Upgrading IEEE802.3at and Non-Standard High Power
PSE System to IEEE802.3bt Compliant System

Penny Xu & PSIL (Power Interface)
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TPS23861->TPS2388

TPS23861 TPS2388

» Host control is required

* 8 channel

» Port remapping

1 bit/ 3 bit fast shutdown

» Hardware programmable 12C address

* 12C registers can be access via 8 bit
commands(address port 1-4 &5-8
separately) or 16 bit
commands(address port 1-8 at the
same time)

Autonomous mode without 12C
4 channel

Capacitance measurement

1 bit fast shutdown

Software programmable 12C address

IEEE 802.3at Compliance
I2C communication

One 14-bit A/D per port
ROM only

W3 TEXAS INSTRUMENTS



TPS23861 - TPS2388 Hard
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Figure 50. Eight Port Semi-Auto Mode Application
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Figure 71. Eight Port Semiauto Mode Application
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TPS23861 - TPS2388 Software Change

TPS23861 TPS2388

11h

15h

17h

1E/1Fh

20h

21h

23h

24h/25h

26h

27h

2A/2Bh

One physical 12C address pin A3
Use daisy chain to configure

Configure 4 ports fast shutdown priority

Select A/D conversion rate 800/960
Select sense resistor 250/255

RESERVED

Enable legacy detection

Enable two-event classification for class4

RESERVED

RESERVED
RESERVED
Add delay to no-critical interrupt

Configure ICUT current

4 physical I12C address pin A1-A4

Use OSS bit to configure shutdown priority
Can disable ICUT fault

Configure 12C address bit 8/16
Configure OSS shutdown 1/3 bit
Enable class or detect change indicator

Configure ICUT current
RESERVED

RESERVED

IEEE turn on button after one good detect and class

Indicate detect and class fault after IEEE power on
Re-map port logically due to board constraint
Configure shutdown priority using 3-bit OSS(27/28h)

{STRUMENTS
RESERVED



TPS23861 - TPS2388 MSP430 Reference Code

system_init.h

ffuser configurable prameter
1 #define TP52388

1 //Device selection 1: TPS2388 is selected H 1 1 1
. Lo e e s | === Device selection. Once one device is
TYPE2_TURN_ON 1 //Choose Type 2 for port 1-4 . .
0 //choose Type 1 for port 1-3 selected, the other device related function
NUM_OF_TPS238x 2 device number in system '
VMARK_WORKAROUND 1 1 if TPS23861 has the mark voltage d 'II b d' bI d
NORMAL_OPERATING a 1 if TPS523861 doesn't have the mark voltage drop WI e ISa e .
PRINT_STATUS a 1 if wanting to print port status through uart
DETAILED_STATUS ] 1 if wanting to print detailed status through uart
/o #define PM_POWER_MONITOR_TIMER 28 1s
71 #define PM_DETECT_CLASS_RESTART_TIMER 68 1s
72
73 #define PM_NUM_OF_PORT 4 // port count in one PSE
TPS238x.h and TPS238x.c
1568 uint8_t tps_GetPortILIM(uint8_t systemPorthum)
2560 {
2578
2571 uint8_t value;
2572 uint8_t portBit = tps_GetDevicePortNum(systemPorthum);
2573
25;4 tps_ReadI2CReg (tps_GetDeviceI2CAddress(systemPortNum), TPS238X_POE_PLUS_COMMAND, 8value);
return((value>>(3+portBit)) & @xo1);
25808
2581 #if(TPS23861 == 1)
2552 uint8_t tps_SetDeviceTwoEventEnable (uint8_t device_i2c_address,TP5238x_Two_Event_t twoEventl,TPS238x_Two_Event_t twoEve é SeIeCt TP82388 then the Code related to
2583 TPS238x_Two_Event_t twoEvent3,TPS238x_Two_Event_t twoEventd)

2 TPS23861 will be disabled.

2586 uint8_t value;

