Microchir  PD69208-PD69220-PD69200

PD-IM-7604-4MH and PD-IM-7604-4T4H Four 2-Pair Ports
and Four 4-Pair Ports Evaluation Boards

Introduction

The PD-IM-7604-4M/T4H evaluation board is based on two PD69208M/PD69208T4-PD69204T4 and either the
PD69220 Controller or the PD69200 Controller. It demonstrates the operation of four 4-pair ports and four 2-pair ports
systems.

Microchip's PD69208M/PD69208T4/PD69204T4 Power over Ethernet (PoE) manager IC integrates power, analog,
and state-of-the-art logic into a single 56-pin, plastic QFN package. The device is used in Ethernet switches and
midspans to allow network devices to share power and data over the same cable. The PD69208M/PD69208T4
device is an 8-port and PD69204T4 device is a 4-port, mixed-signal, and high-voltage PoE driver. With either the
PD69220 or the PD69200 external MCU, it performs as a power sourcing equipment (PSE) system. Microchip's
PD69220 or PD69200 PoE controllers are a cost-effective and pre-programmed MCUs designed to implement
enhanced mode.

The PD69220 controller is based on the Microchip SAM D21 family and the PD69200 controller is based on the NXP
Kinetis® L family. PD69200 and PD69220 are pin compatible with an identical feature set. In this document, the two
controllers are referred to as PD692x0.

Note: PD69220 is the preferred device as PD69200 is no longer recommended for new designs.

The PD69208M/PD69208T4/PD69204T4 and PD692x0 chipset supports PoE powered device (PD) detection, power-
up, and protection according to IEEE® standards as well as legacy/pre-standard PD detection. It provides a real-time
PD protection through the following mechanisms such as, overload, under-load, over-voltage, over-temperature, and
short-circuit; and enables operation in a standalone mode. It also executes all real-time functions as specified in IEEE
802.3at and IEEE 802.3bt draft 3.0 standards, including PD detection (AF and AT).

PD69208M/PD69208T4/PD69204T4 supports supply voltages between 32V and 57V without additional power
sources. A system that powers over four pairs can be implemented by combining two ports of PD69208M/T4 and
PD69204T4, enabling an extra feature for simple and low-cost high-power PD devices. Ongoing monitoring of system
parameters for the host software is available through communication. Internal thermal protection is implemented in
the chip. PD69208M/PD69208T4/PD69204T4 is a low-power dissipation device that uses internal MOSFETs and
internal 100 mQ sense resistors.

The PD692x0 features an ESPI bus for each PD69208M/PD69208T4/PD69204T4. The PD692x0 uses an |12C or
UART interface to the host CPU. It is designed to support software field-upgradable through the communication
interface.
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Evaluation System Block Diagram

Evaluation System Block Diagram
The evaluation system provides designers with the required environment to evaluate the performance and
implementation of the following.

+ PD69204T4 (four ports) and PD69208T4 (eight ports) POE managers and PD692x0 PoE controller (in board PD-

IM-7604-4T4H)

+ PD69208M (eight ports) PoE manager and PD692x0 PoE controller (in board PD-IM-7604-4MH)
The evaluation board, shown in the following figure, enables PoE designers to evaluate Microchip's PoE solution with
flexibility and easy configuration. The application circuit of two PD69208M/PD69208T4-PD69204T4 and PD692x0
chipset is compact in size (highlighted in the white box on board).

Figure 1-1. PD-IM-7604-4M/T4H Evaluation System Block Diagram
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Input supply to the board is DC and it can be fed through the V|5 connector (see 7. Electrical Characteristics for the
input voltage range). The auxiliary power supply (5V and 3.3V) for the PD69208M/PD69208T4/PD69204T4 is
generated internally and the auxiliary power supply (3.3V) for the PD692x0 MCU is generated using a 3.3V isolated
DC-DC converter.

The board communicates with the host environment using UART communication, available through a USB connector
(U11). For this connection, a driver for CP210x should be installed. The driver can be downloaded from http://
www.silabs.com/products/mcu/Pages/USBtoUARTBridgeVCPDrivers.aspx.

