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Data brief

5V/20A, active clamp forward converter, Power Over Ethernet (PoE) - IEEE
802.3bt compliant reference design

Features

. Features of PM8805 PoE-PD interface

—  System in package integrating a double active bridge, hot-swap MOSFET
and PoE-PD interface

—  PoE-PD single-signature interface compliant with IEEE 802.3bt

—  Detection and support of high power 4-pair applications

— 100V N-Ch MOSFETSs with 0.2 Q total path resistance for each active
bridge

— Identifies which kind of PSE (standard or legacy) it is connected to and

provides successful IEEE802.3.af/at/bt classification indication through a
combination of the TO, T1 and T2 signals (open drain)

—  VFQFPN43 8x8 mm with 6 exposed pads
*  Features of PM8804 PWM controller
—  PWM peak current mode controller
— Input operating voltage up to 75 V
— Internal high voltage start up regulator with 20 mA capability
—  Programmable fixed frequency up to 1 MHz
—  Soft start up with settable time
—  Soft turn off (optionally disabled)
— Dual 1Apk, low side complementary gate drivers
—  GATEZ2 optionally turned off for reduced consumption

—  80% maximum duty cycle with internal slope compensation
~ VFQFPN 3.0<3.0x1.0 16L 0.5 mm pitch
high power POE PD/ 5V STEVAL- < WEEE compliant

up to 20 A active clamp .
forward evaluation board POE003VA *  RoHS compliant

PWM peak current mode
controller for PoE and PM8804 Description
telecom systems

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

This reference design represents a PoE Class 8 converter designed for high
efficiency conversion over a wide load range. It is based on the PM8805 PoE-PD
interface compliant with the IEEE802.3bt standard, and a DC-DC forward active
clamp converter driven by the PM8804 PWM controller.

The PM8805 system on package device embeds two active bridges and an
IEEE802.3bt compliant Powered Device (PD) interface. It can be used in all medium-
to-high power 2P and 4P high efficiency PoE and PoE+ applications such as point of
sales and retail logistics devices.

The PM8804 PWM controller represents an integrated solution for a smart and
efficient 48 V converter, including a programmable oscillator for the switching
frequency, adjustable slope compensation, dual complementary low-side drivers with
programmable dead time, programmable soft start, soft turn off and a programmable
current sense blanking time.
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For further information contact your local STMicroelectronics sales office.
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Specifications

1 Specifications

Table 1. Specifications

Classification

Vin at RJ45 connector (J1)

lin at RJ45 connector (J1)

Vout

lout

Max ouput power

Efficiency overall peak

Vin at frontal jack connector (J9)
lin at frontal jack connector (J9)
Vin at rear jack connector (J10)
lin at rear jack connector (J10)

Operating temperature
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Class 8
From41.2to 57 V
1.0 A max each pair
5V +/-2%

20 A total max

100 W max

>92% @ 13 A
48V +/-2V

2.0 A total max
48V +/-2V

2.5 A total max
0-50 °C 20 A full load
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System board layout

2 System board layout

Figure 1. PCB top assembly
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Efficiency measurements

3 Efficiency measurements

The STEVAL-POEO03V1 consists of a POE interface compliant with the last standard IEEE802.3bt, created with
the PM8805 interface and a forward active clamp DC-DC converter that receives a DC voltage from POE
interface.

PM8805 device integrates two N-channel MOSFET bridges, one for every 2-pair of the POE interface, and an
hotswap MOSFET placed in series with the outputs of two bridges.

The following figure shows the efficiency of the single forward converter, and the overall efficiency that also
includes the power losses of the POE interface.

