I took the figures from Drew’s spreadsheet for propagation delay at 100 km, subtracted the value for 1270 nm from them all, divided by 100 (to get the relative delay per km) and plotted this vs wavelength:
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This curve is not the right shape.  The slope of the delay curve should go through zero at around 1300 nm (the zero dispersion wavelength).  This curve has constant slope, i.e. constant dispersion.

The G.652 standard defines an equation for the maximum dispersion coefficient:
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Expanding this becomes:
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Likewise:
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If we integrate the red curve (this will give the largest relative delay) we get a delay curve:
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 plus a constant.
Which plots as:
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This has the expected shape – zero slope at 1300 nm and a steadily increasing slope with increasing wavelength.

So for a 10 wavelength CWDM application using the 1431 to 1611 nm channels, the lowest wavelength could be 1431 – 6.5 = 1424.5 nm and the highest could be 1611 + 6.5 = 1617.5 nm
Differential delay = 3.772 – 0.652 = 3.12 ns/km
For 100 km of fibre we then get 0.312 us skew.

And for a DWDM application from 1530 to 1570nm:

Differential delay = 2.80 –2.08 = 0.72 ns/km

For 10,000 km of fibre we then get 7.2 us skew.

G.655 Fibre
For G.655 fibre the upper and lower dispersion bounds are:
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G.655 fibre is not guaranteed to be single mode below 1450 nm, so it’s dispersion is not specified below 1460 nm.

The worst case for skew is if the dispersion follows the upper bound.
From 1460 to 1550 nm 
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From 1550 to 1625 nm 
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Integrating these to get the delay curve:
From 1460 to 1550 nm 
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From 1550 to 1625 nm 
[image: image12.wmf]constant

 

a

 

plus

 

λ

75

1550

x

4.12

31

.

9

150

4.12

λ

2

÷

ø

ö

ç

è

æ

-

+

=

Delay


Which plots as:
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So for a DWDM application from 1530 to 1570nm:
Differential delay = 0.826 – 0.453 = 0.373 ns/km

For 10,000 km of fibre we then get 3.73 us skew.
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