A dedicated reset push button (SW1) is provided for resetting the PoE controller. The board consists of eight output
ports, of which four are 2-pair ports and the remaining four are 4-pair ports.

The board consists of different test points (for more information, see 4. Test Points). The board also provides
different LED indications (for more information, see 5. LED Indication).
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Evaluation System Block Diagram

The following figure shows a top view of the evaluation board.

Figure 1-2. PD-IM-7604-4M/T4H Evaluation Board
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Evaluation System Features

2. Evaluation System Features

The evaluation system has the following features.

» Two gangs (each contains four RJ45 connectors)

» Switch domain isolated from PoE domain

» Switch domain USB interface

* PoE controller manual reset

» LED status indication for all the ports (LED stream)
* Requires single power source only

» 0 °C to 40 °C working temperature

*  RoHS compliant
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Evaluation System Interfaces and Connections

Evaluation System Interfaces and Connections

The evaluation system interfaces and connectors are listed in the following table.
Table 3-1. Evaluation board Connectors

J3, J4 RJ45 connectors Eight RJ45 ports are connected to the
powered device load

2 J1 VIN connector The DC in (VMAIN) connection is used to
power the evaluation board

3 un Isolated USB The USB communication, coming from
the hosting system (U11), is converted to
UART and directed to the PoE controller

RJ45 Connectors

There are two dedicated RJ45 connectors. Each contains four RJ45 ports, so there are eight ports in total. The four
ports of J3 are 2-pair ports (port numbers 0, 1, 2, and 3) and the power connections of the port are listed in the
following table.

Table 3-2. RJ45 Connectors 2-pair Port
4,5 SPARE - Vport_Pos PoE's positive spare port
7,8 SPARE - Vport_Neg PoE's negative spare port
The four ports of J4 are 4-pair ports (port numbers 4, 5, 6, and 7) and the power connections of the port are listed in

the following table.
Table 3-3. RJ45 Connectors 4-pair Port

1,2 DATA - Vport_Neg PoE's negative data port
3,6 DATA - Vport_Pos PoE's positive data port
4,5 SPARE - Vport_Pos PoE's positive spare port
7,8 SPARE - Vport_Neg PoE's negative spare port

* Manufacturer: Amphenol
* Manufacturer part number: RIHSE508104

The following figure shows the RJ45 connectors.
Figure 3-1. RJ45 Connectors

2-pair Ports 4-pair Ports
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Evaluation System Interfaces and Connections

V|n Connector

The DC input (Vpain) connection is used for powering the evaluation system. The recommended input voltage range
is 44V DC < VMAIN < 57V DC. The input connector is rated for 5A (See Figure 1-2 for the V|y connector). The DC
cable should be connected to the EVB and to the power-supply before the power supply is turned-on.

Table 3-4. V|y Connector

1 VuaiN Main positive voltage (referenced to GND_ANALOG)
2 GND_ANALOG Analog ground
3 GND_ANALOG Analog ground

* Manufacturer: SWITCHCRAFT
» Manufacturer part number: RAPC722X

The polarity of the V|y connector is as shown in the following figure.

Figure 3-2. Power Supply Cable Polarity

Isolated USB Interface

This interface supplies USB communication coming from the hosting system (U11), converted to UART
communication (See Figure 1-2 for the isolated USB connector).

Table 3-5. Isolated USB Interface

1 VBUS Voltage supply from USB bus
2 D- Dedicated USB signal

3 D+ Dedicated USB signal

4 GND_F Floating ground

* Manufacturer: Samtec
* Manufacture part number: USB-B-S-S-B-TH
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Test Points

Test Points

The following table lists the test points in the evaluation board.

Table 4-1. Test Points

Designation
TP1
TP2
TP3
TP4
TP5
TP6
TP7
TP8
h1(+)
h2 (-)

Connected to power good pin, PG3

Connected to power good pin, PG2

Connected to power good pin, PG1

Connected to power good pin, PGO

PD692x0 supply (3.3V) test point

PD692x0 ground test point

I2C bus serial data (SDA)

I2C bus serial clock (SCL)

Evaluation board positive input (Vyain) test point

Evaluation board input ground test point
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LED Indication

The evaluation board contains status indication LEDs, listed in the following table.

