100001 100101000
000010011 | 001001001 | 010100010 100110000
000010100 | 001001010 | 010100100 101000000
000010101 | 001001100 | 010101000 101000001
000010110 | 001010000 | 010110000 101000010
000011000 | 001010001 | 011000000 101000100
000011001 | 001010010 | 011000001 101001000
000011010 | 001010100 | 011000010 101010000
000011100 | 001011000 | 011000100 101100000
000100000 | 001100000 | 011001000 110000000
000100001 | 001100001 | 011010000 110000001
000100010 | 001100010 | 011100000 110000010
000100011 | 001100100 | 100000000 110000100
000100100 | 001101000 | 100000001 110001000
000100101 | 001110000 | 100000010 110010000
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Fig. 1. Block diagram of the proposed HDSS.
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Fig. 2. BER performance of the proposed modulation

code in accordance with SNR and blur.

T T
-8--Random, blur=1.85
A =4)+:Modulation, blur=1.85
=&—Random, blur=1.75

10°F

. . | . .
(30%, -30%) (:20%,-20%) (-10%,-10%)  (0%,0%)  (10%,10%) (20%,20%) (30%,30%)
misalignment (%)

32 3. o5 ¥ blurell W2 Albsle WEF-ES] BER
oy

Fig. 3. BER performance of the proposed modulation
code in accordance with misalignment and blur.
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