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EVAL-SPoE-KIT-AZ Evaluation Kit
User Guide

General Description

The EVAL-SPoE-KIT-AZ is an IEEE 802.3cg single-pair, power over Ethernet (SPoE) evaluation kit. The
kit features the LTC4296-1, 5-Port SPoE power sourcing equipment (PSE) controller, and the LTC9111,
SPoE powered device (PD) for evaluation of IEEE 802.3cg Class 10 through 15 SPoE power. The
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Power + Data Evaluation

The EVAL-SPoE-KIT-AZ provides evaluation of 10BASE-T1L data and SPoE power over a single twisted
pair Ethernet (SPE) cable. Connect the EVAL-LTC9111-AZ to the EVAL-LTC4296-1-KIT-AZ with the
provided SPE cable. Connect a I0BASE-T compatible data source with a CATV Ethernet cable to the
EVAL-LTC4296-1-KIT-AZ. Connect a 10BASE-T compatible end device with a CATV Ethernet cable to
the EVAL-LTC9111-AZ. (Note the end device will need power from an auxiliary source.)

USB

CATV

10BASE-T

SHIELD HEADER-PORT 1

SPE
10BASE-T1L DATA + SPoE Power

CATV
10BASE-T

Figure 1. 10BASE-TT1L data and SPoE power evaluation with the E1-AL -SPoE-KI'T-AZ.

Kit Contents

(1) EVAL-LTC4296-1-KIT-AZ
e EVAL-LTC4296-1-AZ PSE Motherboard
e  EVAL-LTC4296-1-RC-AZ Microcontroller Rider Card
e  Micro B USB (Universal Serial Bus) Cable
(1) EVAL-LTC9111-AZ PD Motherboard
(2) EVAL-10BT1L-SMC-AZ ADIN1100 Media Converter Class 10 through 14 SPoE Shield
(2) EVAL-10BT1L-SMC-BZ ADIN1100 Media Converter Class 15 SPoE Shield
(1) 127, Single Twisted Pair, 18AWG, Cable




Figure 2. EVAIL-SPoE-KIT-AZ 802.3¢g SPoE= Class 10 through 15 and 10BASE-T1L. SPE evalunation kit.

EVAL-LTC4296-1-KIT-AZ Setup

The EVAL-LTC4296-1-KIT-AZ is comprised of the EVAL-LTC4296-1-AZ PSE motherboard, EVAL-

interaction.




Figure 4. EVAL-LTC4296-1-RC-AZ microcontroller rider card.

Rider Card Installation

Align the EVAL-LTC4296-1-RC-AZ rider card male headers with the female headers on the EVAL-
LTC4296-1-AZ motherboard labeled for the uC RIDER CARD. Insert the card to where the headers are
flush. Before proceeding, verify no pins are sticking out indicating a misalignment. Powering the
motherboard with a misaligned card can cause damage to the system.



Figure 5. EVAL-LTC4296-1-KIT-AZ (EVAL-LTC4296-1-AZ motherboard and installed EVAL-L.TC4296-1-RC-

AZ microcontroller rider card.

Shield Installation

The EVAL-LTC4296-1-AZ PSE motherboard can accept up to 5 media converter shields at locations Port 0
through 4. The sense resistors for each port have been pre-selected for evaluation of specific maximum

classes with respect to the power supply voltage.

The EVAL-10BT1L-SMC-AZ is a 10BASE-TX to 10BASE-T1L media converter shield with a power
coupling network suited for Class 10 through 14 power levels. On the default configured motherboard, the
EVAL-10BT1L-SMC-AZ should be inserted at Port 0, Port 1, Port 2, or Port 4. These positions are shown in
red in the picture below. See Table 1 and Figure 6.

The EVAL-10BT1L-SMC-BZ is a 10BASE-TX to 10BASE-T1L media converter shield with a power
coupling network suited for the Class 15 power level. On the default configured motherboard, the EVAL-
10BT1L-SMC-BZ should be inserted at Port 3 only. This position is shown in orange in the picture below.
See Table 1 and Figure 6.

When inserting a shield on to the motherboard, align the shield’s two short male headers with the two short
female headers at a port on the motherboard. The longer header will naturally align. Note, the last two pins
of the longer header on the mother board are reserved for future use and will not have pins inserted in them.
Insert the shield to where the headers are flush. Before proceeding, verify no pins are sticking out indicating a
misalighment. Powering the motherboard with a misaligned shield can cause damage to the system.

