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Analog Front End (AFE) model

for DSP Solution
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Assumptions for AFE Linearity
Analysis

2 Vp peak-to-peak PAM-M launch signal
Analog differential blocks have only odd non-linearity
Analog blocks are characterized by:

Y = BX(1+aX?)

B block gain
a 39 order non-linearity coefficient
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Worst-case Non-linearity Error
(Normalized - Om)

For | (cable length)=0 cascading seven X(1+uX?) blocks and retaining only 1st three terms assuming:
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Combined AFE Non-linearity (7 blocks normalized)
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AFE Linearity Requirement
(Normalized) vs. Line-Signal

Line Code | Peak-to- | Launch [of laf
Peak (V) | Power | Formula | Simulation
@Bm) | (%) (%)
PAM-5 2.000 7.00 6.90 6.00
(Plato Labs)
PAM-10 3.134 10.00 1.00 1.30
(Solar Flare)
PAM-10 2.000 6.10 2.41
(MRVL/BRCM)
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Frequency & transient (PAMbS) responses of
a critically damped 2"d order AAF

| N ericrically damped 2nd order ALRF with [—3dB=625MHZ attenuation @ 1.875CH= is 19.2dB |
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Frequency & transient (PAM10) responses
of a critically damped 2" order AAF
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BER

BER vs Non-linearity

——PAMS5 (BW=625MHz, 2Vp-p) PAM10 (BW=416.66MHz, 2Vp-p) === PAM10 (BW=416.66MHz, 3.134Vp-p) ‘
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BER
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BER vs Non-linearity
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