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THE TEEACHAL CERTERATION RETAORS

The products and sys-
tems described in this
catalog are manufac-
tured/distributed under
application of a certified
quality management
system in accordance
with DIN EN 1SO 9001
(Certified Registration
No. can be found in the
Appendix). The certifi-
cate is recognized by all
IQNet countries.
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Siemens offers automation, drive,

and low-voltage switching technology
as well as industrial software from
standard products up to entire industry
solutions. The industry software en-
ables our industry customers to opti-
mize the entire value chain — from prod-
uct design and development through
manufacture and sales up to after-sales
service. Our electrical and mechanical
components offer integrated technolo-
gies for the entire drive train — from
couplings to gear units, from motors to
control and drive solutions for all
engineering industries. Our technology
platform TIP offers robust solutions for
power distribution.

© Siemens AG 2011

Answers for industry.

Siemens Industry answers the challenges in the

manufacturing and the process industry as well as in

the building automation business. Our drive and automation

solutions based on Totally Integrated Automation (TIA) and

Totally Integrated Power (TIP) are employed in all kinds

of industry. In the manufacturing and the process industry.

In industrial as well as in functional buildings.

The high quality of our products

sets industry-wide benchmarks.

High environmental aims are part of
our eco-management, and we imple-
ment these aims consistently. Right
from product design, possible effects on
the environment are examined. Hence
many of our products and systems are
RoHS compliant (Restriction of Hazard-
ous Substances). As a matter of course,
our production sites are certified ac-
cording to DIN EN ISO 14001, but to us,
environmental protection also means
most efficient utilization of valuable
resources. The best example are our
energy-efficient drives with energy
savings up to 60 %.

Check out the opportunities our
automation and drive solutions provide.
And discover how you can sustainably
enhance your competitive edge with us.

Siemens IK Pl - 2012
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Management Level  MES — Manufacturing Execution Systems EI EI

SIMATIC IT

pemionstovel o [ [ I O] ‘
Process Control (DCS)

CENCENCE

L1 CIC1
HN BB
=0

R
VAWV

Control Level

SIMATIC Controllers
Modular / PC-based

SINUMERIK SIMOTION SIMATIC NET
Computer Numerical Control Motion Control Industrial

Communication

L

=
)R

Field Level

W PROFIBUS PA

I I l. l SIMATIC Distributed I/O

Process Instrumentation SIMATIC Ident
- Industrial Identification
O HART b .
Totally -)))>>>> ] I I
Integrated @ I
Mad T =

Automation

@ 10-Link

Setting standards in
productivity and competitiveness.

Totally Integrated Automation.

1/4 Siemens IK Pl - 2012




© Siemens AG 2011

W Ethernet

W Ethernet

SIMATIC WinCC
SCADA-System

* W Industrial Ethernet

B Industrial Ethernet

SIMATIC HMI SIRIUS Industrial Controls
Human Machine Interface

oCs
L[]

B PROFINET

W Industrial Ethernet

B PROFIBUS

SINAMICS Drive Systems I Low-Voltage Distribution O As-Interface
@ KNX GAMMA instabus
Totally
Integrated
Power

Thanks to Totally Integrated Automation, Siemens provides

an integrated basis for the implementation of customized
automation solutions - in all industries from inbound to

outbound.

TIA is characterized by its unique continuity.

It provides maximum transparency at all levels
with reduced interfacing requirements — covering
the field level, production control level, up to the
corporate management level. With TIA you also
profit throughout the complete life cycle of your
plant — starting with the initial planning steps
through operation up to modernization, where
we offer a high measure of investment security re-
sulting from continuity in the further development
of our products and from reducing the number of
interfaces to a minimum.

The unique continuity is already a defined
characteristic at the development stage of
our products and systems.

The result: maximum interoperability — covering
the controller, HMI, drives, up to the process
control system. This reduces the complexity of
the automation solution in your plant. You will
experience this, for example, in the engineering
phase of the automation solution in the form of
reduced time requirements and cost, or during
operation using the continuous diagnostics facili-
ties of Totally Integrated Automation for increasing
the availability of your plant.
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Integrated power distribution
from one source.

Totally Integrated Power.
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Industrial Ethernet
Process/industrial automation

Products and systems

Planning and dimensioning

Electrical power distribution requires
integrated solutions. Our answer:
Totally Integrated Power (TIP). This
includes tools and support for planning
and configuration and a complete, opti-
mally harmonized product and system
portfolio for integrated power distribu-
tion from medium-voltage switchgear
right to socket outlets.

The power distribution products and
systems can be interfaced to building
or industrial automation systems

(as part of Total Building Solutions or
Totally Integrated Automation) via com-
munication capable circuit breakers and
modules, allowing the full potential for
optimization that an integrated solution
offers to be exploited throughout the
product cycle — from planning right
through to installation and operation.

Thanks to a comprehensive energy
management system, power flows
can be made transparent and the
energy consumption of individual
loads can be calculated and allocated.
Building operators can thus identify
power-intensive loads and implement
effective optimization measures.
With its products and systems, Totally
Integrated Power forms the basis for
this functionality and guarantees
greater cost-efficiency in industrial
applications, infrastructure and
buildings.

Siemens IK PI - 2012



Much more
than a catalog.
The Industry Mall.

You have a catalog in your hands that will serve
you well for selecting and ordering your products.
But have you heard of the electronic online
catalog (the Industry Mall) and all its benefits?
Take a look around it sometime:

www.siemens.com/industrymall

anaa

. -

Selecting

Find your products in the structure tree, in the new "Bread-crumb"
navigation or with the integral search machine with expert functions.
Electronic configurators are also integrated into the Mall. Enter the
various characteristic values and the appropriate product will be dis-
played with the relevant order numbers. You can save configurations,
load them and reset them to their initial status.

Ordering

You can load the products that you have selected in this way into the
shopping basket at a click of the mouse. You can create your own tem-
plates and you will be informed about the availability of the products
in your shopping cart. You can load the completed parts lists directly
into Excel or Word.

Delivery status

When you have sent the order, you will receive a short e-mail confir-
mation which you can print out or save. With a click on "Carrier", you
will be directly connected to the website of the carrier where you can
easily track the delivery status.

Added value due to additional information

So you have found your product and want more information about it?
In just a few clicks of the mouse, you will arrive at the image data base,
manuals and operating instructions. Create your own user documen-
tation with My Documentation Manager.

Also available are FAQs, software downloads, certificates and
technical data sheets as well as our training programs. In the image
database you will find, depending on the product, 2D/3D graphics,
dimension drawings and exploded drawings, characteristic curves or
circuit diagrams which you can download.

Convinced? We look forward to your visit!
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Your requirements

Do you want to bring new products quickly onto the market?
And at the same time be flexible and in a position to change

your product range at short notice and shorten your time-to

market? Do you want to be able to manufacture efficiently at
low costs? And at the same time optimize the capacity of your
plant/machine and minimize possible downtimes?

Then all the machines in your plant should work together per-
fectly. Therefore, you rely upon open, integrated automation
communication not just within the whole company but also
for external communication. Avoid isolated automation and
information technology solutions by assuring:

Continuous flow of information from the actuator/sensor
level through to the corporate management level

Availability of information at any location

High-speed data exchange between the different plant
sections

Easy, plant-wide configuration and efficient diagnostics

Integrated security functions that block unauthorized
access

Fail-safe and standard communication via the same
connection

Our range

Communication networks are of utmost importance for auto-
mation solutions. SIMATIC NET — Networking for Industry —
stands for a diverse range of modular blocks — Designed for
Industry — which contribute to efficiently solving your com-
munications tasks:

In the different automation areas
Across the entire workflow
For the complete plant life cycle
For all industries
SIMATIC NET offers solutions which both maximize the

benefits of Ethernet and simply integrate fieldbus systems.
Noticeable examples are:

The development of the field level for the use of Industrial
Ethernet

Complete integration from the field level to the corporate
management level

The implementation of new solutions by means of mobile
communication

The integration of IT technologies

Introduction

Worldwide trends

Decentralization has been gaining worldwide importance
for a number of years now. A distributed plant structure can
reduce installation, maintenance and diagnostics costs.

This involves intelligent devices working locally and being
connected together across networks. Openness and flexibility
are important in order to expand existing setups and to
connect up different systems. For this reason, international
committees define and standardize the standards for bus
systems.

PROFINET/Industrial
Ethernet

Industrial Ethernet
(IEEE 802.3)

- the industrial standard based
on the international Ethernet
standard

PROFINET

- the leading Industrial Ethernet
(IEC61158/61784)

standard for automation

Industrial Wireless LAN
(IEEE 802.11)

PROFIBUS

PROFIBUS
(IEC61158/61784)

- the industrial standard for
wireless communication based
on the international standard

- the international standard for
the field level is the global
market leader among fieldbus
systems

AS-Interface

AS-Interface
(IEC 62026-2/

- the international standard,
which, as an economical alter-

EN 50295) native to the cable harness,
links sensors and actuators by
means of a two-wire line.

10-Link

|O-Link

- the standard for intelligently
connecting sensors and
actuators from the field level
to the MES level

Siemens IK Pl - 2012
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Introduction

Industrial communication with Totally Integrated Automation

With Totally Integrated Automation, Siemens is the only
manufacturer to offer an integrated range of products and
systems for automation in all sectors — from incoming goods
and the production process to outgoing goods, from the field
level through the production control level to connection with
the corporate management level.

The advantages of Totally Integrated Automation already pay
off as regards design and engineering, but also assembly and
commissioning and operation and maintenance.

Automation solutions can be implemented at little cost.
New scope for development allows a quicker and more
flexible response to new market requirements. Systems can
be easily expanded or converted without having to interrupt
ongoing operations.

Due to the increased use of Industrial Ethernet in automation,
two topics within Totally Integrated Automation are becoming
more and more important — PROFINET and SCALANCE.

PROFINET ...
for increasing the productivity of your plant

You need a seamless information flow for your strategic deci-
sions within your company — from the first manufacturing
step through operation up to the corporate management
level. In order to achieve this, you rely on efficiency and trans-
parency already during engineering.

PROFINET, the open and innovative Industrial Ethernet
standard fulfills all the demands of industrial automation and
ensures integrated, company-wide communication.

PROFINET also supports the direct connection of distributed
field devices to Industrial Ethernet and the implementation
of isochronous motion control applications. PROFINET also
allows distributed automation with the support of component
technology, as well as vertical integration and the implemen-
tation of safety-oriented applications. PROFINET also supports
controller-controller communication.

Siemens IK Pl - 2012

Securely and flexibly networked across all levels
with SCALANCE network components

SCALANCE X Industrial Ethernet Switches, SCALANCE S
Industrial Security Modules and Industrial Wireless LAN
(IWLAN) access points, client modules and SCALANCE M
mobile radio routers that ideally meet the demands of
industrial applications are available for networking the sta-
tions on the PROFINET/Industrial Ethernet.

The use of wireless communication to automation devices and
industrial terminal devices helps to achieve greater flexibility.
As a result you can simplify maintenance work and reduce
service costs and downtimes. With Safety, even fail-safe com-
munication is possible via a wireless network. This increases a
company's competitiveness considerably.

Challenging applications with real-time requirements can be
implemented in the radio field.

The use of wireless features for moving machines saves cable
and servicing costs, driverless transport systems can receive
data via the wireless system without requiring cables and
remain flexible in the choice of route.

An overall solution comprises:

Bus system with
- Passive network components, e.g. cables
- Active network components, e.g. switches

Interfaces for connecting automation devices to the bus
systems

- Integrated interfaces

- Own communications processors

Gateways, e.g. IE/PB Link PN 10
Software for configuring the networks

Tools for maintenance and diagnostics

Industrial Ethernet Switch SCALANCE XR552-12M
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SIMATIC NET offers all the components necessary for an
integrated overall solution and supports the following com-
munication systems:

Industrial Ethernet (IEEE 802.3) —

the international standard for area networking is the number
one network in the LAN environment. Industrial Ethernet
enables powerful communication networks to be constructed
over wide areas.

PROFINET (IEC 61158/61784) —

the international standard uses Industrial Ethernet and allows
real-time communication all the way to the field level, but also
integrates the enterprise level. With the full utilization of
existing IT standards, PROFINET allows isochronous motion
control applications, efficient cross-manufacturer engineer-
ing and high availability of machines and systems on the
Industrial Ethernet. PROFINET supports distributed automa-
tion (and controller-controller communication) and it allows
fail-safe applications.

PROFIBUS (IEC 61158/61784) —

the international standard for the field level is the global
market leader among fieldbus systems. It is the only fieldbus
to allow communication both in manufacturing applications
and in process-oriented applications.

AS-Interface (EN 50295/IEC 62026) —
the international standard which, as an alternative to the
cable harness, links especially cost-effective sensors and
actuators by means of a two-wire line.

10-Link —
the standard for intelligently connecting sensors and
actuators from the field level to the MES level.

Routers are implemented via controllers or links.
Configuration and diagnostics can be performed from any
point in the plant.

KNX/EIB (EN 50090, ANSI EIA 776) —
the basis for building automation is the global standard.

Use of communication systems

Industrial
Ethernet
PROFINET
PROFIBUS
AS-Inteface

Enterprise Resource

Planning (ERP) ® o
(e.g. PC)

§i°3t r&c‘::MATIC s7-300)  ® ° ° o
xi;i.ogu\%?:oolm o ° °
e e . e
gy S
Sensors/actuators ® P P °

Identification systems
(z.B. RFID and code [} [ J [ J
reading systems)

Drives

(e.g. SINAMICS) © ° o °

SIRIUS

(e.g. M200D motor P P PS PY

starter, compact

starters, monitoring

and overload relay)

CNC system

(e.g. SINUMERIK) ® o o

Safety-oriented §

Communication ® ® ° s
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T
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Industrial bus systems
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Laptop

Remote access, e.g.
via teleservice

Industrial bus systems
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Motion Control
Systems

Control and
monitoring system

Telecontrol and
substation control

Numeric
Control

B PROFINET

M Industrial Ethernet

Controller

Notebook

Numeric
Control

PC/PG/IPC

Control and
monitoring system

Field device for
intrinsically safe area

Coupler
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ASM456

SIMOCODE
pro

Code reading
systems

RFID
system

[ 10-Link
| module
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Compact feeder Sensors
arrangement
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The graphic shows the connection of different
automation systems to the standardized networks.
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PROFINET/Industrial Ethernet

Industrial Ethernet

Industrial Ethernet provides the industrial area with a power-
ful network that complies with the IEEE 802.3 (Ethernet) and
802.11 alblg/hin (wireless LAN) standards.

The diverse options of Ethernet and the Internet that are
already available today in the office sector can also be used
in factory and process automation by means of Industrial
Ethernet.

Ethernet technology, which has been used successfully for
decades, allows users to precisely match network perfor-
mance to requirements. The user can choose the data
throughput rate to suit particular needs, as integrated
compatibility makes it possible to introduce this technology
in stages.

Ethernet is the world's current Number 1 in the network
environment and offers significant benefits:

Fast commissioning thanks to the simplest connection
method

High availability since existing networks can be extended
without any adverse effects

Virtually unlimited communication capabilities, since
scalable performance using switching technology and high
data rates are available

Networking of the most varied application areas such as
the office and production areas

Company-wide communication thanks to the Internet
connection option, with security components providing for
data integrity

Investment protection through continuous compatible
further development

Precise time-based assignment of events in the overall
plant by means of plant-wide clock control.

SIMATIC NET, the industrial communication system from
Siemens, relies on this proven technology. Siemens has
already supplied several million connections worldwide in
tough industrial environments subject to electromagnetic
interference.

Siemens IK Pl - 2012

SIMATIC NET provides important supplements to Ethernet
technology for industrial environments:

Network components of the SCALANCE product families
for the use of wired and wireless communication in harsh
industrial environments

Fast on-site assembly using the FastConnect cabling system

Failsafe networks through high-speed redundancy and
redundant power supply

Continuous monitoring of network components through
an effective signaling concept, and network monitoring
software

The following communication functions/services are offered
by Industrial Ethernet:

PG/OP communication

Comprises integrated communication functions which allow
data communication via SIMATIC, SIMOTION and SINUMERIK
automation systems with every HMI device and SIMATIC PG
(STEP 7). PG/OP communication is supported by PROFINET/
Industrial Ethernet and PROFIBUS.

S7 communication

S7 communication is the integrated communication function
(system function block) for S7-400 or loadable function blocks
for S7-300, which have been optimized within SIMOTION,
SINUMERIK and SIMATIC S7/WinAC. It also enables PCs/IPCs
and workstations to be connected. The maximum volume of
user data per task is 64 KB.

S7 communication offers simple, powerful communication
services and provides a network-independent software
interface.

Open communication

The open communication (SEND/RECEIVE) allows the SIMATIC
S7 controllers to communicate with other SIMATIC S7 and
SIMATIC S5 controllers, PCs/IPCs and third-party systems.

In addition, for the simple connection of HMI stations, FETCH
and WRITE are offered.
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Complete overview of Industrial Ethernet

The socket interface for Industrial Ethernet

allows data communication with computers via TCP/IP. On this
interface which is widespread in the PC and UNIX world, users
can freely program the data exchange. The SEND/RECEIVE
blocks (S/R) are used as access to TCP/IP in SIMATIC S7.

OPC (Openness, Productivity & Collaboration)

is a standardized, open and cross-vendor software interface.
It permits interfacing of OPC-capable Windows applications to
S7-communication, open communication (SEND/RECEIVE)
and PROFINET.

SCALANCE X II :

ET 200S with
IM 151-3 PN FO

Industrial Ethernet (optic) []

with
IM 151-3 PN FO

ET 2008

SIMATIC IPC
with WinAC

G_IK10_XX_10230

IT communication

Information technology (IT) with e-mail,

File Transfer (FTP), and web technology

integrates SIMATIC, SIMOTION and SINUMERIK into IT via
Industrial Ethernet. In the office environment, e-mail, FTP, and
web browsers have prevailed as widespread means of com-
munication.

PROFINET communication
This communication is compliant with the IEC 61158/61784
standard. PROFINET, the international standard, uses

Industrial Ethernet and enables real-time communication
right down to the field level.

Siemens IK PI - 2012 1/15
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PROFINET/Industrial Ethernet
PROFINET - the Ethernet standard for automation

PROFINET is the leading Industrial Ethernet standard with
more than 3 million nodes worldwide.

PROFINET increases the companies' success by accelerating
processes, boosting productivity, and increasing plant
availability.

With PROFINET, Siemens applies the Ethernet standard to
automation. PROFINET enables high-speed and secure data
exchange at all levels, thus making it possible to implement
innovative machine and plant concepts. Thanks to its
flexibility and openness, PROFINET offers users maximum
freedom when engineering and structuring their plant
architectures.

PROFINET's efficiency means optimal use of available user
resources and a significant increase in plant availability.
Innovative Siemens products and the performance of

PROFINET provide a sustained boost to company productivity.

Advantages at a glance

Your advantages at a glance

Flexibility

—

Tailor-made plant concepts

P Industrial Wireless LAN
} Safety

P Flexible topologies

) Open standard ) Easy cabling

) Web tools

) Expandability

Siemens IK Pl - 2012

—

Optimal use of resources

P One cable for all purposes
} Device/network diagnostics

> Energy efficiency

) Fast device replacement

) Ruggedness/stability

PROFINET innovations

PROFINET has been expanded with several innovative fea-
tures. These simplify the system configuration, in safety-
critical applications for example, and support a leaner and
more flexible topology in many different scenarios.

The I-Device (intelligent 10 Device) function enables simple
and fast controller-controller communication through direct
access to the 10 address image with PROFINET IO protocol.
Local controllers such as the ET 200S CPU can be integrated
into modular machines more easily, for example.

The Shared Device function allows two controllers to access
the same PROFINET IO Device, such as a distributed ET 200
or a drive in a safety application. Because fewer devices need
to be installed in the field, the engineering, cabling, energy
and installation costs are reduced.

Plant availability can be increased using a ring topology and
the Media Redundancy Protocol (MRP). This runs directly via
the integrated RJ45 ports on PROFINET devices and can be
combined in any way with the relevant Industrial Ethernet
switches (e.g. SCALANCE X-200).

——

Increased productivity

> Speed

} High precision

> Large quantity structures
) High transmission rate

) Media redundancy

) Fast start-up

G_IK10_XX_10304
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More flexibility with PROFINET

IWLAN reduces maintenance costs, increases reliability,
and convinces with high communication performance.
Only PROFINET allows the use of IWLAN with safety.

Safety-related communication via PROFIsafe reliably protects
personnel, the environment, and plants.

PROFINET also enables the use of star, tree and ring topologies
in addition to the linear topology.

Thanks to its openness, PROFINET creates the basis for a
uniform machine/plant automation network to which
programmable controllers as well as standard Ethernet
devices can be connected.

PROFINET is 100 percent Ethernet and supports TCP/IP.
Among other things, this enables the use of Web technolo-
gies, such as access to the integrated Web server of the
field devices.

With PROFINET, network infrastructures can be expanded as
desired, even during operation.

More efficiency with PROFINET

PROFINET offers a host of functions on one cable: Machine
data and standard IT data merge. This creates integration and
saves costs by reducing the overhead for cabling and training
overhead.

Extensive diagnostic data can be read out from the devices
to locate faults quickly. HTML standard Web sites are used for
servicing PROFINET devices — locally and remotely.

PROFlenergy switches off individual loads or entire production
units during breaks —in a coordinated and centrally controlled
way.

Fault-free establishment of industrial networks in a short time
and without specialist knowledge: PROFINET makes this
possible with the FastConnect system.

When replacing a PROFINET device, the 10 Controller detects
the new device and automatically assigns its name.

The use of switches even in field devices prevents faults in
one section of the network from influencing the entire plant
network. PROFINET enables the use of fiber-optic cables
especially for areas that are critically sensitive to EMI.

More performance with PROFINET

Fast motion control applications need high-speed data
exchange. PROFINET's short cycle times increase the produc-
tivity of machines and plants.

Communication via PROFINET is deterministic. A jitter of
< 1 ps results in maximum precision cycles and thus guaran-
tees high product quality.

With PROFINET, up to 256 devices can be managed by one
SIMATIC controller. The number of nodes per network is more
or less unlimited.

By using Ethernet, PROFINET achieves a significantly higher
transmission rate than previous fieldbuses. This enables
problem-free transmission of even large volumes of data with-
out affecting 1/0 data transfer.

Higher plant availability can be achieved by means of a
redundant installation. This can be implemented both with
the help of external switches and direct via integral PROFINET
interfaces.

In modular plants, 10 Controllers must detect new machines
or plant sections quickly. With Fast Startup, PROFINET can
detect devices in up to < 500 ms and connect them with the
10 Controller.

Siemens IK Pl - 2012
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PROFIBUS

SIMATIC S7
SINUMERIK

B PROFIBUS DP

SIMOVERT
MASTER-
DRIVES

SIMOCODE
PRO

ASM456

SIMOTION C/P/D
Notebook —

S7-300F with standard
and F 1/Os

| Advanced

Field devices '“". S —t—

ET O AS-Interface
200eco

DP/AS-  DP/AS-i
Compact Ir}ten‘ace F-Link

SINAMICS SIMOREG feeder Link 20E .
arrangement g
RFID Code ;I
system reading 5
systems g
Sensors 10 modules o

Complete overview of PROFIBUS

PROFIBUS is used to connect field devices, e.g. distributed I/O
devices or drives, to automation systems such as SIMATIC S7,
SIMOTION, SINUMERIK or PCs. PROFIBUS is standardized in
accordance with IEC 61158/61784 and is a powerful, open
and rugged fieldbus system with short response times.
PROFIBUS is available in different forms for various applica-
tions.

PROFIBUS DP
(distributed 1/0)

is used for connecting distributed field devices, e.g.

SIMATIC ET 200, or drives with extremely fast response times.
PROFIBUS DP is used when sensors/actuators are distributed
at the machine or in the plant (e.qg. field level). The actuators
and sensors are connected to the field devices.

The field devices are supplied with output data in accordance
with the master/slave technique and transfer input data to the
controller or PC.

1/18 Siemens IK PI - 2012

Openness all along the line

Thanks to the openness of PROFIBUS DP, standard-compliant
components from different manufacturers can also be con-
nected. The IEC 61158/61784 standards provide future pro-
tection for your investment. A simple link to other bus sys-
tems, e.g. from the AS-Interface, is implemented by means of
links and thus permits an integrated solution in the field of
failsafety for the protection of both human and machine.

Siemens has a complete range of products of standard and
fail-safe controllers, network components, communication
software and field devices. And for field device manufactur-
ers, Siemens offers everything to do with the PROFIBUS DP
interface, such as ASICs, training, certification, and much
more.

PROFIsafe

permits standard and safety-related communication on one
and the same bus cable. It is an open solution for safety-
related communication over standard buses and uses the
PROFIBUS services.
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SIMATIC PC with WinAC

SIMATIC TDC

Vision Sensor Monitoring and
VS 120 control system

SIPART PS2

B PROFIBUS PA

DP/DP
coupler

S§7-1200 with
CP 1242-5

Power Rail  DP slave
Booster

Intrinsically safe area

* PDM is a parameterization tool for intelligent field devices

Isochronous mode

The CPU, 1/0 and user program are synchronized with the
PROFIBUS cycle. The "Isochronous mode" function is sup-
ported by many CPUs of SIMATIC, SIMOTION, SINUMERIK and
servo drives. The drives are controlled using the PROFIdrive
profile.

Mobile
Panel

DP/PA
Coupler/
Link

y

SITRANS P

SITRANS FM

G_IK10_XX_50027

PROFIBUS PA
(Process Automation)

expands PROFIBUS DP with intrinsically safe transmission of
data and power (e.g. transducers in the food processing in-
dustry) in accordance with the international standard IEC
61158-2 (same protocol, different physical properties).
PROFIBUS PA is used predominantly in the hazardous areas of
refineries (chemical, oil and gas).
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SIMATIC/
SIMOTION

[l PROFINET

M Industrial Ethernet

DP/AS-i F-Link

S7-300 [1
CP343-2(P)
AS-Interface
power supply

lI . DP/AS-i Link 20E

[] AS-Interface CP243-2

DP/AS-i Link Advanced

[l PROFIBUS DP

S7-300
CP343-2(P)

AS-Interface
power supply

IE/AS-i Link PN 10

.

[1 AS-Interface

Analog and digital Safe position Safe Signaling Pushbuttons Safe and standard control cabinet
K20, K45, K60 field modules switch with EMERGENCY-STOP columns Indicator lights  modules S22.5 and S45
door interlock and field module
24V DC
power
supply
3RK3 Modular 3RK1 safety 3RA2 load SIRIUS
Safety System monitor feeders compact M200D motor
E starters starters or
G110D
frequency
| converters

Load feeders
with safe
AS-i outputs

G_IK10_XX_20027e

Example of a system configuration
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Sensors, valves, actuators, drives — many different compo-
nents operate on the field level. All of these actuators/sensors
must be connected to an automation system. Distributed /O
devices are used for this; to a certain extent as intelligent
outposts directly on-site.

As a cost-effective alternative to the cable harness,
AS-Interface links the components of the field level by

means of a simple 2-wire cable for data and power.
AS-Interface is standardized as an international industrial
standard according to EN 50295 and IEC 62026-2 and is
supported worldwide by a number of member companies of
the AS-International Association, including the leading manu-
facturers of actuators and sensors. AS-Interface is used where
individual actuators/sensors are spatially distributed through-
out the machine (e.g. in a bottle filling plant).

AS-Interface is a single master system. There are communi-
cations processors (CPs) for SIMATIC and for SIMOTION and
links that control field communication as masters. With the
AS-Interface specification V2.1 or V3.0, up to 62 slaves can be
connected. The AS-Interface specification V3.0 allows a
maximum of 1000 digital inputs/outputs to be connected
(profile S-7.A.A: 8DI/8DO as A/B slave). New profiles allow
extended addressing (A/B) to be used for analog slaves, too.
The analog value transmission is accelerated via "fast analog
profiles". Thanks to the integrated analog value processing in
the masters, the access to analog values is just as easy as the
access to digital values.

For connecting the AS-Interface to PROFIBUS DP, the DP/AS-i
LINK Advanced, DP/AS-i F-Link or DP/AS-Interface LINK 20E
are available with degree of protection IP20. This enables the
use of AS-Interface as a subordinate network for PROFIBUS DP.
The IE/AS-i LINK PN 10 allows AS-Interface to be connected to
Industrial Ethernet and thereby a direct embedding in the
PROFINET environment.

Cost savings

AS-Interface replaces costly cable harnesses and connects
binary actuators and sensors such as proximity switches,
valves or indicator lights, as well as analog signals with a
controller such as SIMATIC.

In practice this means: Installation runs smoothly because
data and power are transported together over one single line.
Thanks to the specially developed ribbon cable (yellow in
color) and insulation displacement technology, the
AS-Interface slaves can be connected anywhere.

This concept is extremely flexible and has a great effect on
savings. No expert knowledge is required for installation and
commissioning. Furthermore, through simple cable laying
and the clear cable structure as well as the special design of
the cable, you not only significantly reduce the risk of errors,
but also service and maintenance costs.

Automation in the beverage industry.

Siemens IK Pl - 2012
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I10-Link

Uninterrupted communication down to the last meter

Engineering and visualization

Switching cabinet installation

Controller
| S7-300/
| S7-400

Field installation

PROFINET/PROFIBUS B

ET 200S SIMATIC ET200eco PN
with 10-Link master |0-Link @ with 10-Link master
K20
SIRIUS SIRIUS
e SIRIUS Err 10-Link
|
compact 3RA2 IO?d overload relays module
T feeders with
3RA27 function
modules
3
¥
al
Actuators Other field 10-Link Standard gl
devices sensors sensors ©

Networking with 10-Link

10-Link — more than just another interface

I0-Link is the smart concept for the standardized linking of
switching devices and sensors to the control level by means of
an economical point-to-point connection.

The new communications standard 10-Link below the fieldbus
level allows central fault diagnosis and location as far as the

actuator/sensor level and simplifies both commissioning and
maintenance by allowing the parameter data to be modified
dynamically, direct from the application.

Improvements in the intelligence of field devices and their
integration in the overall automation support data access
down to the lowest field level. The result: greater plant avail-
ability and reduced engineering overhead.

As an open interface, the 10-Link can be integrated into all
common fieldbus and automation systems. Consistent
interoperability ensures maximum protection of investment.
This also applies in the context of existing machine concepts
for continued use of sensors without an 10-Link interface.
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Together for integrated quality

The requirements for integrated communication are increas-
ing. At the same time, the variety of field devices, actuators,
and sensors is increasing immensely — with ever greater
intelligence.

I0-Link offers the solution for these requirements and is
seen by manufacturers as a valuable addition to the commu-
nications landscape (including AS-Interface).

As a committed driver of this issue, Siemens is further
developing not only its product and system range accordingly,
but by integrating IO-Link in Totally Integrated Automation,
it is also providing a unique integrated communication
solution.
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Engineering

Reduced engineering times

m Standardized, open system for more flexibility (third-party
I0-Link devices can be integrated in the engineering)

m Uniform and transparent configuration and programming
through integrated engineering (SIMATIC STEP 7)

m Freely available function blocks for SIMATIC for user-
friendly parameterization and diagnostics, and read-out of
measured values

m Efficient engineering thanks to use of off-the-shelf face-
plates in SIMATIC HMI

m Low error rate in CAD circuit design thanks to reduction
in control circuit wiring

Commissioning

Reduced commissioning times

m Faster installation and minimized error rate thanks to
reduction in control circuit wiring

m Space savings in the control cabinet
m Low-cost wiring technology with several branches thanks
to unrestricted use of existing Siemens components

Operation and maintenance

Increased plant availability

m High level of transparency in the plant down to the
field level

m Reduction of downtime and maintenance times through
plant-wide diagnostics and faster error correction

m Support for preventive maintenance

m High transparency through incorporation of energy
management systems, readout of current values, and
diagnostic messages

m Shorter conversion times thanks to central parameter and
recipe management for field devices as well

Siemens IK PI - 2012 1/23



© Siemens AG 2011

Industrial Wireless Communication

Within the scope of industrial communication, wireless
communications opens up new perspectives — from partial
modernization of a plant, right up to optimizing complex
logistics or production processes.

On the basis of Industrial Wireless Telecontrol, Industrial
Wireless LAN and WirelessHART, Siemens offers solutions for

reliable automation with Industrial Wireless Communication.

Reliable, wireless communication with INLAN

Reliable wireless communication with IWLAN
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Industrial Wireless Telecontrol — low-cost and versatile
wireless technology for longer distances

Continuous communication between widely separated plant
sections in the area of water/wastewater, or high-speed re-
mote maintenance access to machines and plants on the
other side of the world - these are just two of countless ways
of reaping the benefits of Industrial Wireless Telecontrol
(IWT). Thanks to integration in a telecontrol system or an
HMI/SCADA system, transferred process data is available at
any time via mobile radio.

Industrial Wireless LAN —
flexible, plant-wide wireless infrastructure

Wireless solutions are increasingly becoming a matter of
course in machines and plants. In the case of high data com-
munication requirements, Industrial Wireless LAN (IWLAN)
backs innovations like deterministic radio and the Industrial
Ethernet standard PROFINET. Thanks to the use of PROFIsafe
via IWLAN, PROFINET opens up completely new perspectives
— from efficient engineering, through real-time solutions,

all the way to safety-related tasks.

Furthermore, an IWLAN infrastructure can also be used for
additional applications such as video monitoring.

WirelessHART -
wireless connection of the process instrumentation

WirelessHART is an open industry standard, developed for the
particular requirements of wireless communication for field
devices in the process industry. It meets all specific require-
ments for reliability, security, economy and user-friendly
operation system-wide. With more than 30 million installed
devices worldwide, HART technology is the most frequently
used communication protocol for intelligent process instru-
mentation at the field level. WirelessHART is backwards-
compatible with the wired HART technology and thus offers
maximum investment security for hardware, software and
expertise.
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Container terminal

Automation control center

o
5
8I
%
L
(.')I
AGV = Automated Guided Vehicle
Application example for controller-based IWLAN applications with a large number of access points, e.g. in a container terminal
Advantages of a wireless communication network
m Increased competitiveness, since greater flexibility is m Integrated wireless network for voice and data across the
achieved through mobility divisions of the company
m Maintenance work is simplified, service costs and down- m Remote diagnostics for different production machines from
times are reduced, and personnel are used optimally a central service location reduces service costs
m No wear and tear of rotating and moving equipment or m Awkwardly located installations can be accessed easily;
system components there is no need for complex wiring
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Industrial Remote Communication

B Industrial Ethernet
O VPN tunnel

Mobile phone
Alarming with
text message

N

GPRS network

VPN tunnel of
GPRS provider

fixed IP address fixed IP address dynamic IP address dynamic IP address

Provider M2M Provider M2M Provider A Provider B
\ M2M SIM card contract / \ Standard SIM card contract /

Efficient remote access to plants and machines with SIMATIC via industrial remote access

G_IK10_XX_30283

Efficient industrial remote access Secure and flexible access worldwide
Global remote access to far-flung plants, remote machines Industrial plants are often distributed over large areas —
and mobile applications is gaining in significance — both in sometimes even across national borders. Siemens offers

industry and in industry-related areas. With a comprehensive  proven solutions for industrial remote access, such as flexible

range of solutions for industrial remote access, Siemens offers  telecontrol systems and efficient remote maintenance.

the ideal basis for efficient and reliable monitoringand control ~ Whether in public infrastructure, the manufacturing or pro-

of widely distributed plants of any size. cess industry: With comprehensive solutions for teleservice
and telecontrol, Siemens is the right partner every time.
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Telecontrol

Telecontrol involves the connection of distant process stations
to one or more central control systems. Various different
public or private networks can be used for communication for
the purposes of monitoring and control. Event-driven or cyclic
exchange of process data is performed with special telecontrol
protocols and enables the operating personnel to manage
the overall process effectively.

The telecontrol systems are based on SIMATIC. They supple-
ment the SIMATIC system with corresponding hardware and
software, and thus permit individual process stations to be
networked over a WAN (wide area network). The data for this
is transmitted via classical WAN, e.g. copper dedicated cable,
dial-up networks, wireless, but also via IP-based networks
such as mobile wireless networks or the Internet.

Teleservice (remote maintenance/diagnostics)

Teleservice is data exchange with physically remote technical
plants (machines, plants, computers, etc.) for the purpose
of error detection, diagnostics, maintenance, repair, or opti-
mization.

Telecontrol Basic connects the control center via the
Telecontrol Server Basic control center software with the
substations, consisting of SIMATIC S7-1200 controllers with
CP 1242-7 GPRS module. The server also supports the connec-
tion of S7-200 stations with MD720-3 modems. Wireless
GPRS technology is available as the transmission medium.
An S7-1200 substation permit remote communication with a
control center (service center) as well as direct slave-slave
communication with other S7-1200 substations. Small-scale
applications with few outstations can be implemented, as well
as large-scale plants comprising up to 5000 outstations.
International approvals permit worldwide use.

Extended Telecontrol Server Basic functionalities allow the
use of telecontrol server services. The overall solution also
includes the teleservice function and thus provides, for exam-
ple, worldwide access to the S7-1200 stations for interna-
tional plant and machine manufacturers.

TeleControl Professional comprises the Siemens telecontrol
systems for extensive, expanded applications in the process
industry. Control systems such as PCS 7, WinCC and third-
party control systems with OPC allow reliable control and
monitoring of outstations based on the SIMATIC S7-300 and
S7-400 controls.

The outstations and substations can communicate with each
other as well as with one or more control centers.
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Telecontrol supports a wide variety of communication
networks. In the classical WAN sector, these are:

Dedicated lines (private or leased)

Private radio networks
(optionally with time slot procedure)

Dial-up networks (analog, ISDN, GSM)

SINAUT also offers appropriate modems for conventional
WANSs. Communication, however, is also possible via Ethernet-
based WAN, namely:

Via Ethernet-based wireless systems, e.g. Industrial
Wireless LAN with SCALANCE W

Via fiber-optic conductors, e.g. through use of SCALANCE X
switches with optical ports; distances of up to 120 km can
then be covered

Via public networks and Internet using DSL and/or GPRS
and UMTS

All networks can be mixed in any manner in a SINAUT project.
Star, line and node topologies can be designed, and also
mixed configurations of these. A station can be linked using
two transmission paths to permit redundant data transmis-
sion. The two paths can be of the same type or also different,
e.g. dedicated line combined with telephone network or ISDN
with DSL.

Siemens IK Pl - 2012

A number of different versions can be selected for setting up
the control center depending on the process requirements
and extent of the information:

SINAUT ST7cc

This WinCC-based PC control center is the ideal control
center system for both SINAUT ST7 and SINAUT ST1.

It has been developed specifically for event-driven and
time-stamped data transmission on the SINAUT system and
can have a single or redundant design.

PCS 7 with PCS 7 TeleControl

This is the ideal control center system for plants in which
larger local automation tasks have to be combined with
telecontrol connections. In addition to SINAUT ST7, remote
stations with other communication protocols can be
connected, e.g. over DNP3 or IEC 870-5-101/-104.

WinCC TeleControl

This WinCC-based control center system offers the
connection of SIMATIC substations to other telecontrol
protocols such as DNP3 or IEC 870-5-101/-104.

SINAUT ST7sc

This OPC server software is ideal for connecting the SINAUT
telecontrol system to control centers from other vendors
via OPC client function. ST7sc features extensive buffer
mechanisms which prevent data from being lost even if the
OPC client fails, and it can have a single or redundant
design.

SIMATIC S7 controller as control center

Like the substations, this control center comprises a
SIMATIC S7-300 or S7-400 controller and is suitable for
simpler applications requiring only one current process
image of the telecontrol stations. The station process
control can be influenced by entering commands, set-
points or parameters. The control center can also be used
to extend a PC control center (SINAUT ST7cc or ST7sc),
e.g. for data output on a panel, as an emergency operating
system, or for implementing cross-station control tasks.
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Teleservice (remote diagnostics and remote maintenance)

Remote diagnostics and remote maintenance of production
plants are indispensable in modern automation technology.
They are more efficient and more cost-effective than an on-
site service employee on site. This allows faults to be detected
and cleared much faster, downtimes of machines are reduced
and their availability is increased.