Table 1. EVAL-LTC4296-1-AZ Board Default Port Class Configuration

PORT | PORT CONFIGURED | MAX CLASS | MAX CLASS | SHIELD

CURRENT LIMIT (VIN = 24V) | (VIN =52V)

0 0.116A 10 N/A EVAL-LTC4296-1-AZ
1 0.300A 1 13 EVAL-LTC4296-1-AZ
2 0.775A 12 14 EVAL-LTC4296-1-AZ

3 1.860A N/A 15 EVAL-LTC4296-1-BZ




PORT | PORT CONFIGURED | MAX CLASS | MAX CLASS | SHIELD
CURRENT LIMIT (VIN = 24V) | (VIN =52V)

4 0.775A 12 14 EVAL-LTC4296-1-AZ
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Figure 6. EVAIL-LTC4296-1-KIT-AZ port shield placements.

Power Supply

Note: Before turning on the power supply, verify all shields and rider card are properly aligned with their

respective headers on the motherboard and the connector pins are fully inserted.

Connect a bench power supply across the VIN (+) and GND (-) banana terminals on the EVAL-LTC4296-1-
AZ motherboard. The voltage of the power supply sets the SPoE voltage. For evaluation of Class 10 through
12, set the nominal voltage to 24V; for evaluation of Class 13 through 15 set the nominal voltage to 52V. Set
the current limit of the power supply higher than the current limit of the port under test, or the sum of the

current limits for multiple port evaluation.



The EVAL-LTC4296-1-AZ motherboard has an onboard stepdown DC/DC converter that generates 3.3V
to power the rider card and the shield cards.

MAX CLASS EVAL Set Nominal PSE
for Class Current | Power Supply
EVALUATION Limit {mA) Voltage (V)
10 116 24
12 715
13 300 52
14 775
15 1860

Figure 7. EVAL-LTC4296-1-KIT-AZ power supply connection and settings.

GUI Setup

EVAL-LTC4296-1-AZ to automatically configure each port maximum Class and Type, R_hsns and R_Isns
sense resistor values, and MEFVS Threshold to match the default settings on the EVAL-LTC4296-1-AZ
motherboard. The ports will start in a Disabled state. To enable a port, select Power Up in the port’s
Classification (SCCP) section.




&7 1TC4296-1 Demo GUI (ver: 2.0)

S ]
HUD  Registers
Global Port0 Port1 Port2 Port3 Port4
Eolilegeter Mapy {00 msec Power Good: ’ Power Good: ° Power Good: ° Power Good: ‘ Power Good: O
[ Write Protection
1] Auko Mode (déve AUTO pin) Vout: 0.5V Vout: 0.5V Vout: 0.5V Vout: 1.2V Vout: 53.9V
WC fw version: 120 lout: - lout: - lout: - lout: — lout:  35mA
[ Some Heer! shconrEn:s Status: disabled Status:  disabled Status: disabled Status:  disabled Status:  delivering
Demo Board: “\/ Contract Details v Contract Details “\/ Contract Details v Contract Details “\/ Contract Details
Everts (Click to clear) Events (Click to clear) Everts (Click to clear) Events (Click to clear) Everts (Click to clear)
\/ Contract Details @ Valid PD @ Invaid PD @ Valid PD @ invalid PD @ Vaid PD @ Invalid PD @ Vaid PD @ Invaid PD Q Vaid PD @ Ivalid PD
Global Faul Everts (Click o clear) @ T TwBp @ Sleep Owid Q@ e TmrExp @ Slesp Ovid @ T TwrEp @ Sieep Ovid @ T TrExp @ Slesp Ovid @ TeH TmrBp @ Sleep Ovid
Qo @ Purd Ovid @ MFVS Timeout @ Purd Ovid @ MFVS Timeout @ Purd Ovid @ MFVS Timeout @ Purd Ovild @ MFVS Timeout @ Purd Ovid @ MFVS Timeout
Command
: P:zma” @ Trsh TrEp @ PO Wakeup @ Tinsh TrrEp @ PD Wakewp @ Trnsh Trr Bxp @ PO Wakeup @ Trsh TrrEp @ PD Wakewp @ Trmsh TrrBp @ FD Wakeup
@ Hemary @ Lons Fud Faut @ Lsns Rev Faut @ LnsFnd Faut @ Lans Rew Fault @ LonsFwd Faut @ Lans Rev Faut @ LonsFud Faut @ Lans Rev Faut @ LsnsFnd Faut @ Lans Rev Fautt
@ Low Ckt Bik
R_hsns: | 1600]0hm R _lsns R_hers: [ 0620]hm R _sns. R_hens: R_hens: [ 0100]chm R _sns R _hens: Om R_lsns
Classification (SCCF) Classfication (SCCP) Classification (SCCP) Classfication (SCCP) Classfication (SCCP)
Corfiguration @ Disable O Classfy O Power Up @ Disable O Classfy O Power Up @ Dissble O Classfy O Power Up @ Disable O Classfy O Power Up O Dissble  Classfy @ Power Up
e PSECorfiquration D Infomation PSECofiuation  PD Irfomation PSE Corfiauration PO Irformation PSEConfiuation PO Infomation PSECorfiqurtion P Information
Fauit Tmer Class Class: 1 Class: 1 Clsss Class: 1 Clase: 1 Clss Gl 14
- Type Type Type: E
— SCCP Classfication SCCP Cassifcation SCCP Ciassfication SCCP Cassication SCCP Classfication: Classes Compatiole
OEP e OD:’ Physical Detection PDs Physical Detection PDs Physical Detection PDs Physical Detection PDs Physicsl Detection PDs
@ PGOOD3 Physical Detection:  Ln: Physical Detection:  Lin il Physical Detection: L Physical Detection:  Ln Physical Detection: iccessful
© PeooD2 © Power Up an Physical Detection O Pawer Up an Physical Detection O Pawer Up on Prysical Detection ©) Pawer Up on Physical Detection Pawer Up on Physical Detection
@ FGOOD1 PORT POWER DOWN PORT POWER DOWN PORT POWER DOWN PORT POWER DOWN “Disable’ SCCP to Power Down
@ FGOODD
& 1o Connected T1 PHY Connected T1 PHY Connected T1 PHY Connected T1 PHY Connected T1 PHY
© WAKELF IN Name: Unknown Name: Unknown Name: Unknown Name: Unknown

