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Industrial Market Drivers and Trends Amphenol

lloT — Industrial Internet Of Things — Industry 4.0
Desire/Drive for Single Protocol

Requirements for Higher Speeds, Data Rates and Scalability
Need For Greater Port Density

Industrial (Rugged) Specific Form Factors

Need For Power To The Device (PoE++, PoDL)

Need for Factory/Data Analytics

LN X X X X X X

Ability To Connect New Factory Automation With Heritage (Old) Equipment

Industrial IS the protocol to enable

and sustain these drivers and trends
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Ethernet Protocol Across Different Industries Amphenol

ENTERPRISE

CAMPUE AND DATA CENTE'E'

Middle of Rack
Ethernet Switches

ETHERNET

2020+
. . . . . . et EP
Ethernet protocol is used in a broad spectrum of industries and applications Q")
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Ethernet Protocol in Industrial Applications Amphenol

Industrial Applications for Ethernet Connectivity and
Control are a rapidly growing market segment

2020+ 2018—2020 Qg)
ETHERNET
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Manufacturing Technology Evolution Amphenol

Creativity Materials Volume Automation Communication Standardization
« Hand Made * Iron Industry « Assembly Line « Sensors  Internal Networking  Scale, Growth,
Quality
i W ? ﬁ .x__"\ a _:r__; g 7
h e = ' ISORIEC
5 P&

(mvs: AHIW

aL

sy y

Consistency Computers Internet

 Textiles « Steam Engine * Robotics « Complexity * External Networking

Machines

ETHERNET Created
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Many, Many Industrial Communication Interfaces Amphenol

Huge variety of connector
styles used for a variety of
Industrial interconnect
applications

Modular Jacks

Amphenol Enabling the Electronics Revolution 6



Traditional Factory Automation Communication Hierarchy

Multiple Networks
ENTERPRISE LEVEL 4
Business Planning

Logistics

(] &%

: Corporate
Multiple Interfaces Network

Multiple Protocols

FACTORY LEVEL 3
Operations

Management

Protocol Conversions needed
Gateway Equipment needed Network

Additional Cost _
Supervisory

Data Latency Process Control

Control Network
ommunication Layer

Limited Scalability

e
O 808 o i 3

ommunication Layer

ASl CAN,
Interbus Izl

Amphenol Enabling the Electronics Revolution

CONTROL LEVEL 2

DEVICE LEVEL 1
Device Drivers
Controllers, PLCs, CNC

SENSOR LEVEL 0

Transmitters, Sensors, Actuators
Valves, Pumps, Motors, Relays

Amphenol



Ethernet Factory Automation Communication Hierarchy

Single Network
ENTERPRISE LEVEL 4
Business Planning

Corporate Logistics
Common Interfaces Network g

Single Protocol

FACTORY LEVEL 3
Operations

Management

No Protocol Conversions
No Gateway Equipment
Reduced Cost

Supervisory
Real Time Data

Scalable

Amphenol Enabling the Electronics Revolution

Amphenol

 Every device is addressed and
available on the network

- Enables Virtual Factory “Digital
Twin’

« Sensor Data collection &
communication

 Monitor, Analyze,
Diagnose & Predict

CONTROL LEVEL 2

Process Control

DEVICE LEVEL 1

Device Drivers
Controllers, PLCs, CNC

SENSOR LEVEL 0

Transmitters, Sensors, Actuators
Valves, Pumps, Motors, Relays



Ethernet Factory Automation Communication Hierarchy Amphenol

ENTERPRISE LEVEL 4
ERP — Cross Plants Network

Corporate

Corporate
Network

Network

FACTORY LEVEL 3
MES —
Network Management Execution System

CONTROL LEVEL 2
SCADA — Plant
Supervisory Control & ~ Wide
a Control Network D:fae Q\V(';?fiﬁmo%” ® Networks
/] Communication Layer DEVICE LEVEL 1

. CE B &2 il OO

SENSOR LEVEL 0

I A || |

v+ ASI, CAN, z Q Field Level
Interbus l l
Hierarchical Automation model using Single Network Automation model
iIndependent communication systems at the All devices have |IP addresses,
Device, Cell, Control and Enterprise Levels connected with ETHERNET protocol

9
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Ethernet Protocol in Industrial Applications Amphenol

2020+

2018—2020 S C) )
ETHERNET

Amphenol Enabling the Electronics Revolution 10



Connectors for Ethernet Protocol Amphenol

 RJ45 has been successfully adapted for many
Industrial interface applications.

Newer interfaces are providing significant
Improvements and advantages.