Machines and plants are increasingly operated in places which
are far away from the production site. Plant constructors must
nevertheless be able to provide support in the event of a fault.
Especially during the warranty period this can result in high
costs. TeleService helps to reduce this risk.

The possible applications for TeleService are manifold. Plants
can be diagnosed, values set and data transmitted from any
place on earth via a telephone cable. TeleService also enables
the SIMATIC controllers to send text messages per SMS or
e-mail, making a significant contribution to saving travel and
personnel costs in service work.

Optimum remote maintenance is based on reliable, perma-
nently available, secured and economical data connections.

Depending on the application, SIMATIC NET provides the
appropriate solution:

For continuous connections or simultaneous access

to several plants, a solution via the Internet using
SCALANCE S modules is recommended, both on the service
and the plant side.

For flexible remote maintenance access from any
Internet connection — whether in the office, home office
or hotel room — SOFTNET Security Client is the right soft-
ware solution for connecting to the SCALANCE S Security
Module installed in the plant.

For plants without wired network connection, the
MD741-1 GPRS router establishes remote maintenance
access to the SCALANCE S in the service center.

The SCALANCE M873 and M875 UMTS routers are available
for plants requiring remote maintenance access at an
especially high bandwidth.

In all cases, the communication is reliably protected by
authentication and encryption via a virtual private network
(VPN) tunnel, in order to rule out the possibility of industrial
espionage or manipulation.

The service concept of "Siemens Remote Services" provides a
powerful, secure platform for remote access to machines and
plants. The inclusion of "Shared Experts" ensures effective
support, not only from Siemens but also from the internal
company specialists.

Field PG

SOFTNET
Security
Client

Industrial H
Ethernet

ﬂ\\

Control center SCALANCE M873

VPN tunnel O \\

UMTS/ :( I"
GSM Provider

Internet

DSL router
IP camera |
A\ e
| ——
=] Field PG 3
SIMATIC |J |u | | §I
S7-300 §|
Station CP 34341 EI
(0]

Configuration example for teleservice via UMTS mobile telephone
network
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Industrial communication
Data for practical applications

Communication Systems Compared in Practice

Industrial PROFINET | PROFIBUS DP AS-Interface
Ethernet

10/100 Mbit/s 9.6 Kbit/s — 12 Mbit/s Send cycles 5 ms 4.8/38.4 Kbit/s
1/10 Gbit/s adjustable or

(only 100 Mbit/s for SIO (switching operation)
PROFINET) 31.25 Kbit/s 1)
more than 1000 125 62 2

125 DP/PA links 1)
31 field devices per V)

DP/PA link
Between two nodes: For the entire network: For the entire network:
® electrical up to 100 m ™ electrical up to max. m electrical up to max. m electrical up to 20 m
M optical up to 5 km 10 km: 600 m:
(multimode) or up to - without repeater up - with extension plug
120 km (singlemode) to 1 km up to 200 m
- with repeater up to - with repeater or
10 km extender up to 300 m
= optically with optical - with repeater and
link modules (OLM) extension plug up to
up to 1875 km 600 m
Line Tree Ring Star Line Tree Ring Star Line Tree Star Point-to-point
- separate 24 V DC separate 24 V DC Sensors and modules: integrated
- Power-over-Ethernet (also via hybrid cable) over bus cable actuators:
(PoE) over Uaux 2 V DC (stan-
dard case) or
over bus cable (30 V)
PROFlsafe SIL3, PL e PROFlsafe SIL3, PL e ASlsafe SIL3, PL e -

G_IK10_XX_00004

1) For PROFIBUS PA

The table contains empirical values that can serve as recommendations for selecting the optimum network.
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Industrial Ethernet
Introduction

Data communication
Communication overview
Topologies

Network selection criteria

PROFINET
Introduction

Cabling technology

Passive network components
Overview of Twisted Pair
Industrial Ethernet FastConnect
IE FC RJ45 Plug 2 x 2

|IE FC RJ45 Plug 4 x 2

|E Push Pull Plug PRO

|IE FC M12 Plug PRO

IE FC TP Cable 2 x 2

IE FC TP Cable 4 x 2

|E Hybrid Cable

Energy cables

|IE TP Cord

|E Connecting Cable M12-180/M12-180
|IE FC Outlet RJ45

|IE FC RJ45 Modular Outlet
Industrial Twisted Pair — cables/connectors
Overview of FC-FOCs

FC glass fiber-optic cables

FC FO termination kit

Overview of FOCs

Glass fiber-optic cables

POF and PCF fiber-optic cables
POF/PCF FOC Termination Kit

Industrial Ethernet switches /
media converters

Overview

Compact switch modules

CSM 1277 unmanaged

SIPLUS NET CSM 1277

CSM 377 unmanaged
SCALANCE X-000 unmanaged
SCALANCE X005 unmanaged
SCALANCE XB-000 unmanaged

SCALANCE X-100 unmanaged /
media converters

SCALANCE X-100 unmanaged
SIPLUS SCALANCE X-100 unmanaged

SCALANCE X-100 unmanaged
media converters

SIPLUS SCALANCE X-100 unmanaged
media converter

SCALANCE X-200 managed
SCALANCE X-200 managed
SIPLUS SCALANCE X-200 managed
SCALANCE XF-200 managed

SCALANCE X-200IRT managed
SCALANCE X-200IRT managed
SIPLUS SCALANCE X-200IRT managed
SCALANCE XF-200IRT managed
SCALANCE X-300 managed
SCALANCE X-300 managed
SIPLUS SCALANCE X-300 managed
SCALANCE XR-300 managed
SCALANCE X-300PoE managed
SCALANCE XR-300PoE managed
SCALANCE X-300EEC managed
SCALANCE XR-300EEC managed

Media modules for modular
SCALANCE X-300 managed

SCALANCE X-400 managed (Layer 3)
SCALANCE X-400 managed (Layer 3)
SCALANCE X-500 managed (Layer 3)
SCALANCE XR-500 managed (Layer 3)
Media modules for modular
SCALANCE XR-500 managed

Power supply for modular

SCALANCE XR-500 managed

Industrial Ethernet security
Overview

SCALANCE S

SOFTNET Security Client

Drive systems — SINAMICS G

SINAMICS G120D
distributed frequency converters

CU240D PN and CU240D PN-F
Control Units

Drive systems / SINAMICS S
High Performance Drives

SINAMICS S110 servo converters
CU305 Control Unit
SINAMICS S120 drive system

CU310-2 Control Unit
for single-axis drives

CompactFlash Card for CU310-2
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Controllers / Modular controllers

SIMATIC S7-1200

CPU 1211C
SIPLUS CPU 1211C
CPU 1212C
SIPLUS CPU 1212C
CPU 1214C
SIPLUS CPU 1214C

SIMATIC S7-300

CPU 314C-2 PN/DP

CPU 315-2 PN/DP

SIPLUS CPU 315-2 PN/DP
CPU 317-2 PN/DP

SIPLUS CPU 317-2 PN/DP
CPU 319-3 PN/DP

CPU 315F-2 PN/DP
SIPLUS CPU 315F-2 PN/DP
CPU 317F-2 PN/DP
SIPLUS CPU 317F-2 PN/DP
CPU 319F-3 PN/DP

SIMATIC S7-400

CPU 412-2 PN

CPU 414-3 PN/DP

CPU 416-3 PN/DP
SIPLUS CPU 416-3 PN/DP
CPU 414F-3 PN/DP

CPU 416F-3 PN/DP
Distributed controllers

Controllers / PC-based controllers
SIMATIC WinAC RTX

SIMATIC WinAC RTX F

SIMATIC WinAC ODK

Controllers / Embedded controllers

SIMATIC S7-modular Embedded Controller

EC31

SIMATIC S7-modular Embedded Controller

Expansion modules

Controllers / Embedded bundles
SIMATIC IPC227D bundles
SIMATIC IPC427C bundles
SIMATIC HMI IPC277D bundles
SIMATIC HMI IPC477C bundles
SIMATIC WIinAC MP

System interfaces for SIMATIC S7
Introduction

Communication for SIMATIC S7-200
CP 243-1

Communication for SIMATIC S7-300
CP 343-1 Lean

SIPLUS CP 343-1 Lean

CP 343-1

SIPLUS CP 343-1

CP 343-1 Advanced

SIPLUS CP 343-1 Advanced

CP 343-1 ERPC

CP 343-1 BACnet

Communication for SIMATIC S7-400
CP 443-1

SIPLUS CP 443-1

CP 443-1 Advanced

SIPLUS CP 443-2 Advanced

System interfaces for PG/PC/IPC

Communication for PC-based systems
Introduction

Performance data

Connection options to SIMATIC IPCs
CP 1604

CP 1616

CP 1612 A2

CP 1613 A2

CP 1623

CP 1628

HARDNET-IE S7-REDCONNECT
SOFTNET for Industrial Ethernet
SOFTNET PN IO

OPC server for Industrial Ethernet

S7 OPC Redundancy
for Industrial Ethernet

SNMP OPC server
SOFTNET PN 1O Linux
SOFTNET-S7/Linux
SOFTBUS for Linux

System interfaces for SIMATIC HMI
System interfaces with WinCC flexible
SIMATIC S7

SIMATIC WinCC flexible RT

SIMATIC WinCC

System interfaces with WinCC

(TIA Portal)
SIMATIC S7

SIMATIC WIinCC (TIA Portal) Runtime
WinCC Runtime Communication

Accessories

C-PLUG

Power supply PS791-1PRO
SICLOCK time synchronization
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Distributed I/O
SIMATIC ET 200S

Interface modules

IM 151-3 PN

SIPLUS IM 151-3PN

Interface modules with integrated CPU

IM 151-8 PN/DP CPU

Master interface module
for IM 151 CPU interface modules

SIPLUS IM151-8 PN/DP CPU

SIPLUS master interface module
for IM 151 CPU

IM 151-8F PN/DP CPU
SIPLUS IM 151-8F PN/DP CPU

Distributed I/O
SIMATIC ET 200M

Interface modules
IM 153-4 PN
SIPLUS IM 153-4 PN |O

Distributed 1/0
SIMATIC ET 200pro

Interface modules

IM 154-4 PN

IM 154-6 PN IWLAN
IM 154-8 PN/DP CPU
IM 154-8 F PN/DP CPU

SIMATIC ET 200eco
ET 200eco PN

Motion Control System SIMOTION
The SIMOTION system
Hardware platforms

Motion Control architectures
with SIMOTION

PROFINET for SIMOTION
PROFIdrive for SIMOTION

CNC controls
SINUMERIK CNC automation system

Operator and monitoring devices

Key Panels
SIMATIC HMI KP8/KP8F

Basic Panels — Standard
SIPLUS Basic Panels
Comfort Panels — Standard
Mobile Panels

SIMATIC Panels

SIMATIC Multi Panels

Industrial PC

Rack PC

SIMATIC IPC547D
SIMATIC IPC547C
SIMATIC IPC647C
SIMATIC IPC847C

Box PC

SIMATIC IPC227D
SIMATIC IPC427C
SIMATIC IPC627C
SIMATIC IPC827C
SIMATIC Panel PC
SIMATIC HMI IPC277D
SIMATIC HMI IPC477C
SIMATIC HMI IPC577C
SIMATIC HMI IPC677C

Industry monitors and Thin Clients
SIMATIC Flat Panels
SCD monitors 1900
SIMATIC Thin Client

SIMATIC Identification systems
RFID systems

SIMATIC RF180C/RF182C

Code reading systems

SIMATIC MV420

SIMATIC MV440

Motor starters for operation in the field,

high degree of protection

SIRIUS M200D motor starters
General data

M200D motor starters for PROFINET
Communication modules,

motor starter modules

Accessories

for M200D motor starters for PROFINET

Software and tools

SIMATIC iMap

BANYnet bus analysis and diagnostics
BANY PN 10

SINEMA server

PROFINET Technology components

Enhanced Real-Time
Ethernet Controller ERTEC

Development kit for ERTEC

Development kit
for Standard Ethernet Controllers

Network transitions
|IE/PB Link PN 10
|IE/AS-i LINK PN 1O
|IE/WSN-PA LINK
PN/PN coupler

Partner solutions

deviceWISE Embedded Edition
for SIMATIC S7
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PROFINET/Industrial Ethernet
Industrial Ethernet

Introduction

. Overview

e Area and cell network according to the international standards
IEEE 802.3 (Ethernet) and IEEE 802.11 a/b/g/h/n (wireless
LAN) designed for the industrial environment right down to the
field level

e Connection of automation components (controllers and field
devices) to each other and to PCs and workstations as well as
components for wireless communication

e PROFINET, the Industrial Ethernet standard for automation, is
based on Standard Ethernet (IEEE 802.3) and supports the
connection of devices from field level up to management level

Laptop

D Remote access,
e.?, via
teleservice
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™\
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Control

Controller

Control and
monitoring system

Motion Control
Systems

Telecontrol and
substation control
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B PROFINET

e Comprehensive open network solutions can be implemented
e High transmission performance at up to 10 Gigabit/s

e Integration of conventional IT functionalities such as Web
server and e-mail in the automation sector

e A security solution especially for industrial automation thanks
to the industrial security concept with the security products of
SIMATIC NET (SIMATIC NET CPs with Security Integrated,
SCALANCE S and SCALANCE M)
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Industrial Ethernet

Introduction

. Overview (continued)
Ethernet
The LAN standard from the office sector.

Ethernet currently has a market share of over 90% with a rising
trend, thus placing it in the pole position in the LAN landscape
worldwide. The specification of this baseband LAN was
developed in the 1970s and standardized in the international
|IEEE 802.3 standard. Ethernet has continued to experience
rapid development and established itself in all speed ranges
and application areas.

Milestones include:

e Virtually unlimited communication capabilities with scalable
performance due to
- switching technology, full duplex, redundancy
- continuously rising data rates (10/100 Mbit/s, 1/10 Gbit/s)

¢ High availability of the network, because:
- existing networks can be expanded without any adverse
effects
- network structures with any form of meshing compensate for
the failure of individual network components (e.g. by means
of the Rapid Spanning Tree Protocol)

e Compatible protocol expansions, e.g. support of virtual
subnetworks and prioritized data traffic through the use of
VLANs

e Structured cabling concept
- Standardized connection technology
- Simplest connection technology due to use of preassembled
twisted pair cables
- Glass fiber-optic cables for long distances, areas subject to
RFI and inter-building cabling

Ethernet forms the basis for overlaid network protocols such as
TCP/IP. TCP/IP is responsible for the transport of data between
LANs and represents the basis for IT services (e.g. Internet). In
addition, this enables different LAN technologies to be easily
integrated, e.g. Ethernet with Wireless LAN.

Ethernet components for the office sector are offered by a large
number of vendors, but do not always meets the specific
requirements of the industrial sector.

For planning, operation and maintenance of Ethernet networks,
sufficiently qualified personnel are available worldwide.

Industrial Ethernet
The industry-standard version of Ethernet.

It was not only its performance when exchanging large volumes
of data that made Ethernet ideal for use in the industrial
environment — high availability, reliability, real-time capability,
robust connection technology and ease of operation without
special IT knowledge have also made this standard suitable for
industrial use.

By means of corresponding additions for tough Industrial use,
Siemens has shown that Ethernet can also be used successfully
in these applications. This approach has been consistently and
successfully applied not only for Industrial Ethernet and
PROFINET, but also for Industrial WLAN.

PROFINET

Industrial Ethernet

Ethernet
conforming to

IEEE 802.3

G_IK10_XX_10248

PROFINET/Industrial Ethernet/Ethernet conforming to IEEE 802.3

Industrial Ethernet offers a powerful area and cell network
according to |IEEE 802.3 (Ethernet) for industrial applications.
This ensures that the widest range of application areas, such as
office and production, can be networked with one another. The
numerous possibilities of the IT standards, familiar from the
office world, can thus also be utilized in production and process
automation.

Wherever practical, Industrial Ethernet utilizes innovative
Ethernet technology and strengthens it for use in the industrial
sector.

e Network components for use in tough industrial environments
(dust, moisture, extreme temperatures, impact loads, vibra-
tions)

e Rugged and simple connection method on site
- FastConnect cabling system with RJ45 technology
- Assembly of POF and PCF fiber-optic cables

e Failsafe networks through high-speed redundancy and
redundant power supply

e Connection of automation components (controllers and field
devices) to each other and to PCs and workstations

e Optimized communication between automation components
and simultaneous, open communication according to TCP/IP
standard

e Simple connection to the Wireless LAN and Industrial Wireless
LAN (IWLAN) networks in accordance with IEEE 802.11

e A safety solution specially designed for industrial automation
with the industrial security concept

Among the Siemens Ethernet components for industrial use, the
focus is on compatible successor products and spare parts
availability of up to 10 years.

Siemens IK Pl - 2012
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PROFINET/Industrial Ethernet
Industrial Ethernet

Introduction

. Overview (continued)
PROFINET

The open Industrial Ethernet standard for automation

With more than three million nodes worldwide, PROFINET is the
leading cross-vendor Industrial Ethernet standard (IEC 61158/
61784) for automation.

Advantages at a glance

Your advantages at a glance
Flexibility

Tailor-made plant concepts

PROFINET increases the companies' success by accelerating
processes, boosting productivity, and increasing plant avail-
ability.

—

Optimal use of resources

——

Increased productivity

P Industrial Wireless LAN

P One cable for all purposes

> Speed

> Safety

) Device/network diagnostics

> High precision

) Flexible topologies > Energy efficiency

> Large quantity structures

) Open standard ) Easy cabling

) High transmission rate

) Web tools

) Fast device replacement

) Media redundancy

) Expandability

) Ruggedness/stability

) Fast start-up

G_IK10_XX_10304

. More information

Note:

In many SIMATIC NET components with management function,
extensive parameterization and diagnostics functions are
provided over open protocols and interfaces (e.g. Web server,
network management).

These open interfaces provide access to those components,
which can also be used for illicit activities.

When the above-mentioned functions and the open interfaces
and protocols are used (e.g. SNMP, HTTP and Telnet), appro-
priate security precautions must be implemented to suppress
unauthorized access to the components or network, especially
from the WAN/Internet.

For this reason, automation networks can be isolated from the
remaining corporate network using security applications
(e.g. SCALANCE S).

For further information, see the section "Industrial Security".

It is important to note the boundary conditions for use of the
specified SIMATIC Net products (order numbers 6GK..., 6XV1)
which you can view on the Internet.

You will find more information on the Internet at:
www.siemens.com/simatic-net/ik-info

Siemens IK Pl - 2012
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Data communication

N Overview
Standard communication
This comprises standardized protocols for data communication.
—— IS0, TCP/IP, UDP transport protocols
ISO, TCP/IP and UDP are available as transport protocols.
— PROFINET

Based on Industrial Ethernet, PROFINET enables direct commu-
nication of field devices (IO Devices) with controllers

(IO Controllers) as well the solution of isochronous drive controls
for motion control applications.

~ Media Redundancy Protocol (MRP)

Procedure specified in the IEC 61158 Type 10 standard for
increasing the network availability in a ring topology.

Information technology (IT)

IT integrates SIMATIC into the information technology via Indus-
trial Ethernet. These means of communication and communi-
cation paths are also available to SIMATIC. Depending on the
product and stage of expansion, communications processors
support technologies from the IT environment such as:
® [-mail;
Via the integral e-mail client, network components, communi-
cations processors and routers can send emails to provide
information about plant states, e.g. plant standstill or imminent
overload, or to automatically request a service call.

e Freely definable HTML pages;
Communications processors can perform web diagnostics
with the aid of static HTML pages and a user-specific display
is supported with the aid of freely definable HTML pages.

o TP
the File Transfer Protocol (FTP) permits simple, universal
coupling, e.g. the PLC can be connected to different
computers or embedded systems

IP routing (IP-R)

The system connections for the SIMATIC S7 to Industrial
Ethernet, CP 343-1 Advanced, and CP 443-1 Advanced, with
two separate interfaces (integrated network separation) and
SCALANCE S and SCALANCE X414-3E, support the forwarding
of IP messages between Gigabit and PROFINET interfaces. The
SCALANCE M mobile wireless routers support routing between
the mobile Internet and the connected LAN.

v
ISO | TCP/ IT OPC [(PG/ |S7/
ubDP OP |S5
([ ] (] ([ ] (] ® (] (] (]

OPC (Openness, Productivity & Collaboration)

OPC is a standardized, open, and vendor-independent interface
that is widely used in automation. It permits the connection of
OPC-capable Windows applications using many different
protocols such as S7-communication, PROFINET, and SNMP.

PG/OP communication

The SIMATIC automation systems can handle data communi-
cation with HMI devices (e.g. TP/OP) and programming devices
(with STEP 7, STEP 5) via the integral communication functions.
PG/OP communication is supported by MPI, PROFIBUS and
Industrial Ethernet.

S7 communication

S7 communication is the integral communications function
(SFB), which has been optimized within the SIMATIC S7. It
enables PCs and workstations to be connected. The maximum
volume of user data per task is 64 KB. S7 communication offers
simple, powerful communication services and provides a
network independent software interface for all networks.

Open communication

The open communication (SEND/RECEIVE) allows the
SIMATIC S7 controller to communicate with other SIMATIC S7
and SIMATIC S5 controllers, PCs and third-party systems. In
addition, for the simple connection of HMI stations, FETCH and
WRITE are offered.

BACnet communication

BACnet (Building Automation and Control Networks) is an
ASHRAE (American Society of Heating, Refrigeration and Air
Conditioning Engineers Inc.) communication protocol for data
networks used for building automation and control. It is equally
suitable for the management and automation levels, and is
approved as an ANSI, CEN and ISO standard.

MES/ERP communication (ERPConnect)

Communication with ERP or MES systems via database link, e.g.
ORACLE, MySQL, MS-SQL, DB2 using a firmware expansion
which must be ordered separately

System connections

For many data terminals, communications modules (CPs, CMs,
TIMs) are available that already have the communications
functions implemented as firmware and which therefore relieve
the data terminal of communication tasks (e.g. flow control,
blocking, etc.).

Time synchronization

By means of SIMATIC procedures or NTP (Network Time
Protocol), plant-wide time synchronization is achieved.

GIKI0 010187
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Industrial Ethernet

Communication overview

. Overview

Hardware
Transport
protocol
PROFINET

S7
communication
Open
communication
Telecontrol
ERP-Connect
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Communications overview for SIMATIC
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. Overview (continued)
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Industrial Ethernet

Overview

Network performance and network technologies for
Industrial Ethernet

When combined, the current Industrial Ethernet technologies
can significantly boost performance on the network in
comparison with the original 10 Mbit/s technology. These
technologies are:

o with 100 Mbit/s:
Messages are transported much faster than Ethernet
(10 Mbit/s) and therefore only occupy the bus for an extremely
short time. For Fast Ethernet, a 4-wire FastConnect cabling
system (Cat5e) is available with cable, plug and outlet.

o with 1 Gbit/s:
Gigabit Ethernet is faster than Fast Ethernet by a factor of 10,
the bus is occupied for only one tenth of the time. For Gigabit
Ethernet, an 8-wire FastConnect cabling system (Cat6) is
available with cable, plug and outlet.

. at 10 Gbit/s:
Compared to Ethernet with 1 Gbit/s, Ethernet with 10 Gbit/s is
faster again by a factor of 10.

o prevents collisions:
The data throughput increases enormously because the usual
message repetitions are avoided.
Data can be sent and received simultaneously between two
stations. The data throughput for a full duplex connection
therefore rises to 200 Mbit/s with Fast Ethernet and to 2 Gbit/s
with Gigabit Ethernet. With full duplex, a greater length of the
network is possible. This means, for example, that when glass
fiber-optic cables are used, distances of up to 120 km can be
achieved.

. supports parallel communication:
When a network is subdivided into several segments using a
switch, or individual stations are connected direct to a switch,
this results in load separation. Data communication is possible
in each individual segment independently of the other
segments. In the overall network, several messages can
therefore be en-route simultaneously. The increase in perfor-
mance is therefore due to the sending of several messages
simultaneously.

. automatically crosses the send and receive
cables on Twisted Pair interfaces.
. describes the characteristic of network nodes

(data terminals and network components) that automatically
detect the transmission rate of a signal (10 Mbit/s, 100 Mbit/s
or 1 Gbit/s) and support autonegotiation.

. is a configuration protocol on Fast Ethernet.
Before initiating the actual data transmission, network devices
automatically negotiate a transmission mode which is
supported by any device (1000 Mbit/s,100 Mbit/s or
10 Mbit/s, full duplex or half duplex)

Siemens IK Pl - 2012

Ethernet Switching

The Industrial Ethernet switch has the following functionality:

¢ Depending on the number of available interfaces, switches
are able to simultaneously interconnect several pairs of
subnetworks or stations temporarily and dynamically, with
each connection possessing the full data throughput.

e By filtering the data traffic on the basis of the Ethernet (MAC)
address of the terminals, the data traffic remains local and
only data intended for nodes of another subnetwork is
forwarded by the switch.

¢ More data terminals can be connected than in a classic
Ethernet network.

e Error propagation is limited to the subnetwork concerned.

The switching technology offers definite advantages:
e Subnetworks and network segments can be created.

® The data throughput is increased and with it the network
performance as a result of structuring the data communi-
cation.

e Easy rules for network configuration.

¢ Network topologies with 50 switches and an overall extension
of more than 150 km can be implemented without the need to
take signal propagation times into account.

¢ Unlimited extension of the network by connecting individual
collision domains/subnetworks.

e Easy, reaction-free extension of existing networks.
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Industrial Ethernet

Topologies

. Overview (continued)

Full duplex

Full duplex (FDX) is an operating mode in the network that, in
contrast to half duplex, allows stations to send and receive data
simultaneously. When FDX is used, collision detection is
automatically deactivated in the participating stations.

For FDX, transmission media with separate send and receive
channels must be used, e.g. FOC and TP, and the participating
components must be able to store data packages. With an
FDX connection collisions do not occur, so components that
support FDX can send and receive simultaneously at the
nominal transmission rate. The data throughput therefore
increases to twice the nominal transmission rate of the network,
to 20 Mbit/s with the classic Ethernet and 200 Mbit/s with Fast
Ethernet. With Gigabit Ethernet, up to 2000 Mbit/s are achieved.

A further advantage of FDX is the increase in the network
extension.

By deactivating the collision principle, the distance between two
components can be increased by the size of a collision domain
or more. With full duplex, the maximum distance can extend as
far as the performance limit of the send and receive compo-
nents. This is especially the case in connection with fiber-optic
cables. When glass fiber-optic cables are used, distances of
up to 120 km can be achieved.

Segment B

Segment A

Segment B Segment A

i

Segment C Segment D Segment C Segment D

Switched LAN

Shared LAN

Data traff ic

Data traﬂ' ic

Increased performance through switching, full duplex

Autosensing/Autonegotiation

Autosensing describes the characteristic of network nodes
(data terminals and network components) that automatically
detect the transmission rate of a signal (10 Mbit/s, 100 Mbit/s or
1000 Mbit/s) and support autonegotiation.

Autonegotiation is the configuration protocol for Twisted Pair.
It enables the participating nodes to negotiate and agree the
transmission rate before the first data packages are transferred:

e 10 Mbit/s,100 Mbit/s, 1 Gbit/s or 10 Gbit/s
e Full duplex or half duplex

Autonegotiation can also be deactivated if a specific trans-
mission rate has to be set.

The advantage with Autosensing lies in the problem-free inter-
operability of all Ethernet components.

Classical Ethernet components that do not support Autosensing
work problem-free with Fast Ethernet and new Gigabit Ethernet
components that do support Autosensing.

Autocrossover

The Autocrossover function automatically crosses the send and
receive cables on Twisted Pair interfaces. This means that
crossed connecting lines (e.g. TP XP Cords) are no longer
required.
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Topologies

. Overview (continued)
Fast redundancy

Extremely fast reconfiguration of the network following an error is
indispensable for industrial applications, because the
connected data terminals will otherwise disconnect logical
communication links. This would result in a process running out
of control or emergency shutdown of the plant.

In order to achieve the very fast reaction times required, various
standardized procedures are used. A network can then be
reconfigured to form a functional network infrastructure in a
fraction of a second.

In an optical ring comprising 50 switches, the network will be
reconfigured after a fault (cable break or switch failure) in less
than 0.2 seconds. The connected data terminals remain
unaffected by the changes in the network and logical connec-
tions are not disconnected. Control over the process or appli-
cation is assured at all times.

In addition to implementing high-speed media redundancy in
the ring, Industrial Ethernet switches also offer the functions
required for high-speed redundant coupling of rings or network
segments. Network segments in any topology or rings can be
coupled via two switches in each case.

S§7-400

Operator Station

==

S7-400

[ Industrial Ethernet (Twisted Pair)
[ Industrial Ethernet (Fiber Optic)

S7-400

Configuration with high-speed redundancy in the optical ring

SCALANCE
X204-2

SCALANCE
X-400

G_IK10_XX_10093
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. Overview (continued)

PC

§7-400

| SCALANCE
| X310

SCALANCE
X310

§7-300 with

SCALANCE X208 CP 343-1

S7-400 with
CP 443-1

M Industrial Ethernet (Twisted Pair)

G_IK10_XX_10101

Configuration with high-speed redundancy in the electrical ring

Media Redundancy Protocol (MRP)

Higher plant availability can be achieved by means of a
redundant installation (ring topology). The media redundancy
can be created on the one hand by means of switches, and on
the other hand direct via the PROFINET interfaces on SIMATIC
controllers and distributed inputs/outputs. Thanks to the MRP
protocol (IEC 61158 Type 10), reconfiguration times of less than
200 ms can be achieved, depending on the number of stations.

If the ring is interrupted at one point, immediate reconfiguration
takes place and all communication nodes continue to be acces-
sible.
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. Overview (continued)

S7-400

§7-400

SCALANCE
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S7-400

| SCALANCE
| X208

] SCALANCE
| X208

SCALANCE
X208

SCALANCE
X101-1 or X101-1LD

Z
X
[ Industrial Ethernet (Twisted Pair) g
[ Industrial Ethernet (Fiber Optic) @
Electrical/optical ring topology with SCALANCE X101-1/X101-1LD
SCALANCE X-400
SCALANCE
Access Point
SCALANCE N
1011 or W788-1PRO
X101-LD
=
—
Field PG
;\
><\
B PROFINET/Industrial Ethernet (Twisted Pair) §
[0 PROFINET/Industrial Ethernet (Fiber Optic) o

Optical star topology with SCALANCE X101-1/X101-1LD and remote SCALANCE W Access Point
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Topologies

. Overview (continued)
Redundancy with the Spanning Tree algorithm

The Spanning Tree algorithm is described in the IEEE 802.1d
standard; it organizes any number of meshed Ethernet struc-
tures comprising bridges and switches.

To prevent data packages circulating in the network, in the case
of closed meshes different connections are switched to standby
so that an open tree structure results from the meshed structure.

The bridges/switches communicate for this purpose using the
Spanning Tree protocol. This protocol is extremely complex
because it has to handle any type of network structure.

The organization of network structures with the Spanning Tree
protocol can take from 30 to 60 seconds. During this period,
productive communication for reliable visualization or process
control in the network is not possible.

In the time-optimized version "Rapid Reconfiguration Spanning
Tree" according to IEEE 802.1, the time is shortened to between
1 and 3 seconds for up to 10 series-connected switches. For
connecting to office networks, some SIMATIC NET switches
support the Rapid Spanning Tree Protocol.

Switched network

Switched industrial networks can be configured electrically or
optically with a linear, star or ring structure, or a combination.

They are constructed with SCALANCE X switches and with
integral switches, e.g. in communications processors. Fiber-
optic conductors or Twisted Pair cables are used as the trans-
mission media between the switches.

Data terminals or network segments are connected over twisted-
pair cables or polymer optical fiber (POF) . Switched networks
can be of any size. The signal propagation times must be taken
into account at distances over 150 km.

SIMATIC S§7-300
with CP 343-1

Human machine interface

Optical cabling with POF/PCF or glass fiber optic cable

Fiber-optic cables are always recommended as an alternative to
copper cables in environments subject to strong electromag-
netic interference (EMI), if reliable equipotential bonding cannot
be guaranteed, if the system is in the open air, or if no adverse
effects caused by EMI are wanted.

Glass fiber optic cables are used to establish optical network
topologies covering long distances, while for shorter distances,
plastic fiber optic cable made of light-conducting plastics like
polymer optical fiber (POF), or plastic covered glass fibers such
as polymer cladded fiber (PCF), are used. Simple fiber-optic
cabling for machine-level use is implemented with the SC RJ
connection system for polymer optical fiber and PCF. The SC RJ
connectors can be assembled especially quickly and simply
on-site. The plastic fiber optic cables designed for this purpose
can be used universally or specifically in festoon cable systems.

For optical cabling, e.g. for a PROFINET system, products with
POF or PCF connection are used, e.g. the Industrial Ethernet
Switch SCALANCE X200-4P IRT, ET 200S distributed 1/O, or the
SCALANCE X101-1POF media converter.

Media converter
SCALANCE
X101-1POF

ET 200S with
[l PROFINET |E standard cable [J POF-FOC IM 151-3 PN FO
B Industrial Ethernet i I
SCALANCE SCALANCE SCALANCE
X204IRT X202-2P IRT X200-4P IRT
ET 200S with
IM 151-3 PN FO
i
=
><I
><I
o
ET 200S with IM 151-3 PN FO i.

Mixed network with SCALANCE X202-2P IRT and SCALANCE X101-1POF media converter

Siemens IK Pl - 2012 2/15




© Siemens AG 2011

PROFINET/Industrial Ethernet
Industrial Ethernet

Topologies

. Overview (continued)
Fault-tolerant communication
The availability of the communication is increased by means of

redundant communication connections, to which the data trans-
mission can be switched quickly in the event of a fault.

Fault-tolerant S7-connections can be set up from S7-400H
stations to

e other H stations (one- or two-channel)
e PCs (S7-REDCONNECT software required)

PC/IPC with

2x CP 1613 A2

or CP 1623

and S7-REDCONNECT

SCALANCE X310

SCALANCE X310

S7-400 with CP 443-1 S7-400 with CP 443-1

Increased availability by means of redundant communication connections

M Industrial Ethernet

SCALANCE X310

H-CPU in single mode
S7-400 with CP 443-1

G_IK10_XX_10251
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Gigabit at the control level

Whereas in the field level, short response times and small data
message frames are in the forefront, the need for high data
throughput is constantly increasing in the control level. The
reason for this is the rapidly growing number of nodes and data-
intensive systems such as HMI, SCADA, code reading systems,
web applications or multimedia applications.

In addition to the Gigabit-capable network infrastructure,

there are also Gigabit-capable system connections for PCs or
SIMATIC S7-300/400. The CP 1623 communications processor
for PCI Express supports a high-performance connection of
the HMI/SCADA systems and simultaneously increases the
reliability of the network by means of an optional external power

supply.

Enterprise Level

Control Level

SCALANCE
X414-3E

SCALANCE
X308-2M PoE

IP camera

1000 Mbit/s

SIMATIC S7-400
with

Field Level

[ Industrial Ethernet (Twisted Pair)
[J Industrial Ethernet (Fiber Optic)

[ 1000 Mbit/s

CP 443-1 Advanced

The CP 343-1 Advanced and CP 443-1 Advanced communica-
tions processors for SIMATIC S7-300/400 implement integral
network separation between the control level and field level and
provide:

e Separate network connections on a module for the connection
of two independent IP-subnetworks, e.g. control level is
IP subnetwork 1 (Gigabit Ethernet) and the field level is
IP subnetwork 2 (Fast Ethernet)

e Cross-network utilization of IT services through IP routing,
such as access to Web servers

e Short response times for the lower-level field device
connection with PROFINET

e Firewall for protecting the programmable controllers from
unauthorized access regardless of the size of the network to
be protected

e Supplementary or alternative VPN (Virtual Private Network)
for secure authentication of the communication partners and
encryption of the transmitted data

1 SCALANCE

X414-3E Server
with
SCALANCE CP 1623

X408-2

1000 Mbit/s

1 SCALANCE
| X308-2

1000 Mbit/s

1000 Mbit/s
IPC with

Gigabit interface
and CP 1616

] SIMATIC S7-300
| with
| CP 343-1 Advanced

S
X

|
o]

Network separation between field level and control level including Gigabit communication at the control level
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Network separation between field level and control level

Networks often have to be separated physically from one
another, but nevertheless have to communicate with one
another. Reasons for network separation are deliberate load
decoupling or different responsibilities within an enterprise (e.g.
office and production network).

When using the CP 343-1 Advanced communications
processors and CP 443-1 Advanced for S7 controllers this
requirement presents no problem. With the introduction of inter-
faces for separate IP subnetworks in Gigabit Ethernet and Fast
Ethernet on one module, the cross-network use of IT services is
possible by means of static IP routing. A firewall protects
programmable controllers against unauthorized access
regardless of the size of the network to be protected. As an alter-
native or supplement, secure authentication of the communi-
cation partners and encryption of the transmitted data can be
handled via a VPN (Virtual Private Network).

Operator Station (OS) SIMATIC IT

SCALANCE

X408-2 I I I

SIMATIC Batch

il S

B Terminal bus

1000 Mbit/s

SIMATIC PCS 7 process control system with Gigabit

In the control room, two SCALANCE X-400 switches are used on
the terminal bus. If a high number of nodes are connected to the
plant bus, SCALANCE X414-3E switches, for example, can be

used with extender modules. These are connected together to

create an electrical ring with a transfer rate of 1 Gbit/s.

Several operator panels are provided and divided between the
two switches so that the system can still be operated in the event
of a failure. The terminal and plant buses are connected using
redundant servers, e.g. with SCALANCE X408-2 also via high-
performance Gigabit lines.

Engineering Station (ES)

SCALANCE

IPC

SCALANCE
X310

OS Server 0OS Server

B |ndustrial Ethernet (redundant) 1000 Mbit/s (redundant)

(electrical)
O Industrial Ethernet SCALANCE I I O Plant Bus SCALANCE
X408-2 X408-2

(optical)

SCALANCE
X308-2

SCALANCE
X414-3E

Redundant control -
S7-400H

ET 200M

—HI

[l PROFIBUS

Use of the SCALANCE X switches in a process control system, e.g. PCS 7

1000 Mbitls

SCALANCE X414-3E

JUIIT

SCALANCE
X414-3E

Human machin
interface

ET 200M

—HIII

[l PROFIBUS

i S7-300
m— Production cell
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Management Level

Operations Level

Ring redundancy

Control Level

Field Level

Plant network with connection to the management level or the corporate network with SCALANCE X-500
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Fail-safe wireless communication with PROFIsafe

For several years, safety engineering has been integrating into
standard automation on the basis of SIMATIC S7 controllers,
PROFIBUS and PROFlIsafe.

This range has been expanded by PROFINET-enabled compo-
nents, thus providing a complete product range with failsafe
controllers, failsafe I/O and a corresponding engineering
environment.

Control and
monitoring system

Internet

Safety

Controller

Security

[ PROFINET

[ Industrial
Ethernet

Proxy

SilEi=

Fail-safe wireless communication with PROFIsafe

---'----h'-----l'

Distributed 1/0

PROFIsafe

SINAMICS Drives
SINUMERIK
840D sl und
SINAMICS
[ other field busses S120 Drives

PROFIsafe prevents errors such as address corruption, loss,
delay, etc., when transmitting messages through continuous
numbering of the PROFIsafe data, time monitoring, and authen-
ticity monitoring using passwords and optimized cyclic redun-
dancy check (CRC).

Controller Fail-safe communication
via PROFIsafe profile
IPC427C Bundle
with WinAC
Switch
PROFIsafe
---,---------,.-.---.

