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PM8803/03C design tip: T2P issue with certain PSE

A design tip is a description of an application oriented, technical implementation that leads to a specific By Antonio Rotta
benefit. For more information or support, visit www.st.com

Purpose and benefits

Description of the issue

Main components

PM8803

PM8803 datasheet

PM8803C

PM8803C datasheet

This Design tip describes how to improve PM8803/03C behavior that in some
applicative cases was found marginal.

An interoperability shortcoming may be discovered when connecting a Class 4
PD designed with PM8803/03C with certain PSE; just to mention one of the most
popular switches for enterprise applications: Cisco Catalyst 3750E is one of those.
This short application note tries to explain how the issue can be observed and
describes an applicative solution to solve it.

PM8803/03C has a pin (T2P) which is dedicated to indicate the successful
connection with a "Type 2 PSE" i.e. when 2-event classification is detected. For old
generation devices the T2P pin has a logic level high after turn-on while it is low

when connected to a PSE doing 2-event classification.

The mentioned Catalyst switch performs multiple cycles of detection/classification
before powering the port. Classification is done with one event, relying on LLDP to
further negotiate the power to be allocated.

The following figures show that despite classification being done with one event the
T2P signal remains low after power-on, indicating an erroneous detection of a Type
2 PSE. The value of the T2P signal is also observed to be dependent on the port of
the above mentioned switch: connection with some ports of the switch provide
always good discovery (T2P high) while others have a variable rate of erroneous

detection with successive connection / disconnection attempts.
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The phenomena
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The phenomena comes at the turn-on, no matter what happens before (during the n cycles
of detection + classification repeated every 500 ms). While the Vport of the switch is not

loaded, it rises monotonically.

However, it appears that if a PD applies 40 mA of classification current at the

classification threshold (approximately between 11 V to 13 V), the switch goes into current

limitation and consequently the voltage has the observed negative slope.

‘

Figure 1. T2P not asserted. Note the
VDD rise that is monotonic. This
picture is obtained removing the
classification resistance
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Figure 2. Same PD with Class 4: The
T2P is asserted. Note the VDD rise that
is not monotonic, but has for two times
a negative slope, clear indication that
the switch portis in current limitation.

-LeCroy

Figure 3. T2P asserted. Note the VDD rise that is not monotonic;

Note also that the two-time negative slopes are coincident with

the 40 mA classification pulses
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The switch at turn-on must change its current limit values to adapt them to the different
ranges of the output voltage during turn-on, as requested by the IEEE802.3at standard;
The IEEE802.3at-2009 standard states:
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The PSE shall limit the maximum current sourced at the Pl during POWER_UP. The maximum inrush
current sourced by the PSE shall not exceed the PSE inrush template in Figure 33—13.

a)  During POWER_UP, for Pl voltages between 0 V and 10V, the minimum I, o requirement is

S mA.

b)  During POWER_UP, for PI voltages between 10 V and 30 V, the minimum Iy, ¢ Tequirement is
60 mA.

¢)  During POWER_UP, for Pl voltages above 30 V, the minimum ly, g, requirement is as specified in
Table 33-11.

Please note that nothing is said about the timing to set the different limit in current.

To rephrase the previous description, it seems like the switch at the turn-on dynamically
goes out of spec, because when it reaches the classification voltage range it is not able
at the same time to sustain a 40 mA classification pulse.

= One way to overcome this “marginality” is to wait until the switch is ready to support the
40 mA classification pulse

= From the measure done on a single 24-port switch this delay is between 100 and 150 us,
but it has been observed that each port behaves differently from the other ones

= PM8803C has an internal delay on the settling time of the classification current of about
10us, not enough for this specific application

= A simple circuit allows to increase the settling time at about 300 us, a safe delay for all the

ports
Rclass
YW - DCLS
30R9 1% 0805 | R1
1K 1%
0603
R2
Q1 NM
| % 0603
MMBT3904LT1
SOT23 C1
_1 470nF 10%
—T 50V
0603

The described circuit applies only for Class 4 PDs with the highest classification
current.

For Classes 0 to 3, covered by the old standard IEEE802.3af, with lower classification
current and where the T2P signal is not foreseen, in those applications it could be not
used.
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The classification resistance must be reduced to consider the contribution of the
transistor and has been found that a good value, also over a temperature range of -40
to 85 C, is 30.9 ohm, 1%.

The following table shows the delay as function of the capacitance C1.

220nF 220us 133us 135us
330nF 330us 200us 210us
470nF 470us 285us 300us

The following image shows the delay of about 300 uS at Tamb with C1=470 nF.
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Ch1l (yellow trace) Input voltage VIN

Ch2 (blue trace) BJT Vce

Ch3 (pink trace) Input current

Ch4 (green trace) CLS voltage
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Conclusions

A simple circuit allows to set a delay on the classification current of PM8803/03C that
permits a proper set-up of the current limitation of some switch ports as function of its
output voltage.

As an example, with reference to the circuit schematic, a good combination of values
to assure a delay of at least 300 uS is:

R1=1Kohm, 1%

C1=470nF, 10%, 10V, X5R  or better

Rc=30.9 ohm, 1%, 0805 for about 40 mA class current.

Thermal effects on the junction base-emitter of BJT have been estimated and
measured with good agreement between estimated data and measured values.
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Please Read Carefully

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries
(“ST”) reserve the right to make changes, corrections, modifications or improvements, to this document, and the products and
services described herein at any time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST
assumes no liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any
part of this document refers to any third party products or services it shall not be deemed a license grant by ST for the use of
such third party products or services, or any intellectual property contained therein or considered as a warranty covering the use
in any manner whatsoever of such third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR
IMPLIED WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT
LIMITATION IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR
EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR
OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY TWO AUTHORIZED ST REPRESENTATIVES, ST PRODUCTS ARE
NOT RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR
LIFE SUSTAINING APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY
RESULT IN PERSONAL INJURY,DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS
WHICH ARE NOT SPECIFIED AS "AUTOMOTIVEGRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT
USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall
immediately void any warranty granted by ST for the ST product or service described herein and shall not create or extend in
any manner whatsoever, any liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.
The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
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