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A8\ MicrocHIP

Introduction

The EV65N25A Evaluation Board (EVB) is developed based on Microchip’s PD70288 Ideal Diode Bridge (IDB). The
PD70288 device is a part of the third generation IEEE® 802.3bt compliant Power over Ethernet (PoE) Powered
Devices (PD) family. The device is a dual-active bridge with internal MOSFETs having a total path resistance of
140 mQ (typical), and is available in a 38-pin, 8 mm x 8 mm QFN package.

The EV65N25A demonstrates a Single Signature Powered Device (SSPD) application. The board uses the
PD70210AILQ, PD front end device to support the detection, classification, and power supplying phases on
the 2/4 pairs. The board supports up to 90W output power when connected to a 4-pair PoE input. The board
output current should be limited to 1.5A when connected to a 2-pair PoE input.

This document provides all the necessary steps and connection instructions required to install and operate this
board. The following figure shows the top view of the EVB.

Figure 1. Evaluation Board — Top View
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Features

The EV65N25A evaluation board has the following features:
* Input RJ45 Connector (Power + Data)

+ Output RJ45 Connector for Data

* |DB Output Connector

* PoE PD Output Connector

+ Green Status Indication LEDs




+ Wall-Adapter Connections

+ Isolation Transformer for Routing the Data to the PD Application to Enable Full PD Evaluation
+ Surge Compliance, up to 2 kV Common Mode per IEC61000-4-5:2014

*+ 0°Cto 40 °C Operating Temperature

*  RoHS Compliant
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1. Overview

This section provides the basic overview of the EV65N25A Evaluation Board. The following figure
shows the system block diagram.

Figure 1-1. EV65N25A Evaluation Board Block Diagram
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1.1 Power

1.1.1  Output

There are two output connectors, P4 and P5 on the EVB. P4 is the IDB output and P5 is the PD
output.

When a user wants to evaluate a complete PD application, the output load should be connected to
the P5 connector. A connector P4 provision is given to connect the PD70288 output to an existing PD
application for evaluating the PD70288 performance.

Jumpers J1 and J2 are used to select the output connection to P4 or P5 connector. By shorting pin 1
and pin 2 of jumpers J1 and J2, the output is available on connector P4. By shorting pin 2 and pin 3
of jumpers J1 and J2 (default connection), the output is available on connector P5.

Note: The PD70288 should not be overloaded when the load is connected to P4 connector. For
information on maximum allowed input and output currents, see PD70288 datasheet.

1.1.2 Input

When the EVB is powered by a Power Sourcing Equipment (PSE) through the connector P1, the
PD70210A performs the detection and classification required to power on the EVB. The output
voltage is available on connector P5, provided the jumpers J1 and J2 are in the default state (that is
pin 2 should be connected to pin 3).
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1.2 Delay circuit
Per the IEEE802.3 standard, the application must provide 80 ms inrush to the operating state delay.
So, a MOSFET based delay circuit is connected on the PD70210A output.

1.3 Optional Isolated OTW circuit

By installing U4 (opto-coupler) circuit, the Over Temperature Warning (OTW) signal of PD70288 will
be isolated and can be connected to an external circuit to turn-off the load on PD70288 during over
temperature conditions. The OTW signal is an active-low, momentary signal.

1.4 Test Points
The following test points are provided on the board for measurement purposes:
* IN1A, IN1B - To measure the input voltage on 2 pairs of IDB input
« IN2A, IN2B - To measure the input voltage on another 2 pairs of IDB input
« IDB_VPP, VPN_IN - To measure the IDB output voltage
+ VPP, VPN_OUT - To measure the PD70210A output voltage
« VPP, RTN - To measure the PD70210A output voltage after delay circuit
Test points TP1 and TP2 are used to install a 360uF/100V, + 20% capacitor to validate the inrush
current support of PD70288 IDB. The output capacitor on PD should not exceed 360uF+20%.

1.5 LED Indication
The evaluation board contains output status indication LEDs.

Table 1-1. LED Indication

D7 Indicates IDB output is high

D8 Indicates PD output is high or wall adapter input is connected

Note: The LED D8 turns off when PD70288 detects over temperature by asserting the OTW signal or
when PD70210A activates over current or thermal protections, provided the load is connected to the
P5 connector. The input PSE should be disconnected and connected to restart the board.

@ MICROCHIP



2.1

2.2

2.2.1

2.2.1.1

Physical Description

The following sections describe the physical characteristics of the EVB that includes the jumpers and
connectors.

Package Contents
Package content for standard shipments is: EV65N25A Evaluation Board.

The following table lists the physical characteristics of the evaluation board.

