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DESCRIPTION

LTC4274
Single Port IEEE802.3at PSE

Demonstration circuit 1567B features the LTC®4274, a 
single power sourcing equipment (PSE) controller designed 
for use in IEEE 802.3 Type 1 and Type 2 (high power) com-
pliant Power over Ethernet (PoE) systems. The LTC4274 
is configured in the DC1567B as a midspan power injector 
where data comes in from an existing network system 
and out, along with power, to a powered device (PD). The 
LTC4274 autonomously detects and classifies a PD, turns 
power on to the port, and disconnects port power without 
the need for a microcontroller. A two second backoff timer 
supports the midspan configuration.

Only a single 55V supply is required to power the DC1567B. 
A simple regulator circuit on the board powers the digital 
supply of the LTC4274.

The LTC4274 delivers low heat dissipation by utilizing a 
low RON external MOSFET and a 0.25Ω sense resistor, 
eliminating the need for expensive heat sinks. An external 
MOSFET also provide a more robust solution compared 
to an integrated MOSFET.

Power controlled by the LTC4274 is connected to the center 
taps on the cable side of the Ethernet transformers for data 
pairs 4/5 and 7/8. An integrated RJ45 connector includes 
the Ethernet transformer, common mode termination, 
and LEDs. One LED is also controlled by the LTC4274 
to indicate the port is powered. Test turrets provide test 
points for port power measurements.

The DC1567B has increased surge protection from the 
DC1567A. The DC1567B is Ethernet Alliance™ certified.

Design files for this circuit board are available.

www.analog.com

All registered trademarks and trademarks are the property of their respective owners.



2
Rev B

DEMO MANUAL DC1567B

Table 1. Typical DC1567B Performance Summary (TA = 25°C)
PARAMETER CONDITION VALUE

Input Voltage GND – VEE, Typical Voltage, IEEE Type 1 and Type 2 Complaint 
Output

51V to 57V

VDD Supply Voltage VDD – DGND, Generated on Demo Board from VEE 3.4V to 3.8V

Powered Pairs PoE Power at RJ45 Connector Alternative-B (Positive on Pins 4/5, 
Negative on 7/8)

PSE Operation Mode AUTO Pin Logic High IEEE802.3at Mode

Midspan Backoff MID Pin Logic High, Backoff Time After Detection 2.5s

Detection Type 25k Signature Detection 4-Point PD Detection

Class 4 2-Event Classification

RJ45 Amber LED Indicator PD Detected and Port Power is On LED On

Port Power is Off LED Off

Port Output Voltage VEE = –55.0V, RSENSE = 0.25Ω, MOSFET = PHT6NQ10T,  
Port Load = 600mA, VPORT+ – VPORT–

–54.7V

Disconnect Current DC Disconnect, Maintain Power Signature, Typical Disconnect 
Current at the Port for 350ms, RSENSE = 0.25Ω

<7.8mA

AUTO Pin High Mode  
Overcurrent Sense

RSENSE = 0.25Ω, Class 0 or Class 3 376mA

RSENSE = 0.25Ω, Class 1 112mA

RSENSE = 0.25Ω, Class 2 208mA

RSENSE = 0.25Ω, Class 4 636mA

TYPICAL PERFORMANCE
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QUICK START PROCEDURE (Figure 1)

1. Connect a 55V power supply across AGND and VEE as 
shown in Figure 1.

2. Connect probes across VPORT+ and VPORT– for  
measurements.

3. Connect with a CAT5 cable to a PD at J1.

4. Connect a PHY with a CAT5 cable to J2 for data testing 
(optional). 

Figure 1. DC1567B Setup

RJ45 RJ45 Data and Power
Out to PD

Data in 
from PHY

55V VPORT
+ – V

DC1567B F01

www.analog.com
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OPERATION
DC1567B provides a simple single port IEEE 802.3at  
Type 1 and Type 2 PSE solution with the LTC4274. It runs 
fully autonomously and only requires a supply at VEE. 
Detection, classification, port power on and disconnect is 
all performed without the need of a microcontroller. The 
voltage drop to the port is minimized with the LTC4274 
solution because of the low RON external MOSFET and a 
0.25Ω sense resistor, thus reducing power consumption.

Input Supply

IEEE 802.3at requires that a Type 2 PSE output at the 
port between 50V to 57V. To meet this requirement, it is 
recommended to supply a nominal 55V across AGND and 
VEE on the DC1567B as shown in Figure 1. Main PS LED 
indicates the input power supply is powering the LTC4274.

VDD Supply

DC1567B generates a VDD supply from VEE using just three 
components allowing for VEE to be the only required sup-
ply. VDD is tied to AGND and DGND is a negative voltage 
below AGND.

AUTO Pin High Mode

The AUTO pin on the LTC4274 is tied logic high on the 
DC1567B to set the device to AUTO pin high mode. In 
AUTO pin high mode, the LTC4274 autonomously detects, 
classifies, powers on a valid detected PD, and disconnects 
power to the port when the PD is removed. An LED in the 
integrated RJ45 connector displays if the port is powered.

