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Background 

2.Ahead of our discussion, we’d like to emphasize the rules of 5C that we shall insist on: 
 

 Distinct Identity 

  

 

 

 

 Technical Feasibility 

 

  

 

 Economic Feasibility  

 

 

 

A unique 4-Pair PD architecture for all 4-Pair PDs to 

draw power from PSEs. 

The 4-Pair PD solution should be feasible under the 

PoE technical principle. 

 

The 4-Pair PD solution should be cost-efficient. 

 

1. Why would we focus on PD first? 

 

  

 

 

 

 According to 5.5 section in 802.3bt PAR ： 

 

The increased market demands and power 

requirements of next generation PDs has driven us to 

form the 802.3bt task group. 

Hence, the 4-Pair PD design should be taken as the 

start point of 4-Pair PoE work. 
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Overview of AF/AT PD Architecture 

Alternative A 

 AF/AT PSE-PD 

1.What’s AF/AT PoE Architectures？ 

According to 802.3 at Page21： 

2.What’s the requirement of AF/AT PD Power interface？ 

 

According to 802.3 at 33.3.1： 

 

e.g. 

AF/AT PoE  itself is a one PD architecture. 

AF/AT PD shall be able to receive power from either 2-pair. 

That is, the 1PD architecture of AT/AF is capable of receiving 

power over 4 pairs. 
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There are two architectures for 4-pair PD: 

 N PSE-by-One PD Architecture  or  N PSE-by-Two PD Architecture 

Note: we focus on the architecture of PD, but not go for a particular PSE choice. 

4-Pair PD Architecture 

Overview of Potential 4-Pair PD Architectures 

4-Pair PD architecture may use one PD or two PDs. 

N PSE-by-One PD Architecture N PSE-by-Two PD Architecture 

1. The N-by-one architecture uses N PSE and 1 PD. 

2. The design of 4-pair one PD architecture is the same as that 

of 2-pair PD in AT/AF standard. 

1. The N-by-Two architecture uses N PSE and 2 PD. 

2. The design of 4-pair two PD uses two sets of AF/AT 2-pair PD and 

additionally a DC-DC converter for current combination. 

 N PSE-by- 

2 PD 
 N PSE-by- 

1 PD 
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How we study 4-pair PD architectures 

We could study 4-pair PD architectures from three aspects:  

technical gaps with AT/AF PD, compatibility and estimated costs. 
 

 Technical Gap analysis of 4-pair PD architectures 

1. According to different PoE status, the whole PoE procedure can be divided into 6 processes:  

Idle, Detect, Class, Power up, Power on and Disconnect. 

 

2. So, based on the previous potential 4-pair PD architectures, we’ll study: 

How these 4-Pair PDs follow  the current 802.3at/af standard, and point out technical gaps to be filled. 

 

 Compatibility of 4-pair PD architectures 

We’ll study how these 4-pair PDs work with PSEs. 

 

 Estimated Costs of 4-pair PD architectures  

Relative to AT PD, we’ll give out estimated costs of these 4-pair PDs.  
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According to the previous architecture overview, we can see the design of 4-pair one PD in N-by-one architecture is the same as 2-pair PD 

in AT/AF standard. 

Gap analysis of one PD architecture 

Alternative A 

 AF/AT 

 Reuse of the existing standard: 

The 4-pair one PD in N-by-1 architecture works the same as AT/AF 2-pair PD in the processes of detection, classification, power up, power on 

and disconnection. 

 

 Gaps between 4-pair N-by-one PD and 2-pair AT/AF PD: 

1. Class: new class levels should be added to provide higher power level; 

4-pair  

N-by-One 

Compare to  
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According to the previous architecture overview, we have the design of 4-pair two PD design uses two sets of AF/AT architectures. 

