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• Definition
• Power over Ethernet
• IEEE 802.3at

• Power Sourcing Equipment(PSE)
• Ethernet Router, Switch, Hub

• Powered Device(PD)
• IP Phone, Wireless Access Point, Security Camera

What’s POE？

AP

Switches / NVR

IP Camera Intelligent 
Lighting

PSE Terminal 

IP Phone



• Advantage
o Lower cost

• Power and data share identified lines
o More flexible

• Network equipment can be installed easily
o Safer

• Device power management

PoE Advantage



• PoE standard is developing for increasing power demand！

PoE Development

2003
IEEE 802.3 af
PSE=15.4W

PD=13W
Type 1

2009
IEEE 802.3 at

PSE=30W
PD=25.5W

Type 2

2019
IEEE 802.3 bt

PSE=90W
PD=71W
Type 3-4



MPS PoE Power Solutions

PD + DCDCPD PSE

Released

MP8001
13W P, internal FET

IEEE 802.3af Std

MP8003A
25W P, internal FET

IEEE 802.3at Std

Power 
Rating

IEEE802.3af, 13W
MP8004

802.3af PD with 
SSR flyback converter

MP8007 
MP8007H
802.3af PD with 

PSR flyback/buck

MP8009
802.3at PD 

Flyback/Forward Controller
PSR/SSR regulation

IEEE802.3at, 25.5W

Highlight

MP3924
4-Port PSE Controller 
IEEE 802.3af/at Std

IEEE802.3bt, 71.3W

MP8020
71.3W PD 

internal + extenral FET 
IEEE 802.3bt Std

MP8030
802.3bt PD 

Flyback/Forward Controller
PSR/SSR regulation

DCDC

MP6004
3A Isw PSR flyback / buck 

with 180V 0.8Ω FET, 

MP6002
4A PWM converter with
180V 0.45Ω MOSFET

MP3910
PWM controller 

with programmable Fs

MP6005
Flyback/Forward Controller 
with PSR/SSR regulation

MP8008
802.3at PD

flyback controller
SSR regulation 



Topology Comparison

Flyback Converter
• Transformer stores energy
• High voltage & current stress
• Low power rate
• Low cost

Forward Converter
• Transformer transfer energy
• Low voltage & current stress
• High power rate
• High cost



Topology Comparison
Forward convert is more suitable for 
low voltage high current application！

Higher Efficiency progress
• Active clamp
• Output synchronous Rectifier

Component Size Cost Size Cost
Power Transformer Larger $$$ Smaller $$

Output Inductor Smaller $ Larger $$
Bias Inductor \ \ Small $
Reset FET SO-8 $$ SOT-23 $

Synchronous FET One $$ Two $$$
Ceramic Output Capacitors More $$$ Less $

Flyback Forward



Flux Reset Comparison 

• Forward converter is a buck converter with a transformer
• Require magnetic flux reset during every cycle



Active Clamp
• Most of leakage energy is reclaimed
• Zero voltage switching reduces losses
• Simple Implementation of self driven synchronous 

rectifiers with forward
• No voltage spike on Q1 drain at turn off
• Nearly lossless recovery of magnetizing energy in 

forward

Flux Reset Comparison  

RCD Clamp
• Most of leakage energy is
dissipated as heat
• “Hard” switching results in power
losses
• More difficult implementation of
self-driven synchronous rectifiers
with Forward
• Voltage spike on Q1 drain at turn
off can be EMI issue



Active Clamp Operation

+ Easy to drive clamp FET
- Higher capacitor voltage
- P-channel FET

- Floating gate drive
+ Lower capacitor voltage
+ N-channel FET



Active Clamp Operation

Active Clamp Forward Converter Structure



Active Clamp Operation

1.Power Transfer

Qf:
Qr:
Qmain:
Qaux:



Active Clamp Operation

2.Resonant

Qf:
Qr:
Qmain:
Qaux:



Active Clamp Operation

3.Active Clamp

Qf:
Qr:
Qmain:
Qaux:



Active Clamp Operation

4.Qaux OFF to Qmain ON

Qf:
Qr:
Qmain:
Qaux:



Transformer Design 



Active Clamp Circuit

SWP

Vhump

Vclamp



Self-Driven SR

Vdrv

Vgs



Efficiency
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