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Abstract In recent years, an iterative decoding system using LDPC (low density parity-check) code as a powerful error correction code
has been introduced to achieve high density recording for HDD (hard disk drive).In this report, we discuss the improvement of iterative
decoding by modification of LLR (log-likelihood ratio) in SMR (shingled magnetic recording). The results show that the sector with errors is

recovered with error-free by modifying LLRs.
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W, ~N— KT 4 A7 % EHDD : hard disk drive)®
FlREE&EFRE LT, ERERKESHK(SMR : shingled
magnetic recording)[11BEB XN TW5. SMR IZTEE
EDIOIRT—F2EREETHILTHRINI Y71
PRETEAKE, FT7 vy 7 BTFHAT : inter-track
interference) D EBIZ L 2 F L WVWHEESLE L LT
[2]. £ D 7=%, SMRIZE} 5 LDPC(low density parity
check) 7 & [3] & SP(sum-product)[4]E 5 2 @& L =
LDPC %5t - B FROMEREREFIT S Z LI,
HDD DERS>HEELORL VXD,

% Z TAFETIX, SMR BT LDPC HFH{L - &
ELHESIFRIZBIT B APP(a posteriori probability)
EERTIVESEEEL LTHEHE SN 5 LLR(log-
likelihood ratio)%EETH Z ¢tk 3, EEREDOR
FZOVWTHRFEIToRDOTHRET 5.

2. MiERE

B 1iZ, LDPC HFHL - BRLEFHLIFXNOLEE
E7vysBERT. £F, AAFRINIE, 128/130(0,
16/8) RLL(run-length limited)/& & {L2RIZ L VU, 4096 /N
A EIZEDRIEZE T+ —~<y MZESWT LDPC
Heltan-8&R52H/5. 2B, SEOYIaL
—YavitBFAEI7FEE30LLTVS. KIZ, &
EBRFITHERe ) ARSI EB 7722 T &
FNAEIZ SMR &h3. EEL, 7=z 7 EET
NDOBHRFOEHRE, FHNETHABRLLHE
S8, EHHEBERAEE2ZN LN 5.00m, 20%, 1.0nm
ELTWa., ¥/, AILHEEE%L 4 Thits/inch? L E
LT, Fy brEBIWVIN Sy Iy FEENTN,
7.3nm, 22.lnm & LTW3. 28, BEAEB T, 3
DDV —FEHTBHITVvL~y FIZLXVBEET D3 b
Sy 7 EHETDH. ZIT, BABEBIIIVAT A
TerLUmEHEABRT Y REFTNIMPS. KL, #
HLEIZCBIT AV RT AT O SNR(signal-to-noise
ratio)Z RACTEERT 5.

SNR = 20logio (4/05) [dB] 1)

=L, 41%, MABAEREOEBMLVALTHY, o
i, F¥RAVE Y FL—F LRELVWERNIZEDL S
VAT LAMEOEHETHS. LT, BEEFRIEI £
THBAL U2 EEF B 3K xi = 0.4 © LPF(low-pass filter)
@otk, ¥y 7¥/INT v Ne=15%F T 5 2D-
FIR(two-dimensional finite impulse response) 7 « /L % [6]
ICBEN, HEERNBFN Iy 7R LTEHE~Y K2 b
2D-FIR 7 4 VA HAETOHEMEN PRI[7TIEHL 2D
I EmEkaEnd. £7-, 2D-FIR 7 A VEZ H A%
FIIX APPEERIZEL > T, PRIF ¥ RALIIRLTERK
HE % B =R (MAP : maximum a posteriori probability)#E &
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DE—REEITH>. T T, APP EFEHRB LT SP
EERICBITAITEEIZIZ Max-Log-MAP 73U X
A[9]ZHWVWTWS., ZLT, ¥—FRE{ko SPEE
BHARFIEEHNERRS L RLLESEZEY, HH
RAELADH. LT, AARFIELHARIIELET S
Z &2 £ 9 BER(bit error rate) % K D THEEFMEZIT 5 .

212 SNRIZXT 58 BFHEEZRT. L,
iglobal = 15, isp=10 & LTW3. MLV, LLRIEES
DRVWEEIX, SNR=25dBICBWTIREY Z<ES
TEB5H0DOM,SNR=245dB TIREFBRYZELELTW
BEMBbB. £Z T, M3 SNR=24.5dB, ip=
10 & LT iglobar KT DRV BEREERTT. ALY,
iglobal MR ERBIZONT BER IFIETT 208 103 H 7z
Y CHFTEREZERLTVWS. £, K 4@)B XKD
FNEN, BT FZ#2,29D SPIEFTHRANITEIT S LLR
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LTW3., ZZT, D “@” JIELWLLR #7RL
TBY, “O” IR LLRZRLTWVWS. MLDY,
7 Z4#2 O LLR X, 2FMHICEtERREL, B
LW ERbhB. —F, B F#29 O LLR I,
T AR TEEMICENERNEL, BV b S
WIZERDLME. ZhiFEZF#RIEOVTRY —FRE
BIZXZVREBYVFTENEDLLOD, #29 IZOWVWTREFF —
RENODERRNILERLTWS.

DY), I3 TRUEBRY ZHEORAMERLE
xZbhbd. 22T, KFETIX, APPEFEHNIZLLR
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5.
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