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•Your name here

Supporters
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Purpose

•To propose a baseline for the 1000BASE-Tx link
segment(s) based on 

‒802.3bp project objectives
‒Inputs from EMC and Channel definitions ad hoc
‒Automotive cabling survey 
‒RTPGE study group and 802.3bp Task Force 
presentations
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•APPROVED 802.3 WG (November 15, 2012)

802.3bp Objectives
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•APPROVED 802.3 WG (November 15, 2012)

802.3bp Objectives
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Source: http://www.ieee802.org/3/bp/public/mar13/diminico_3bp_02_0313.pdf

Link segment definition process
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Source: http://www.ieee802.org/3/bp/public/may13/tezebay_3bp_02_0513.pdf

Affirmation of 1-pair 
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MDIMDI
Active
Device

Active
Device

link segment at least 15 m  1-pair 
balanced  copper cabling

cable

C =  inline connector

EC =  connection to equipment

EC EC

EC EC

EC EC

bundled 
cable

bundled 
cable

cable

MDI =  Active electronics connector  
[Medium dependent interface (MDI)]

Bundled: not differential 
signaling over balanced 

twisted-pair cable

1000BASE-Tx Link Segment

The IEEE 802.3 nomenclature is bracketed 
to identify relationship to the IEEE 802.3 
definitions. 

Length objective [EC] to [EC] at least15 m
Number of inline connectors [C] = 4 

C C

C C

C C

C C

C C

C C
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MDIMDI
Active
Device

Active
Device

link segment at least 40 m  1-pair 
balanced  copper cabling

cable

C =  inline connector

EC =  connection to equipment

EC EC

EC EC

EC EC

bundled 
cable

bundled 
cable

cable

MDI =  Active electronics connector  
[Medium dependent interface (MDI)]

Bundled: not differential 
signaling over balanced 

twisted-pair cable

1000BASE-Tx Link Segment (optional)

The IEEE 802.3 nomenclature is bracketed 
to identify relationship to the IEEE 802.3 
definitions. 

Length objective [EC] to [EC] at least 40 m
Number of inline connectors [C] = 4 

C C

C C

C C

C C

C C

C C
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Automotive operating environment
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Automotive operating environment

http://grouper.ieee.org/groups/802/3/RTPGE/public/july12/hoganmuller_01a_0712.pdf
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Link segment transmission parameters 

Link segment transmission and coupling parameters
•Insertion loss
•Return loss
•Alien Crosstalk

‒ANEXT, AFEXT, power sum
•Balance – MTZ (proposed limits) – Next week 

‒Cable measurements (UNH-IOL)
‒Link measurements (including MDI) 
UNH-IOL soliciting inputs (MDI)  

‒Coordinate with EMC group test plan 
and test fixtures
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Channel Performance Formulation Proposal -Todd Herman CommScope

insertion loss adjusted using a factor of 0.4 % increase per 
°C from 20 °C to 125 °C 

20% increase for stranded

~12% increase for each gauge reduction

Category 6A reference (23 AWG)

Inline connector IL
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Cable insertion loss dB @ 500 MHz

•IL(f)
•Reference IL (dB/100m) =1.82*SQRT(f)+0.0091*f+0.25/SQRT(f)
•Reference IL (dB/m) = 0.01*(1.82*SQRT(f)+0.0091*f+0.25/SQRT(f))
•20% increase for stranded (dB/m) = 1.2*(0.01*(1.82*SQRT(f)+0.0091*f+0.25/SQRT(f)))
•12% increase per gauge (dB/m) = 1.12*(0.01*(1.82*SQRT(f)+0.0091*f+0.25/SQRT(f)))

19.357.250.480.400.6437950.02534622

61.6823.131.541.280.2019280.00795032

54.9320.601.371.140.2267520.00892731

48.9118.341.221.020.2546280.01002530

43.5616.331.090.910.2859310.01125729

38.7914.550.970.810.3210830.01264128

34.5412.950.860.720.3605550.01419527

30.7611.540.770.640.4048810.01594026

27.3910.270.680.570.4546550.01790025

24.399.150.610.510.5105490.02010024

21.728.150.540.450.5733140.02257123

dB/40m 
stranded 

dB/15m 
stranded 

dB/m at 500 MHz 
stranded

dB/m at 500 
MHz solid

Diameter
(mm)

Diameter
(in)AWG 

Source: diminico_02_0313_rtpge.pdf
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Link segment baseline proposal
Cable IL

Temperature correction
•Insertion loss adjusted using a factor of 0.4 % increase per °C from 20 °C to 125 °C 
•Temperature coefficient  =1+0.004*(125-20) = 1.42 

Solid to stranded conductor
•20% increase for stranded 

Sqrt(f) coefficient correction for 26 AWG vs 24 AWG 
•Sqrt(f) coefficient = 1.82/(92^((23-26)/39)) = 2.58

Length correction from 100 m to 15 m = (15/100)

Connector IL
• Connector IL = 4*0.02*SQRT(f)

=  (1.42*(1.2*15/100)*(2.58*SQRT(f)+0.0091*f+0.25/SQRT(f)))    +4*0.02*SQRT(f)
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Link segment baseline proposal
Link segment IL – 4 connetors - 26 AWG - to 125 °C 

=  (1.42*(1.2*15/100)*(2.58*SQRT(f)+0.0091*f+0.25/SQRT(f))) +4*0.02*SQRT(f)

ILD term 0.018*SQRT(f) based on RL proposal

Link segment IL proposal =  0.6587*SQRT(f)+0.0023*f+0.0639/SQRT(f)+.08*SQRT(f) + 0.018*SQRT(f)

a

Link Segment IL - 4 connector - 125 deg C
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Link Segment IL - 26
AWG - 4 connector -125
deg C

~18 dB @ 500 MHz


