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Introduction

This Technical Note describes the implementation of

the AC disconnection method (as described at the
IEEE 802.3at standard) in a PoE system utilized by
Microsemi's PoE integrated solutions.

This document is applicable for applications based

on the following Microsemi's POE managers:
e PD69012
e PD69008

Microsemi's PoE solution supports both AC and DC

disconnection methods:

e AC Disconnection — Injecting a current limited
AC voltage and measuring it's on the PoE
lines, the PoE manager can get a load
connection indication by measuring the AC

voltage wave amplitude

e DC Disconnection — Measuring the DC
current over PoE lines, the POE manager can
indicate whether a device is connected to a

port by measuring the port current

Each disconnection method requires a dedicated HW
and software configuration. When implementing a
new design, it is highly recommended from
component count point of view to use the DC
disconnection method.

Furthermore, using the DC disconnect method
decrease the system power dissipation and therefore

improves the system efficiency.

The main advantages of the DC Disconnection

method over the AC Disconnection method are:
e Fewer components per each PoE port

e Less internal heat dissipation in the PoE

system

e Less internal power loss on the port,
meaning that each port is capable of
delivering additional 0.75W or more

Detailed AC disconnect system
design

Some of Microsemi's Application-Notes describe

how to implement a PoE system supporting the DC
disconnection method; however, the modification to
AC disconnection method is simple. It requires
PCB modifications, minor software modifications
and adding few additional components.

Figure 1 shows the Front-end circuitry of a PoE
port which supports DC disconnection.

Figure 2 shows the Front-end circuitry of a PoE
port which supports AC disconnection (D57 utilize
as the AC Disconnection diode).

The AC disconnect diode to be use should be a
10V Zener diode in an SMA or SMB package.

The user should select the package based on
available PCB space and air flow.

The minimum recommendation for spacing
between AC disconnect diode to other component

should be 5mm and an air flow of 1m/S.
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Note 1: Total port output capacitance should
be 150nF / 100v. This capacitance may be
multiplied for 2 x 82nF capacitors, w ith
common mode choke in betw een, for
enhanced EMI noise suppression.

Note 2: Limited Pow er Source (LPS)
protection fuse, as per the IEC 60950-1:2001

standard.
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Figure 1: Front End (DC Disconnection)

Note 1: Total port output capacitance should
be 200nF / 100v. This capacitance may be

VPORT POS VPORT_POS . Emo multiplied for 2 x 100an capacitors, with
84 ) common mode choke in betw een, for
1n100V enhanced EMI noise suppression.
N.C
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-0805 protection fuse, as per the IEC 60950-1:2001
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See Note 3 »
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Figure 2: Front End (AC Disconnection)
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Layout considerations

The application's thermal design should take into
account the temperature derived from the Switch's
power dissipation and from the PoE daughter board
(PoE manager and associated circuitry) powered at

maximum load.

Worst case conditions typically involve operation
under maximum ambient temperature, output ports
fully loaded at 802.3at power and all other unit

functions are fully operational.

Adequate ventilation and airflow should be part of the
design so as to avoid thermal over-stress on all the
peripheral components.

Note This section details the layout
considerations related to the AC
disconnection diodes (peripheral
components).

For more Layout considerations, refer to
AN-175, Layout Design Guidelines for
PoE Systems, Cat. No. 06-0055-080

AC Disconnection Diodes

Each port front end circuitry has a single AC
Disconnection diode which dissipates about 1W

during full load of operation.

The layout design (Figure 3) must take into account
the power dissipated from the AC disconnection
diodes. To dissipate the power, it is recommended to
add 40mm to 50mm additional PCB space
(compared to DC disconnect application PCB) used
for the AC disconnection diode (see Figure 3) and to
place half of the diodes at the component side and
the other half on the print side of the PCB.

It is recommended to add thermal pads for each
AC disconnection diode (for robust thermal design
add a thermal pad to both PCB sides and short the
pads using thermal vias).

Where it is possible (technically wise), connect the
pads to the Vmain plane (to dissipate the heat to
the air).

The thermal pads to be used should be as big as

possible conditioned by the available PCB space.

Enlarge the Vmain plane to occupy the unused
available PCB space.