Gap analysis of two PD architecture 

Alternative A 

 AF/AT 

 Gaps between 4-pair N-by-two PD and AT/AF PD: 

1. Class: new class levels should be added to provide higher power level; 

2. PD management: management of the two PD sets, 2 DC-DC units, as well as a DC Converter. 

3. When a 4 Pair PD connects to a AF/AT PSE, only one PD works, while the other PD must be idle. 

4-pair  

N-by-Two 

Compare to  
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Compatibility of 4-Pair One PD architecture 

One PD design is capable of requesting and receiving low, medium and high power from legacy PSE, 4P 1PSE and 4P 2PSE. With no big 

changes on PD side, a one PD design is as easy to operate as an AF/AT PD design. 

PSE Type 

4-Pair One PD 

<12.95w 12.95w<P<25.5w 25.5w<P<TBDw 

Type1 PSE Worksnote1# Power up as type1 or notify underpowered Power up as type1 or notify underpowered 

Type2 PSE Worksnote1# Worksnote1# Power up as type2 or notify underpowered 

4P 1 PSE Worksnote1# Worksnote1# Worksnote2# 

4P 2 PSE Worksnote1# Worksnote1# Worksnote2# 

Notes: 

1. note1#: work as AT/AF does. 

2. note2#: works only apply to >25.5W. 
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Compatibility of 4-Pair Two PD architecture 

Two PDs is able to support requesting and receiving low, medium and high power from legacy PSEs and 4-pair 2PSE, but need a new 

design to support 4-pair 1PSE.  

PSE Type 

4-pair Two PD 

<12.95w 12.95w<P<25.5w 25.5w<P<TBDw 

Type1 PSE Worksnote1# Power up as type1or notify underpowered Power up as type1or notify underpowered 

Type2 PSE Worksnote1# Worksnote1# Power up as type1or notify underpowered 

4P 1 PSE Newnote2# Newnote2# Newnote2# 

4P 2 PSE Worksnote3# Worksnote3# Worknote3# 

Notes: 

1. note1#: work only on two-pair, while the other two-pair must be idle. 

2. note2#: new design is needed, since a 4-pair 1 PSE must detect two parallel PDs, hence, new detection should be added as well as  

new classification, power-up, power-on and disconnection. 

3. note3#: works, but with two sets of AF/AT system, the standby power consumption is doubled. 
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Estimated 4-Pair PD Costs 

Mode 
PD 

Chip DC-DC DC converter 

802.3 at PoE 1 1 0 

4-Pair PoE 
1 PD 1.X note1# 1.X note1# 0 

2 PD 2 note2# 2 note2# 1note3# 

Relative to costs of 802.3at PoE components, we’ll show the estimated costs of 4-pair PDs expressed in multiple forms of AT PDs : 

 

 4-Pair two PD architecture: Costs of PD chips will be around twice as AT, in addition, a DC converter is needed. 

 4-Pair one PD architecture: there will be a limited increase in PD cost since the 1PD design is consistent with 802.3at standard, no additional 

components needed. 

Notes: 

1. note1#:1 PD needs  to operate redefined current. 

2. note2#: 2 PD uses 2 sets of AT PD, which doubles the PD cost. 

3. note3#: 2 PD needs 1 added DC converter to combine 2 PD channels. 
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Summary 

From previous analysis on aspects of technical gaps, compatibility, and estimated cost about 4-pair PD architectures,  

we can see ： 

 

 4-pair one PD architecture : 

1. Consistent with AT/AF PD designs and can reuse operations of legacy standard; 

2. Supports requesting and receiving power from 4-pair N PSE, as well as type1 and type2 PSE; 

3. A limited increase in cost compared with AF/AT PDs.  

 

 4-pair two PD architecture : 

1. Not only has two sets of AT PDs, but also adds a DC-converter; 

2. Needs new designs for detection, classification, power-up, power-on and disconnection to work with 4-pair 1PSE. 

3. Costs twice as much as AT PD and should add a DC converter.  

 

 

So, one PD architecture is a better choice for 4-pair PD design in distinct Identity, technical 

feasibility,  compatibility and economic feasibility.  



 

16 

Thank you! 