Table 2-1. Physical Characteristics

Parameter Value

Mechanical dimensions (in mm) 104x75x19

Jumpers
The following sections provide information regarding the evaluation board jumpers.

Table 2-2. Jumpers List

11,)2 PD front-end isolator Jumpers to connect/isolate PD front-end (PD70210A)
I3 IDB disable Jumper to disable PD70288 internal MOSFETSs

Jumpers Detailed Explanation
The following sections provide detailed information on the J1, J2, and )3 jumpers.

J1 and J2 Jumpers

The pin description in the following table refers to the jumpers listed in Table 2-2. Jumpers J1 and J2
selects the connection of PD70288 output to either P4 connector or PD70210A (front-end) circuit.

+ To connect PD70288 output to PD70210A circuitry, shortJ1.2 and J1.3, and short 2.2 and J2.3

Figure 2-1. Connecting the PD70288 Output to PD70210A Circuitry

+ To connect PD70288 output to P4 connector, short]1.1 and J1.2 and short J2.1 and J2.2

Figure 2-2. Connecting the PD70288 Output to P4 Connector
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Table 2-3. J1 and J2 Jumper Connections

J1.1 CONN_VPP This pin is connected to P4.1 (Pin 1 in P4 connector).

J1.2 IDB_VPP This pin is connected to the positive output terminal of PD70288.

J1.3 VPP This pin is connected to the positive input terminal of PD70210A.

J2.1 CONN_IDB_GND This pin is connected to P4.2 (Pin 2 in P4 connector)

J2.2 IDB_GND This pin is connected to the negative output terminal of PD70288.
2.3 GND This pin is connected to the negative input terminal of PD70210A.

Note: The jumpers supplied with the EVB can withstand 3A of current. Use the jumpers supplied
with the EVB to short pins of J1 and J2. The part number of jumpers is SNT-100-BL-G, Manufacturer -
Samtec.

2.2.1.2 J3 Jumpers
A provision is given on the board to either enable or disable internal MOSFETs of IDB, to compare
the power losses and voltage drop with PD70288 and a diode bridge.

To disable IDB, short 3.1 and J3.2, otherwise open J3.1 and J3.2. The default configuration is open
J3.1and 3.2.

Note: The PD70288 internal circuit controls the enable pin and there is no need of any external
circuit to enable/disable the PD70288 internal MOSFETS.

Table 2-4. J3 Jumper Connections

J3.1 IDB_EN PD70288 Enable pin
3.2 IDB_GND PD70288 output negative terminal/ground

2.3 Connectors

This section provides information regarding the evaluation boards connectors. The following table
lists the connectors of the evaluation board.

Table 2-5. Connectors List

Comecor——— Iname ——— peserpron

P4 IDB Output Terminal blocks for connecting an external PoE PD circuit
P5 PD Output Terminal blocks for connecting a load on PD70210 output
P1 RJ45 Connector RJ45 port for Data and Power Input for PSE connection

P2 RJ45 Connector RJ45 port for Data Output for PD data connection

P3 Wall Adapter Input Standard Barrel Jack used for 48V Wall Adapter

2.3.1 Connectors Detailed Explanation
The following sections provide detailed information on the evaluation board connectors.

2.3.1.1 RJ45 Connectors
The following table lists the pin description of the P1 and P2 connectors.

Table 2-6. RJ45 Connections

P1-1,2 Data and Power In Data and power input to powered device (PoE Master Negative
data port)

P1-3,6 Data and Power In Data and power input to powered device (PoE Master Positive
data port)
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........... continued

P1-4,5 Data and Power In Data and power input to powered device (PoE Master Positive
data port)

P1-78 Data and Power In Data and power input to powered device (PoE Master Negative
data port)

P2-1,2 Data Output Isolated data pass-through to external monitoring device.

P2-3,6 Data Output Isolated data pass-through to external monitoring device.

P2-4,5 Data Output Isolated data pass-through to external monitoring device.

P2-728 Data Output Isolated data pass-through to external monitoring device.

2.3.1.2 Wall Adapter
The following table lists the pin description of wall adapter connector.

Table 2-7. Wall Adapter Connections

Center Pin VIN (+) 42V to 57V input from wall adapter
Outer Barrel VIN (-) Wall adapter return

2.3.1.3 Output Connectors
The following table lists the pin description of P4 and P5 connector.

Table 2-8. Output Connectors

P4-1 VOUT (+) Positive IDB Output voltage
P4-2 VOUT (-) Return IDB Output voltage
P5-1 VOUT (+) Positive PD Output voltage
P5-2 VOUT (-) Return PD Output voltage
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3. Electrical Characteristics
The following table describes the EV65N25A evaluation board electrical characteristics.

