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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

A\DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

A WARNING
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Acaution
indicates that minor personal injury can result if proper precautions are not taken.

NOTICE
indicates that property damage can result if proper precautions are not taken.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

A WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be complied with. The information in the relevant documentation must be observed.

Trademarks
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Preface 1

Purpose of the system manual

The available system manual explains the connection and the commissioning of the passive
Industrial Ethernet network components and their basic functions.

Orientation in the documentation

Apart from the System Manual you are currently reading, the following documentation is also
available from SIMATIC NET on the topic of Network Manual:

e System manual "Industrial Ethernet"

This System manual provides you with an overview of the structure and configuration of
Industrial Ethernet networks with the aid of SIMATIC NET. On the one hand, the target
groups are decision makers and planners; with this document, they can gain an overview
of the technical principles, the SIMATIC NET product range and the most important
practical applications. On the other hand, it provides configuration engineers and
commissioning personnel with extensive information data to which they can refer when
setting up their network systems.

e Compact operating instructions
These contain wide-ranging descriptions of the components of the product, installation
and setting up of SIMATIC NET devices and the relevant dimension drawings.

e System manual "RCoax"

This system manual contains both an explanation of the fundamental technical aspects
as well as a description of the individual RCoax components and their functionality.
Installation/commissioning and connection of RCoax components and their operating
principle are explained. The possible applications of the various SIMATIC NET
components are described.

e System manual - "Passive Network Components IWLAN"

This system manual explains the entire IWLAN cabling that you require for your IWLAN
application. For a flexible combination and installation of the individual IWLAN
components both indoors and outdoors, a wide ranging selection of compatible coaxial
accessories are available. The system manual also covers connecting cables as well as a
variety of plug-in connectors, lightning protectors, a power splitter and an attenuator.

Operating Instructions and other documents

Despite every effort being made to provide a complete and thorough picture, this System
manual cannot replace the Operating Instructions and reference documents of the individual
devices and components. You will find the detailed documentation of the individual
components on the Manual Collection DVD.

Passive network components
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Preface
1.1 Note on the SIMATIC NET glossary

1.1 Note on the SIMATIC NET glossary

SIMATIC NET glossary

Explanations of many of the specialist terms used in this documentation can be found in the
SIMATIC NET glossary.

You will find the SIMATIC NET glossary on the Internet at the following address:
50305045 (https://support.industry.siemens.com/cs/ww/en/view/50305045)

1.2 Contacts for special cables and special lengths

You can find current information on cabling systems under Cabling systems.
(https://siemens.com/fastconnect)

Contact for cabling technology
Technical advice for the SIMATIC NET cabling spectrum is available from

Jurgen Hertlein

SIEMENS DI PA CI PRM 4

E-mail: juergen.hertlein@siemens.com
Tel.: +49(911) 750 - 44 65

Telefax: + 49 (911) 750 - 13 44 65

Passive network components
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Electrical networks

2.1 Overview - electrical cables

For the various topologies, requirements or areas of application the following electrical
Industrial Ethernet cables are available.

Cabling

Cable type

Features

Area of application

TP Cord

IE TP Cord 2x2
IE TP XP Cord 2x2
IE TP Cord 4x2
IE TP XP Cord 4x2

Patch cable preassem-
bled with RJ-45

For connecting nodes to network com-
ponents within a cabinet. Up to 10 m
cable length with IE TP Cord 2x2, up
to 50 m cable length with IE TP Cord
4x2

Fast Connect

IE FC TP 2x2
4-wire cable for Fast
Ethernet networks

IE FC TP standard cable GP

IE FC TP robust standard
cable GP

IE FC TP flexible cable GP

IE FC TP robust flexible cable
GP

IE FC TP FRNC cable GP

IE FC TP Trailing Cable GP
IE FC TP Trailing Cable

|IE FC festoon cable GP

FC installation manuals
Insulation displacement
method

Sold by the meter

For a direct connection between node
and network component for structured
cabling fast and light contacting of the
cables on FC contacts.

Standard bus cable with rigid cores
and specially designed for fast assem-
bly, 4 rigid cores stranded to form a
star quad.

Rugged standard bus cable with rigid
cores for universal application

Flexible bus cable for special applica-
tions with occasional movement; 4
wires (stranded) arranged as a star
quad

Robust standard cable with flexible
cores for machine parts that occasion-
ally move

Flexible, halogen-free cable for use in
buildings (FRNC= Flame Retardant
Non Corrosive); 4 cores (stranded)
arranged as a star quad for occasional
movement.