ET 200pro

Access
Point
\\ RCoax Cable

//

l
IE/PB
Link
PN IO
\
\
\
\
\
h

\ [d4 PROFIBUS

3.

SINAMICS

G120 Distributed 1/0

[ AS-Interface
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Secure communication with SCALANCE S and
Security Integrated

SCALANCE S security modules and modules with Security
Integrated offer scalable security functionality for the protection
of automation networks. Security Integrated integrates

the firewall and VPN security functionalities familiar from
SCALANCE S into communications processors (CP 343-1
Advanced, CP 443-1 Advanced, CP 1628) and the

SCALANCE M875 mobile wireless router as additional functions.

Apart from IP routing, the following are supported:

Operations level

Control level

Field level

Firewall for protecting the programmable controllers from
unauthorized access regardless of the size of the network to
be protected.

Supplementary or alternative VPN (Virtual Private Network) for
secure authentication of the communication partners and
encryption of the transmitted data

Address translation

- NAT (Network Address Translation) permits the use of private
|IP addresses in the internal network in that public IP
addresses are converted to private ones

- NAPT (Network Address and Port Translation) permits the
use of private IP addresses in the internal network in that
frames are converted to private IP addresses depending on
the communications port used

~ SOFTNET
/' Security
’ Client

~

Secure remote maintenance and protection of network segments thanks to SCALANCE S in a Gigabit network infrastructure
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For a high-performance coupling of networks, the modular e Static routing
Industrial Ethernet Switch SCALANCE X414-3E is available. D ; ti PF hortest path first) and
In the case of SCALANCE X414-3E, high-speed IP routing * Dynamic routing OSPF (open shortest path first) an

permits communication between different IP subnetworks and * RIPv1/2 (routing information protocol)

routers: e Redundant routing VRRP (Virtual Router Redundancy
Protocol)
: : PC/IPC with
M M CP 1613 A2/
H H CP 1623

oooc T TR SCALANCE
X414-3E X414-3E

PC/IPC with
CP 1613 A2/
CP 1623

SCALANCE SCALANCE X324-12M

X308-2M [l PROFINET

[ Industrial Ethernet

CP 343-1

ET 2008

High-performance Layer 3 switching paired with redundant routing (VRRP)

S7-400 with
CP 443-1

M S7-300 with
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_ Twisted pair network Fiber optic network Wireless network
Cables for indoor area; trailing Cables for indoor and outdoor area; -
cable; marine cable; FastConnect trailing cable; halogen-free cable
cables
Failure of a subnetwork 2) Failure of a subnetwork 2) Failure of a subnetwork 2)

Network breaks down into two sub- Network breaks down into two sub- —
networks functioning in isolation ®  networks functioning in isolation 3)

5000 m 4) Up to 150 km 4); —
over 150 km, consider signal propa-
gation time

100 m 50 m POF 30 m indoors per segment
100 m PCF 100 m indoors per segment

4000-5000 m multimode
120 km single mode

Yes Yes =
without special tool; without special tool; —
FastConnect technology FastConnect technology
LED indicators; signaling contact; LED indicators; signaling contact; LED indicators;
SNMP network management; SNMP network management; SNMP network management;
Web-based management, Web-based management, Web-based management,
PROFINET diagnostics PROFINET diagnostics PROFINET diagnostics
Electrical ring or doubling of the Optical ring or doubling of the Multiple illumination or use of
infrastructure (linear, star, tree) infrastructure (linear, star, tree) different frequency bands
(2.4 and 5 GHz)
el
1) suitable for 10 _Mbit/s to 10 Gbit/sl ® ® @ o sujtable é
g; ﬁ:f:fgf:;r(iine;?lzlr;tszu;n:rt‘g(;rttuf;l:‘liree by means of redundant voltage supply ® ® @ 0 partly suitable %
4) if there are 50 switches in the ring ® ®0O0 o
@000 gl
o

O O O O not applicable

Comparison of networking media
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. Overview

PROFINET - the Ethernet standard for automation

PROFINET is the leading Industrial Ethernet standard with more
than 3 million nodes worldwide.

Your advantages at a glance
Flexibility

Tailor-made plant concepts

P Industrial Wireless LAN
} Safety

P Flexible topologies > Energy efficiency

) Open standard ) Easy cabling

) Web tools

) Expandability

Flexibility

Short response times and optimized processes are prerequisites
for competitiveness in global markets, because product
lifecycles are becoming shorter and shorter.

PROFINET ensures maximum flexibility in plant structures and
production processes, and it enables you to implement
innovative machine and plant concepts. Mobile devices, for
example, can be integrated into relatively inaccessible
locations.

Flexible topologies

PROFINET also enables the use of star, tree, and ring topologies
in addition to the linear topology characterized by the estab-
lished fieldbuses. This is made possible by means of switching
technology via active network components, such as Industrial
Ethernet switches and media converters, or by integrating
switch functionality into field devices. This results in an
increased machine and plant planning flexibility, as well as
savings in cabling.

The PROFINET network can be installed without any specialist
knowledge and meets all requirements relevant to the industrial
environment. The PROFINET Guideline "Cabling and Inter-
connection Technology" provides network installation support
for manufacturers and users. Symmetrical copper cables or
RFl-resistant fiber-optic cables are used depending on the
application. Devices from different manufacturers are easily
connected via standardized and rugged plug-in connectors
(up to IPB5/IP67).

Thanks to the integration of switch functionality into the devices,
linear topologies can be formed that are configured based on an
existing machine or plant structure. This results in savings in
cabling overhead and cuts down on components such as
external switches.

} One cable for all purposes

} Device/network diagnostics

) Fast device replacement

) Ruggedness/stability

PROFINET increases the companies' success by accelerating
processes, boosting productivity, and increasing plant avail-
ability.

—

Optimal use of resources

——

Increased productivity

} Speed

} High precision

> Large quantity structures
) High transmission rate

) Media redundancy

) Fast start-up

G_IK10_XX_10304

IWLAN

PROFINET also supports wireless communication with Industrial
Wireless LAN and thus opens up new application fields. For
example, technologies subject to wear such as contact wires
can be replaced and automated guided vehicle systems and
mobile operator panels can be used.

Safety

The PROFIsafe safety profile, which has been tried and tested
with PROFIBUS and which permits the transmission of standard
and safety-related data on a single bus cable, can also be used
with PROFINET. No special network components are required for
fail-safe communication, standard switches and standard
routers can be used without restrictions. In addition, fail-safe
communication is equally possible via Industrial Wireless LAN
(IWLAN).

Open standard

PROFINET, the open vendor-independent standard (IEC 61158/
61784), is supported by PROFIBUS and PROFINET International
(P1). It stands for maximum transparency, open IT communi-
cation, network security and simultaneous real-time communi-
cation.

Due to its openness, PROFINET creates the basis for a uniform
automation network in the plant to which all of the machines and
devices can be connected. The integration of existing parts of
the plant, using PROFIBUS for example, can also be achieved
without any problems through the use of routers.
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[l PROFINET

M Industrial
Ethernet
IE/PB
Link
PN 10
IE/AS-i
LINK
PN IO

[l PROFIBUS

[ AS-Interface

G_IK10_XX_30117

Fieldbus integration via a proxy

Use of web tools

PROFINET's unrestricted support for TCP/IP permits the use

of standard web services such as web servers in the device.
Independently of the tool used, information from the automation
level can be accessed from almost anywhere at any time using
a commercially available Internet browser. This considerably
simplifies commissioning and diagnostics.

Each user can decide for himself how much openness to the
IT world he will permit for his machine or plant. Thus, PROFINET
can be easily operated as an isolated plant network or it can be
connected to the office network or the Internet via suitable
security modules, such as the SCALANCE S modules. This
allows new teleservice concepts or even the fast exchange of
production data.

Expandability

On the one hand, PROFINET permits the easy integration of
existing systems and networks without great effort. Thus,
PROFINET protects the investments in existing plant units which
communicate via PROFIBUS and other fieldbuses such as
AS-Interface, for example.

On the other hand, additional PROFINET stations can be added
at any time. Network infrastructures can be expanded using
additional network components, both wired and wireless
versions, even during operation.

Efficiency

Global competition means that companies must deploy their
resources economically and efficiently. This applies in particular
to production. PROFINET ensures more efficiency here.

Simple engineering guarantees fast commissioning, and reliable
devices enable high plant availability. Comprehensive
diagnostics and maintenance concepts help to reduce plant
downtimes and maintenance costs to a minimum.

One cable for all purposes

PROFINET permits simultaneous fieldbus communication in
isochronous mode and standard IT communication (TCP/IP) via
one cable. This real-time communication for the transmission of
user/process data and diagnostic data is performed on a single
cable. Specific profile communication (PROFIsafe, PROFIdrive
and PROFlenergy) can be integrated without additional cabling
overhead. This solution provides a wide range of functions with
a low degree of complexity.

Device and network diagnostics

By retaining the field-proven PROFIBUS device model, the same
diagnostic information is available with PROFINET. In addition,
device diagnostics also includes read-out of module-specific
and channel-specific data from the devices. This enables simple
and fast location of faults. In addition to the availability of device
information, the top priority in network management is reliability
of network operation.

The Simple Network Management Protocol (SNMP) has become
established in existing networks as the de-facto standard for the
maintenance and monitoring of network components and their

functions. PROFINET uses this standard and provides users with
the option of servicing networks using familiar tools such as the
SINEMA Server network management software.

In order to facilitate the maintenance of PROFINET devices, both
locally and also remotely via a secure VPN connection, appli-
cation-specific Web sites in the familiar HTML standard can be
created on the integral Web server of the field devices.
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Energy efficiency
Moving toward the green factory: PROFlenergy

PROFlenergy is a profile that provides functions and mecha-
nisms for PROFINET field devices that support energy-efficient
production.

The vendor and device-independent profile defined by PNO
allows the user to significantly reduce the energy consumption
and costs: PROFlenergy enables specific loads that are not
required to be switched off. This noticeably reduces energy
costs during pauses in production. PROFlenergy facilitates
automated activation and deactivation of technologically related
plant sections. The coordination is performed centrally by
means of a higher-level controller, and the networking via
PROFINET. This means that during long pauses, as much
energy as possible is saved. Plant sections that are switched off
for short periods contribute to the even distribution and most
efficient use of energy.

The use of PROFlenergy is made easier for the machine builder
by its integration into well-known series of products. In addition,
PROFlenergy is defined in such a way that the necessary
function blocks can be integrated into existing automation
systems at a later date.

S

G_IK10_XX_10305

v

Energy consumption without PROFlenergy

G_IK10_XX_10306

v

Energy consumption with PROFlenergy

Easy cabling

Stringent demands are placed on the installation of cables in the
industrial environment. There is also the requirement to set up
error-free industry-standard networks in the shortest possible
time without specialist knowledge.

Siemens offers FastConnect, a system that meets all these
requirements: FastConnect is the standards-compliant, industry-
standard cabling system consisting of cables, connectors, and
assembly tools for PROFINET networks.

The time spent for connecting the terminal devices is minimized
thanks to the easy installation using only a single tool, and instal-
lation errors can be avoided thanks to the practical color-coding.
Both copper cables and glass fiber-optic cables can be
assembled on-site in this way.

Fast device replacement

PROFINET devices are identified via a name that is assigned in
the configuration. When replacing a defective device, a new
device can be recognized by the |0 Controller by means of
topology information and have a name automatically assigned to
it. An engineering tool is therefore not required when replacing
devices.

This mechanism can also be used during the initial commis-
sioning of a complete plant. Quick commissioning is thus
especially possible for series machines.

Ruggedness

An automation network must be able to withstand most external
sources of interference. The use of Switched Ethernet prevents
faults in one section of the network from influencing the entire
plant network. PROFINET enables the use of fiber-optic cables
especially for areas that are critically sensitive to EMI.
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Performance e PROFINET is the open Industrial Ethernet standard for
automation

Productivity and product quality determine market success. ) )
Precise motion control, dynamic drives, high-speed controllers, ~ ® PROFINET is based on Industrial Ethernet

and the deterministic synchronization of devices are therefore e PROFINET uses TCP/IP and IT standards

key factors in achieving superior production. They allow high ; B

production speeds and simultaneously optimized product * PROFINET is Regl Time Etherhet ) )

quality. e PROFINET permits seamless integration of fieldbus systems

e PROFINET supports fail-safe communication via PROFIsafe
over IWLAN as well

Speed and precision

Fast motion control applications need precise and deterministic
data exchange. This is implemented thanks to isochronous drive
controls using Isochronous Real-Time (IRT).

PROFINET permits high-speed and deterministic communi-
cation due to IRT and isochronous mode. The different cycles of
a system (input, network, CPU processing and output) are also
synchronized in the case of parallel TCP/IP traffic. PROFINET's
short cycle times make it possible to increase the productivity of
machines and plants, and to ensure product quality through high
precision.

The standardized PROFIdrive drive profile enables vendor-
independent communication between CPUs and drives.

Large quantity structures

Previous limitations in the scope of the machines and systems to
be implemented can be easily overcome through the use of
PROFINET. With PROFINET, up to 256 field devices can now be
managed by one SIMATIC Controller.

In a network, several controllers can interact with their assigned
field devices. The number of field devices per PROFINET
network is virtually unlimited — the entire band of IP addresses is
available.

High transmission rate

By using 100 Mbit/s in full duplex mode, PROFINET achieves a
significantly higher transmission rate than previous fieldbuses.
Thanks to this, both the process data and other plant data can
be transferred via TCP/IP without any problems. In this way,
PROFINET combines the industrial requirements of simultane-
ously transferring fast 10 data and large data quantities for other
parts of the application. Even the transfer of large quantities of
data such as by cameras does not affect the speed and the
precision of the 10 data transfer thanks to PROFINET mecha-
nisms.

Media redundancy

Higher plant availability can be achieved by means of a
redundant installation (ring topology). The media redundancy
can be implemented both with the help of external switches and
direct via integral PROFINET interfaces. Reconfiguration times
of 200 ms can be achieved. In the case of an interruption to the
communication in only one part of the ring installation, this
means that a plant standstill is prevented and the necessary
servicing and repair work can be carried out without time
pressure.

Fast start-up

The Fast Start-Up function allows rapid start-up of PROFINET
IO Devices that are connected to SIMATIC Controllers. The
communication connection between the controller and the
device is established in less than a second. For modular plants,
individual plant parts can therefore be connected or discon-
nected in the shortest time. For example, the tool change can be
accelerated significantly in robot applications.
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Industrial Ethernet Maximum cable lengths for industrial Ethernet connections

Type offiber 0-10m 0-50m 0-55m 0-85m 0-100m 0-750m 0-4000m 0-5000m 0-26.000m

IE FC cables 2x2 at 100 Mbit/s

° ° °
(0-45m; (0-75m; (0-90m;
Torsion ~ Marine/Traling/ ~ Standard
Cable) Flexible/ Cable GP)
FRNC/Food/
Festoon
Cable)
Pacheable .
TP FC Standard Cable GP2:2 .
TP FC Floxile Cable GP2:2 .
(TP FCMarine Cable 22GP .
(TPFCTiing Cable2:2 .
(TP FCTrailng Cable GP2:2 .
TPTorsionCable 22 .
IE FC cables 4x2 at 1000 Mbit/s
°
(0-90m;
Standard
Cable GP)
_ .
Pachable .
IE Glass FOC
Multimode
(50/125) o2 o
Multimode
(50/125) oA o
Multimode 2 1
(50/125) o2) o)
Multimode 2 1
(50/125) o2) o)
Multimode 2 1
(50/125) 02 o
Multimode 2 P

(50/125)
Multimode

,
(62,5/125) ol
Multimode 1
(62,5/125) ol
Multimode o)

(62,5/125)

Multimode

(4E9/125) o)

IE POF/PCF Fiber Optic Cable

POF
(980/1000) o

POF
(980/1000) o

PCF
(200/230)

PCF
(200/230)

PCF o
(200/230)

1) at 100 Mbit/s 2) at 1000 Mbit/s

[ 1]

o)
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Options for connecting Industrial Ethernet cables with plugs, terminals or
devices (IE)

electrical

G_IK10_XX_10245
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Options for connecting Industrial Ethernet cables with plugs, terminals or devices

Optical
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Overview

Structured cabling

e Structured cabling to ISO IEC 118011/EN 50173 describes
the non-application-specific, tree-like cabling of building
complexes for IT purposes. A site is subdivided into the
following areas:

- Primary area (connecting the buildings of a site)
- Secondary area (connecting the floors of a building)
- Tertiary area (IT connection of data terminals on a floor)

The structured cabling that can be achieved with the Industrial
Ethernet FastConnect System corresponds to the structure of
the tertiary cabling in accordance with EN 50173 for Ethernet.

FastConnect Twisted Pair (FC)

e For structured cabling in the production hall, the FastConnect
Twisted Pair cabling system is ideal (RJ45 and M12 connec-
tions). With the fast installation system for Industrial Ethernet,
structured cabling from the office environment not only
becomes industry compatible for installation in the production
hall.

e FastConnect cables can also be assembled extremely quickly
and easily on site. The RJ45 cabling technique, an existing
standard, is also available in an industry-standard version that
supports structured cabling (patch cables, patch field, instal-
lation cables, connection socket, connecting cable).

¢ With the FastConnect plugs and FastConnect cables as an
alternative to structured cabling, up to 100 m cable length can
be achieved for a point-to-point link (requires less patch
technology).

ITP (Sub D connection method)

e For direct connection between stations and network compo-
nents with Sub D connections, the ITP Standard Cable
continues to be offered preassembled with Sub D plugs as a
rugged connection system. This allows cable lengths of up to
100 m to be achieved without the need for patches.

Benefits
¢ Extensive product range for flexible cabling in industry

e Faster connection of data terminals thanks to safe stripping of
the outer sheath and braided shield in one step

e Easy connection method (insulation-piercing contacts) for
4-core (Cat5) and 8-core (Cat6) Industrial Ethernet FC Twisted
Pair installation cables

e Easy assembly for all cable types with the preadjusted
FC stripping tool

¢ Reliable shield contacting and strain relief

Cabling technology

Application

10/100 Mbit/s 10/100/1000 Mbit/s

IE FC TP Cable 2x2
IE FC TP Cable 4x2
|IE FC RJ45 Plug 2x2
|IE FC Plug 4x2

IE FC Outlet RJ45

|IE FC RJ45 Modular
Outlet

IE TP Cord ) 2)

) Al TP Cord types with a Sub D interface
2) |E TP Cord RJ45/RJ45 and IE TP Cord XP

UL approvals

UL listing (safety standard) for network cables is especially
necessary for the American and Canadian markets. The require-
ments for the appropriate approvals depend on where the cable
is routed within the building. This applies to all cables which
have to be routed from a machine to a remote control cabinet
and are positioned on cable racks secured on the building.
Cables with UL approval have "GP" (General Purpose) added to
their name.

Design

The FastConnect system comprises:

¢ Industrial Ethernet FastConnect cables specially designed
for fast connection (UL and CAT5e certified) as FC TP
Standard, FC TP Flexible, FC TP Trailing, TP Torsion and FC TP
Marine Cable.

e Easy stripping with the FastConnect Stripping Tool,;
the outer sheath and the braided shield are stripped
accurately in one step

e The prepared cable is connected in the FastConnect
products using the insulation displacement method.

Integration

Active distributor, Terminal device,

e.g. SCALANCE X-400 e.g. S7-300
E e
Patch cable, Connection
e.g. |IE TP cord cable,
e.g. IE TP cord

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

Connection C Connection
socket, socket, s
IE FC RJ45 |IE FC RJ45 S
Modular Outlet Modular Outlet g
A+B <10m 9|
A+B+C <100 m =
(O]

Structured cabling to EN 50173
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PROFINET/Industrial Ethernet
Cabling technolog

Industrial Ethernet FastConnect

. Overview . Benefits

get Designed for Industry

e Compliance with the Industrial Ethernet Standard PROFINET
(PROFINET Cabling and Interconnection Technology
Guideline™)

e Faster connection of data terminals thanks to safe stripping of
the outer sheath and braided shield in one step

¢ Reliable shield contact and strain relief thanks to bolt-on cover
e Excellent EMC shielding and deflection (metal housing)

e Mistakes are prevented thanks to color coding and the trans-
parent contact cover

) Available as a download at www.profinet.com

e With the FastConnect (FC) system for Industrial Ethernet,
structured cabling from the office environment becomes
industry-compatible for installation in the production hall.

e Time-saving, error-free installation on-site
e RJ45 cabling technology is used as the permanent standard

e The ideal solution for assembly of RJ45 and M12 connectors
in the field area with 4-core (2 x 2) Industrial Ethernet FC
cables

e The ideal solution for assembly of the IE FC RJ45 Modular
Outlet with 8-core (4 x 2) Industrial Ethernet FC cables

* Mistakes are prevented thanks to color coding and the trans-
parent contact cover

e Coordinated system of FC plug-in connectors and an
extensive FC cable spectrum with appropriate UL approvals
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PROFINET/Industrial Ethernet
Cabling technolog

Industrial Ethernet FastConnect

. Application
Industrial Ethernet FastConnect is a quick-assembly system for After stripping, the IE FC cable can be directly mounted in either
easy assembly of 4-core and 8-core Industrial Ethernet FC the IE FC RJ45 Plug (4-core), the |IE FC Outlet RJ45 (4-core) or
cables. the IE RJ45 Modular Outlet (8-core).

G_IK10_XX_10021

Steps for assembly of Industrial Ethernet copper cables with Industrial Ethernet FastConnect

. Design . Function

The complete system: The FastConnect stripping technique supports fast and easy

e Industrial Ethernet FC installation cables designed for fast connection of the Industrial Ethernet FC cables
assembly; 4-core (2x2) Catbe; e |E FC RJ45 Plug (10/100/1000 Mbit/s)
- IEFC TP Standard Cable GP * |E FC M12 Plug PRO (10/100/1000 Mbit/s)
- [E FC TP Flexible Cable GP :
- |E FC TP Trailing Cable GP e |E FC Outlet RJ45 (10/100 Mbit/s)
- |E FC TP Trailing Cable e |E FC RJ45 Modular Outlet (10/100/1000 Mbit/s)
- |E TP Torsion Cable .

. The data terminals and network components are connected

- IE FC TP Marine Cable ; :
- IE FC TP FRNC Cable GP using outlets via TP Cords.
- [EFC TP Food Cable The Industrial Ethernet FastConnect cables are specially
- [E FC TP Festoon Cable GP designed for use of the Industrial Ethernet FastConnect

e 8-core (4 x 2) Cat6 certified, with appropriate UL approval: Stripping Tool, with which the outer insulation and the braided
- |IE FC TP Standard Cable GP (AWG 22/AWG 24) shield can be stripped accurately in one step. The prepared
- IE FC TP Flexible Cable (AWG 24) cable is then connected using insulation displacement.

e User-friendly stripping technique with FC Stripping Tool Approvals

* Noise-resistant FC RJ45 and FC M12 Plugs _ UL listing (safety standard) for network cables is especially
(10/100/1000 Mbit/s), an ideal solution for installation on 4 or  necessary for the American and Canadian markets. The require-
8-core IE FC cables at the field level thanks to the rugged ments for the appropriate approvals depend on where the cable
metal enclosure is routed within the building. This applies to all cables which

e The prepared cable is connected in the Industrial Ethernet have to be routed from a machine to a remote control cabinet
FC Outlet RJ45 (10/100 Mbits/s; 4-core) or IE FC RJ45 and are positioned on cable racks secured on the building.
Modular Outlet (10/100/1000 Mbits/s; 8-core) using insulation ~ OFN/OFNG cable for routing in bundles (general purpose
displacement cable).

The various connectors and cables from the FastConnect
cabling system can also be used in hazardous areas
(EX-Zone 2). No special approval is necessary.
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IE FC RJ45 Plug 2 x 2

. Overview

. Benefits

get Designed for Industry

e |deal solution for installing RJ45 plug-in connectors in the field
level

* Time-saving, error-free installation using the FastConnect
system

e RJ45 plug-in connector is resistant to interference thanks to
the rugged metal housing

¢ Reliable shield attachment and strain relief are integrated

e Mistakes are prevented thanks to color coding and the trans-
parent contact cover

e A compatible system of Industrial Ethernet FastConnect plug-
in connectors and a comprehensive range of FastConnect
cables with the appropriate UL approvals and PROFINET
compatibility

¢ Implementation of direct device connections over distances [ | Application

of up to 100 m with Industrial Ethernet FC installation cable
2 x 2 without patching

e Easy connection (insulation displacement contacts) for 4-core
Twisted Pair installation cables (100 Mbit/s) without the need
for special tools

* Error-preventing connection technique thanks to visible
connection area as well as colored blade terminals

¢ Industry-compatible design (rugged metal housing, no easily
lost small parts)

e Excellent EMC shielding and deflection (metal housing)
e |ntegrated strain-relief for installation cables
e Compatible to the EN 50173 (RJ45) / ISO IEC 11801 standard

e Additional strain and bending relief of plug connector possible
through latching of plug on device housing, e.g. with
SCALANCE X, SCALANCE S, ET 200S.

IE FC RJ45
Plug 2x2

The compact, rugged design of the connectors makes the
FC RJ45 Plug suitable for use in both industrial environments
and on office equipment.

The Industrial Ethernet FastConnect RJ45 Plugs 2 x 2 permit
quick and easy installation of the Industrial Ethernet
FastConnect installation cables 2 x 2 (4-core twisted pair
cables) in the field.

The Industrial Ethernet FastConnect Stripping Tool for preparing
the end of a cable (stripping the jacket and shield in one step)
allows simple handling and fast, reliable fitting of the cable
connector to the cable. As all the cable connector parts are
captive, it can also be fitted in difficult conditions.

The plug-in connectors enable point-to-point links to be imple-
mented (100 Mbit/s) for Industrial Ethernet between two data
terminals/network components up to 100 m without the need for
patches.

IE FC RJ45
Plug 2x2

If components that do not support autocrossing are used,
an |[E TP XP cord must be used between two network components or terminals.

Use of FastConnect cables 2 x 2 with |E FC RJ45 Plug 2 x 2

IE FC Cable 2x2

|IE FC TP Standard Cable GP 2x2 (Type A)
|IE FC TP Flexible Cable GP 2x2 (Type B)
IE FC TP Trailing Cable GP 2x2 (Type C)
|IE FC Torsion Cable 2x2 (Type C)

|IE FC TP Trailing Cable 2x2 (Type C)

IE FC TP Marine Cable 2x2 (Type B)

IE FC TP Food Cable 2x2 (Type C)

IE FC TP FRNC Cable GP 2x2 (Type B)

IE FC TP Festoon Cable GP 2x2 (Type B)

G_IK10_XX_10034

2/34 Siemens IK PI - 2012



© Siemens AG 2011

PROFINET/Industrial Ethernet
Cabling technolog

IE FC RJ45 Plug 2 x 2

. Design

Industrial Ethernet FC RJ45 Plugs are available in three designs:

e With 180° (straight) e With 145° (angled)

cable outlet cable outlet
(SIMOTION and SINAMICS,
for example)
M

They are used for optimized connection of Industrial Ethernet
FastConnect cables to data terminals and network components.
The plugs have a rugged, industry-compatible metal housing

that provides optimum protection against faults in data commu-

nication.

The 4 integrated insulation displacement contacts make
contacting of the FC cable versions easy and error-free. After the

@ @

Strip the IE FC cable 2x2 using stripping tool
and fan out the wires according to color
coding on the contact cover

of the FC RJ45 plug.

Casing

Close casing cover and
press together with lower
connector casing.

Data terminals with a suitable bracket on the housing provide
additional tension and bending relief for the plug-in cable.

Open casing of the FC RJ45 plug
and insert wires according to color
coding as far as the end stop.

Using a screwdriver, turn locking ring
through 90° to ensure that cable is
gripped tightly.

e With 90° (angled)
cable outlet
(for ET 200S, for example)

stripped cable end has been inserted into the insulation
displacement terminations (which have been hinged open), the
latter are pressed down for reliable contacting of the conductors.

Thanks to their compactness, the plug-in connectors (IE FC Plug
180°) can be used on devices with individual sockets and on
devices with multiple sockets (blocks).

®

Press down contact cover to
make contact with the wires.

G_IK10_XX_30026

. Function

The |IE FC RJ45 Plugs are used to install uncrossed 100 Mbit/s
Ethernet connections up to 100 m without the use of patches.
Crossed cables can also be installed by swapping the transmit
and receive pair in a plug.

When the housing is open, color markings on the contact cover
make it easier to connect the cores to the blade terminals. The
user can check that contact has been made correctly through
the transparent plastic material of the contact cover.
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Order No.
Product type designation

6GK1 901-1BB20-2AA0
IE FC RJ45 Plug 90 (2x2)

6GK1 901-1BB10-2AA0
IE FC RJ45 Plug 180 (2x2)

6GK1 901-1BB30-0AA0
IE FC RJ45 Plug 145 (2x2)

Product description
Suitability for application

RJ45 data connector

For connection to |IE FC TP cables
2x2, suitable for fast mounting
with the FastConnect system

RJ45 data connector

For connection to |IE FC TP cables
2x2, suitable for fast mounting
with the FastConnect system

RJ45 data connector

For connection to |IE FC TP cables
2x2, suitable for fast mounting
with the FastConnect system

Transmission rate

Transmission rate

¢ 1 with Industrial Ethernet 10 Mbit/s 10 Mbit/s 10 Mbit/s
e 2 with Industrial Ethernet 100 Mbit/s 100 Mbit/s 100 Mbit/s
® 3 with Industrial Ethernet - - -
Interfaces

Number of electrical/optical 4 4 4

connections for Industrial Ethernet
FC TP cables

Design of electrical connection

e for Industrial Ethernet FC TP
cables

e for network components or
terminal equipment

integrated insulation piercing
contacts for 4-core TP FC instal-
lation cables

RJ45 connector

integrated insulation piercing
contacts for 4-core TP FC instal-
lation cables

RJ45 connector

integrated insulation piercing
contacts for 4-core TP FC instal-
lation cables

RJ45 connector

e FastConnect Yes Yes Yes
Mechanical data
Enclosure material Metal Metal Metal

Design, dimensions and weights

Type of cable outlet

90 degree cable outlet

180 degree cable outlet

145 degree cable outlet

Width 13.7 mm 13.7 mm 13.9 mm
Height 16 mm 16 mm 16 mm

Depth 42 mm 55 mm 55.6 mm

Net weight 359 359 35¢g
Permitted ambient conditions

Ambient temperature

® During operation -20 ... +70°C -20 ... +70°C -20 ... +70°C
¢ During storage -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C
¢ During transport -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C
Relative humidity at 25 °C without 95 % 95 % 95 %
condensation during operation,

maximum

IP degree of protection IP20 P20 IP20
Chemical resistance to water = = =

Product properties, functions,

components, general

Product property silicon-free Yes Yes Yes

Product component strain relief Yes Yes Yes
Standards, specifications,

approvals

Certificate of suitability

® RoHS compliance Yes Yes Yes

e UL approval Yes Yes Yes

Standard for structured cabling Catb Catb Cats
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Cabling technology

Order No.

RJ45 plug connector for Industrial
Ethernet with a rugged metal
housing and integrated insulation
displacement contacts for
connecting Industrial Ethernet FC
installation cables

IE FC RJ45 Plug 180

180° cable outlet; for network
components and CPs/CPUs with
Industrial Ethernet interface

e 1 pack = 1item
® 1 pack = 10 items
e 1 pack = 50 items

IE FC RJ45 Plug 90

90° cable outlet; e.g. for ET 200S
e 1 pack = 1 item

® 1 pack = 10 items

e 1 pack = 50 items

IE FC RJ45 Plug 145

145° cable outlet; e.g. for
SIMOTION and SINAMICS

® 1 pack = 1item

e 1 pack = 10 items

e 1 pack = 50 items

6GK1 901-1BB10-2AA0
6GK1 901-1BB10-2AB0
6GK1 901-1BB10-2AE0

6GK1 901-1BB20-2AA0
6GK1 901-1BB20-2AB0
6GK1 901-1BB20-2AE0

6GK1 901-1BB30-0AA0
6GK1 901-1BB30-0AB0
6GK1 901-1BB30-0AE0

IE FC TP Trailing Cable 2 x 2
(Type C)

4-core, shielded TP installation
cable for connection to |E

FC Outlet RJ45/ IE FC RJ45 Plug
180/90 for use in trailing cables;
PROFINET-compatible;

without UL approval;

Sold by the meter;

max. quantity 1000 m,

minimum order 20 m

6XV1 840-3AH10

IE TP Torsion Cable GP 2 x 2
(Type C)

4-core, shielded TP installation
cable for connection to IE

FC Outlet RJ45/ IE FC RJ45 Plug
for use with robots; PROFINET-
compatible; with UL approval;
Sold by the meter;

max. quantity 1000 m,

minimum order 20 m

6XV1 870-2F

IE FC TP Marine Cable 2 x 2
(Type B)

4-core, shielded TP installation
cable for connection to IE

FC Outlet RJ45/ IE FC RJ45 Plug
180/90; marine approval;

Sold by the meter;

IE FC Stripping Tool

Preadjusted stripping tool for
fast stripping of
Industrial Ethernet FC cables

6GK1 901-1GA00

max. quantity 1000 m,
minimum order 20 m

6XV1 840-4AH10

IE FC TP FRNC Cable GP 2 x 2
(Type B)

IE FC TP Standard Cable GP 2 x 2
(Type A)

4-core, shielded TP installation
cable for connection to IE

FC Outlet RJ45/ IE FC RJ45 Plug;
PROFINET-compatible;

with UL approval,

Sold by the meter

max. quantity 1,000 m;
minimum order 20 m

Preferred length
* 1000 m

6XV1 840-2AH10

6XV1 840-2AU10

4-core, shielded, halogen-free TP
installation cable for connection
to IE FC Outlet RJ45/ IE FC RJ45
Plug for occasional movement;
PROFINET-compatible;

with UL approval;

Sold by the meter;

max. quantity 1000 m,

minimum order 20 m

6XV1 871-2F

IE FC TP Festoon Cable GP 2 x 2
(Type B)
4-core, shielded TP installation

cable for connection to |IE FC
Outlet RJ45/IE FC RJ45

IE FC TP Flexible Cable GP 2 x 2
(Type B)

4-core, shielded TP installation
cable for connection to IE

FC Outlet RJ45/ IE FC RJ45 Plug
for occasional movement;
PROFINET-compatible;

with UL approval,

Sold by the meter;

max. quantity 1000 m,

minimum order 20 m

6XV1 870-2B

Plug 180/90 for use in festoon
applications; PROFINET-
compatible; with UL approval;
Sold by the meter;

max. quantity 1000 m,
minimum order 20 m

6XV1 871-2S

IE FC TP Food Cable GP 2 x 2
(Type C)

4-core, shielded TP installation
cable for connection to |E

FC Outlet RJ45/ IE FC RJ45

IE FC TP Trailing Cable GP 2 x 2
(Type C)

4-core, shielded TP installation
cable for connection to IE

FC Outlet RJ45/ IE FC RJ45 Plug
for use in trailing cables;
PROFINET-compatible;

with UL approval,

Sold by the meter;

max. quantity 1000 m,

minimum order 20 m

6XV1 870-2D

Plug 180/90 for the food and
beverages industry;
PROFINET-compliant;

Sold by the meter;

max. quantity 1000 m,
minimum order 20 m

6XV1 871-2L

|IE FC Blade Cassettes (5 mm)

Replacement blade cassette for
the Industrial Ethernet stripping
tool; for use with IE FC RJ45
Plugs and Modular Outlet, 5 items

6GK1 901-1GBO1
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PROFINET/Industrial Ethernet
Cabling technolog

IE FC RJ45 Plug 4 x 2

. Overview

Implementation of direct device connections of up to 90 m
with Industrial Ethernet FC installation cable 4 x 2 without
using patch technology

e Easy connection (insulation displacement contacts) for 8-core
twisted pair installation cables (10/100/1000 Mbit/s) without
the need for special tools

Error-minimizing connection technique thanks to visible
connection area as well as colored insulation displacement
termination

¢ |ndustry-compatible design (rugged metal housing, no easily
lost small parts)

Excellent EMC shielding and deflection (metal housing)
Integrated strain-relief for installation cables

Compatible with the EN 50173 (RJ45) / ISO IEC 11801
standard
Additional strain and bending relief of plug connector possible

through latching of plug on device housing, e.g. with
SCALANCE X, SCALANCE S.

§7-200

IE FC RJ45
PC Plug 4x2

. Benefits

get Designed for Industry

e |deal solution for installation of RJ45 plugs in the field
Time-saving, error-free installation due to FastConnect system
Noise-resistant RJ45 plug connector due to rugged metal
housing

Reliable shield attachment and strain relief are integrated

Mistakes are prevented thanks to color coding and the
transparent contact cover

Coordinated system comprising Industrial Ethernet
FastConnect plug-in connectors and an extensive range of
FastConnect cables with corresponding UL approvals

. Application

The compact, rugged design of the connectors makes the
FC RJ45 Plug suitable for use in both industrial environments
and on office equipment.

The Industrial Ethernet FastConnect RJ45 Plug 4 x 2 permits
quick and easy installation of the Industrial Ethernet
FastConnect installation cables 2 x 4 (8-core twisted pair
cables) in the field.

The Industrial Ethernet FastConnect Stripping Tool for preparing
the end of a cable (stripping the jacket and shield in one step)
allows simple handling and fast, reliable fitting of the cable
connector to the cable. As all the cable connector parts are
captive, it can also be fitted in difficult conditions.

The new plug-in connector enables point-to-point links to be
implemented (10/100/1000 Mbit/s) for Industrial Ethernet
between two data terminals/network components up to 90 m
apart without the need for patches.

§7-200

IE FC RJ45
Plug 4x2

Network
component

If components that do not support autocrossing are used,
an |E TP XP cord must be used between two network components or terminals.

Use of FastConnect cables 4 x 2 with I[E FC RJ45 plug 4 x 2

IE FC TP Cable 4x2

|IE FC TP Standard Cable GP 4x2 (AWG 24)
|IE FC TP Flexible Cable GP 4x2 (AWG 24)

Network
component

G_IK10_XX_10227
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Cabling technolog

IE FC RJ45 Plug 4 x 2

. Design

The Industrial Ethernet FC RJ45 Plug 4 x 2 is available with a
180° (straight) cable outlet.

It is the ideal method of connecting an Industrial Ethernet
FastConnect cable to data terminals and network components.
The plug has a rugged, industry-compatible metal housing that
provides optimum protection against faults in data communi-
cation.

The eight integrated insulation displacement contacts make
contacting of the FC cable versions 4 x 2 and 2 x 2 easy and
error-free. After the stripped cable end has been inserted in the
insulation displacement terminals, the conductors make contact
when the casing is closed.

Owing to their compact size, the plug connectors can be used
both on devices with individual jacks and on devices with
multiple jacks (blocks).

Data terminals with a suitable bracket on the housing provide
additional tension and bending relief for the plug-in cable.

. Function

The IE FC RJ45 Plug 4 x 2 is used to install uncrossed
10/100/1000 Mbit/s Ethernet connections up to 90 m without the
use of patches. Crossed cables can also be installed by
swapping the transmit and receive pair in a plug.

With the casing open, colored markers on the contact element
make it simple to connect the cores to the insulation
displacement contacts. The transparent synthetic material of the

contact element allows users to check the contacts themselves.

