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Main Implementation ChallengeMain Implementation Challenge
How to implement A/D conversion & DSP 
function for multi-gigabit rates(3.125G for 
10GBase-LX4).
One solution is “Parallel Processing (Block 
Processing)”.
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Block Processing DSP Architecture [1]Block Processing DSP Architecture [1]
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Interleaved ADC [2][3]Interleaved ADC [2][3]
Difficulty in the deign of an up-front interleaved T/H.
(100-ps spacing for 10-GS/s, i.e. 320-ps spacing for 
3.125GS/s).
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FeedforwardFeedforward EqualizationEqualization
Parallel FFE 
(straightforward).
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DFE Loop ReformulationDFE Loop Reformulation
Complexity grows as KN for a N-tap DFE (K-level modulation).
Speed limited by a 2-to-1 MUX (0.2ns in 0.13μm [2]).
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LL--parallelparallel
Complexity ~L*KN for L-parallel and  N-tap DFE (K-level modulation).
Speed limited by a L MUX. (L< 5 for 1 GHz clock).
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LookLook--ahead (ahead (concon’’tt))
Eliminate dependency between a(n) and a(n-1)
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LookLook--ahead (ahead (concon’’tt))
Extra register can use to pipeline the critical path.
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Parameter comparisonParameter comparison

63DFE tap number

85FFE tap number

6-bit5-bitADC wordlength

[2][1]
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Area and Power Estimates [2]Area and Power Estimates [2]
Assumed technology: Digital 0.13μm CMOS, Analog 0.18 μm 
SiGe.
FFE 8-tap, DFE 6-tap.
DSP parallelization factor 8 (1.25 GHz clock speed).
ADC parallelization factor 8.

~1.25Watts----Total

0.8Watts1mm2DSP

0.45Watts----Analog

PowerAreaComponent
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Experiment Result (Experiment Result (concon’’tt) [2]) [2]
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Experiment Result (Experiment Result (concon’’tt) [2]) [2]
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Experiment Result (Experiment Result (concon’’tt) [2]) [2]
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Experiment Result (Experiment Result (concon’’tt) [2]) [2]

SNR = 28dB
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Future WorkFuture Work
Determine the EQ parameters

FFE tap numbers
DFE tap numbers

Low-power, Low-cost implementation.
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