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the proposed SRTR systems with and without TMR mitigation technique
(right), where a single reader was positioned at the center of desire track
for the conventional system. Both graphs are obtained from considering
recording system without and with 5% position and size fluctuations at AD
of 3.0 Tbpsi. It is clear that the SRTR system provides better BER perfor-
mance. Moreover, when the TMR effects occurred, our proposed system
with TMR mitigation method can yield better performance especially at high
head offset levels.
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Fig. 1: The staggered bit-patterned media with SRTR scheme under the
AD of 3.0 Thpsi.
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Fig. 2: BER performance of conventional and proposed SRTR systems
(left) and SNR requirement to achieve BER = 105 of the proposed
systems when the head offset was varied from 0 to 2.5 nm (right).
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The 2D modulation code was adopted in multi-head multi-track bit-patterned
magnetic recording (BPMR) system [1-2] to avoid severe inter-track inter-
ference (ITI), thus further improving the bit-error rate (BER) performance
of the coded system. We propose a modified two-dimensional (2D) Viterbi
algorithm (VA) using a 2D modulation encoding constraint. Generally, a
conventional 2D Viterbi detector is a symbol-based detector, where the input
symbol and the state of its trellis are defined based on the recorded bits from
all tracks [3]. Because of the two delay taps in the target and the read head
covers three tracks, each state will be composed by 6 symbols. Therefore,
the trellis has 2¢ = 64 states with 8 incoming branches at each state, whose
complexity is extremely high. In this work, we consider a modified 2D
Viterbi detector, where the number of states and branches are reduced by
exploiting the constraint of the 2D modulation code [1]. Since the code
constraint does not allow recording two specified bit patterns, i.e., [-1 +1 -1]T

and [+1 -1 +1]T in across-track direction, the modified 2D Viterbi detector
does not need to consider the input symbols and the states related to these
patterns in the trellis structure. Because there remains only 6 possible input
symbols, the trellis will have 6x6 = 36 states and 6 incoming branches at
each state as shown in Fig. 1. Clearly, the trellis of the modified detector
considers all 6 possible recorded bit patterns based on the code constraint;
therefore, there is no performance loss due to the complexity reduction.
Moreover, we also propose a bit-flipping technique that performs together
with the joint 2D VA [4] to improve the performances of the upper and lower
most tracks. Since the estimated user bits of the three inner tracks provide
a high reliability due to the use of modulation code. Therefore, these esti-
mated bits can be utilized as a flipping constraint in the bit-flipping process.
Our proposed detector with bit-flipping technique does not only provide the
lower complexity but also yields a superior performance, especially at ultra-
high AD as shown in Fig. 2.
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Fig.1 The trellis diagram of the modified 2D Viterbi detector.