. Technical specifications

Order No.
Product type designation

6GK1 901-1BB11-2AA0
IE FC RJ45 Plug 180 (4x2)

Product description
Suitability for application

RJ45 data connector

For connection to IE FC TP cables
4x2, suitable for fast mounting
with the FastConnect system

Transmission rate
Transmission rate

e 1 with Industrial Ethernet 10 Mbit/s

e 2 with Industrial Ethernet 100 Mbit/s

¢ 3 with Industrial Ethernet 1000 Mbit/s
Interfaces

Number of electrical/optical 8

connections for Industrial Ethernet
FC TP cables

Design of electrical connection

e for Industrial Ethernet FC TP
cables

e for network components or
terminal equipment

integrated insulation piercing
contacts for 8-core TP FC
installation cables

RJ45 connector

e FastConnect Yes
Mechanical data
Enclosure material Metal

Design, dimensions and weights
Type of cable outlet

180 degree cable outlet

Width 13.7. mm
Height 16 mm

Depth 55 mm

Net weight 359
Permitted ambient conditions

Ambient temperature

® During operation -20 ... +70°C
¢ During storage -40 ... +80 °C
e During transport -40 ... +80 °C
Relative humidity at 25 °C without 95 %
condensation during operation,

maximum

IP degree of protection P20

Product properties, functions,

components, general

Product property silicon-free Yes

Product component strain relief Yes
Standards, specifications,

approvals

Certificate of suitability

® RoHS compliance Yes

e UL approval Yes

Standard for structured cabling Cat6
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PROFINET/Industrial Ethernet

| Ordering data Order No.

Order No.

IE FC RJ45 Plug 4 x 2

RJ45 plug connector for Industrial
Ethernet (10/100/1000 Mbit/s)
with a rugged metal housing

and integrated insulation
displacement contacts for
connecting Industrial Ethernet FC
installation cables;

180° cable outlet; for network
components and CPs/CPUs with
Industrial Ethernet interface

* 1 pack = 1item

e 1 pack = 10 items

e 1 pack = 50 items

6GK1 901-1BB11-2AA0
6GK1 901-1BB11-2AB0
6GK1 901-1BB11-2AE0

|IE FC stripping tool 6GK1 901-1GA00

Pre-adjusted stripping tool
for fast stripping of
Industrial Ethernet FC cables

IE FC TP Standard Cable GP 4 x 2

8-core, shielded TP installation

cable for universal applications;

with UL approval;

sold by the meter;

max. length 1000 m, m

inimum order 20 m

e AWG 22, 6XV1 870-2E
for connection to |IE FC RJ45
Modular Outlet

o AWG 24, 6XV1 878-2A
for connection to IE FC RJ45
Plug 4 x 2

IE FC TP Flexible Cable GP 4 x 2

8-core, shielded TP installation

cable for occasional movement;

with UL approval;

sold by the meter;

max. quantity 1000 m,

minimum order 20 m

° AWG 24, 6XV1 878-2B
for connection to |IE FC RJ45
Plug 4 x 2

|IE FC blade cassettes (5 mm) 6GK1 901-1GB01

Replacement blade cassette for
the Industrial Ethernet stripping
tool; for use with IE FC RJ45
Plugs and Modular Outlet, 5 items
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PROFINET/Industrial Ethernet
Cabling technolog

IE Push Pull Plug PRO

. Overview . Benefits

get Designed for Industry

e Simple and flexible assembly on site for application-specific
plug-in cables through data and power plug-in connectors
suitable for on-site assembly in degree of protection IP65/67

. Application

|E FC RJ45 Plug PRO and IE SC RJ Plug PRO (POF or PCF ) are
plug-in connectors with push pull device connection that thanks
to their high degree of protection (IP65/67) are used outside
cabinets along with suitable end devices and network compo-
nents with a high degree of protection. Their silicon-free design
enables them to also be used in the automobile industry, e.g. in
paint shops.

e Data plug-in connectors suitable for on-site assembly for
IE FC TP and POF/PCF cables for transmitting data up to
100 Mbit/s

e Power plug-in connector suitable for on-site assembly for
transmitting 2 x 24 V between Industrial Ethernet stations

¢ Degree of protection IP65/67

® The plug-in connectors make contact using a push-pull
mechanism.

IE FC RJ45 Plug PRO / IE RJ45 Plug PRO

e FastConnect Industrial Ethernet RJ45 plug-in connector
suitable for on-site assembly for SCALANCE X-200IRT PRO
switches, ET 200pro and SIMATIC RF systems

e Easy connection (insulation displacement contacts) for 4-core
twisted pair installation cables (100 Mbit/s) with or without
FastConnect quick-assembly system, without the need for
special tools

e |ndustrial design (rugged plastic housing)
e Good EMC shielding and discharge

IE SC RJ Plug PRO

¢ Industrial Ethernet SC RJ plug-in connector suitable for on-site
assembly of:
- POF cables for SCALANCE X-200IRT PRO and
SIMATIC ET 200pro switches
- PCF cables for SCALANCE X-200IRT PRO switches

¢ |ndustrial design (rugged plastic housing)

Power Plug PRO

e 5-pin power plug-in connector suitable for on-site assembly,
for 2 x 24 V voltage supply of the SCALANCE X-200IRT PRO
switches, SIMATIC ET 200pro and SIMATIC RF systems
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Cabling technolog

IE Push Pull Plug PRO

. Technical specifications

Order No.
Product type designation

6GK1 901-1BB20-6AA0
IE FC RJ45 Plug PRO (push-pull)

6GK1 901-1BB10-6AA0
|IE RJ45 Plug PRO (push-pull)

Product description
Suitability for use

RJ45 data connector

Field-assembly plug for the push-pull device
connection with high degree of protection

RJ45 data connector

Field-assembly plug for the push-pull device
connection with high degree of protection

Transmission rate
Transmission rate

¢ 1 with Industrial Ethernet 10 Mbit/s 10 Mbit/s
e 2 with Industrial Ethernet 100 Mbit/s 100 Mbit/s
Interfaces

Number of electrical connections

e for Industrial Ethernet FC TP 4 4

cables

e for network components or
terminals

Design of electrical connection

e for Industrial Ethernet FC TP
cables

e for network components or
terminal equipment

integrated insulation piercing contacts for
4-core TP FC installation cables

RJ45 connector (push-pull device connection)

integrated insulation piercing contacts for
4-core TP FC installation cables

RJ45 connector (push-pull device connection)

Design of electrical connection Yes No
FastConnect

Mechanical data

Enclosure material Plastic Plastic

Design, dimensions and weights

Type of cable outlet

180 degree cable outlet

180 degree cable outlet

Width 22 mm 22 mm
Height 29 mm 30 mm

Depth 73 mm 67.7 mm

Net weight 68.8 g 68.8 g
Permissible ambient conditions

Ambient temperature

¢ During operation -40 ... +70 °C -40 ... +70°C
¢ During storage -40 ... +70 °C -40 ... +70 °C
e During transport -40 ... +70 °C -40 ... +70 °C
IP degree of protection IP65/67 1P65/67
Chemical resistance to water resistant resistant
Product properties, functions,

componentsGeneral

Product property silicon-free Yes Yes

Product component strain relief Yes Yes
Standards, specifications,

approvals

Certificate of suitability

¢ RoHS compliance Yes Yes

e UL approval No Yes
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Technical specifications (continued)

Cabling technology

Order No.
Product type designation

6GK1 900-0MB00-6AA0

IE SC RJ POF Plug PRO
(Push Pull)

6GK1 900-ONB00-6AA0

IE SC RJ PCF Plug PRO
(Push Pull)

6GK1 907-0AB10-6AA0

Power Plug PRO
(Push Pull)

Product description

Suitability for application

SC RJ plug for POF fiber-optic
cables

Field-assembly plug for the
push-pull device connection with
high degree of protection

SC RJ plug for PCF fiber-optic
cables

Field-assembly plug for the
push-pull device connection with
high degree of protection

Power plug, 5-pin

Field-assembly plug for the
push-pull device connection with
high degree of protection, for
voltage supply with 2 x 24 V DC

Transmission rate

Transmission rate
e 1 with Industrial Ethernet
e 2 with Industrial Ethernet

100 Mbit/s

100 Mbit/s

Interfaces

Design of electrical connection
e for Industrial Ethernet FC TP
cables

e for network components or
terminals

Number of optical connections for
fiber-optic cables

Number of optical connections for
network components or terminals

SC RJ connector
(push-pull device connection)

SC RJ connector
(push-pull device connection)

Power contacts (push-pull casing)

Design of electrical connection No No No
FastConnect

Mechanical data

Enclosure material Plastic Plastic Plastic

Design, dimensions and weights
Type of cable outlet

180 degree cable outlet

180 degree cable outlet

180 degree cable outlet

Width 22 mm 22 mm 36 mm
Height 30 mm 30 mm 30 mm

Depth 62.5 mm 62.5 mm 66.3 mm

Net weight 63.5¢g 6359 83.1g
Permitted ambient conditions

Ambient temperature

® During operation -40 ... +70 °C -40 ... +70 °C -40 ... +70 °C
¢ During storage -40 ... +70 °C -40 ... +70 °C -40 ... +70 °C
¢ During transport -40 ... +70 °C -40 ... +70 °C -40 ... +70 °C
IP degree of protection IP65/67 IP65/67 IP65/67
Chemical resistance to water Resistant Resistant Resistant
Product properties, functions,

componentsGeneral

Product property silicon-free Yes Yes Yes

Product component strain relief Yes Yes Yes
Standards, specifications,

approvals

Certificate of suitability

® RoHS compliance Yes Yes Yes

e UL approval No No Yes
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Order No.
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Order No.

IE FC RJ45 Plug PRO

FastConnect RJ45 plug
connector suitable for on-site
assembly in degree of protection
IP65/67; plastic enclosure,
insulation displacement
technology,

for SCALANCE X-200IRT PRO
and SIMATIC ET 200pro switches;
1 package = 1 unit

6GK1 901-1BB20-6AA0

IE RJ45 Plug PRO

RJ45 plug connector suitable
for on-site assembly in

degree of protection IP65/67;
plastic enclosure, insulation
displacement technology, for
SCALANCE X-200IRT PRO and
SIMATIC ET 200pro switches;

1 package = 1 unit

6GK1 901-1BB10-6AA0

IE SC RJ POF Plug PRO

SC RJ plug-in connector suitable
for on-site assembly in degree of
protection 1P65/67 for POF fiber
optic cables; plastic housing,

for SCALANCE X-200IRT PRO
and SIMATIC ET 200pro switches;
1 package = 1 unit

6GK1900-0MB00-6AA0

IE SC RJ POF Plug PRO

SC RJ plug-in connector suitable
for on-site assembly in degree of
protection IP65/67 for PCF fiber
optic cables; plastic housing,

for SCALANCE X-200IRT PRO
switches;

1 package = 1 unit

6GK1 900-ONB00-6AAQ

Power Plug PRO

5-pole power plug-in connector
suitable for on-site assembly in
degree of protection IP65/67

for 2 x 24 V voltage supply;
plastic housing,

for SCALANCE X-200IRT PRO
and SIMATIC ET 200pro switches;
1 package = 1 unit
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6GK1 907-0AB10-6AA0

IE FC TP Standard Cable GP2x2 6XV1 840-2AH10

(Type A)

4-core, shielded TP installation
cable for connection to IE

FC Outlet RJ45/ IE FC RJ45 Plug;
PROFINET-compliant;

with UL approval;

sold by the meter;

max. length 1000 m,

minimum order 20 m

IE FC TP Flexible Cable GP 2 x 2
(Type B)

4-core, shielded TP installation
cable for connection to |E

FC Outlet RJ45/ IE FC RJ45 Plug
for occasional movement;
PROFINET-compliant;

with UL approval;

sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1 870-2B

IE FC TP Trailing Cable GP 2 x 2
(Type C)

4-core, shielded TP installation
cable for connection to |E

FC Outlet RJ45/ IE FC RJ45 Plug
for use as trailing cable;
PROFINET-compliant;

with UL approval;

sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1 870-2D

IE FC TP Trailing Cable 2 x 2
(Type C)

4-core, shielded TP installation
cable for connection to IE

FC Outlet RJ45/ IE FC RJ45 Plug
180/90 for use as trailing cable;
PROFINET-compliant;

with UL approval;

sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1 840-3AH10

IE TP Torsion Cable 2 x 2
(Type C)

4-core, shielded TP installation
cable for connection to |E

FC Outlet RJ45/ IE FC RJ45 Plug
for use with robots;
PROFINET-compliant;

with UL approval;

sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1 870-2F
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Cabling technology

Ordering data Order No. Order No.
IE FC TP Marine Cable 2 x 2 6XV1 840-4AH10 POF Standard Cable GP 6XV1 874-2A
(Type B) 980/1000
4-core, shielded TP installation POF standard cable for fixed
cable for connection to IE routing indoors with PVC sheath;
FC Outlet RJ45/ IE FC RJ45 Plug sold by the meter
180/90; marine approval; max. length 1000 m;
sold by the meter, max. length minimum order 20 m
1000 m, minimum order 20 m POF Trailing Cable 980/1000 6XV1 874-2B
IE FC TP Food Cable GP 2 x 2 6XV1 871-2L . )
(Type C) POF trailing cable for use in cable
carriers, with rugged PUR sheath;

4-core, shielded TP installation sold by the meter
cable for connection to |IE Delivery unit max. 1000 m;
FC Outlet RJ45/ IE FC RJ45 Plug minimum order 20 m
18090 gfgstrne(ﬁ’s‘t’f’yf”d PCF Standard Cable GP 200/230
PROFINET-compliant; Standard cable, segmentable, 6XV1 861-2A
sold by the meter; sold by the meter;
max. length 1000 m, max. length 2000 m;
minimum order 20 m minimum order 20 m
IE FC TP Festoon Cable GP 6XV1 871-2S PCF Trailing Cable 200/230
2 x 2 (Type B) .

) . i Trailing cable, segmentable, 6XV1 861-2C
4-core, shielded TP installation sold by the meter;
cable for connection to IE max. length 2000 m:
FC Outlet RJ45/ IE FC RJ45 Plug minimum order 20 m
180/90 for use in festoon applica- —
tions; PROFINET-compliant; with PCF Trailing Cable GP 200/230
UL approval; Trailing cable, segmentable, 6XV1 861-2D
sold by the meter; sold by the meter,
max. length 1000 m, max. length 2000 m;
minimum order 20 m minimum order 20 m
IE FC TP FRNC Cable GP 2 x 2 6XV1 871-2F

(Type B)

4-core, shielded, halogen-free TP
installation cable for connection
to IE FC Outlet RJ45/ IE FC RJ45
Plug for occasional movement;
PROFINET-compliant; with

UL approval;

sold by the meter;

max. length 1000 m,

minimum order 20 m

More information

Note:

You can order components supplementary to the SIMATIC NET

cabling system from your local contact.

Technical advice on this subject is available from:

J. Hertlein
I |1A SC IC PRM 4
Phone: +49 (0)911/750 44 65

E-mail: juergen.hertlein@siemens.com

Energy Cable 5 x 1.5

Trailable power cable with

5 copper cores (1.5 mm2) for
connecting to 7/8" plug-in
connectors;

sold by the meter;

max. length 1000 m;
minimum order 20 m

6XV1 830-8AH10

PROFINET Cabling and
Interconnection Technology
Guideline

www.profinet.com
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PROFINET/Industrial Ethernet
Cabling

technolog

IE FC M12 Plug PRO

. Overview

Dy

) ) I inet |IE Panel fi h h
FastConnect (FC) plug-in connectors that can be assembled in Control cabinet IE Panel feedihroug

the field for transmission of data (up to 1000 Mbit/s) between

Industrial Ethernet nodes with IP65/IP67 degree of protection " Benefits

Industrial Ethernet FC M12 Plug PRO (D coded)

Industrial Ethernet M12 plug-in connector with
FastConnect connection system for on-site assembly for
SCALANCE X208PRO, IM 154-4 PN and SIMATIC RF systems

Easy connection (insulation displacement contacts) for 4-core
twisted pair FC installation cables (10/100 Mbit/s) without the
need for special tools

Fault-preventing connection method thanks to visible
contacting area and color-coded insulation piercing
connecting devices

Industry-compatible design (rugged metal housing)
Excellent EMC shielding and deflection (metal housing)
Integrated strain-relief for installation cables

Industrial Ethernet FC M12 Plug PRO 4x2 (X-coded)

Industrial Ethernet M12 plug connectors, which can be
assembled in the field, for on-site installation for
SCALANCE W

Easy connection (insulation displacement contacts) for 8-core
twisted pair FC installation cables (10/100/1000 Mbit/s)
without the need for special tools

Fault-preventing connection method thanks to visible
contacting area and color-coded insulation piercing
connecting devices

Industry-compatible design (rugged metal housing)
Excellent EMC shielding and deflection (metal housing)
Integrated strain-relief for installation cables

Industrial Ethernet panel feedthrough

Control cabinet feedthrough for conversion from M12
connection method (D coded, IP65/IP67) to RJ45 connection
method (IP20)

get Designed for Industry

e Easy installation on-site for application-specific M12 plug-in
cables by means of FastConnect M12 plug-in connectors
(IE FC M12 Plug PRO, D-coded, and IE M12 Plug PRO 4x2,
X-coded), which can be assembled in the field

e Simple assembly of adapter cables for the transition from
IP65/67 degree of protection into the IP20 area within the
same control cabinet by connecting the IE FC M12 Plug PRO
and |IE FC RJ45 Plug 2x2

¢ Reliable screen contact and strain relief are integrated

e Harmonized system made up of Industrial Ethernet
FastConnect plug-in connectors and an extensive range of
FastConnect cables with corresponding UL approvals and
PROFINET conformity
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PROFINET/Industrial Ethernet

Cabling technolog

IE FC M12 Plug PRO

. Technical specifications

Order No.
Product type designation

6GK1 901-0DB20-6AA0
IE FC M12 Plug PRO (PROFINET)

6GK1 901-0DB30-6AA0
IE FC M12 Plug PRO 4 x 2 (PROFINET)

Product description

Suitability for use

M12 connector with high degree of protection, 4-pin,
D-coded

For connection of electrical cables to

SCALANCE X208PRO, ET 200 PRO PN or

ET 200 eco PN, suitable for fast assembly using the
FastConnect system

M12 connector with high degree of protection,
8-pin, X-coded

For connection of electrical cables (AWG24) to
SCALANCE W (M12 gigabit interface), suitable for
fast assembly using the FastConnect system

Transmission rate

Transmission rate

® 1 with Industrial Ethernet
e 2 with Industrial Ethernet
e 3 with Industrial Ethernet

10 Mbit/s
100 Mbit/s

1000 Mbit/s

Interfaces

Number of electrical/optical

connections for Industrial Ethernet

FC TP cables

e for Industrial Ethernet FC TP
cables

e for network components or
terminal equipment

Design of electrical connection

e for Industrial Ethernet FC TP
cables

e for network components or
terminal equipment

e FastConnect

4 (AWG22)

integrated insulation piercing contacts for
4-core TP FC installation cables

M12 connector (D-coded)

Yes

8 (AWG24)

integrated insulation piercing contacts for
8-core TP FC installation cables (AWG24)

M12 connector (X-coded)

Yes

Mechanical data
Casing material

Metal

Metal

Design, dimensions and weights
Type of cable outlet

180 degree cable outlet

1180 degree cable outlet

Width 19 mm 16 mm
Height 19 mm 16 mm

Depth 73 mm 53 mm

Net weight 40¢g 409
Permitted ambient conditions

Ambient temperature

e During operation -40 ... +85°C -25 ... +85°C
® During storage -40 ... +85°C -25...+85°C
¢ During transport -40 ... +85°C -25 ... +85°C
Relative humidity at 25 °C without 95 % 95 %
condensation during operation,

maximum

IP degree of protection IP65/67 1PE5/67
Chemical resistance to water Resistant Resistant
Product properties, functions,

components General

Product property silicon-free Yes Yes

Product component strain relief Yes Yes
Standards, specifications,

approvals

Certificate of suitability

¢ RoHS compliance Yes Yes

e UL approval Yes No

Standard for structured cabling Catb Cat6
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Order No.
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Order No.

IE FC M12 Plug PRO 2 x 2

M12 plug-in connector (D-coded,
IP65/IP67) that can be assembled
in the field, metal enclosure,
FastConnect connection method,
for SCALANCE X208PRO and

IM 154-4 PN

e 1 unit

® 8 units

6GK1 901-0DB20-6AA0
6GK1 901-0DB20-6AA8

IE FC M12 Plug PRO 4 x 2

M12 plug-in connector suitable
for on-site assembly (X-coded,
IP65/IP67), metal enclosure,
insulation/displacement

fast connection method,

for SCALANCE W

e 1 unit

® 8 units

6GK1 901-0DB30-6AA0
6GK1 901-0DB30-6AA8

IE panel feedthrough

Control cabinet feedthrough for
conversion from M12 connection
method (D coded, IP65/IP67) to
RJ45 connection method (IP20)

® 1 pack = 5 units

6GK1 901-0DM20-2AA5

IE FC TP Standard Cable GP 2 x 2
(Type A)

4-core, shielded TP installation
cable for connection to IE

FC Outlet RJ45/ IE FC RJ45 Plug;
PROFINET-compliant;

with UL approval,

sold by the meter;

max. length 1000 m,

minimum order 20 m

Preferred length
* 1000 m

6XV1 840-2AH10

6XV1 840-2AU10

IE FC TP Flexible Cable GP 2 x 2
(Type B)

4-core, shielded TP installation
cable for connection to IE

FC Outlet RJ45/ IE FC RJ45 Plug
for occasional movement;
PROFINET-compliant;

with UL approval,

sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1 870-2B

IE FC TP Trailing Cable 2 x 2
(Type C)

4-core, shielded TP installation
cable for connection to IE FC
Outlet RJ45/ IE FC RJ45 Plug
180/90 for use as trailing cable;
PROFINET-compliant;

without UL approval;

sold by the meter;

max. length 1000 m,

minimum order 20 m

Siemens IK Pl - 2012

6XV1 840-3AH10

IE TP Torsion Cable GP 2 x 2
(Type C)

4-core, shielded TP installation
cable for connection to IE FC
Outlet RJ45/ IE FC RJ45 Plug for
use with robots; PROFINET-
compliant; with UL approval;
sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1 870-2F

IE FC TP Marine Cable 2 x 2
(Type B)

4-core, shielded TP installation
cable for connection to |E

FC Outlet RJ45/ IE FC RJ45 Plug
180/90; marine approval;

sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1 840-4AH10

IE FC TP Trailing Cable GP 2 x 2
(Type C)

4-core, shielded TP installation
cable for connection to IE

FC Outlet RJ45/ IE FC RJ45 Plug
for use as trailing cable;
PROFINET-compliant;

with UL approval;

sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1 870-2D

IE FC TP Festoon Cable GP 2 x 2
(Type B)

4-core, shielded TP installation
cable for connection to |E

FC Outlet RJ45/ IE FC RJ45 Plug
180/90 for use in festoon applica-
tions; PROFINET-compliant;

with UL approval;

sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1 871-2S

IE FC TP Food Cable GP 2 x 2
(Type C)

4-core, shielded TP installation
cable for connection to IE FC
Outlet RJ45/ IE FC RJ45

Plug 180/90 for the food and
beverages industry;
PROFINET-compliant;

sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1 871-2L

IE FC Standard Cable GP 4x2

8-core, shielded TP installation
cable for connection to

|IE FC RJ45 Plug 4x2 and

IE M12 Plug PRO 4x2;
PROFINET-compliant;

with UL approval;

sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1 878-2A
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PROFINET/Industrial Ethernet
Cabling technolog

IE FC M12 Plug PRO

| Ordering data

Order No.

. More information

|IE FC Flexible Cable GP 4x2

8-core, shielded TP installation
cable for connection to

|IE FC RJ45 Plug 4x2 and IE M12
Plug PRO 4x2 for occasional
movement; PROFINET-compliant;
with UL approval,

sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1 878-2B

Note:

You can order components supplementary to the SIMATIC NET
cabling range from your local contact.

Technical advice on this subject is available from:
J. Hertlein

1A SC IC PRM 4

Tel.: +49 (0) 911 911/750 44 65

E-mail: juergen.hertlein@siemens.com

|IE FC Stripping Tool

Preadjusted stripping tool for fast
stripping of the Industrial Ethernet
FC cables

6GK1 901-1GA00

IE FC blade cassettes (5 mm)

Replacement blade cassette for
the Industrial Ethernet stripping
tool; for use with |IE FC RJ45
Plugs and |E FC RJ45 Modular
Outlet, 5 units

6GK1 901-1GBO01

PROFINET Cabling and
Interconnection Technology
Guideline

www.profinet.com
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PROFINET/Industrial Ethernet
Cabling technolog

IE FC TP Cable 2 x 2

| Overview N Application

For the construction of Industrial Ethernet networks (4-core),
different cable types are offered to suit the different types of
application.

In general, the listed Industrial Ethernet FC cables IE FC Cable
2 x 2 must be used.

Note:
You will find other specifications of the network topology in the
manual for TP and fiber optic networks.

UL approvals

Different cable versions are offered with appropriate UL
approvals for laying in cable bundles and cable racks according
to the specifications of NEC (National Electrical Code) Article
800/725. These are identified as GP (General Purpose).

. Design

oil shield outer sheath
e 4-core FastConnect installation cables for structured Fast mnerisheath
L . . ) dard Cable 2x2
e Easy stripping with the FastConnect Stripping Tool; the outer copper core \e FC TP Stan

=

Ethernet cabling with special design for fast installation ‘

sheath and the braided shield are stripped accurately in one :ﬁ
step ==

e Connection to FastConnect products using insulation
displacement

e Exceeds Category 5 (Catbe) of the international cabling ST .
standards ISO/IEC 11801 and EN 50173 ©

e PROFINET-compatible
e UL approval

braided shield

G_IK10_XX_10033

The FastConnect (FC) Industrial Ethernet cables IE FC Cable

* Different versions for different fields of application 2 x 2 are designed with radial symmetry and therefore allow the
(e.g. trailing, food, marine) use of the FC Stripping Tool The IE FC Outlet RJ45 and the
* High interference immunity thanks to double shielding IE FC Plugs can therefore be attached quickly and easily.
e Easy length measurement thanks to printed meter markings ¢ The double shield makes it especially suitable for routing
through industrial areas with strong electro-magnetic fields
. Benefits e Easy connection to the insulation displacement contacts of the

IE FC plug without the need for special tools

. e System-wide grounding concept can be implemented through
get Designed for Industry the outer shield of the bus cable as well as through the
grounding concept of the IE FC Outlet RJ45 and the IE FC

) ) ) . . Plugs
¢ Time-saving due to simple and quick assembly with .
FastConnect cables 2 x 2 to Industrial Ethernet FC OutletRJ45 ¢ Printed meter marks
(10/100 Mbit/s), Industrial Ethernet FC RJ45 Plug 180/90, or
IE FC M12 Plug PRO

* Versatile application due to special bus cables

e Network is immune to interference thanks to double shielded
cables and a uniform grounding concept

e Silicone-free, therefore suitable for use in the automotive
industry (for example on paint lines)
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PROFINET/Industrial Ethernet
Cabling technolog

IE FC TP Cable 2 x 2

. Design (continued)

Cable types

e |E FC TP Standard Cable GP 2 x 2:
Standard bus cable with rigid cores specially designed for fast
installation;
four rigid cores connected in a four-branch star

e |E FC TP Flexible Cable GP 2 x 2:
Flexible bus cable for the special application of occasional
motion control;
four stranded cores connected in a four branch star

e |[EFC TP FRNC Cable GP 2 x 2:
Flexible, halogen-free cable for use in buildings
(FRNC= Flame Retardant Non Corrosive);
four conductors (flexible leads) stranded into star-quad for
occasional movement

e |E FC TP Trailing Cable GP / IE FC TP Trailing Cable 2 x 2:
Highly flexible bus cable for the special application of
constant motion control in a cable carrier, e.g. for continuously
moving machine parts;
four stranded cores connected in a four branch star

Product overview IE FC TP Cable 2 x 2

IE FC Festoon Cable GP 2 x 2:

Flexible cable for special use in constant movement in a cable
trail/festoon arrangement, e.g. on crane systems;

four cores (stranded) in twisted quads

IE TP Torsion Cable 2 x 2:

Highly flexible bus cable for the special application of
continuous motion control, e.g. for use with robots;
stranded cores

IE FC TP Food Cable 2 x 2:

Flexible cable for special use in the food and beverages
industry;

four cores (stranded) in twisted quads

IE FC TP Marine Cable 2 x 2:

Bus cable for marine applications;

four cores (stranded) connected in a four branch star,
halogen-free, certified for marine applications

(PROFINET-compatible according to "PROFINET Cabling and Interconnection Technology Guideline" M)

PROFINET Type A

PROFINET Type B

PROFINET Type C

AWG 22/1
rigid laying

|IE FC TP Standard Cable GP 2 x 2 [ J
(Type A)
6XV1 840-2AH10

IE FC TP Flexible Cable GP 2 x 2 =
(Type B)
6XV1 870-2B

IE FC TP FRNC Cable GP 2 x 2 -

(Type B)
6XV1 871-2F)

IE FC TP Trailing Cable GP 2 x 2 =
(Type C)
6XV1870-2D

|IE FC TP Trailing Cable 2 x 2 -
(Type C)
6XV1 840-3AH10

|IE FC TP Festoon Cable GP 2 x 2 -
(Type B)
6XV1871-2S

|E TP Torsion Cable 2 x 2 -
Type
6XV1 870-2F

IE FC TP Food Cable 2 x 2 -
Type
6XV1871-2L

|IE FC TP Marine Cable 2 x 2 -
(Type B)
6XV1 840-4AH10

1)

Available as a download at www.profinet.com

AWG 22/7
flexible cable for occasional
movement

AWG 22
highly flexible cable for continuous
motion, e.g. cable carrier or robots
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PROFINET/Industrial Ethernet

. Technical specifications

Order No.
Product type designation

6XV1 840-2AH10

IE FC TP Standard Cable GP 2 x 2
(Type A)

6XV1 870-2B

IE FC TP Flexible Cable GP 2 x 2
(Type B)

6XV1 870-2F

IE TP Torsion Cable 2 x 2
(Type C)

Product description
Suitability for application
Cable designation

Cable length

Standard bus cable (4-core),
sold by the meter, in bulk

Standard cable with rigid cores
for quick installation

2YY (ST) CY 2x2x0.64/1.5-100 GN

Flexible bus cable (4-core),
sold by the meter, in bulk

For occasionally moved machine
components

2YY (ST) CY 2x2x0.75/1.5-100 LI
GN

Highly flexible bus cable (4-core),
sold by the meter, in bulk

Continuous movement when using
with robots

02YS C11Y 1x4x0.75/1.5-100 LI
VZN FRNC GN

Electrical specifications
Attenuation factor per length

* At 10 MHz 52 dB/km 60 dB/km 81 dB/km
e At 100 MHz 195 dB/km 210 dB/km 410 dB/km
Characteristic impedance at 1 MHz 100 Q 100 Q 100 Q

to 100 MHz

Relative symmetrical tolerance of 15 % 15 % 15 %
characteristic impedance at 1 MHz

to 100 MHz

Near-end crosstalk per length at 500 dB/km 500 dB/km 500 dB/km
1 MHz to 100 MHz

Surface transfer resistance at 10 mQ/m 20 mQ/m 100 mQ/m
10 MHz

Loop resistance per length 115 Q/km 120 Q/km 120 Q/km
Operating voltage, maximum 100 V 100 V 100 V
Mechanical data

Number of electrical cores 4 4 4

Design of shield

Design of electrical connection
FastConnect

AWG number
Diameter of AWG22 core

Outer diameter
e of inner conductor
e of core insulation
e of inner sheath of cable
¢ of the cable sheath
Symmetrical tolerance of outer
diameter of cable sheath
Material
e of core insulation
e of inner sheath of cable
e of the cable sheath

- Note

Color
e of core insulation of data cores
e of the cable sheath

Bending radius

® With single bending

¢ With repeated bending

e With continuous bending

Overlapping aluminum-clad foil,
sheathed in a braided screen of tin-
plated copper wires

Yes

0.64 mm

0.64 mm
1.5 mm
3.9 mm
6.5 mm

0.2 mm

PE
PVC
PVC

white / yellow / blue / orange
Green

19.5 mm
49 mm

Overlapping aluminum-clad foil,
sheathed in a braided screen of tin-
plated copper wires

Yes

0.75 mm

0.75 mm
1.5 mm
3.9 mm
6.5 mm

0.2 mm

PE
PVC
PVC

white / yellow / blue / orange
Green

32.5 mm
52 mm

Overlapping aluminum-clad foil,
sheathed in a braided screen of tin-
plated copper wires

No

0.76 mm

0.76 mm
1.5 mm

6.5 mm
0.2 mm

PE

PUR

white / yellow / blue / orange
Green

32.5 mm
65 mm
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Cabling technolog

IE FC TP Cable 2 x 2

. Technical specifications (continued)

Order No.
Product type designation

6XV1 840-2AH10

IE FC TP Standard Cable GP 2 x 2
(Type A)

6XV1 870-2B

IE FC TP Flexible Cable GP 2 x 2
(Type B)

6XV1 870-2F

IE TP Torsion Cable 2 x 2
(Type C)

Mechanical data (continued)
Number of bending cycles

¢ Note - - Not suitable for festoon mounting
Number of torsion cycles with - - 5000 000
torsion by + 180° on 1 m cable

length

Maximum tensile load 150 N 150 N 130N

Weight per length 67 kg/km 68 kg/km 54 kg/km
Permitted ambient conditions

Ambient temperature

¢ During operation -40 ... +75°C -25 ... +75°C -40 ... +80 °C
e During storage -40 ... +75°C 25 ... +75°C -40 ... +80 °C
 During transport -40 ... +75°C -25...+75°C -40 ... +80 °C
¢ During mounting -20 ... +60 °C -10... +60 °C -20 ... +60 °C

Behavior in fire

Chemical resistance

Flame-retardant in accordance
with UL 1685 (CSA FT 4)

Flame-retardant in accordance
with UL 1685 (CSA FT 4)

Flame-retardant in accordance
with [EC 60332-1-2

® Mineral oil Limited resistance Limited resistance resistant
e Grease Limited resistance Limited resistance resistant
* Water Limited resistance Limited resistance Limited resistance
Radiological resistance to UV resistant resistant resistant
radiation

Product properties,

functions, components

General

Product property

® Halogen-free No No Yes

o Silicon-free Yes Yes Yes
Cable length for 100BaseTX with 100 m 85m 55m

Industrial Ethernet

Standards, specifications,
approvals

UL-Listing at 300 V rating
UL-Style at 600 V rating

Certificate of suitability
® RoHS compliance

Standard for structured cabling

Marine classification association

® American Bureau of Shipping
Europe Ltd. (ABS)

e Bureau Veritas (BV)

e Det Norske Veritas (DNV)

e Germanischer Lloyd (GL)

¢ Lloyds Register of Shipping (LRS)

Yes: CM / CMG / PLTC / Sun Res
Yes

Yes
Catbe

No

No
No
No
No

Yes: CM / CMG / PLTC / Sun Res
No

Yes
Catbe

No

No
No
No
No

Yes: UL Style 21161
No

Catbe

No

No
No
No
No
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PROFINET/Industrial Ethernet

. Technical specifications (continued)

Order No.
Product type designation

6XV1 870-2D

IE FC TP Trailing Cable GP 2 x 2
(Type C)

6XV1 840-3AH10

IE FC TP Trailing Cable 2 x 2
(Type C)

6XV1 871-2S

IE FC TP Festoon Cable GP 2 x 2
(Type B)

Product description
Suitability for application
Cable designation

Cable length

Highly flexible bus cable (4-core),
sold by the meter, in bulk

Continuous movement in a trailing
cable

2YY (ST) CY 2x2x0.75/1.5-100 LI
GN

Highly flexible bus cable (4-core),
sold by the meter, in bulk

Continuous movement in a trailing
cable

2YH (ST) C11Y 2x2x0.75/1.5-100 LI
GN VZN FRNC

Flexible bus cable (4-core),
sold by the meter, in bulk

For continuous movement in a
trailing cable, festoon mounting

2YY (ST) CY 2x2x0.75/1.5 LI GN

Electrical specifications
Attenuation factor per length

e at 10 MHz 63 dB/km 60 dB/km 63 dB/km
e At 100 MHz 213 dB/km 220 dB/km 213 dB/km
Characteristic impedance at 1 MHz 100 Q 100 Q 100 ©Q

to 100 MHz

Relative symmetrical tolerance of 5% 15 % 5%
characteristic impedance at 1 MHz

to 100 MHz

Near-end crosstalk per length at 500 dB/km 500 dB/km 500 dB/km
1 MHz to 100 MHz

Surface transfer resistance at 20 mQ/m 10 mQ/m 0.1 Q/m
10 MHz

Loop resistance per length 0.12 Q/m 0.12 Q/m 0.12 Q/m
Mechanical data

Number of electrical cores 4 4 4

Design of shield

Design of electrical connection
FastConnect

AWG number
Diameter of AWG22 core

Outer diameter
e of inner conductor
e of core insulation
e of inner sheath of cable
e of the cable sheath
Symmetrical tolerance of outer
diameter of cable sheath
Material
e of core insulation
¢ of inner sheath of cable
¢ of the cable sheath

- Note

Color
e of core insulation of data cores
e of the cable sheath

Bending radius

¢ With single bending

* With repeated bending

¢ With continuous bending

Overlapping aluminum-clad foil,
sheathed in a braided screen of
tin-plated copper wires

Yes

0.75 mm

0.75 mm
1.5 mm
3.9 mm
6.5 mm

0.2mm

PE
PVC
PVC

white / yellow / blue / orange
Green

32.5 mm
49 mm
100 mm

Overlapping aluminum-clad foil,
sheathed in a braided screen of
tin-plated copper wires

Yes

0.75 mm

0.75 mm
1.5 mm
3.9 mm
6.5 mm

0.2 mm

PE
FRNC
PUR

white / yellow / blue / orange
Green

19.5 mm
49 mm
100 mm

Overlapping aluminum-clad foil,
sheathed in a braided screen of
tin-plated copper wires

Yes

0.75 mm

0.75 mm
1.5 mm
3.9 mm
6.5 mm

0.2mm

PE
PVC
PVC

white / yellow / blue / orange
Green

30 mm
70 mm
70 mm
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Cabling technolog

IE FC TP Cable 2 x 2

. Technical specifications (continued)

Order No. 6XV1 870-2D 6XV1 840-3AH10 6XV1 871-2S

Product type designation IE FC TP Trailing Cable GP2x2 IE FC TP Trailing Cable 2 x 2 IE FC TP Festoon Cable GP 2 x 2
(Type C) (Type C) (Type B)

Mechanical data (continued)

Number of bending cycles 3 000 000 4000 000 5 000 000

¢ Note

Suitable as trailing cable for 3
million bending cycles with a
bending radius of 100 mm, a
speed of 4 m/s, and an acceler-
ation of 4 m/s2.

Suitable as trailing cable for 4
million bending cycles with a
bending radius of 100 mm, a
speed of 4 m/s, and an acceler-
ation of 4 m/s2.

5 million bending cycles with a
bending radius of 70 mm, and an
acceleration of 4 m/s?.

