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DESCRIPTION

LTC4279 
Single Port PoE/PoE+/LTPoE++ 

PSE Controller

Demonstration circuit 2541A features the LTC®4279, 
an autonomous single port Power Sourcing Equipment 
(PSE) controller for use in IEEE 802.3at Type 1, Type 
2 and LTPoE++® compliant Power over Ethernet (PoE) 
systems. The LTC4279 simplifies IEEE and LTPoE++ PSE 
implementation, requiring only a 45-57V supply and a 
small number of passive support components.

The DC2541A provides jumper selections for setting the 
LTC4279 power mode, LEGACY pin, DUALPD pin, and 

MID pin, as well as the PSE output 2-pair or 4-pair mode. 
A pushbutton switch resets the LTC4279. LEDs indicate 
main supply power and output power are up. The Data-In 
RJ45 connects to a PHY data source and the Data-and-
Power-Out RJ45 connects to a PD. The DC2541A is Ethernet 
Alliance™ certified.

Design files for this circuit board are available.

Figure 1. DC2541A Connection Diagram
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QUICK START PROCEDURE
Demonstration circuit 2541A is easy to set up for evaluat-
ing the performance of the LTC4279. Refer to Figure 1 for 
proper measurement equipment setup, Table 1 for jumper 
and supply settings, and follow the procedure below.

1) Select the evaluation PSE Type as shown in Table 1 and 
set the jumpers accordingly.

2) Connect a power supply with the positive to AGND (J3) 
and negative to VEE (J4).

3) Ramp up the supply to the recommended values speci-
fied in Table 1 for the configured mode. VEE LED1 will 
turn on when the board is powered.

4) Connect test measurement probes across VPORT+ 
and VPORT– for 2-pair measurements, and optionally 
additional test measurement probes across DATA2+ 
and DATA2– for 4-pair measurements. 

5) Connect a PD with a Cat5e Ethernet cable to RJ45 
connector J1. PORT PWR LED2 will turn on if the port 
power is on.

6) Connect a 10BASE-T, 100BASE-T or 1000BASE-T PHY 
data source with an Ethernet cable to J2 for data testing 
(optional).

Table 1. Example Jumper Settings and VEE Supply Range for the Various PSE Types (Note 1)

PSE TYPE
POWER MODE 

(JP6)
PORT+ (JP1)/ 
PORT– (JP2)

MID 
(JP3) 

DUALPD 
(JP4)

LEGACY 
(JP5) MAIN PS

IEEE 802.3at Type 1 
(13W)

TYPE 1 (13W) 2-PAIR LO/HI LO LO 45V to 57V

Legacy TYPE 1 (13W) 2-PAIR LO/HI LO HI 48V (Typical)

IEEE 802.3at Type 2 
(25.5W)

TYPE 2 (25.5W) 2-PAIR LO/HI LO LO 51V to 57V

LTPoE++ (38.7W) LTPoE++ (38.7W) 4-PAIR LO/HI LO LO 51V to 57V

LTPoE++ (52.7W) LTPoE++ (52.7W) 4-PAIR LO/HI LO LO 51V to 57V

Dual PD LTPoE++ (52.7W) 4-PAIR LO/HI HI LO 51V to 57V

LTPoE++ (70W) LTPoE++ (70W) 4-PAIR LO/HI LO LO 54.75V to 57V

LTPoE++ (90W) LTPoE++ (90W) 4-PAIR LO/HI LO LO 54.75V to 57V

Note 1: The application is not limited to these settings. See the LTC4279 data sheet pin descriptions.
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OPERATION
Power Control

The primary function of the LTC4279 is to control the de-
livery of power to the PSE port. It does this by controlling 
the gate drive voltage of an external power MOSFET (Q1) 
while monitoring the current via an external sense resistor 
(RS1) and the output voltage at the OUT pin. This circuitry 
serves to couple the raw VEE input supply to the port in 
a controlled manner that satisfies the PD’s power needs 
while minimizing both power dissipation in the MOSFET 
and disturbances on the VEE backplane.

Power Mode

The LTC4279 is a fully autonomous PSE controller and 
provides a complete PSE solution for detection, classifi-
cation and powering of PD devices in an IEEE 802.3 or 
LTPoE++ compliant system. The LTC4279 will power all 
valid PDs with ICUT and ILIM values based on the PWR-
MODE pin and the PD classification result. The LTC4279 
will remove power automatically if the port generates a 
current cutoff or limit fault. The LTC4279 senses removal 
of a PD and turns off power when the PD is disconnected. 
Internal control circuits comply with IEEE timing and 
electrical parameters.

