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ABSTRACT

In this paper, a fixed-delay trellis search with decision feedback (FDTrS/DF) for high-density DVD systems
(4.7~15GB) is proposed and implemented with FPGA. The proposed FDTIS/DF is derived by transforming the
binary tree search structure into trellis search structure, implying that FDTrS/DF performs better than the signal
detection techniques based on tree search structure such as FDTS/DF and SSD/DF. Advantages of FDTrS/DF afe
significant reductions in hardware complexity due to the unique structure of FDTrS composed of only one trellis
stage, requiring no traceback procedure usually implemented in the Viterbi detector. Also, in this papet, tﬂe
FDTS/DF and SSD/DF, originally proposed for high-density magnetic recording systems, are modified for the
DVD systems, and compared with the proposed FDTrS/DF. In order to increase speed in the FPGA
implementation, the pipelining technique and absolute branch metric (instead of square branch metric) are applied.
The proposed FDTrS/DF is shown to provide the best performance among various signal detection techniques
such as PRML, DFE, FDTS/DF, and SSD/DF, even with a small hardware complexity,
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Branch metric Critical path
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E 2. welxegl 7R whE AlE &%) 94 A=

#:
(a) FDTS/DF, (b) SSD/DF, (c) FDTiS/DF

(@)

Method Critical path
Normal 67.24 ns
Pipeline 5212 ns
(b)
Method Critical path
Normal 60.76 ns
Pipeline 42,08 ns
©
Method Critical path
Normal 68.28 ns
Pipeline 5291 ns
B 3. A5 e w4 2
(2)FLEX-10K (B) KG-75
@
Detectors Cell area critical path
PRML(PR-I) 2state 1529 48.62 ns
FDTS/DF 2830 25.12 ns
SSD/DF 2599 48.08 ns
FDTtS/DF 2110 2591 ns
®
Cell area "
Detectors (# of gates) critical path
11850
PRML(PR-I) 2state (5925) 48.62 ns
15690
FDTS/DF (7845) 25.12 ns
14470
SSD/DF (7235) 48.08 ns
11170
FDTtS/DF (5585) 2591 ns
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