Maximum tensile load 150 N 150 N 150 N

Weight per length 68 kg/km 63 kg/km 68 kg/m
Permitted ambient conditions

Ambient temperature

e During operation -25 ... +75°C -40 ... +75°C -40 ... +75°C
e During storage -25 ... +75°C -50 ... +75°C -50 ... +75°C
e During transport -25...+75°C -50 ... +75°C -50 ... +75°C
e During mounting -10... +60 °C -20 ... +60 °C -20 ... +60 °C

Behavior in fire

Chemical resistance

Flame-retardant in accordance
with UL 1685 (CSA FT 4)

Flame-retardant in accordance
with [EC 60332-1-2

Flame-retardant in accordance
with UL 1685 (CSA FT 4)

® Mineral oil Limited resistance resistant Limited resistance
* Grease Limited resistance resistant Limited resistance
* Water Limited resistance Limited resistance Limited resistance
Radiological resistance to UV resistant resistant resistant
radiation
Product properties,
functions, components
General
Product property
® Halogen-free No Yes No
e Silicon-free Yes Yes Yes
Cable length for 100BaseTX with 85m 85 m 85m
Industrial Ethernet
Standards, specifications,
approvals
UL listing at 300 V rating Yes: CMG / PLTC / Sun Res Yes: CMX Yes: CMG / PLTC / Sun Res
UL-Style at 600 V rating Yes No Yes
Certificate of suitability
® RoHS compliance Yes Yes Yes
Standard for structured cabling Catbe Catbe Catbe
Marine classification association
e American Bureau of Shipping No No No
Europe Ltd. (ABS)
¢ Bureau Veritas (BV) No No No
¢ Det Norske Veritas (DNV) No No No
e Germanischer Lloyd (GL) No No No
e Lloyds Register of Shipping (LRS) No No No
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PROFINET/Industrial Ethernet

. Technical specifications (continued)

Order No.
Product type designation

6XV1 871-2F

IE FC TP FRNC Cable GP 2 x 2
(Type B)

6XV1 871-2L

IE FC TP Food Cable 2 x 2
(Type C)

6XV1 840-4AH10

IE FC TP Marine Cable 2 x 2
(Type B)

Product description
Suitability for application
Cable designation

Cable length

Flexible, halogen-free bus cable
(4-core), sold by the meter, in bulk

For occasionally moved machine
components

L-9YH (ST) CH 2x2x0.34/1.5-100
GN VZN FRNC

Flexible bus cable (4-core),
sold by the meter, in bulk

Food, beverages and tobacco
industries

2YH (ST) C2Y 2X2X0.75/1.5-100 LI

Bus cable (4-core),
sold by the meter, in bulk

For marine and offshore use

L-9YH (ST) CH 2 x 2 x 0.34/1.5-100
GN VZN FRNC

Electrical specifications
Attenuation factor per length

e at 10 MHz 60 dB/km 63 dB/m 60 dB/km
e At 100 MHz 220 dB/km 213 dB/m 220 dB/km
Characteristic impedance at 1 MHz 100 Q 100 Q 100 ©Q

to 100 MHz

Relative symmetrical tolerance of 15 % 5% 15 %
characteristic impedance at 1 MHz

to 100 MHz

Near-end crosstalk per length at 500 dB/km 500 dB/km 500 dB/km
1 MHz to 100 MHz

Surface transfer resistance at 10 mQ/m 10 mQ/m 10 mQ/m
10 MHz

Loop resistance per length 120 Q/km 120 Q/km 120 Q/km
Mechanical data

Number of electrical cores 4 4 4

Design of shield

Design of electrical connection
FastConnect

AWG number
Diameter of AWG22 core

Outer diameter
e of inner conductor
e of core insulation
e of inner sheath of cable
e of the cable sheath
Symmetrical tolerance of outer
diameter of cable sheath
Material
e of core insulation
¢ of inner sheath of cable
¢ of the cable sheath

- Note

Color
e of core insulation of data cores
e of the cable sheath

Overlapping aluminum-clad foil,
sheathed in a braided screen of
tin-plated copper wires

Yes

0.75 mm

0.75 mm
1.5 mm
3.9 mm
6.5 mm

0.2mm

PP
FRNC
FRNC

white / yellow / blue / orange
Green

Overlapping aluminum-clad foil,
sheathed in a braided screen of
tin-plated copper wires

Yes

0.75 mm

0.75 mm
1.5 mm
3.9 mm
6.5 mm

0.2 mm

PE
FRNC
PE

white / yellow / blue / orange
Black

Overlapping aluminum-clad foil,
sheathed in a braided screen of
tin-plated copper wires

Yes

0.75 mm

0.75 mm
1.5 mm
3.9 mm
6.5 mm

0.2mm

PP
FRNC
FRNC

white / yellow / blue / orange
Green
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. Technical specifications (continued)

Order No. 6XV1 871-2F 6XV1 871-2L 6XV1 840-4AH10

Product type designation IE FC TP FRNC Cable GP 2 x 2 IE FC TP Food Cable 2 x 2 IE FC TP Marine Cable 2 x 2
(Type B) (Type C) (Type B)

Mechanical data (continued)

Bending radius

¢ With single bending 39 mm 20 mm 39 mm

¢ With repeated bending 97.5 mm 49 mm 97.5 mm

Maximum tensile load 150 N 150 N 150 N

Weight per length 68 kg/km 55 kg/km 68 kg/km

Permitted ambient conditions

Ambient temperature

e During operation -25 ... +70°C -40 ... +75°C -25 ... +70°C

¢ During storage -40 ... +75°C -50 ... +75°C -40 ... +70 °C

e During transport -40 ... +75°C -50 ... +75°C -40 ... +70 °C

® During mounting 0...+50°C -20 ... +60 °C 0...+50°C

Behavior in fire Flame-retardant in accordance Flammable Flame-retardant in accordance

Chemical resistance

with [EC 60332-3-22
(Category A/F)

with [EC 60332-3-22
(Category A/F)

¢ Mineral oil Limited resistance Limited resistance Limited resistance
e Grease Limited resistance Limited resistance Limited resistance
® Water Limited resistance Limited resistance Limited resistance
Radiological resistance to UV resistant resistant resistant
radiation
Product properties,
functions, components
General
Product property
® Halogen-free Yes Yes Yes
o Silicon-free Yes Yes Yes
Cable length for 100BaseTX with 85m 85m 85m
Industrial Ethernet
Standards, specifications,
approvals
UL listing at 300 V rating Yes: CMG / PLTC / Sun Res No Yes: CM / CMG / PLTC / Sun Res
UL-Style at 600 V rating No No No
Certificate of suitability
® RoHS compliance Yes Yes Yes
Standard for structured cabling Catbe Catbe Catbe
Marine classification association
e American Bureau of Shipping No No Yes
Europe Ltd. (ABS)
e Bureau Veritas (BV) No No Yes
¢ Det Norske Veritas (DNV) No No Yes
e Germanischer Lloyd (GL) No No Yes
e Llyods Register of Shipping (LRS) No No Yes
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Ordering data Order No. Order No.
IE FC TP Standard Cable GP IE TP Torsion Cable 2 x 2 6XV1 870-2F
2x2(Type A) (Type C)
4-core, shielded TP installation 4-core, shielded TP installation
cable for connection to IE cable for connection to |E
FC Outlet RJ45/ IE FC RJ45 Plug; FC Outlet RJ45/ IE FC RJ45 Plug
PROFINET-compliant; for use with robots; PROFINET-
with UL approval, compliant; with UL approval;
Sold by the meter sold by the meter;

Dy the meter . Tength 1000 m,
max. length 1,000 m; 6XV1 840-2AH10 o rdler 20 m
minimum order 20 m

IE FC TP Food Cable GP 2 x 2 6XV1 871-2L

Preferred length

(Type C)

4-core, shielded TP installation
cable for connection to |E

FC Outlet RJ45/ IE FC RJ45 Plug
180/90 for the food and
beverages industry;
PROFINET-compliant;

sold by the meter;

max. length 1000 m,

minimum order 20 m

IE FC TP Marine Cable 2 x 2
(Type B)

4-core, shielded TP installation
cable for connection to IE

FC Outlet RJ45/ IE FC RJ45 Plug
180/90; marine approval;

sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1 840-4AH10

IE Hybrid Cable 2x2 + 4x0.34

Flexible cable, 4 x Cu Cat5,
shielded (0.75 mm) and 4 x Cu
(0.34 mm<) with |IE FC modular

* 1000 m 6XV1 840-2AU10
IE FC TP Flexible Cable GP2x2  6XV1 870-2B
(Type B)

4-core, shielded TP installation

cable for connection to IE

FC Outlet RJ45/ IE FC RJ45 Plug

for occasional movement;

PROFINET-compliant;

with UL approval,

sold by the meter;

max. length 1000 m,

minimum order 20 m

IE FC TP FRNC Cable GP 2 x 2 6XV1 871-2F
(Type B)

4-core, shielded, halogen-free TP

installation cable for connection

to IE FC Outlet RJ45/ IE FC RJ45

Plug for occasional movement;
PROFINET-compliant;

with UL approval,

sold by the meter;

max. length 1000 m,

minimum order 20 m

IE FC TP Trailing Cable GP 2 x 2 6XV1 870-2D

(Type C)

4-core, shielded TP installation
cable for connection to IE FC
Outlet RJ45/ IE FC RJ45 Plug
for use as trailing cable;
PROFINET-compliant;

with UL approval,

sold by the meter;

max. length 1000 m,

minimum order 20 m

outlet and power insert and IP67
hybrid plug connector;

sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1870-2J

IE FC Stripping Tool

Preadjusted stripping tool
for fast stripping of the
Industrial Ethernet FC cables

6GK1 901-1GA00

IE FC TP Trailing Cable 2 x 2
(Type C)

4-core, shielded TP installation
cable for connection to IE

FC Outlet RJ45/ IE FC RJ45 Plug
180/90 for use as trailing cable;
PROFINET-compliant;

with UL approval,

sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1 840-3AH10

|IE FC Blade Cassettes (12 mm)

Replacement blade cassette
for the Industrial Ethernet
stripping tool; for use with |E FC
Outlet RJ45, ELS TP40, 5 units

6GK1 901-1GB00

IE FC Blade Cassettes (5 mm)

Replacement blade cassette
for the Industrial Ethernet
stripping tool;

for use with IE FC RJ45 Plugs
and |E FC RJ45 Modular Outlet,

IE FC TP Festoon Cable GP2x2  6XV1871-2S
(Type B)

4-core, shielded TP installation
cable for connection to IE

FC Outlet RJ45/ IE FC RJ45 Plug
180/90 for use in festoon applica-
tions; PROFINET-compliant;

with UL approval,

sold by the meter;

max. length 1000 m,

minimum order 20 m

Siemens IK Pl - 2012
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Cabling technolog

IE FC TP Cable 2 x 2

| Ordering data

Order No.

IE FC RJ45 plugs

RJ45 plug connector for Industrial
Ethernet with a rugged metal
enclosure and integrated
insulation displacement contacts
for connecting Industrial Ethernet
FC installation cables

|IE FC RJ45 Plug 180

180° cable outlet; for network
components and CPs/CPUs with
Industrial Ethernet interface

® 1 pack = 1 unit

¢ 1 pack = 10 units
e 1 pack = 50 units
IE FC RJ45 plug 90

90° cable outlet; e.g. for ET 200S
e 1 pack = 1 unit

® 1 pack = 10 units

e 1 pack = 50 units

IE FC RJ45 Plug 145

145° cable outlet; e.g. for
SIMOTION and SINAMICS

e 1 pack = 1 unit

e 1 pack = 10 units

e 1 pack = 50 units

6GK1 901-1BB10-2AA0
6GK1 901-1BB10-2AB0
6GK1 901-1BB10-2AE0

6GK1 901-1BB20-2AA0
6GK1 901-1BB20-2AB0
6GK1 901-1BB20-2AE0

6GK1 901-1BB30-0AA0
6GK1 901-1BB30-0AB0
6GK1 901-1BB30-0AE0

IE FC M12 Plugs
|IE FC M12 Plug PRO

M12 plug-in connector (D-coded,
IP65/IP67) that can be assembled
in the field, metal enclosure,
FastConnect connection method,
for SCALANCE X208PRO and

IM 154-4 PN

e 1 unit

® 8 units

6GK1 901-0DB20-6AA0
6GK1 901-0DB20-6AA8

SIMATIC NET Manual Collection

Electronic manuals for
communication systems,
communication protocols, and
communication products;

on DVD;

German/English

6GK1 975-1AA00-3AA0

PROFINET Cabling and
Interconnection Technology
Guideline

www.profinet.com

. More information

Installation instructions

The bus cables are supplied by the meter with meter marks
printed on them.

FastConnect

With the help of Industrial Ethernet FastConnect Stripping Tool,
it is possible to strip the outer sheath and shield of Industrial
Ethernet FastConnect cables 2 x 2to the right length in one step.
The |IE Outlet RJ45 and the PROFINET-compatible plug-in
connectors |E FC RJ45 and |IE FC M12 can be connected
quickly and easily to the Industrial Ethernet FC cable 2 x 2.

Cable routing

During storage, transport and cable laying, keep both ends
sealed with a shrink-on cap; comply with the permissible
bending radii and tensile load.

Siemens IK Pl - 2012 W




© Siemens AG 2011

PROFINET/Industrial Ethernet
Cabling technolog

IE FC TP Cable 4 x 2

| Overview N Application

The 8-core cabling system of SIMATIC NET allows transmission
rates of 10/100/1000 Mbit/s for Ethernet as with the service-
independent cabling from the office environment. This permits
the transition from the 4-core Industrial Ethernet cabling system
to the 8-core cabling system with Gigabit capability.

The IE FC TP Standard Cable GP 4x2 (AWG22) must be used in
conjunction with the IE FC Modular Outlet and the TP Cords for
constructing Industrial Ethernet networks (8-core) up to 100 m.

IE FC TP Standard Cable 4x2 (AWG22)

The IE FC TP Standard Cable GP 4x2 (AWG22) must be used in
conjunction with the IE FC Modular Outlet and the TP Cords for
constructing Industrial Ethernet networks (8-core) up to 100 m.

IE FC TP Cable 4x2 (AWG24)

For direct connection without using patch technology, the
|IE FC RJ45 Plug 4 x 2 and the IE FC TP Cable 4 x 2 (AWG24) of
up to 90 m can be used.

e 8-core FastConnect installation cables for cabling system with Note: _— I )
Gigabit capability (AWG22 and AWG24 versions) You will find other specifications of the network topology in the

o X . manual for TP and fiberoptic networks.
e Easy stripping with the FastConnect Stripping Tool; the outer
sheath and the braided shield are stripped accurately in one UL approvals

step The IE FC TP Cable GP 4 x 2 (AWG22 and AWG24) has the
* Connection to IE FC RJ45 Modular Outlet (AWG22) or IE FC relevant UL approvals for laying in cable bundles and cable

RJ45 Plug 4 x 2 (AWG24) using insulation displacement racks according to the specifications of NEC (National Electrical
¢ Satisfies Category 6 (Cat6) of the international cabling Code) Article 800/725.

standards ISO/IEC 11801 and EN 50173
e UL approval . Design

e Easy length measurement thanks to printed meter markings

. Benefits
foil shield

get Designed for Industry

outer sheath

inner sheath

e Time-saving due to quick and easy assembly using

FastConnect cables 4 x 2 on |E FC RJ 45 Modular Outlet or be-t}_\ ‘ = g poTRStandard G0
IE FC RJ45 Plug 4 x 2 or IE FC M12 Plug PRO (X-coded) - _ 3 2
e Simple and error-free construction of an 8-core cabling system -— /‘ -

with Gigabit capability // o~
o

* Due to the 8-core cabling, you can either implement two two twisted  braided shield §
Industrial Ethernet connections for Fast Ethernet = cores N
(with IE FC RJ 45 Modular Outlet) or one Gigabit Ethernet ;_'

¢ Noise-immune network due to a consistent grounding copper core - support element i'
concept.

The FastConnect (FC) Industrial Ethernet cables |E FC Cable
4 x 2 (AWG22 and AWG24) are designed with radial symmetry
and therefore allow the use of the IE FC Stripping Tool. The

|IE FC RJ45 Modular Outlet and the IE FC RJ45 Plug 4 x 2 can
then be connected quickly and easily by means of insulation
displacement contacts without the need for special tools.
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IE FC TP Cable 4 x 2

. Design (continued)

Cable types

e |E FC Standard Cable GP 4 x 2 (AWG22):
Standard bus cable with rigid cores specially designed for fast
mounting on |IE FC RJ45 Modular Outlet;
with appropriate UL approval (General Purpose) for laying in
cable bundles and on cable racks according to the specifica-
tions of the NEC (National Electrical Code) Article 800/725.

e |E FC Standard Cable GP 4 x 2 (AWG24):
Standard bus cable with rigid cores specially designed for fast
mounting on |E FC RJ45 Plug 4 x 2;
with appropriate UL approval (General Purpose) for laying in
cable bundles and on cable racks according to the specifica-
tions of the NEC (National Electrical Code) Article 800/725.

e |E FC Flexible Cable GP 4 x 2 (AWGZ24):
Bus cable with flexible cores for occasional movement and
specially designed for fast mounting on IE FC RJ45 Plug 4 x 2;
with appropriate UL approval (General Purpose) for laying in
cable bundles and on cable racks according to the specifica-
tions of the NEC (National Electrical Code) Article 800/725.

. Integration

IE TP Cord

|IE FC RJ45
Modular
Outlet
Insert 2FE

|IE FC RJ45
Modular
Outlet

IE FC Standard Cable 4x2 UESIAICE

S$7-300

ET 200S

PC mit CP 1623

1 x 1000 Mbit/s
connection

—7

IE TP Cord

System configuration with IE FC RJ45 Modular Outlet 100 Mbit/s

and 1000 Mbit/s

G_IK10_XX_10086
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IE FC TP Cable 4 x 2

. Technical specifications

Order No. 6XV1 870-2E 6XV1 878-2A 6XV1 878-2B
Product type designation IE FC TP Standard Cable GP 4x2 IE FC TP Standard Cable GP 4x2 IE FC TP Flexible Cable GP 4x2
(AWG 22) (AWG 24) (AWG 24)

Shielded TP installation cable
(8-core), sold by the meter, in bulk

Product description Standard bus cable (8-core),

sold by the meter, in bulk

Bus cable (8-core) with flexible
cores, sold by the meter, in bulk

Suitability for application Standard cable with rigid cores for

fast assembly, for fixed installation

Standard cable with rigid cores for
fast assembly, for fixed installation

Flexible cable for fast assembly
for occasionally moved machine
components

LIO2YSH (ST) CY 4x2x0.22/

Cable designation 2YH (ST) C 4X2X0.64/1.25-100 GN  2YH (ST) CY 4x2x0.5/1.0- 100 GN

Cable length

1.1-100 GN

Electrical specifications
Attenuation factor per length

e At 10 MHz 60 dB/km 63 dB/km 90 dB/km
e At 100 MHz 199 dB/km 207 dB/km 299 dB/km
® At 250 MHz 330 dB/km 350 dB/km 495 dB/km
Characteristic impedance at 1 MHz 100 Q 100 Q 100 ©Q

to 100 MHz

Near-end crosstalk per length at 383 dB/km 383 dB/km 383 dB/km
1 MHz ... 250 MHz

Surface transfer resistance at 10 mQ/m 20 mQ/m 20 mQ/m
10 MHz

Loop resistance per length 118 Q/km 180 Q/km 180 Q/km
Insulation resistance coefficient 5000 GQ'm >5 000 kQ'm >5 000 kQ'm
Operating voltage, maximum 100 V 100 V 100 V
Mechanical data

Number of electrical cores 8 8 8

Design of shield

Overlapping aluminum-clad foil,
sheathed in a braided screen
of tin-plated copper wires

Overlapping aluminum-clad foil,
sheathed in a braided screen
of tin-plated copper wires

Overlapping aluminum-clad foil,
sheathed in a braided screen
of tin-plated copper wires

Design of electrical connection Yes Yes Yes
FastConnect

AWG number

Core diameter

e of AWG22 core 0.64 mm - -

e of AWG24 core - 0.51 mm 0.51 mm
Outer diameter

e of inner conductor 0.64 mm 0.51 mm 0.6 mm
e of core insulation 1.25 mm 1 mm 1.1 mm
e of inner sheath of cable 7.6 mm 5.8 mm 6.1 mm
¢ of the cable sheath 9.6 mm 8 mm 8 mm
Symmetrical tolerance of outer 0.3 mm 0.2 mm 0.2 mm
diameter of cable sheath

Material

e of core insulation PE PE PE

¢ of inner sheath of cable PVC FRNC FRNC
e of the cable sheath PVC PVC PVC

- Note
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IE FC TP Cable 4 x 2

. Technical specifications (continued)

Order No.
Product type designation

6XV1 870-2E

IE FC TP Standard Cable GP 4x2
(AWG 22)

6XV1 878-2A

IE FC TP Standard Cable GP 4x2
(AWG 24)

6XV1 878-2B

IE FC TP Flexible Cable GP 4x2
(AWG 24)

Color
e of core insulation of data cores

White/blue, white/orange,
white/green, white/brown

blue and white/blue,
orange and white/orange,
green and white/green,
brown and white/brown

blue and white/blue,
orange and white/orange,
green and white/green,
brown and white/brown

e of the cable sheath Green Green Green
Bending radius

® With single bending 38 mm 24 mm 24 mm

¢ With repeated bending 80 mm 40 mm 40 mm
Maximum tensile load 180 N 100 N 100 N

Weight per length 104 kg/km 78 kg/km 72 kg/km
Permitted ambient conditions

Ambient temperature

e During operation -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C
® During storage -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C
¢ During transport -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C
e During mounting -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C

Behavior in fire

Chemical resistance

Flame-retardant in accordance
with IEC 60332-1-2

Flame-retardant in accordance
with IEC 60332-3-24 (Category C)

Flame-retardant in accordance
with IEC 60332-3-24 (Category C)

® Mineral oil Limited resistance Limited resistance Limited resistance
e Grease Limited resistance Limited resistance Limited resistance
* Water Limited resistance Limited resistance Limited resistance
Radiological resistance to Resistant Resistant Resistant
UV radiation
Product properties,
functions, components
General
Product property
® Halogen-free No No No
e Silicon-free Yes Yes Yes
Cable length
¢ with 100BaseTX and Industrial 90 m 90 m 60 m
Ethernet
e with 1000BaseT and Industrial 90 m 90 m 60 m
Ethernet
Standards, specifications,
approvals
UL-Listing at 300 V rating Yes: CMG, Sun Res Yes: CMG Yes: CMG
UL-Style at 600 V rating No No No
Certificate of suitability
® RoHS compliance Yes Yes Yes
Standard for structured cabling Cat6 Cat6 Cat6
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Ordering data Order No. Order No.
IE FC TP Standard Cable GP IE FC RJ45 Modular Outlet 6GK1 901-1BK00-0AA1
4x2 Insert 2FE

8-core, shielded TP installation

cable for universal applications;

with UL approval,

sold by the meter;

max. length 1000 m,

minimum order 20 m

* AWG22, 6XV1 870-2E
for connection to IE FC RJ45
Modular Outlet

° AWG24, 6XV1 878-2A
for connection to IE FC RJ45
Plug 4 x 2

Replaceable insert for
FC Modular Outlet Base;
2 x RJ45 for

2 x 100 Mbit/s interfaces;
1 pack = 4 items

IE FC RJ45 Modular Outlet
Insert 1GE

Replaceable insert for
FC Modular Outlet Base;
1 x RJ45 for

1 x 1000 Mbit/s interface;

IE FC TP Flexible Cable GP
4x2

8-core, shielded TP installation
cable for occasional movement;
with UL approval,

sold by the meter;

max. length 1000 m,

minimum order 20 m

1 pack = 4 items

6GK1 901-1BK00-0AA2

IE FC RJ45 Plug 4 x 2

RJ45 plug connector for Industrial
Ethernet with a rugged metal
enclosure and integrated
insulation displacement contacts
for connecting Industrial Ethernet
FC installation cables 4 x 2;

180° cable outlet; for network
components and CPs/CPUs with
Industrial Ethernet interface

* AWG24, 6XV1 878-2B
for connection to IE FC RJ45
Plug 4 x 2
IE FC Stripping Tool 6GK1 901-1GA00

Preadjusted stripping tool
for fast stripping of Industrial
Ethernet FC cables 4 x 2

e 1 pack = 1 unit
¢ 1 pack = 10 units
® 1 pack = 50 units

6GK1 901-1BB11-2AA0
6GK1 901-1BB11-2AB0
6GK1 901-1BB11-2AE0

IE FC M12 Plug PRO 4 x 2

IE FC Blade Cassettes (5 mm) 6GK1 901-1GB01

Replacement blade cassette
for the Industrial Ethernet
stripping tool,

for use with IE FC RJ45 Plugs
and |IE FC RJ45 Modular Outlet,
5 units

M12 plug-in connector suitable
for on-site assembly (X-coded,
IP65/IP67), metal enclosure,
insulation/displacement

fast connection method,

for SCALANCE W

® 1 unit

® 8 units

IE FC RJ45 Modular Outlet

FastConnect RJ45 Outlet
for Industrial Ethernet with
interface for a replaceable insert;
¢ without replaceable insert 6GK1 901-1BE00-0AA0
¢ With 2FE insert; 6GK1 901-1BE00-0AA1
replaceable insert for
2 x 100 Mbit/s interfaces
¢ With 1GE insert; 6GK1 901-1BE00-0AA2
replaceable insert for
1 x 1000 Mbit/s interfaces
* With power insert; 6GK1 901-1BE00-0AA3
replaceable insert for
1x24V DC and
1 x 100 Mbit/s interface

More information

Installation instructions

6GK1 901-0DB30-6AA0
6GK1 901-0DB30-6AA8

SIMATIC NET Manual Collection

Electronic manuals for
communication systems,
communication protocols, and
communication products;

on DVD;

German/English

The bus cable is supplied by the meter with meter marks printed

on it.

With the help of Industrial Ethernet FastConnect Stripping Tool,
it is possible to strip the outer sheath and shield of the Industrial
Ethernet FastConnect cable 4 x 2 to the right length in one step.
This allows the IE FC RJ45 Modular Outlet to be attached quickly

and easily to the Industrial Ethernet FC cable 4 x 2.

During storage, transport and cable laying, keep both ends
sealed with a shrink-on cap; comply with the permissible

bending radii and tensile load.
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IE Hybrid Cable

| Overview N Application

The |IE Hybrid cable 2x2 + 4x0.34 and the |E FC RJ45 Modular
Outlet with Power Insert can be used to supply remote nodes
(e.g. SCALANCE W) simultaneously with data (10/100 Mbit/s)
and power. Having both data and power on one cable leads to
a significant reduction of installation costs.

A maximum of 80 m can be covered between the |IE FC RJ45
Modular Outlet and SCALANCE W, with an additional 6 m patch
cable on the Modular Outlet.

SCALANCE X-400

24V DC

IE FC RJ45
Modular Outlet
Power Insert

e |ndustry-standard Industrial Ethernet hybrid cable for
transmitting data (10/100 Mbit) and power (24 V/400 mA)

e The IE Hybrid cable 2x2 + 4x0.34 contains: IE Hybrid
- Industrial Ethernet cable 2 x 2 Cat5e, shielded as twisted plug-in connector
quad (stranded, 4-core)
- four power cores 0.34 mm? (stranded)

" Benefits IE Hybrid Cable 2x2 + 4x0.34 é.
x
X
: SCALANCE o
get Designed for Industry W788-1PRO Z
* Simple installation thanks to insulation displacement Network structure with IE FC RJ45 Modular Outlet and Power Insert
connection in the IE FC RJ45 Modular Outlet and with for supplying the SCALANCE W788-xPRO/RR Access Points and the
hybrid connectors on SCALANCE W788-xPRO/RR and SCALANCE W74x-1PRO/RR client modules

W74x-1PRO/RR

® Reduced installation costs since only one cable has to be . Design
installed to supply remote nodes (e.g. SCALANCE W)

¢ Halogen-free cable design for universal use in the industrial
and office areas

e Rugged, UV-resistant industrial cable with UL approval

Rugged, halogen-free Ethernet hybrid cable with four shielded,
flexible data cores (AWG22, twisted quad) and four power cores
(0.34 mm?) for transmitting data and power.

The IE Hybrid cable 2x2 + 4x0.34 is available in customized
lengths.
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. Technical specifications

Order No. 6XV1 870-2J Order No. 6XV1 870-2J
Product type designation IE Hybrid Cable 2x2 + 4x0.34 Product type designation IE Hybrid Cable 2x2 + 4x0.34
Product description Hybrid cable (data and power Color

Suitability for application
Cable designation

Cable length

cores), sold by the meter, in bulk

Ethernet hybrid cable for
transmission of data and power

2YH (ST) C 2x2x0.76/1.5L1 LIH H
4x0,34/1.6GN FRNC

Electrical specifications

Attenuation factor per length
* Max. at 10 MHz
® Max. at 100 MHz

Characteristic impedance
at 1 MHz to 100 MHz

Relative symmetrical tolerance
of characteristic impedance
at 1 MHz to 100 MHz

Near-end crosstalk per length
at 1 MHz to 100 MHz

Surface transfer resistance
at 10 MHz

Max. loop resistance per length
Insulation resistance coefficient
Operating voltage, rms value

Conductor cross-section of
power core

Continuous current of power cores

0.075 dB/m
0.26 dB/m

100 Q

15 %

353 dB/km

10 mQ/m

0.12 Q/m
500 GQ'm
100 V
0.34 mm?

5A

Mechanical data
Design of shield

Number of electrical cores

Design of electrical connection
FastConnect

AWG number
Diameter of AWG22 cores

Outer diameter

e of inner conductor

e of core insulation

¢ of inner sheath of cable
¢ of cable sheath

Symmetrical tolerance of outer
diameter of cable sheath

Outer diameter of cable sheath -
Note
Material
e of core insulation
e of inner sheath of cable
e of cable sheath
- Note

Overlapping aluminum-clad foil,
sheathed in a braided screen of
tin-plated copper wires

8
No

22
0.76 mm

1.5 mm
3.9 mm
8.5 mm

0.4 mm

PE
FRNC
FRNC

¢ of core insulation of data cores
¢ of core insulation of power cores

white / yellow / blue / orange
Black / brown

e of cable sheath Green

Bending radius

* Minimum permitted single 42.5 mm
bending radius

e Minimum permitted repeated 85 mm
bending radius

Maximum tensile load 260 N

Weight per length 105 kg/km

Permitted ambient conditions

Ambient temperature

¢ During operation -25...+70°C

¢ During storage -25 ... +70°C

e During transport -25 ... +70°C

e During mounting -25 ... +70°C

Behavior in fire

Chemical resistance

Flame-retardant in accordance
with IEC 60332-3-24 (Category C)

® Mineral oil Limited resistance
* Grease Limited resistance
o Water Limited resistance
Radiological resistance to UV Resistant
radiation

Product properties, functions,

componentsGeneral

Product property

® Halogen-free Yes

o Silicon-free Yes

Cable length for 100BaseTX with 100 m

Industrial Ethernet

Standards, specifications,
approvals

UL-Listing at 300 V rating
UL-Style at 600 V rating

Certificate of suitability
® RoHS compliance

Standard for structured cabling

Yes: CMG / PLTC / SunRes
Yes

Yes

Cat 5e (data cores), AWG 22
(power cores)
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IE Hybrid Cable

| Ordering data Order No.

Order No.

|IE Hybrid Cable 2x2 + 4x0.34 6XV1 870-2J

Flexible cable, 4 x Cu Cat 5E,
shielded (AWG22)

and 4 x Cu (0.34 mm?) with |E FC
RJ45 modular outlet and power
insert and IP67 hybrid plug
connector;

sold by the meter

Additional components
IE TP Cord RJ45/RJ45

TP cable 4 x 2

with 2 RJ45 plugs

e05m 6XV1 870-3QE50
e1m 6XV1 870-3QH10
e2m 6XV1 870-3QH20
*6m 6XV1 870-3QH60
*10m 6XV1 870-3QN10

IE TP XP Cord RJ45/RJ45

Twisted TP cable 4 x 2
with 2 RJ45 plugs

*05m 6XV1 870-3RE50
e1m 6XV1 870-3RH10
*2m 6XV1 870-3RH20
*6m 6XV1 870-3RH60
*10m 6XV1 870-3RN10

IE FC RJ45 Modular Outlet
FastConnect RJ45 Outlet for

Industrial Ethernet with interface

for a replaceable insert;
¢ With 2FE insert;
replaceable insert for
2 x 100 Mbit/s interfaces
¢ With 1GE insert;
replaceable insert for
1 x 1000 Mbit/s interfaces
¢ With power insert;
replaceable insert for
1x24V DC and
1 x 100 Mbit/s interface

6GK1 901-1BE00-0AA1

6GK1 901-1BE00-0AA2

6GK1 901-1BE00-0AA3

IP 67 hybrid connector

Connector for connecting
SCALANCE W-700 to
Industrial Ethernet and
Power over Ethernet (PoE),
with assembly instructions,
1 unit

09 45 125 1300.00

Order directly from:

HARTING Deutschland GmbH &
Co. KG

Postfach 24-51

D -32381 Minden

Tel. +49 571-8896-0

Fax. +49 571-8896-354

Email: de.sales@HARTING.com
Internet:

www.HARTING.com
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Energy cables

. Overview

e Different versions (5-core, 2-core) for different fields of
application

® Pre-assembled M12 plug-in cables for energy transfer
Rugged cable design for installation in industrial applications
e UL approvals

Easy length measurement thanks to printed meter markings

. Application

Different cable types are needed to supply power to Industrial
Ethernet/PROFINET or PROFIBUS. The listed power cables
should always be used. They are used for devices with IP65/67
degree of protection to connect the signaling contact or 24-V
supply of the SCALANCE X and SCALANCE W components
(power cable 2x0.75) and for the power supply (power cable
5x1.5 for ET 200).

In addition, preassembled power connecting cables (4 x 0.75)
are available in different lengths for the power supply of the
ET 200 (M12 Power Connecting Cable).

UL approvals

As a result of appropriate UL styles, the cables can be used
worldwide.

. Benefits

get Designed for Industry

¢ Flexible application possibilities thanks to rugged cable
design

e Silicon-free, therefore particularly suitable for use in the
automotive industry (e.g. on paint shop conveyors)

. Design

Rugged 2-core, 4-core or 5-core cable with circular cross-
section for connection of signaling contact and power supply to
IP65/67 components in industrial areas.

Cable types

The following cables with industrial capability are available for
connection of the power supply and signaling contact:

e Power cable 2 x 0.75;
power cable for connection of signaling contact and 24 V
supply voltage to SCALANCE X and SCALANCE W compo-
nents

® Power cable 5 x 1.5;
power cable for connection of 24 V power supply of ET 200
using 7/8" plug connectors

e M12 Power Connecting Cable M12-180/M12-180;
4-core M12 power connecting cables (A-coded) with straight
cable outlet for 24 V power supply of the ET 200
(pre-assembled)
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Order No.
Product type designation

6XV1 812-8A
Energy Cable 2 x 0.75

6XV1 830-8AH10
Energy Cable 5 x 1.5

6XV1 801-5DH10

POWER CONNECTING CABLE
M12-180/M12-180

Product description

Suitability for application

Cable designation

Energy cable (2-core),
sold by the meter, in bulk

Connection of signaling contact
and 24 V power supply to
SCALANCE X and SCALANCE W

L-YY-2x1x0.75 GR

Energy cable (5-core),
sold by the meter, in bulk

Power supply of ET 200 modules
with 7/8" power interface

L-Y11Y-Z 5x1x1.5 GR

Flexible connecting cable (4-core),
preferred length, preassembled
with a 4-pin M12 plug and a 4-pin
M12 socket (A-coded)

Cable for connecting the 24 V
power supply to ET 200eco PN
with IP65/67 protection

LI9YH-Y 4x0.75

Cable length - - im
Electrical specifications
Operating voltage, rms value 600 V 600 V 300V
Conductor cross-section of 0.75 mm? 1.5 mm? 0.75 mm?
power core
Continuous current of power cores 6 A 16 A -
Mechanical data
Number of electrical cores 2 5 4
Outer diameter
e of inner conductor 1.3 mm 1.55 mm 1.1 mm
e of core insulation 2.5 mm 2.73 mm 1.7 mm
e of the cable sheath 7.4 mm 10.5 mm 5.7 mm
Symmetrical tolerance of outer 0.3 mm 0.3 mm -
diameter of cable sheath
Outer diameter of cable sheath - - - 0.2 mm
Note
Material
e of core insulation PVC PVC PP
e of the cable sheath PVC PUR PVC

- Note - - -
Color
e of core insulation of power cores ~ Brown / blue 4x black; 1x green / yellow Brown / white / blue / black
e of the cable sheath Gray Gray Gray
Bending radius
¢ With single bending 19 mm 27 mm 57 mm
* With repeated bending 45 mm 63 mm 57 mm
Maximum tensile load 100 N 500 N 15N
Weight per length 70 kg/km 149 kg/km 54 kg/km
Permissible ambient conditions
Ambient temperature
¢ During operation -20 ... +80 °C -40 ... +80 °C -25 ... +80°C
e During storage -20 ... +80 °C -40 ... +80 °C -25 ... +80 °C
e During transport -20 ... +80 °C -40 ... +80 °C -25 ... +80°C
¢ During mounting -20 ... +80 °C -40 ... +80 °C -5...80°C

e Note

Ambient conditions for operation
IP degree of protection
Behavior in fire

Chemical resistance
e Mineral oil

e Grease

o Water

Radiological resistance against
UV radiation

Flame-retardant in accordance with
|EC 60332-1-2

Limited resistance
Limited resistance
Limited resistance

Resistant

Flame-retardant in accordance with
|EC 60332-1-2

Resistant
Resistant
Limited resistance

Resistant

With moving applications, an
operating temperature of
-5 10 +80 °C is permitted

IP65/67

Flame-retardant in accordance with
UL 758 (CSAFT 1)

Limited resistance
Limited resistance
Limited resistance

Not resistant
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Technical specifications (continued)

Order No. 6XV1 812-8A 6XV1 830-8AH10 6XV1 801-5DH10

Product type designation Energy Cable 2 x 0.75 Energy Cable 5 x 1.5 POWER CONNECTING CABLE
M12-180/M12-180

Product properties,

functions, components

General

Product property

® Halogen-free No No No

e Silicon-free Yes Yes Yes

Standards, specifications,

approvals

UL-Listing at 300 V rating Yes: CL3 No -

UL-Style at 600 V rating Yes Yes -

Certificate of suitability - - UL approval

® RoHS compliance Yes Yes Yes

Order No.
Product type designation

6GK1 905-0FA00
7/8" connector

6GK1 905-0FB00
7/8" connector

6GK1 905-0FC00
7/8" Power T-Tap PRO

Product description

Suitability for application

7/8" connector
with pin insert, 5-pin

For field assembly for ET 200

7/8" connector
with female contact insert, 5-pin

For field assembly for ET 200

Energy T-piece
with two 7/8" female contact inserts
and one 7/8" pin insert, each 5-pin

For energy connection and energy
distribution to ET 200pro modules

Transmission rate
Transmission rate with PROFIBUS

Interfaces

Maximum number of electrical
connections for network compo-
nents or terminal equipment

Number of electrical connections
for network components or
terminals

7/8" connector (pin insert)

7/8" connector (female contact
insert)

7/8" connector (2 x female contact
insert, 1 x pin insert)

Mechanical data

Enclosure material Metal Metal Metal
Design, dimensions and weights

Type of cable outlet 180 degree cable outlet 180 degree cable outlet -

Width 27 mm 27 mm 58.5 mm
Height 27 mm 27 mm 73.5 mm
Depth 83 mm 83 mm 26.5 mm

Net weight 509 50 g 1129
Permissible ambient conditions

Ambient temperature

® During operation -40 ... +70 °C -40 ... +70 °C -40 ... +70 °C
e During storage -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C
e During transport -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C
Relative humidity at 25 °C without - - -
condensation during operation,

maximum

IP degree of protection IP65/67 IP65/67 IP65/67
Chemical resistance to water Resistant Resistant Resistant
Product properties, functions,

componentsGeneral

Product property silicon-free Yes Yes Yes

Product component strain relief Yes Yes Yes
Standards, specifications,

approvals

Certificate of suitability: Yes Yes Yes

RoHS conformity
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. Technical specifications (continued)

Order No.
Product type designation

6GK1 908-0DC10-6AA3

Signaling Contact M12
Cable Connector

6GK1 907-0DC10-6AA3
Power M12 Cable Connector PRO

6GK1 907-0DB10-6AA3
Power M12 Plug PRO

Product description

Suitability for application

M12 connecting socket
for signal contact, 5-pin, B-coded

For connection to
SCALANCE X208PRO
for signal contact

M12 Power connecting socket,
4-pin, A-coded

For connection to
SCALANCE W-700 / X208PRO
for 24 V DC power supply

M12 Power connector,
4-pin, A-coded

For connection to
PS791-1PRO power supply
for 24 V DC power supply

Interfaces

Maximum number of electrical
connections for network compo-
nents or terminal equipment

Number of electrical connections

M12 connector (B-coded, 5-pin)

M12 connector (female contact

M12 connector (pin insert, A-

for network components or insert, A-coded, 4-pin) coded, 4-pin)
terminals

Mechanical data

Enclosure material Plastic Plastic Plastic

Design, dimensions and weights

Type of cable outlet

180 degree cable outlet

180 degree cable outlet

180 degree cable outlet

Width 14 mm 19 mm 19 mm
Height 14 mm 19 mm 19 mm

Depth 59 mm 73 mm 73 mm

Net weight 379 40 g 40 g
Permissible ambient conditions

Ambient temperature

® During operation -40 ... +70 °C -40 ... +70°C -40 ... +70°C
¢ During storage -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C
e During transport -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C
IP degree of protection IP65/67 IP65/67 1PE5/67
Chemical resistance to water Resistant Resistant Resistant
Product properties,

functions, components

General

Product property silicon-free Yes Yes Yes

Product component strain relief Yes Yes Yes
Standards, specifications,

approvals

Certificate of suitability: Yes Yes Yes

RoHS conformity
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Order No.