2587

2588 value = (twoEventd << 6) | (twoEvent3 << 4) | (twoEvent2 << 2) | twoEventl;

2589 rtn = tps_WriteI2CReg (device_iZc_address, TPS238X_TWO_EVENT_CLASSIFICATION_COMMAND, value);
2598

2591 return (rtn);

2502}

2593 #endif
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PoE IEEE Standard History

Typed

> |EEE 802.3bt

U
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IEEE 802.3bt New Features — 4 Pair PoE

« Power over 4-Pair reduces cable loss and increase the overall system efficiency.
« 4-pair power delivery is allowed for all power levels in Type 3 and Type 4, but it is

required for power >30W.
Switch/Hub Powered End Station

] Alternativ -A :

Data pair ‘ — Data pair
- ANES

_-_h'""x.,--"'"_""'-«l

Power Nwered
Sourcing z _ L S
Equipment 7 Alternag\_/g: B = By Fv['fe

(PSE) = )

Data pair g‘ | i ’(‘r %‘g Data pair

L5 D,

9
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|IEEE 802.3bt New Features — Mutual ID

IEEE 802.3bt Mutual ID
— New long 1st class finger “informs” PD that the PSE will support the new MPS

timings.
— Goal is to allow the PSE to provide up to 90W 5th Class
— Yes, this will be backward compatible all the way back to .af! 90W 4 pair
A 3dClass 4thClass [/ Powered On
2n Class 30w 4 pair 60W 4 pair :

1st Class J‘%a'\ ;"
205V f ............ :,"
15.5V \—/ :',-'E ,,’5
10.0V P

\ J \ )

I 1st PD Cldss Resistor 27 PD Class Resistor >

Wip TEXAS INSTRUMENTS



IEEE 802.3bt New Features — New MPS

New maintain power signature(MPS)

* “New” Lower Maintain Power Signature timings adopted in order to enable much
lower standby power
— PSE Typs max = 6ms (used to be 60ms).
— PSE Typpo Min = 320ms (used to be 300ms).

» A long first class event has been defined in order for the PSE to tell the PD it
can use the new MPS timings.

1 2 3 TIMPDO _MIN =366~ 320ms |
‘ +0mA 14mA T~ o
Long 1st class event
. Mark T
I‘_’l_TMPs_MAx = 66~ 6ms

Wip TEXAS INSTRUMENTS
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IEEE 802.3bt New Features — Autoclass

Autoclass

— Autoclass is a new feature that allows PSE to measure the PD’s maximum power
during power on.

— At the end of first long finger, PD sends Autoclass signal (if capable) to PSE and PSE

will enable the power measurement during power on. Autoclass power
A _Powered On measurement
Autoclass detect /
20.5V f ............ .:',
¢ H
" 3
‘ ]
15.5V Aﬁ i
" 1
- i
10.0V o e S R S B e R 1
A A A
28V b= T=0 T=1.5s T1=3.5s >

Wip TEXAS INSTRUMENTS
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|IEEE 802.3bt New Features — Power Demotion

5. Multi Event Power Demotion

—  Power demotion is anytime that PD gets the power lower than it’s requesting(power
will be only demoted to Type boundary).

—  We are doing this today: class 4 PD gets powered at 15W.

—  With the new Types introduced to the new standard, power demotion is extended
to Type3 and Type4.

—  For example, if the PSE is set to Type4 class 7, but the PD is Type 4 class 8.
Obviously, the PSE is not able to provide the power that PD requests. Then PSE
will demote the power to Type 3, 60W.

—  The PD side only sees the classification event. Since Class 7 and class 8 both
have 5 finger classification, the PD can’t tell whether the PSE is able to output 75W
or 90W. The PSE will demote the power to Type 3 (4 finger classification) which PD
is able to recognize.