/]
Industrial
\ N

Single Pair
Ethernet

2020+ | 2016-2020 )

ETHERNET -

11
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ix Industrial™ and SPE Amphenol

OLD

(R ENTERPRISE
1Y LEVEL 4

A Corporate Corporate
é(/ Network Network
{1_
& FACTORY
Q,>~z~ I—:—‘ipuam D LEVEL 3
Network
= CONTROL
I—.T.—‘i e I—.T.—li LEVEL 2
Control Network
Communication Layer
g% DEVICE
o Field AR T
D A \ ._ LEVEL 1
S F
arl & a2 o SENSOR
__ _,'_‘(t-AS' B LEVEL 0
ol Interbus . —
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ix Industrial™ and SPE
Next Generation Interfaces for Industrial Ethernet

Amphenol

Ideal for Data Networks, Robotics, Automation, Edge Equipment and various other Industrial Applications.
High Performance, Robust, Compact Design and Standardized Interface for a variety of Industrial Environments.

W « Small Form Factor — High Port Density for device proliferation and Scalability;

Perfect for Small Devices (Sensors, Cameras & More)

’ « Speed / EMI - Supports & Protects Operating speeds in complex network environments

« Ethernet Protocol — Eliminates Protocol conversions, for Factory Automation & Robotics

« Familiarity / Ease-Of-Design - Same Silicon & Magnetics As Mod-Jacks

+ Supports Power to Devices — Eliminating the need for power outlets
« Standards Group Acceptance — Meets Cat6a Per TIA568.2-D & Profinet Standards

- Data Analytics — Facilitates Cloud-To-Sensor Data Analytics For The lloT Factory
« |P-Rated — Both IP20 Touchproof and IP67 Dust & Moisture Compliant Solutions

 Rugged / Field Terminable — Designed Specifically For Industrial Applications
 Broad Solution Portfolio — Vertical & R/A Board Connectors, Cables & More

« Multi-Sourced — Assures Continuity Of Supply

 Two-Wire Solution — Reduces Cable Bulk, Lighter, Facilitates Tighter Bends, Lowers Cost!!!

Amphenol Enabling the Electronics Revolution 13



Benefits of a Small Form Factor
Size — Mating Face, Width and Height

19mm

Small Form Factor saves valuable space
on a PCB and panel, allowing much greater !
port density as well as reduced height
requirements for constrained applications.

it
-

AmplLrenol
lnnananani

D 0
D 0

i
Amphenol

Lnnnanani

Amphenol

ix Industrial ™ Right Angle

R

LR
87654321

LR
87654321

ix Industrial™ 40% shorter
than vertical mount RJ45

B
?L§£§§LJ?
= ! E -
E4Tr47 ]
\{té
8
z

iX Industrial ™ & SPE are 75% smaller than 5 standard RJ45 Modular Jack

Amphenol Enabling the Electronics Revolution
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High Performance — Optimized Cabling

SPE

[_472] CABLE
[(MOT SUPFLIED BY AMFHEMNCL)

1280 oo
4] [2en]

—
on

POSITION 1 [-110]

_/ 2.80
CONTACT —= f=— CONTACT

POSITION 2

CONTACT
POSITION 1

PCB STANDOFF
4x

. . . N
Single pair = 2 wires

Reduced cable size, weight, cost
Lower speed for single devices

Amphenol Enabling the Electronics Revolution

Product
Series

Pairs of Cable

Bandwidth

Performance S Cable length

Max. Voltage per pin

Max. Current per pin

PoE capability

RoHS compliant

Standards

Shielding
Mating Cycles

Operating Temp Range
Ingress Protection Level

Latch Betention Force

®«

SPE IP20

1

|EEEE0Z.3bp 1000BASE-T1 up to 40m
|EEEB02.5bw 100BASE-T1 up to 15m
IEEES0Z.3cg 10BASE-TT1 up to Tkm

IEEESOZ.3bu (PoDL) SOAW

IEC €3171-6

360 degrees (fully shietded)

1,000 minimum
-A0°C to +85°C
P20

SOM minimwm

b o

ix Industrial 1P20

| I R

500 MHz

TOGEASE-T up to 100m
SGBASE-T up to 100m
ASGEBASE-T up to 100m
1000BASE-T up to 100m
10/100 BASE-T up to 100m

50VAC / 60VDC
1.5A

IEEES02.3af (PoE) 154W
IEEEB0Z.3at (PoE+) 30W
|EEE 802.3bt (PoE++) 100W

(=3

IECE1076-3-124

360 degrees {fully shielded)
5,000 mininum
-55°C to +85°C

P20

S0M minimum

IX has 10 positions, 5 pair capability

TX/RX2-
TA/RX2+

GROUND
TX/RX1-

TX/RX1+

Amphenol

[ J
/]
Industrial
\ B

TA/RX3+

TX/RX3-
GROUND

TX/RX4+

TX/RX4-

-

N

4 pairs = 8 wires
Supports 4 pair Ethernet
High speed multiple devices

~

15



High Performance — Signal Integrity

SPE

Insertion Loss

m
0
=
[(b]
T
3
=
=
%-0.35
= .l

-0.45

-05 : ;i : ; ;i : : : :