Energy cable 2 x 0.75 6XV1 812-8A

Energy cable with trailing
capability with 2 copper cores
(0.75 mmg) for connecting to
M12 plug-in connector;

sold by the meter;

max. 1000 m,

minimum order quantity 20 m

7/8" plug-in connector

Plug with axial cable outlet for
field assembly for ET 200, 5-core,
plastic enclosure,

1 pack = 5 items

* Male pins

Energy cable 5 x 1.5 6XV1 830-8AH10

Energy cable with trailing
capabilitﬁl with 5 copper cores
(1.5 mm*) for connecting to
7/8" plug-in connector;

sold by the meter;

max. 1000 m;

minimum order quantity 20 m

® Socket insert

6GK1 905-0FA00
6GK1 905-0FB00

7/8" Power T-Tap PRO

Power T-piece for ET 200 with
two 7/8" socket inserts and
one 7/8" pin insert

1 pack = 5 items

6GK1 905-0FC00

Signaling Contact M12
Cable Connector PRO

M12 Power Connecting Cable
M12-180/M12-180

Flexible 4-core power connecting
cable, assembled with A-coded
5-pin M12 connector and
A-coded, 5-pin M12 socket to
supply the ET 200 with 24 V DC;

length:

*0.3m 6XV1 801-5DE30
*0.5m 6XV1 801-5DE50
e10m 6XV1 801-5DH10
e15m 6XV1 801-5DH15
*20m 6XV1 801-5DH20
*30m 6XV1 801-5DH30
e50m 6XV1 801-5DH50
*10m 6XV1 801-5DN10
e 15m 6XV1 801-5DN15

More information

Cable routing:

Socket for connection of
SCALANCE X208PRO for
signaling contact; 5-pole,
B-coded, with assembly instruc-
tions; 3 items

6GK1908-0DC10-6AA3

Power M12
Cable Connector PRO

Socket for connection of
SCALANCE W-700 for 24 V DC
supply voltage; 4-pole, A-coded,
with assembly instructions,
3items

6GK1 907-0DC10-6AA3

Power M12 Plug PRO

Plug for connection to
PS791-1PRO power supply for
24V DC supply voltage; 4-pole,
A-coded, with assembly instruc-
tions, 3 items

6GK1 907-0DB10-6AA3

SIMATIC NET Manual Collection

Electronic manuals for
communication systems,
communication protocols, and
communication products;

on DVD,

German/English

During storage, transport and cable laying, keep both ends

sealed with a shrink-on cap.

Comply with the permissible bending radii and tensile load!

Note:

You can order components supplementary to the SIMATIC NET

cabling range from your local contact.

Technical advice on this subject is available from:

J. Hertlein

1A SCIC PRM 4

Tel.: +49 (0)911/750 44 65

E-mail: juergen.hertlein@siemens.com
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. Overview . Benefits

get Designed for Industry

e Simple connection of terminals with an RJ45 interface to the
interference-proof Industrial Ethernet FC cabling system
(10/100/1000 Mbit/s)

¢ Quick and error-free commissioning thanks to pre-assembled,
factory-tested patch cables

e Simple cable laying due to small cable diameter

e Silicone-free, therefore suitable for use in the automotive
industry (for example on paint lines)

e Color-coded RJ45 connectors for differentiation between
twisted and non-twisted lines

- Twisted: RJ45 connector red on both sides
- Non-twisted: RJ45 connector green on both sides

e Patch cable, available as preassembled cables
(max. length 10 m)

e With 2 x 2 cores for 10/100 Mbit/s and 4 x 2 cores for
10/100/1000 Mbit/s Ethernet

e Small cable diameter

e Category Catbe (2 x 2) and Cat6 (4 x 2) of the international
cabling standards ISO/IEC 11801 and EN 50173
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. Application

Network component Preassembled IE TP Cord 2x2

AN

— IE TP Cord RJ45/RJ45
S‘,‘;"J ‘?59 IE TP Cord 9/RJ45
Plug IE TP Cord 9-45/RJ45

IE TP Cord RJ45/15

Network component -

Sub-D-9 IE TP XP Cord RJ45/RJ45
RJ45 IE TP XP Cord 9/RJ45

IE TP XP Cord 9-45/RJ45

IE TP XP Cord 9/9

Plug

Preassembled IE TP Cord 2x2

AN &
Sub-D-15
RJ45 Plug
- Network component
Sub-D-9
RJ45 Plug

IE TP XP Cord RJ45/RJ45

A\ IE TP XP Cord RJ45/15

SUbDE IE TP XP Standard Cable 15/15
RJ45

Plug

|IE TP Cord can be used to directly connect individual components (10/100 Mbit/s)

NG S T s Preassembled IE TP Cord 4x2

PC

p

Sub-D-15
RJ45

Plug

e.g. SCALANCE X-400

IE TP Cord RJ45/RJ45
Plug

If components that do not support autocrossing are used,
an |[E TP XP cord must be used between network components or terminals.

IE TP Cord RJ45/RJ45 can be used to directly connect individual components (10/100/1000 Mbit/s)

- Network component
e.g. SCALANCE X-400
‘ Plug

G_IK10_XX_10109

G_IK10_XX_10092
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PROFINET/Industrial Ethernet
Cabling technolo

. Design . Function

* 2x 2 cores for 10/100 Mbit/s transmission rate; The flexibility of the cable ensures easy installation, for example
4 x 2 cores for 10/100/1000 Mbit/s transmission rate in a control cabinet, or to connect equipment in a control room.

¢ Two cores with two dummy elements twisted into a pair. The maximum length of an |E TP Cord is 10 m.

* Each pair is encased in plastic film and shielded with a Adapter cables are used to connect devices with a 9-pin ITP
plastic-clad aluminum foil interface to devices with an RJ45 interface.

* Outer woven shield around all pairs comprising tinned copper  The |E TP Converter Cord 15/RJ45 is used to connect devices
wires with a 15-pin ITP interface to devices with an RJ45 interface.

e Plastic sheath (PVC)
|IE TP Cord is available as TP Cord 4 x 2, pre-assembled cables
in the following versions:
e |[E TP Cord RJ45/RJ45
with 2 x RJ45 plugs

e |E TP XP Cord RJ45/RJ45
with 2 x RJ45 plugs, send and receive cables are twisted.

|IE TP Cord is available as TP Cord 2 x 2, pre-assembled cables
in the following versions:

e |[E TP Cord 9/RJ45
with one 9-pole Sub-D connector and one RJ45 connector

e |[E TP XP Cord 9/RJ45
with one RJ45 connector and one 9-pole Sub-D connector,
send and receive cable are twisted

e |[E TP Cord 9-45/RJ45
with one RJ45 connector and one 9-pole Sub-D connector,
45° cable outlet

e |[E TP XP Cord 9-45/RJ45
with one RJ45 connector and one 9-pole Sub-D connector,
45° cable outlet; send and receive cable are twisted

e |[ETP XP Cord 9/9
with two 9-pole Sub-D connectors, send and receive cable
are twisted.

e |E TP Cord RJ45/15
with one RJ45 connector and one 15-pole Sub-D connector;
this is used to directly connect data terminals with ITP
interfaces to network components with an RJ45 interface.

e |[E TP XP Cord RJ45/15
with one RJ45 connector and one 15-pole Sub-D connector,
twisted send and receive cable; used for direct connection of
a data terminal with 15-pole Sub-D connector to a data
terminal with RJ45 plug.

e |E TP Converter Cord 15/RJ45
with a 15-pole Sub-D socket with slide locking and an RJ45
plug. A retaining clip clamps it in place. IE TP Converter
Cord 15/RJ45 2 x 2 is used to connect data terminals with an
RJ45 interface to the ITP cabling system, e.g. over the ITP
Standard 9/15 cable.
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PROFINET/Industrial Ethernet
Cabling technolo

. Technical specifications

Order No.
Product type designation

6XV1 870-3QH10
IE TP Cord RJ45/RJ45, 4x2

6XV1 850-2JH10
IE TP Cord 9/RJ45, 2x2

Product description
Suitability for application

Cable designation
Cable length

Patch cord, preferred length, preassembled
with two RJ45 connectors

Simple connection of data terminals to the
|IE FC cabling system

LI 02YSCH 4x2x0.15 PIMF GN FRNC
im

Patch cord, preferred length, preassembled
with a 9-pin Sub-D connector and an RJ45 connector

Simple connection of data terminals to the
|IE FC cabling system

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

Electrical specifications
Attenuation factor per length

® Max. at 10 MHz 0.086 dB/m 0.085 dB/m
* Max. at 100 MHz 0.28 dB/m 0.278 dB/m
* Max. at 300 MHz 0.501 dB/m 0.500 dB/m
* Max. at 600 MHz 0.735 dB/m 0.733 dB/m
Characteristic impedance
* At 1 MHz ... 100 MHz 100 Q 100 Q
e At 10 MHz ... 600 MHz 100 Q 100 Q
Relative symmetrical tolerance
¢ of characteristic impedance 15 % 15 %

at 1 MHz ... 100 MHz
e of characteristic impedance 10 % 6 %

at 10 MHz ... 600 MHz
Surface transfer resistance 10 mQ/m 10 mQ/m
at 10 MHz
Max. loop resistance per length 290 O/km 300 Q/km
Insulation resistance coefficient - 150 GQ'm
Operating voltage, maximum 500 GQ'm 500 GQ'm
Mechanical data
Number of electrical cores 8 4

Design of shield

AWG number

Core diameter

e of AWG22 core

e of AWG26 core
Outer diameter

e of inner conductor
e of core insulation
¢ of cable sheath

Symmetrical tolerance of outer
diameter of cable sheath

Width of cable sheath

Symmetrical tolerance of cable
sheath width

Thickness of cable sheath

Symmetrical tolerance of cable
sheath thickness

Overlapped aluminum-clad foil, sheathed in a
braided screen of tin-plated copper wires

0.5 mm

0.5 mm
1 mm
6.2 mm

0.3 mm

Overlapped aluminum-clad foil, sheathed in a
braided screen of tin-plated copper wires

0.48 mm
1.05 mm

5.8 mm
0.2mm

3.7 mm
0.2 mm
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. Technical specifications (continued)

Order No.
Product type designation

6XV1 870-3QH10
IE TP Cord RJ45/RJ45, 4x2

6XV1 850-2JH10
IE TP Cord 9/RJ45, 2x2

Material
e of core insulation
¢ of cable sheath

Material of cable sheath - Note

Color
¢ of core insulation of data cores

PE
FRNC

White/blue, white/orange, white/green, white/brown

PE
PVC

White/blue, white/orange

e of the cable sheath Green Green
Bending radius

¢ With single bending 31 mm 24 mm

¢ With repeated bending 43.5 mm 42 mm
Weight per length 50 kg/km 32 kg/km
Permitted ambient conditions

Ambient temperature

e During operation -25 ... +70°C -40 ... +70 °C
e During storage -25 ... +70°C -40 ... +70 °C
e During transport -25...+70°C -40 ... +70°C
¢ During mounting -25...+70°C -40 ... +70°C
IP degree of protection P20 1P20

Behavior in fire

Chemical resistance
® Mineral oil
e Grease

Flame-retardant in accordance with IEC 60332-1

Limited resistance
Limited resistance

Flame-retardant in accordance with IEC 60332-1-2

Limited resistance
Limited resistance

Product properties,
functions, components
General

Product property

® Halogen-free Yes No

e Silicon-free Yes Yes
Standards, specifications,

approvals

UL-Listing at 300 V rating No No

UL-Style at 600 V rating No No
Certificate of suitability UL approval UL approval
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Ordering data

Order No.
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Order No.

IE TP Cord RJ45/RJ45
TP cable 4 x 2

with 2 RJ45 plugs
e05m

*1m

°2m

*6m

e10m

6XV1 870-3QE50
6XV1 870-3QH10
6XV1 870-3QH20
6XV1 870-3QH60
6XV1 870-3QN10

IE TP XP Cord RJ45/RJ45
Twisted TP cable 4 x 2
with 2 RJ45 plugs

e0.5m

*1m

*2m

°6m

*10m

6XV1 870-3RE50
6XV1 870-3RH10
6XV1 870-3RH20
6XV1 870-3RH60
6XV1 870-3RN10

IE TP Cord 9/RJ45

TP cable 2 x 2
with one 9-pole sub D connector
and one RJ45 connector

e05m
*1m
°2m
*6m
e10m

6XV1 850-2JE50
6XV1 850-2JH10
6XV1 850-2JH20
6XV1 850-2JH60
6XV1 850-2JN10

IE TP XP Cord 9/RJ45

Twisted TP cable 2 x 2
with one 9-pole sub D connector
and one RJ45 connector

*05m
*1m
°2m
*6m
e10m

6XV1 850-2ME50
6XV1 850-2MH10
6XV1 850-2MH20
6XV1 850-2MH60
6XV1 850-2MN10

IE TP Cord 9-45/RJ45

TP cable 2 x 2

with one RJ45 connector and one
Sub D connector with 45° cable
outlet (not for OSM/ESM)

e1m

6XV1 850-2NH10

IE TP XP Cord 9-45/RJ45

Twisted TP cable 2 x 2

with one RJ45 connector and one
Sub D connector with 45° cable
outlet (not for OSM/ESM)

*1m

6XV1 850-2PH10

IE TP XP Cord 9/9

Twisted TP cable 2 x 2

for direct connection of two
Industrial Ethernet components
with an ITP interface with

two 9-pole Sub D connectors

*1m

More information

You can order components supplementary to the SIMATIC NET

6XV1 850-2RH10

cabling range from your local contact.

Technical advice on this subject is available from:

J. Hertlein
| IA SC IC PRM 4
Phone: +49 (0)911/750 44 65

E-mail: juergen.hertlein@siemens.com

Siemens IK Pl - 2012

IE TP Cord RJ45/15

TP cable 2 x 2
with one 15-pole Sub D connector
and one RJ45 connector

*05m
*1m
e2m
e6m
*10m

6XV1 850-2LE50
6XV1 850-2LH10
6XV1 850-2LH20
6XV1 850-2LH60
6XV1 850-2LN10

IE TP XP Cord RJ45/15

Crossed TP cable 2 x 2
with one 15-pole sub D connector
and one RJ45 connector

*05m
e1m
e2m
*6m
*10m

6XV1 850-2SE50
6XV1 850-2SH10
6XV1 850-2SH20
6XV1 850-2SH60
6XV1 850-2SN10

IE TP Converter Cord 15/RJ45

TP connecting cable 2 x 2

for connecting data terminals
with RJ45 interfaces to the

ITP cabling system;

with a 15-pole Sub D socket
with slide locking and an RJ45
connector.

e05m

e2m

6XV1 850-2EE50
6XV1 850-2EH20

IE FC Outlet RJ45

For connection Industrial Ethernet
FC cables and TP Cords;

graded prices from

10 and 50 units

6GK1 901-1FC00-0AAQ

IE FC RJ45 Modular Outlet

FastConnect RJ45 Outlet
for Industrial Ethernet with
interface for a replaceable insert;
¢ With 2FE insert;

replaceable insert for

2 x 100 Mbit/s interfaces
e With 1GE insert;

replaceable insert for

1 x 1000 Mbit/s interfaces
¢ With power insert;

replaceable insert for

1x24V DC and

1 x 100 Mbit/s interface

6GK1 901-1BE00-0AA1

6GK1 901-1BE00-0AA2

6GK1 901-1BE00-0AA3

SIMATIC NET Manual Collection

Electronic manuals for
communication systems,
communication protocols, and
communication products;

on DVD;

German/English

6GK1 975-1AA00-3AA0
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IE Connecting Cable M12-180/M12-180

. Overview . Benefits

get Designed for Industry

e Time-saving and fault-free connection of terminal stations
by means of pre-fabricated connection cables

¢ Reliable screen contact and strain relief are integrated

e Comprehensive product range with different lengths and
corresponding UL approvals and PROFINET conformity

Flexible connecting cables for the transmission of data
(up to 100 Mbit/s) or energy between Industrial Ethernet stations
with IP65/IP67 degree of protection

Industrial Ethernet Connecting Cable M12-180/M12-180
(D-coded)
* Pre-assembled connecting cable
(IE FC TP Trailing Cable GP) for connecting Industrial
Ethernet nodes (such as SIMATIC ET 200,
SCALANCE X208PRO and SIMATIC RF systems) with
IP65/IP67 degree of protection

e For transmission rates of 10/100 Mbit/s

Industrial Ethernet Connecting Cable M12-180
(D-coded)/IE FC RJ45 Plug-145
* Pre-assembled connecting cable
(IE FC TP Trailing Cable GP) for connecting Industrial
Ethernet nodes (such as SIMATIC ET 200,
SCALANCE X208PRO and SIMOTION) with IP65/IP67 degree
of protection

e For transmission rates of 10/100 Mbit/s

Power Connecting Cable M12-180/M12-180 (A-coded)

e Pre-assembled connecting cable (4-core power cable,
4 x 0.75 mm?) for connecting Industrial Ethernet nodes
(such as SIMATIC ET 200, SCALANCE X208PRO) with
IP65/IP67 degree of protection

e For power transfer (24 V DC, 4-pin)
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PROFINET/Industrial Ethernet

Cabling technolog

IE Connecting Cable M12-180/M12-180

. Technical specifications

Order No.
Product type designation

6XV1 870-8AH10
IE Connecting Cable M12-180/M12-180

6XV1 871-5TN10
|IE Connecting Cable M12-180/IE FC RJ45-145

Product description

Suitability for use

Cable designation

Flexible connecting cable (4-core), preferred length,
preassembled with two 4-pin M12 plugs (D-coded)

For connecting Industrial Ethernet nodes
(e.g. SIMATIC ET 200pro and SCALANCE X208PRO)
with IP65/67 degree of protection

2YY (ST) CY 2x2x0.75/1.5-100 LI GN

Flexible connecting cable (4-core), preferred length,
preassembled with one 4-pin M12 plug (D-coded)
and an |E FC RJ45 Plug 145

For connecting Industrial Ethernet nodes
(e.g. SIMATIC ET 200pro and SCALANCE X208PRO
and SIMOTION)

2YY (ST) CY 2x2x0.75/1.5-100 LI GN

Cable length im 10m
Electrical specifications

Attenuation factor per length

* Max. at 10 MHz 0.063 dB/m 0.063 dB/m
* Max. at 100 MHz 0.213 dB/m 0.213 dB/m
Characteristic impedance at 100 Q 100 Q

1 MHz to 100 MHz

Relative symmetrical tolerance of 5% 5%
characteristic impedance at

1 MHz to 100 MHz

Near-end crosstalk per length at 0.5 dB/m 0.5 dB/m

1 MHz to 100 MHz

Surface transfer resistance at 20 mQ/m 20 mQ/m
10 MHz

Max. loop resistance per length 120 Q/km 120 Q/km
Mechanical data

Number of electrical cores 4 4

Design of shield

Diameter of AWG22 cores

Outer diameter

e of inner conductor

e of core insulation

¢ of inner sheath of cable
¢ of the cable sheath

Symmetrical tolerance of outer
diameter of cable sheath

Outer diameter of cable sheath -
Note
Material
e of core insulation
e of inner sheath of cable
e of the cable sheath
- Note

Color
e of core insulation of data cores
¢ of the cable sheath

Overlapping aluminum-clad foil, sheathed in a
braided screen of tin-plated copper wires

0.75 mm

0.75 mm
1.5 mm
3.9 mm
6.5 mm

0.2 mm

PE
PVC
PVC

white / yellow / blue / orange
green

Overlapping aluminum-clad foil, sheathed in a
braided screen of tin-plated copper wires

0.75 mm

0.75 mm
1.5 mm
3.9 mm
6.5 mm

0.2 mm

PE
PVC
PVC

white / yellow / blue / orange
Green
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Cabling technolog

IE Connecting Cable M12-180/M12-180

. Technical specifications (continued)

Order No.
Product type designation

6XV1 870-8AH10
IE Connecting Cable M12-180/M12-180

6XV1 871-5TN10
|IE Connecting Cable M12-180/IE FC RJ45-145

Bending radius

¢ With single bending

¢ With repeated bending

® With continuous bending

Number of bending cycles
* Note

32.5 mm
49 mm
100 mm

3 000 000

Suitable as trailing cable for 3 million bending cycles
with a bending radius of 100 mm, a speed of 4 m/s
and an acceleration of 4 m/s?

32.5 mm
49 mm
100 mm

3 000 000

Suitable as trailing cable for 3 million bending cycles
with a bending radius of 100 mm, a speed of 4 m/s
and an acceleration of 4 m/s?

Maximum tensile load 150 N 150 N

Weight per length 68 kg/km 68 kg/km
Permitted ambient conditions

Ambient temperature

¢ During operation -25...+75°C -25 ... +75°C
¢ During storage -25...+75°C -25...+75°C
e During transport -25 ... +75°C -25 ... +75°C
e During mounting -10 ... +60 °C -10 ... +60 °C
IP degree of protection IP65/67 -

Behavior in fire

Chemical resistance

Flame-retardant in accordance with UL 1685
(CSAFT 4)

Flame-retardant in accordance with UL 1685
(CSAFT 4)

® Mineral oil Limited resistance Limited resistance
e Grease Limited resistance Limited resistance
Radiological resistance to UV Resistant Resistant
radiation

Product properties, functions,

componentsGeneral

Product property

® Halogen-free No No

e Silicon-free Yes Yes

Standards, specifications,
approvals

UL listing at 300 V rating
UL style at 600 V rating

Certificate of suitability
® RoHS compliance

Standard for structured cabling

Marine classification corporation

* American Bureau of Shipping
Europe Ltd. (ABS)

¢ Bureau Veritas (BV)

¢ Det Norske Veritas (DNV)

e Germanischer Lloyd (GL)

e Lloyds Register of Shipping (LRS)

Yes: CMG / PLTC / Sun Res
Yes

Yes
Catbe

No

No
No
No
No

Yes: CMG / PLTC / Sun Res
Yes

Yes
Catbe

No

No
No
No
No
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IE Connecting Cable M12-180/M12-180

| Ordering data

Order No.

IE Connecting Cable
M12-180/M12-180

Pre-assembled IE FC TP
Trailing Cable GP 2 x 2
(PROFINET Type C) with two
4-pin M12 plugs (D-coded)
up to 85 m,

IP65/IP67 degree of protection
Length:

*03m

e05m

*10m

e15m

e20m

e30m

*50m

*10m

*15m

6XV1 870-8AE30
6XV1 870-8AE50
6XV1 870-8AH10
6XV1 870-8AH15
6XV1 870-8AH20
6XV1 870-8AH30
6XV1 870-8AH50
6XV1 870-8AN10
6XV1 870-8AN15

|IE Connecting Cable
M12-180/IE FC RJ45 Plug-145

Pre-assembled IE FC TP
trailing cable GP 2 x 2
(PROFINET type C)

with M12 plug (D-coded) and
IE FC RJ45 plug, IP65/
IP67 degree of protection
Length:

e20m

e30m

e50m

*10m

*15m

6XV1 871-5TH20
6XV1 871-5TH30
6XV1 871-5TH50
6XV1 871-5TN10
6XV1 871-5TN15

M12 Power Connecting Cable
M12-180/M12-180

Flexible 4-core power connecting
cable, assembled with A-coded
5-pin M12 connector and
A-coded, 5-pin M12 socket to
supply the ET 200 with 24 V DC;
length:

*03m

*05m

*10m

e15m

e20m

e30m

*50m

*10m

*15m

Additional special lengths with
90° or 180° cable outlet

6XV1 801-5DE30
6XV1 801-5DE50
6XV1 801-5DH10
6XV1 801-5DH15
6XV1 801-5DH20
6XV1 801-5DH30
6XV1 801-5DH50
6XV1 801-5DN10
6XV1 801-5DN15

See

http://
support.automation.siemens.com
/WW/view/en/26999294

PROFINET Cabling and
Interconnection Technology
Guideline

www.profinet.com

. More information

Note:

You can order components supplementary to the SIMATIC NET
cabling range from your local contact.

Technical advice on this subject is available from:

J. Hertlein

1A SC IC PRM 4

Phone: +49 (0)911/750 44 65

E-mail: juergen.hertlein@siemens.com
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IE FC Outlet RJ45

. Overview . Benefits

get Designed for Industry

e Simple connection of network components or terminals to the
interference-proof Industrial Ethernet FC cabling system

¢ Time-saving and error-free installation thanks to FC cables
and pre-assembled TP Cords (10/100 Mbit/s)

¢ |nterference-proof thanks to rugged metal enclosure and
flexible mounting options (DIN rail, direct mounting)

¢ Reliable shield contact and strain relief thanks to bolt-on cover
e Color marking prevents errors

| Application

The |IE FC Outlet RJ45 is used as a transition from the rugged
Industrial Ethernet FC cables used in the industrial environment
to prefabricated TP Cord cables (10/100 Mbit/s) using an RJ45

e Simple design of structured twisted-pair cabling socket. . _ _ .
e Extremely short installation times thanks to insulation By connecting several IE FC Outlet RJ45 devices in series, a
displacement method patch field can be constructed with the required connection

density (e.g. 16 outlets over 19" width).

Rugged full-metal module certified according to Category 5
Reliable shield contact and strain relief thanks to bolt-on cover
Color marking prevents errors
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IE FC Outlet RJ45

| Application (continued)

Plug Network component

S7-400 Plug
Sub-D-9
RJ45

=5 Sub-D-15
IE FC Outlet IE FC Outlet RJ45
RJ45 RJ45

IE FC TP Cable 2x2 - IE TP Cord 2x2

IE TP Cord 2x2

IE TP Cord 9/RJ45 |IE FC TP Standard Cable GP 2x2 (Type A) IE TP Cord RJ45/15
IE TP Cord 9-45/RJ45 IE FC TP Flexible Cable GP 2x2 (Type B)

|IE FC TP Trailing Cable GP 2x2 (Type C)

|IE FC Torsion Cable 2x2 (Type C)

|IE FC TP Trailing Cable 2x2 (Type C)

|IE FC TP Marine Cable 2x2 (Type B)

IE FC TP Food Cable 2x2 (Type C)

IE FC TP FRNC Cable GP 2x2 (Type B)

|IE FC TP Festoon Cable GP 2x2 (Type B)

Plug

Sub-D-9
RJ45

Network component Network component Pl
ug

4 Sub-D-9

IE FC Outlet IE FC Outlet RJ45
RJ45 RJ45 |

| |IE TP Cord 2x2 - |E FC TP Cable 2x2 - |IE TP Cord 2x2

IE TP Cord 9/RJ45 IE FC TP Standard Cable GP 2x2 (Type A) IE TP Cord 9/RJ45
IE TP Cord 9-45/RJ45 IE FC TP Flexible Cable GP 2x2 (Type B) IE TP Cord 9-45/RJ45
|IE FC TP Trailing Cable GP 2x2 (Type C)
|IE FC Torsion Cable 2x2 (Type C)
|IE FC TP Trailing Cable 2x2 (Type C)
|IE FC TP Marine Cable 2x2 (Type B)
IE FC TP Food Cable 2x2 (Type C)
IE FC TP FRNC Cable GP 2x2 (Type B)
|IE FC TP Festoon Cable GP 2x2 (Type B)

Plug S§7-300

Plu
Sub-D-15 [> .]II] Fe Sub-D 1sg
ub-D-
RJ45 IE FC Outlet IE FC Outlet SEn <] RJ45

RJ45

RJ45
| IE TP Cord 2x2 - |IE FC TP Cable 2x2 - IE TP Cord 2x2

IE TP Cord RJ45/15 IE FC TP Standard Cable GP 2x2 (Type A) IE TP Cord RJ45/15
IE FC TP Flexible Cable GP 2x2 (Type B)
|IE FC TP Trailing Cable GP 2x2 (Type C)
|IE FC Torsion Cable 2x2 (Type C)
IE FC TP Trailing Cable 2x2 (Type C)
IE FC TP Marine Cable 2x2 (Type B)
IE FC TP Food Cable 2x2 (Type C)

IE FC TP FRNC Cable GP 2x2 (Type B)
IE FC TP Festoon Cable GP 2x2 (Type B)

If components that do not support autocrossing are used
an |E TP XP cord must be used between two network components or terminals.

|IE TP Cord can be used for patch technology with IE FC Outlet RJ45 (10/100 Mbit/s)

G_IK10_XX_10110
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Cabling technolog

IE FC Outlet RJ45

. Design

The IE FC Outlet RJ45 has a rugged metal housing and satisfies
Category 5 of the international cable standard ISO/IEC 11801
and EN 50173. It is suitable both for mounting on rails and wall
mounting by means of four through holes.

The Outlet RJ45 can also be mounted behind a metal plate with
a cutout (e.g. in a control cabinet).
The Outlet RJ45 has the following connections

e 4 insulation-piercing contacts for connecting the Industrial
Ethernet FC cable 2 x 2 (contacts are color coded)

e RJ45 socket with dust protection cap for connecting different
TP Cord cables (10/100 Mbit/s).

Cabinet

. Function

The Industrial Ethernet FC Outlet RJ45 is attached directly to the
Industrial Ethernet FC cable 2 x 2.

For connection between IE Outlet RJ45 and network compo-
nents or a terminal device, various preassembled RJ45 patch
cables (10/100 Mbit/s) are available.

Cabinet

Data terminal

IEFC E
OutletRJ45 |
2x2

|IE FC Standard Cable

|IE FC Standard Cable 2x2

IE TP Cord
Cabinet

IEFC
OutletRJ45

Data terminal

IEFC
OutletRJ45

System configuration with |IE FC Outlet RJ45

G_IK10_XX_10112
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IE FC Outlet RJ45

. Integration

Building

— IE TP cord / IE FC standard cable 2x2
== |E FC standard cable 2x2

Configuration example with TP and FO cabling technology

Building

S§7-300 with CP 343-1

OSM ITP62

Building

OSM ITP62

S7-400 with CP 443-1

S7-400 with CP 443-1

S§7-300 with CP 343-1

G_IK10_XX_10111
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Cabling technology

Order No.
Product type designation

6GK1 901-1FC00-0AAQ
IE FC Outlet RJ45

Order No.
Product type designation

6GK1 901-1FC00-0AAQ
IE FC Outlet RJ45

Design CAT 5
Number of electrical connections
e for Industrial Ethernet FC TP 4

cables

Design of electrical connection
e for Industrial Ethernet FC TP
cables

for network components or terminal
equipment

Insulation displacement terminals
for all IE cables 2 x 2

RJ45 socket

Ambient temperature

e During operating phase
e During storage

¢ During transport

Ordering data

-25 ... +70°C
-40 ... +70°C
-40 ... +70°C
Order No.

Design, dimensions and weights

Width 31.7. mm
Height 107 mm
Depth 30 mm
Net weight 300 g
Type of mounting DIN rail or wall mounting
IP degree of protection IP20
Certificate of suitability: Yes
UL approval
Standard for structured cabling Yes
acc. to ISO/IEC 11801

Order No.

IE FC Outlet RJ45

For connection of Industrial
Ethernet FC cables and

TP Cords; graded prices from
10 and 50 items upwards

6GK1 901-1FC00-0AAQ

IE TP Cord 9/RJ45

TP cable 2 x 2
with one 9-pole Sub-D connector
and one RJ45 connector

*05m 6XV1 850-2JE50
e1m 6XV1 850-2JH10
*2m 6XV1 850-2JH20
*6m 6XV1 850-2JH60
*10m 6XV1 850-2JN10
IE TP XP Cord 9/RJ45

Twisted TP cable 2 x 2
with one 9-pole Sub-D connector
and one RJ45 connector

e0.5m 6XV1 850-2ME50
e1m 6XV1 850-2MH10
e2m 6XV1 850-2MH20
e6m 6XV1 850-2MH60
e 10m 6XV1 850-2MN10
IE TP Cord 9-45/RJ45

TP cable 2 x 2

with one RJ45 connector and one
Sub-D connector with 45° cable
outlet (for OSM/ESM only)

*1m

6XV1 850-2NH10

IE TP XP Cord 9-45/RJ45

Twisted TP cable

with one RJ45 connector and one
Sub-D connector with 45° cable
outlet (for OSM/ESM only)

*1m

6XV1 850-2PH10

IE TP XP Cord 9/9

Twisted TP cable 2 x 2

for direct connection of two
Industrial Ethernet components
with an ITP interface with two
9-pole Sub-D connectors

*1m

6XV1 850-2RH10

IE TP Cord RJ45/15

TP cable 2 x 2 with
one 15-pole Sub-D connector
and one RJ45 connector

*05m
e1m
e2m
e6m
*10m

6XV1 850-2LE50
6XV1 850-2LH10
6XV1 850-2LH20
6XV1 850-2LH60
6XV1 850-2LN10

IE TP XP Cord RJ45/15

Twisted TP cable 2 x 2 with
one 15-pole Sub-D connector
and one RJ45 connector

*05m
e1m
e2m
*6m
*10m

6XV1 850-2SE50
6XV1 850-2SH10
6XV1 850-2SH20
6XV1 850-2SH60
6XV1 850-2SN10

IE TP Converter Cord 15/RJ45

TP connecting cable 2 x 2

for connecting data terminals
with RJ45 interfaces to the

ITP cabling technology;

with a 15-pole Sub-D socket
with slide locking and an RJ45
connector.

e05m

e1m

6XV1 850-2EE50
6XV1 850-2EH20

SIMATIC NET Manual Collection

Electronic manuals for
communication systems,
communication protocols, and
communication products;

on DVD;

German/English

6GK1 975-1AA00-3AA0
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PROFINET/Industrial Ethernet
Cabling technolog

IE FC RJ45 Modular Outlet

[ | Overview N Application

The 8-core cabling system of SIMATIC NET allows transfer rates
of 10/100/1000 Mbit/s for Ethernet and for the service-
independent cabling from this office environment. Thanks to the
8-core cabling it is now possible to implement two Industrial
Ethernet connections for Fast Ethernet, but in future it will also be
possible to upgrade to a Gigabit Ethernet connection. This
implements the transition from 4-core Industrial Ethernet
FastConnect TP cabling system to the 8-core Gigabit cabling
system.

The FC RJ45 Modular Outlet base module can optionally be
equipped with three different replaceable inserts, as follows:

e |E FC RJ45 Modular Outlet Insert 2FE with
2 x RJ45 sockets for 100 Mbit/s systems
e |E FC RJ45 Modular Outlet Insert 1GE with
1 x RJ45 socket for 1000 Mbit/s systems
e |E FC RJ45 Modular Outlet Power Insert for SCALANCE W

IWLAN system with
1x 24V, 1 x RJ45 socket

e Simple connection technology (insulation displacement Thus it is possible not only to implement individual device
contacts) for 8-core Industrial Ethernet FastConnect twisted connections, but also 100 Mbit/s dual connections.

pair installation cables (Cat6) ) ) o ) .
) . ) By replacing the insert, it is possible to switch from network
* Safe connection technology thanks to visible connection area  giryctures that are operated at transfrer rates of 100 Mbit/s to

e |ndustry-standard design structures with rates of 1000 Mbit/s. Replacement of the cabling
- Rugged metal housing is not necessary (permanent cabling).
- Dust caps

) L . i Like the 4-wire cabling system, the Gigabit cabling system with
* Wall and DIN rail mounting inside or outside control cubicles  the IE FC RJ45 Modular Outlet also takes the conditions in the

thanks to IP40 protection field of industrial automation into account. No special tools are
e Good electromagnetic shielding and conduction due to metal ~ required for the assembly; the same FC stripping tool is used as

housing for the 4-wire system.
¢ Integral strain relief for 8-core installation cables 8-wire FC installations cables are used for the cabling (AWG 22):
e Replaceable inserts for e |E FC Standard Cable 4 x 2;

- 2 x Fast Ethernet connection for fixed routing as standard type for the IE FC RJ45 Modular

IE FQ /?J4§ Modular Outlet /'/?serl 2FE QOutlet Inserts 2FE and 1GE
- 1x Gigabit Ethernet connection « IE Hybrid Cable 2x2 + 4x0.34 for the IE FC RJ45 Modular

|E FC RJ45 Modular Outlet insert 1GE

- 1 x Fast Ethernet connection, 1 x 24 V DC connection Outlet with Power Insert

IE FC RJ45 Modular Outlet Power Insert Max. distance which can be covered between two IE FC
Modular Outlets using |E FC Standard Cable is 90 m; the total
. Benefits length of the patch cords to the terminal units at each end must

not exceed 10 m.
get Designed for Industry

e Easy and problem-free assembly due to integrated color-
coded insulation displacement contacts

e Time-saving and trouble-free installation with 8-core Industrial
Ethernet FC TP installation cables

e Universal use due to replaceable inserts (insert for two
10/100 Mbit/s ports, one 1000 Mbit/s port or one 24 V DC
power supply and 100 Mbit/s port)

¢ Wide operating temperature range (-20 °C to +70 °C)

¢ Reliable shield contact and strain relief thanks to bolt-on cover

e Protection of investment, as a 100 Mbit/s network can be
upgraded without difficulty to a 1000 Mbit/s network by

replacing the insert without having to release the cable
contacts
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PROFINET/Industrial Ethernet
Cabling technolog

IE FC RJ45 Modular Outlet

. Application (continued)
Application examples

IE FC RJ45 IE FC RJ45
IE TP Modular Outlet Modular Outlet IE TP
Cord 2x2 Cord 2x2
- |IE FC Cable 4x2 -
Insert 2FE (AWG 22) Insert 2FE

|IE FC Standard Cable GP 4x2 (AWG 22)

If components that do not support autocrossing are used,
an IE TP XP cord must be used between two network components or terminals.

G_IK10_XX_10036

|IE TP Cord can be used with IE FC RJ45 Modular Outlet with Insert 2FE (10/100 Mbit/s)

SCALANCE X-400 S7-300/400 with
CP x43-1 Advanced

|IE FC RJ45 IE FC RJ45
Modular Outlet Modular Outlet

IE TP Cord - IE FC TP Cable 4x2 (AWG 22) - IE TP Cord

Insert 1GE Insert 1GE

PC with CP 1623

IE TP Cord RJ45/RJ45 IE FC TP Standard Cable GP 4x2 IE TP Cord RJ45/RJ45
(AWG 22)

If components that do not support autocrossing are used,
an |E TP XP cord must be used between two network components or terminals.

