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1. Definitions

A Powered Device (PD) is an endpoint on a LAN that is capable of receiving power from a Power Source Element (PSE) via IEEE 802.3 Standard Power over MDI (MDI Standard Power).

A Powered PD is a PD that is receiving MDI Standard Power.

An Unpowered PD is a PD that is not receiving MDI Standard Power.

The Standard Signature is the electrical characteristic that is presented by an unpowered PD for the purposes of being discovered by a PSE and subsequently being provided MDI Standard Power.

A PD may receive all or only a part of the power for its operation via MDI Standard Power.

A PD may power an adjunct device, utilizing some of the power it receives via MDI Standard Power.  In that case, the PD together with the adjunct device shall be considered the effective PD for the purposes of signature detection, power delivery, and isolation requirements. 

2. Power Acceptance by the PD

The following requirements apply to the PD while being powered by MDI Standard Power.

The PD shall be capable of being powered by direct current.

The PD shall be capable of being powered via "two-pair" powering via either of the following sets of pairs with the stated polarity.  In each case, each wire in a pair is at the same dc potential, and the power supply potential is between the two pairs:

· The signal pairs (1-2 and 3-6), where pair (1-2) is negative with respect to pair (3-6).

· The spare pairs (4-5 and 7-8), where pair (7-8) is negative with respect to pair (4-5).

The PD shall be capable of being powered via either set of pairs (signal or spare) by a test circuit that consists of a source voltage of the proper polarity in series with a resistance.  The source voltage can have any value between 44 and 57 volts dc.  The series resistance can have any value between 0 and 20 ohms.

When the PD is being powered via one set of pairs (signal or spare), the PD shall not draw power from the other set of pairs.

When the PD is being powered via one set of pairs (signal or spare), the PD shall not deliver power to the other set of pairs.  An unpowered PD shall not deliver power to either set of pairs.  That is, when the PD is in any state, the current through any short-circuited set of non-powering pairs shall not exceed 1 mA dc.

3. Standard Signature Requirements

If an unpowered PD will accept MDI Standard Power, the unpowered PD shall present a standard signature at both pair sets.

If a PD will not accept MDI Standard Power, the PD shall not present a standard signature at either set of pairs.

If it is decided that a PD cannot accept power from both sets of pairs simultaneously,  when the PD becomes a powered PD, it shall remove the standard signature from the set of pairs from which it is not drawing power.

A valid standard signature shall meet its requirements when measured at the input to the PD.  The prescribed dc voltages and currents shall be positive where the polarity is as defined for power acceptance in Section 2.

A valid standard signature shall have a 25 kohm (+/- 5 %) continuous slope in its dc V-I characteristic at dc voltages between 2.8 and 10 volts.   Allowable voltage and current offsets TBD.

A valid standard signature shall have no more than 0.1 uF capacitance at dc voltages between 2.8 and 10 volts.

A valid standard signature shall have no more than TBD uH inductance at dc voltages between 2.8 and 10 volts. ???

When a PD is required not to present a valid signature, the PD shall have a slope in its dc V-I characteristic which is any of the following:

1. Always greater than 33 kohms at dc voltages of 30 volts or less.

2. Always less than 15 kohms.

3. Capacitance greater than 10 uF.

Valid Signature Test:  The valid standard signature of the unpowered PD shall meet the following requirements under all possible operating conditions under which the PD would be presenting its signature:

· Each set of pairs is measured separately at the input to the PD.

· The polarity of each set of pairs is as defined in Section 2.

· The input capacitance to the PD is measured at positive voltages between 2.8 and 10 volts dc.

· Criterion:  the capacitance shall be less than 0.1 uF.

· The dc V-I characteristic of the PD is measured at positive voltages between 2.8 and 10 volts dc.

· Criterion:  the V-I characteristic shall have a continuous slope of 25 kohms (+/- 5%).

4. Turn-On and Turn-Off Requirements

The unpowered PD shall meet the Turn-On Requirements when the prescribed test circuit is applied to either set of pairs that can be used to power the PD (i.e., the signal pairs or the spare pairs).

The unpowered PD shall meet the Not-Turn-On Requirements when the prescribed test circuit is applied to either set of pairs (i.e., the signal pairs or the spare pairs).

The powered PD shall meet the Turn-Off Requirements when the source voltage in the prescribed test circuit that is powering the PD is reduced to the prescribed level.  This requirement shall be applicable to either set of pairs (i.e., the signal pairs or the spare pairs).

Informative:  The PD is expected to power up normally at voltages between 44 and 57 volts dc at the PSE.  The cable may have resistance between 0 and 20 ohms.  During power-up the PD is expected to draw current that does not exceed the maximum operating current of 350 mA.  The PD is expected not to power up (i.e., not draw current, except for the current through the effective signature resistance) at voltages less than 30 volts.  A powered PD is expected to turn off when the input voltage drops to 30 volts dc.

Turn-on Requirements:  When an unpowered PD is connected to a test circuit that consists of a source voltage in series with a resistance, where the source voltage can have any value between 44 and 57 volts, and where the series resistance can have any value between 0 and 20 ohms:

· Criterion 1:  The PD shall power up normally.

· Criterion 2:  The current drawn by the PD shall be greater than 10 mA at any time after 5 ms.

· Criterion 3:  The current drawn by the PD shall not exceed 350 mA at any time.

Not-Turn-On Requirements: When an unpowered PD is connected to a test circuit that consists of a source voltage in series with a resistance, where the source voltage can have any value 30 volts or less, and where the series resistance can have any value between 0 and 20 ohms:

· Criterion 1:  The PD shall not power up.

· Criterion 2:  The current through the PD shall not exceed 1.5 mA.

Turn-Off Requirements: When a powered PD is powered by a test circuit that consists of a source voltage in series with a resistance, where the source voltage can have any value between 44 and 57 volts, and where the series resistance can have any value between 0 and 20 ohms, and when the source voltage is reduced to any voltage that is 30 volts or less:

· Criterion 1:  The PD shall turn off, i.e., the current through the PD shall be less than 10 mA.

· Criterion 2:  The PD shall return to presenting the signature on both sets of pairs.

5. Operating Current

While remaining in the powered state, the powered PD shall draw a maximum of 350 mA dc and a minimum of 10 mA dc.

Informative:  If either the minimum or the maximum is violated, the PSE will cease to provide full power and it will revert to the detection process anew.  The intention here is that the PSE monitor the current for safety and to determine when the PD has powered down.  However, when the current falls below 10 mA, the PSE delays actual power shut off for 500 ms.
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