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ABSTRACT

In this paper, we convert conventional low speed(lx, 6x) DVD systems designed by analog PLL(Phase Locked
Loop) into digital PLL to operate at high speed systems flexibly, and present optimal DPLL model in high
speed(20x) DVD systems. Especially, we focused on the design of DPLL that can overcome channel effects
such as bulk delay, sampling clock frequency offset and asymmetry phenomenon in high speed DVD systems.
First, the modified Early-Late timing error detector as digital timing recovery scheme is proposed. And the
four-sampled compensation algorithm using zero crossing point as asymmetry compensator is designed to achieve
high speed operation and strong reliability. We show that the proposed timing recovery algorithm provides
enhanced performances in jitter variance and SNR margin by 4 times and 3dB respectively. Also, the new
four-sampled zero crossing asymmetry compensation algorithm provides 34% improvement of jitter performance,
50% reduction of compensation time and 2.0dB gain of SNR compared with other algorithms. Finally, the
proposed systems combined with asymmetry compensator and DPLL are shown to provide improved performance
of about 0.4dB, 2dB over the existing schemes by BER evaluation.
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Step 1. Asymmetry Polarity Decision

If(ASM Polarity Detector = Dl,_; y+ D ,_1,>0)
{Negative Asymmetry Counter -~ }

Else

{Positive Asymmetry Counter ++ }

Step 2. Asymmetry Compensation_Decision

If(Sum Counter=Pos. ASM Counter + Neg. ASM
Counter > Positive threshold)

{ (d= igmaih(t) —eff+¢,(»,Sum Counter —0}
Else
(s)= 5 _ah(d—edd+cims (D)

If(Sum Counter=Pos. ASM Counter + Neg. ASM
Counter > Negative threshold)

[Mh= 3 ah(d+ed—c,(h,Sum Counter -0}
Else
(0= 2 _ahld)+edd—cor (D)
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Step 3. Asymmetry Compensation is achieved

In steady state
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