Highly flexible bus cable for special
applications with constant movement
in a drag chain, for example for per-
manently moving machine parts; four
cores (stranded) arranged as star
quad.

Flexible bus cable for special applica-
tions with constant movement in a
drag chain/festoon; e.g. a crane sys-
tem, 4 wires (stranded) arranged as a
star quad.

Passive network components
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Electrical networks

2.1 Overview - electrical cables

8-wire cable for Gi-
gabit Ethernet net-
works

(AWG 22)

IE FC TP Standard Cable GP
(AWG 24, Type C)

IE FC TP Flexible Cable GP
(AWG 24, Type C)

IE FC TP Trailing Cable GP
(AWG 24, Type C)

IE FC TP Ground Cable (AWG
24, Type C)

IE FC TP Train Cable
(AWG24/7)

Cabling Cable type Features Area of application

IE FC TP food cable Flexible cable specially for use in the
food and beverages industry, 4 cores
(stranded) arranged as star quad

IE FC TP marine cable GP Flexible bus cable for special applica-
tions on ships; 4 cores (stranded)
arranged as a star quad.

IE FC TP Train Cable Flexible cable for laying in rail vehicles

(AWG22/7, Type C) and buses

IE FC TP torsion cable Highly flexible bus cable for special
applications with constant movement,
for example for use in robots; 4 cores
(stranded).

IE FC TP Ground Cable Standard cable with rigid wires with
additional PE outer sheath for laying in
the earth

IE FC TP 4x2 IE FC TP Standard Cable GP For setting up Industrial Ethernet net-

works up to 100 m in conjunction with
the IE FC Modular Outlet and the TP
cords.

For direct connection up to 100 m
without patch technology with IE FC
RJ45 Plug 4x2

Cable with flexible cores suitable for
applications with occasional movement

Cable with highly flexible wires for fast
installation, for installation in cable
carriers

Standard cable with rigid cores with
additional PE outer sheath for laying in
the earth

For laying in rail vehicles and buses

IE connecting cable

IE Connecting Cable M12-
180/M12-180

Power Connecting Cable M12-
180/M12-180

Preassembled cable with
two 4-pin M12 plugs

Plug-in cable with two 4-pin M12 plugs
(D-coded) for connecting Industrial
Ethernet notes with degree of protec-
tion IP65/IP67

Plug-in cable with one 4-pin M12 plug
(A-coded) and one 4-pin M12 socket
(A-coded) for 24 V power supply

IE Connecting Cable M12-
180/IE FC RJ45 Plug

Preassembled cable with
a 4-pin M12 plug and an
IE FC R-45 plug.

Plug-in cable with a 4-pin M12 plug (D-
coded) and an IE FC R-45 plug with
145° cable outlet. The plug-in cable is
used to connect Industrial Ethernet
nodes

IE Robust Connecting Cable
M12-180/M12-180

Preassembled cable with
one 4-pin M12 plug (A-
coded) and one 4-pin
M12 socket (both D-
coded). Also available by
the meter without con-
nectors.

Oil- and UV-resistant cable in a flame
retardant version that is particularly
suitable for use in the food industry

10
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Electrical networks

2.2 General

Cabling Cable type Features Area of application
IE Connecting Cable IE FC Preassembled cable IE Cable suitable for cable carriers for
RJ45-180 / IE FC RJ45-180 FC TP Trailing Cable GP | connecting Industrial Ethernet nodes
2x2 with two connectors with RJ45 interface (10/100 Mbps)
RJ45-180
IE Connecting Cable IE FC Preassembled cable IE Cable for connecting Industrial Ether-
RJ45-180 / IE FC RJ45-180 FC TP Flexible Cable GP | net nodes with RJ45 interface
4x2 with two connectors (10/100/1000/10000 Mbps)
RJ45-180
IE TP Cord M12 Preassembled cable IE Cable for connecting Industrial Ether-
FC TP Flexible Patch net nodes with M12 interface
* M12-180/M12-180 4x2 Cord 2x M12 plugs (X- (1/10 Gbps)
e M12-90/M12-90 4x2 coded) either with straight
or 90 degree cable outlet
2.2 General

FastConnect (FC) Twisted Pair (TP)

For structured cabling within a factory, the FC TP cabling system is ideal. Using the
FastConnect (FC) system for Industrial Ethernet, structured cabling from the office
environment has been further developed for use in factories.

FC cables can be assembled fast and simply on site. This means that RJ-45 cabling
technology, an existing standard, is also available in a version suitable for industry and
making such cabling possible in an industrial environment.

