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Video recording of this presentation
https://youtu.be/2xt5wVd5w4s
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The Future is Increased Connectivity

Ethernet to the Edge/10BASE-T1L
= What is 10BASE-T1L (IEEE802.3cg-2019)
= 10BASE-T1L vs. Existing Communications

10BASE-T1L Market Insights
10BASE-T1L Technology Insights

PoDL/SPoE Technology Insights
ADI Chronous™
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The Future Is Increased Connectivity
Delivering the promise of Industry 4.0
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Ethernet to the
Edge/10BASE-T1L
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What is 10BASE-T1L (IEEE802.3cg) s

AHEAD OF WHAT'S POSSIBLE™

IEEE® 802.3cg™ Approved Standard Nov 7t 2019 ADIN1100 - Low Power 10BASE-T1L PHY usgc,g%g

10BASE-T1L
10MBIt/s
Power & Data over the cable

Single Twisted Pair
(Fieldbus Cable, NOT Standard CAT-x Cable)

Full duplex, Point to point
Distance up to 1km
Suitable for intrinsic safe (explosive safe) applications
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4-20mA HAR

1.2kbps 31.25kbps

Data Bandwidth

Higher Level
Ethernet
Connectivity

Complex Gateways Complex Gateways

Power to Instrument <40mW Limited Power
Knowledge/ Shrinking Shrinking
Expertise Knowledge/Expertise Knowledge/Expertise
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AHEAD OF WHAT'S POSSIBLE™

10Mbps

» »
'''''''

No Gateways
Seamless Connectivity

IS: 500mwW
Non-IS up to 60W
(Cable Dependent)

Ethernet technology is very familiar to
all college graduates
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100BASE-TX/1000BASE-T vs. 10BASE-T1L BEVICES

AHEAD OF WHAT'S POSSIBLE™

PHY Key Features 10/100/1000 10BASE-T1L

- o
Cabling "t«# ‘ Potential to reuse existing fieldbus cabling
2 or 4 pair Ethernet Single Pair Ethernet

100m Up to 1km Field Device Connectivity
10Mb, 100Mb, Gb 10Mb Upgrade from 4-20mA and Fieldbus data rates
RJ45 Two Pin Connector Small two pin connector

IS Compatibility @ No Yes Can be used in Zone 0, Div. 1

Power and Data on SPE

.....
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—
e
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- -
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10BASE-T1L
Market Insights
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Ethernet-APL DEVICES
Optimization of Process Automation with Actionable Insights

Actionable Insight

Enterprise/IT Enterprise/IT

6b Ethernet i L e mmee— P - ———— - —-
n » Gb
-TIL
g
S PLC and DCS Switch
Control/OT % PLC and DCS Control/OT
=
= 10BASE-TIL 'LRENL( lkm max
U -] 2 . Trunk
Z . & 10BASE-T1L = I
L o
: 4 Zone 1 2 T
g g one E Zone 1
E E Single Pair Ethernet E
tolk
Field/OT R Field/OT JOBASE-TIL SF’UR 200m max
Spur

nEun ﬂM

Seamless Edge to Cloud Connectivity with Ethernet-APL

. 2PIR @

Higher Power
Instruments (up to 500 mW)

Zone 0

e

Edge Processing

End Node/OT End Node/0T

M Ethernet-APL/10BASE-TIL M Gigabit Industrial Ethernet
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Process Automation — Transition to 10BASE-T1L DEVICES

AHEAD OF WHAT'S POSSIBLE™

[
2 ® Standard ® 4mAto20mA  © Gbindustrial  ® 10BASE-TIL
a & Ethernet with HART Ethernet Industrial Ethernet
E —
Office/IT
Information .
Technology [ - | | - ADI Enabling Edge
= =HHEISE ==y == =l 1 [T~ oo /7 A
5 = ;I = 10BASE-TIL Connedctivity with
£ - - 10BASE-TIL
=
8 PLC and DCS PLC and DCS ]’ PLC and DCS :0?'9; A D I N 11 OO
witc|
10BASE-T1L PHY
Remote I/0 I0BASE-TIL  J L e mmems
! e
il 4 mA to = 4 10BASE-TIL 10BASE-TIL
o 20 mA 5' Field Switch Field Switch
3 Software |/0 Ty
oono =
BEEB 4 mA to
Production
Facility/OT
Operating
Technology E
& .
: 2
= Zone 0 New 10BASE-TIL Devices Legacy 4 mA to 20 mA ;S;
> up to 500 mW
3
=
=
t=
w
Legacy 4 mA to
20 mA Connection Seamless, Edge-to-Cloud Connectivity
Transitioning to Seamless, Edge-to-Cloud Connectivity with TOBASE-TIL >
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Industrial CbM Asset Monitoring Connectivity
SPE/10BASE-T1L & MQTT