G_IK10_XX_10091

IE TP Cord RJ45/RJ45 can be used for patch technology with IE FC RJ45 Modular Outlet with Insert 1GE (10/100/1000 Mbit/s)
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PROFINET/Industrial Ethernet
Cabling technolog

IE FC RJ45 Modular Outlet

| Application (continued) N Design

|E FC RJ45 Modular Outlet (base modules)

e Robust metal housing, complies with Category 6 of the inter-
SCALANCE X-400 national cabling standards ISO/IEC 11801 and EN 50173

e Suitable both for DIN rail and wall mounting

e Thanks to its high degree of protection IP40, it can be
mounted directly on site

Ports:
24V DC * 8 insulation displacement contacts for connection of the
8-core Industrial Ethernet FC installation cables
IE FC RJ45 . ) . .
Modular Outlet ¢ Interface for insertion of a replaceable insert with one or
Power Insert ; two RJ45 sockets or one RJ45 socket and one terminal for
IE Hybrid 24V DC voltage supply (outlet insert, outlet power insert).

plug-in connector

|IE Hybrid Cable 2x2 + 4x0.34

SCALANCE
W788-1PRO

G_IK10_XX_10087

IE TP Cord can be used with IE FC RJ45 Modular Outlet
with Power Insert (10/100 Mbit/s)

@ @ Jack screw @

L R

cover

Locking screws accessible - gl

3 Insert
in pre-engaged position (44

cable

Basic housing

As delivered Release insert with jack screw Connect cable
and pull into pre-engaged position

' guides
Connect cable: Close cover Push insert into end position. Tighten the
Press down insulation displacement interlocking screws of the strain-relief,
contacts push insert in, tighten jack screw

Yoy

Outlet assembly complete Outlet ready for use Exchanging the insert: Insert can be
replaced while basic housing is closed
by pulling it past the pre-engaged
position.

G_IK10_XX_30029

Mounting instructions
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PROFINET/Industrial Ethernet
Cabling technolog

IE FC RJ45 Modular Outlet

. Function

The IE FC RJ45 Modular Outlet is connected direct to the 8-core
Industrial Ethernet FC cables 4 x 2. Pre-assembled RJ45 patch
cables (TP cord) are available for the connection between outlet
and network component or data terminal. These conform with
Cat6 of the international cabling standards.

When housing is opened, colored markings on the contact
element simplify connection of the individual wires to the
insulation displacement contacts.

IE TP Cord

PC with CP 1623
IE FC RJ45
Modular
Outlet
Insert 1GE

|IE FC Standard Cable 4x2
1000 Mbit/s connection

IE TP Cord

G_IK10_XX_10085

System configuration with IE FC RJ45 Modular Outlet
and |E FC Outlet RJ45

S7-300

IE TP Cord

ET 200S

IE FC RJ45
Modular
Outlet
Insert 2FE

PC mit CP 1623

|E FC RJ45
Modular
Outlet 8
o
IE FC Standard Cable 4x2 '“seimE 2
1 x 1000 Mbit/s / g
connection IE TP Cord (_DI

System configuration with IE FC RJ45 Modular Outlet 100 Mbit/s
and 1000 Mbit/s

In order to supply remote stations with power and data, the

|IE FC RJ45 Modular Outlet with Power Insert is connected to the
|E Hybrid Cable 2x2 + 4x0.34. A maximum of 80 m can be
covered between the Outlet and the IP67 hybrid connector.
The connection between Outlet and data terminal can be estab-
lished using a patch cable with a maximum length of 6 m.

IE Hybrid
plug-in connector

|IE Hybrid Cable 2x2 + 4x0.34

SCALANCE
W788-1PRO

G_IK10_XX_10087

Network structure with |IE FC RJ45 Modular Outlet with Power Insert
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Cabling technolog

IE FC RJ45 Modular Outlet

. Technical specifications

Order No. 6GK1 901-1BE00-0AAQ 6GK1 901-1BE00-0AA1 6GK1 901-1BE00-0AA2
Product type designation IE FC RJ45 Modular Outlet IE FC RJ45 Modular Outlet IE FC RJ45 Modular Outlet
(Insert 2FE) (Insert 1GE)

Electrical specifications

Transmission rate 1 g 10/100 Mbit/s 10/100/1000 Mbit/s
Transmission rate 2 - = R

Transmission rate 3 - = -

Interfaces

Number of electrical connections

e for Industrial Ethernet FC TP 8 8 8
cables

e for network components or - - -
terminal equipment

Design of electrical connection

e for Industrial Ethernet FC TP Integrated insulation Integrated insulation Integrated insulation
cables displacement contacts displacement contacts displacement contacts
. g)FrEFC RJ45 Modular Outlet Insert - 2 x RJ45 socket (10/100 Mbit/s)
e for FC RJ45 Modular Outlet Insert - - 1 x RJ45 socket
1GE (10/100/1000 Mbit/s)
¢ FastConnect Yes Yes Yes

Mechanical data
Enclosure material Metal Metal Metal

Design, dimensions and weights

Width 50 mm 50 mm 50 mm
Height 115.25 mm 115.25 mm 115.25 mm
Depth 58.95 mm 58.95 mm 58.95 mm
Net weight 450 g 450 g 450 g
Type of mounting

® 35 mm DIN rail mounting Yes Yes Yes

® Wall mounting Yes Yes Yes

Permitted ambient conditions

Ambient temperature

® During operating phase -20 ... +70°C -20 ... +70°C -20 ... +70°C
¢ During storage -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C
e During transport -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C
Relative humidity at 25 °C without 95% 95% 95%

condensation during operating
phase, maximum

IP degree of protection IP40 P40 IP40
Standards, specifications,

approvals

Certificate of suitability: Yes Yes Yes
RoHS conformity

Certificate of suitability: UL approval Yes Yes Yes
Standard for structured cabling Cat6 Cat6 Cat 6
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Technical specifications (continued)

Order No.
Product type designation

6GK1 901-1BE00-0AA3

IE FC RJ45 Modular Outlet
(Power Insert)

Electrical specifications
Transmission rate 1
Transmission rate 2

10/100 Mbit/s

Interfaces

Number of electrical connections
e for Industrial Ethernet FC TP
cables

e for network components or
terminal equipment

Design of electrical connection

e for Industrial Ethernet FC TP
cables

e for FC RJ45 Modular Outlet
Power Insert

Integrated insulation
displacement contacts

1 x RJ45 socket (10/100 Mbit/s),
1 x 24V DC terminal

¢ FastConnect Yes
Mechanical data

Enclosure material Metal

Design, dimensions and weights

Width 50 mm
Height 115.25 mm
Depth 58.95 mm
Net weight 450 g

Type of mounting

® 35 mm DIN rail mounting Yes

¢ Wall mounting Yes
Permitted ambient conditions

Ambient temperature

¢ During operating phase -20 ... +70°C
¢ During storage -40 ... +80 °C
¢ During transport -40 ... +80 °C
Relative humidity at 25 °C without 95%
condensation during operating

phase, maximum

IP degree of protection IP40
Standards, specifications,

approvals

Certificate of suitability: Yes

RoHS conformity

Certificate of suitability: Yes

UL approval
Standard for structured cabling

Ordering data

Cabling technology

Order No.

IE FC RJ45 Modular Outlet

FastConnect RJ45 Outlet
for Industrial Ethernet with
interface for a replaceable insert;
e without replaceable insert
e with 2FE insert;

replaceable insert for

2 x 100 Mbit/s interfaces
e with 1GE insert;

replaceable insert for

1 x 1000 Mbit/s interfaces
¢ with power insert;

replaceable insert for

1x24V DC and

1 x 100 Mbit/s interface

6GK1 901-1BE00-0AA0
6GK1 901-1BE00-0AA1

6GK1 901-1BE00-0AA2

6GK1 901-1BE00-0AA3

IE FC RJ45 Modular Outlet
Insert 2FE

Replaceable insert for
FC Modular Outlet Base;
2 x RJ45 for

2 x 100 Mbit/s interfaces;
1 pack = 4 items

6GK1 901-1BK00-0AA1

IE FC RJ45 Modular Outlet
Insert 1GE

Replaceable insert for
FC Modular Outlet Base;
1 x RJ45 for

1 x 1000 Mbit/s interface;
1 pack = 4 items

6GK1 901-1BK00-0AA2

IE FC TP Standard Cable 4 x 2

8-core FastConnect cable (Cat6)
for permanent wiring;
sold by the meter

6XV1 870-2E

IE Hybrid Cable 2x2 + 4x0.34

Flexible cable, 4 x Cu Cat5,
shielded (0.75 mm) and 4 x Cu
(0.34 mm*<) with IE FC modular
outlet and power insert and IP67
hybrid plug connector;

sold by the meter;

up to 1000 m;

minimum order 20 m

6XV1870-2J

Energy Cable

2-wire energy cable; stranded
wire, 2x0.75 mm2, can be trailed,
sold by the meter;

up to 1000 m;

minimum order 20 m

6XV1812-8A

IE TP Cord

8-core patch cable for connection
between

FC Modular Outlet base modules
and data terminal,

available in different lengths

see TP Cord

IE FC stripping tool

Preadjusted stripping tool
for fast stripping of
Industrial Ethernet FC cables

6GK1 901-1GA00
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PROFINET/Industrial Ethernet
Cabling technolog

Industrial Twisted Pair — cables/connectors

. Overview

Industrial Twisted Pair cable

e For constructing Industrial Twisted Pair (ITP) networks
e Double cable shield for industrial use

e Easy to lay

® | ow-cost connection of data terminals

e Exceeds Category 5 of the international cabling standards
ISO/IEC 11801 and EN 50173

e Available as standard type and as halogen-free version
(FRNC)
Industrial Twisted Pair connector

e Connector is assembled on site with screw terminals without
the need for special tools

e Data transfer is noise resistant thanks to
- Rugged metal connector
- System-wide grounding concept

e Fast, error-free installation using factory-tested preassembled
cables

. Benefits

get Designed for Industry
Noise-resistant data transmission through

¢ Double shielding with foil and braided shield

e Consistent grounding concept

e Silicone-free and therefore suitable for use in the automotive
industry (for example in paint shops)

e Available as standard and as halogen-free version

. Function

¢ With their double, particularly dense shield, the industrial
twisted pair cables are especially suitable for installation in
industrial environments subject to electromagnetic inter-
ference, e.g. for linking control cabinets.

e An integrated grounding concept can be implemented
through the outer shield.

e The ITP cable is flame retardant and has a copolymer outer
casing FRNC (Flame Retardant Non Corrosive)

e The cables considerably exceed Category 5 of the interna-
tional cabling standard. They can be implemented for up to
300 MHz and are suitable for Fast Ethernet with 100 Mbit/s.

. Design

Industrial twisted pair cable

. Jacket

Foil shield around wire pair
Core Pair 1

%y Elements

Overall braided screen

~

Core Pair 2

G_IK10_XX_10020

Industrial Twisted Pair cable
e 2 x2cores
* Two cores with two dummy elements twisted into a pair.

e Each pair is enclosed by a plastic film and shielded with two
aluminum-clad plastic films

e QOuter woven shield around all pairs comprising tinned copper
wires

e Plastic sheath (PVC)

The ITP Cable is available as a pre-assembled cable in the
following versions:

e /TP cable 9/15
with one 9-pin and one 15-pin connector;
for direct connection of data terminals with an ITP interface to
Industrial Ethernet network components with ITP interface

e |TP XP Standard Cable 9/9
with two 9-pin connectors;
crossed, for direct connection of two Industrial Ethernet
network components with ITP interface
e |TP XP Standard Cable 15/15
with two 15-pin connectors;

crossed, for direct connection of two terminal devices with
ITP interface

Network component Terminal device

Network component ITP XP 9/9 ITP 9/15

Terminal device ITP 9/15 ITP XP 15/15

Possible applications of the preassembled ITP cables

Industrial Twisted Pair connector (9-pin)
e Sub-D connectors made of metall
e Straight cable outlet

e For connection of the 2 x 2-core installation cable to the OSM
or ESM

® Easy mounting with screwdriver

Industrial Twisted Pair connector (15-pin)
e Sub-D connectors made of metal
e Variable cable outlet

e For connection of the 2 x 2-core installation cable connected
to a terminal device

e Internal jumper for automatic switchover from AUI to twisted
pair operation in SIMATIC NET CPs with integrated twisted
pair transceiver

® Easy mounting with screwdriver
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Cabling technology

Order No.
Product type designation

6XV1 850-0AH10
ITP Standard Cable GP for Industrial Ethernet

6XV1 851-0AH10
ITP FRNC Cable GP for Industrial Ethernet

Product description

Suitability for application
Cable designation
Cable length

Industrial Twisted Pair cable (4-core),
sold by the meter, in bulk

Used for Industrial Twisted Pair (ITP) networks
J-02YSCY 2x2x0.64/1.5 PIMF F GN

Halogen-free Industrial Twisted Pair cable (4-core),
sold by the meter, in bulk

Used for Industrial Twisted Pair (ITP) networks
J-02YSCH 2x2x0.64/1.5 PIMF F GN FRNC

Electrical specifications
Attenuation factor per length

* Max. at 10 MHz 57 dB/km 57 dB/km
* Max. at 100 MHz 180 dB/km 180 dB/km
* Max. at 300 MHz 310 dB/km 310 dB/km
Characteristic impedance
e At 1 MHz to 100 MHz 100 Q 100 Q
e At 100 MHz to 300 MHz 100 Q 100 Q
Relative symmetrical tolerance
e of characteristic impedance 15 % 15 %

at 1 MHz to 100 MHz
¢ of characteristic impedance 45 % 45 %

at 100 MHz to 300 MHz
Surface transfer resistance 2 mQ/m 2 mQ/m
at 10 MHz
Max. loop resistance per length 124 Q/km 124 Q/km
Insulation resistance coefficient 5000 GQ'm 5000 GQ'm
Operating voltage, maximum 225V =
Mechanical data
Number of electrical cores 4 4

Design of shield

AWG number
Diameter of AWG22 cores

Outer diameter

¢ of inner conductor

e of core insulation
Width of cable sheath

Symmetrical tolerance of cable
sheath width

Thickness of cable sheath

Symmetrical tolerance of cable
sheath thickness

Material

e of core insulation

¢ of cable sheath

Color
e of core insulation of data cores
¢ of cable sheath

Bending radius
¢ With single bending
* With repeated bending

Maximum tensile load
Weight per length

Overlapping aluminum-clad foil (per core),
surrounded by a complete braided screen of
tin-plated copper wires

0.64 mm

0.64 mm
1.5 mm

9.2 mm

0.5 mm

6 mm
0.5 mm

PE
PVC

White/blue, white/orange
Green

30 mm
45 mm

80 N
96 kg/km

Overlapping aluminum-clad foil (per core),
surrounded by a complete braided screen of
tin-plated copper wires

0.64 mm

0.64 mm
1.5 mm

9.4 mm

0.5 mm

6 mm
0.5 mm

PE
FRNC

White/blue, white/orange
Green

60 mm
90 mm

80 N
98 kg/km
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PROFINET/Industrial Ethernet

Cabling technolog

Industrial Twisted Pair — cables/connectors

. Technical specifications (continued)

Order No.
Product type designation

6XV1 850-0AH10
ITP Standard Cable GP for Industrial Ethernet

6XV1 851-0AH10

ITP FRNC Cable GP for Industrial Ethernet

Permitted ambient conditions

Ambient temperature
e During operation

¢ During storage

¢ During transport

® During mounting

Behavior in fire

Chemical resistance
® Mineral oil
® Grease

Radiological resistance to
UV radiation

-40 ... +70°C
-40 ... +70 °C
-40 ... +70 °C
-40 ... +70°C

Flame-retardant in accordance with IEC 60332-1

Limited resistance
Limited resistance

-40 ... +80°C
-40 ... +80°C
-40 ... +80°C
-25...+80°C

Flame-retardant in accordance

with IEC 60332-3-23 (Category B) and

IEC 60332-3-24 (Category C)

Limited resistance
Limited resistance

Limited resistance

Product properties,
functions, components
General

Product property

® Halogen-free

e Silicon-free

Cable length for 100BaseTX with
Industrial Ethernet

No
Yes

Yes
Yes

Standards, specifications,
approvals

UL-Listing at 300 V rating
UL-Style at 600 V rating

No
No

Yes: CMG / CL3 / Sun Res
No
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Cabling technolog

Industrial Twisted Pair — cables/connectors

. Technical specifications (continued)

Order No.
Product type designation

6GK1 901-0CA00-0AA0
ITP plug (9-pin)

6GK1 901-0CA01-0AA0
ITP plug (15-pin)

Product description
Suitability for application

9-pin SUB-D connector
For assembling 2x2-core ITP installation cables

15-pin SUB-D connector
For assembling 2x2-core ITP installation cables

Transmission rate

Transmission rate

¢ 1 with Industrial Ethernet
e 2 with Industrial Ethernet
e 3 with Industrial Ethernet

10 Mbit/s
100 Mbit/s

10 Mbit/s
100 Mbit/s

Interfaces
Number of electrical/optical

connections for Industrial Ethernet

FC TP cables

Design of electrical connection

e for Industrial Ethernet FC TP
cables

e for network components or
terminal equipment

SUB-D connector (9-pin)

SUB-D connector (15-pin)

e FastConnect No No
Mechanical data
Enclosure material Metal Metal

Design, dimensions and weights

Type of cable outlet

180 degree cable outlet

Variable cable outlet

Width 42.5 mm 39 mm
Height 31 mm 15 mm
Depth 15 mm 42 mm
Net weight 63 g 509
Permitted ambient conditions

IP degree of protection IP20 1P20
Product properties, functions,

componentsGeneral

Product property silicon-free Yes Yes
Product component strain relief Yes Yes
Standards, specifications,

approvals

Certificate of suitability

® RoHS compliance Yes Yes

e UL approval No No
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Order No.

ITP Standard Cable
for Industrial Ethernet

Not pre-assembled, sold by the
meter, 2 x 2-core, without plug

For connecting a data terminal,
for self-assembly of plug,

or for connecting the patch field
to the outlet

6XV1 850-0AH10

ITP XP Standard Cable 15/15

Twisted ITP installation cable for
direct connection of two data
terminals with an ITP interface;
with two 15-pin Sub-D connectors
e2m

e6m

*10m

6XV1 850-0DH20
6XV1 850-0DH60
6XV1 850-0DN10

ITP Standard Cable 9/15

ITP installation cable for the direct
connection of data terminals with
an ITP interface to Industrial
Ethernet network components
with an ITP interface;

with one 9-pin and

one 15-pin Sub-D connector

2m
5m
8m
12m
15m
20m
30m
40 m
50m
60 m
70m
80 m
90 m
100 m

6XV1 850-0BH20
6XV1 850-0BH50
6XV1 850-0BH80
6XV1 850-0BN12
6XV1 850-0BN15
6XV1 850-0BN20
6XV1 850-0BN30
6XV1 850-0BN40
6XV1 850-0BN50
6XV1 850-0BN60
6XV1 850-0BN70
6XV1 850-0BN80
6XV1 850-0BN88
6XV1 850-0BT10

ITP XP Standard Cable 9/9

Twisted ITP installation cable for
direct connection of two Industrial
Ethernet network components
with an ITP interface;

with two 9-pin Sub-D connectors

2m
5m
8m
12m
15m
20m
30m
40 m
50 m
60 m
70m
80 m
90 m
100 m

Siemens IK Pl - 2012

6XV1 850-0CH20
6XV1 850-0CH50
6XV1 850-0CH80
6XV1 850-0CN12
6XV1 850-0CN15
6XV1 850-0CN20
6XV1 850-0CN30
6XV1 850-0CN40
6XV1 850-0CN50
6XV1 850-0CN60
6XV1 850-0CN70
6XV1 850-0CN80
6XV1 850-0CN88
6XV1 850-0CT10

ITP FRNC Cable for Industrial
Ethernet

Not pre-assembled, halogen-free,
sold by the meter, 2 x 2-core,
without plug

For connecting a data terminal,
for self-assembly of plug,

or for connecting the patch field
to the outlet

6XV1 851-0AH10

ITP FRNC Cable 9/15

ITP installation cable for the direct
connection of data terminals with
an ITP interface to Industrial
Ethernet network components
with an ITP interface; with one
9-pin and one 15-pin Sub-D
connector

2m
5m
8m
12m
15m
20m
30m

6XV1 851-1AH20
6XV1 851-1AH50
6XV1 851-1AH80
6XV1 851-1AN12
6XV1 851-1AN15
6XV1 851-1AN20
6XV1 851-1AN30

ITP Plug for Industrial Ethernet
9-pin

For connecting to OLM/ELM and
OSM/ESM

6GK1 901-0CA00-0AAQ

ITP Plug for Industrial Ethernet
15-pin

For connecting to a data terminal
with an ITP interface

6GK1 901-0CA01-0AAQ

SIMATIC NET Manual Collection

Electronic manuals for
communication systems,
communication protocols, and
communication products;

on DVD;

German/English

6GK1 975-1AA00-3AA0
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. More information

Installation instructions

The installation cable is either supplied by the meter or with
preassembled connectors. It can be used to connect a single
data terminal or two active network components (OSM/ESM).

On the network component side, 9-pole metal Sub-D connectors
are used, and on the device side, 15-pole connectors are used.
The 15-pole connectors contain a special plug-in jumper which
can be used by modules with integrated twisted pair transceiver
to switch from AUI to twisted pair operation.

Preassembled cables are used to connect data terminals
directly to an active network component or for cascading active
network components.

The ITP cables can also be ordered by the meter for on site
assembly. 9-pole and 15-pole ITP connectors for assembly
without special tools are available for this purpose.

The maximum cable length of a laid ITP Standard Cable is 100 m
if connected directly.

ITP cables are intended only for use inside buildings.

Notes:

You can order components supplementary to the SIMATIC NET
cabling range from your local contact.

Technical advice on this subject is available from:

J. Hertlein

I |ASC IC PRM 4

Phone: +49 (0)911/750 44 65

E-mail: juergen.hertlein@siemens.com

Additional installation instructions can be found in the manual for
TP and fiber-optic networks.
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| Overview N Design
Fiber-optic cables with glass core (62.5/200/230) are offered
for the FastConnect fiber-optic cable system:

e FC glass fiber-optic cable;
duplex cable for indoor and outdoor fiber-optic networks

The fiber structure corresponds to that of the PCF. This allows
simple assembly on site.

Sheath material Application

PVC Standard use in indoor
and outdoor areas of industrial
applications

PUR Highly mobile applications

- (tow chains) for high mechanical
or chemical stress in harsh
industrial environments

PE Routing of cables in moist areas

indoors and outdoors, and
for direct burying in earth

FRNC Standard applications with high

* Simple on-site assembly of glass FOC in the field fire protection requirements

e Optical signal transmission

¢ No radiation emission from the cable Approvals
* Unaffected by external noise fields UL listing (safety standard) for network lines is especially
e No grounding problems necessary for the American and Canadian markets. The require-

S ) ments for the appropriate approvals depend on where the cable
¢ Electrlcgl isolation is routed within the building. This applies to all cables which

* Low weight have to be routed from a machine to a remote control cabinet

e Simple laying of cables and are positioned on cable racks secured in the building.
These cables are identified by the suffix "GP" (general purpose)
in the product name and have the corresponding UL approvals.
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. Application

The fiber-optic cable (FOC) is used for the transmission of The FastConnect fiber-optic (FC FO) system enables fast on-site
signals in very extensive plants and where there are significant assembly of glass fiber-optic cables with the right lengths to suit
potential differences within a plant. The light beam is guided by the respective application.
total reflection at the transition from core to cladding which has

a lower refractive index than the core.

Assembly with FastConnect for glass fiber-optic cables

G_IK10_XX_10321

Steps for assembly of Industrial Ethernet fiber-optic cables with Industrial Ethernet FastConnect
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FC glass fiber-optic cables

| Overview N Design

o

support element outer sheath

single core sheath

fleece wrapping

t strain relief with strain relief g
FC FO fiber using aramide  ©lements ¥
62.5/200/230 pm yam ]
hollow core i'
e FastConnect standard fiber-optic cable for use in optical FC FO Standard Cable GP (General Purpose);
Industrial Ethernet and PROFIBUS networks rugged round cable with green outer sheath, Kevlar strain relief
* For all users who want to install and assemble the glass elements, and 62.5/200/230 FC FO fibers for indoor/outdoor
fiber-optic cables themselves over longer distances on site for ~ @Pplications
office or industrial applications. FC FO Trailing Cable;
¢ Simple FastConnect SC/BFOC connector assembly on site rugged round cable with green outer sheath, Kevlar strain relief

elements and 62.5/200/230 FC FO fibers for use in tow chains

® Rugged construction for industrial applications both indoors f et
and moving applications

and outdoors

* High interference immunity, as they are not sensitive to Maximum cable length between two devices:
electromagnetic interference e 3000 m for 100 Mbit/s Ethernet or for PROFIBUS
¢ Extensive range of approvals (UL approvals) e 350 m for 1000 Mbit/s Ethernet (1000Base-SX)
e 550 m for 1000 Mbit/s Ethernet (1000Base-LX)
. Benefits

The maximum cable lengths can be assembled from partial
lengths using FastConnect couplings (SC or BFOC; maximum
1 two couplings, approx. 2.5 dB attenuation per coupling).
get Desi g A ed fOI’ | nd u Stl'y It is also possible to combine existing installed, conventional
62.5/125 ym multimode glass fiber-optic cable sections with the
* Avoidance of excessive cable lengths in the control cabinet, FastConnect fiber-optic cables.
as the fiber-optic cables can be assembled to the right length
on site

e Easy installation of cables in buildings, as cables can be
pulled in without connectors attached

e Simple extension of installed glass fiber-optic cables via SC
and BFOC couplers

e Devices with different connection method (SC or BFOC) can
easily be connected to one another using self-assembled
adapter cables

e Electrical isolation of Industrial Ethernet/PROFINET/
PROFIBUS devices

¢ Unaffected by electromagnetic interference
e Tap-proof: no radiation from cable

. Application

SIMATIC NET FastConnect glass fiber-optic cables are used
to construct optical indoor and outdoor Industrial Ethernet/
PROFINET and PROFIBUS networks. Devices with integral
optical interface (SC or BFOC connection technology) are, for
example, optical link modules (OLM) and SCALANCE X
Industrial Ethernet switches.

FastConnect glass fiber-optic cables are to be assembled on
site using FastConnect SC or FastConnect BFOC connectors.
A corresponding assembly kit (FC FO Termination Kit) is
available for this purpose. The Termination Kit permits the
stripping and the "cleaving" of the fiber in the assembled
connector, as is familiar from PCF fiber-optic cables. To extend
existing lines, a BFOC or SC coupler may be used depending on
the connection technology.
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FC glass fiber-optic cables

. Technical specifications

Order No.
Product type designation

6XV1 847-2A
FC FO Standard Cable GP

6XV1 847-2C
FC FO Trailing Cable

Product description
Suitability for application

Design of preassembled FO cable
Cable designation
Cable length

Glass fiber-optic cable for field assembly,
cut-to-length, non-assembled

Cable for fixed routing in cable ducts and conduits,
UL approval

Can be fitted with four BFOC or SC connectors
AT-V(ZN)YY 2GK 62.5/200/230

Flexible glass fiber-optic cable for field assembly,
cut-to-length, non-assembled

Cable for high mechanical loading for use in trailing
cables indoors and outdoors

Can be fitted with four BFOC or SC connectors
AT-V(ZN)Y(ZN)11Y 2GK 62.5/200/230

Optical data

Attenuation factor per length
® Max. at 850 nm
* Max. at 1300 nm

Bandwidth length product
® At 850 nm
e At 1300 nm

3.2 dB/km
0.9 dB/km

200 000 MHz'm
500 000 MHz'm

3.2 dB/km
0.9 dB/km

200 000 MHz'm
500 000 MHz:m

Mechanical data

Number of fibers per FO core
Number of FO cores per FO cable
Design of FO fiber

Design of FO core

Design of FO cable

Outer diameter

o of optical fiber

e of optical fiber sheath
e of FO core sheath

e of cable

Symmetrical deviation

e of outer diameter of FO core
sheath

e of outer diameter of cable

Material

o of optical fiber core

e of optical fiber sheath
e of FO core sheath

¢ of FO cable sheath

e of the strain relief

Color
¢ of FO core sheath
e of cable sheath

Bending radius

* Minimum permitted single
bending radius

e Minimum permitted repeated
bending radius

® With continuous bending

Number of bending cycles
Maximum tensile load

Short-term lateral force per length
Continuous lateral force per length
Weight per length

1
2

Multi-mode gradient fiber 62.5/200/230 um
Fixed core

Splittable cable

62.5 ym
230 um
2.2mm
7.2mm

0.1 mm

0.5 mm

Quartz glass
ETFE

PVC

PVC

Aramide fibers

Orange/black
Green

70 mm

105 mm

100N

500 N/cm
300 N/cm
49 kg/km

1
2

Multi-mode gradient fiber 62.5/200/230 ym
Fixed core

Splittable cable

62.5 um
230 pm
2.2 mm
8.8 mm

0.1 mm

0.5 mm

Quartz glass

ETTFE

PVC

PUR

Aramide fibers (double-ply)

Orange/black
Green

130 mm

175 mm

5 000 000
800 N

500 N/cm
300 N/cm
65 kg/km
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. Technical specifications (continued)

Order No.
Product type designation

6XV1 847-2A
FC FO Standard Cable GP

6XV1 847-2C
FC FO Trailing Cable

Permitted ambient conditions
Ambient temperature

e During operation

¢ During storage

¢ During transport

® During mounting

Behavior in fire

Chemical resistance

-40 ... +85°C
-40 ... +85°C
-40 ... +85°C
-5...+50°C

Flame-retardant in accordance with IEC 60332-1-2
and IEC 60332-3-22 (Cat. A)

-25...+75°C
-30 ... +75°C
-30...+75°C
-5...+50°C

Flame-retardant in accordance with IEC 60332-1-2

¢ to mineral oil Limited resistance Resistant
e to grease Limited resistance Resistant
e to water Limited resistancet Limited resistance
Radiological resistance to UV Resistant Resistant
radiation
Product properties,
functions, components
General
Product property
® Halogen-free No No
e Silicon-free Yes Yes
Product component: protection No No
against rodents
Cable length with glass FOC
® Maximum with 100BaseFX and 3000 m 3000 m
Industrial Ethernet
e Maximum with 1000BaseSX and 350 m 350 m
Industrial Ethernet
® Maximum with 1000BaseFX and 550 m 550 m
Industrial Ethernet
* Maximum with PROFIBUS 3000 m 3000 m
Standards, specifications,
approvals
Certificate of suitability UL approval: -
OFN (NEC Article 770, UL 1651) /
CSA approval: OFN 90 Cel, FT1, FT4
(CSA Standard C22.2 No232-M1988)
® RoHS compliance Yes Yes

Marine classification corporation

e Bureau Veritas (BV)

® Germanischer Lloyd (GL)

¢ Lloyds Register of Shipping (LRS)
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Technical specifications (continued)

Order No. 6GK1 900-1LB00-0ACO0  6GK1 900-1GB00-0ACO 6GK1 900-1LP00-0AB0  6GK1 900-1GP00-0ABO
Product type designation FC FO SC Plug FC FO BFOC Plug FC FO SC Coupler FC FO BFOC Coupler
Product description SC plug for BFOC plug for SC duplex coupler for BFOC coupler for

Suitability for application

FastConnect assembly

For connection of glass
fiber-optic cables,
suitable for fast mounting
with the FastConnect FO
system

FastConnect assembly

For connection of glass
fiber-optic cables,
suitable for fast mounting
with the FastConnect FO
system

FastConnect assembly

FastConnect assembly

Transmission rate

Transmission rate
¢ 1 with Industrial Ethernet
e 2 with Industrial Ethernet
e 3 with Industrial Ethernet
e with PROFIBUS

10 Mbit/s

100 Mbit/s

1 000 Mbit/s

9.6 kbit/s ... 12 Mbit/s

10 Mbit/s

100 Mbit/s

1000 Mbit/s

9.6 kbit/s ... 12 Mbit/s

10 Mbit/s

100 Mbit/s

1 000 Mbit/s

9.6 kbit/s ... 12 Mbit/s

10 Mbit/s

100 Mbit/s

1 000 Mbit/s

9.6 kbit/s ... 12 Mbit/s

Interfaces

Number of optical connections
for fiber-optic cables

Number of optical connections for
network components or terminals

Design of electrical connection
FastConnect

SC connector

Yes

BFOC connector

Yes

SC duplex coupling

Yes

BFOC coupling

Yes

Mechanical data
Enclosure material

Metal and plastic

Metal and plastic

Metal and plastic

Metal and plastic

Design, dimensions and weights
Type of cable outlet

180 degree cable outlet

180 degree cable outlet

180 degree cable outlet

180 degree cable outlet

Width 8 mm 10 mm 9 mm 11 mm
Height 8 mm 10 mm 35 mm 11 mm

Depth 49 mm 22 mm 28 mm 29.5 mm

Net weight 119 9g 189 99
Permitted ambient conditions

Ambient temperature

® During operation -40 ... +85°C -40 ... +85°C -40 ... +85°C -40 ... +85°C
¢ During storage -40 ... +85°C -40 ... +85°C -40 ... +85°C -40 ... +85°C
e During transport -40 ... +85°C -40 ... +85°C -40 ... +85°C -40 ... +85°C
Relative humidity at 25 °C without 95 % 95 % 95 % 95 %
condensation during operation,

maximum

IP degree of protection IP20 1P20 IP20 IP20

Product properties,

functions, components

General

Product property silicon-free Yes Yes Yes Yes

Product component strain relief Yes Yes Yes Yes
Standards, specifications,

approvals

Certificate of suitability: Yes Yes Yes Yes

RoHS conformity
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. Ordering data Order No. . More information
FC FO standard cable GP 6XV1 847-2A You can order components supplementary to the SIMATIC NET
62.5/200/230 cabling range from your local contact.
FC FO standard cable for fixed ; ; ; ; : : .
routing indoors with PVC sheath: Teohmogl advice on this subject is available from:
sold by the meter J. Hertlein
max. length 1000 m; | IASC IC PRM 4
minimum order 20 m Phone: +49 (0)911/750 44 65
FC FO trailing cable 6XV1 847-2C E-mail: juergen.hertlein@siemens.com

FC FO trailing cable for use in tow
chains and moving applications;
sold by the meter

FC FO termination kit 6GK1 900-1GL00-0AA0

Assembly case for local assembly
of FC SC and FC BFOC
connectors to FC FO standard
cable,

comprising a stripping tool,
Kevlar cutters, fiber breaking tool
and microscope

FC SC plug 6GK1 900-1LB00-0ACO

Screw connector for on-site
assembly on FC fiber-optic cable;
(1 pack = 10 duplex plugs +
cleaning cloths)

FC BFOC plug 6GK1 900-1GB00-0ACO

Screw connector for on-site
assembly on FC fiber-optic cable;
(1 pack = 20 units + cleaning
cloths)

FC SC coupler 6GK1 900-1LP00-0AB0O
FC SC duplex coupling;

(1 pack = 5 units)

FC BFOC coupler 6GK1 900-1GP00-0AB0O
FC BFOC coupling;

(1 pack = 10 units)

SIMATIC NET Manual Collection 6GK1 975-1AA00-3AA0
Electronic manuals for

communication systems,

communication protocols, and

communication products;

on DVD;
German/English
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FC FO termination kit

| Overview N Design
support element outer sheath
single core sheath
' fleece wrapping
t ot el with strain relief 2
=3
FC FO fiber using aramide  ©lements ¥
x
62.5/200/230 pm yarn =
hollow core i'

e Compact, rugged assembly case for FastConnect glass
fiber-optic cables

e Simple fitting of SC and BFOC connectors to FastConnect
glass fiber-optic cables

e The quality of the assembly can be checked using the
enclosed microscope

Cable construction FC glass optical fiber
The kit is available in an assembly case for on-site installation of
FC SC and FC BFOC connectors on FC glass fiber-optic cables.

It consists of a stripping tool, buffer stripping tool, Kevlar
scissors, fiber breaking tool and microscope.

. Benefits

get Designed for Industry
e Simple installation of the unassembled cable

Flexible connector assembly possible on site (SC/BFOC
connectors)

e Prevention of faults by simply checking the assembled
connectors using a microscope

e Simple repair of FC glass fiber-optic cables in the field

. Application

SIMATIC NET FC glass fiber-optic cables are used to construct
optical indoor and outdoor Industrial Ethernet/PROFINET and
PROFIBUS networks. They are easy to assemble on-site using
the termination kit with SC or BFOC connectors. The maximum
cable length between two Industrial Ethernet/PROFINET or
PROFIBUS devices is 3000 m in the case of 100 Mbit/s Ethernet
or PROFIBUS.

. Ordering data Order No.

FC FO Termination Kit

Assembly case for on-site instal-
lation of FC SC and FC BFOC
connectors on FC glass fiber-
optic standard cables; consists of
stripping tool, Kevlar scissors,
fiber breaking tool and micro-
scope

6GK1 900-1GL00-0AA0

. More information

You can order components supplementary to the SIMATIC NET
cabling range from your local contact.

Technical advice on this subject is available from:

J. Hertlein

1A SC IC PRM 4

Phone: +49 (0)911/750 44 65

E-mail: juergen.hertlein@siemens.com
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. Overview

e Optical signal transmission

* No radiation along the cable

¢ Unaffected by external noise fields
¢ No grounding problems

® Electrical isolation

* | ow weight

* Easy routing

. Application

The fiber optic (FO) cable is used for transmitting signals with
the help of waves in the optical frequency range. The light beam
is guided by total reflection at the transition from core to cladding
which has a lower refractive index than the core.

The fiber optic cable is provided with a protective coating.
The term “fiber” is often also used for fiber-optic cables (FOC).

. Design

Fiber-optic cables with glass fibers , PCF fibers(Polymer
Cladded Fiber) and POF fibers(Polymer Optical Fiber) are
offered for Industrial Ethernet:
e Glass fiber-optic cable;

duplex cable for fiber-optic networks indoors and outdoors
e POF fiber-optic cable;

Duplex cable for POF networks in the indoor area
e PCF fiber-optic cable;

duplex cable for PCF networks indoors and outdoors

Sheath material Application

PVC Standard use in indoor
and outdoor areas of industrial
applications

PUR Highly mobile applications

(tow chains) for high mechanical
or chemical stress in harsh
industrial environments

PE Routing of cables in moist areas
indoors and outdoors, and for
direct burying in earth

FRNC Standard applications with high

fire protection requirements

Approvals

UL listing (safety standard) for network lines is especially
necessary for the American and Canadian markets. The require-
ments for the appropriate approvals depend on where the cable
is routed within the building. This applies to all cables which
have to be routed from a machine to a remote control cabinet
and are positioned on cable racks secured in the building.
These cables are identified by the suffix "GP" (general purpose)
in the product name and have the corresponding UL approvals.

Product overview PROFINET fiber optic,

PCF and POF cable
PROFINET PROFINET
Type B Type C
fixed or extremely
flexible flexible,
cable continuous
depending  movement,
on cable vibrations
design or torsion
loading,
also for
special
applications
Fibre Optic Cable 2x 50/125p
FO Standard Cable GP - ([ J
6XV1873-2A
FO FRNC Cable [ -
6XV1873-2B
FO Trailing Cable - ([ J
6XV1 873-2C
FO TP Trailing Cable GP - ([ J
6XV1873-2D
FO Ground Cable - ([ J
6XV1873-2G
FO Robust Cable GP - -
FO Robust Cable GP 4x 9/125/900p - -
PCF Cable 2x 200/230p
PCF Standard Cable GP [ -
6XV1 861-2A
PCF Tailing Cable [ ] -
B6XV1 861-2C
PCF Tailing Cable GP [ J -
6XV1861-2C
POF Cable 2x 980/1000p
POF Standard Cable GP [ J -
6XV1 874-2A
POF Trailing Cable - (]
6XV1 874-2B
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Glass fiber-optic cables

. Overview

e Used for the optical Industrial Ethernet and PROFIBUS
networks

¢ Rugged design for industrial applications indoors and
outdoors

e Halogen-free design for installation inside buildings

¢ Trailing cable for the special application of forced motion
control

* High immunity to noise thanks to insensitivity to electro-
magnetic fields

e Available preassembled
e Extensive approvals (UL)

. Benefits

get Designed for Industry

e Easy routing with
- Pre-assembled cables
- No grounding problems
- Very light fiber-optic cable
e Tap-proof
due to lack of radiation from the cable
e Silicon-free;
therefore suitable for use in the automotive industry
(e.g. on paint shop conveyors)

. Application

Marine duplex FOC SIENOPYR

Halogen-free, non-crush, flame-retardant, marine-approved
fiber-optic cable for permanent installation on ships and offshore
platforms indoors and on open deck. Sold by the meter

Fiber-optic indoor cable

Halogen-free fiber-optic cable, non-crush, flame-retardant, for
installation inside buildings (e.g. in production halls and in
building automation). Supplied in fixed lengths, pre-assembled
with four BFOC connectors.

