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ETHERNET -

Network system
connecting computers
to printers __

Used widely in
commercial
systems

Idea first
conceived by Protocol
Bob Metcalfe e_xtendec_j to
— industrial

applications



MARKET INSIGHT
& TRENDS ON
INDUSTRIAL
ETHERNET &
COMPONENTS







Global revenue of
accounted for

of the market

Industrial Ethernet components to
grow
at

P
ﬁmmo 101 01011

in
the last 4 years at

Ethernet connected nodes
grow from 28.8 million to
by 2021




Industrial ETHERNET
growing steadily with

new nodes for
Fieldbus declining in
year 2021
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Fieldbus:
28% (30) ) fieldbus
Annual growth: -1% 9 2 PROFINET

18%

Modbus RTU

. Industrial Ethernet:
65% (64)
PROFIBUS DP Annual growth: +8%
EtherNet/IP
17%
Wireless: .
70/0 (6) = YR - ey EtherCAT
» & 8%
Annual growth: +24% 0
I
HITIS
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The market for industrial ethernet infrastructure components by industry: World

Power - Transport And Distribution F | | 1

Power - renewable ’Fl : : : : :

Power - traditional Hrl : : : :

Oil and gas Hrl : : : :

Metals and mining ‘F : : [ : : :

Food and beverage 1“1 : : : : :

Chemical and pharmaceutical |Fl : : : : :

Other discrete industries HFl : : : :

Semiconductor and electronics HFI : : : : Industrial

Robotics ‘F : : : : : : ETHERNET

Packaging machinery ‘Fl : : : : : components

Machine Tools # : : : : : are used

Food and beverage machinery ‘lﬁ : : : everyw here;

Automotive "_'—I—il—ql—'n- automotive
0 100 200 300 400 500 600 700 segmentis an

Aevenes (§ milions) early adopter

Notes: Date issued: March 2018
Source: IHS Markit
© 2018 IHS Markit




WHAT IS
SINGLE PAIR
ETHERNET
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Conventional
Industrial Ethernet —
2-pair or 4-pair
cables

Single Pair
Ethernet —

1 twisted-pair
cable!
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Data :
Hisfe A Cable Design

This is how the
evolution looks like

10 Gbit/S

from traditional
Ethernet into SPE

1 Gbit/S

Single pair

loT/lloT
/lloT YA

100 Mbit/s
1 Gbit/s

100 Mbit/s

Cat.5 Cat.6 Cat.7 IEEE 802.3 bp
NEW: Single pair Ethernet




Here are the benefits

of SPE at a glance

Standardization of technology
in IP-based networks,
from sensor to ERP

Faster & easier
on-site installation

Cost-efficient due to
elimination of
existing gateways

One standard for
universal use in the entire
automation industry

SLAPP

Potential replacement
of Fieldbuses

Light-weight & space
saving design

Existing 2-wire
Ethernet infrastructure
may be re-used

Power over Data
Line (PoDL)
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Fast Ethernet
100 MBit/s per twisted pair, unidirectional

Let’s understand the GBit Ethernet
d I f feren t E t h ernet 250 MBit/s or 2.5 GBit/s per twisted pair, bi-directional

versions in the
Industry

Single Pair Ethernet
100 MBit/s or 1 GBit/s per twisted pair, bi-directional
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©IEEE

10 Gbit/s 802.3 ch - 15 m (STP)
| 8023bp-15m (UTP) or 40 m (STP)

Here is the latest 802.3 bw - 15 m (UTP)

status of the 802.3 cg - 15 m (UTP) or 1000 m (STP)

standardization of SPE
802.3 bu PoDL —
' Power over Data Line

Released 2020

l1EC IEC 63171 — SPE Connectors
d |IEC 61156 — SPE Cables
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I For 100Base-T1 and 1000Base-T1

l 0,5 to 60 W of power over a twisted pair

l Reduction of cabling efforts

I Powering devices such as IP cameras, Sensors or Remote 10

I Missing power outlets can be covered

Power over

Data Line (PoDL)

|
explained

|



https://www.google.com/url?sa=i&url=https://t3.lappcdn.com/fileadmin/DAM/Global_Media_Folder/industries/automation/QuickStartGuide_PROFINET_SwitchesDE.pdf&psig=AOvVaw2siPagrO9RBMdDBkkrTC3h&ust=1589986590305000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMDN1PiXwOkCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https://www.indiamart.com/proddetail/usb-3-0-monochrome-industrial-camera-13422101412.html&psig=AOvVaw3igQD0qigtbo9nhcOuob2W&ust=1589986963833000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPia5pOZwOkCFQAAAAAdAAAAABAE

Components and
other technologies
that interact with
Ethernet

®
EPIC® DATA \'

FT IE
field mount
connectors

&S

Background Image Sources: s://dri e.com/Panwel

Fanstel Gateways

EPIC® DATA
RJ45
field mount
connectors

11
1S

M8/M12
cord sets

Y a

Industrial
Ethernet

%% switches
i



https://dribbble.com/Panweb
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We are ready with

