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4K-Block Format Standardization 



Copyright ! 2003 Hitachi Global Storage Technologies Page 4 

IDEMA Symposium December 9, 2005 

!"!"## 

AD-Growth Bottle Bottleneck (I) 
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AD-Growth Bottle Bottleneck (II) 
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Motivation toward Long-Block Format (I) 
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Motivation toward Long-Block Format 
(II) 
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4K-Block Format Efficiency Gain 

!! 512-Byte Sector Format  

–! Data is "80% of Sector Size 

!! 4K-Block Sector Format 

–! Data is 93-94% of Sector Size 
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Capacity Gain Estimation from                      
4K-Block Format 
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4K Block - Format Improvement 
Ref: 512 bytes, t=17, 10 b/symbol

Criteria: Equal BER, (bit 

density) 

"!Reference: 512 byte, 10 b/symbol code & $1 x 17% ECC correction 

"!2X, 4X, 8X ECC field size  

"!1K x 4 interleave 10 b/symbol, 4K x 1 interleave 12 b/symbol 
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Signal-Processing Gain from                                 
4K-Block Format 
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4K Block Signal Processing Gain 
Ref: 512 bytes, t=17, 10 b/symbol

"!Reference: 512 byte, 10 b/symbol code & $1 x 17% ECC correction 

"!2X, 4X, 8X ECC field size  

"!1K x 4 interleave 10 b/symbol, 4K x 1 interleave 12 b/symbol 

Criteria: Log Sector Failure Rate = 

-6 
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SNR Gain Evaluation on Drive-Level 
Measurement  

!! Sector Failure Rate Evaluation using Drive-Tap setup 

1.! HDD measurement with                   

BES channel evaluation board  

–! Vary kBPI 

–! Vary OffTrack 

2.! Burst error-event distribution 
measurement 

3.! Measured parameters in 
Multinomial Distribution 

Model[1] 

4.! Sector Failure Rate (SFR) 

evaluation [1] V. Y. Krachkovsky, Z. A. Keirn et al, in TMRC 2000 
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BPI-Gain Evaluation Results 

!! ON track SER vs. BPI measurement (@90KTPI)  
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OFF-Track Tolerance Evaluation (I) 

!!Error rate OFF-Track Profile (@800KBPI, 90KTPI, 

Tp=0.282um) 

(1) Bit/Byte error rate (2) Burst error statistics 
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OFF-Track Tolerance Evaluation (II) 

!! SFR OFF-Track Profile (@800KBPI,90KTPI,Tp=0.282um) 
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BPI-Gain Evaluation with Typical OffTrack    

!! OFF track SER vs. BPI measurement (@15%Tp offset)  
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4K-Block ECC SNR-Gain 

#!BPI Gain "10% 

–! 10bit-ECC/800kBPI ! 12bit-ECC/890kBPI 

–! Maintain soft ERR " 10-12  

–! 9%-Overhead ! 5%-Overhead 

#!OffTrack Tolerance Gain "10% [@800kBPI]  

–! 10bit ECC &15%  ! 12bit-ECC&25%   

–! Maintain soft ERR " 10-12  

–! 9%-Overhead ! 5%-Overhead 
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