0 100 200 200 400 500 @G0O0 TOO 800 900 1000
frequency (MHz)
Return Loss
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PAIR A
5t SPEC |4

g -10
£ 5
S
5 =20
=
C o5 /
[@)]
g -30

-35

-40

] 100 200 300 400 500 600 700 @800 900 1000

frequency (MHz)

600 MHz bandwidth, Cat 5e
1Gbps up to 40m
10Mbps up to 1km

/

Amphenol Enabling the Electronics Revolution

Product
Series

Pairs of Cable

\

/" Bandwidth

Ero?E

Max. Voltage per pin

Max. Current per pin

PoE capability

RoHS compliant

Standards

Shielding

Mating Cycles
Operating Temp Range
Ingress Protection Level

Latch Betention Force

SPE IP20

1

600 MHz

IEEI:!:!I'JE':!H'] ‘I @ E | ' L) b Lal
F oy 1DEEASE il to

IEEESOZ.3cg ‘IHEA‘:E—T1 up to I

60VDC

44

IEEESOZ.3bu (PoDL) SOAW

IEC €3171-6

360 degrees (fully shietded)
1,000 minimum
-40°C to +85°C

IP20

SOM minimwm

"'II""

4
500 MHz

TOGEASE-T up to 100m
IR EE T ety Ly

ormance

1000BASE-T up to 100m
10100 BASE-T up to 100m

50VAC / 60VDC
1.5A

IEEES02.3af (PoE) 154W
IEEEB0Z.3at (PoE+) 30W
|EEE 802.3bt (PoE++) 100W

(=
IECE1076-3-124

360 degrees {fully shielded)
5,000 mininum
-55°C to +85°C

P20

S0M minimum

ix Industrial 1P20

Amphenol

/]
Industrial
\ B

Insertion Loss

m 22 _—"""'-—.“
-’
c
= <Dd
-E raa A
=1 —— PARC
] | PAR B
E_‘ . PR D
—

i3]
E e ] ]

1

i} =] 'II;I:I ";':* -?';ﬂ J‘;ﬂ :I:llb !;l] II;I:I l;:- w0
frequency(MHz)
Return Loss

Magnitude in DB

i I i e i A i A
] Bl a1 M0 I M0 3150 &40 450 30D

frequency(MHz)

500 MHz bandwidth, Cat 6A
10Gbps up to 100m
1Gbps up to 100m
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High Performance - Electrical Amphenol

/]
Industrial
\ B

SPE Product

Series
{- Power Over Data Link (PoDL) J ; L { Power Over Ethernet (PoE++) J
SPE IP20 ix Industrial 1P20
IEEE 802.3cg Units Pairs of Cable 1 4 Release 018
N o - —_—————————————— Standard IEEE 802.3bt
Class . sV Bandwidth 500 MHz Type 3 4
10GBASE-T up to 100m Class > 6 7 /8 \
|EEES02.3bp 1000BASE-T1 up to 40m SGBASE-T up to 100m PoE Energized Pairs 4 / \
Performance / Cable length |EEE&02.3bw 100BASE-T1 up to 15m 2.5GBASE-T up to 100m Name PoE++, 4PPoE, UPoE PoOE++, Higﬁ-Power PoE |
IEEES02.3cg 10BASE-T1 up to 1km 10D0BASE-T up to 100m Source Current
10/100 BASE-T up to 100m e o eeasyy | e | GRS 2L mA/ Lot i

lpimax) 92 600 1579 mA e — -
‘ 50VAC / 60VDC Source Voltage (min.) 50V 50V 52V ! 52V

240 632 231
e ow s
* . Max. Current per pin 4 1 54 Source Power from
JE NN e - e B Y 45W 60 W 75W 90-100 W
PSE (Max)
EEEAN A PY, 15.4W

nk 41000 400 150 1000 400 150 m
Delivered Voltage to

length
' ' PoE capability IEEEBD2.3bu (PoDL) S0w IEEEBO2.3at (FoE+) 30W PD (min.) 444V 42.5V 423V \ 41-455V
\ |EEE 802.3bt (PoE++) 100W Delivered Power to
RoHS compliant es Yes PD (Max) 40w LW 62W 7187 W
L —— 5
o] (I I 0 N &
Rt IEC 631716 IEC61076-3-124 Typical Applications L‘_] \\Q//j
P Mgmt Devices Sensors LED Lighting Actuators
K \ Shielding 360 degrees {fully shielded) 360 degrees (fully shielded) f \
¢ 1 2W over 1 km Mating Cycles 1,000 minimum - 5,000 minimum P I
- : . oE Std is 100W over 40m
 50W over 150m (at 1.6A) Operating Temp Range _40°C to +85°C 55°C to +85°C :
. SPE rated to 4A with 18 AWG | _ * ix Connector rated at 1.5A per
) Ingress Protection Level P20 P20 ContaCt, up to 200W
K can accommOdate more pOWGr J Latch Retention Force SON minimum G0N minimum K j
17
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High Performance - Standardized

SPE

COMMITTED TO

IEC 63171-6

- INDUSTRIAL
PARTNER
-- NETWORK

-~

\_

\
IEC 63171-6: preferred standard
for Industrial applications
Supported by multiple suppliers

