TECHNOLOGY

| t ’ \D DEMO MANUAL DC2541A

LTCA4279

Single Port PoE/PoE+/LTPOE++

DESCRIPTION

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

PSE Controller

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.

Design files for this circuit board are available at
http://www.linear.com/demo/DC2541A

L7, LT, LTC, LTM, Linear Technology, LTPoE++ and the Linear logo are registered trademarks of
Linear Technology Corporation. All other trademarks are the property of their respective owners.
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Figure 1. DC2541A Connection Diagram
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DEMO MANUAL DC2541A

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) Connecta 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) Connecta 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)

POWER MODE PORT+ (JP1)/ MID DUALPD LEGACY
PSE TYPE (JP6) PORT- (JP2) (JP3) (JP4) (JP5) MAIN PS
IEEE 802.3at Type 1 |  TYPE 1 (13W) 2-PAIR LOMI LO LO 45V to 57V
(13W)
Legacy TYPE 1 (13W) 2-PAIR LO/MI LO HI 48V (Typical)
IEEE 802.3at Type 2 | TYPE 2 (25.5W) 2-PAIR LOMI LO LO 51V to 57V
(25.5W)
LTPOE++ (38.7W) | LTPoE++ (38.7W) 4-PAIR LOMI LO LO 51V to 57V
LTPOE++ (52.7W) | LTPoE++ (52.7W) 4-PAIR LOMI LO LO 51V to 57V
Dual PD LTPOE++ (52.7W) 4-PAIR LOMI HI LO 51V to 57V
LTPOE++ (70W) LTPOE++ (70W) 4-PAIR LOMI LO LO 54.75V to 57V
LTPoE++ (90W) LTPOE++ (90W) 4-PAIR LOMI 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 Igyt and I 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 Rpy value specified inthe 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 onthe 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 Qut

The DC2541A can be setupinamidspan 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 datatesting. Datais passed
from J2 through to J1 with power.

LED Indicators

The VEE LED1 across the main power supply input indi-
cates the DG2541A 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
Ethernetcable pairs. The shuntsettingsat 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 DG2541A 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 DG2541A 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 setto 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 [EEE 802.3at compliant.

LEGACY

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

Logic Pin Protection

The DC2541A has a 100Q resistor (R6, R7 and R8) in
series fromeach ofthe 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

Afuseisnotarequirementofthe 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
theapplicationagainstdamage, protectioncomponentsare
required at the main supply, at the LTC4279 supply pins,
and at the output port. On the DG2541A, 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

dc2541af

LY AR



DEMO MANUAL DC2541A

OPERATION

application, these should be sized toaccommodate system
surge level requirements. Across the LTC4279 AGND pin
and VEE pin are a local SMAJ58A, 58V TVS (D1) and a
1uF, 100V bypass capacitor (C4) component, both placed
closetothe 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 isimpor-
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 DG2541A 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

Type 1 Type 2 LTPoE++ LTPoE++ LTPoE++ LTPoE++

Power Level (13W) (25.5W) (38.7W) (52.7W) (70W) (90W)
Power Mode 2.37k, 1% 3.32k, 1% 4.64k, 1% 5.90k, 1% 7.87k, 1% 10.0k, 1%
Resistor (Rpy)
Sense Resistor 0.1Q, 1%, 1/10W, | 0.1, 1%, 1/10W, | 0.1, 1%, 1/4W, 0.1Q, 1%, 1/2W, 0.1Q, 1%, 1/2W, 0.1Q, 1%, 1W,
(RS1) +200ppm/°C +200ppm/°C +200ppm/°C +200ppm/°C +200ppm/°C +200ppm/°C
Ethernet Wirth 749023015 | Wiirth 749022017 | Wiirth 749022016, | Wiirth 749022016, | Wrth 749022016, | Wirth 749022016,
Transformer (T1) Coilcraft ETH1-460L | Coilcraft ETH1-460L | Coilcraft ETH1-460L | Coilcraft ETH1-460L
MOSFET (Q1) NXP NXP NXP NXP NXP NXP

PSMNO75-100MSE | PSMNO75-100MSE | PSMN040-100MSE | PSMN040-100MSE | PSMN040-100MSE | PSMNO040-100MSE
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PCB LAYOUT
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SCHEMATIC DIAGRAM

