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Abstract

In this paper, the channel decoder promising reliable data retrieving in noisy holographic channel has been
developed for holographic WORM(write once read many) system. It covers various DSP(digital signal processing)
blocks, such as align mark detector, adaptive channel equalizer, modulation decoder and ECC(error correction
code) decoder. The specific schemes of DSP are designed to reduce the effect of noises in holographic WORM(H-
WORM) system, particularly in prototype of DAEWOO electronics(DEPROTO). For real time data retrieving, the
channel decoder is redesigned for FPGA(field programmable gate array) based hardware, where DSP blocks
calculate in parallel sense with memory buffers between blocks and controllers for driving peripherals of FPGA. As
an input source of the experiments, MPEG2 TS(transport stream) data was used and recorded to DEPROTO system.
During retrieving, the CCD (charge coupled device), capturing device of DEPROTO, detects retrieved images and
transmits signals of them to the FPGA of hardware channel decoder. Finally, the output data stream of the channel
decoder was transferred to the MPEG decoding board for monitoring video signals. The experimental results
showed the error corrected BER(bit error rate) of less than 10°°, from the raw BER of DEPROTO, about 10°. With
the developed hardware channel decoder, the real-time video demonstration was possible during the experiments.
The operating clock of the FPGA was 60 MHz, of which speed was capable of decoding up to 120 mega channel

bits per sec.
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Table 1 H-WORM Channel decoder synthesize results

Device X2V8000
Target Package ff1152
b
Speed 4
-
; Timing Critical path 10.4 ns (96 MHz)
— Slice F/F 4,232 (4%)
-
4 input LUT 10,758 (11%)
Utilization | Bonded IOB 88 (10%)
Block RAM 103 (61%)
Fig. 6 Simulation results of H-WORM hardware GCLK 6 (37%)
channel decoder
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