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VDSL2 Spectrum
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VDSL2 structure
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Rate/Reach Performance
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|, 500 Meter VDSL2:
100 Mbit/s downstream 10 Mbit/s upstream

Source:
http://www.infineon.com//upload/Document/VDSL2 WP_072005 v1.1.pdf
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General properties

o Attenuation 24 AWG (0.5 mm copper)
a =16.5dB/Km/+/MHz (Bingham 3.5.6)
500M,30 MHz = a =57.5dB
500M,50 MHz = o =74.1dB

e Bit Error Rate
BER <10 for any of the supported carriers

(ITU-T G.993.2 (VDLS2) Chapter 9.8)
Note : This includes Forward Error Correction (FEC)
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VDSL2 power levels
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Custom KM3Net
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Calibration in general

« Local Clock stamp => Need local time calibration
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Calibration example
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Example, t, :15 Clock ticks, t, : 21 Clock ticks
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Calibration with
photonic-copper mix
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Calibration over optical channel

Bit Clk [UULTHUTUUTAI U U Ui i i g st g

111010100|OxxxxxxyyyyOOl11110101001000101001111101|O

Data
K23.7 DXx.y K28.5 D16.2 K28.5
Carier Extend Calibrate
RxRecClk | | | ==

Calibrate i

« fixed latency between the data and the RxRecClk
=> The Calibration pulse may be encoded in the 8B/10B
data, for example via Carrier Extend sequence
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Calibration over copper channel
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VDSL2 Calibration message determines 50 MHz period (= n * 20 ns)
50 MHz phase (zero crossing) determines < 1 ns
Thus propagation delay is known with < 1 ns accuracy.

Henk Peek et al.
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Calibration over copper channel
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 Need to know propagation delay from the base to the optical module.
 Use a second (phase locked) reference signal for calibration from
Optical Module to the Base of Line.
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Progress of photonic-copper mix

Copper In the riser seems possible, it needs a single
twisted pair to each Optical Module

VDSL2 chipsets are in production, detailed
documentation is under disclosure

Attenuation of copper twisted pair needs attention

A copper transmission system needs rather complex
electronics

EMC is a point of concern

Near future:

Nikhef has a disclosure agreement with Infineon and
gets a set of VDSL2 evaluation boards
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