Wip TEXAS INSTRUMENTS
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IEEE 802.3bt New Features — Power Demotion

» Examples

PSE PD(30W) PD(45W) PD(60W) PD(75W) PD(90W)
Allocated Requested Requested Requested Requested Requested

Power

15W

30w

45W

60W

75W

Power up at

15W

Power up at
15W

Power up at
30W

Power up at
15W

Power up at
30W

Power up at
30W

Power up at
15W

Power up at
30W

Power up at
30W

Power up at
60W

Power up at
15W

Power up at
30W

Power up at
30W

Power up at
60W

Power up at
60W

Wip TEXAS INSTRUMENTS
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IEEE 802.3bt New Features —
Connection Check

6. Connection Check
— |EEE802.3bt is adopting both single signature and dual signature PDs.
—  For 4 pair port, connection check becomes a part of detection operation.

—  After connection check, PSE should determine whether a single signature PD, dual
signature PD is connected to the port.

Wip TEXAS INSTRUMENTS
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Single Signature PD Structure

. . Powered Device
Power Sourcing Equipment
(PgE) (PD)

T

R
DC -DC
— Conver ter Load
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Dual Signature PD Structure |

eter .
Link Segment Powered Device
(PD)

o *)

DC -DC
':| l Converter Load
i )
W

Lo
g
Y
45
& &
OO0
1L L0y 0
™ ™
T
Qﬁ}l

| I
= |
Nl

i

i
__T_ILl

=

**PD should allow both PSE channels to finish inrush before going to normal
operation.

17
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Dual Signature PD Structure Il

Powered Device
(PD)

()

DC -DC
Converter

()

Nl
%?_—N—} ;:‘}
® ® |

|
| [ I.___l
_T|_T 1] L g
i L! i Ll

™
g”{ )
RX

2 3 Re
o
© N 00 M O W N =4
Y A v

*)

DC
Converter

(-)

Load

Load
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TPS23880 Mutual ID Table: Single Signature PDs

This table demonstrates how the PSE recognizes the PD class by class current.

als ) :
PSE dres Power PD Finger 1 Finger 2 Finger 3 Finger 4 Finger 5
Type finger Sourced Class (lcLass) (lcLass) (lcLass) (leLass) (IcLass)

Power Level 2/4-Pair 2/4-Pair 4-Pair 4-Pair 4-Pair E'ea\‘/sesl 'CLAs(fni"’)‘"ge
Indicated by Finger 15w 30W 30W Up to 60W 90W
1 AF/AT Short < 15W 0-3 0-3 NA NA NA NA : 90__ 14 >
3 BT Long < 15W 1-3 1-3 NA NA NA NA 5 17 - 20
2 AT Short 30W 4 4 4 NA NA NA 3 26 — 30
3 BT Long 30W 4 4 4 4 NA NA 4 36 - 44
3 BT Long 45W 5 4 4 0 0 NA PSE 3 finger is
3 BT Long 60W 6 4 4 1 1 NA permitted
4 BT Long 75W 7 4 4 2 2 2
4 BT Long 90W 8 4 4 3 3 3

*All power levels referenced to PSE PI.

Wip TEXAS INSTRUMENTS
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TPS23880 Mutual ID Table: Dual Signature PDs

This table demonstrates how the PSE recognizes the PD class by class current.

PD Class Power Finger 1 Finger 2 Finger 3 Finger 4 Comments
Sourced (lerass) (lerass) (lerass) (lerass)

Class Ic ass Range
_Power Levgl 5W 30W 30W A5W Level (mA)
Indicated by Finger 0 0-4
. . 1 9-12
Not defined in IEEE bt standard.
0 15.4 W 0 Not a Four Pair Capable PD. 2 17-20
1 4W 1 1 0 3 2630
4 36-44
2 7W 2 2 0
3 154 W 3 3 0
IEEE Defined
4 4 0 Four Pair Capable PD
4 30.0 W -
4 4 4 Not a Compliant
Four Pair PD

Dual §ignatur§5Pd% are al§lo permittﬁd to present uniqu% classification signatures per PSE pair set.
*All power levels referenced to PSE Pl per pair set.