@ WAKEUP OUT

Push SCCP Configuration

SMI Address: Unknown
Link Status: Unknown

Link Speed: Unknown | 28212
SQl: Unknown
Symbel Eror Count: Unknown | Ret
Configuration
[ PSEReady [ PD Sign Ovenide

[ Pomer Available [] Disable T_nfvelo

[ Enable [ PSE Wakeup

Owerload Delay
/ Restart Timer

1.1s/551msec

MFVS Threshold '

SMI Address: Unknown
Link Status: Unknown

Link Speed: Unkrnown | B35S
sal; Unknown
Symbol Emor Court: Unknown | Rt
Configuration
[ PSEReady [ PD Sign Overide

[ Power Available [] Disable T_mfvdo

[ Enable [ PSE Wakeup

Overload Delay
/ Restert Timer  L115/5%Tme=e

MFVS Threshold '
087 mA

SMI Address: Unknown
Link Status: Unknown

Lk Speed: Unknown | 28218
5Ql: Unknown
Symbol Eror Court: Unknown | Ret
Configuration
[ PSEReady [ PD Sign Ovenide

[ Power Available [] Disable T_nfvelo

[ Enable [ PSE Wakeup

Owerload Delay
7 Restart Timer 1.1s/551msec

MFVS Threshold '
250mA

SMI Address: Unknown
Link Status: Unknown

Link Speed: Unknown | UB3ate
sal; Unknown
Symbel Eror Court: Unknown | Rst
Configuration
[] PSEReady [ PD Sign Overide

[ Power Available [] Disable T_mfvdo

[ Enable [ PSE Waksup

Overload Delay
7 Restart Timer 1.1s/551msec

MFVS Threshold '
6.00mA

Name: ADIN1100
SMI Adcress: 000
Link Status: UIP
Lirk Speed: 10Meps
MSE: -37.224dB
Symbel Emor Court: Unknown

Configuration

PSE Ready [J PD Sign Overide
Power Available [] Disable T_mfvda
Enable [ PSE Wakeup

Overload Delay
7 Restat Timer 1.1s/551msec

MFVS Threshold '
250mA

Figure 8. LLTC4296-1 GUL (Graphical. User. Lnterface).

EVAL-LTC9111-AZ Setup

The EVAL-LTC9111-AZ is an 802.3cg PD motherboard use for evaluating the LTC9111.




Figure 9. EVAIL-LTC9111-AZ.

Shield Installation

The EVAL-LTC9111-AZ PD motherboard can accept one media converter shield. For Class 10 through 14

evaluations, install the EVAL-10BT1L-SMC-AZ. For Class 15 evaluation, install the EVAL-10BT1L-SMC-
BZ.

When inserting a shield on to the motherboard, align the shield’s two short male headers with the two short
female headers at a port on the motherboard. The longer header will naturally align. Note, the last two pins
of the longer header on the mother board are reserved for future use and will not have pins inserted in them.
Insert the shield until the headers are flush with each other. Before proceeding, verify no pins are sticking out
indicating a misalignment. Powering the motherboard with a misaligned shield can cause damage to the
system.
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Figure 10. EVAIL-LTCI111-AZ shield placement.

Jumper Settings

Set the CLASSC and CLASSV jumpers to the class for evaluation according to the table shown on the
silkscreen.



CLASS | CuASSV JcLassc |
0| o | oND
L 11| GND | FLOAT
[ 12 | GND I STBY |
13| stev | oo
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15| stev | sieY_
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Figure 11. EVAL-LTCI9111-AZ CLASSC and CLASSV jumpers.