Table 5-1. LED Indication

D2 Input voltage indication

D3 PoE controller 3.3V indication

D4 System OK indication; by default, turns on when input voltage is within operating range
D5 Interrupt indication; LED turns on when a pre-configured event is happening

Apart from these LEDs, each RJ45 connector port contains a dedicated LED (green LED), which displays the status
of the particular port.

Table 5-2. Port Status Indications

Port LED Color Port Load Conditions Port Voltage

Green Active load is plugged in and complies Continuous nominal DC voltage is
with normal load conditions present
Off Inactive load or unplugged load Power to port is disconnected, no DC
voltage is present on port output lines
Blinking green Overload, short circuit, or power Power to port is disconnected, no DC
management voltage is present on port output lines
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Physical Characteristics

Physical Characteristics

The mechanical dimensions of the board are 180 mm x 60 mm x 16 mm (L x W x H).
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Electrical Characteristics

Electrical Characteristics

The following table lists the electrical characteristics of the evaluation system.

Table 7-1. Electrical Characteristics

Main DC supply Vyain
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Installation and Settings

Installation and Settings

This section describes the steps required for installing and operating the PD-IM-7604-4M/T4H evaluation system.
Take the following precautions before installation.
» Ensure that the power supply of the board is turned on before the peripheral devices are turned on.
» Ensure that all the required peripherals are connected before powering the board.
» Ensure that power bank15 is set to 200W.
» Ensure the correct polarity of the power supply cable. The polarity of the power supply cable is as shown in
Figure 3-2.

Note: Confirm that the evaluation board is properly configured prior to starting any operation. For more information
about the software and GUI used for enhanced mode operation, see Software GUI User Guide, catalog number
06-0027-056.

Initial Configuration

The board based on PD69208T4 and PD69204T4 devices (ordering part number, PD-IM-7604-4T4H) is configured
with the following matrix.

Table 8-1. PD-IM-7604-4T4H Port Matrix

Port Identification Number Logical Port Physical Port (ALT-A) Physical Port (ALT-B)
0 0 0 255

1 1 1 255
2 2 2 255
3 3 3 255
4 4 4 5
5 5 6 7
6 6 8 9
7 7 10 1

The board based on two PD69208M devices (ordering part number, PD-IM-7604-4MH) is configured with the
following matrix.

Table 8-2. PD-IM-7604-4MH Port Matrix

Port Identification Number Logical Port Physical Port (ALT-A) Physical Port (ALT-B)
0 0 0 255

1 1 1 255
2 2 2 255
3 3 3 255
4 4 8 9

5 5 10 11

6 6 12 13

7 7 14 15
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Ordering Information

Ordering Information
The following table lists the ordering information for the PD-IM-7604-4MH/4T4H evaluation boards.

Table 9-1. Ordering information

PD-IM-7604-4MH Four 2-pair and four 4-pair type-3 ports, the PD69200+PD69208M-based enhanced
evaluation board supports up to 60W (4-pair) with LED stream and is RoHS
compliant.

PD-IM-7604-4T4H Four 2-pair and four 4-pair type-4 ports, the PD69200+PD69208T4/PD69204T4-

based enhanced evaluation board supports up to 99W (4-pair) with LED stream and
is RoHS compliant.

EV82F61A Four 2-pair and four 4-pair type-3 ports, the PD69220+PD69208M-based enhanced
evaluation board supports up to 60W (4-pair) with LED stream and is RoHS
compliant.
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Reference Documents

Reference Documents

For access to documents, device datasheets, or application notes, consult your local Microchip Client Engagement
Manager or visit our website at www.microchip.com/poe.

For technical support, consult your local Embedded Solutions Engineers or go to microchipsupport.force.com/s/.

PD69208T4/PD69204T4/PD69208M - PoE PSE Manager Datasheet - DS00003428
PD69210/PD69220 PoE PSE Controller Datasheet - DS00003424

PD69200 PoE PSE Controller Datasheet - DS00003460

AN3361, Designing an IEEE 802.3af/at/bt PoE System Based on PD692x0/PD69208
AN1625, BT PoE LED Stream Interface

PD692x0 Serial Communication Protocol User Guide
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Revision History

11. Revision History

Roison ot v

A August 2020 The following is a summary of changes in revision A of this document.
» The document was migrated to Microchip template.

