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Sl issues for serial copper links for multi-Gbit/s
data communication

Interconnections are one of the bottlenecks
Length less than 20 meters are still cost effective solution
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Attenuation due to skin effect

Dielectric losses

Cross talk between pairs, especially singal connectors
Impedance mismatch

Unbalance for a differential pair cable

Skew of the pair cable

EMI

Flexibility
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Measurement and implementation
of mathematical model

Mixed mode S-parameter

Characteristics impedance

TDR waveform without “ghost”

De-embedding

Z=f(x1,x2,X3 ...) Filtering effect
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Conversion from single ended S-parameters to
mixed mode S-parameters

1
adml = ﬁ(al - a2) x=0 (2) O O (3)
1 DUT
b, = ﬁ(bl - b)), (1) © O (4)
Ay = %(al + az) «=0 Port 1 Jt— % Port 2

x=0

1
b mil = (b1 +Db )
C \/E 2 \
ede 11 de 12 Sdcll Sdclz l;' ?Su Sz 813 34 L,J
u u
? dd 22 Schl SchZ l;l =M ggl Szz st Sz4 @M -1
?Scd 11 Scd 12 Sccll Scc12 u ?Sn 832 SSB S34 u
s cd 22 Scc 21 Scczz CI éS41 S42 S43 S44 0

Uen Rev PAl 2002-08-22 4 Hong Tang



ERICSSON

\

>

Single ended to DM and CM

Insertion loss (dB)

Port 2 of network analyser )
C Port 1 of network analyser
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Attenuation spectrum 1 Mixed mode
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Mode conversion spectrum
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De-embedding to eliminate connector and fixture
and to find transmission line parameters
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Signal connector: one of the weak point of the link
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Example for de-embedding

After de-emdeddin/g Signal connector
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Solutions for improvement of Sl for the links

Using pre-emphasis technology > ! f-.j: — ‘

Using expansive high frequency cable — . Gauge 22 cable

e T e self-equalization

Using passive RC type equalizer — RLRC
circuit topology
Using combined methods —_—
|
NN

§
Cost effective and application cost > s)é
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EMI issues for serial copper links

The serial links are electrical long for multi-Gbit/s data communications

Common mode signal

3 e

Skew of the cable
Unbalanced signals

o \ Mode conversion
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: : _ Differential mode signal
1Gbit/s, common mode and differential mode

signals are shifted for viewing
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Modelling balanced and unbalanced cable
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Practical problem for EMI simulation

Distinguishing EMC discipline from Sl is that the nonideal
aspects and parasitic effects.

For S| simulation, nonideal and parasitic gives accuracy
problem. For EMI, nonideal and parasitic are dominant
effects. This makes modelling for EMC calculation much
more difficult and imprecise.

Skew <1ps
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Example for simulation

simulate unbalanced signal travelling in a shielded unbalanced pair
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Summary

« Experimental verification of a cable assembly is
straightforward, mixed mode, de-embedding, TDR, eye-
diagram.

e Simulation of the cable assembly for Sl is available in a
certain extent.

 Reasonable assumptions have to be made for simulation
of cable assembly for EMI study. Cautions must be taken
for implementation of EMI simulation.

e Control Sl and EMI characteristics for a cable assembly is
essential for system functionalities.
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