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Power over Ethernet protection
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Power over Ethernet

Ethernet speed
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* 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)
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PoE topology and applications
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PoE circuit detalls
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PoE circuit details with protection

devices
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* Protection devices are necessary because Ethernet equipment are subjected to
surge standards

» Let’s focus on IEC 61000-4-5 standard which is the main standard for Ethernet



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

Selection of generators and test levels

The selection of the test levels should be based on the installation conditions. Unless
otherwise specified in product or product-family standards, Table A.1 should be used,
together with information given in Clause B.3 where:

Class 0: Well-protected electrical environment, often within a special room.

Class 1: Partly protected electrical environment.

Class 2.  Electrical environment where the cables are well-separated, even at short runs.

Class 3:  Electrical environment where cables run in parallel.

Class 4: Electrical environment where the interconnections run as outdoor cables along
with power cables, and cables are used for both electronic and electric circuits.

Class 5: Electrical environment for electronic equipment connected to communication
cables and overhead power lines in a non-densely populated area.

Class x: Special conditions specified in the product specification.

r extract from IEC 61000-4-5 available at www.iec.ch
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IEC 61000-4-5: class and volta

B.3 Installation classification

Class 1 Partly protected electrical environment

All incoming cables to the room are provided with overvoltage (prnimary)
protection.

The units of the equipment are well-interconnected by a ground connection
network, which is not significantly influenced by the power installation or lightning.

The electronic equipment has its power supply completely separated from the
other equipment.

Switching operations can generate interference voltages within the room.
Surge voltage may not exceed 500 V.

Class 2 Electrical environment where the cables are well-separated, even at short runs.

The installation is grounded via a separate connection to the grounding system of
the power installation which can be subjected to interference voltages generated
by the installation itself or by lightning. The power supply to the electronic
equipment is separated from other circuits, usually by a dedicated transformer for
the mains power supply.

Mon-protected circuits are present in the installation, but well-separated and in
restricted numbers.

Surge voltages may not exceed Test voltages:

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

voltage (kV)

1 0.5
2 1
3 2
4 4
m X Special
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IEC 61000-4-5: impedance and current mm

B.1 Different source Impedance

The selection of the source impedance of the generator depends on:

— the kind of cable/conductor/line (a.c. power supply, d.c. power supply, interconnection,
etc.);

— the length of the cables/lines;

— indoor/outdoor conditions;

— application of the test voltage (line-to-line or lines-to-ground).

The impedance of 2 Q represents the source impedance of the low-voltage power supply
network. The generator with its effective output impedance of 2 Q is used.

The impedance of 12 Q (10 2 + 2 Q) represents the source impedance of the low-voltage
power supply network and ground. The generator with an additional resistor of 10 Q in series
is used.

The effective impedance of 42 Q (40  + 2 Q) represents the source impedance between all
other lines and ground. The generator with an additional resistor of 40 Q in sernes Is used.

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

Voltage Class 0 Class 1 Class 2 Class 3 Class 4
1.2/50 ps 25V 500 V 1kV 2 kv 4 kV

8/20us current
(short circuit)

<1A 12 A 24 A 48 A 96 A
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IEC 61000-4-5: test set-up
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Applications

Multiple of

4 or 6 lines

Industrial switchesSwitches Residential gatewayRouters
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New : SO-8 package with 4 protection Transil™ and 4 capacitors

(function : clamping AND filtering)

Gnd PS1 PS2 PS3 PS4
2-3-6-7 1 4 5 8

e
:_1:
b
:_1:

Surge capability compliant with IEC 61000-4-5 Class 2 (1 kV) - 24 A
‘W \ Maximum V., compatible with PSE* controller technology (100 V) )
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0306 capacitors 4 x 1.6 x 0.8 = 4.65 mm?2 -
4x36x535=77mmz => 82 mMm? Space SaVIng

SMBJ58A

6.8 mm
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4.41 mm

A 4

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

Source : competitor datasheet

No IEC 61000-4-5 specification

| | Device Breakdown Voltage Maximum Maximum Maximum

Device Type Marking ViBR) at Irt Test Stand-off  |Reverse Leakage|Peak Pulse Surgd  Clamping
Madified Code (V) Current Voltage at Vi Current Ippm | Voltage at Ippm
“J"Bend Lead | UNI | BI Min | Max IT (MA) Vium (V) I (uA) © (A)? Ve (V)

c

o +3MBJ58 NF NF 64.4 78.7 1.0 58 1.0 5.8 103

= +3MBJ58A NG NG 64.4 7.2 1.0 58 1.0 6.4 93.6

(B)

o

&

@)

O

No 85 °C
specification

2 Vg tolerances due to

only 10/1000 ps (not tested with

- 2
yield reasons 7 8/20 ps surges)

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

8/20 ps
Irm Max @ Vrm Ver @Ig (!
VeL@lpp |Rp®| C oT(®)
25°C |85°C min|. typ. | max. max. tyvp. max.
pA | pA v v mA V) A 9] pF |[10%°C oL Sl L0
cd L0
FPEFPOD1-5841 0.2 1 58 644 | 678 | 71.2 1 100 104 or: ate

Specified at 85 °C

IEC 61000-4-5 Rp can be used
1kV-24A to recalculate
compliant Ve = f(lpp)

Low leakage Ve max compatible

according to

current ol with PoE controller
‘ SIECOIH IC and PMOS
temperature range
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PoE circuit with integrated MOSFETS mm
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PoE circuit with external MOSFETS

1 x PEP01-5841
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24 A and 48 A surge protection
/ \ @tectionof2powersupp|ies(2kV1.2/50us—42(2)\

PS1 input

Protection of 4 power supplies

(1 KV 1.2/50 ps — 42 Q) o dl 2
| —

PS1 O PS4

PS1
output

PS2
output

PS2 PS3

- JNeze L e

One SO-8 package for two power supplies
"[ compliant with IEC 61000-4-5 (2kV —48A)
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PEPO01-5841: benefits and added values mrm

...thanks to..-

More than 50% PCB thanks to integrated

More ports per board for compact protection
application Embeds 4 protection devices and 4
capacitances

500 V — 12 A surge compliant
1 kV — 24 A surge compliant
2 kV — 48 A surge compliant

Equipment compliance with
IEC 61000-4-5

PoE controller and/or Pmos protected : -
by design Clamping voltage (V) limited to 100 V
Compatible with telecommunication

Rated at 85 °C
temperature range

Compliant to IEEE 802.3af/at Dedicated design
Increase your margin By reducing PCB area
"’ By getting the right product at the first shot

life.augmented By getting a cost effective product



Thank you
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