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Presentation 

•Media reach; topology and applications

•Twinaxial cable assembly transmission characteristics
-802.3ba Integrated crosstalk noise – QSFP
-Noise basis for 100G Cu 
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• at least 3m addresses 
majority of configurations

Media reach 

• 3 to 7m addresses a 
meaningful portion of 
configurations

2.4 m max

~.75 m

Cabinet/rack

2.4 m max

1.5 m

Cabinet/rack Cabinet/rack

Intra-rack configurations Inter-rack configurations



4

802.3 Cu SG– Jan 2011

Media reach intra-rack applications

Switch aggregation 
•Cost optimized 

•At least 3 meters 
addresses majority of 
configurations 

Blade/chassis aggregation
/backplane extender

•Cost optimized 
•At least 3 meters 
addresses majority of 
configurations 

Cabinet/rack

Switch aggregation Chassis aggregation

back of rack



5

802.3 Cu SG– Jan 2011

Tx R2

TxRx

4 or 10 near-end crosstalk 
disturbers 

multiple disturber NEXT (MDNEXT)

Insertion loss

Tx
3 or 9 far-end crosstalk

disturbers
Multiple disturber FEXT (MDFEXT)

Rx

+

Tx R2

TxRx

4 or 10 near-end crosstalk 
disturbers 

multiple disturber NEXT (MDNEXT)

Insertion loss

Tx
3 or 9 far-end crosstalk

disturbers
Multiple disturber FEXT (MDFEXT)

Rx

+

( )














 =

=

−
−= ∑

104

1

10/)(
1010log10

ori

i

fNEXT
flossMDNEXT indiv

( )














 =

=

−
−= ∑

93

1

10/)(
1010log10

ori

i

fFEXT
flossMDFEXT indiv

Integrated Crosstalk Noise 

10/)(
10

2
)(

fMDNEXT
fnxH loss−

=

10/)(
10

2
)(

fMDFEXT
ffxH loss−

=

4

2365.0
1

12
)(









+

=

rfT

ftH
8

1

12
)(









+

=

rf
f

frH

Multiple disturber crosstalk Receiver filter Transmitter rise time

Where: 

fr is the 3 dB reference receiver bandwidth 

Tr is the 20% to 80% transmitter rise and fall times 

f is the frequency in MHz
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QSFP- Cable assembly - MDNEXT 

QSFP-MDNEXT
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QSFP- Cable assembly - MDNEXT 

Integrated Crosstalk Noise - MDNEXT 
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QSFP- Cable assembly - MDFEXT 

QSFP-MDFEXT
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QSFP- Cable assembly - MDFEXT 

Integrated Crosstalk Noise - MDFEXT
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QSFP- Cable assembly - PSXT 
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QSFP- Cable assembly - ICN 

802.3ba Integrated Crosstalk Noise 
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802.3ba Integrated crosstalk noise
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Channel insertion loss - 12.89 GHz – 3 m assembly  

mated connector* - 2 dB 

2 x 4.70 dB (PCB) + 2 x 2 dB mated connector + 10.82 dB cable = 24.22 dB

Tx or Rx PCB IL – 4.7 dB 

Cable ~3.6 dB/m

CR[4x25 Gb/s] channel – consider 24.22 dB @ 12.89 Ghz

*mated connector loss including
paddle card and wire termination
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100GbE Electrical Backplane / Cu Cabling Call-For-Interest
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OIF2010.132.01.pdf =4*(0.0838*fGHz+0.0944)= 4.7 dBRx PCB-4” from Megtron4 measurements (1.175 dB/in)

0.558*sqrt(fGHz) = 2 dBConnector loss including paddle card termination

10.82 dBCable 3 m 26 AWG measured (~3.6 dB/m)

0.558*sqrt(fGHz) = 2 dBConnector loss including paddle card termination

OIF2010.132.01.pdf =4*(0.0838*fGHz+0.0944)= 4.7 dBTx PCB-4” from Megtron4 measurements (1.175 dB/in)

Total 24.22 dB @ 12.89Channel components

Channel loss implementation: 24.22 dB @ 12.89 GHz 
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QSFP-PSXT
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CFI- Channel IL-24.22 dB @12.89 GHz
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802.3ba ICN – 3.9 mv, RMS

•CFI Channel IL from slide 14-16 
•MDNEXT, MDFEXT, PSXT from slide 17
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Salz SNR

•Impairments
-QSFP Cable assembly PSXT (slide 18) 
-CFI Channel IL (slide 18)

Salz SNR - 0 folds
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Summary 

•Illustrations of Intra-rack applications in support of at least 
3m media reach objective...

•QSFP cable assembly measurements as basis for 
considering noise impairments beyond those currently 
specified in 802.3ba while maintaining ICN methodology. 
Results in support of demonstrating technical feasibility. 

•Work in progress….