J

Amphenol Enabling the Electronics Revolution

Product
Series

Pairs of Cable

Bandwidth
Performance / Cable length

Max. Voltage per pin
Max. Current per pin

PoE capability

RoHS compliant

1

|EEEE0Z.3bp 1000BASE-T1 up to 40m
|EEEB02.5bw 100BASE-T1 up to 15m
IEEES0Z.3cg 10BASE-TT1 up to Tkm

60VDC
448

IEEESOZ.3bu (PoDL) SOAW

Yes

4
500 MHz

TOGEASE-T up to 100m
SGBASE-T up to 100m
ASGEBASE-T up to 100m
1000BASE-T up to 100m
10100 BASE-T up to 100m

50VAC / 60VDC

1.5A

IEEES02.3af (PoE) 154W
IEEEB0Z.3at (PoE+) 30W
|EEE 802.3bt (PoE++) 100W

Yes

mieliiable ‘Performance

Shielding
Mating Cycles

Operating Temp Range
Ingress Protection Level

Latch Betention Force

360 degrees {fully shielded)
1,000 minimum
_A0°C to +85°C

IP20

SOM minimwm

360 degrees {fully shielded)
5,000 mininum
-55°C to +85°C

IP20

S0M minimum

Amphenol

/]
Industrial
\ B

Amphenol DGz

Next Generation Industrial

Ethernet Connectors

ix Industrial™: |EC 61076-3-124 compliant, 10-way,
10G ruggedized Industrial Ethernet connectors

ix Industrial™

-

IEC 61076-3-124: established

standard with intermatable

products from multiple suppliers

~

/
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High Performance - Shielding

~

Full metal shield through the
mated pair ensures protection
from radiated emissions and
maintains signal integrity
Contact design ensures long
mating life

/

Amphenol Enabling the Electronics Revolution

Product
Series

Pairs of Cable

Bandwidth
Performance S Cable length

Max. Voltage per pin
Max. Current per pin

PoE capability

RoHS compliant

Standards

|EEEE0Z.3bp 1000BASE-T1 up to 40m
|EEEB02.5bw 100BASE-T1 up to 15m
IEEES0Z.3cg 10BASE-TT1 up to Tkm

IEEESOZ.3bu (PoDL) SOAW

m 360 degres

S SUpe IR

Operating Temp Range
Ingress Protection Level

Latch Betention Force

SPE IP20
1 4
- 500 MHz

TOGEASE-T up to 100m
SGBASE-T up to 100m
ASGEBASE-T up to 100m
1000BASE-T up to 100m
10/100 BASE-T up to 100m

60VDC 50VAC / 60VDC
448 1.5A

IEEES02.3af (PoE) 154W
IEEEB0Z.3at (PoE+) 30W
|EEE 802.3bt (PoE++) 100W

fes

IEC €3171-6 IECE1076-3-124

-407°C to +85°C -55°C to +85°C
P20 IP20

S0M minimum

SOM minimwm

ix Industrial 1P20

J&0 ::IEﬂr [full:..r shiel:g-d)
EMI.Control

Amphenol

/]
Industrial
\ B

mated pair prevents any
radiated emissions from
Impacting nearby equipment
« Unique ribbon style contacts
with low normal forces mean

k extended life

K Full metal shield through the \

/
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/° IP20 finger-proof design with \
recessed pins and sockets
ensures safety and protects
contacts from damage over

entire temperature range

\- IP6X versions also available /

Amphenol Enabling the Electronics Revolution

Product
Series

Pairs of Cable

Bandwidth
Performance / Cable length

Max. Voltage per pin
Max. Current per pin

PoE capability

RoHS compliant
Standards

Shielding

Mating Cycles

High Performance - Environmental

1

600 MHz

|EEEE0Z.3bp 1000BASE-T1 up to 40m
|EEEB02.5bw 100BASE-T1 up to 15m
IEEES0Z.3cg 10BASE-TT1 up to Tkm

60VDC
448

IEEESOZ.3bu (PoDL) SOAW

IEC €3171-6

360 degrees (fully shietded)

1,000 minimum

Op
In

iEicely Proof Prot

Latch Betention Force

SOM minimwm

&

500 MHz

TOGEASE-T up to 100m
SGBASE-T up to 100m
ASGEBASE-T up to 100m
TODDBASE-T up to 100m
10/100 BASE-T up to 100m

50VAC / 60VDC

1.5A

IEEES02.3af (PoE) 154W
IEEEB0Z.3at (PoE+) 30W
|EEE 802.3bt (PoE++) 100W

Yes
IECG1076-3-124

360 degrees {fully shielded)

5,000 mininum

ction |

S0M minimum

Amphenol

/]
Industrial
\ B

/- IP20 design with overmolded \
ribbon contacts prevents

damage and ensures safety

over entire extended

temperature range

K. IP6X versions also available /

20



High Performance - Mechanical

SPE

Product
Series

Pairs of Cable

Bandwidth
Performance / Cable length

Max. Voltage per pin
Max. Current per pin

PoE capability

RoHS compliant

"