T

8

L 0 | 133HS | 9102 ‘g1 49G0}90 ‘AepsinyL 31va|  INON=3OS ‘S14Vd ASOTONHIZL HY3NIT HLIM 350 HO4 3NddnS.
JONHO3L ¥V3NT L
z V1¥52 LiNJ¥ID OW3a VIN 490 0 B =
A3y ainieLzyaLl ‘oNDI | 3zs — = — — — 33
¥3TIOHINOD 3Sd ++30d17+30d/30d 1O T1ONIS P o o | 00 rows
oumaios uu_vemn_formaa] RO IS ) ee [ ) o
-l ) » “TYILLOY 3HL NI NOLLVH3dO 318VIT3d ONV ¥3dONd AdIN3A ¥ X 5080 =
e D Arvwe et B R Bl s
WOD'IERU| MMV 0061-2EH(80%) isuoud g—hl— ‘ STVAOHdY ¥ N9IS30 0L 140443 1538 ¥ 30VM SVH AOTONHOIL MVANTT 7 4998 ' o 7 sLogXIaH sLXiaH SLEXIH anazg L3sa
55056 VD ‘SeNdin 667 o
oG AN 163 3JLLON ¥IWOLSNI e o o o
300W X607 LN M@ M@ 1 _
30ONEMd s KoveTT u 5w dgTvna u w aw i W NIEsm
W00k M06 ++30dL1 _— — — — _ Aovod advna W oo
B L MOL++30dLT b
NOE'S LTS ++39dL1
WY MZGE ++30d1T 4 aNoY
WET (M55 Z 3dAL
e MEV 1 3dAL
Wd 93103333 §IMOd 1NdNI 0d WNWIXVIN 25H00s-CroNNSd EENS
1) EETY
=]
EEN
5080 -
X or ()
AooL
g0
9
LB
==
hrl
Jutal
- [Ep—
6LOEXIOH 300WaMd |
P T X oy | 00RMd (ALS 0L AgS)
N 3 xovomT
== advna
N i %3 S i o aavna SL1NdNI
R 2233 g 4 i I aw Sd NIV
Si? Brs N a0z, [T OF L3S gy N 13530 ohay I
2vwva O aa.mexé A2 My 2 aneg | Vesrens
a 1 +1404 (4 62911 EEAUN S
= ind n EETY EELN I~ =~
wvva O Nazwo | mnw“x{_r o MOTIEA (A
a 2031 A& anp V8SIYNS 1E R N
UMd 140d SH [N 4 338
“1¥0dA mw JaNov 030 anov
o o3 a
+wodn O N\ o @ anov
a3 £010
14 € (+)
] i SR
25813
F i RREE 7097"1HLI LIVHOTIOO i3
4doozz 4dooo; — * * 9L0Z206v. HLUNM :LL 4dogol ——
£ 15 4]
o0z 5080 e .
129251800519°IM ‘SPrY 00 710 S vId 3 Mo msw
8 v 7 2]
9 1
A00Z | 508 t o
o oot er s 8 G T , ONILYY INIHNNO ¥IHOIH Y SYH HOIHM 1L OL
3 7 3 ILVNYILTY NV SY G3SN 38 AV £1024067L IHL 40 OML
6 prrem— o ‘SNOLLYOIddY M0 JAILISNIS FNLVHIJNIL ¥O4 '€
| . .
ool oo 7o "3 WMo NIVLVa NMOHS SV SINNHS TTVLSNI '
1N0 ¥3MOd ANV V1va = p 6090 ‘SAVAVAONOIN NI FHY SYOLIOVAYD TV
wr 7 '€090 ‘SWHO NI 34V SHOLSISIY TV °}
A0OZ {5080
TR v s d314193dS ISIMYIHLO SSTTINN ‘310N

LEL-0L ¥ NVIIQ M

31va | 03A0¥ddY NOLLdI¥OS3a

AYOLSIH NOISIAZY

dc2541af

However, no responsibility is assumed for its use. Linear Technology Corporation makes no representa-
tion that the interconnection of its circuits as described herein will not infringe on existing patent rights.

Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
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DEMONSTRATION BOARD IMPORTANT NOTICE
Linear Technology Corporation (LTC) provides the enclosed product(s) under the following AS IS conditions:

This demonstration board (DEMO BOARD) kit being sold or provided by Linear Technology is intended for use for ENGINEERING DEVELOPMENT
OR EVALUATION PURPOSES ONLY and is not provided by LTC for commercial use. As such, the DEMO BOARD herein may not be complete
in terms of required design-, marketing-, and/or manufacturing-related protective considerations, including but not limited to product safety
measures typically found in finished commercial goods. As a prototype, this product does not fall within the scope of the European Union
directive on electromagnetic compatibility and therefore may or may not meet the technical requirements of the directive, or other regulations.

If this evaluation kit does not meet the specifications recited in the DEMO BOARD manual the kit may be returned within 30 days from the date
of delivery for a full refund. THE FOREGOING WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY THE SELLER TO BUYER AND IS IN LIEU
OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS
FOR ANY PARTICULAR PURPOSE. EXCEPT TO THE EXTENT OF THIS INDEMNITY, NEITHER PARTY SHALL BE LIABLE TO THE OTHER FOR
ANY INDIRECT, SPECGIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user releases LTC from all claims
arising from the handling or use of the goods. Due to the open construction of the product, it is the user’s responsibility to take any and all
appropriate precautions with regard to electrostatic discharge. Also be aware that the products herein may not be regulatory compliant or
agency certified (FCC, UL, CE, etc.).

No License is granted under any patent right or other intellectual property whatsoever. LTC assumes no liability for applications assistance,
customer product design, software performance, or infringement of patents or any other intellectual property rights of any kind.

LTC currently services a variety of customers for products around the world, and therefore this transaction is not exclusive.

Please read the DEMO BOARD manual prior to handling the product. Persons handling this product must have electronics training and
observe good laboratory practice standards. Common sense is encouraged.

This notice contains important safety information about temperatures and voltages. For further safety concerns, please contacta LTC application
engineer.

Mailing Address:

Linear Technology
1630 McCarthy Blvd.
Milpitas, CA 95035

Copyright © 2004, Linear Technology Corporation
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