Table 3-1. Electrical Characteristics

e S S [ TS

Input Voltage range Voltage between INTA 0
and IN1B, IN2A and
IN2B

VINT = |VINTA-VIN1B|
or |VIN1B-VIN1A|

VIN2 = | VIN2A-VIN2B|
or |VIN2B-VIN2A|

Output Voltage range  Voltage between 0 57 Vv
IDB_VPP and VPN_IN,
VPP and RTN.

Input Forward current  Current on IN1A 0 1.5 A

respect to IN1B, IN2A
respect to IN2B

Average forward — 0 3 A
output current
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4. Installation
The following sections describes the installation steps for the evaluation board.

4.1 Preliminary Considerations and Safety Precautions

Verify that the power supply of the board is turned off before connecting all the peripheral devices.

Note: The maximum allowable load current on P4 or P5is 1.5A when connected to a 2-pair PoE
input.

4.2 Initial Configuration

Prior to starting any operation, verify that the evaluation board is set up as shown in the following
figure.

Follow the given steps to verify the board set up:

1.
2.
3.

4.

Connect]1 and J2 jumper pins as per the required output connections, that is, P4 or P5.
Connect load to the main board (P4/P5).

Connect a Cat 5e or a better cable from PSE/Input power supply to the evaluation board (P1).
Alternatively, connect a power cable from the power supply to the evaluation board (P3).

When there is a need to test the Ethernet data, connect Ethernet cable from the evaluation
board (P2) to the PD Ethernet host.

Figure 4-1. Test Setup
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5. Schematics
The following section shows the detailed schematic.

Figure 5-1. Schematic Diagram
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6. Bill of Materials

The following table details the bill of materials for the product.

Table 6-1. Bill of Materials

C2,C16 47uF CAP CER47uF 6.3V Kemet C1210C476M9RACTU
20% X7R 1210 SMT
5 C3,C12,C13,C14, 10n CAP CRM 10nF 100V Kemet C0805C103)J1RAC
c15 5%X7R 0805 SMT
1 c4 100N Capacitor, X7R, AVX 08051C104KAT2A
100nF 100V 10%
0805
1 c5 47uF CAP ALU 47uF 100V Nippon Chemi- EKMQ101ETD470MHB5D
20%8X11.5 105C Con
P=3.5mm T/H
1 C6 0.1uF Capacitor,0.1uF, Kemet C0603C104K8RACTU
X7R, 10V, 10% 0603
1 c7 4.7uF CAP CRM X7R 4.7uF  Samsung CL31B475KAHNNNE
25V 10% 1206 SMT
1 Cc8 TuF Capacitor,X7R, 1uF,  Murata GRM188R71E105KA12D
25V, 10% 0603
1 Cc10 0.1uf CAP CER0.1uF 10V Nic NMC0402X7R104K10TRP
X7R 10% 0402 SMT
1 C11 10n Kemet C0805C103)J1RAC
1 c17 n CAP CRM 1nF/2000V Yageo CC1206KKX7RDBB102
10%++X7R 1206 SMT
1 D2 BZT52C12-7-F DIO ZENER 12V Diodes Inc. BZT52C12-7-F
500MW SOD123
SMT
2 D5, D6 BAV70W,115 Diode,Dual Nexperia BAV70W,115
Switching
SOT323 BAV70W
2 D7, D8 19-21- LED SuperYelGrn — 19-21-SYGCS530E3TR8
SYGCS530E3TRS8 100-1300 20-40mcd
h=1 0603 SMD
1 D9 SL510B DIODE SCHOTTKY 5A Surge SL510B
100V SMB Components,
Incorporated
1 D11 BZT52C33-7-F DIODE ZENER Diodes Inc. BZT52C33-7-F
33V 500mW 5%
SOD123 - BZT52C33
9 VPP1, VPN_OUT1, RCSCTE TEST POINT TIN KOA RCSCTE
VPN_IN1, RTN1, PLATEDHEAD 1.7mm
IDB_VPP1, IN1B1, H-3mm L-3.2mm
INTA1, IN2BT1,
IN2A1
2 ]1.)2 HTSW-103-26-G-S PIN HEADER 3P 0.1"  Samtec HTSW-103-26-G-S
PIN SQUER+Gold T/H
1 3 CH31022VAQ0 Pin Header 2pin CviLux CH31022VAQ00
Singlerow Vertical
2.54mm
1 P1 0826-1X1T-HS-F CONN MAGJACK Bel Stewart 0826-1X1T-HS-F
1PORT 100W 1A
1000 BASE-T
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........... continued
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P3