S5tandards
Heavy duty single metal latch
engages with mating receptacle Shielding
preventing accidental unmating. Mating Cycles

Impervious to damage such as
on a plastic-latched RJ45

/ Latch Betention Force

Amphenol Enabling the Electronics Revolution

SPE IP20 ix Industrial 1P20

1 2
500 MHz

TOGEASE-T up to 100m
SGBASE-T up to 100m
ASGEBASE-T up to 100m
1000BASE-T up to 100m
10/100 BASE-T up to 100m

|EEEE0Z.3bp 1000BASE-T1 up to 40m
|EEEB02.5bw 100BASE-T1 up to 15m
IEEES0Z.3cg 10BASE-TT1 up to Tkm

60VDC 50VAC / 60VDC

44 1.5A

IEEES02.3af (PoE) 154W
IEEEB0Z.3at (PoE+) 30W
|EEE 802.3bt (PoE++) 100W

IEEESOZ.3bu (PoDL) SOAW

Yes

IEC €3171-6 IECE1076-3-124

360 degrees (fully shietded) 360 degrees {fully shielded)

1,000 minimum 5,000 mininum

SiiiolnefReliable Lat-"-’,-,,lg-l-n-g

SOM minimwm S0M minimum

Amphenol

/]
Industrial
\ B

Dual metal latches on opposite
sides provide ultimate security
against unintended unmating,
while ensuring easy operation
to unlatch when needed.

/

21



Other Features — Cables Amphenol

/]
Industrial

~ Field Terminable IDC Plugs

' < Pre-Made Cable Assemblies
P

Y
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Other Features — Keying Amphenol

b(: Keyed Housings

Receptacle Connectors Plug Connector

Vertical Right Angle  Horizontal Right Angl
e S R Vertical SMT IDC/Solder
SMT ("Flag") SMT

Type-A Key
Shown

Type-A Key Type-A Key Type-B Key Type-C Key
Shown Shown Shown Shown

Type-A: CATO6A Ethernet, Single Key
Type-B: Signal and Bus Communication, Single Key

Type-C: CAT6A Ethernet, Dual Key

23
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Harsh Environment — IP6X Versions Amphenol

Rectangular Push-Pull

Push-Pull latching rectangular design
« Sealing O-Rings and gaskets

« CatbA performance

» Field installable IDC or solder pads

Receptacles = _ Cables

* Panel Mount
bulkhead adapter

« Fully shielded throughout entire mated interface * Uses standard IP20 pcb receptacle * Ixtoix, or to other interfaces
» Provides positive, IP67 sealed latch to plug * Standard & customer lengths
* Protects equipment and the mated interface » Variety of cable options

Circular Push-Pull

ol = Receptacles g Cables
IEC M12 form factor
Push-Pull Coupling ring for positive latching
Snap-Lock option for easy mating/un-mating
Sealing O-Rings and gaskets ensure water tight protection
Catbe performance

Field installable IDC or crimp
Fully shielded

« Panel Mount
with sealing gasket
« PCB solder termination, vertical /right angle
* Provides positive, IP67 sealed latch to plug
* Protects equipment and the mated interface

SPE to SPE

SPE to sensor/actuator
Standard & customer lengths
Variety of cable options

Amphenol Enabling the Electronics Revolution 24



IXx-MAG receptacle

Mdustnal A m p h e n 0 I

SCHEMATIC DRAWING MATING POSITION

Features Benefits c

10mm

Amphenol

[Innonanon|

p T

Amphenol

Lnnmanani

Uuud
8765

Amphenol Enabling the Electronics Revolution

Uuuu'
8765

1000 PF, 2 H"-I'l
:’?‘;; SHIELD

25

HMUMBER
1

100BaseT, 1000BaseT, IEC 61076-3-124 mating interface standard; Direct replacement | wmocriz o : g .;E; :
10GBaseT performance of larger devices (RJ45) for Ethernet applications. MD1-2 O » o 2
MD2+4 O— 0
EMI Shield Options with EMI protection ensures signal integrity, available panel MDET28 O ; E éﬁ |[ 4
keyed mating grounding tabs. Keyed housing prevents mis-mating. MD2-5 o—] - lo 5
| |
Intearated Magnet Galvanic isolation and DC biasing from the Ethernet cable; Mpar1e O o
niegrated viagnetics Common Mode noise rejection between PHY chip and cable. ”:E:T Z | .
} | 1:1 |
PoE++ Compatible per Provides ability to power devices over the Ethernet cable, MD4+ 13 ©—] o g
IEEE 802.3bt eliminating separate power supply requirements. MDCT4 15 O— g ‘a:J— |
MD4- 14 o—1 - o 10
10mm center to center Consumes the same panel space as the non-magnetics 7 0 o 2
spacing version, allowing high density applications . 1: z | : © 8
N |
Gold plating options on Options available for different applications based on HED;L? z | |
contact area environmental protection and number of mating cycles. VDC1+ 18 © : ] gy :
| - %ﬂ P
|



