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1 Introduction

IEEE 802.3af specifies that powered devices (PDs) can draw no more than 15.4 W from the port. Losses
in the power switch and dc-to-dc converter mean that the actual load will not get more than 13 W.
Integrated power controllers like the TPS2384 are factory set to meet this requirement.

Any IEEE 802.3af power sourcing equipment (PSE) power controller can be used for higher power by
adding a simple circuit to the port to increase available current. shows the TPS2384 integrated
PSE connected to an Ethernet port, delivering 15.4 W.

The TPS2384 is capable of delivering 425 mA (1., to the port for a short amount of time, but if port
current exceeds 375 mA (Icyr) for more than 62 ms (Toyp), the TPS2384 will turn off the port.
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Figure 1. TPS2384 Delivering 15.4 W to an Ethernet Port
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Figure 2. TPS2384 Modified to Deliver 30 W to an Ethernet Port

Using the modification shown in Figure 3, port power can be increased as high as desired. The maximum
port power can be selected by changing R1.

With this modification, lower port currents flow through R2. If the port current is larger than Vge/R2 = 0.6
V/5 Q= 120 mA, then the voltage drop on R2 will be high enough to allow Q1 to turn on and additional
current will flow through Q1. This modification will current limit when the voltage drop on R1 reaches Vge
of Q2. At this point, the peak current in the port will be limited to the sum of the TPS2384 peak output
current and the current through Q1. Likewise, the sustained current in the port will be limited to the
TPS2384 sustained maximum current plus the current through Q1.

o lyax = lm TPS2384 + Vge/R1 = 425 mA + 0.6 V/1.5 Q = 825 mA.
e eyt = leur TPS2384 + Vge/R1 = 375 mA + 0.6/1.5 Q = 775 mA.
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Figure 3. Performance of Current Booster with Values Shown in
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This same modification can be used with a powered device power controller such as the TPS2375, as
shown in Eigure 4.
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Figure 4. Increasing Available Current from an IEEE 802.3af Powered Device Controller

For Power-over-Ethernet use, Q1 must be a 100-V transistor capable of handling 600 mA and able to take
port ESD stress, such as the BCP53. Current gain is not important. Q2 can be any low-voltage transistor
but must be capable of 200-mA current. As shown, the current limit is increased by Vge/R1, and Vg has a
negative temperature coefficient, so some decrease in current with increasing temperature is expected.
Lab data with BCP53 transistors shows that this current varies 30 mA and -50 mA with a change in
temperature from -40°C to 100°C.

When increasing port current above IEEE 802.3af levels, selection of transformers must also be
considered. The wire in the transformer must be sized for higher dc current. Also, transformer imbalance
creates a dc field in the core, so a better matched transformer or larger core will be required.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (Tl) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which Tl products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ticom  Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless
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