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BT PoE LED Stream Interface

Introduction

The LED stream feature supports IEEE 802.3bt PoE port status LEDs for products based on the Microchip PD69200,
PD69210 or PD69220 PoE controllers. The LED stream is a serial bit stream between the PoE Controller, dedicated
circuit, and the LED, as shown in the following figure.

The shift registers in the dedicated circuit extract the ports LEDs status out of the stream. Up to 48 logical ports are

supported.

Figure 1. LED Interface Application
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Description

Description
The LED Stream feature is software configurable by individual mask 0x20. See the PD692x0 Serial Communication
Protocol User Guide for more information.

Mask 0x20 comprises three LED parameters:

» LED Stream Type: select one of the three serial stream types.
— 0: LED Stream Disabled—Port indication is disabled.
— 1: Unicolor LED Stream—Single color led indication is transmitted per logical port.
— 2: Bicolor LED Stream—Dual color indication is transmitted per logical port.

The following table lists a set of commands that sets the LED stream types.

Table 1-1. Set Individual Mask 0x20

ECHO = DATA DATA DATA DATA DATA  DATA
Command Global Individual_Mask Mask Key# Data
(0x00) it (0x07) (0x56) (0x20) (0/1/2) N N
9 10 1 12 13 14 15
DATA DATA  DATA DATA DATA CSumH  CSumlL
N N N N N it #

Figure 1-1. Set Individual Mask

[0] [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12]
KEY ECHO | SUB SUB1 SUB2 | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA
0x00 #H 0x07 0x56 Val Val 0x4E Ox4E Ox4E Ox4E Ox4E Ox4E 0x4E

- Mask
Command Global '"dl'v“’ ;‘::‘(a'— Key | En/Dis N N N N N N N
Number
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LED Stream Operational Modes

LED Stream Operational Modes

The serial bit of the LED Stream has three operation modes configured via the LED Stream type.

The two modes are: Unicolor and Bicolor.

Unicolor Indication Mode
Logical port status is indicated by a single color per port LED, typically in green.

The LED stream communication data structure is as follow:

Figure 2-1. Unicolor Indication

Port47e o e e o o o o Port3 | Port2 | Port1 | Port0

Green Green| Green| Green| Green

LED LED LED | LED LED
48 Ports

The stream data contains 48 bits — a single bit per each logical port.
Port#47 data is transmitted first and port #0 data is transmitted last.

LEDs indication, corresponding to the logical port status, is described in Table 1-1.

Bicolor Indication Mode
Port status is indicated by bicolored LED per each logical port, typically in green and yellow).

The LED stream serial data structure is as follows.

Figure 2-2. Bicolor Indication

Port47 [Port4d7| o« e s ¢ o s o Port2 | Port1 | Portl | PortO | Port0

Yellow | Green Green| Yellow| Green| Yellow| Green
LED LED LED LED LED LED LED
48 ports

The serial LED stream supports 48 ports. The ports LEDs state is sent sequentially to all ports, two bits per logical
port, giving a total of 96 bits.

Port #47 data is transmitted first and port #0 data is transmitted last.

LEDs indication, corresponding to the logical port status, is described in Table 1-1.

© 2020 Microchip Technology Inc. Application Note DS00003528A-page 4
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Detailed Schematics

Detailed Schematics

Figure 2-1 describes the detailed schematics of the LED stream application for unicolored indication with 24 ports
and bicolored indication with 12 ports. The schematic is based on the block diagram shown in Figure 1.

Value Port Led Port Led
Comments Bicolor Unicolor

0x06 Port is OFF: Main supply
voltage is high.

0x07 Port is OFF: Main supply
voltage is low.

0x08 Port is OFF: The disable all
ports pin is active.

0x0C Port is OFF: Non-existing port
number.

0x11 Port is yet to be undefined.

0x12 Port is OFF: Internal hardware
fault.

0x1A Port is OFF: User settings.

0x1B Port is OFF: Detection is in
process.

0x1C Port is OFF: Non-802.3AF/AT

powered device.

Main voltage is higher | OFF
than the maximum
voltage limit.

Main voltage is lower A OFF OFF
than the minimum
voltage limit.

Hardware pin OFF OFF
disables all ports.

Fewer ports are OFF OFF
available than the

maximum number of

ports that the

Controller can

support. Unavailable

ports are considered

‘OFF’, currently not

used.

Port is not mapped to | OFF OFF
physical port or port

is in unknown state or

PD69200 fail to

communicate with

PD69208 device

allocated for this port.