Midspan

The LTC4274 on the DC1567B, the MID pin is tied logic 
high to set the device to midspan mode. In midspan mode, 
port detection occurs every midspan backoff time of 2.5s.

Detection and Classification

The LTC4274 performs 4-point PD detection with 2-point 
forced voltage and 2-point forced current for higher reli-
ability of valid PD detection. Once a valid PD is detected, 
classification is carried out. The LTC4274 in AUTO pin high 
mode detects and classifies class 0 through class 4 PDs 
and sets the port current limits according to the PD class. 
In the event a class 4 is detected, the LTC4274 outputs a 
2-Event classification to signal to the PD that it is a valid 
IEEE 802.3at PSE and can supply the high power.

Disconnect

The LTC4274 performs DC disconnect. In order for a PD 
to remain on, it must display a maintain power signature 
by drawing more than 10mA. If the port load is less than 
5mA for 350ms (typ), then the LTC4274 will remove power 
from the port.

Overcurrent

The LTC4274 in AUTO pin high mode detects, classifies 
and sets the current limits according to the classification 
results. Refer to Table 1 for the overcurrent limits with a 
0.25Ω sense resistor.

SHDN and RESET Pushbuttons

The DC1567B has pushbuttons to the LTC4274 SHDN,  
RESET and DGND pins. Momentarily tying SHDN to DGND 
will shut down the port if it is on and disable detection 
preventing the port from turning on again. Momentarily 
tying RESET to DGND will reset the LTC4274 to its AUTO 
pin high mode state without having to cycle power.
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SURGE PROTECTION
Ethernet ports can be subject to significant cable surge 
events. To keep PoE voltages below a safe level and protect 
the application against damage, protection components 
are required at the main supply, at the LTC4274 supply 
pins and at the port. 

Bulk transient voltage suppression devices and bulk 
capacitance are required across the main PoE supply 
and should be sized to accommodate system level surge 
requirements. The DC1567B diode D2 and capacitor C2 
are example components for this protection at the main 
PoE supply.

The LTC4274 requires a 10Ω, 0805 resistor (R10) in series 
from supply AGND to the LTC4274 AGND pin. Across the 
LTC4274 AGND pin and VEE pin are an SMAJ58A, 58V 
TVS (D3) and a 1μF, 100V bypass capacitor (C4). These 
components must be placed close to the LTC4266 pins.

The port requires a pair of S1B clamp diodes: one from 
OUT to supply AGND and one from OUT to supply VEE. The 
diodes at the ports steer harmful surges into the supply 
rails where they are absorbed by the surge suppressors 
and the VEE bypass capacitance. The layout of these paths 
must be low impedance.
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SCHEMATIC DIAGRAM
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Top Assembly

PCB LAYOUT AND FILM

Top Side
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Inner Layer 2

PCB LAYOUT AND FILM

Inner Layer 3
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Information furnished by Analog Devices is believed to be accurate and reliable. However, no responsibility is assumed by Analog 
Devices for its use, nor for any infringements of patents or other rights of third parties that may result from its use. Specifications 
subject to change without notice. No license is granted by implication or otherwise under any patent or patent rights of Analog Devices.

PCB LAYOUT AND FILM
Bottom Side

Assembly Bottom

ADI
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ESD Caution 
ESD (electrostatic discharge) sensitive device. Charged devices and circuit boards can discharge without detection. Although this product features patented or proprietary protection 
circuitry, damage may occur on devices subjected to high energy ESD. Therefore, proper ESD precautions should be taken to avoid performance degradation or loss of functionality.

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 the terms and conditions of the Agreement, ADI hereby grants to 
Customer a free, 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 term “Third Party” includes any entity other than ADI, Customer, their employees, affiliates and in-house consultants. The Evaluation Board is 
NOT sold to Customer; all rights not expressly granted herein, including ownership of the Evaluation Board, are reserved by ADI. CONFIDENTIALITY. This Agreement and the Evaluation Board shall all 
be considered the confidential and proprietary information of ADI. 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 Board to ADI. ADDITIONAL RESTRICTIONS. Customer may not disassemble, decompile 
or reverse engineer chips on the Evaluation Board. Customer shall inform ADI of any occurred damages or any modifications or alterations it makes to the Evaluation Board, including 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 RoHS 
Directive. TERMINATION. ADI may terminate this Agreement at any time upon giving written notice to Customer. Customer agrees to return to ADI the Evaluation Board at that time. LIMITATION OF 
LIABILITY. THE EVALUATION BOARD PROVIDED HEREUNDER IS PROVIDED “AS IS” AND ADI MAKES NO WARRANTIES OR REPRESENTATIONS OF ANY KIND WITH RESPECT TO IT. ADI 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 RIGHTS. IN NO EVENT WILL ADI AND ITS 
LICENSORS BE LIABLE FOR 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.
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