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Abstract 

Bit-patterned media recording (BPMR) is a new technology to 

increase the storage capability of the hard disk drives (HDDs).  Generally, 

the major effects of the BPMR system include intertrack interference 

(ITI), media noise, and track mis-registration (TMR).  This paper 

investigates the use of an asymmetric 2-D target so as to mitigate the 

effect of ITI, TMR, and media noise in a staggered BPMR channel.  

Simulation results show that the 2-D target provides a better performance 

than the other targets.  In addition, we found that the asymmetric 2-D 

target is also robust to media noise and TMR. 

 

Keywords: magnetic recording, target and equalizer design 

1.
 (BPMR: bit-patterned media 

recording) 

 (PMR: 

perpendicular magnetic recording)  

 (super-paramagnetic) 

 1  ( )  staggered  ( ) 

 (AD: areal density) 

 1  (Tbit/in2)  [1] 

 BPMR  AD  4 Tbit/in2 [2] 

 

AD  10 Tbit/in2  BPMR 

 

 (ISI: intersymbol interference) 

 (ITI: intertrack interference)  AD 

 

 

 

 (main track)  

(across track)  TMR 

 

 BPMR  2 

 (rectangular grid) 

 staggered  1   

 staggered  ITI 

 [3]  xT  (bit period), zT

 (track pitch), xL

 zL  

 staggered  
BPMR  staggered  BPMR  staggered 

  
BPMR  staggered    Ng et al. [3] 

 BPMR  staggered  

CM
15 



0 ,ka
1,ka

-1,ka
kz

0ˆ ,kaky
F D

kn

kekd

 

 2  BPMR  

 

 
 

  
Koonkarnkhai et al. [4] 

 BPMR 

  [4] 

 
 TMR 

 [4]  BPMR 

 staggered 

2.  BPMR

 2  BPMR  staggered 

 
, 1, 1j ka   0j   

, 1j  ,  1j  

  BPMR  staggered 

 (1)  a , b , c , d e

, 
50x
T

50z
T

 – 50%  +50% 

,  TMR z
T

TMR
100/  

 TMR , x z

 (size fluctuation) 

,  x  z

  

(AD)  4 Tbit/in2   

 1  (readback signal) 

 1  [3]  

 

Along-track island width  xL  6.35 nm 

Across-track island width zL  6.35 nm 

Bit period x
T  12.7 nm 

Track pitch zT  12.7 nm 

GMR head element thickness 3 nm 

GMR head element width  15 nm 
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50zT  10.3 
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