RJ Industrial Plugs Amphenol

Y

3

ﬁ IDC TERMINALS

Die Cast metal shell

Hinged clam-shell design

I
IDC termination éﬁi@%ﬁ%&fgﬁ%
TOP SHIELD
CatbA performance
. . : =T :L'“‘u
Oc, 450 and 90c cable exit options = 0
Cable exit can be set in 4 different directions
e T
Field installable s — ﬂj] N

Cable assemblies available

BOTTOM

OPTIONAL CABLE EXITS

Amphenol Enabling the Electronics Revolution
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Product development: SPE Am phe nol

COMMUNICATIONS SOLUTIONS

« Support for 10BASE-T1S (Power excluded)

A. T-spitter for individual data drops.
Integrated IEC63171-6

receptacle connectors as
specified in IEEE 802.3cg for
supporting 10Mb.

B. SPE MAG (Magnetics)

SCHEMATIC WITH TVS
PART NUMBER: P-3077CF-01
T PHY SIDE CABLE SIDE

TD+ 10 , 1 O1
TVS% |;H§| |
22nF
TD- 20 L L‘ | LN

2:

02

CT 30—

PD+4 0 %

PD-50
%5 ohm
KV, 1000pF

SHIELD

CONT:
POSIT

-

o -
©2022 Amphenol Communications Solutions @ mgg;?'al



SPE: M12 Hybrid IEC 63171-7 (future development)

« |EC 63171-7 Type 2 Interface carrying two pairs of power pins and one SPE pair for data.

Amphenol

. 2-Phase 3-Phase 2-Phase
g < 50 VAC <600V AC < 480V AC. < 50 VAC < 600V AC
O <63 VDC < 600V DC <63 VDC < 600V DC
o
12A Max. 2x 8A Max. 8A Max. 8A Max. 8A Max. 16A Max. 16A Max.
Type 1 Type 2 Type 3 Type 4 Type 5 Type 6 Type 7
u |/ @9 (CD), ([CD D), @), (e o) a
— .
< ® o @ ® o @ ® o ® o O ® o O o o
S | o °e  ©"0°
® O o O o o ® O O O

Amphenol Enabling the Electronics Revolution

©2022 Amphenol Communications Solutions
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@
Low Smoke Zero Halogen ix Cables W ammm A mohenol

- Lower friction jacket
Features Benefits Cost efficiency

S ero Hal ot Free from harmful halogen compounds, these cables are safer Regulatory Compliance
ero Halogen conten for both the environment and human health Robust Design

LSZH cables release minimal smoke, enhancing visibility and

reducing inhalation risks for personnel PVC LSZH

Reduces risk of downtime associated with fire hazards, leading
to increased continuity in operations.

Low smoke emission

Improved operations

Provide safety assurance in applications where fire hazards are

Flame resistance a concern, contributing to overall building safety

PoE++ Compatible per Provides ability to power devices over the Ethernet cable,
IEEE 802.3bt eliminating separate power supply requirements

10 position connector with | Supports Ethernet/IP common protocols including Profinet,
Cat6A 10GBASE-T rating [PeviceNet, EtherCAT, Modbus and others

MPN Description

ND9ACB250G ix Industrial Cable, ix to ix, Type A, 0.5m, 26AWG 8 Wire LSZH Cable, Cat 6A, Gold 8u"
ND9ACB2A0G ix Industrial Cable, ix to ix, Type A, 1.0m, 26AWG 8 Wire LSZH Cable, Cat 6A, Gold 8u"

ND9ACB2B0OG ix Industrial Cable, ix to ix, Type A, 2.0m, 26AWG 8 Wire LSZH Cable, Cat 6A, Gold 8u"

ND9ACB2C0G ix Industrial Cable, ix to ix, Type A, 3.0m, 26AWG 8 Wire LSZH Cable, Cat 6A, Gold 8u"

ND9ACB2EOG ix Industrial Cable, ix to ix, Type A, 5.0m, 26AWG 8 Wire LSZH Cable, Cat 6A, Gold 8u"

https://www.hegelengineering.com/single-post/low-smoke-zero-halogen-wire-and-cable
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W s Amphenol

Ix Industrial Right Angle 90-Deg Cables
Q2’2¢ —

Reduced Cable Stress

Features Benefits Versatile Routing Options
S Saving Desi Right angle cabling allows for more compact routing of cables. Improved Accessibility
pace-saving Lesign This is especially important in environments with limited space Robust Design

Proper cabling management helps maintain good airflow

Improved Airflow around equipment and within cabinets, which can reduce
overheating and enhance device performance PVC 8-wire cable
Minimizing bends and kinks in cables can help maintain signal

