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Problem Statement
802.3bt D1.6 Inrush Requirements

•Conflicting PSE/PD POWER_UP requirements…
•Do not address complexities of simultaneous, staggered POWER_UP (2P 
inrush vs 4P inrush)
•Include informative combinations of PD inrush cap and load current that…

–Exceed PSE guaranteed minimum inrush requirements
–Are unnecessarily narrow in scope

•Are not interoperable
• Is there a better way to describe inrush?
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• Current is Charge (Q) per Time:
• I = Q / T

• Since IInrush and TInrush are defined, QInrush is also defined.
• QInrush = IInrush * Tinrush

• Therefore, the PD is guaranteed a minimum amount of total charge during inrush.
• The PD may store it in a bulk cap:

• Qcap = (Cport * VPSE)
• Or it may be used by the load:

• Qload = (IIoad * Tinrush)

QInrush > (Cport * VPSE) + (IIoad * Tinrush)

Charge is the Currency of Inrush
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PSE Minimum Guaranteed Total Charge during POWER_UP
SS PD Class 0 – 4 (Type 1, Type 2 PD)

CPort = 180uF
ILoad < “Type 1 Power” 

From 802.3-2012:

• Type 1 and Type 2 PDs do not follow a simple “PSE 
minimum guaranteed charge” model

• Do not change legacy behavior
• Maintain text of 802.3-2012 for Type 1 and Type 2 

inrush requirements
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PSE Minimum Guaranteed Total Charge during POWER_UP
SS PD Class 5 - 6

Iload < [20mC – (Cport * 57V) ]/ 50ms

IInrush,min Tinrush-
2p,min

QInrush,min VPSE,max

400mA 50ms 20mC 57V



6

Iload < [20mC – (Cport * 57V) ]/ 50ms

360uF
(specified in 33.3.7.3) 

is above this line

IInrush,min Tinrush-
2p,min

QInrush,min VPSE,max

400mA 50ms 20mC 57V

PSE Minimum Guaranteed Total Charge during POWER_UP 
DS PD Class 1 - 4 
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Iload < [32.5mC – (Cport * 57V) ]/ 50ms

IInrush,min Tinrush-2p,min QInrush,min VPSE,max

650mA 50ms 32.5mC 57V

PSE Minimum Guaranteed Total Charge during POWER_UP
SS PD Class 7 - 8, DS PD Class 5

Derivation of PSE Minimum Guaranteed Total Inrush from 33.2.8.5.1:
ICLASS_2 max = 240mA
CPort = 360uF
240mA < [QInrush – (360uF * 57V)] / 50ms
QInrush > 32.5mC
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Iinrush-2p
min

Tinrush-2p min QInrush-2p 
min

VPSE,max

150mA 50ms 7.5mC 57V

Iload < [7.5mC – (Cport * 57V) ]/ 50ms

180uF
(specified in 33.3.7.3)

is above the line

PSE Minimum Guaranteed Per-Pairset Charge during POWER_UP
SS PD Class 5 – 6, DS PD Class 1 - 4
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Iinrush-2p
min

Tinrush-2p min QInrush-2p 
min

VPSE,max

400mA 50ms 20mC 57V

Iload < [20mC – (Cport * 57V) ]/ 50ms

PSE Minimum Guaranteed Per-Pairset Charge during POWER_UP
SS PD Class 7 – 8, DS PD Class 5
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Proposed solution

•No change to Type 1, Type 2 behavior
•Type 3 PSE minimum inrush requirement remains 20mC

•PSEs opting to simultaneously POWER_UP both pairsets of PDs Type 3 
and below shall guarantee 20mC total charge
•PSEs opting to stagger POWER_UP to PDs Type 3 and below shall 
guarantee 20mC charge per-pairset

•Type 4 PSE minimum inrush requirement remains 32.5mC
•PSEs opting to simultaneously POWER_UP Type 4 PDs must be able to 
guarantee 32.5mC total charge
•PSEs opting to stagger POWER_UP Type 4 DS PDs must be able to 
guarantee 16.75mC charge per-pairset
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Baseline Text
•Modify Tables 33–17 and 33–28 as follows:

Table 33–17 Table 33–28
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Baseline Text, cont’d
• Redefine PSE minimum inrush in terms of 4-Pair simultaneous and 2-Pair staggered output currents

Table 33–17 Table 33–28
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Baseline Text, cont’d
•Guaranteed interoperability

Table 33–17 Table 33–28
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Baseline Text, cont’d
Modify section 33.3.7.3:
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Baseline Text, cont’d
Modify section 33.3.7.3:
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Baseline Text, cont’d
Modify section 33.3.7.3:
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Conclusions

•The proposed remedy…
•Maintains legacy behavior
•Provides straight-forward requirements that can easily be validated
•Guarantees interoperability

–PSE minimum inrush requirements are dependant upon Table 33–17
–PD inrush requirements and informative statements are dependant upon…

• The same PSE variables when PSE controls inrush
• Corresponding and symmetric PD inrush variables in Table 33–28 when PD controls inrush

•Provides design flexibility to PD designers
–All valid combinations of CPort and ILoad are defined
–The PSE has clearly defined behavior for simultaneous and staggered inrush
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Interoperability and Relationships

Inrush
2-Pair and 4-Pair

CPortUnbalance

CUT
LIMIT

POWER_ON Voltage 
Transients
∆V/∆T
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