Wip TEXAS INSTRUMENTS
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4-Pair Discovery & Turn On Sequence

« Single signature PD

Discovery Sequence

Turn On Sequence

1
1
ALT_A/B | DETECTION | CC PROEBE |

I

ALT_B/A : CC MONITOR DETECTION | PWRUP
[}
1 1 1 | I
I I I | I
| Tdet_A/B |  Tdet2det | Tdet_B/A | Tpon :

Turn On Sequence

_ Tdet_B/A Tpon_A/B

CC PROBE

| DETECTION | CLAEl PWRUP | PWRON |

CC MONITOR

PRI | DETECTION ALT A | | DETECTION ALT B | ----- ALT_A/B | DETECTION CCPROBE | = | CLASS | suua.
1
SEC ALT_B/A: C€C MONITOR | DETECTION
1
PING-PONG SEQUENCE 1 I 1 |
(Alt A/B permutations ! ! ! !
- N - F + L ——
until 1*' valid Detection) | Tdet A/B |  Tdet2det | Tdet B/A
* Dual t PD
ual signature
Discovery Sequence
| 1 1 1
I 1 1 1
PRI DETECTIOMN ALT A || DETECTION ALT B | ----- ALT_A/B i DETECTION | CC PROBE | DETECTION | CLASS ‘ ..... ALT_A/B i DETECTION
T Y et i
SEC ALT_B/A: CC MONITOR 1 | DETECTION [ cLASS } ALT_B/A:
I ! 4 ]
PING-PONG SEQUENCE | 1 I I 1
(Alt A/B permutations ! ! : : :_
until 1* valid Detection) | Tdet_A/B | Tdet2det | Tdet B/A | | Tdet A/B

Tdet2det

| DETECTIONI CLAE[ PWRUP
b T

x | Tdet7E/A! Tpon_B/A
21
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IEEE802.3bt PSE Solution-TPS23880

SRAM based 8-port PSE Samples available
Features Benefits
+ Fully IEEE 802.3bt Compliant «  Firmware Upgradability for Flexible Solution
* 2-Pair (up to 30W) & 4-Pair (up to 90W) Configurable «  Parallel programmability via global 12C write

* |12C Programmable SRAM

* Autoclass Detection and Power Measurement

* Programmable Port Power Allocation Limiting w/ Power

Demotion

» Port Re-Mapping Capability +33V

» Sequenced Turn On in Semi Auto Mode VID —

+ Fast port shutdown input w/ up to 8 priority settings Toov PORT

» Short-Circuit Protection with Foldback st ORAIN

: gigSD (:) Srerr)]z(ret Resistor with Kelvin Sensing RO e GATEJt
SDAI SEN

» 14-Bit Port Current and Voltage Monitoring g
0.255Q

Applications

+ Ethernet Switches and * SOHO Routers | l 1 ’
Routers « Ethernet Hubs o

« UPOE * nghtlng 8 x 8 mm, 56-pin
QFN package
+ Pass-through Systems

+ Simple PCB design and power architecture
Robust and Efficient Design.

+48V

23
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IEEE802.3bt Maintain Power Signature Concerns

“New” IEEE8B02.3bt Maintain Power Signature (MPS)

« Timings adopted in order to enable much lower standby power
— PSE Typs max = 6ms (used to be 60ms).
— PSE Typpo min = 320ms (used to be 300ms).

* Along first class event has been defined in order for the PSE to tell the PD it can use the new MPS timings.
1 TIMPDO _MIN =366 320ms

3
—> 3OmA LA,

2
. Mark | |
TMPS_MAX = 66— 6 ms

;I
I

Long 1%t class event

1 A/D vs. 8 A/D for Maintaining Power

* The MPS signature may be lost when sharing 1 A/D converter for all ports due to the shortened IEEE802.3bt MPS timings.

