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Power over Ethernet (PoE)

Powered Devices

Description

Power over Ethernet (PoE) allows data and
power to be transmitted to remote devices over

R
standard Ethernet cables - K
Power Sourcing Equipment
|IEEE 802.3af/at/bt and LTPoE++ standards (PS8) ;
ensure device compatibility ‘

Benefits

Easy Installation - Deliver data and power

: Release Max Delivered
over a single cable o st
13w

Increased Safety - Eliminate AC wall adapters IEEE 802.3af 2003 Type 1
Worldwide Use - Standardized power JEEIE 0ZaEl 2009 Type 2 25.5W
o Type 3 51W
System Monitoring - Central power 2 SR S S
management Type 4 71.3W
LTPOE++ 2016 LTPoOE++ 90w

40 16 May 2022 Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.



PoE System Block Diagram-End Point

Alternative A

- PSE
Controller

| =

DATA g

Twisted Pairs
Ethernet Cable

Data Pair

DATA 3

y

P4

MAX5971 — Single
MAX5984 -Single
LTC4266 — Quad
MAX5980 - Quad
LTC4271/70-12
LTC4271/90-8

Powered Device, PD

_—e,e e —— e e — e — e o e e o e e e e —— e — —— —— — — —

MAX5986, 6.4W

J §H€ DATA
= I

Powered
* Device

DC-Dc
Converter

o— Interface —
EDATA
LTC4269-1, 25W

&
: ggmm MAX5969 MAX5974
=
&
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PoE System Block Diagram-Mid Span AR

AHEAD OF WHAT'S POSSIBLE™

Alternative B

Power Sourcing Equipment, PSE

RJ45 Powered Device, PD
T T T T T T T T T T T T T T T T T T T T } R4
| | N ,
| MAX5971 - Single pata | Z ) : . DATA MAX5986, 6.4W |
| MAX5984 -Single | [ ey N |

I owere
| LTC4266 — Quad , | * e CDC-Dc |
I MAX5980 - Quad : . ST Interface — Converter
| LTC4271/70-12 DATA} % |E 00 & % gDATA |
| LTC4271/90-8 i : LTC4269-1, 25W !
| | E : i :
| | |4 R 4l ! |
A 10N IE| DATA MAX5969 MAX5974 |
: — PSE | : (] | ,

54V —— Controller - I

| = Spare Pair {§ i * |
I : 7 7| | _I_ |
| . Blipatsen |

I
e i = Twisted Pairs !— ——————————————————————————————— !

Ethernet Cable
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AHEAD OF WHAT'S POSSIBLE™

Type 3,4 - 4PPoE Solution w/ Single-Signature PD B2

Alternative C

LTC9101/03-8

DIODE

el MAX5996 |

BRIDGE

DATA %

Power Sourcing Equipment, PSE Powered Device
'__________________________BJ45 RJ4E __________________________________
- | ! f :
s ERE [T LTC4295,90W |
| DATA | s [ of | — DATA | POWER
| IEEE802.3bt
' —_i PSE : : _|— —H—DIODE — —_ — 4 OUTPUT
|54V — Controller | | o DC-Dc
: — : . X . : _‘— QI(’\:I-B\C{}E_ Converter
| DAT§ gL L OUC L =3¢ oara cowered | | MAX5974
: 1T J_ | : Device
| T : | Interface
' | |
' LTC4279 — Single ) SRR d i
|
| L TC9101/02-1]2 DAT§ g i s DU

| |
|
| = | |
' | |
| g H |
|
| e i
| | |

|

|

|

|

|

|

|

|

|

|

DATA LTC4294 l
L > MAX5995- |
|

|

|

|

|

|

|

|

Ethernet Cable
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Type 3,4 - 4PPok Solution w/ Dual-Signature PD

Alternative C

L )
: i DATA

| + IEEE802.3bt

' e PSE

: MV — Controller

=

: DATA}
| 1

| T

I LTC4279 — Single

| LTC9101/02{12 DAT%
| LTC9101/03+8

i

: DATA}
| o

3
S
s

3
=
R

Powered Device

| j{ LTC4295,90W
_ DATA
—l_ —p—+— Powered —(—— DC-Dc
DISF?E DEYEE Converter
ACTIVE Interface
i E MAX5974
DATA
LTC4294
MAX5995
| %EDATA MAX5996
E P Taice -
_ AcoTTVE Interface
J— _ —

