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Presentation Objectives

 Review the underlying constraints regarding the delivery of
power to a PD through a series resistance.

* Propose workable voltage and current limits for PoDL power
classes.
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Basic PoDL Circuit Architecture
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What Constrains the Maximum Power that can be
Delivered by the PSE to the PD?

 PSE source voltage:
e The higher the PSE source voltage (Vpge) the higher the amount of
power that can be delivered to the PD.
« PSE to PD loop resistance:

» The higher the loop resistance, the lower the total amount of power that
can be delivered to the PD.

« For agiven Vpge and loop resistance (R, o), maximum PD power
delivery occurs when 50% of Vpge is dropped across R\, I.€.
Vep=Vpse/2.

« PSE/PD loop stability:

» As a practical matter, a constant power PD requires that V, be
significantly greater than 50% of V¢ in order to ensure DC loop
stability.
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Simple Circuit Model for Analyzing DC Loop Stability*
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. prwercuves {168 powe curves

.dc vsweep 0.001 100 0.1e-3 Sweep RLoop from 1e-3 to 10 ohms using vsweep
.step param vpse list 5 12 Set VPSE to 5V and 12V
.step param pd_pwrlist125  Set PD power to 1W, 2W, and 5W

——vsweep
RLoop
VSweep VPSE VPD
<+> R=v(vsweep)
T 0 = VPSE RPD Constant power PD load
C_) %R=Iimit(1 e-3,V(VPD)**2/pd_pwr,1e6)
e {vpse}

~

.param vpse=5V
.param pd_pwr=2

*See darshan_3bu_1 0914.pdf for detailed analysis of DC loop stability.
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Vpp VS. R, Curves from Simple Circuit Model
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Pl Current vs. Vpge for Ppp=1W, 2W, 5W, & 10W
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Maximum R, o, VS. Vpge fOr Ppp=1W, 2W, 5W, & 10W
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Example Load Scenario:

o Vpse=10V, Ppp=5W, 15m of 26 AWG UTP @ 20°C, and 1Q
of PSE source resistance yields:
Riop=15%2x0.140/mMm+1Q=520

¢ Max R, VS. Vpge graph reveals that it is not possible to deliver 10W
to the PD with this Vpge and R !

* Increasing Vpge to 14V for the above example yields:
« 50% drop when R, ,,, = 9.80 Q
« 20% drop when R, ,,, = 6.27 Q
* lp=0.714A for a 50% R, drop*
* lp;=0.446A for a 20% R, ,,, drop*

*Coupling inductors’ saturation current must be greater than I, to ensure data integrity.
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Proposed Class Table

System Class

Rioop lOSS | | I I 1l 1l W % VI
20% (5V) (12V) (12V) (24V) (24V) (48V) (48V) (48V) (Open)
“Vosemay (V) 55 14 14 28 28 56 56 56 -
“Vosemin (V) 475 9 9 18 18 36 36 36 :
lpimay () 053 0.28 069 0.35 069 035 087 2.08 -
*Rioopmag () 18 65 26 104 52 207 83 35 -
PP may (W) 2 2 5 5 10 10 25 60 -
P*Ppse (W) 25 25 625 6.25 125 125 3125 75 -
Veomig (V) 3.8 72 72 144 144 288 288 288 -

*Vpge IS the open circuit voltage measured at the PSE PI.

**R|o0p IS defined as the sum of the PSE source resistance and link segment round trip resistance.

***P, 5 is measured at the PD PI.

****PLoe does not include power dissipated by the PSE source resistance.
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Questions?
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Motion

« Adopt the class table proposed in gardner_3bu_1 0315a.pdf.
Y:
N:
A:

LY TR



	Power Classes for PoDL
	Presentation Objectives
	Basic PoDL Circuit Architecture
	What Constrains the Maximum Power that can be Delivered by the PSE to the PD?
	Simple Circuit Model for Analyzing DC Loop Stability*
	VPD vs. RLoop Curves from Simple Circuit Model
	PI Current vs. VPSE for PPD=1W, 2W, 5W, & 10W
	Maximum RLoop vs. VPSE for PPD=1W, 2W, 5W, & 10W
	Example Load Scenario:
	Proposed Class Table
	Questions?
	Motion