— For example, when a PSE with 1 A/D provides power to all 8-channels the A/D is required to measure the current through
each channel to ensure the MPS signal is received (which could take a significantly long time to process).

— With 1 A/D monitoring 8-channels, the PSE may remove power even if a PD is providing the desired MPS signature.
— Loss of the MPS signature will turn the port power off and power will not be provided until classification & detection reoccur.
— With Tl solution having 8 A/D converters, there is no such concern.

24
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TPS2388->TPS23880

TPS2388 TPS23880

« ROM only
» Current policing only
» |EEE 802.3at Compliance,

I2C communication required
One 14-bit A/D per port
» Hardware programmable [2C address
* Pinout and package

+ 8 Channel

» Port remapping

1 bit / 3 bit fast shutdown

* Auto mode
+ SRAM programmable

» Capacitance measurement
» |EEE 802.3bt Compliance
 Alternative foldback
Current policing + power policing

Wip TEXAS INSTRUMENTS
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TPS2388 = TPS23880 Hardware Change(2 pair)

voo vewm

Figure 73. Eight 2-Pair Port Application

PnR VPWR

Figure 71. Eight Port Semiauto Mode Application

W3 TEXAS INSTRUMENTS
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TPS2388 = TPS23880 Hardware Change(4 pair)

voo vewm

Pe

RI5

5
AP

Ri45

=
PR |

Pa

RI5

&
AP

Figure 71. Eight Port Semiauto Mode Application

Figure 74. Four 4-Pair Port Application

W3 TEXAS INSTRUMENTS
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TPS2388 - TPS23880 Software Change

TPS2388 TPS23880

1Ch RESERVED Auto class enabling and connection check status
égﬂg;&l Icgr;pcggffgr;a:g@ (é(;r;lﬁt/kl)\rqvﬁr)e;s_%l/;t(ieo;)for 2 pair PCUT configurations (0.5W resolution)

23h Power on button after one good detect and class RESERVED

29h RESERVED Power allocation,2pair/4pair configuration
2A/2Bh RESERVED 4 pair PCUT configurations (0.5W resolution)
4Ch-4Fh RESERVED Assigned class

50h RESERVED Auto class Control(manual and auto measurement)
51h-54h RESERVED Auto class power measurement results

. INSTRUMENTS
55h RESERVED Alternative foldback selection 28



TPS2388 = TPS23880 Software Change

Get Classification

Get Classification
Status Status
Y .
Configure TPS2388 ] Configure TP523880 '
Interrupts, Remapping, - Interrupts, Remapping, Determine
0SS, etc. Determine aDp, ote. port(s)
port(s) T
. Set port to SEMI_AUTO .
Set Ports to SEMI_AUTO Print Status ode Print Status
mode
Classification Classification
Valid? valid?
Enable DC
Disconnect Enable DC
l Yes Disconnect Yes
Enable Ports’ bl }
detection& Enable Ports
classification

detection &
classification

Wip TEXAS INSTRUMENTS
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Nonstandard High Power Solution Summary

- Customers Max Power Sourced

UPoE Enterprise Switch, Small cell 60W
PoE++ Wireless backhaul, Small cell 120W
PoH Consumer customers(like audio systems) 95W

Wip TEXAS INSTRUMENTS
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TPS23880 + UPoE PD LLDP

* LLDP is implemented in the data link layer

« Minor changes will be needed to upgrade from existing UPoE LLDP solution to
90W LLDP solution due to register change in PSE device.

W3 TEXAS INSTRUMENTS
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TPS23880 + UPOE PD Forced

« TPS23880 can recognize forced UPOE as a dual signature PD(class 4 on both
channels) and output 60W from one 4-pair port.

Powered Device

S oo
JJ{M 1 I {} AE"_i/pe 2 Glass 4.