The resistance value at the LTC4279 PWRMODE pin to 
VEE sets the LTC4279 maximum delivered power. On the 
DC2541A, the PWRMODE pin is connected with a 10k 
resistor (RM6) to VEE. The POWER MODE jumper (JP6) 
selects various resistances in parallel with RM6 to match 
the recommended RPM value specified in the LTC4279 data 
sheet. The DC2541A can be set to 13W (IEEE 802.3af), 
25.5W (IEEE 802.3at), LTPoE++ 38.7W, 52.7W, 70W, or 
90W maximum power levels and defaults to the LTPoE++ 
90W power level if the shunt at JP6 is removed.

The PWRMODE pin configures the PSE’s maximum avail-
able power. Based on the PD Class result, the PD is allocated 
power if sufficient power is available. The DC2541A does 
not support the LTC4279 UltraPWR mode. Refer to the 
DC2579A for LTC4279 UltraPWR evaluation.

Power Supply Range 

The power supply voltage to the DC2541A must be set to 
meet the requirements of the PSE Type as listed in Table 1. 
The IEEE standard and LTPoE++ specification have defined 
voltage ranges for the PSE output. The power supply 
voltage to a legacy-configured PSE is dependent on the 
legacy PD and system requirements.

Data In/Data and Power Out

The DC2541A can be set up in a midspan PSE configuration 
for data and power evaluation. A PD is connected with a 
Cat5e cable to DATA AND POWER OUT RJ45 connector 
(J1). Power is injected on to the Ethernet lines through 
the center taps of the 1000BASE-T Ethernet transformer 
(T1). A 10BASE-T, 100BASE-T or 1000BASE-T PHY data 
source is connected with an Ethernet cable to DATA IN 
RJ45 connector J2 for optional data testing. Data is passed 
from J2 through to J1 with power.

LED Indicators

The VEE LED1 across the main power supply input indi-
cates the DC2541A is powered. The PORT PWR LED2 is 
connected from the AGND_P node to the LTC4279 LED 
open-drain output pin. The LED pin pulls low and turns on 
LED2 when the port is powered. Each LED has a current 
limiting resistor in series.

2-Pair vs. 4-Pair

The DC2541A jumpers PORT+ (JP1) and PORT– (JP2) 
select whether power is applied on only 2, or all 4, of the 
Ethernet cable pairs. The shunt settings at JP1 and JP2 must 
match. Table 1 lists the JP1 and JP2 settings as a function 
of PSE Type. If JP1 and JP2 are configured for 2-PAIR, 
power is applied with the voltage high side connected to 
Ethernet pair 1/2 and low side connected to Ethernet pair 
3/6. If JP1 and JP2 are configured for 4-PAIR, power is 
applied in parallel with the 2-PAIR configuration, and with 
the voltage high side connected to Ethernet pair 4/5 and 
the low side connected to Ethernet pair 7/8.
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OPERATION
Test Turrets

Test turrets on the DC2541A are provided to connect test 
measurement equipment across the main supply (AGND 
and VEE), 2-pair configured output (VPORT+ and VPORT–), 
and 4-pair configured output (VPORT+, VPORT–, DATA2+ 
and DATA2–). If using an oscilloscope, connect the scope 
probe ground leads to a common point or use isolated 
differential probes for multiple channels with different 
ground references. 

RESET

The DC2541A pushbutton switch (SW1) momentarily con-
nects the LTC4279 RESET pin to VEE when pushed and 
released. When the RESET pin is logic low, the LTC4279 
is held inactive with the port off. When the RESET pin is 
released logic high, the LTC4279 restarts normal opera-
tion. An external RC network at the LTC4279 RESET pin 
on the DC2541A provides a power turn-on delay.

MID

The DC2541A MID jumper (JP3) ties the LTC4279 MID 
pin high to the AGND_P node or low to VEE. When MID 
is high, the LTC4279 acts as a midspan device with the 
Midspan Mode Detection Backoff timer enabled. When 
MID is low, the LTC4279 acts as an endpoint device with 
the Midspan Mode Detection Backoff timer disabled. The 
LTC4279 MID pin is internally pulled down to VEE if the 
shunt at JP3 is removed.

DUALPD

The DC2541A DUALPD jumper (JP4) ties the LTC4279 
DUALPD pin high to the AGND_P node or low to VEE. 
When DUALPD is high, the LTC4279 detects, classifies 
and powers dual-signature PDs. Valid dual-signature PDs 
are present when two Type 2 PD signatures are detected 
and classified in parallel. PWRMODE must be set to 52.7W 
or greater. When the LTC4279 DUALPD pin is low, dual-
signature PD support is disabled. The LTC4279 DUALPD 

pin is internally pulled down to VEE if the shunt at JP4 is 
removed. Warning: Dual-signature detect, class and power 
on is not IEEE 802.3at compliant.