Condition
monitoring
applications

Field Asset 10BASE-T1L Connectivity

Asset health insights
on aconverged IT/OT network

s

NLIR

Private Server Cloud

Single-Pair Ethernet Messaging Transport

(SPE)/10BASE-T1L Protocol (MQTT)

* Power and dataona = Messaging protocol for
single twisted pair edge devices

¢ Up to 1-km distance = Low memory footprint for

* 10-Mb data bandwidth low-power edge devices

. N_o gateway required to IT/OT Ethernet Network . D|re(_:t connectivity to cloud
higher-level Ethernet or private server

10BASE-T1L/ MQTT

= Open-source
implementations available
= Interoperates with OPC UA

MEMS Vibration HURASE T B |
Sensor -
> [t Single Twisted Pair Cable G D
{(e) 8
000000
Low Noise Power & Data up to 1km

High Bandwidth

Low Power
Processor PHY

Field asset, smart sensor connectivity with a 10BASE-TIL PHY
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Seamless, Edge-to-Edge Connectivity Solutions
Intelligent Buildings Automation

i

Enterprise/IT

HVAC Systems

|IP Cameras 10BASE-T1L

Building Access Controls '”HI

, -
Fire Safety Systems }ﬂ'\ tj
Single Pair Ethernet \ ——

up to 1km
N ]

Elevator Systems \

@ Legacy 4 mA to 20 mA/DO/OV to10V @ 100 Mb/Gb Industrial Ethemet
@ Standard Ethernet @ 10BASE-TIL Industrial Ethernet
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Building

End Node/OT
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10BASE-T1L
Technology
Insights
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Process Control Use Case — Ethernet to the Edge  Qodices

GB Ethernet

95 «;5:'\}
YR g

Bealiealiea

e ——.

PLC
REL7 g
7 i
CPU Comms I/0 Cards
e e a e

Marshalling
Cabinet

o |

LI.A—J
HART®
Gateway and Multiplexer \

NI Hi Room

I

Intrinsic Safe Barriers \ Field

Shielded Multicore

4 mA to 20/HART Cables

Field Junction Boxes Up to
Tkm+

Shielded Individual

4 mA to 20/HART Cables

Field Devices @ j

N Sensors and Actuators
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Challenges in Existing Architecture
= Limited Bandwidth

= Limited Available Power at the Edge Node
= Complex Gateway Translations

Complex Cabling Network

Intrinsically Safe Zone 0
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GB Ethernet

R
-
CPU Comms I/0 Cards

I, 111111111
(@@

Marshalling
Cabinet

uu!!!!!!!!!uuu!!!!!

PTRP.ATT

PLC [ ]

HART®
Gateway and Multiplexer

Intrinsic Safe Barriers

Shielded Multicore
4 mA to 20/HART Cables

Field Junction Boxes

Shielded Individual
4 mA to 20/HART Cables

Field Devices @

Sensors and Actuators

\

— N

>Contru|
Room

Field

Up to
1 km+

GB Ethernet
o " ERI

fﬁ
CPU Comms

10BASE-TIL
Power

Built-In
Zone2fZonel
Intrinsic Safe Barrier

l_lT &—0 2

10BASE-TIL 10BASE-TIL 10BASE-TIL
Field Field Field
Switch Switch Switch

PeTRP.LET

Built-In
Zonel/Zonel
Intrinsic Safe Barrier

10BASE-TIL Spurs

Field Devices @

Sensors and Actuators
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Field

Up to1km+

Up to 200 m



ADIN1100 10BASE-T1L PHY B

Sampling Now! Ultra-Low Power
FEATURES 10BASE-T1L PHY

10BASE-T1L IEEE® Std 802.3cg™ -2019
compliant

Supports Intrinsic Safe applications
= 1.0V pk-pk & 2.4 V pk-pk transmit levels

Single supply 1.8 Vor 3.3V
= Mode dependent, multiple supplies also possible

Ultra-Low power consumption
= 1V pk-pk with Dual Supply — 39 m\W
= 2.4V pk-pk Multiple Supplies — 75 m\W

= Specification for all power options in datasheet WWW. analoq . COm/ADl N 1100
Small package 40-lead LFCSP

Industrial temperature range -40°C to 105°C
18// Analog Devices Confidential Information. ©2020 Analog Devices, Inc. All rights reserved. u AD I Chr Onous



http://www.analog.com/adin1100
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ADIN1100 10BASE-T1L PHY e

Configurations
= Unmanaged using hardware pin strapping
= Managed via management interface (MDIO)