PD

Power Sourcin(%ggl)npment
E =1
ESE

Converter Load

©)

I
-’ — = - o
e —
x I
orf

o
|oo ~N o S o w N HE%

A
|oo N~ o a o w N I—'E
Q = i_
IED
a
')
|
| ) ———

]
Channel 1 |
1 hi | j }JJ( l '_l_
- Port 2 ) II[_I= [Type 2 Class 4
= =3 .f:}ge_ ~1 g Jpe 2 Cless

Channel 2

|||—UT—

Wip TEXAS INSTRUMENTS

33



TPS23880 + UPOE PD Forced

TPS2378EVM-602

Channel 1 current

c4  EIMES

oocn lowe
20.0 Vidiv 20.0 Vidiv 50.0 mA/div 50.0 mA/div
-20.0 V offset 0.0V offset -50 mA offset -150 mA ofst

A7)\ TELEDYNE LECROY

\lliiilih(lhl!lil\ll'rit

LLA AL L L LRl bbbl

S —

Trigger S

Roll
500 kS

200 ms/div Stop -30.0V
250 kS/s Edge Negative

Wip TEXAS INSTRUMENTS
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UPoE PSE + TPS2372/TPS2373

* |f using LLDP, the BT PD only need to be set for class 4 like AT PDs.

* |f using Forced UPOE, we need to set both PD to class 4 as UPoE PSE can only
identify class 4 PDs.

Power Sourcing Equipment pse Lk Segrnt b Powered Device
S5 A = Sorer] |
§ ' ” 9‘3&%1 i DC -DC
}”a : >\"" : E”{ I;B”dge_ — __! Converter Load
54V g it IS ) ! :
I = »43"» KIEE o
= 30w 5 .5W ort |
}Fﬂé: ; \W‘ LQRUE Ii_f:g_ _}‘_ _!*I'y lass 4

-1

Tl Information — Selective Disclosure

Wip TEXAS INSTRUMENTS
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How PoE++ Works for High Power

20.5Vv

15.5vV

10.0v

2.8V

jmmmmmmeeeee- —— Powered On
1st Class / /

1 I

Rejass//R

class clas++

36
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PoE++ & 802.3bt Mutual ID Conflicts

PD Finger Finger Finger a4 | e s 802.3bt POE ++
o ¢ > | o) | (lciass) IEEE Power
(Ictass) | (lcLass) (IcLass) CLASS CLASS Power

lcLass Range
(mA)

Class
Level

oo N N v N [l saw [ asaw .

O O VO O A - —
e e
A 3 26 — 30
5 4 36-44
6

7

8

* PoE++ Mutual ID Compliance Issues
— Although the “3" finger” classification levels used for PoOE++ equipment align with the IEEE 5-finger Mutual ID, the power levels
associated with these PDs do not match
— For a 802.3bt compliant PSE, this conflict will result in existing POE++ equipment being detected as lower power IEEE802.3bt
equipment

W3 TEXAS INSTRUMENTS
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TPS23880 + PoE++ PD

PoE++ PD Class 5 PoE++ PD Class 6

A%\ TELEDYNE LECROY ™ TELEDYNE LECROY
—_— N e |

Channel 2 voltage

nnel 2 current

‘ ] -] T CIES) c1_1360)] ] )
20.0 Vidiv 20,0 Vidiv 50.0 MAIGV 50.0 mAVdiv Roll 200msidv Stop  -30.0V 20,0 Vidi 20,0 Vidw 50.0 MAIIV 50.0 mA/dV, R 300V
200V offset 00Vofiset  -50mAoffset|  -150 mA ofst 500kS  250kSis Edge Negative -20.0V offset 00Vofiset  -50mAofisel | -150 mA ofst 500kS  250kS/s Edge Negative