Thanks to the VD technology, up to 1000 m cable length can be reached with the IE RJ45
PLUG 4x2 and a PROFIBUS cable.

Twisted pair (TP) Cord

Standards

The TP cord is used to connect end devices to the Industrial Ethernet FC cabling system. It
is intended for use in cabinets and is used mainly as a jumper cable. The jumper cable is
also now as a patch cable.

The maximum total length of the TP cord in a point-to-point connection is 50 m (IE TP cord
RJ4-5/RJ-45 4x2, CAT6A).

The EN 50173 standard series describes the structured cabling of office buildings.

ISO/IEC 11801-3 describes the structured building networking of an industrial building. The

generally valid description of networking an automated plant within an industrial building can
be found in IEC 61918. The profile-specific networking rules for PROFINET can be found in
IEC 61784-5-3.

Passive network components
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2.2 General

Structured cabling

Structured cabling describes the cabling of building complexes for information technology
purposes regardless of the applications used. A building is divided into the following areas:

® Primary area: Interconnection of buildings of a site

® Secondary area: Interconnection between floors of a building

e Tertiary area: Information technology connectors for the end devices of a floor

The TP cord can be used as a patch cable and connecting cable between devices and on

patch panels.

The structured cabling that can be implemented with the Industrial Ethernet FC system
corresponds to tertiary cabling according to the ISO/IEC 11801, IEC 24702 and EN 50173

standards.
Active distributor, Terminal device,
e.g. SCALANCE X-400 e.g. S7-300
0 |u
Patch cable, Connection
e.g. |[E TP cord cable,

e.g. IE TP cord

Installation cable,
e.g. FC TP standard cable 4 x 2

Connection G Connection
socket, socket, 5
IE FC RJ45 IE FC RJ45 S
Modular Outlet Modular Outlet §I
A+B <10m o
A+B+C <100 m =
o
Figure 2-1 Structured cabling
Table 2- 1 Cables for structured cabling to EN 50173
Use SIMATIC NET cable Maximum length
Patch cable IE TP cord A+B max. 10 m
Tertiary cable |IE FC standard cable GP C max. 100 m
|IE FC Flexible Cable GP C max. 80 m
|IE FC torsion cable GP Cmax. 75 m
IE FC trailing cable GP C max. 85m
IE FC trailing cable C max.85m
IE FC marine cable C max. 85 m
IE FC TP FRNC cable GP C max. 85 m
|IE FC food cable C max. 85 m
|IE FC festoon cable GP Cmax. 85 m

Passive network components
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1000Base-T

2.3 Connector system M12/X-coded according to IEC 61076-2-109

The twisted pair interfaces of the SCALANCE products comply with the standard

IEEE 802.3z: 1000Base-T. Depending on the variant, the devices have one or more RJ-45

or M12 sockets.

Maximum lengths of twisted pair cables

2.3

Description

The twisted pair cables to be inserted between two neighboring devices must not exceed the
following maximum lengths:

Incl. D-sub male con-
nectors

Cabling structure Cable type Max. length Max. total
of the patch cables
(TP cord)
In one piece |IE FC standard cable GP 100 m
The setup is created IE FC Flexible Cable GP 85m
without a patch cable | |E FC torsion cable GP 55m
IE FC trailing cable GP 85m
|IE FC trailing cable 85m
IE FC marine cable 85m
IE FC TP FRNC cable GP 85m
Structured |IE FC standard cable GP 100 m 10m
The setup is created |IE FC Flexible Cable GP 80m 10m
with patch cable and IE FC torsion cable GP 75m 10m
:E E(C; gﬂgtﬁgj ~ | IE FC trailing cable GP 85m 10 m
Outlet IE FC trailing cable 85m 10m
|IE FC marine cable 85m 10m
IE FC TP FRNC cable GP 85m 10m
In one piece ITP standard 2x2 100 m

Connector system M12/X-coded according to IEC 61076-2-109

M12 connectors with X coding are also suitable for transmission rates up to 10 Gbps (Cat6A)
because the shields of the wire pairs can be led into the connectors. A further advantage is
the availability of connectors with degree of protection IP67 with which the equipped devices
are also suitable for adverse environmental conditions (dust, dampness). Due to the locking

technology standardized for the M12 connectors a high resistance to vibration is achieved.
Numerous SCALANCE devices therefore provide connection options for X coded M12

connectors.