* The document number was updated from PD-000354473 to
DS00003569A.

» The reference to PD69200 chipsets was updated with PD69220 or
PD69000 Controller.

» The reference section was updated. For more information, see 10.
Reference Documents.

2.0 June 2019 Editorial corrections.

1.0 November 2017 Initial Revision
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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 devices:

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

* Microchip believes that its family of products is one of the most secure families of its kind on the market today,
when used in the intended manner and under normal conditions.

» There are dishonest and possibly illegal methods used to breach the code protection feature. All of these
methods, to our knowledge, require using the Microchip products in a manner outside the operating
specifications contained in Microchip’s Data Sheets. Most likely, the person doing so is engaged in theft of
intellectual property.

» Microchip is willing to work with the customer who is concerned about the integrity of their code.

» Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code
protection does not mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection
features of our products. Attempts to break Microchip’s code protection feature may be a violation of the Digital
Millennium Copyright Act. If such acts allow unauthorized access to your software or other copyrighted work, you
may have a right to sue for relief under that Act.

Legal Notice

Information contained in this publication regarding device applications and the like is provided only for your
convenience and may be superseded by updates. It is your responsibility to ensure that your application meets with
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your specifications. 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 ITS CONDITION, QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability arising from this information and its use. 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, AnyRate, AVR, AVR logo, AVR Freaks, BesTime,
BitCloud, chipKIT, chipKIT logo, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, HELDO, IGLOO, JukeBlox,
KeelLoq, Kleer, LANCheck, LinkMD, maXStylus, maXTouch, MediaLB, megaAVR, Microsemi, Microsemi logo, MOST,
MOST logo, MPLAB, OptoLyzer, PackeTime, PIC, picoPower, PICSTART, PIC32 logo, PolarFire, Prochip Designer,
QTouch, SAM-BA, SenGenuity, SpyNIC, SST, SST Logo, SuperFlash, Symmetricom, SyncServer, Tachyon,
TempTrackr, TimeSource, tinyAVR, UNI/O, Vectron, and XMEGA are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

APT, ClockWorks, The Embedded Control Solutions Company, EtherSynch, FlashTec, Hyper Speed Control,
HyperLight Load, IntelliMOS, Libero, motorBench, mTouch, Powermite 3, Precision Edge, ProASIC, ProASIC Plus,
ProASIC Plus logo, Quiet-Wire, SmartFusion, SyncWorld, Temux, TimeCesium, TimeHub, TimePictra, TimeProvider,
Vite, WinPath, 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, BlueSky, BodyCom,
CodeGuard, CryptoAuthentication, CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM,
dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial Programming, ICSP,
INICnet, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, memBrain, Mindi, MiWi, MPASM, MPF,
MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation, PICDEM,
PICDEM.net, PICkit, PICtail, PowerSmart, PureSilicon, QMatrix, REAL ICE, Ripple Blocker, SAM-ICE, Serial Quad
1/0, SMART-1.S., SQI, SuperSwitcher, SuperSwitcher Il, Total Endurance, TSHARC, USBCheck, VariSense,
ViewSpan, WiperLock, Wireless DNA, 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.

GestIC is a registered trademark of Microchip Technology Germany || GmbH & Co. KG, a subsidiary of Microchip
Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
© 2020, Microchip Technology Incorporated, Printed in the U.S.A., All Rights Reserved.
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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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Tel: 972-9-744-7705
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Tel: 39-0331-742611
Fax: 39-0331-466781
Italy - Padova

Tel: 39-049-7625286
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Tel: 31-416-690399
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Norway - Trondheim
Tel: 47-72884388
Poland - Warsaw

Tel: 48-22-3325737
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Tel: 40-21-407-87-50
Spain - Madrid
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Tel: 46-8-5090-4654
UK - Wokingham

Tel: 44-118-921-5800
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