PoE++ PD Class 7

"'“ :ELEDVN[ LECRqV

"F IELEII!‘YNE LECROY

[ c  EmEs| s]Troge. GG
3 G EB|ct  CmES Tg0er  GOES) 200 Vidiv 200Vidv  S00mAGN| 500 mAldv Roll  200msidv Stop  -300V
200V S 500 ,,M,,] 500 mM,,V] Roll  200msidv Siop 300V 200Vofiset  00Vofiset  -50mAofset| -150 mAolst 500k 250kS/s Edge Negative

200Vofiset  00Vofiset  -50mAofiset| 150 mAofst 500kS 250 K8ls Edge Negatve ﬂ T XAS INSTRUMENTS




TPS23880 + PoE++ PD

« TPS23880 is able to recognize PoE++ PD as high power and classify them from
class 5-8.

* The power level definition is different between PoE++ and .bt standard. PoE ++
PSE can output higher power for class 6 to class 8.

« TPS23880 is able to deliver high power based on the power allocation defined
in .bt standard.

* In order to be fully compliant to PoE++ PD at power levels, extra commands are
required to increase the PCUT limit.

* PoE++ >100W violates IEEE and UL specs.
* No PSE can distinguish PoE++ PD and .bt PD.

Wip TEXAS INSTRUMENTS
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PoE++ PSE + TPS2372/3

’n‘TELEUVNE LECROY'
Everyahiroyouiook

a T

PoE++ PSE 90W_ TPS2373-4 class 7 PoE++ PSE 120W TPS2373-4 class 8
" Rallaiai i R R

“TEXAS INSTRUMENTS
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PoE++ PSE + TPS2372/3

« TPS2372/3 can be successfully classified by PoE++ PSE for all class levels.
BT PD can’t handle PoE++ class 8 power (120W).

TPS2372/3 shows TPH(Low), TPL(Low) and BT (High) when connecting to
PoE++ PSE which is different from BT PSE.

TPS2372/3 can distinguish PoOE++ PSE and BT PSE.
PoE++ PD can't distinguish between PoE++ PSE and BT PSE.
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Pros and Cons for PoE++

* Pros
— Classification current is the same as .bt standard

* Cons

— The power level is different than .bt standard

— Class 5-8 can only be demoted to 30W or 15w if PSE can’t supply the PD with >30W
since PoE++ only has 3 finger classification for class5 ~ class 8

— BT PSE could send 3 finger classification if demoted to class 4 while PoE++ PD still
thinks the PSE can provide high power which will cause continues on-off scenarios

— No PSE can distinguish PoE++ PD and .bt PD
— PoE++ PD can'’t distinguish PoE++ PSE and .bt PSE
— >100W violates IEEE standard and UL standard
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How PoH (HD BaseT) Works for High Power?
60W
A 1st Class 2nd Class Fomemeee ——— Powered On
Channel 1 ;
20.5v J; ........... I',
15.5V ’,. .:_.-",
10.0v et
2.8V ’J—I_L‘
Channel 2 4 3d Class 4 Class [ Powered On
20.5v 5.';‘ ........... ’:'
15.5V :‘
10.0v s
2.8V ’—rl_L‘
Proven through lab experiments
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How does PoH (HD BaseT) Work for High Power?
—— Powered On

3d Class

oW 1stClass 2" Class

Channel 1 A

20.5V

— Powerecr On

1
1

15.5V

10.0V ’—rl—L‘
4th Class 5t Class

2.8V
A

Channel 2
20.5V

6th Class

.............

_________

15.5V

2.8V

10.0vV ’J—I_L‘
Proven through lab experiments



How PoH (HD BaseT) Works for High Power?

# of fingers SUPP_S1 | SUPP_S2 | AT_FLAG | HD_FLAG 4P_AT_FLAG | 4P_HD_FLAG | Power Level
(N-event classification)

2 H L oV
2 L H oV
2 H H oV
3 L H oV
3 H L oV

Hi Z

Hi Z

Hi Z

oV

ov

oV

Hi Z

Hi Z

oV

Hi Z

Hi Z

oV

Hi Z

Hi Z

Hi Z

Hi Z

Hi Z

Hi Z

15W 2 Pair

30W 2 Pair

30W 2 Pair

60W 4 Pair

47.5W 2 Pair

47.5W 2 Pair

60W 4 Pair
rs
45



How PoH (HD BaseT) Works for High Power?