Ethernet Cable

BRIDGE
DATA

—_—,— e —_— e e —— a1

POWER
OUTPUT
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Single-Port Repeater

RJ-45
48V or RJ-45
54V
PSE1 :| [
r --------------------------------------------------------------------------
100m Cable :
E r ra.au.rﬁmmA for Data Layer
& i »
| HdV :
MAX5969B | — 4 |} ‘| MAX5971B* | ==
3afiat PD i < | I E Jaflat Single :
+ AR l ] Fort PSE . T
[ ' L}
i . S ———
E MAX5974C E
1 Flyback '
: 30-57V/ 3 IVA54Y 3af/3at 12C Programmable '
[ ] [ ]
*3af/3at Pin Selectable w/ MAX5984A
i PD1 :
R R N N N N N N N ]

45
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PD2
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Multi-Port Repeater B

AHEAD OF WHAT'S POSSIBLE™

i DATA (e mnmmmnemmmsrmssemimeemssseemesssesssessseessseessesessessemssei .
f 91W 3bt PD b :
O E s
| * ForE D45V Flyback< | i
MAX5996 MAX15159 b ; ;
DATA ] N = : i
th=ll> > | -
a * o Ix45W Flyback< | 1 & ; .
i : MAX5996 MAX15159 ! 1TC9102 | | E
i 51V 361 PD ! aE—::U
g Do eeececoeeeeeeeeeeeeesronaemmoeiemmnenamnneememeeeeeeeeaeeennns S SR J :
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Plug & Play: Everywhere Connected

- =
3 B 1 R
- 1]
IP-Phone IP-Camera Wireless-AP IP-Lighting IP-Door Ctrl Roadside Unit

?\“

'j"

eBqulng f
"‘“‘Tn" -‘. g 7 lF.-ﬂ

1

_ Wk

-. -
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Introducing: LTC9101/9102/9103 . > [
PoE PSE 4-Port to 48-Port Chipset

§ DI ADI Power by Linear
%

’\S} Industry-lowest power dissipation
: Parallel Detect/Class
DI ADI Power by Linear- DIADI Power by Linear DI ADI Power by Lincar DIADI Power by Linear-
IZIC:‘T;SN??ZN LTC9102 LTC9102 LTC9102 @ - A” Chan nels deteCt/ClaSS
1 ! '_1" M T 1 = 1 -

simultaneously

Configurable Identity

= AT/BT single-channel ports (to 48
ports)

= BT dual-channel ports (to 24 ports)
= Mix allowed

o5

Oy

= Shared Digital Controller and Transformer
* Reduced Component Count

= No I°C nor 3.3V Isolation Required

( 4 Hot swap loop improvements

= Immediate recovery from surges
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Footprint Compatible Channel Controllers

LTC9102

CAP3 1
EXT3 2

GATE1 3

ouTt 4

SENSE1 5[
VSSK1 6 [

VSSK2 7

SENSE2 8 |

0uT2 9
GATE2 10
GATE3 11
ouT3 12

SENSES3 13
VSSK3 14
VSSK4 15
SENSE4 16

ouT4 17
GATE4 18
GATES 19
0UT5 20
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LTC9102
12-Channels

TOP VIEW
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52 ID1

51 1D0

50 GATE12
49 0UT12
48 SENSE12
47 VSSK12
46 VSSK11
45 SENSE11
44 OUTHH
43 GATE11
42 GATE10
41 0UT10
40 SENSE10
39 VSSK10
38 VSSK9
37 SENSE9
36 OUT9

35 GATE9
34 GATES
33 0UT8

LTC9103

Relabeled

Channels

Removed
Channels

CAP3 1
EXT3 2[
GATE1 3|
oUT1 4
SENSE1 5[

VSSK1 6
VSSK2 7

SENSE2 8 [

ouT2 9
GATE2 10
GATE3 11

ouT3 12

SENSE3 13
VSSK3 14
VSSK4 15

SENSE4 16

0UT4 17
GATE4 18

NC 19
NC 20

8-Channels

LTC9103

TOP VIEW

62 DPA
61 DNA
60 Vge

59 CAP4
57 DNC
56 AGND
55 PWRIN
54 NC

53 NC

L 158 PWRMD

T 63 CNA

r

L]
==
L]
==
L]
=
L]

,._
L
L
L
L4
L]
L
L_'
L
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52 D1
511D0