P4, P5

Q1

Q2

Q3

R1

R2

R3, R8, R13, R14,

R15, R16

R4

R5

R6

R7

R9

R11

R12, R22

R17,R18

R21

R23,R28

R24, R25, R26,
R27

6116526-1

RAPC722X-TB13

MB332-350M02

MMBT2907AWT1G

FDS86242

ZVP1320FTA

5.11K

24.9k

20K

15K

100K

60.4K

30.9

249K

30K

24.9K

12.7K

2K

15K

75

CON RJ45 SINGLE
PORT8 POSITION
SHILDED

CON DC POWER
JACK RA2.0X6.3 T/H

Terminal block 2
Pole interlocking
3.5mm pitch

TRN PNP 60V 600mA
SOT323 SMT
250mwW
MMBT2907AW

IC, N-CH POWER
MOSFET 150v 4.1A
SO8

MOSFET P-CH 200V
35MA SOT23-3

RES 5.11K 0.1W
1%0603 SMT MTL
FLM

RES 24.9K 0.1%
1/10W 0603 SMT 25
ppm

RES 20K 62.5mW
1%0603 SMT MTL
FLM

RES 15K 333mW
1%1210

RES 100K 62.5mW
1%0603 SMT MTL
FLM

RES TCK FLM 60.4K
62.5mW 1%0603
SMT

Resistor, 30.9R 1%,
1/10W 0603

RES TCK FLM 24.9K
62.5mW 1%0603
SMT

RES 30K 1/8W
0.1%0805 25ppm

RES TCK FLM 24.9K
250mW1% 1206 SMT
100 ppm

RES 12.7K 62.5mW
1%0603 SMT MTL
FLM

RES TCK FLM 2K
62.5mW 5%0603
SMT

RES TCK FLM 15K
62.5mW 1%0603
SMT

RES 75R 125mW 1%
0805SMT

Tyco Electronics 6116526-1

Switchcraft

DECA

ON
Semiconductor

Fairchild

Diodes Inc.

Samsung

Yageo

AS)

VENKEL

Panasonic

Samsung

Yageo

Panasonic

Yageo

Panasonic

Rohm

Samsung

Samsung

Bourns

RAPC722X-TB13

MB332-350M02

MMBT2907AWT1G

FDS86242

ZVP1320FTA

RC1608F5111CS

RT0603BRD0724K9L

CR16-2002FL

LCR1210-2W-1502FSNT

ERJ3EKF1003V

RC1608F6042CS

RCO603FR-0730R9L

ERJ3EKF2492V

RTO805BRD0730KL

ERJ8ENF2492V

MCRO3EZPFX1272

RC1608J202CS

RC1608F1502CS

CR0805-FX-75R0-ELF



........... continued
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R32

U1

U2

u3

1.15K

PD70288ILQ-TR

PD70210AILD-TR

EL817S1(C)(TU)

Resistor, SMT 1.15K, ASJ
1%, 1/10W 0603

Resistor, 0 Ohm, 5%, Vishay
1/16W 0402

IC-PD70288- Dual Microchip
Ideal diode bridge

for type 4 POE

devices (90W)

HDbaseT AF/AT PD  Microsemi
CHIP Front End Aux
Power Suppor

OPTOCOUPLER Everlight
PHOTOTRANS CTR

200%-400% 4Pin

SMT

CR16-1151FL

CRCW04020000Z0ED

PD70288ILQ-TR

PD70210AILD-TR

EL817S1(C)(TU)



7. Board Layout

This section presents the layout of the EVB. The board is a 4-layer board where all the layers are 2
Oz layers.

The following figures show the top silk screen and copper layers of the board for tracking devices
placements.

Figure 7-1. Top Silk Screen
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EV65N25A
Board Layout

Figure 7-3. Inner Layer 1

Figure 7-4. Inner Layer
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EV65N25A
Board Layout

Figure 7-5. Bottom Layer
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8. Revision History
The revision history describes the changes that were implemented in the document. The changes
are listed by revision, starting with the most current publication.

Table 8-1. Revision History

A 09/2024 Initial Revision
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Microchip Information
The Microchip Website

Microchip provides online support via our website at www.microchip.com/. This website is used to
make files and information easily available to customers. Some of the content available includes:

+ Product Support - Data sheets and errata, application notes and sample programs, design
resources, user's guides and hardware support documents, latest software releases and archived
software

+ General Technical Support - Frequently Asked Questions (FAQs), technical support requests,
online discussion groups, Microchip design partner program member listing

+ Business of Microchip - Product selector and ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Microchip sales offices, distributors and factory
representatives

Product Change Notification Service

Microchip’s product change notification service helps keep customers current on Microchip
products. Subscribers will receive email notification whenever there are changes, updates, revisions
or errata related to a specified product family or development tool of interest.