* PoH is one way negotiation instead of mutual identification which means there’s no way
for PD to tell PSE its power requirement.

* Once PSE is configured to output high power, it is always ready to output max power
regardless of PD power requirement.

 PoH PD is always set for class 4 for high power applications.
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TPS23880 + PoH PD

Channel 1 voltage

C1 [E[o] £3 C
20.0 Vidiv 20.0 Vidiv 50.0 mA/div 50.0 iv Roll 200 ms/div Stop -300V
-20.0 V offset 0.0 V offset -50 mA offset -150 mA ofst 500kS 250kS/s Edge Negative

Wip TEXAS INSTRUMENTS



TPS23880 + PoH PD

« TPS23880 is able to recognize PoH PD as a class 4 PD.
» PoH PD can recognize TPS23880 as 60W capable PSE.
« TPS23880 is able to deliver 30W to PoH PD by default.

« If wanting to deliver higher power(>30W), extra host commands are required
and it is going to be proprietary solution.

» Because the PoH PD is blind to TPS23880’s capability sending >60W, so there
IS interoperability conflicts to receive >51W on the PD side.

« Tl doesn’t know there’s a way to do a BT compliant system and send 60W to
PoH PD.
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PoH PSE + TPS2372/3

PoH PSE 95W TPS2373-4 Class 4 PoH PSE 95W TPS2373-4 Class 6

PD input voltage
- P, /--\— """ i

Pair 12&36 current
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PoH PSE + TPS2372/3

* Only class 4 .bt PD can be turned on since PoH can’t do mutual identification
and can’t recognize class 5-8.

 TPS2372/3 shows TPH(Low), TPL(Low) and BT (High) which is different from
standard PSE.

* Reminder: PoH is a one way communication. This means:
— If the PoH PSE is set to 95W, BT PD can receive full power(74W).
— If the PoH PSE is set to 60W, BT PD can only receive 51W.
— If the PoH PSE is set to 30W, BT PD can only receive 25W.
— This means the PD has no means to change the PSE’s mind.
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PoH Summary Pros and Cons

* Pros
— Can go >90W, 95W

e Cons
— No Power demotion

— One way communication, there’s no way for PSE to know the PD power level and it ‘s
hard to do port power budgeting at PSE system level

— PD is not required to do current limit. If the PSE is configured for 95W and a class 4 .at
PD connects to the PoH port, during a fault, the PD can go as high as 95W which
could damage the PD as the PoH PSE can’t adjust the current limit based on PD’s
power level.
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Need more information on Tl PoOE?

m Featured Products | Tools & software | Technical documents | Support & training

Power Over Ethernet (PoE) Solutions

PoE Puwered—
Device

o+ Texas
INSTRUMENTS:

PoE Powered Devices (PD)

A PD-only device manages and protects the
POE Power system at the load, VIN= VOUT.
A PD+DC/DC does all that and performs the
DC/DC conversion to provide the required
load voltages

PoE Power -
Sourcing
Equipment

* Teus
INSTRUMENTS

Power Sourcing
Equipment (PSE)

PSE Devices protect and manage the power
as it is being put into the CAT-5 cable.
Classification, identification, and overload
protection are among the standard

Framctinne

B

EA Certified
™

Ethernet Alliance (EA)
Certified Designs

In 2018 the Ethernet Alliance began
granting licenses to PoE designs which pass
a test suite to demonstrate compliance to
the IEEE802.3 standard. Tl has multiple

licancar 1 dncicne ~nd wine tha firck

Check out Tl.com/poe to find
our entire PD/PSE portfolio
and relevant support
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