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Agenda

• Approach taken
• Creating the IEEE 802.3 channel model
• Review task force recommendations
• Current unbalance
• Next step.
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Approach Taken

• Agree on a system model for current unbalance 
calculations.

• Use IEEE 802.3 requirements and legacy system 
data to refine the model used.

• Use the refined approach to model IEEE 802.3at 
current unbalance.
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Reference to IEEE channel

Clause 33 only discusses midspan PSEs with reference to a channel.

It can be inferred that an end point PSE needs to connect to a channel.

This system has 6 connections when a PSE is connected to a PD.

end point PSE PD
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Reference to IEEE channel continued

This system has 6 connections.

Should Figure 33-19 show a typical midspan that provides
two connections?

Midspans have two connectors.
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Specifications Referenced
ISO/IEC 11801

In the worst-case, this model contain 4 connections,
10 m of jumper cables and 90 m of horizontal cabling.

Worst-case channel resistance:
Class C 40 ohms
Class D 25 ohms
DC resistance unbalance <= 3%
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The Channel Models: Detailed IEEE 802.3
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The worst-case current unbalance is modeled by combining the ISO channel 
resistance unbalance with an MDI connections and transformer resistance.

a // b => Replace with the resistance of “a” in parallel with “b”.
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Task Force recommendations 1 of 2

• Assume a constant Power PD.
• Consider the PD surge power.
• Calculate cable current based on system parameters.
• Use ISO/IEC 11801, 3% resistive unbalance and Rch

recommendations Class-C 40 ohms, Class-D 25 ohms)
• When cable reach is < 15 m assume 4 connectors

When cable reach is >= 15 m assume 6 connectors
• Assume CAT-5e connectors or better are used on PSEs and PDs.
• When a CAT-3 connector is mated with a higher grade plug use

CAT-3 resistance values.
• Assume the cable reach is 1 m to 100 m.
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Task Force recommendations 2 of 2

• Assume transformers in the PSE and PD.
• Use 0.5 ohms maximum for transformer resistance (CT-to-

signal) with a 5% resistive unbalance (legacy).
• Assume that PSE and PD transformer resistance is 

uncorrelated.
• Determine how to deal with 100 MBPS 8 mA and PoE 

unbalance currents.
• Determine if short cable length (with less loss) permits 

reduced low frequency signal levels (as a result of current 
unbalance).
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Cable Current Unbalance
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Review

• IEEE 802.3 used average PD power (12.95 W) and 
ISO channel characteristics (4 connectors) to 
determine Iunb (10.5 mA).

• The model for this presentation results in an 
unbalance current (14.4 mA) that exceeds IEEE 
802.3 requirements for all channel lengths. 

PD surge power 14.8 W

Transformers and 2 additional connectors
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Next Step

• Refine the model used.

• Take 100 MBPS requirements into account.

• Determine IEEE 802.3 and transformer current 
unbalance requirements. 

• Select parameters for PoE plus.

• Determine IEEE 802.3at and transformer 
unbalance requirements. 


