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In a hard disk drive (HDD), a postprocessor is used for
correcting the random error in a PRML (Partial
Response Maximum Likelihood) channel. However, the
postprocessor needs an error-detecting code, such as a
single parity check code, and the code rate decreases.
This paper proposes an erasure correction by
Reed-Solomon (RS) code using Squared-Distance-
Increase (SDI) instead of a postprocessor. This system
does not need any error detecting code. The performance
is obtained by computer simulation and is compared
with that of the error correction system using a
postprocessor. The results show that the proposed
system provides an SNR improvement of about 2.6dB
compared with the system using a postprocessor in a
perpendicular magnetic recording channel with random
and burst errors.
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Fig. 1 Block diagram of PRML system with
RS encoder and decoder.
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Fig. 2 Encoding for RLL—RS system.
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130 bits
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1 Interleaved parity check encoding

4 single parities

De-interleaving

b)) l
Fig. 3 Interleaved parity coding.
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Path according to decoded sequence

serssessennens > Erroneous path
Fig. 4 ML—AR detector.
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FAE LB THOSDI AR LTINS, B bbind & S iz,
SDI AMEVMEBITERIC H 38> TS AEEMAE <, SDI
PRV R RME LT 52 L T, NEMREERY T
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Fig. 5 Trellis diagram for PRIML system.

Metric calculation

X Error byte position

100 200 300 300 500
t/ Tgs

Fig. 6 Example of SDI in RS decoder.
(R5=90%, Ky=1.5, xn=0.4, SNR=20.6 dB)
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Fig. 7 Example of SDI around burst error.
(Ry=90%, Ky=1.5, x,=0.4, SNR=23.6 dB)
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ZBHTLE%® RS FHICH VYT TETERNZ LT 5E6%
FRLTW5. OHIEBEIZET DL E, T ¥ LB ITx
LTI RS FEDETERN%Z ETFBZ LI L 2HEBEERSED
NTWRWA, RS FEDETERAE Lifi=Z & T/R—2 |
BRTamErmEL TR EEZILNS.

Fig9 I, A LAKKBWTA—X etk 7 ¥ Hi=h —
B ORAEIEEEED BER #E%27F3. BHL, /N—X
MIBEFEEN 0 L5 L5125%, RS FEDOFTIERES
DRFUCHIT VR Y BRAE LB ESOMEL T 5720,
N—Z R 200 By b E LT 72, RS HFEIXEES
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Fig.8 BER performance without burst error.
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[ ] (464,4'116,49)R§ with erasure correction
I ((476,416,61)RS with erasure correction
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Burst length: 200 bits
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Fig. 9 BER performance with burst error.
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