LEGACY

The DC2541A LEGACY jumper (JP5) ties the LTC4279 
LEGACY pin high to the AGND_P node for enabling LEGACY 
mode, or low to VEE for disabling LEGACY mode. See the 
LTC4279 data sheet for further details on LEGACY mode. 
The LTC4279 LEGACY pin is internally pulled down to VEE 
if the shunt at JP5 is removed. Warning: Legacy detect is, 
by definition, not IEEE compliant.

Logic Pin Protection

The DC2541A has a 100Ω resistor (R6, R7 and R8) in 
series from each of the LTC4279 logic pins (MID, DUALPD 
and LEGACY) and to their respective jumpers (JP3, JP4 
and JP5). These resistors provide current limit protection 
against high voltage transients when moving the shunt 
position at the jumper. In the end application, if the logic 
pin is hard tied high to the LTC4279 AGND pin or hard 
tied low to VEE, this resistor is not required. 

Fuse

A fuse is not a requirement of the LTC4279, however, some 
end applications may require one to meet safety require-
ments. The DC2541A fuse (F1) provides a suggested fuse 
location and component value.

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 LTC4279 supply pins, 
and at the output port. On the DC2541A, a bulk transient 
voltage suppression diode (D2) and a bulk capacitance 
(C5) are across the main PoE supply and absorb a majority 
of the surge energy coming in to the LTC4279. In the end 
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application, these should be sized to accommodate system 
surge level requirements. Across the LTC4279 AGND pin 
and VEE pin are a local SMAJ58A, 58V TVS (D1) and a 
1μF, 100V bypass capacitor (C4) component, both placed 
close to the LTC4279 pins. An S1B standard rectifier diode 
(100V, 1A) provides reverse polarity protection at the port 
output as shown at D3 on the DC2541A.

Kelvin Sense

Proper connection of the port current sense lines is impor-
tant for current threshold accuracy and IEEE compliance. 
On the DC2541A, the LTC4279 VSSK pin is connected to 
a Kelvin sense trace that leads to the sense resistor pad 
as shown in Figure 2 and is not connected directly to 
VEE copper areas. Similarly, the LTC4279 SENSE pin is 
connected to a Kelvin sense trace that leads to the sense 
resistor pad and is not connected in the power path be-
tween the sense resistor and the MOSFET. The LTC4279 
VEE pins and the sense resistor VEE pad connect to the 
VEE copper areas.

Figure 2. DC2541A Kelvin Sense

Recommended Component Selection

The DC2541A power path components (RS1, Q1, and 
T1) are chosen to accommodate all power levels up to 
LTPoE++ 90W. In the end application, these components 
can be optimized for the respective power level as listed 
in Table 2.

Table 2. Recommended Power Path and Setting Components for the Various Power Levels

Power Level
Type 1 
(13W)

Type 2 
(25.5W)

LTPoE++ 
(38.7W)

LTPoE++ 
(52.7W)

LTPoE++ 
(70W)

LTPoE++ 
(90W)

Power Mode 
Resistor (RPM)

2.37k, 1% 3.32k, 1% 4.64k, 1% 5.90k, 1% 7.87k, 1% 10.0k, 1%

Sense Resistor 
(RS1)

0.1Ω, 1%, 1/10W, 
±200ppm/°C

0.1Ω, 1%, 1/10W, 
±200ppm/°C

0.1Ω, 1%, 1/4W, 
±200ppm/°C

0.1Ω, 1%, 1/2W, 
±200ppm/°C

0.1Ω, 1%, 1/2W, 
±200ppm/°C

0.1Ω, 1%, 1W, 
±200ppm/°C

Ethernet 
Transformer (T1)

Würth 749023015 Würth 749022017 Würth 749022016, 
Coilcraft ETH1-460L

Würth 749022016, 
Coilcraft ETH1-460L

Würth 749022016, 
Coilcraft ETH1-460L

Würth 749022016, 
Coilcraft ETH1-460L

MOSFET (Q1) NXP 
PSMN075-100MSE

NXP 
PSMN075-100MSE

NXP  
PSMN040-100MSE

NXP 
PSMN040-100MSE

NXP 
PSMN040-100MSE

NXP 
PSMN040-100MSE
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PCB LAYOUT

Top Assembly

Top Layer
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Inner Layer 2

Inner Layer 3
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Bottom Layer

Bottom Assembly

ADI



9
Rev A

DEMO MANUAL DC2541A
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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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