Software Implementation -
Enhanced Mode

To set the PoE controller to AC disconnection
mode, refer to PD63000 & PD69000/G Serial
Communication Protocol User Guide,

Cat. No. 06-0032-056

Software Implementation -
Auto Mode

To set the PoE Managers to AC disconnection
mode, refer to Auto Mode PD640xx/PD690xx
Registers Map, Cat. No. 06-0061-056
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PD69012's
peripheral
circuitry

DC Disconnection Layout

|

MOS |

40mm-50mm , MOS FET |
(standard llEl - El'
design) I

Port's Interface

PD69012's
peripheral
circuitry

AC Disconnection Layout

40mm-50mm
(standard
design)

Thermal
) 2 =ttt Pads

80mm-100mm
(standard
design)
|
v / LI
AC
Disconnection
diode
Ij //A AC Disconnect diode or pad at the top side
I - AC Disconnect diode or pad at the bottom side
Figure 3: AC and DC Disconnection - Layout Examples
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Note 1: This shortis performed manually upon completion ofthe PCB layout —_—
in order to connect both grounds ata single point (U
Note 2:Q1 pad size should be 15mm X 10mm
Note 3: These signals are optically coupled in order to achieve 1500 VRMS isolation noor
Note 4: Auto mode configuration resistor. use this resistor o configure PD69012 to Master and slave0/1..7, 10K
as specified in the AN-176 Application Note, "PoE Manager” section o040z EPROM  optional ) VPERI
u2

Note 5: The following signals:
-'LED_SCK_Auto_Mode_Master/Slave_0'

-'LED_DATA_Auto_Mode_Master/Slave_0"

-XLED_Latch_Auto_Mode_Master/Slave_0'

control the LEDs and indicate the portstatus (each PD69012 indicates its own PoE ports only).
Note that XLED_Latch_Auto_Mode_Master/Slave_0' output signals are open drain logic.

Note that only one of the following configurations is allowed, LEDs control'or ‘Interrupt out.

The default configuration is 'LEDs controf.

LEDs control' or Interrupt out' can be configured using the EPROM, or using the HOST CPU

Note 6:In Auto mode configuration, the following signals
- XLED_Latch_Auto_Mode_Master

- XLED_Latch_Auto_Mode_Slave_0'

can be configured as ‘interrupt out from the PoE Manager to the hosting domain.

Note that XLED_Latch_Auto_Mode_Master/Slave_0' output signals are open drain logic.
Note that only one of the following configurations is allowed, 'LEDs control' or ‘Interrupt out.
The default configuration is ‘LEDs control’.

'LEDS control or ‘Interrupt out' can be configured using the EPROM, or using the HOST CPU.

Note 7: For more information please refer to AN-176, "Em ergency Power Management" section

Note 8:In applications were the maximum current through Vperiis
less than 6mA, itis recom ended to disconnect Q1 and to connect R470.
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Note 1: This capacitor should be routed as %gggg %1%5 >1::a
close as possible to pins 57 and 40. PR . a7t
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Note 3: This shortis manually performed upon NPERI kit VPERL nt

completion of the PGB layout. In order to
connect both grounds at a single point

Note 4: Only one of the sense resistors should be
assambled according to ports application current.
For more information please refer to AN-176,
hermal Design" section

Note 5:
For LEDs Control' configuration, R471 should be connected.
For Interrupt Out configuration, R472, R473 and Q98 should be connected.
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The information contained in the document is PROPRIETARY AND CONFIDENTIAL information of Microsemi
and cannot be copied, published, uploaded, posted, transmitted, distributed or disclosed or used without the
express duly signed written consent of Microsemi If the recipient of this document has entered into a disclosure
agreement with Microsemi, then the terms of such Agreement will also apply . This document and the
information contained herein may not be modified, by any person other than authorized personnel of Microsemi.
No license under any patent, copyright, trade secret or other intellectual property right is granted to or conferred
upon you by disclosure or delivery of the information, either expressly, by implication, inducement, estoppels or
otherwise. Any license under such intellectual property rights must be approved by Microsemi in writing signed
by an officer of Microsemi.

Microsemi reserves the right to change the configuration, functionality and performance of its products at
anytime without any notice. This product has been subject to limited testing and should not be used in
conjunction with life-support or other mission-critical equipment or applications. Microsemi assumes no liability
whatsoever, and Microsemi disclaims any express or implied warranty, relating to sale and/or use of Microsemi
products including liability or warranties relating to fitness for a particular purpose, merchantability, or
infringement of any patent, copyright or other intellectual property right. The product is subject to other terms and
conditions which can be located on the web at http://www.microsemi.com/legal/tnc.asp
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