Better Signal Integrity quality, which is critical in high-speed data transmission

environments

Easier access to connections and organized cabling simplifies

Simplified Maintenance troubleshooting and maintenance, reducing downtime

Many right angle cabling solutions are designed to be modular,

Modular Design allowing for easy upgrades and modifications as system
requirements change
Reduced EMI/RFI Proper routing and separation of electrical signals can reduce

electromagnetic interference (EMI) and radio frequency
interference (RFI)

MPN Description

ix Industrial Cable, ix to ix RA Plug, Downward Cabling, Type A, 0.5m,26AWG 8 Wire Cable, PVC, Cat 6A,
ND9ACJ250AE |Gold 8u"

ix Industrial Cable, ix Right Angle pigtail, Upward Cabling, Type A, 0.5m, 26AWG 8 Wire, PVC, Cat 6A,
ND9ACJ250AF |Gold 8u"

ix Industrial Cable, ix RA Plug to RJ45, Downward Cabling, Type A, 0.5m, 26AWG 8 Wire Cable, PVC, Cat
ND9ACJ250A) 6A, Gold 8u

ND9ANG20A ix Industrial Plug, Type A, Upward Cabling, IDC, 24-25 AWG, Gold 8u"

https://www.amphenol-cs.com/catalogsearch/result?query=nd9acj2&page=
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|Product Roadmap

Amphenol

COMMUNICATIONS SOLUTIONS

Product: Field Installable SPE
Offering: Plug

Status: Design complete, initial
engineering samples in Q3 2023

Target Applications: Automation

Product: SPE PCB mounted plug

Offering: cables

Status: Design phase, development
customer interest driven

u Target Applications: Automation

Product: SPE Rectangular Push Pull IP67
Offering: Plugs and cables
Status: Design phase

Target Applications: Automation (Harsh)

©2022 Amphenol Communications Solutions
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Applications Amphenol
Typical Industrial Control Cabinet

PLC Input/Output Ethernet Sensor
Ports Switch Control

Power Supply

Relays
Vision System

Controller
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Applications Amphenol
Industrial Peripheral Equipment and Robotics

Robotic

SPE

Proximity
Sensor

Human Machine
Interface (Display)

IX Industrial
SPE
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Applications Amphenol

Typical Industrial Control Cabinet Interconnects

SPE |P67
EXTERNAL
PERIPHERALS

.
SPE IP20

INTERNAL CONNECTIONS

N

|
\

A\

SPE IP20

INTERNAL

CONNECTIONS .
IX IX TO RJ45
HIGH SPEED HIGH SPEED INTERNAL

INTERNAL CABLES (8

CONNECTIONS
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Applications Amphenol

Typical Device Examples — SPE & ix Interconnects Providing PoDL and PoE++

Robotics
- Robots
- Cobots
- Servos
- Sensors

- Actuators

- Grippers

Ethernet

Sensors Controllers
- Position - Drives
- Motion - Pumps
- Temperature - Fans

- Humidity
- Pressure

Actuators

- Valves

- Lift HMIs

- Linear drive - Displays
- Inputs
- Controls

PoE Ethernet

Cameras

- Vision System
Data Loggers .

- Security
- Temperature
- Humidity

- Count

220V AC

Amphenol Enabling the Electronics Revolution 35



Multi-Drop SPE Implementation 10BASE-T1S demonstrator Amphenol
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SPE - comprehensive future-proof technology

Amphenol Enabling the Electronics Revolution

- On Display At SPS-2023 and 2024 Nov.12-14, 2024
- Utilizes Standard IEC 63171-6 SPE Cables

- Eliminates Switch and Fileldbus Gateways

- Can Unplug Node without taking down the System

- BUS structure over at least 25m and 8 devices/nodes

- Amphenol Partnered with Microchip for this demonstrator

= Product Demo Single Pair Ethernet (SPE) at SPS 2023 | Amphenol

APPLICATION VIEW
WITH 3 MSPE SERIES PLUGS,
CABLE ASSEMBLIES INSTALLED
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https://videos.amphenol-cs.com/detail/video/6341582811112/product-demo-single-pair-ethernet-spe-at-sps-2023-%7C-amphenol

Data Rate and Transmission Lengths
Applications

INTERNATIONAL STANDARDIZATION PROCESS ¢IEEE

Amphenol

IEEE802.3 SPE protocols — Possible future SPE landscape up to 2024/25 802.3
Transmission Speed e )
ransmission Sp  Vision sensors, LASER scanners for
4 driverless transportation, Robots, Cobots... _
100 Gbiv's 4 W*-._ / * Measurement & Analytics / :‘“éma}t”_ “{'g‘g‘gelv:”te_tﬁa_ce (H|V“)\
- - Medical technology el onitoring

_/ | « Motion, drives, robotics
25/50 Gbit/s = v * Medical technology
o « Measurement & Control

