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A family-owned and family-managed Company HARTING AG & Co. KG

Pushing Performance

m%ﬂégfzﬁﬁ e 500047 T
762 Mio. more than 5, 000 employees
euros in turnover
ekt ddzaen
-
worldwide 100 %
14 44 sales companies ARG
XL Bl F owned by the Harting family
production plants \ founded in
- 1945

AR i FamE R T R
Company HQ in Espelkamp, Germany
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iT A= 5 Target market and products
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TR —M B ELHE#ALS)! Ethernet from the cloud to sensor
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PROFINET

2017: 10 - 14 Mio. Knoten

16,4 Mio.
2016: 3,5 Mio.

12,8 Mio.

2015: 3 Mio.

9,8 Mio.

2014: 2,2 Mio.

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Source: Pl Knotengrafik_2018 PROFINET
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HARTING RJ Industrial® RJ45 jacks : HARTING RJ Industrial® S
Basics Eﬁﬂiﬁ*—l Pushing Performance

Industrial building, production lines and machinery T M/ 4jiiz;

B
-2-4 each

5-10 each

50-100 each
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Single Pair Ethernet
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Technology Overview
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FAR- tn{a{&%5i%(#E SPE Technology - How to transmit TCP/IP Ethernet data?

Pushing Performance

245 DKM B AP LA AR R AN Kind of physical media are today used for

Ethernet transmission:

JoZéAE 4. wifi Radio waves like WiFi @

Ja£T L% Fiber optic cables

2/4%1 4152k : Copper cables with 2 or 4 twisted pairs (MPE)

HXH4AZE . Copper cable with just 1 twisted pair

> &HBtEH T R: New physical media
= Single Pair Ethernet (SPE)
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Xt PAK M- 42 SPE Technology — Starting point?

Pushing Performance

Y5 T Broadcom/a &) Starting point of SPE was from Broadcom:

m KPR B LN T ZE 4 LUK P Automotive Ethernet standard realizes on a single-pair cable.

= 20114 IEAHEH Officially released in December 2011, following the formation of The OPEN (One-
Pair Ether-Net) Alliance Special Interest Group (SIG). hitp://www.opensig.org/

= LR RS2 EF Support by a strong group of Industry’s Leading Automotive & Tech Companies

@ ()BOSCH ©BROADCOM  (@nfinental @ e
~. &> b Y 4 52 REALTEK RENESAS TOYOTA @
o RENAULT

= 20154 ks & A5 Standardized as IEEE 802.3bw — 2015
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BT PAA M- T/EJE 3 SPE Technology — The working principle?

Pushing Performance

52145+ LK M % e How SPE is working in comparison to 2-pair or 4-pair Ethernet:

oI LUK P 2R AT B AL
i, —Xl—x%} % Fast

100 Mbit/s per twisted pair, uni-directional

Ethernet use 2 pairs, - . ] >>>Tansmit>>> [ N
H H 100 BASE-TX 100 BASE-TX
one pair to transmit and one PHY and PHY and
pair to receive data meeneeE | [ <<<Receive<<< | .
- ?9[5 uj( ]X_XJ)T%)EH 4;@— éjz , é;@ 250 Mbit/s or 2.5GBit/s per twisted pair, bi-directional
N . N~ cc<Transmit&Receives>> < N
—Ift— % Gigabit Ethernet use 1GBASE-T ‘ | _ 1GBASE-T
4 pair for receive and transmit 10GBASET ISR e ] 10GBASET
Pl |<<< Transmit & Receive>>> } et
data magnetics magnetics
} <<< Transmit & Receive>>> :
! SH) (| — > . .
- ixgu‘jlux_x‘l /_‘ Héth Xj‘gét’ LI& { OOBASETT 100 Mbit/s or 1GBit/s per twisted pair, bi-directional e
ingle pair Ethernet use jus o o
one pair for receive and mgfnj?sagéﬂ T 7 NGl 10?3\?25&“
. magnetics magnetics
transmit data ’ ’
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B PAAK M- T/EJE# SPE Technology — The working principle?

% % H T h e Vv | S | O n Pushing Performance
B :> K

PoE / PoDL

Digitalization

SPE
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BASTPAK M - HARTING E 4% SPE Technology — Our mission as HARTING

Pushing Performance

REREUSMATV I ZERX MO A R E 8T, SPEMUE RIS BEEEM12 DRI
F1X 4t SPE will be only successful in the non automotive market if a standardized connector
is defined and widely used. Similar like the RJ45 or also the M12 D- and X-coded connectors.

