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ABSTRACT

Holographic data storage system which has high data capacity and data transfer rate has attracted a lot of
interest as next generation optical storage system. However, in terms of signal processing and error control
coding, holographic data storage system has been faced with two major problems of intersymbol interference and
interpage interference. In this paper, we introduce non-isolated 6/9 modulation code for holographic data storage

system to prevent error pattern that cause intersymbol interference.

I. Introduction He TS E2 a8 wiAldl 7153t dolelE

Ak, dolelE 3 delE e T

= &83le] dolel & A= 7se A A JakeE F AR AleE FEse] HlolE
kv 7 o] SIEE N7 S8l szl $- = etk HDSS+= 719] 1714 o' A2fske s}
Holxje] o R y)%e] st g & Lrj=, CD, DVD Sk 2] she] dlole wial
29 dlole] A7 F](holographic data storage of ofg] o)A & AAs 5 917 wwel] A=
system, HDSS)E dHl°]E]E SLM(spartial light S7HZ # glowm, ARZ Ho)x| w7 x2]sr]
modulator)S E3 Al Rl(signal beam) 2.2 W73} el =2 dlole] AFES =t uehA o]zt
a1, o]& 7] (reference beam)3} 7HJA]AA WY AH o2 Qls] HDSS+= dlofe] AAA=]7] i~ e

% o] Aule AN EAREAN ] Ao gATA] X818 o} S35 o1T9)(No. NRF-2019R1F1A1046899).

+ First Author : University, Department of ICMC Convergence Technology, seongkwon@ssu.ac.kr, &§3]%]

°  Corresponding Author : Soongsil University, Department of ICMC Convergence Technology, zlee@ssu.ac.kr, <413]%]
= E 1 201911-300-A-RN, Received November 18, 2019; Revised November 20, 2019; Accepted November 20, 2019

245

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "20-02 Vol.45 No.02

2 875X = EAS 27 wlstel ARAI g A
AR 2 FEkar gl

324 HDSS+= 7]2] dlole] A=k th&
L7 gqle] AR A WA= ke dloly v
ol olg] o)A 5 A3 wistel Fo|AlE 7k b
Aol hAslel <A #He]X|ZF ZHi(interpage
interference, IPT)°] AsHA Hcl’, F WA= dlo]
2] 715 2 ¢)7] HAS dlolA] == Ashr] uf
el 22l 1 AlEZE ZHd(intersymbol
interference, ISI)7} A3 Ec)® welr] o] & 3
Aslr] $lsiA olefet AlsAe] 7[He] A=Ak
IPIE ¢k3}s)7] $18l w3 (balanced) W3 HF2]o]
Agr=l el #8 Wxrs WL Fo)x] ellA]
‘Al A £ F FUSH| FHA s WA
Fsolu, MENSE AR Zb7ke] Hjo]elA Wl
2 k& TU3H B A g7] wiel Alsle] A=
of oJgk W3y} Aol PIE FaA1 4= glvk ISIE
SkspA 717 Qe 29 13 3te] ar®) Al e
7} BEAYBEA] oA slodof sz, o] A|A3] S18l
olg] 7[A] WzN-5 wiAlo] AljkEgleh gk 23k
ISI®} IPIell th&h o3sks FAloll ZaA]7]7] $13)d,
AL 83 HEES Whalo] ke gl

MANES A 918 SAPREs TEgey
=

tl-f-A}=(partial response maximum likelihood)E- A}
4319 18T 4e 2 5 el o]9lel= HDSS
o] Mg AT A8 oF Aol FE(error
control coding, ECC) 5 tlelgt Hkalo] A|qk=]sivt

[12-15]

2 =rellAe ERaEY dlolE AR E 4
I

e

27 A AA 69 HEREIE ARtk Agls

F’F

T2 1. 3§ G4 ] oAl
Fig. 1. Example of isolated pixel pattern.
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Fig. 2. Block diagram of the proposed system.
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Fig. 3. Structure of the proposed modulation code.
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Fig. 4. Example of the proposed modulation code.

input codeword input codeword
000000 000000000 100000 011010010
000001 000000011 100001 011011000
000010 000000110 100010 011011011
000011 000001001 100011 100100000
000100 000001111 100100 100100110
000101 000010010 100101 100101001
000110 000010111 100110 100101111
000111 000011000 100111 100110100
001000 000011011 101000 100110111
001001 000100100 101001 100111000
001010 000100111 101010 101101000
001011 000101101 101011 101101101
001100 000110000 101100 110000000
001101 000110110 101101 110000011
001110 000111001 101110 110000110
001111 000111100 101111 110010010
010000 000111111 110000 110100100
010001 001001000 110001 110100111
010010 001001011 110010 110110000
010011 001011001 110011 110110110
010100 001011111 110100 111000111
010101 001101100 110101 111001000
010110 001101111 110110 111001011
010111 001111000 110111 111010000
011000 010010000 111000 111011001
011001 010010011 111001 111100000
011010 010010110 111010 111100110
011011 011000000 111011 111101001
011100 011000011 111100 111101100
011101 011000110 111101 111110100
011110 011001001 111110 111111000
011111 011001111 111111 111111111
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Fig. 5. BER performance of the proposed 6/9 modulation

code according to SNR.
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Fig. 6. BER performance of the proposed 6/9 modulation
code in accordance with misalignment when SNR is 13 dB.
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