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History of PoE

«SBEX
PoE Types
« Nonstandard
» 802.3af

802.3-2005, clause 33
802.3at-2009
802.3-2012, Clause 33
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* PoE provides power to devices over Ethernet

— Commonly used for VoIP desk phones
— Used for APs and other network devices

— The PSTN uses power over phone lines to
power analog traditional phones
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PoE Devices

» Powered Device (PD)
— Draws or consumes power

» Power-Sourcing Equipment (PSE)
— Provides power
— Endpoint PSE
— Midspan PSE
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Values used to identify the various classification
signatures.
Parameter Conditions Minimum Maximum Unit
Class 0 145Vto205V 0 4 milliampere (mA)
Class 1 145Vto205V 9 12 mA
Class 2 146Vto205V 17 20 mA
Class 3 145Vto205V 26 30 mA
Class 4 146Vto205V 36 44 mA
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Classes of PoE devices

Class Usage Range of maximum power used Class description

0 Default 0.44W1t01295W Class unimplemented
1 Optional 0.44Wto384W Very low power

2 Optional 384aWto649 W Low power

3 Optional 6.49W1t0 1295 W Mid power

4 Type 2 devices 1296Wto 2656 W High power
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Classes of sourcing devices

Class Minimum power from the PSE
0 15.4W
1 40w
2 70W
3 15.4W
4 30.0W




WILEY
PoE Devices (Endpoint PSE)
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PoE Devices Endpoint

» Alternative A - the PSE places power on
the data pair

 Alternative B - provides power on the
spare unused pair of wires in a
10BaseT/100BaseTX cable
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PoE Devices Endpoint (Alternative A)
10BaseT and 100BaseTX

8-pin RJ45 8-pin RJ45
Connector Connector
1 1
{3}
10/100 PHY 10/100 PHY
Data Pair il BE Data Pair
Power
Sourcing PS:’V?E‘ZU
Equipment (PD)
(PSE)

10/100 PHY 10/100 PHY
Data Pair Data Pair
Switch/Wireless Twisted Pair Cables Access Point

Controller (Cat 5 minimum)
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PoE Devices Endpoint (Alternative A)
1000BaseT

8-pin RJ45 8-pin RJ45
Connector Connector
1 1
1000 PHY % ; 1000 PHY
Data Pair ‘ 2 Data } Pair 2 ‘ Data Pair
1
1000 PHY 1000 PHY
Data Pair ﬂ; Duta } Pair 2‘% Data Pair

1000 PHY I
Data Pair

7

Dat

1000 PHY
Data Pair

[

Data

Pair

|~ [

)

| 1000 PHY
Data Pair

1000 PHY
Data Pair

——

SPowt_er .| Powered
QLRI Device
Equipment (- (FD)
(PSE) L
Twisted Pair Gables
Switch/Wireless (Cat 5 minimum) Access Point
Controller
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PoE Devices Midspan (Alternative A)
10BaseT and 100BaseTX

8-pin RJ45 8-pin RJ45
Connectors Connectors

10/100 PHY
B Data Pair

Powered
Device
(PD)

| 3 10/100 PHY
Data Pair

Access Point

10/100 PHY
Data Pair

10/100 PHY
Data Pair
Switch/Wireless
Controller

Equipment

Sourcing
(PSE)

Midspan Power
Insertion Equipment
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PoE Devices Midspan (Alternative A)

1000BaseT

1000 PHY
Data Pair

1000 PHY
Data Pair
1000 PHY
Data Pair

Switch/Wireless
Controller

8-pin RJ45 8-pin RJ45
Connectors Connectors
11 1 1

’F 1000 PHY

Data Pair

P
1000 PHY
¢ Data Pair

P—
¢ 1000 PHY
E Data Pair

1000 PHY
Data Pair

Power — Powered
Sourcing L Device
Equipment (PD)

(PSE)

Midspan Power
Insertion Equipment

Access Point
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Power-Sourcing Equipment Pin Assignments

1000BaseT Coometions Cnecions
midspan PSE,
Alternative A

Equipment (PD)
(PSE) —

Midspan Power Access Point
Insertion Equipment
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Power-Sourcing Equipment Pin Assignments

10BaseT/100B
aseTX Comnecor ploskires
midspan PSE, LI !

Alternative B @l
Data Pair

| Scuring
0) |Equipment
(PSE)

Device

| B

]
0 O

: | - )
O O

oy 3 ; y |E 101100 PHY
Data Pair g L] § Data Palr
\— (] O
Switch/Wiredless Midspan Power Access Point
Controlir nsertion EqQuipment
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Power-Sourcing Equipment Pin Assignments

-pin R4 8-pin RU4S
1000BaseT Connect C:mnil:l\:-'s
midspan PSE, : ‘/{
. 1000 Pt 3 A ' 3 1000 PH
Alternative B aave 3¢ | 2 3 a7
St || ' O
f 1
1000 P! < [ ol
3 Par ; s 3 ata Parr
: 1000 PH
4 C 3 ata Palr
] : : ] 000 PH
ata Par 3 6 < ata Parr
Switch/Wireiess
Controlier
Power Powerac
Sourcing Deavice
Equipment (PD)
{PSE) —

Midspan Power Acoass Point
nsertion Equipment
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PowerDsine power injector and PoE hubs




C«sBEX FWILEY

PoE Devices
Three PSE Solutions

Option 1 Option 2 Option 3
Switch
(without inline power)
Switch with X
inling power ] ey Switch
(without inline power)
:[uu m ]

Inline Power
Patch Panel

Power injector

o evrvyy ovrenrvy svveney |
vy |
3 Power cord
fo
2 ®
@
Power [%]
. supply
S
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Planning and Deploying PoE

« Power planning
— PSE must be capable of providing needed power
* Redundancy

— Devices powered by PoE must have failover
options in enterprise deployments
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Port level PoE budgeting
CJ &
[ cenified Wireless Nework adminisvator: cWNA-PWOR06 & |
«SBEX ®WILEY

Power budget monitoring

Lestie Peraer Pows red Oevice Ty
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802.11n or 802.11ac and PoE

» Almost all of the current generation of 3x3:3
dual-frequency 802.11n APs are capable of
running with full transmitter capabilities using
802.3af PoE

* The next generation of 802.11ac hardware will
use a new chipset that enables beamforming
capabilities, which will require more processing
resources and therefore more power
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Fluke NetTool Series Il inline network tester
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Chapter 17 Summary
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