[ e o e . - - e - e - - - ——

Standard PHY Data Interface

= MiIl, RMIl, RGMII Interface

= 25 MHz crystal oscillator/clock input frequency
= 50MHz clock input for RMII

I
}
Capacitive |
Coupled MDI 1 Terminal

>
Screw
ADINTI00 : . :
Single Twisted Pair Cable

Up to a Distance of 1Tkm

Low Power

I
I
|
10BASE-T1L Modes bl :
= 1.0V pk-pk & 2.4 V pk-pk transmit levels :
= Master / Slave :

= Auto-negotiation

Simplified 10BASE-T1L Connectivity Diagram
Diagnostics
= Frame Generator and Checker
= Multiple Loopback Modes
= |EEE Test Mode Support
= Cable Diagnostics
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EV-ADINI100FMCZ-U1 ~ EMC Tests to Date ~ ——

IEC 61000-4-4 electrical fast transient (EFT)
= (4 kV)

IEC 61000-4-2 ESD
= (x8 kV contact discharge)

IEC 61000-4-2 ESD
= (x15 kV air discharge)

IEC 61000-4-6 conducted immunity
= (10 V)

EN55032 radiated emissions
= (Class A)

Testing ongoing — Consult Datasheet for latest
information

Link Speed: SPEED_10BASE T_1L  Link Status: LinkDown
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Power over Data Line (PoDL)/Single Pair PoE (SPoE)

10BASE-T1L: IEEE Std 802.3cg™-2019

PoDL - Power over Data Line
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AHEAD OF WHAT'S POSSIBLE™

Class 10 11 12 13 14 15 PoDL is PoE for one-pair Ethernet PHYs
VsEanay) (V) 30 30 30 5 58 e PoDL is an industry standard: IEEE Std.
VpSE_oC(min) (V) 20 20 20 50 50 50 802.3bu
VesEin (V) = 20 = 0 0 = |IEEE Std. 802.3cg further specifies PoDL for
Ipi(max) (1A) 92 240 632 231 600 1579 10Mbps industrial systems
Petass(uin) (W) 9 i L s 2 e Intended for industrial sensors, factory
VeDguin) (V) 14 14 14 35 35 35 automation, Internet of Things, etc.

Pppmax) (W) 1.23 3.2 8.4 7.7 20 52 Safe, fault-tolerant and easy to install
Anywhere that both data and power over just two
conductors is valuable
Single Pair Ethernet Cable
DATA SPE il (S i, &) T4 e, A Iz SPE DATA
HOST1 (N , . K= HOST?2
~——1 PHY H —1H PHY N
Data + Power
. < Q .
| 1k Lk RN &
Power Sourcing Powered
Equipment C——)| PoDL PSE PoDL PD [ Device
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ADIN1100 Media Converter with Harting Connector
10BASE-T to 10BASE-T1L with PoDL PSE

23 // 18 February 2021

©2020 Analog Devices, Inc. All rights reserved.

Riga v ' Y3
AR - A
a = - - '
BOOT - s
s |
5401

Ra)?

5400 404 Ve
srer | v
sG]
Cadd

1

\uioz  LINK IESE6202 ¢o00. 0000 S = %0
2 acriviTYIER o201
PaDL(-_leD €00

2
' e
/ ,_,j—-not“‘<' §s

% Cloy = l AR
.
._-l
PoDL Curlee T ' "l_,;
102 RI11

50( 0 ) 10 Baasd s ANALOG
08-063976 REV B UL T4 DEVICES

DEMO- ADINIIOO D17 SN R

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

2 ADI Chronous



10BASE-T1L Articles and Videos

-~ Articles

= Enabling Seamless Ethernet to the Field with 10BASE-T1L Connectivity
Ethernet-APL: Optimization of Process Automation with Actionable Insights
PROFINET to the Edge: Single Pair Ethernet
= New Single Pair Ethernet with PROFINET

- Videos
= ADI: Enabling Ethernet to the Field with 10BASE-T1L Connectivity
= ADI & 10BASE-T1L & Gb: Future Ethernet Physical Layers In Industrial Systems

24 // 18 February 2021 ©2020 Analog Devices, Inc. All rights reserved. u AD I Chr onousm


https://www.analog.com/en/technical-articles/enabling-seamless-ethernet-to-field-with-10base-t1l-connectivity.html
https://www.analog.com/en/technical-articles/ethernet-apl-optimization-of-process-automation.html
https://profinews.com/2020/06/profinet-to-the-edge-single-pair-ethernet/
https://profinews.com/2020/11/new-single-pair-ethernet-with-profinet/
https://www.youtube.com/watch?v=MTw370Tneio
https://www.youtube.com/watch?v=jxBwhkb0ezU
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Physical Layer Devices i i

e Embedded Switches

Platform Solutions
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