2.5/5/10 Gbit/s < |EeE m;l_;{h_mumﬁigégi:_rl e Train, tram, bus networks

__________ * Networks in mobile machines /
*-1[]!3-250';5'-.“
1 Gbit/s 3bp - T Y é )
s | IEEE8023bp-1000BASETL « Sensor & actuator network
~200-800 m . Maghlne & Production
100 Mbit/sd IEEE 802.3bw — 100BASE-T1 -T > e, e, (906 MEMTele J
______________________________________ | ¥
10 Mbit/s = IEEE 802.3cg — 10BASE-T1 10BASE-T1L: PtoP / 1.000... (STP)
1 I | | —1 >
05 15 40 100 250 1000 Transmission Length

dourde. AARTING
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Industrial Ethernet Portfolio Overview

‘ Find Amphenol Industrial Ethernet Products on the web

Pairs of Wire

Mo. of
Paositions

Bandwidth

Performance

/ Cable
length

Specified

VBtas

Specified
urremt

PoE
capability

RoHS
compliant

Standards

Shielding

Mating
Cycles
Operating
Temp Range
Ingress
Protection
Level

Latch
Retention
Force

Wiy %

SPE IP20

1
2
600 MHz

IEEEB0Z2.3bp TO00BASE-TT
up to 40m
JEEEBDZ. 3w TO0BASE-T
up b 15m

SPE IP67

1
2
600 MHz

|EEEBDZ.3bp TOODBASE-TT
up to 40m

IEEEBS22.3bw 100BASE-TI
up-ta 15m

|EEES02.3cg T0BASE-TT up to thkm||EEEB0Z.3cg 10BASE-TT up to 1km

IEEEB02. 3bu (PoDL) 50W

Yes
[EC63171-6
360 degrees (fully shielded]
1,000 minimum

-40°C to +85°C

IP20)

50N minimwm

View Product

©2022 Amphenol Communications Solutions

IEEESG2.3bu (PoDL) S0W

Yes
[EC 631716
360 degrees (Tully shigided)
100 minimum

-40°%C to +85°C

IP&ET

100N minimim

View Product

ix Industrial”
IP20
4
10
500 MHz

TOGBASE-T up to 100m
SGBASE-T up te 100m
25GBASE-T up to 100m
TOOOBASE-T up to 100m
10,100 BASE-T up to T00m

SOVALC, 6OVDC
1.5A

3af {PoE) 154W
IEEEBOZ.3at (PoE+) 30W
IEEE 802.3bt {PoE++) T00W

Yes
|[ECE107R-3-124
300 degrees {Tully shieided)
5,000 mininwm

-55°%C o +85°C

P20

SO pinim um

View Product

ix Industrial”
Magnetics
4
10
500 MHz

TDGBASE-T up to 100m
SGEEBASE-T up te 100m
2.5GBASE-T up to 100m
TO00BASE-T up to 100m
10/100 BASE-T up to 100m

EOVDC
S60mA

IEEER02.3af {PoE} 15.4W
IEEEBOZ.3at (PoE+) 30W
IEEE 802.3bt (PoE++) 100W

Yes

|ECET107R-3-124

360 degrees {fully shielded)

5,000 minimum
-40°C to +85°C

IP20

S0N minimum

View Product

https://www.amphenol-cs.com/industrial-ethernet

ix Industrial
IP67
4
10
500 MHz

TOGEASE-T up to 100m
SGBASE-T up te 100m
Z5GRASE-T up to 100m
1000BASE-T up to 100m
10/100 BASE-T up to 100m

SOVAC, 6IVDC
1.54

IEEES02.3af (PoE) 154W
IEEEB0Z.3at (PoF+) 30W
IEEE B02.3bt [PoE++) 100W

es
IECET076-3-1.24
360 degrees (fully shielded)
T0D minimum

=55°Cto+105%C

IP&T

100N minimum

| View Product

Industrial RJ
Plug

TBGBASE-T up to 100m

GOVDC

1.5A
IEEEB02 3af {PoE) 154W

Yes
ANS/TIA-568.2-D
Fully shielded
750 minimum

-45°C to +85°C

IP20

36N minimum

View Product

Amphenol

Amphenol

RJ45 IP67

100 MHz

TODDEASE-T up 1o 100m

T25MALC

.54
/A

e
IECH0603-T
Linshielded

100 mimirmeem
-A0°C o +85°C

P20

FODN. mimimLm

COMMUNICATIONS SOLUTIONS


https://www.amphenol-cs.com/industrial-ethernet

Why Amphenol for Industrial Ethernet Solutions? Amphenol

@
: A
» Amphenol is committed to being one of the premier suppliers K N
offering Industrial Ethernet Interconnect Solutions -
* Amphenol has a strong product portfolio that is expanding to ‘ ‘
keep up with the rapidly growing Industrial Ethernet market

 Amphenol has a proven record of being first to market with
products for evolving industry standards, and with innovative
solutions for future needs of the industry

 Amphenol offers competitive pricing with shorter lead times and
lower MOQs than our largest competitors

Amphenol Enabling the Electronics Revolution 39



Thank You!
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