HARTING £ 4 H1458 L F# /B HARTING tasks successfully done:

> T 545 T IEC 63171-6 brift Develop and standardize the SPE interface = IEC 63171-6

> W4 SPE %4525 5E XN |IEEE 802.3MDI#% ] Integrate our SPE connector as MDI (Media Depended
Interface) to the IEEE 802.3 protocol standards

> ¥4 SPE #7572 XISO/IEC 1 TIA 42 28 3 4% b5 #E Integrate our SPE connector to the relevant
cabling standards at ISO/IEC and TIA 42
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BT PR — SEFE M SPE Technology — The needed components
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SPE ;PoDLZfE it #JZ # Principe of a SPE link with PoDL remote powering:

3 o,

F/ y v
/] % ﬂ'F“‘
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as .l !
?K‘.. = 2 i

BASE-T1

BASE-T1 Ethemet

Et&i{get Ethernet ] I S Sl o o " Ethernet MAC

%%tﬁ?ﬁ“ﬂ#ﬁﬂ%ﬁﬁASPE #ﬂ#ﬁ
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SPE H#r1T)k - Use cases for Single Pair Ethernet (SPE) Technology

Pushing Performance

FE M FE Major Benefits:
557K IP based

B 3Tk

Automation

"ﬁ‘é\fcﬂéﬂ‘]‘lﬁl Shorter Installation Time for Field Devices

B2 A\ Robotics | R 2B 4EY R 3 Easy Operation and
= = Maintenance in a common IP-based
. . Network
TRes B o
Transportation | <k 2 [a] FIE B K KK Space saving and weight reduction
r Cabling
SUBRE i Machinery i ‘ HTSN52E M FloTAHllloT In combination

with TSN the perfect infrastructure for loT

and many others and lloT
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SPE / T1 H#sMH T1 use cases

Pushing Performance

1LEE%, 110 E1LL M E Bhik 4% Sensors, I/0-Boxes, Industrial Devices, Automation

yearly world market for
M8 / M12

is huge

big trend for sensors is
digitalization

- see market grow for
|O-Link

2,19 Mio.

big potential for T1-
Ethernet because of the @ IO-Link
digitalization (Ethernet ug Kommt im Feld an
to the sensor level, T1
perfect because it is
simple and cost effective

684.000

I0-Link Knoten

2009 2010 201 202 03 2014
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BNFEUF AL R K “We want to shape the future with technologies for people”

Pushing Performance

Specialist for Connectivity
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HARTING T1 ¥#{f 24t HARTING T1 Industrial

}S\Z)Eﬁ ‘]@ Appllcatlons Pushing Performance

HARTING T1 £ 24t HARTING T1 Industrial — SPE connectivity

ot 541 ECO system APPLICATIONS
[, - (=

Automation

Machinery

Sensor/Actuator i
S surveillance
network oel\c cameras
Controls
Vision sensors Edge Computer
(cameras) (MICA)
Smart
COMPONENTS Farming
Actuators
(drives, FU, ; 3
Sensors SPE valvas', ) ‘ 2 iR
SPE cables SPE
MDI patch
connector STANDARDS cords Mool

working
machines

SPE cabling SPE
mag?fﬁcs IEiEBEEf standards accessories
protocols ISO/IEC

and TIA
SPE cable SPE test
standards standards

SPE

HMI/ SPE PHY T it

A F ket:
Monitors &h§WIt(:th SPEonteoti SPE/T1 IEEE802.3bu SO:ng i
SHpEcly and connector Technology PoDL remote coupler

standards power standard
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Bt LA M Single Pair Ethernet (SPE) Technology

B 2245 B LS A YOU found more information abo
Single Pair Ethernet (SPE) online here:

EIRELZR ! Contact with Me !
XS daniel.deng@harting.com

http://www.harting.com/en/T1-industrial

T1 Industrial @ Yammer:
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“R3RZE DLt £ AR E”* “The Future needs the Past* *

1951 — 19604F The years 1951 - 1960

Pushing Performance

Han®
T AERESE, HERAHNERUEREHEETELZ.

Industrial connectors, that are known for their latest
technology and high reliability.

| HARTING Norm (#55pRiE) — 52 LT &RET IR

HARTING defined an industrial standard with
worldwide acceptance — the HARTING Norm.

EEEML

Connectivity & Networks

B B

1957

HFRT %, EHTE
BERRIT 1k
Electromedical unit for
shortwave

and high-frequency
therapy

1956 Han® &E# 87

Application for the Han®
connector patent portable record player

1954
HAB 3B
The first jukebox

= i o O
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