Port does not Blinks green ' Blinks
respond.

Hardware fault,

system initialization

or PD69200 lost

communication with

PD69208 device

allocated for this port.

(Part of refresh

function).

User command set OFF OFF
port to OFF.

Interim state during OFF OFF
line detection. Status

will change after

detection process is

completed.

Non-standard PD Blinks green | Blinks
connected.

“SYS OK led”
blinks

“SYS OK led”
blinks

Blinking can be
disabled by mask
0x30.

© 2020 Microchip Technology Inc.
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Detailed Schematics

continued

Value Port Led Port Led
Comments Bicolor Unicolor

Ox1E

0x1F

0x20

0x24

0x25

0x26

0x34

0x35

0x36

0x3C

Port is OFF: Underload state.

Port is OFF: Overload state.

Port is OFF: Power budget
exceeded.

Port is OFF: Voltage injection
into the port.

Port is OFF: Improper
Capacitor Detection results or
Detection values indicating
short.

Port is OFF: Discharged load.

Port is OFF: Short condition.

Port is OFF: Over temperature

at the port.

Port is OFF: Device is too hot.

Power Management-Static.

Underload state
according to
802.3AF/AT (current
is below Imin).

Overload state
according to
802.3AF/AT (current
is above lcut).

OR

(PM3!=0 and (PD
class report > user
predefined power
value)).

Power Management
function shuts down
port, due to lack of
power. Port is shut
down or remains off.

Port fails due to
voltage being applied
to the port from the
external source.

Fail due to out-of-
range capacitor value
or Fail due to
detected short value
(When mask 0x04 is
set).

Port fails due to
system voltage
supply through other

port. Check other port

for status 0x24.
This error is linked
with mask Ox1F
enable.

Short condition was
detected.

Port temperature
protection
mechanism was
activated.

The die temperature
is above safe
operating value.

Calculated power >
power limit.

Blinks green

Blinks green

Blinks green

Blinks green

Blinks green

Blinks green

Blinks green

Blinks green

Blinks green

Blinks green

Blinks

Blinks

Blinks

Blinks

Blinks

Blinks

Blinks

Blinks

Blinks

Blinks

Blinking can be
disabled by mask
0x30
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Detailed Schematics

continued

Value Port Led Port Led
Comments Bicolor Unicolor

0x3D

0x41

0x43
0x80

0x81

0x82

0x83

0x84

0x85

0x86

Power Management-Static —ovl

Power denied: Hardware
power limit.

Port is OFF: Class Error.
2P Port delivering Legacy.

2P Port delivering IEEE.

4P Port that deliver only 2 Pair
non IEEE.

4P Port delivering 2P non
IEEE.

4P Port delivering 4P non
IEEE.

4P Port delivering 2P IEEE
SSPD.

4P Port delivering 4P |IEEE
SSPD.

Port Power up was

Blinks green

denied due to (PD
class report power >
user predefined
power value).

Note: Power denied
counter will advance.

Port was not turned

Blinks green

on due to hardware
power limit (PD class
power > Hardware
class limit)

Example: PoH PD
over M device port.

lllegal class

Legacy PD was

Blinks green

Yellow ON

detected using 2P
matrix in BT mode

802.3BT-compliant

Yellow ON

PD was detected
using 2P matrix

Signature failure on

Yellow ON

Alt-B, allowing power
only on Alt-A (Non
IEEE or Legacy PD).

Legacy PD was

Yellow ON

detected using 4P
matrix in BT mode
and power as 2Pair

Legacy PD was

Green ON

detected using 4P
matrix in BT mode
and power as 4Pair

802.3BT- SSPD was

Yellow ON

detected using 4P
matrix and operate as
2P if requested class

=<4

802.3BT- SSPD was

Green ON

detected using 4P
matrix and operate as
4P if requested class

>4

Blinks

Blinks

Blinks
ON

ON

ON

ON

ON

ON

ON

© 2020 Microchip Technology Inc.
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Detailed Schematics

........... continued

Value Port Led Port Led
Comments Bicolor Unicolor

0x87 4P Port delivering 2P IEEE
DSPD in1st phase.

0x88 4P Port delivering 2P IEEE
DSPD.

0x89 4P Port delivering 4P IEEE
DSPD

0x90 Force Power BT 2P

0x91 Force Power BT 4P

0xAO0 Force Power BT Error

0xA7 Connection Check Error

0xA8 Open

802.3BT- DSPD was Green ON
detected using 4P

matrix and operate as

2P due to 4pair

candidate validation

in two cycles.

