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Data brief

5V/8A, synchronous flyback converter, Power over Ethernet (PoE) IEEE 802.3bt
compliant reference design

Features

*  PM8805 4-pair IEEE 802.3bt compliant PD interface

«  Works with power supplied from Ethernet LAN cables or local auxiliary sources
« Line input voltage range: 40 to 60 Vp¢c

»  Output stage managed by configurable PM&804 controller

*  Output voltage: 5 Vpc +2.5%

*  Output current: 8 A

*  Peak-to-peak output ripple: <50 mV

« DC-DC full load efficiency: >91%

*  Overall full load efficiency: >90%

*  Transient response AV pk-pk 100% to 50% load step = 700 mV
»  Switching frequency = 280 KHz

Description

The STEVAL-POE002V1 reference design is a two-stage converter for a powered
device (PD), and is able to deliver up to 40 W (5 V/8 A) DC from appropriate 4-pair
PoE power sourcing equipment (PSE), or an external auxiliary supply.

The first stage is the Ethernet interface is based on the PM8805 controller with
integrated full active bridge rectification. The PoE controller is compliant with the third
generation IEEE 802.3bt specification (as well as the preceding 802.3af/at
standards), with improved features and increased power capacity that allow new

application possibilities for PoE networks, including point of sales and retail logistics

devices.
PoE-PD converter based  STEVAL-
on PM8804 and PM8805 | POE002V1 The second stage is the DC-DC converter designed around a fixed frequency flyback

topology managed by the configurable PM8804 PWM controller, with secondary

PWM peak current mode synchronous rectification via a gate driver transformer.

controller for PoE and PM8804
telecom systems

IEEE802.3bt POE-PD
interface with integrated PM8805
dual-active bridge

DB3628 - Rev 2 - May 2019 www.st.com

For further information contact your local STMicroelectronics sales office.


https://www.st.com/en/product/pm8805
https://www.st.com/en/product/pm8804
https://www.st.com/en/product/steval-poe002v1
https://www.st.com/en/product/pm8805
https://www.st.com/en/product/pm8804
https://www.st.com/en/product/steval-poe002v1
https://www.st.com/en/product/steval-poe002v1
https://www.st.com/en/product/pm8804
https://www.st.com/en/product/pm8805
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1 STEVAL-POE002V1 schematic diagrams

Figure 1. STEVAL-POE002V1 circuit schematic (1 of 4)
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Figure 2. STEVAL-POE002V1 circuit schematic (2 of 4)
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Figure 3. STEVAL-POE002V1 circuit schematic (3 of 4)

e LR s
i o - Yk — TRTETE, o £
- = -
& . s &
St Input Filter =
20 ‘Common Mode Filter
[F e N
Coicrah NABOES BL Note .
p synch MOSFET v =
=] N ch 60 V 10 mill max Qt <30nc Lo
Note . - O«
Internal auxiliary voltage must be -: oo e -
set between 9V and 10V vandé STL11ONS3LLHT EES
from no load to full load 3 5 POwRrFLAT 545 e oo o o o oo Lo o o805
2o® = TerTe Ty ToTeTe s 3
< s FAEEE EopE el B 2
- s J— 7 e | . T5
s sl 3w >
o % ¥ T o o = . T
o T ] [— Note b
toov_ = 4 o 1 hud on Alternative synch MOSFET
T B} ‘ ‘g % [T BSCO39NOGNS
= Auxilfary voltage . 5 o somazs
B on o
(3 T oonezsv
Note
Primary MOSFET
a8 vl N ch 150-200V 50 milli max Qt <30nc
L out Fowssezse
Ré122 5 R3810R d FoeiATes
il . o el Py 3
- ] on U 00 o Note
ey ] g i s Alterative primary MOSFET
o533 Fl o BSC500N20NS3G
— o e 8 o ]
Risnc Bl I
' ‘ Power circuit 1
vy Fouo Note
A a7 Feedback loop must be fine tuned
B taking into account also the
overall capacitance due to
the electronics circuits that
the converter is powering
Fsw 300khz 82K [N
SS 10ms  33nF L e
T S0ns 1 - e ()
Blanking 70ns 130K e oo .u% o g%&;g a2
1 r
Pl arameters must be N fyriid
ine uned i he fna appicaion P e——
‘ U4
IS 2 2
Yoo Feedback circuit
Figure 4. STEVAL-POE002V1 circuit schematic (4 of 4)
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Revision history

Table 1. Document revision history
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16-Oct-2018 1 Initial release.
02-May-2019 2 Updated cover page title and Description
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2019 STMicroelectronics — All rights reserved
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