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Discovery Process Goals

* identify appropriate power hungry devices

* identify cable and connection problems

* avoid powering legacy equipment

* minimize the probability of a false detection

* provide arobust system solution

* practicable at arelatively low cost

 allow transparent use of straight and crossover cables
* enable powering without the need for management

 allow for the use of multiple DTE power sources
— want to be independent of power sequencing
— discovery method needs to be independent of data transmission
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Common Mode Discovery Block Diagram

. uses an AC coupled diode network for polarity sensitive detection

. transformer coupled common mode technique provides 2200 VDC isolation

. pulses and synchronous detection are digitally controlled,

. pseudo random idle spaces are used: lower radiated emissions, harder to fool
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Common Mode Discovery, coupled diode network

. Diode detection modified to allow either polarity of DTE power
. allows for low voltage, polarity sensitive discovery using low duty cycle 5us pulses

. with high duty cycle discovery pulses, can be made to look like an open circuit
— provides a higher level of discovery confidence

. becomes high impedance at +/- 48 VDC
— resistors can be small size, or integrated

. easily handles 48 volt transients (intermittent contacts, etc...)
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General timing during discovery phase
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one discovery cycle each of these periods is a pseudo random

length of time greater than 41us
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Synchronous Detection Scheme

. Discovery requires a set of consecutive successful discovery cycles
— the prototype requires 256 consecutive discovery cycles

synchronous detection points synchronous detection points
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Basic Flow Diagram, Discovery and Power Control Protocols

RESET

faultdelaystart = 1

fault
(a Power Supply
fault has been
detected)

to general
purpose

timer

timerdone = 1

generates
a fixed .
delay f " ;
(=300 ﬁ]s) if enable_disc # 0
fault detected turn power off

turn power off . N

'«

poweron

wait until a fault
condition
or loss of enable_disc

if timerdone =1

idletimerstart = 1

wait for enable_disc

input

start
(initialize all
registers)

idlephasel

(generates the odd
interval times in
which there are no
output pulses)

to general

purpose
timer

generates a pseudo
random delay
(50us to 300us)

if
enable_disc =0

(initiate power on,
delay before

handoffphase
(decides if enough

enable_disc = 0

if timerdone =1

ramppulsegol = 1

timerdone = 1

generates a pseudo random delay
(50us to 300us)

consecutive count too low,
~~ keep going through the
discovery process

if
" enable_disc =0

if
enable_disc =0

if

waitphasel

(generates the odd
numbered set of
output pulses)

rémppulsedonel =1

if
ramppulsedonel = 1,

then .
ramppulsegol = 0

to pulse #1
state
machine

idlephase?

(generates the even
interval times in
which there are no
output pulses)

idletimerstart = 1
to general

purpose

timer

timerdone = 1

if timerdone = 1

waitphase?2

(generates the even
numbered set of
output pulses, then

A

consecutive

A

recognizing
Power Supply
faults)

faultdelaystart = 1 timerdone = 1

generates a fixed
delay to general Power
(~300 ms) purpose Control
timer Process

NERTEL
anwm KS

discovery is successful

detections have
been made)

Discover

y
Process

if ramppulsedone2 = 1, counts any successful
then consecutive Diode

ramppulsego2 = 0 detections)

ramppulsego2 = 1 ramppulsedone2 = 1

to pulse #2

state
machine

Coupled Diode Protocols and Prototypes,
Rick Brooks, IEEE 802.3, July 2000




Typical Discovery Pulse Generation Protocol
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Midspan Power Insertion Prototype Block Diagram

Prototype finds powerable DTE devices and automatically powers them

Midspan configuration for power insertion, can be used to put power on an existing link

48VDC/48VDC isolated power module with status and control signals

Verilog code implemented in a PLD for discovery and power control
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Midspan Prototype Measurements, 120 meter CAT 5 cable
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Midspan Prototype Measurements, 1 meter CAT 5 cable
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Midspan Prototype Measurements, 181 meter CAT 5 cable
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Midspan Prototype Measurements - Discovery Sequence

A successful set of 256 consecutive discovery cycles, total discovery time is 203ms,

the lower trace is n_turn_power_on

Tek Single Seq 250kS/s |
; I

T
L tog

1+ pamen

Chi— T.00v ~ WG 200V Ma0.0ms CAZ v

Ch2fgoom: 1.0XVert  0.005XHorz @

NERTEL
@ne TWORKS

.52V 9 Jul 2000

A 203.2ms
{@: -202.4ms

Tek EIeTeH 1.00M5/s 3 Acqgs
E

E T 1

 ChilzZoom: 1.0XVert  0.1XHorz =

14:10:48

W 100V Ch2 T.00V W 500ms Ch2 % 1.58V gul 2000
14:14:18
close up of the alternating pattern of drive #1 and drive #2,

the higher amplitude pulses are the transmit,
the lower amplitude pulses are receive (120m. Cable)

Coupled Diode Protocols and Prototypes,
Rick Brooks, IEEE 802.3, July 2000



Summary

e The Midspan prototype demonstrates that the common mode discovery mechanism,
using the coupled diode identity performs well for discovery and power control

the digital technique is robust, works with 180 meters of cable
automatically powers up when a successful detection is made
automatically powers down when the cable is unplugged
does not power legacy equipment

Verilog code and prototype schematics are available

* moreinvestigation and testing are needed:

further developments:
— reduce to single coupling transformer

— cost reduction: investigate whether the coupling transformer saturation due to DC load
current is a viable way of detecting when the cable is unplugged

need to do the “three fingers” tests
need to see if power and data are really independent from each other
need to find if the discovery method can be fooled, ESD, radiated emissions...

we are looking for people who are interested in performing some tests, we can provide some more
prototypes
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