802.3BT- DSPD was | Yellow ON ON
detected using 4P

matrix and operate as

2P

802.3BT- DSPD was  Green ON ON
detected using 4P

matrix and operate as

4P

Port matrix 2P and
delivers power due to
force power
command

Yellow ON ON

Port matrix 4P and
delivers power on
both pair sets due to
force power
command

Green ON ON

Force power
command was set,
one of the port pair
sets stop delivering
power, from at least
one reason out of
various reasons
(System related,
Device related, port
related or Pair set
related)

Blinks green | Blinks

This error will be
reported only in 4 pair
port when invalid
connection check
signature was
detected and the port
will not proceed to
the next step. In such
case detection fail
counter will be
incremented.

Port is not connected H OFF OFF

Blinks green  Blinks

Blinking can be
disabled by mask
0x30
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Detailed Schematics

Figure 3-1. Bicolored LED Stream Interface with PD692x0
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The following table lists the bill of material for LED Stream Interface, Bicolored.
Table 3-1. Bill of Material for LED Stream Interface, Bicolored

12

12

24

C1,C2,C3,C4

D1, D3, D5, D7, D9,
D11, D13, D15, D17,
D19, D21, D23

D2, D4, D6, D8, D10,
D12, D14, D16, D18,

D20, D22, D24 *
R1, R2, R3, R4, R9

R5, R6, R7, R8, R10,

R11, R12, R13, R14,

R15, R16, R17, R18,
R19, R20, R21, R22,
R23, R24, R25, R26,

R27, R28, R29
U1

PD-0805

LED-0603

LED-0603

PD-0805

PD-0805

PD-
TSSOP20

CAP CRM 100nF 25V
5%++X7R 0805 SMT

LED Green 100-1300
20-40mcd h=1 0603
SMD

LED Yellow 100-1300
30-80mcd h=1 0603
SMD

RES 10K 125mW 1%+
+0805 SMT MTL FLM

RES 332R 62.5mW
1%0603 SMT MTL FLM

IC DRV bufferTri state
3.3V TSSOP-20 SMT

AVX

Everlight

Everlight

EPCOS

Vishay

Texas
Instruments

08053C104JAT2A

19-21-
SYGCS530E1TR8

19-21UYC/S530-
A2/TR8

B54102-A2103-F60

CRCWO0603 332RFKEA

SN74LVC244APWR
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Detailed Schematics

........... continued
U2, U3, u4 PD- IC 8-BIT SHFT REG Texas

3 SN74LV595APWR

TSSOP16 TRI-ST16-TSSOP Instruments
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Revision History

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.

L S T

A 06/2020 Initial Release
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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

© 2020 Microchip Technology Inc. Application Note DS00003528A-page 12
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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.
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For information regarding Microchip’s Quality Management Systems, please visit www.microchip.com/quality.
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Taiwan - Kaohsiung
Tel: 886-7-213-7830
Taiwan - Taipei

Tel: 886-2-2508-8600
Thailand - Bangkok
Tel: 66-2-694-1351
Vietnam - Ho Chi Minh
Tel: 84-28-5448-2100

Application Note

Austria - Wels

Tel: 43-7242-2244-39
Fax: 43-7242-2244-393
Denmark - Copenhagen
Tel: 45-4485-5910
Fax: 45-4485-2829
Finland - Espoo

Tel: 358-9-4520-820
France - Paris

Tel: 33-1-69-53-63-20
Fax: 33-1-69-30-90-79
Germany - Garching
Tel: 49-8931-9700
Germany - Haan

Tel: 49-2129-3766400
Germany - Heilbronn
Tel: 49-7131-72400
Germany - Karlsruhe
Tel: 49-721-625370
Germany - Munich
Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Germany - Rosenheim
Tel: 49-8031-354-560
Israel - Ra’anana

Tel: 972-9-744-7705
Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781
Italy - Padova

Tel: 39-049-7625286
Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340
Norway - Trondheim
Tel: 47-72884388
Poland - Warsaw

Tel: 48-22-3325737
Romania - Bucharest
Tel: 40-21-407-87-50
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Gothenberg
Tel: 46-31-704-60-40
Sweden - Stockholm
Tel: 46-8-5090-4654
UK - Wokingham

Tel: 44-118-921-5800
Fax: 44-118-921-5820
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