Figure 2. STEVAL-POEO003V1 efficiency measurements
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The dotted lines give the overall efficiency of the STEVAL-POEQO03V1 at different DC input voltages applied to
RJ45 connector J1. The continuous lines show the DC-DC forward efficiency, representing a figure of merit of the
standalone converter. The following losses relating to the POE interface are not included:

. RJ45 connector J1

. POE data transformer T1

. Common chokes T7, T8 placed on the two power supplies pairs

. PM8805 interface that integrates dual power mos bridges and a hot swap MOSFET
. Input filter of the forward converter

This efficiency is measured between output test points TP8/TP9 and input test points TP5/TP6 of the forward
converter.
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3

4 STEVAL-POE003V1 schematic diagrams

Figure 3. STEVAL-POEOQ03V1 circuit schematic (1 of 3)

NOTE:
T Mounted o
Cpe Wurth 7490220123
—t ., Collcraft  WA8704-ALD I ]
B e —
u
B A 2
u —
Orange 15 0 Ll
W -
= . \
L] Chassis. DATA OUTPUT
DATA & POWER INPUT Chasse Green 1
s w7
0 %
e
o
©
Bue 2 ’3| 5
" \ . m
wh
2 :
’% }
=
2 PR
2 5
e
B domd omdm
2 s Rz Tz
S
oT aT oT u
| B | | G
oo Lled L]l u il [, =2y ]
SwsTsCA R e T Ty MR Sisresca o 2
3] [av S| 5] [ 5
o j
Rt N Chassis o5 s&o
— o e Red
sesoeoxo2s 1T sssosoRs "
RST 1 2 INas Blue
o o0 earin o 007
on v Lo A
e T AE i) o o WS
8| [ oE =T B
v el v | Brown
e eariasoad 0805
o
Whe AL Awlo o 36
e M M Itk
ch
—r—1 Y iy Orange By o oy
oo o bt 0] e }
§|—1. ’T_I o
o I i L o B
s | § A & v o T 1
0 H A T2 Red
v il . 2 s | Green KV} 11210
Ferrite bead 0805 1
A A .
it . af
SL .
r n [Th
FAGHA
o
o L e 55 52 88 22 Sdopn " s
oage os oo - ] Bavro| Ri07 T
VB . :ﬁ; il 3 Pl
5 e
fov b cu Py
v o v m = w7 1 =,
LR S ]
P
Fre B a1
T B . s s
asig—t s e
o e o
3 ane T oo
n wrd o . . . y oa i |
mILT oz e oty awto T o | ¢
o5 ais 4 [
oo
SMAJSBA
NOTE for Class1 and Class2 resistors <
their final value could be selected from table
based on the output power and Type of the PD.
PD Requested Number of e Power Outputs PDclass |CLS1 resistor (Q) | CLS2 resistor (Q) [ Min (mA) | Max (mA)
b PSE class = Avalsble at |———r
— e - e PD PI Class 0 % % 0 40
any 0 ] 13OW [ 1 Class 1 150 150 90 120 NOTE for Resistors
0 1 0 130W 1 [ Class 2 806 806 170 200 Where not indicated the body is 0603 and tolerance 5%
1 1 1 38W 1 1 Class 3 511 511 %60 300 NOTE for Capacitors
2 1 2 649W Where not indicated the body is 0603, the voltage is 100V
3108 i o0 T30W T T Class 4 %8 &l %0 | w0 material X7R and tolerance 10%
4108 2013 4 255W [0 T Class 5 365 2K 3%/0 414 100nF 100V is X7R 10% 0805.
5 4 5 00W 1 0 Class 6 35 150 %9 | M
5';’5 ‘; : Z;m a g Class 7 %5 806 BT | @0
5 < T W T Class 8 365 51,1 36/26 | 44730

DB3653 - Rev 2 page 5/12




STEVAL-POEO003V1

STEVAL-POE003V1 schematic diagrams

Figure 4. STEVAL-POEO003V1 circuit schematic (2 of 3)
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STEVAL-POE003V1 schematic diagrams

Figure 5. STEVAL-POEO003V1 circuit schematic (3 of 3)
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Revision history

Table 2. Document revision history

T T S

18-Oct-2018 1 Initial release.

Updated document title.
03-May-2019 2
Minor changes to cover page Features 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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