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� To review how pair wire resistance affects pair power 

capability for:

• Different Source voltage

• Different Loads

• Different power channel resistance model

Objectives
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• Different power channel resistance model

� How power capability may be increased

Power Capability vs. Wire Resistance . Yair Darshan July 2012. 2



� If power delivery is required together with cabling cost/weight reduction, using data pair 
wires for power delivery is a relevent approach.

� Since in the above case the power source is significantly far from the load, the source and 
load power system need to be analyzed with a remote power feeding model.  

� Power source is current limited

� Cable length round trip =2*L with R resistance =R1+R2

Background
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� Vs: Source Voltage

� VL: Load voltage

� R1, R2: Power bus wire resistance in both directions

� Pmax: is the maximum theoretical output power

� UVLO: Under Voltage Lock Out. Used to prevent shutting off the DC/DC 
converter due to voltage drop on the wires after DC/DC converter starts to 
consume power (Voff<Von).

Terms used in this presentation

Power Matters

consume power (Voff<Von).

� System Efficiency: The ratio between the power at the load to the power 
delivered by the source. Typically Efficiency=Eff>=0.8. 

� Pactual: Is the practical output power which ensures operating point is at the 
stable operating region and allows design margins for UVLO function in DC/DC 
converters which is normally part of the load. Pactual=k*Pmax. K=~0.7.                
k may be reduced for achieving higher system efficieny.
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One Pair Round Trip resistance Model
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Load Voltage VL, vs. Load Power, P for one pair 25m AWG26, Vs=8V

� Complete Equation has two solutions (VL_P,VL_N)

� Only positive (VL_P) range solution can be used due to stability considerations

� Plot of load voltage vs. load power for 8V source 

and one 25m AWG26 pair of wires. Pmax=3.38W. Pactual=~2.67W (=~k*Pmax, k=0.7)

Note: Pactual =~k*Pmax, k=0.7 is for stability and UVLO range margins. For keeping efficiency above

80%, lower factors than 0.7 should be used. With K=0.7, PD/PSE efficiency~=77%.
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Unstable Area.
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� Pmax=9.55W. Pactual=~6.7W.
� Pactual=~0.7*Pmax
� Note: Pactual =~k*Pmax, k=0.7 is for stability and UVLO range margins. For keeping efficiency above

� 80%, lower factors than 0.7 should be used. With K=0.7, PD/PSE efficiency~=77%.

Load Voltage VL, vs. Load Power, P for one pair 10m AWG26, Vs=8V
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� At 8V for AWG26 we get Pactual=2.68W      (Pmax=3.8W)

� At 8V for AWG24 we get Pactual=4.26W      (Pmax=6W)
� Note: Pactual =~k*Pmax, k=0.7 is for stability and UVLO range margins. For keeping efficiency above 

80%, lower factors than 0.7 should be used. With K=0.7, PD/PSE efficiency~=77%.

Practical load power as function of Vs, for 25m one-pair, 
AWG 26,25,24 wire

P[V]
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Two Pair Round Trip resistance Model
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� Two pairs alows 6.7, 8.4 and 10.6W for AWG26,25 and 24 respectively
� Note: Pactual =~k*Pmax, k=0.7 is for stability and UVLO range margins. For keeping efficiency above

� 80%, lower factors than 0.7 should be used. With K=0.7, PD/PSE efficiency~=77%.

Practical load power as function of Vs, for 25m two-pairs, 
AWG 26,25,24 wire
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Summary -1. One pair. Maximum Practical power [W]
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� Resistance Model: R=1.25R1. 

� R1=Wire resistance for a given distance [m]

� Maximum Practical Power=~k*Vs^2/(4*R). K=0.7 (Eff=%0.77). For efficiency>=0.8 reduce k.



Summary -2. Two pair. Maximum Practical power[W]

Power Matters© 2011 Microsemi Corporation. CONFIDENTIAL 12

� Resistance Model: R=0.5*R1. 

� R1=Wire resistance for a given distance [m]

� Maximum Practical Power=~k*Vs^2/(4*R). K=0.7 (Eff=%0.77). For efficiency>=0.8 reduce k.



� Attention should be given to:

• AWG26 limits usable power at low source voltage e.g. 8V, 12V etc.

• Using lower AWG rate (lower resistance e.g. 24..22 )? 

• Using two pairs instead of one pair?

• Using higer source voltage than 12V voltage source?

Conclusions
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� Group to discuss
• What is the minimum load required to support? 

• How to support it per the above alternatives or others
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Discussion
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Practical load vs. Vs, for one-pair model resistance at 25m AWG 26,25,24 wire
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Practical load vs. Vs, for one-pair model resistance at 25m AWG 26,25,24 wire

Power Matters© 2011 Microsemi Corporation. CONFIDENTIAL 16



Resistance vs. AWG for 5-30m, 1 pair length
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