The EVAL-LTC9111-AZ rev. 1 will have a P4 jumper; set this jumper to CONNECT for Class 10 to 14 or
DISCONNECT for Class 15.



CONNECT

DISCONNECT

Figure 12. EVAL-LTC9111-AZ (rev 1) RC Snubber jumper.
SPoE Load Connection

In a typical application a DC/DC converter is connected across OUT+ and GND and enabled by the
LTCO111.

10BASE-T SR iy A . 33V@35A
Data_l0
Vour to scope Ch3
M Upto 52W
To scope Ch1 8 Power Out
o —_—p
: svom = +
10BASE-T1L = - CLASSV RLASSC .
Power_In + Data_lO & "
IN
DC/DC
IEEE 802.3cg PSE i CONVERTER
L dl 3.5V @ 1.5mA
DC Power Supply »| ENABLE
Vg to scope Ch2

i

LOAD

Figure 13. EVAL-LTCI9111-AZ output connection to a DC/DC converter.

For bench test purposes, connect passive loads such as a resistor across OUT+ and LAB_OUT-.
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Figure 14. EVAIL-LTCYI111-AZ lab test output connection to a resistive load.

Onboard 3.3V

The EVAL-LTC9111-AZ PD motherboard has an onboard buck converter that steps the SPoE voltage down
to 3.3V. This 3.3V is used to power up the media converter shield. Additional load may be connected to the

3.3V output.
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Figure 15. EVAL-LTC9111-AZ on board 3.3 buck.

Notes

Legal Terms and Conditions



By using the evaluation board discussed herein (together with any tools, components documentation or
support materials, the “Evaluation Board”), you are agreeing to be bound by the terms and conditions set
forth below (“Agreement”) unless you have purchased the Evaluation Board, in which case the Analog
Devices Standard Terms and Conditions of Sale shall govern. Do not use the Evaluation Board until you
have read and agreed to the Agreement. Your use of the Evaluation Board shall signify your acceptance of
the Agreement. This Agreement is made by and between you (“Customer”) and Analog Devices, Inc.
(“ADI”), with its principal place of business at One Technology Way, Norwood, MA 02062, USA. Subject to

limited, personal, temporary, non-exclusive, non-sublicensable, non-transferable license to use the Evaluation
Board FOR EVALUATION PURPOSES ONLY. Customer understands and agrees that the Evaluation
Board is provided for the sole and exclusive purpose referenced above, and agrees not to use the Evaluation
Board for any other purpose. Furthermore, the license granted is expressly made subject to the following
additional limitations: Customer shall not (i) rent, lease, display, sell, transfer, assign, sublicense, or distribute
the Evaluation Board; and (ii) permit any Third Party to access the Evaluation Board. As used herein, the

CONFIDENTIALITY. This Agreement and the Evaluation Board shall all be considered the confidential
and proprietary information of ADI (Analog Devices, Inc.). Customer may not disclose or transfer any

portion of the Evaluation Board to any other party for any reason. Upon discontinuation of use of the
Evaluation Board or termination of this Agreement, Customer agrees to promptly return the Evaluation

but not limited to soldering or any other activity that affects the material content of the Evaluation Board.
Modifications to the Evaluation Board must comply with applicable law, including but not limited to the

SPECIFICALLY DISCLAIMS ANY REPRESENTATIONS, ENDORSEMENTS, GUARANTEES, OR
WARRANTIES, EXPRESS OR IMPLIED, RELATED TO THE EVALUATION BOARD INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, TITLE, FITNESS
FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT OF INTELLECTUAL PROPERTY

ANY INCIDENTAL, SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES RESULTING
FROM CUSTOMER'’S POSSESSION OR USE OF THE EVALUATION BOARD, INCLUDING BUT
NOT LIMITED TO LOST PROFITS, DELAY COSTS, LABOR COSTS OR LOSS OF GOODWILL.
ADI'S TOTAL LIABILITY FROM ANY AND ALL CAUSES SHALL BE LIMITED TO THE
AMOUNT OF ONE HUNDRED US DOLLARS ($100.00). EXPORT. Customer agrees that it will not
directly or indirectly export the Evaluation Board to another country, and that it will comply with all
applicable United States federal laws and regulations relating to exports. GOVERNING LAW. This
Agreement shall be governed by and construed in accordance with the substantive laws of the
Commonwealth of Massachusetts (excluding conflict of law rules). Any legal action regarding this



Agreement will be heard in the state or federal courts having jurisdiction in Suffolk County, Massachusetts,
and Customer hereby submits to the personal jurisdiction and venue of such courts. The United Nations
Convention on Contracts for the International Sale of Goods shall not apply to this Agreement and is
expressly disclaimed.

©2022 Analog Devices, Inc. All rights reserved. Trademarks and registered trademarks are the property of
their respective owners.
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