Passive network components
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24 IE TP cord

Pin assignment

24 IE

241 Int

14

5 4
6/ 2| |® \3
e || o
{ ]
@ —|o2
o |o
L

A Front view of M12 connector, X coded according to IEC61076-2-109

B Front view of RJ-45 connector, latching nose at the top, with pin assignment according
to EIA/TIA 568B

NN T
I B

12345678

Pin M12/X coded RJ-45 according to EIA/TIA 568B
Wire color Signal Wire color Signal
1 White / orange TX+ White / orange TX+
2 Orange TX- Orange TX-
3 White / green RX+ White / green RX+
4 Green RX- Blue
5 White / brown White / blue
6 Brown Green RX-
7 White / blue White / brown
8 Blue Brown
TP cord

roduction to TP cord

The TP cords are used inside buildings for distances up to 10 m. TP cord is also known as
patch cable. A maximum of 10 m of TP cord can be used between two devices. With
structured cabling using two TP cords, this length is the maximum for both patch cables
together.

Compared with the IE FC TP cables, the TP cords are thinner and more flexible.
Standardized RJ-45 plugs are used as the connectors.

® The TP cords 2x2 are suitable for a transmission rate of 10/100 Mbps.
® The TP cords 4x2 are suitable for 10/100/1000/10 000 Mbps transmission rates.

Passive network components
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24 IE TP cord

The 2 wires are twisted into a pair (PIMF). Each pair of wires is shielded by a plastic
laminated aluminum foil with an external contact surface. All the pairs making up the cable
are surrounded by a braided shield of tinplated copper braid with coverage of approximately

88 %. The outer sheath is PVC.

IE TP cord and IE TP XP cord

The TP cords are available as straight-through cable with the description "IE TP Cord" and
as a crossover cable with the description "IE TP XP Cord".

To distinguish straight-through and crossover cables, the RJ-45 plugs are color-coded.

® not crossed over: RJ-45 plug, green at both ends

e crossed over: RJ-45 plug, red at both ends

24.2 IE TP cord 2x2

Description

The TP Cord 2x2 is available as a preassembled cable with two RJ45 plugs in the following

variants:
e |E TP Cord RJ45/RJ45
e |E TP XP Cord RJ45/RJ45

Features and functions

Cable type

IE TP (XP) cord 2x2

Areas of application

Cabling between an end device and a network component

Cable specification

Cat 5e

Maximum cable length 2

o with IE FC outlet RJ-45

10m

e Device with RJ-45 connector

10m

Cable type (standard designation)

LI 02YSCY 2x2x0.15/0.98 PIMF ICCS GN

Passive network components
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24 IE TP cord

Cable type

IE TP (XP) cord 2x2

Sheath

PVC @ 5.8 + 0.2 mm; green

Environmental conditions

Operating temperature -40°C ... +70 °C

Transportation/storage temperature -40 °C ... +70 °C

Installation temperature -40°C ... +70 °C

Resistance to fire

Flame retardant to IEC 60332-1

Resistance to oil

Conditionally resistant

Product characteristics

Halogen-free

No

Silicone-free

Yes

) Electrical properties at 20 °C, tested to DIN 0472

2) In the case of structured cabling with two TP cords, this length must be distributed on both patch

cables.

Article numbers

IE TP cord RJ45/ RJ45

Preassembled TP installation cable 2x2 with two

RJ45 plugs

e 0.5m 6XV1850-2GE50
e 1m 6XV1850-2GH10
e 2m 6XV1850-2GH20
e 6m 6XV1850-2GH60
e 10m 6XV1850-2GN10

IE TP XP cord RJ45/ RJ45

Preassembled crossover TP installation cable 2X2
with two RJ45 plugs

e 05m 6XV1850-2HES50
e 1m 6XV1850-2HH10
e 2m 6XV1850-2HH20
e 6m 6XV1850-2HHG0
e 10m 6XV1850-2HN10

16
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243

Description

IE TP cord 4x2

24 IE TP cord

The IE TP Cord 4x2 is required for Gigabit Ethernet networks. The IE TP cord RJ-45/RJ-45
4x2 is available as a preassembled cable with two RJ-45 plugs. With the XP version the
send and receive lines are crossed over.

Features and functions

Cable type

IE TP cord RJ-45/RJ-45 4x2

Areas of application

Cabling between an end device and a network
component

Cable specification Cat 6A
Maximum cable length 2

e with IE FC outlet RJ-45 50 m

e |E device with D-sub connector 50m

e Device with RJ-45 connector 50 m

Cable type (standard designation)

LI 02YSCH 4x2x0.15 PIMF GN FRNC

Sheath

FRNC & 6.2 + 0.3 mm; green

Permitted ambient conditions

Operating temperature

Transportation/storage temperature

Installation temperature

-25°C ... +70°C
-25°C ... +70°C
-25°C 