50 GATES
49 0UT8
48 SENSE8
47 VSSK8
46 VSSK7
45 SENSE7
44 QUT7
43 GATE7
42 GATE6
41 0UT6
40 SENSE6
39 VSSK6
38 VSSK5
37 SENSE5
36 OUTS
35 GATES
34 NC

33 NC
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Scalablility & Flexibility

- 24-Port Sample System — af/at/bt Configurable
= (4) 4P ports (2 channels)
= (20) 2P ports (1 channel)
= Total channels 28

LTC9103 LTC9102
- (1) LTC9102 Eight 2-pair ports Twelve 2-pair ports
= (2) LTC9103 8 channels 12 channels

LTC9103
Four 4-pair ports
8 channels
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15t Digital PD: MAX5996 BVICES

IEEE 802.3af/at/bt Compliant High Integration 90W PD Controller

* High Integration v @:ﬂ v
 Telemetry through Single Pin Communication ) VDD MEC 3
* High Flexibility PG e
* Reliable Power Source I - DET
) o 4 o - P | e
- IEEE802.3bt Compliant _l i comverter
- Built-in 100V 90W 100mQ (25°C) Isolation Switch ! { ctss TN =]
*  Proprietary PoE Power Management (Patent Pending) 1 vss VIR o comp
*  Accurate Power Telemetry +/-3% 54V
¢ Constant Power/Current Limit +/-3.5% . COMP % ;
*  LLDP Reclassification Capability, 350mW/LSB { LLop P
*  Multi-Classification & Single Pin Indication ey =
*  Overtemperature Protection UL
* Selectable Green MPS
* Intelligent MPS (Patent US9152161);
*  Simplified Wall Adapter Interface
* Inrush Current Limit During Startup Samples & EVKit Now
*  Current Limit During Normal Operation
+  Pin Compatible with MAX5995A/B, Comparable with MAX5995C Mass Production Now
* IPC9592 compliant package in 5mm x 5mm TQFN-16

53
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Featured PD: MAX5969B + MAX5974A

Compact Type 1 PD Controller + 12V/15W PWM Controller

Very Low-Cost Class 3 PD Solution S il e

Extremely simple to designin
High Efficiency of 92%

No Opto-coupler and Shunt Regulator
Frequency Foldback:

= Reduces Fsw to half at light load
= High Efficiency at light load 95%

12V EVKIT Efficiency
@Vin=48V

85%

90% —/._.;F-Jﬂi"ﬂ'.'“
S 80%

E 75%
70%

/

65%
60%

R

0
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Featured PD: MAX5986/87
Compact, Class 2, High Integration PD

Features:

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

40%-60% Fewer External Components
Input Voltage: 33-57V

WAD Input Voltage: 30V up to 57V

Vout: 12V/ 0.5A; eff: 93.3% (non-isolated)
Vout:3.3V/1.6A; eff: 91.3% (isolated)

EFFICIENCY({%)

100.C00

50.000

80.000

70.000

60.000

50.000

0000 C€.100 D.200 0.300 0400 0,500 0.600

EFFICIENCY vs. OUTPUT CURRENT

——VIN=36V

== VIN=48V
VIN=57V

OUTPUT CURRENT(A)

Line and Load Regulation: £1%
Switching Frequency 214kHz

Efficient Light Load Operation w/ Frequency
Fold-back

Pin Selectable MPS

/ViAXisvi
1400 757-7600 WYN UAX cCco

" Cou =
MAXS986A EVALUATION KIT &
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Classl,2 PD Solution w/ MAX5986

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

Vinl

v_[ss(:" » 4 S
- | |
3N ™ < VvCe e 8 g X ﬁzgqu
POEINLS | [S POEIN2 £ - n s 4 “ 2 10 '
. vEc > VM ——-ﬁ_
? v_.lD_D B2 VSS
13 U1l 7
v MAX5986 VDRV _”-—
D3 D4 0.1uF 5V
i\/ i( s RREF LX 2 —%Mf\ L
’K ’K SE 12uH
2 c4 ——10uF §R5
p— 6 5 %
% X * X owr s ° s "
f f o w8l 4 38 e |
— u gr—
(o) (o) (o) RZ
‘ J_ J | = | o’I c1°I q-I Q ._5}./9\'(/\
VSS i
VSS1
MAX5986 5V/800mA PD VSS
Integration
Reduces
External
Components
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|Isolated Solution w/ MAX5986 e