ETHERLINE® T1 FD P ETHERLINE® T1 Y FLEX ETHERLINE® T1 P FLEX
1x2xAWG26/7 1x2xAWG22/7 Ix2xAWG18/7

th e LA P P # 2170921 # 2170922 # 2170924
ET H E R I— I N E® Tl PUR-sheath PUR-sheath PVC-sheath
Cab I e PO rtfo I | 0 Drag chain Occasional flexing Fixed
up to 1 GBit/s 100 MBIt/s - 1 GBit/s 10 MBit/s
max. 40 m max. 40 m max. 1000 m
@ 4.7 mm @5.8mm Thd.
UL AWM 80°C, 300 V UL PLTC, CM, AWM Thd.

AVAILABLE SOON LAUNCHED AVAILABLE SOON




Here is how the
SPE connectors

are developing with
IEC 63171
standards

Industrial cabling
IEC 63171-6

SPE

INDUSTRIAL
PARTNER
NETWORK

Source: SPE Industrial Partner Network
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Building cabling
IEC 63171-1 (CommScope)

Building cabling Industrial cabling

IEC 63171-2 IEC 63171-5

=W R

Source: Single Pair Ethernet Alliance

@ LAPP iIs a member of SPE Industrial Partner Network






APPLICATIONS

o r n

Automation

A Control'and
Sensor/Actuator monitoring

network cameras

Smart
Farming

Transportation

N

Mobile
working
machines

STANDARDS

SPE IEEE802.3 | SPE cabling

i tandards
magnetics BASE-T1 S S
protocols ISO/IEC

and TIA
SPE cable SPE test
standards standards

accessories

SPE
lugs,
s%clgets Roboti¢

SPE connectivity |IEEE802.3bu and

and connector PoDL remote Source: TE

coupler : .
standards power standard R e Connectivity
Whitepaper

SPE is in the driver seat to shape the future ecosystem
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NOW FUTURE

MES/ERP Ethernet Ethernet
LEVEL

Applications of SPE

CONTROL Ethernet Ethernet

within the automation LEVEL

pyramid

Profibus / Single Pair
Analog signals Ethernet




These are the different
segments that may
use SPE technology

Application

Transmission rate +
distance

Cross section

Robustness

Current Connectors

Automotive

Wiring harness in
automobile

10 Mbit/s - 1 Ghit/s,
15-40 m

26-22 AWG

Medium-high

Automotive-specific

Building
Automation

Control cabinet wiring,
Field wiring

10 Mbit/s - 1 Gbit/s,
<1000 m

26-22 AWG

Low-medium

Individual wiring, terminal,
RJ45, EIB

Process
Automation

Field cabling, sensors

10 Mbit/s,
<1000 m

22-18 AWG

High (+EX)

Terminal, plug, M12

Factory
Automation

Ind. Control cabinet
wiring, Field cabling,
Sensors

10 MBit/s - 1 GBit/s,
<100 m

26-22 AWG
Medium-high

RJ45, single wiring,
m8/M12
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Passenger Infotainment Seat Reservation Passenger Count
Information System System System Visual



Passenger Counter 10 Mbit/s 10BASE-T1S (MD) Or 100BASE-T1

Door Surveillance and control 10 Mbit/s 10BASE-T1S (MD)

IP Speaker 10 Mbit/s 10BASE-T1S (MD)
SOS Terminal 10 Mbit/s 10BASE-T1S (MD)
Outside display 100 Mbit/s 100BASE-T1
Inside display 100 Mbit/s 100BASE-T1
Driver assistance terminal 1 Gbit/s 1000BASE-T1

IP camera (inside and outside) 100 Mbit/s 100BASE-T1
Cellular router and access point 1 Gbit/s 1000BASE-T1
WLAN access points 1 Gbit/s 1000BASE-T1
Door Opener 10 Mbit/s 10BASE-T1S (MD)
Ticketing machines 10 Mbit/s 10BASE-T1S (MD)
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Hybrid SPE
data & 24VDC

Z S

UNIT 1 UNIT 4

Z S

UNIT 2 UNIT 5

Z \S

UNIT 3 UNIT 6

MyBakery DIGITAL

<...>

MQTT broker

TN

(1)

[. ....]

==

Edge
Computer

LTE
gateway

BENEFITS:

- Significantly
reduced cabling

- Needs-based,
optimized data flow

- Lower bandwidth
requirement

®
PN

Mobile
Device




Reinforcing the

benefits of SPE

Standardization of technology
in IP-based networks,
from sensor to ERP

Faster & easier
on-site installation

Cost-efficient due to
elimination of
existing gateways

One standard for
universal use in the entire
automation industry

SLAPP

Potential replacement
of Fieldbuses

Light-weight & space
saving design

Existing 2-wire
Ethernet infrastructure
may be re-used

Power over Data
Line (PoDL)
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