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Power over Ethernet

• PoE targets :
• Remove AC adapters

• Compatible with non PoE devices

• Giga Ethernet capabilities

• Two versions
• POE   : Power capability 48 V – 13 W – 350 mA on the source (IEEE 802.3af)

• POE+ : Power capability 48 V – 30 W – 800 mA on the source 

(IEEE 802.3at)

2

Ethernet speed 



PoE topology and applications 3
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PoE: how does it work? 4
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PoE circuit details 5
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PoE circuit details with protection 

devices

• Protection devices are necessary because Ethernet equipment are subjected to 

surge standards
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IEC 61000-4-5: definition & environment

Lines are subjected to:
• Power system switching transients due to switching or short circuits, or arcing faults

• Lightning transients 
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extract from IEC 61000-4-5 available at  www.iec.ch



IEC 61000-4-5: class and voltage 8

extract from IEC 61000-4-5 available at  www.iec.ch
Level Open circuit test 

voltage  (kV)

1 0.5

2 1

3 2

4 4

X Special

Test  voltages:



IEC 61000-4-5: impedance and current 9

Voltage

1.2/50 µs

Class 0

25 V

Class 1

500 V

Class 2

1 kV

Class 3

2 kV

Class 4

4 kV

8/20µs current

(short circuit)
< 1 A 12 A 24 A 48 A 96 A

extract from IEC 61000-4-5 available at  www.iec.ch



IEC 61000-4-5: test set-up 10

8 µs ± 20%
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Required surge is 8/20 µs and NOT 10/1000 µs

General purpose protection devices

are not suitable

extract from IEC 61000-4-5 available at  www.iec.ch

20 µs ± 20%



Applications 11

RoutersSwitchesIndustrial switches Residential gateway

Multiple of 

4 or 6 lines



PEP01-5841: ST’s new PoE protection 12

Surge capability compliant with IEC 61000-4-5 Class 2 (1 kV) – 24 A 

Maximum VCL compatible with PSE* controller technology (100 V) 

Current protection solution is made of 4 x SMA or SMB packages

New : SO-8 package with 4 protection Transil™ and 4 capacitors

(function : clamping AND filtering)
PS1
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Space saving 13
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SMBJ58A 4 x 3.6 x 5.35 = 77 mm² => 82 mm²

Space saving : 74 %
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SMBJ58A / PEP01-5841 comparison 14

2 VBR tolerances due to 

yield reasons ?

No  IEC 61000-4-5 specification

only 10/1000 µs (not tested with

8/20 µs surges)

No 85 °C 

specification

Specified at 85 oC

according to 

telecom

temperature range

Low leakage

current
IEC 61000-4-5  

1 kV - 24 A 

compliant

VCL max compatible  

with PoE controller

IC and PMOS

RD can be used

to recalculate

VCL = f(IPP)

Source : competitor datasheet

Source : PEP01-5841 datasheet available www.ST.com

aT can be

used to 

recalculate

VCL = f(Tj)



PoE circuit with integrated MOSFETS 15

1 x PEP01-5841
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PoE circuit with external MOSFETS 16

1 x PEP01-5841

Controller SMPS

GND

GND

RJ45

Tx

Rx

PSE 

controller

PSE 

controller

Tx

Rx

RJ45



24 A and 48 A surge protection 17

PS1

PS2

PS4

PS3

GND

Protection of 4 power supplies 

(1 kV  1.2/50 µs – 42 Ω)

Protection of 2 power supplies (2 kV 1.2/50 µs – 42 Ω)

GND

PS2 input 

d1 d2

PS1 input 

d1 d2

PS2 
output 

PS1 
output 

d1 = d2

GND

One SO-8 package for two power supplies

compliant with IEC 61000-4-5  (2 kV – 48 A ) 



Benefits… ...thanks to…

More ports per board for compact 

application

More than 50% PCB thanks to integrated  

protection

Embeds 4 protection devices and 4 

capacitances

Equipment compliance with

IEC 61000-4-5

500 V – 12 A surge compliant

1 kV – 24 A surge compliant

2 kV – 48 A surge compliant

PoE controller and/or Pmos protected

by design
Clamping voltage (VCL) limited to 100 V 

Compatible with telecommunication

temperature range 
Rated at 85 oC

Compliant to IEEE 802.3af/at Dedicated design

Increase your margin By reducing PCB area

By getting the right product at the first shot

By getting a cost effective product

PEP01-5841: benefits and added values 18



Thank you

www.st.com/pep01-epres
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http://www.st.com/pep01-epres