To register, go to www.microchip.com/pcn and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:
+ Distributor or Representative

+ Local Sales Office

+ Embedded Solutions Engineer (ESE)

* Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are
also available to help customers. A listing of sales offices and locations is included in this document.

Technical support is available through the website at: www.microchip.com/support

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip products:

* Microchip products meet the specifications contained in their particular Microchip Data Sheet.

* Microchip believes that its family of products is secure when used in the intended manner, within
operating specifications, and under normal conditions.

+ Microchip values and aggressively protects its intellectual property rights. Attempts to breach the
code protection features of Microchip product is strictly prohibited and may violate the Digital
Millennium Copyright Act.

* Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its
code. Code protection does not mean that we are guaranteeing the product is “unbreakable”.
Code protection is constantly evolving. Microchip is committed to continuously improving the
code protection features of our products.

Legal Notice

This publication and the information herein may be used only with Microchip products, including
to design, test, and integrate Microchip products with your application. Use of this information

in any other manner violates these terms. Information regarding device applications is provided

only for your convenience and may be superseded by updates. It is your responsibility to ensure
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that your application meets with your specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at www.microchip.com/en-us/support/design-help/
client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP “AS IS”. MICROCHIP MAKES NO REPRESENTATIONS
OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY

OR OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR
CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR

ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO
MICROCHIP FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer’s risk,

and the buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages,
claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise,
under any Microchip intellectual property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, Adaptec, AVR, AVR logo, AVR Freaks, BesTime,
BitCloud, CryptoMemory, CryptoRF, dsPIC, flexPWR, HELDO, IGLOO, JukeBlox, KeelLoq, Kleer,
LANCheck, LinkMD, maXStylus, maXTouch, MedialLB, megaAVR, Microsemi, Microsemi logo, MOST,
MOST logo, MPLAB, OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, PolarFire, Prochip Designer,
QTouch, SAM-BA, SenGenuity, SpyNIC, SST, SST Logo, SuperFlash, Symmetricom, SyncServer,
Tachyon, TimeSource, tinyAVR, UNI/O, Vectron, and XMEGA are registered trademarks of Microchip
Technology Incorporated in the U.S.A. and other countries.

AgileSwitch, ClockWorks, The Embedded Control Solutions Company, EtherSynch, Flashtec, Hyper
Speed Control, HyperLight Load, Libero, motorBench, mTouch, Powermite 3, Precision Edge,
ProASIC, ProASIC Plus, ProASIC Plus logo, Quiet-Wire, SmartFusion, SyncWorld, TimeCesium,
TimeHub, TimePictra, TimeProvider, and ZL are registered trademarks of Microchip Technology
Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut,
Augmented Switching, BlueSky, BodyCom, Clockstudio, CodeGuard, CryptoAuthentication,
CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM, dsPICDEM.net, Dynamic
Average Matching, DAM, ECAN, Espresso T1S, EtherGREEN, EyeOpen, GridTime, IdealBridge,

IGaT, In-Circuit Serial Programming, ICSP, INICnet, Intelligent Paralleling, IntelliMOS, Inter-Chip
Connectivity, JitterBlocker, Knob-on-Display, MarginLink, maxCrypto, maxView, memBrain, Mindj,
MiWi, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, mSiC, MultiTRAK, NetDetach, Omniscient
Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, Power MOS IV, Power MOS 7, PowerSmart,
PureSilicon, QMatrix, REAL ICE, Ripple Blocker, RTAX, RTG4, SAM-ICE, Serial Quad I/0, simpleMAP,
SimpliPHY, SmartBuffer, SmartHLS, SMART-LS., storClad, SQI, SuperSwitcher, SuperSwitcher Il
Switchtec, SynchroPHY, Total Endurance, Trusted Time, TSHARC, Turing, USBCheck, VariSense,
VectorBlox, VeriPHY, ViewSpan, WiperlLock, XpressConnect, and ZENA are trademarks of Microchip
Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

The Adaptec logo, Frequency on Demand, Silicon Storage Technology, and Symmcom are registered
trademarks of Microchip Technology Inc. in other countries.

GestlC is a registered trademark of Microchip Technology Germany Il GmbH & Co. KG, a subsidiary
of Microchip Technology Inc., in other countries.
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Quality Management System

For information regarding Microchip’s Quality Management Systems, please visit
www.microchip.com/quality.
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