AHEAD OF WHAT'S POSSIBLE™
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R " N E I e 8 M/N__lfm;:m
b i]
VoD @ c £
13 ul 7 I . 7 T
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S BROSMIOORLP | QWF  VE§ CI00 )
16 . 2 7 6 OPEN RIOO
TXI14P1, 11 RRH 1 ki OPEN
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Featured Part: LT4321
PoE Ideal Diode Bridge

IEEE 802.3bt 71.3W IEEE 802.3bt 71.3W
Schottky Diode (B2100) LT4321 (30mQ FET)
55°C tRISE 16°C tRISE

LY
LT4321
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ldeal Diode
Bridge

10x Less Power
Loss vs. Standard
Diode Bridge




IEEE Compliance and Certification

Standards Definition

< IEEE

ADI maintains close
iInvolvement with IEEE
committee PoE
standards

59 16 May 2022

¢ sifos’

3'd Party Test/Test
Equipment

Technologies

o pee—

TECHNOLOGY
Part of Novanta

University of New Hampshire

s
' f O 1 InterOperability
* Laboratory

ADI tests its solutions with 3™ party
Sifos and REACH PoE test
equipment

ADI| takes part in PoE plugfest events
at UNH loL

Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.
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PoE Certification

%
| . byLier DEMO MANUAL DC2476A-A

et h e rn et a l l] a n.g,\_eiciency |EEE 802.3bt (POE++, Type AL?;V?/% IL\I\?):SSD]
with Flyback DC/DC Converter and Auxiliary Supply Input

D38 | ADIPOwertyLiear L Deais0A ey o ma e o

DC3159A and DC3017A
LTC9101-1/LTC9102/LTC9103 Up to
24-Port, 4-Pair IEEE 802.3bt PSE

DESCRIPTION
Demonstration kit 3160A-KIT is an Ethemet Afiance Gen
2 PoE certfied up to 24-port IEEE 802 3atbt-compliant

9102, and LTC9103 use a peoprietary
the LTCI101-1 to directly

{eircait board are available.

e v e 9 i e

the

In the DC3160A-KIT a singl
ler Intertaces [

nalog ct , X

controllrs for 40 power channels total. Up to twenty-  manual provi
four IEEE 802 3al, EEE 802 3at, of IEEE 802 3bt powered  DC3160AKIT
devicas (PDs) can be connectad to the DC3160A-KIT and

pOwered from 4 Systam using  sngl power supgly  D2510n es for thi ceclt board are avallable

BORARD PHOTO Pt marking is sithar ik mark e loser mask

v

Table 1. DC3160A-KIT Options and PSE Controfier Chipsets

BENO KT__| DADGHTER cARD | WOTWER AR | CHHY VERSON | LTCHE COONT | LTEGVE COUNT | 4P PORTS
Sovwa | ocoka | voenea | 4 | 4 s u
DCHBORENT | Cuoisaks | D0m0AA | T 2 T 2 |

25 PoE certified ADI EVAL
boards
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ADI's Advanced Applications Support

urge
= |[n-house testing capability

= 1.2us/50us and 10us/700ps, up to 6.6kV
= ADI EVAL boards tested to IEC61000-4-5
= ADI provides surge robust solutions

EMI/EMC

= |In-house testing capability

= CISPR32 conducted emissions test results
available for ADI EVAL boards

+++hHpisps s 1 o

- - * - 1
AR,

i YSeNAR

= - g ] § h B

=

"
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No Dithering added in MAX5969+MAX5974 PD DEVICES

AHEAD OF WHAT'S POSSIBLE™

Date: 9192011 Time: 11:32:01 AM
CISPR 22 B TEL COND [AVE] Test Lead: RJ45 E-NET 56WDC PoE Sequence#: 13

I H II1 ' I
\IFI\hu |

2071

10 - ; .
0.15 1 10 30
Frequency [MHz]

Sweep Data — 1-CISPR 22 B TEL COND [AVE]
2-CISPR 22 B TEL COND [QP]
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5% Dithering Added MAX5969+MAX5974 PD DEVICES

AHEAD OF WHAT'S POSSIBLE™

Date: 9282011 Time: 14:24:16
CISPR 22 B TEL COND [AVE] Test Lead: RJ45 E-NET 56VDC PoE Sequenced: 37

ad
o \
\ 2
1
M
n
20T
10 + +
0.15 1 10 30

Frequency [MHz]

——— Sweep Data ——— 1.CISPR 22 B TEL COND [AVE]
——— 2-CISPR 22 B TEL COND [QP]
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