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Microsemi. TN-202 Immunity Tests for PoE Systems
Wave Shape Voltage Resistance
Introduction 10/700ps 6KV 25Q per line (+150

This document provides detailed information which
assists designers in meeting the immunity demands
of a POE system.

Immunity Demands

The immunity application, which this document
describes, is intended to provide a full solution for
meeting the following immunity tests.

Common Mode Surge

In the Common Mode Surge test, a surge is applied
between the port's lines and the EGND.

This document describes an application designed
to endure the following common mode surges:

GR-1089 (USA) Standard
GR-1089 defines a test with the following setup:

2 Pair: 10Q each out of 4 lines

4 Pair: 20Q each out of 8 lines
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Figure 1: GR-1089 Common Surge Test Setup

The parameters of the test are as described in the
following table:

generator internal)

Differential Mode Surge

Differential Mode Surge is a test in which a surge is
applied between the Positive and Negative pairs of
the port.

This document describes an application designed
to endure the following common mode surges:

GR-1089 (USA) Standard
GR-1089 defines a test with the following setup:
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Figure 3: GR-1089 Differential Surge Test Setup

The parameters of the test are described in the
following table:

Wave Shape Voltage Resistance

1.2/50us 800V 6Q

Wave Shape Voltage Resistance

2 pair - 10Q on each

1.2/50ps 1.5KV exit of the 4 lines

4 pair - 20Q on each
exit of the 8 lines

ITU-T K21 (International) Standard
ITU-T K21 defines a test with the following setup:

25Q each
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Figure 2: K21 Common Surge Test Setup

The parameters of the test are as described in the
following table:

ITU-T K21 (International) Standard
ITU-T K21 defines a test with the following setup:
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Figure 4: K21 Differential Surge Test Setup

The parameters of the test are described in the
following table:

Wave Shape Voltage Resistance

10/700us 1.5KV 25Q (+15Q
generator internal)
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Microsemi Immunity Application, Technical Explanation

Common Surge Mode

In Common Mode Surge, surge is injected to all pairs relative to EGND. Surge is injected to pairs in both
polarities: positive to EGND and negative to EGND. The picture below describes the current path while injecting

positive surge to the pair:
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The picture below describes the current path while injecting negative surge to the pair:

Figure 5: Common Mode Positive Surge Current Path

I

EGND

Y. Varistor
250V
1000F Vmain R1 ° V'
_| IMOhm
RV2
| e
Yman X PD69108/04
58V TVS o8 Vport_neg . 3 EGND
Unidirectiong!
Per system
Vport_sens
5Vdc  3.3Vdc AGND
3.3and 5V TVS
Unidirectional
77
EGND
Figure 6: Common Mode Negative Surge Current Path
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Differential Surge Mode

In Differential Surge, the surge is injected to a positive pair relative to the negative pair, while negative pair is
connected to EGND. The surge is injected in both polarities: positive to EGND and negative to EGND. The

picture below describes the current path while injecting positive surge:
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Figure 7: Differential Mode Positive Surge Current Path

The picture below describes the current path while injecting Negative surge:
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Figure 8: Differential Mode Negative Surge Current Path
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Application Schematic
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Figure 9: 6KV Application
Application BOM
Ay PCB Manufacturer's
QTY | Reference Description Footprint Manufacturer Part Number
3 D1, D4, D9 Standard Avalanche SMD Rectifier SMA Vishay BYG10Y-E3
Diode with 1600V Maximum
repetitive peak reverse voltage
1 D6 Unidirectional TVS 3.3V SOD323 Bourns CDSOD323- T03
1 D7 Unidirectional TVS 5V SOD323 Bourns CDSOD323- T05
1 D8 Unidirectional TVS 58.1V 1500W SMB Bourns SMBJ58A
1 R1 Resistor 1IMOhm 250mW 1% 1206 R1206 Samsung RC3216F1004CS
SMT
1 RV1 Varistor 250V, 6KA pick current T.H Epcos B72214S2251K10
(8/20us) 1
1 RV2 Varistor 320V, 6KA pick current T.H Epcos B72214S2321K10
(8/20us) 1

Note: D5 recommended to be added in PCB layout, but does not need to be assembled at the current
application.
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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

Revision History

Revision Level / Date Para. Affected Description
0.1/27-Jun-2012 Initial Release
0.2 / 18-Mar-2013

© 2013 Microsemi Corp.
All rights reserved.
For support contact: sales_ AMSG@microsemi.com

Visit our web site at: www.microsemi.com Catalog Number: PD69108_TN_202
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