Standard FOC/FRNC cable

Fiber-optic cables for the following application areas indoors
and outdoors

e For routing above ground

e For installation inside buildings.

Sold by the meter and in fixed lengths, pre-assembled with four
BFOC connectors or four SC connectors.

Fiber-optic trailing cable

Fiber-optic cables for the special application of forced motion
control, such as in continuously moving machine parts (in trailing
cables) indoors and outdoors. Two cable versions are available
for this application:

e FO Trailing Cable;
Cable for high mechanical stress, PUR outer sheath,
no UL approval

e FO Trailing Cable GP (general purpose);
Cable for low mechanical stress, PVC outer sheath,
with UL approval

Sold by the meter and in fixed lengths, pre-assembled with four
BFOC connectors or four SC connectors.

Fiber-optic outdoor cable

Waterproof cable (lengthwise and sideways) for use outdoors
with non-metallic protection against rodents for laying into the
ground.

Sold by the meter and in fixed lengths, pre-assembled with four
BFOC connectors or four SC connectors.

Note:

Special tools and specially trained personnel are required for
pre-assembling glass fiber-optic cables
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| Application (continued)
Application examples

SCALANCE X-400 SCALANCE X-400

Plug

SC
connection

Plug

SC
connection

Preassembled FOC with SC connectors

FO Standard Cable GP 50/125
FO Trailing Cable GP 50/125
FO Trailing Cable 50/125

FO Ground Cable 50/125

FO FRNC Cable 50/125

G_IK10_XX_10039

Use of pre-assembled fiber-optic cables with SC connectors (1000 Mbit/s)

Plug Network component

BFOC
connection

Network component Plug

BFOC
connection

Preassembled FOC with BFOC connectors

FO Standard Cable GP (50/125)
FO Trailing Cable GP (50/125)
FO Trailing Cable (50/125)

FO Ground Cable (50/125)

FO FRNC Cable 50/125

G_IK10_XX_10043

Use of pre-assembled fiber-optic cables with BFOC connectors (100 Mbit/s)

. Design

In the respective applications, the maximum cable lengths must
be taken into account. Passive connection of different fiber types
is not permissible. The use of 50 uym fiber is recommended for
future installations due to the greater range of gigabit Ethernet.
Use of the 62.5 um fiber is only recommended for existing
network installations. In order to span very long distances, the
use of singlemode cables with a 9 pm fiber is recommended.

Outer sheath

Single-core sheath

device-specific wavelength.

Hollow core Cable types 50/125 ym  62.5/125 9/125 pym
‘ £O Standard Cable Hm
s . FO standard cable GP [ - -
(50/125/1400)
FO FRNC cable [ J - -
‘ 3 (50/125/1400)
Optical % FOtrailing cable ® - =
fiber Strain relief ;w (50/125/1400)
Lellng)ietiniel il & FOtaiing cable GP ° - -
(50/125/1400)
FO d cabl [ J - -
The following types of cable are available: (50/%?5%]40%3) e
¢ 100Base FX; FO robust cable GP () - -
62.5/125 pm fiber, 4000 m (50/125/900)
100Base FX; Fiber-optic standard cable - ® —
50/125 pm fiber, 5000 m (62.5/125/900)
100Base FX; INDOOR fiber-optic cable - ® -
9/125 um fiber, 26000 m (62.5/125/900)
1000Base SX; Flexible fiber-optic - (] =
50/125 um fiber, 750 m trailing cable (62.5/125/1400)
1000Base LX; SIENOPYR marine duplex - (] -
50/125 um fiber, 2000 m fiber-optic cable
1000Base LX: (62.5/125/900)
9/125 pm fiber, 10000 m; FO robust cable GP = = ()
the distances that can be spanned by cables depend onthe  (4E9/125/900)
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Glass fiber-optic cables

. Technical specifications

Order No.
Product type designation

6XV1 873-2A
FO Standard Cable GP

6XV1 873-2B
FO FRNC Cable GP

6XV1 873-2G
FO Ground Cable

Product description

Suitability for application

Design of preassembled FO cable

Cable designation
Cable length

Glass fiber-optic cable,
sold by the meter, in bulk

Cable for indoor and outdoor use,
UL approval

Can be fitted with
four BFOC or SC connectors

AT-W(ZN)YY 2x1 G 50/125

Glass fiber-optic cable,
sold by the meter, in bulk

Halogen-free cable for indoor and
outdoor use, for fixed installation,
UL approval

Can be fitted with
four BFOC or SC connectors

AT-W(ZN)HH 2G 50/125 UV

Glass fiber-optic cable,
sold by the meter, in bulk

Cable with longitudinal and lateral
water tightness with non-metallic
protection against rodents for
outdoor use and for direct laying
in soil

Can be fitted with

four BFOC or SC connectors

ATWQ(ZN)Y(ZN)B2Y 2G 50/125

Optical data
Attenuation factor per length

® Max. at 850 nm 2.7 dB/km 2.7 dB/km 2.7 dB/km

® Max. at 1300 nm 0.7 dB/km 0.7 dB/km 0.7 dB/km
Bandwidth length product

e At 850 nm 600 GHz'm 600 GHz'm 600 GHz'm

e At 1300 nm 1200 GHz'm 1200 GHz'm 1200 GHz'm
Mechanical data

Number of fibers per FO core 1 1 1

Number of FO cores per FO cable 2 2 2

Design of FO fiber
Design of FO core

Design of FO cable

Outer diameter

o of optical fiber

e of optical fiber sheath
e of FO core sheath

e of cable

Symmetrical deviation

e of outer diameter of FO core
sheath

e of outer diameter of cable

Material

o of optical fiber core

e of optical fiber sheath
e of FO core sheath

¢ of FO cable sheath

o of the strain relief

Color
¢ of FO core sheath
e of the cable sheath

Bending radius
* Minimum permitted single
bending radius

e Minimum permitted repeated
bending radius

Number of bending cycles
Maximum tensile load

Short-term lateral force per length
Continuous lateral force per length
Weight per length

Multimode graded-index fiber
50/125 pm, OM 2

Hollow core, filled,
diameter 1400 pm

Splittable

50 um
125 pm
2.9 mm

0.1 mm

Quartz glass
Quartz glass
PVC

PVC

Aramide fibers

Orange/black
Green

45 mm

65 mm

500 N

600 N/cm
400 N/cm
40 kg/km

Multimode graded-index fiber
50/125 ym, OM 2

Hollow core, filled,
diameter 1400 pm

Splittable

50 pm

125 pm
2.9 mm
9.2 mm

0.1 mm

0.3 mm

Quartz glass
Quartz glass
FRNC

FRNC
Aramide fibers

Orange/black
Green

90 mm

135 mm

500 N
500 N/cm

85 kg/km

Multimode graded-index fiber
50/125 pm, OM 2

Hollow core, filled,
diameter 1400 um

Splittable

50 um
125 ym
2.9 mm
10.5 mm

0.1 mm

0.5 mm

Quartz glass
Quartz glass
PVC

PE

Aramide fibers

Orange/black
Black

105 mm

155 mm

800 N

500 N/cm
300 N/cm
90 kg/km
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PROFINET/Industrial Ethernet

. Technical specifications (continued)

Order No. 6XV1 873-2A 6XV1 873-2B 6XV1 873-2G
Product type designation FO Standard Cable GP FO FRNC Cable GP FO Ground Cable
Permitted ambient conditions
Ambient temperature
e During operation -25 ... +80 °C -40 ... +70 °C -40 ... +75°C
¢ During storage -25...+80°C -40 ... +70 °C -40 ... +75°C
¢ During transport -25...+80°C -40 ... +70 °C -40 ... +75°C
e During mounting -5...+50 °C -5 ... +50°C -5 ... +50°C
Behavior in fire Flame-retardant in accordance with  Flame-retardant in accordance with  Flammable
IEC 60332-1-2 and IEC 60332-3-22 |EC 60332-1-2 and |IEC 60332-3-22
(Cat. A) (Cat. A)
Chemical resistance
e against mineral oil Limited resistance Limited resistance Resistant
® against grease Limited resistance Limited resistance Resistant
® against water Limited resistance Limited resistance Resistant
Radiological resistance to UV Resistant Resistant Resistant
radiation
Product properties,
functions, components
General
Product property
¢ Halogen-free No Yes No
e Silicon-free Yes Yes Yes
Product component: protection No No Yes
against rodents
Cable length with glass FOC
® Maximum with 100BaseFX and 5000 m 5000 m 5000 m
Industrial Ethernet
® Maximum with 1000BaseSX and 750 m 750 m 750 m
Industrial Ethernet
e Maximum with 1000BaselL.X and 2000 m 2000 m 2000 m
Industrial Ethernet
® Maximum with PROFIBUS 3000 m 3000 m 3000 m
Standards, specifications,
approvals
Certificate of suitability UL approval: UL approval: -
OFN (NEC Article 770, UL 1651) /  OFN (NEC Article 770, UL 1651) /
CSA approval: CSA approval:
OFN 90 Cel, FT1, FT4 OFN (CSA standard C22.2
(CSA Standard C22.2 No232-M1988)
No232-M1988)
® RoHS compliance Yes Yes Yes

Marine classification corporation

e Bureau Veritas (BV)

® Germanischer Lloyd (GL)

e Llyods Register of Shipping (LRS)
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Cabling technolog

Glass fiber-optic cables

. Technical specifications (continued)

Order No.
Product type designation

6XV1 873-2C
FO Trailing Cable

6XV1 873-2D
FO Trailing Cable GP

Product description
Suitability for application

Design of preassembled FO cable
Cable designation
Cable length

Glass fiber-optic cable, sold by the meter, in bulk

Flexible cable for use in trailing cables with
high mechanical stress, without UL approval

Can be fitted with four BFOC or SC connectors
AT-W(ZN)Y(ZN)11Y 2G 50/125

Glass fiber-optic cable, sold by the meter, in bulk

Flexible cable for use in trailing cables with
high mechanical stress, UL approval

Can be fitted with four BFOC or SC connectors
AT-W(ZN)Y(ZN)Y 2G 50/125

Optical data
Attenuation factor per length

e Max. at 850 nm 2.7 dB/km 2.7 dB/km

® Max. at 1300 nm 0.7 dB/km 0.7 dB/km

* Max. at 1550 nm - -

Bandwidth length product

e At 850 nm 600 GHz'm 600 GHz'm

e At 1300 nm 1200 GHz'm 1200 GHz'm
Mechanical data

Number of fibers per FO core 1 1

Number of FO cores per FO cable 2 2

Design of FO fiber
Design of FO core
Design of FO cable

Outer diameter

e of optical fiber

e of optical fiber sheath
¢ of FO core sheath

¢ of cable

Symmetrical deviation

e of outer diameter of FO core
sheath

e of outer diameter of cable

Material

e of optical fiber core

e of optical fiber sheath
¢ of FO core sheath

¢ of FO cable sheath

e of the strain relief

Color
e of FO core sheath
¢ of the cable sheath

Bending radius

e Minimum permitted single
bending radius

* Minimum permitted repeated
bending radius

Number of bending cycles
Maximum tensile load

Short-term lateral force per length
Continuous lateral force per length
Weight per length

Multimode graded-index fiber 50/125 pm, OM 2
Hollow core, filled, diameter 1400 um
Splittable

50 um
125 um
2.9 mm
10.5 mm

0.1 mm

0.5 mm

Quartz glass
Quartz glass
PVC

PUR

Aramide fibers

Orange/black
Green

150 mm

200 mm

5000 000
800 N

700 N/cm
400 N/cm
90 kg/km

Multimode graded-index fiber 50/125 pm, OM 2
Hollow core, filled, diameter 1400 um
Splittable

50 um
125 uym
2.9 mm
10.5 mm

0.1 mm

0.5 mm

Quartz glass
Quartz glass
PVC

PVC

Aramide fibers

Orange/black
Green

150 mm

200 mm

3500 000
800 N

700 N/cm
400 N/cm
90 kg/km
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. Technical specifications (continued)

Order No.
Product type designation

6XV1 873-2C
FO Trailing Cable

6XV1 873-2D
FO Trailing Cable GP

Permitted ambient conditions

Ambient temperature
e During operation

¢ During storage

¢ During transport

® During mounting

Ambient conditions for operation
IP degree of protection
Behavior in fire

Chemical resistance
e against mineral oil
® against grease

® against water

-40 ... +80°C
-40 ... +80 °C
-40 ... +80°C
-5...+50°C

Flammable

Resistant
Resistant
Limited resistance

-25...+80°C
-25 ... +80°C
-25...+80°C
-5...+50°C

Flame-retardant in accordance with IEC 60332-1-2

and |IEC 60332-3-22 (Cat. A)

Limited resistance
Limited resistance
Limited resistance

Radiological resistance to Resistant Resistant
UV radiation
Product properties,
functions, components
General
Product property
¢ Halogen-free No No
e Silicon-free Yes Yes
Product component: protection No No
against rodents
Cable length with glass FOC
e Maximum with 100BaseFX and 5000 m 5000 m
Industrial Ethernet
e Maximum with 1000BaseSX and 750 m 750 m
Industrial Ethernet
e Maximum with 1000BaselX and 2000 m 2000 m
Industrial Ethernet
® Maximum with PROFIBUS 3000 m 3000 m
Standards, specifications,
approvals
Certificate of suitability - UL approval:
OFN (NEC Atrticle 770, UL 1651) /
CSA approval: OFN 90 Cel, FT1, FT4
(CSA Standard C22.2 No232-M1988)
* RoHS compliance Yes Yes

Marine classification corporation

e Bureau Veritas (BV)

e Germanischer Lloyd (GL)

e Llyods Register of Shipping (LRS)
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Glass fiber-optic cables

. Technical specifications (continued)

Order No.
Product type designation

6XV1 820-5AH10
Fiber Optic Standard Cable

6XV1 820-7AH10
INDOOR Fiber Optic Cable

Product description
Suitability for application

Design of preassembled FO cable
Cable designation
Cable length

Flexible glass fiber-optic cable, sold by the meter,
in bulk

Cable for indoor and outdoor use

can be fitted with four BFOC connectors
AT-V(ZN)YY 2X1 G 62.5/125

Glass fiber-optic cable, sold by the meter, in bulk

Crush-resistant, halogen-free and flame-retardant
cable for indoor use

can be fitted with four BFOC connectors
I-V(ZN)HH 2x1 G 62.5/125

Optical data
Attenuation factor per length

® Max. at 850 nm 3.1 dB/km 3.1 dB/km
* Max. at 1300 nm 0.8 dB/km 0.8 dB/km
* Max. at 1550 nm - -
Bandwidth length product

e At 850 nm 200 GHz'm 200 GHz'm
e At 1300 nm 600 GHz'm 600 GHz'm
Mechanical data

Number of fibers per FO core 1 1

Number of FO cores per FO cable 2 2

Design of FO fiber
Design of FO core
Design of FO cable

Outer diameter

e of optical fiber

o of optical fiber sheath
e of FO core sheath

Symmetrical deviation

e of outer diameter of FO core
sheath

e of outer diameter of cable
Width of cable sheath
Thickness of cable sheath

Symmetrical tolerance of cable
sheath thickness

Material

o of optical fiber core

e of optical fiber sheath

e of FO core sheath

¢ of FO cable sheath

e of the strain relief

Color
e of FO core sheath
¢ of the cable sheath

Bending radius

e Minimum permitted single
bending radius

* Minimum permitted repeated
bending radius

Multimode graded-index fiber 62.5/125 pm, OM 2
Compact core, diameter 900 pm
Splittable outer cable

62.5 um
125 um
3.5 mm

9.8 mm
6.3 mm

Quartz glass

Quartz glass

PVC

PVC

Aramide fibers with additionally integrated
compression protection elements

Gray
Black

80 mm

80 mm

Multimode graded-index fiber 62.5/125 pm, OM 2
Solid core, diameter 900 um
Splittable inner cable

62.5 um
125 um
2.9 mm

0.1 mm

6.8 mm
3.9 mm

Quartz glass
Quartz glass
FRNC

FRNC
Aramide fibers

Gray
Orange

30 mm

50 mm
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. Technical specifications (continued)

Order No.
Product type designation

6XV1 820-5AH10
Fiber Optic Standard Cable

6XV1 820-7AH10
INDOOR Fiber Optic Cable

Number of bending cycles

Maximum tensile load 1500 N 200 N
Short-term lateral force per length - 300 N/cm
Continuous lateral force per length 200 N/cm 100 N/cm
Weight per length 70 kg/km 30 kg/km
Permitted ambient conditions

Ambient temperature

¢ During operation -20 ... +60 °C -20 ... +60 °C
¢ During storage -25 ... +70°C -25 ... +70°C
e During transport -25 ... +70°C -25 ... +70°C
e During mounting -5...450°C -5...+50°C

Behavior in fire

Chemical resistance
® against mineral oil
® against grease

® against water

Radiological resistance to UV
radiation

Flame-retardant in accordance with IEC 60332-1-2
and |IEC 60332-3-22 (Cat. A)

Not resistant
Not resistant
Limited resistance

Resistant

Flame-retardant in accordance with IEC 60332-1-2
and |IEC 60332-3-22 (Cat. A)

Not resistant
Not resistant
Limited resistance

Not resistant

Product properties,
functions, components
General

Product property
® Halogen-free
e Silicon-free

Product component: protection
against rodents

Cable length with glass FOC

e Maximum with 100BaseFX and
Industrial Ethernet

e Maximum with 1000BaseSX and
Industrial Ethernet

e Maximum with 1000Basel.X and
Industrial Ethernet

e Maximum with PROFIBUS

No
Yes

No

4000 m

350 m

550 m

3000 m

Yes
Yes

No

4000 m

350 m

550 m

3000 m

Standards, specifications,
approvals

Certificate of suitability

® RoHS compliance

Marine classification corporation

¢ Bureau Veritas (BV)

e Germanischer Lloyd (GL)

e Llyods Register of Shipping (LRS)

Yes

Yes
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Glass fiber-optic cables

. Technical specifications (continued)

Order No.
Product type designation

6XV1 820-6AH10
Flexible Fiber Optic Trailing Cable

6XV1 830-O0NH10
SIENOPYR Marine Duplex FO Cable

Product description

Suitability for application

Design of preassembled FO cable
Cable designation

Flexible glass fiber-optic cable,
sold by the meter, in bulk

Flexible cable for indoor
and outdoor use in trailing cables

can be fitted with four BFOC connectors
AT-W11Y(ZN)11Y 2 G 62.5/125

Glass fiber-optic cable, SIENOPYR marine cable,

sold by the meter, non-assembled

For fixed installation on ships and offshore units,
in all rooms and exposed decks, marine approval

assigned
can be fitted with four BFOC connectors

MI-VHH 2G 62.5/125 3.1B200 + 0.8F600 + 2x1Cu

300V
Cable length - -
Optical data
Attenuation factor per length
® Max. at 850 nm 3.1 dB/km 3.1 dB/km
* Max. at 1300 nm 0.8 dB/km 0.8 dB/km
* Max. at 1550 nm - -
Bandwidth length product
® At 850 nm 200 GHz'm 200 GHz'm
e At 1300 nm 600 GHz'm 600 GHz'm
Mechanical data
Number of fibers per FO core 1 1
Number of FO cores per FO cable 2 2

Design of FO fiber
Design of FO core
Design of FO cable

Outer diameter

e of optical fiber

e of optical fiber sheath
¢ of FO core sheath

¢ of cable

Material

o of optical fiber core

e of optical fiber sheath
e of FO core sheath

¢ of FO cable sheath

e of the strain relief

Color
e of FO core sheath
¢ of the cable sheath

Bending radius

e Minimum permitted single
bending radius

e Minimum permitted repeated
bending radius

Number of bending cycles
Maximum tensile load
Weight per length

Multimode graded-index fiber 62.5/125 pm, OM 2
Hollow core, filled, diameter 1400 um
Splittable outer cable

62.5 um
125 um
3.5 mm
12.9 mm

Quartz glass
Quartz glass
PUR
PUR

Aramide fibers, plus central element made of glass-

reinforced plastic

Black
Black

150 mm
150 mm
100 000

1000 N
130 kg/km

Multimode graded-index fiber 62.5/125 pm, OM 2

Solid core
Splittable outer cable

62.5 um
125 uym
2.9 mm
13.3 mm

Mineral glass

Polyolefin
SHF1 mixture
Aramide fibers

Black

133 mm

266 mm

250 N
220 kg/km
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Glass fiber-optic cables

. Technical specifications (continued)

Order No.
Product type designation

6XV1 820-6AH10
Flexible Fiber Optic Trailing Cable

6XV1 830-0NH10
SIENOPYR Marine Duplex FO Cable

Permitted ambient conditions

Ambient temperature
e During operation

¢ During storage

¢ During transport

® During mounting

Ambient conditions for operation

IP degree of protection
Behavior in fire

Chemical resistance
e against mineral oil
® against grease

® against water

Radiological resistance to
UV radiation

-30 ... +60 °C
-30 ... +70°C
-30... +70°C
-30 ... +60 °C
Flammable
Resistant
Resistant

Limited resistance
Resistant

-40 ... +80°C
-40 ... +80°C
-40 ... +80°C
-10... +50°C

At temperatures below -10 °C,

the cables must not be exposed to any movements
in excess of the vibrations and oscillations

which are normal on ships

Flame-retardant in accordance with IEC 60332-3
(Cat. A)

Limited resistance
Resistant

Product properties, functions,
components General

Product property

® Halogen-free

e Silicon-free

Product component: protection

against rodents

Cable length with glass FOC

* Maximum with 100BaseFX and
Industrial Ethernet

e Maximum with 1000BaseSX and
Industrial Ethernet

® Maximum with 1000BaselLX and
Industrial Ethernet

e Maximum with PROFIBUS

Yes
Yes

No

4000 m

350 m

550 m

3000 m

Yes
Yes

No

3000 m

Standards, specifications,
approvals

Certificate of suitability

® RoHS compliance

Marine classification corporation

e Bureau Veritas (BV)

e Germanischer Lloyd (GL)

e Llyods Register of Shipping (LRS)

Yes

Yes

Yes
Yes
Yes
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. Technical specifications (continued)

Order No.
Product type designation

6XV1 873-2R
MM FO robust cable GP

6XV1 843-2R
SM FO robust cable GP

Product description
Suitability for application
Design of preassembled FO cable

Cable designation
Cable length

Glass fiber-optic cable, sold by the meter, in bulk

Cable with longitudinal and lateral water tightness
with non-metallic protection against rodents for
outdoor and indoor use and for direct laying in soil

Can be fitted with two BFOC, SC and
LC duplex plugs

AT-V(ZN)H(ZN)BH 2G50/125

Glass fiber-optic cable, sold by the meter, in bulk

Cable with longitudinal and lateral water tightness
with non-metallic protection against rodents for
outdoor and indoor use and for direct laying in soil

Can be fitted with two BFOC, SC and
LC duplex plugs

ATV(ZN)H(ZN)BH 4E9/125

Optical data
Attenuation factor per length

e Max. at 850 nm 2.7 dB/km -

* Max. at 1300 nm 1 dB/km 0.5 dB/km
* Max. at 1550 nm - 0.5 dB/km
Bandwidth length product

* At 850 nm 600 GHz'm -

e At 1300 nm 1200 GHz'm -
Mechanical data

Number of fibers per FO core 1 1

Number of FO cores per FO cable 2 4

Design of FO fiber
Design of FO core
Design of FO cable

Outer diameter

o of optical fiber

e of optical fiber sheath
e of FO core sheath

e of cable

Material

e of optical fiber core

e of optical fiber sheath
e of FO core sheath

¢ of FO cable sheath

e of the strain relief

Color
e of FO core sheath

¢ of the cable sheath

Bending radius

e Minimum permitted single
bending radius

e Minimum permitted repeated
bending radius

Number of bending cycles
Maximum tensile load

Short-term lateral force per length
Continuous lateral force per length
Weight per length

Multimode graded-index fiber 50/125/245 pm, OM2
Solid core, diameter 900 um
Splittable

50 um

125 pm
2.2mm
7.5 mm

Quartz glass

Quartz glass

PE flame-retardant

PE flame retardant

Aramide fibers and glass roving

orange / black, with directional arrow

Black

25 mm

40 mm

1000 N

600 N/cm
200 N/cm
67 kg/km

Single-mode fiber 4E9/125/900, OS1 and OS2
Solid core, diameter 900 um
Splittable

9 um
125 ym
2.2 mm
9 mm

Quartz glass
Quartz glass
PE flame retardant
PE flame retardant

Aramide fibers, plus central support element and
glass roving

orange / black, with directional arrow
(numbering of the core pairs with 1 and 2)
Black

90 mm

135 mm

1000 N

600 N/cm
200 N/cm
87 kg/km
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. Technical specifications (continued)

Order No. 6XV1 873-2R 6XV1 843-2R
Product type designation MM FO robust cable GP SM FO robust cable GP

Permitted ambient conditions

Ambient temperature

e During operation -40 ... +70 °C -40 ... +70 °C
¢ During storage -40 ... +70 °C -40 ... +70°C
¢ During transport -40 ... +70 °C -40 ... +70 °C
e During mounting -20 ... +60 °C -20 ... +60 °C

Ambient conditions for operation - -
IP degree of protection - -

Behavior in fire Flame-retardant in accordance with IEC 60332-3-24 Flame-retardant in accordance with IEC 60332-3-24
Chemical resistance

® against mineral oil Limited resistance Limited resistance

® against grease Limited resistance Limited resistance

® against water Resistant Resistant

Radiological resistance to Resistant Resistant

UV radiation

Product properties,
functions, components

General

Product property

¢ Halogen-free Yes Yes
e Silicon-free Yes Yes
Product component: protection Yes Yes

against rodents

Cable length with glass FOC
* Maximum with 100BaseFX and 5000 m 26 000 m
Industrial Ethernet

e Maximum with 1000BaseSX and 750 m -
Industrial Ethernet

® Maximum with 1000BaselLX and 2000 m 5000 m
Industrial Ethernet

e Maximum with PROFIBUS 3000 m 15000 m

Standards, specifications,

approvals

Certificate of suitability - -
® RoHS compliance Yes Yes

Marine classification corporation

e Bureau Veritas (BV) - -
e Germanischer Lloyd (GL) - -
e Llyods Register of Shipping (LRS) - -
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Order No.
Product type designation

6GK1 901-0DA20-0AA0
BFOC connector set

Ordering data Order No.
FO standard cable GP

50/125/1400 2

Multimode cable, 6XV1 873-2A

Product description
Suitability for application

BFOC connector set

for the connection of
glass fiber-optic cables

sold by the meter;
max. length 1000 m;
minimum order 20 m;

Transmission rate

Transmission rate
e 1 with Industrial Ethernet
e 2 with Industrial Ethernet
e 3 with Industrial Ethernet
e with PROFIBUS

10 Mbit/s

100 Mbit/s

1 000 Mbit/s

9.6 kbit/s ... 12 Mbit/s

Preferred lengths )
pre-assembled
with 4 BFOC connectors

*05m
e1m
e2m
*3m

Interfaces

Number of optical connections for
fiber-optic cables

Number of optical connections for
network components or terminals

Design of electrical connection
FastConnect

BFOC connector

No

*5m

*10m
e15m
e20m
*30m
*40m
*50m
*80m

Mechanical data
Enclosure material

Metal and plastic

e 100 m
* 150 m
® 200 m

Design, dimensions and weights
Type of cable outlet

180 degree cable outlet

300 m
Preferred lengths

Width 10 mm p(e—assembled
Height 10 mm with 4 SC connectors
Depth 10 mm * ?-5 m

e1m
Net weight 8¢ e2m
Permitted ambient conditions *3m
IP degree of protection IP20 ¢ ?Om

*10m
Product properties, e15m
functions, components
General ° ;8 m

- L m

Product property silicon-free Yes °40m
Product component strain relief Yes e50m
Standards, specifications, °*80m
approvals * 100 m
Certificate of suitability: Yes *150m
RoHS conformity 200 m

300 m

6XV1 873-3AH05
6XV1 873-3AH10
6XV1 873-3AH20
6XV1 873-3AH30
6XV1 873-3AH50
6XV1 873-3AN10
6XV1 873-3AN15
6XV1 873-3AN20
6XV1 873-3AN30
6XV1 873-3AN40
6XV1 873-3AN50
6XV1 873-3AN80
6XV1 873-3AT10
6XV1 873-3AT15
6XV1 873-3AT20
6XV1 873-3AT30

6XV1 873-6AH05
6XV1 873-6AH10
6XV1 873-6AH20
6XV1 873-6AH30
6XV1 873-6AH50
6XV1 873-6AN10
6XV1 873-6AN15
6XV1 873-6AN20
6XV1 873-6AN30
6XV1 873-6AN40
6XV1 873-6AN50
6XV1 873-6AN80
6XV1 873-6AT10
6XV1 873-6AT15
6XV1 873-6AT20
6XV1 873-6AT30

FO FRNC cable 50/125/1400 2)

Multimode cable,
sold by the meter;
max. length 1000 m;
minimum order 20 m;

6XV1 873-2B
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Ordering data Order No. Order No.

FO trailing cable 50/125/1400 @) FO robust cable GP 6XV1 873-2R
: 50/125/900 °)

Multimode cable, 6XV1 873-2C

sold by the meter;

max. length 1000 m;
minimum order 20 m;
Preferred lengths )
pre-assembled

with 4 BFOC connectors

*3m

e5m

*10m

*20m

*50m

100 m

Preferred lengths ")

pre-assembled
with 4 SC connectors

*3m
*5m
e10m
e20m
e50m
e 100 m

6XV1 873-3CH30
6XV1 873-3CH50
6XV1 873-3CN10
6XV1 873-3CN20
6XV1 873-3CN50
6XV1 873-3CT10

6XV1 873-6CH30
6XV1 873-6CH50
6XV1 873-6CN10
6XV1 873-6CN20
6XV1 873-6CN50
6XV1 873-6CT10

FO trailing cable GP
50/125/1400 2
Multimode cable,
sold by the meter;
max. length 1000 m;
minimum order 20 m;

Preferred lengths ")
pre-assembled
with 4 BFOC connectors

*3m
*5m
*10m
e20m
e50m
e 100 m

Preferred lengths
pre-assembled

with 4 SC connectors
*3m

5m

e10m

*20m

*50m

¢ 100 m

6XV1 873-2D

6XV1 873-3DH30
6XV1 873-3DH50
6XV1 873-3DN10
6XV1 873-3DN20
6XV1 873-3DN50
6XV1 873-3DT10

6XV1 873-6DH30
6XV1 873-6DH50
6XV1 873-6DN10
6XV1 873-6DN20
6XV1 873-6DN50
6XV1 873-6DT10

FO ground cable 50/125/1400 2)

Multimode cable,
sold by the meter;
max. length 2000 m;
minimum order 20 m;

Preferred lengths ")
pre-assembled
with 4 BFOC connectors

e 100 m
*200m
®300m
Preferred lengths ")

pre-assembled
with 4 SC connectors

¢ 100 m
* 200 m
300 m

Siemens IK Pl
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6XV1 873-2G

6XV1 873-3GT10
6XV1 873-3GT20
6XV1 873-3GT30

6XV1 873-6GT10
6XV1 873-6GT20
6XV1 873-6GT30

Multimode cable,
sold by the meter;
max. length 2000 m;
minimum order 20 m;

Standard FIBER OPTIC CABLE
(62.5/125/900), segmentable 2

Multimode cable,
sold by the meter,;
max. length 2000 m
minimum order 20 m

Preferred lengths ")
pre-assembled
with 4 BFOC plugs

*1m
*2m
*3m
e4m
*5m
*10m
e15m
e20m
e30m
*40m
*50m
*55m
e60m
e65m
e70m
*75m
*80m
e 100 m
e 120m
e 130m
e 150 m
¢ 200 m
e 250 m
© 300 m

6XV1 820-5AH10

6XV1 820-5BH10
6XV1 820-5BH20
6XV1 820-5BH30
6XV1 820-5BH40
6XV1 820-5BH50
6XV1 820-5BN10
6XV1 820-5BN15
6XV1 820-5BN20
6XV1 820-5BN30
6XV1 820-5BN40
6XV1 820-5BN50
6XV1 820-5BN55
6XV1 820-5BN60
6XV1 820-5BN65
6XV1 820-5BN70
6XV1 820-5BN75
6XV1 820-5BN80
6XV1 820-5BT10
6XV1 820-5BT12
6XV1 820-5BT13
6XV1 820-5BT15
6XV1 820-5BT20
6XV1 820-5BT25
6XV1 820-5BT30

INDOOR FIBER OPTIC CABLE
(62.5/125/900), segmentable 2)

Multimode cable,
sold by the meter;
max. length 2000 m
minimum order 20 m

Preferred lengths;
pre-assembled

with 4 BFOC connectors
*05m
e1m
e2m
*3m
*5m
*10m
e15m
e20m
*25m
*50m
°e75m
¢ 100 m

6XV1 820-7AH10

6XV1 820-7BH05
6XV1 820-7BH10
6XV1 820-7BH20
6XV1 820-7BH30
6XV1 820-7BH50
6XV1 820-7BN10
6XV1 820-7BN15
6XV1 820-7BN20
6XV1 820-7BN25
6XV1 820-7BN50
6XV1 820-7BN75
6XV1 820-7BT10
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PROFINET/Industrial Ethernet
Cabling technolog

Glass fiber-optic cables

. Ordering data Order No. . More information
FLEXIBLE FIBER OPTIC CABLE You can order components supplementary to the SIMATIC NET
trailing cable cabling range from your local contact.
(62.5/125/1400), segmentable 2) Tochnical advi this subiect | iable f
chnical advice on thi is available from:
Multimode cable, 6XV1 820-6AH10 e e,l c s subjectis a a
sold by the meter; J. Hertlein
max. length 2000 m | IASC IC PRM 4
minimum order 20 m Phone: +49 (0)911/750 44 65

Preferred lengths: E-mail: juergen.hertlein@siemens.com

pre-assembled
with 4 BFOC connectors

eim 6XV1 820-6BH10
2m 6XV1 820-6BH20
*3m 6XV1 820-6BH30
e5m 6XV1 820-6BH50
*10m 6XV1 820-6BN10
e15m 6XV1 820-6BN15
*20m 6XV1 820-6BN20
*30m 6XV1 820-6BN30
*50m 6XV1 820-6BN50
SIENOPYR marine duplex 6XV1 830-0NH10
fiber-optic cable;

(62.5/125/900)

Fiber-optic cable for routing on
ships and offshore platforms
Multimode cable,

sold by the meter;

max. length 1000 m

minimum order 20 m

FO robust cable GP
4E9/125/900 2)

Singlemode cable, 6XV1 843-2R
sold by the meter;

max. length 2000 m;

minimum order 20 m;

Accessories

Multimode FO BFOC 6GK1 901-0DA20-0AA0
connector set

for FO standard cable
(50/125/1400),

FO ground cable (50/125/1400),
flexible FO trailing cable,
INDOOR FO cable
(62.5/125/900), 20 units

Multimode FO LC duplex plug 6GK1 901-0RB10-2AB0

LC duplex plug (10 units)

for INDOOR FO cable
(62.5/125/900),

FO robust cable GP (50/125/900),
FO standard cable (62.5/125/900)

Singlemode FO LC duplex plug 6GK1 901-0SB10-2AB0

LC duplex plug (10 units)
for FO robust cable GP
(4E9/125/900)

SIMATIC NET Manual Collection = 6GK1 975-1AA00-3AAQ

Electronic manuals for
communication systems,
communication protocols, and
communication products;

on DVD;

German/English

Special fiber-optic cables, lengths and accessories available
on request

Special tools and specially trained personnel are required for
pre-assembling glass fiber-optic cables

Further language versions and manuals can be found for the
respective products at www.siemens.com/automation/csi/net

L)

@
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PROFINET/Industrial Ethernet
Cabling technolog

POF and PCF fiber-optic cables

. Overview

e Electrical isolation of PROFINET/Ethernet devices

¢ Protection of the transmission path against electromagnetic
interference

e Up to 50 m cable length with plastic fiber optic cables and
up to 100 m with PCF fiber optic cables

¢ Rugged fiber-optic standard cables, designed for industrial
applications

e Extensive approvals (UL)

. Benefits

get Designed for Industry

e Plastic and PCF fiber optic cables can be pre-assembled
on site

e Easy connector assembly on site
* Time savings on start-up thanks to pre-assembled cables

¢ Protection of the transmission path against electromagnetic
interference

e Tap-proof, because the cable does not radiate

. Application

SIMATIC NET POF and PCF fiber optic conductors are used to
construct optical indoor PROFINET and Industrial Ethernet
networks. Devices with integral optical interface (SC RJ
connection system) are, for example, SCALANCE X200-4P IRT,
SCALANCE X201-3P IRT, SCALANCE X202-2P IRT,
SCALANCE X101-1POF and ET 200S.

POF and PCF fiber optic cables can be assembled easily on site
with SC RJ plugs. The maximum cable length between two
devices is 50 m for POF and 100 m for PCF fiber-optic cables.
PCF cables are also available preassembled with 2 SC RJ

plugs.

. Design

Different types of POF and PCF fiber optic cables are offered:
POF fiber optic cables

Rugged round cables with green outer sheath and Kevlar strain
relief elements as well as two plastic fibers with rugged Polyamid
inner sheath for applications indoors/outdoors with cable
lengths up to 50 m. The cables are suitable for assembly in the
field.

o PO Standard Cable GF (General Purpose);
for applications indoor/outdoors

e POF Trailing Cable;
for trailing cable applications

outer sheath

strain relief using
aramide yarn

POF fiber  single core sheath

G_IK10_XX_10179

PCF fiber optic cables

Rugged round cables with green outer sheath and Kevlar strain
relief elements for applications indoor/outdoors with cable
lengths up to 100 m. The cables are suitable for assembly in the
field.

e PCF Standard Cable GP (General Purpose);
for applications indoor/outdoors with cable lengths up to
100 m.

e PCF fiber-optic trailing cable;
for trailing cable applications with cable lengths of up to
100 m. The cable is suitable for assembly in the field.
The following cable versions are available:
- PCF Trailing Cable;
cable for high mechanical stress, PUR outer sheath,
no UL approval
- PCF Trailing Cable GP (general purpose);
cable for low mechanical stress, PVC outer sheath,
with UL approval

outer sheath
support element

‘ ' fleece wrapping

P e with strain relief %

using aramide elements %

PCF fiber 9 %
yarn o

<

hollow core ]

m Siemens IK Pl - 2012




© Siemens AG 2011

PROFINET/Industrial Ethernet

Cabling technolog

POF and PCF fiber-optic cables

. Technical specifications

Order No.
Product type designation

6XV1 874-2A
POF Standard Cable GP

6XV1 874-2B
POF Trailing Cable

Product description

Suitability for application
Design of preassembled FO cable

Cable designation
Cable length

Fiber-optic cable with poly-optical fiber,
sold by the meter, non-assembled

Cable for fixed installation indoors, UL approval

Can be fitted with SC RJ or SC RJ Plug PRO
connectors

I-V4Y(ZN)Y 2P 980/1000

Fiber-optic cable with poly-optical fiber,
sold by the meter, non-assembled

Cable for moving applications (e.g. trailing cables)

Can be fitted with SC RJ or SC RJ Plug PRO
connectors

I-V4Y(ZN)11Y 2P 980/1000 FLEX UL

Optical data

Maximum damping factor
per length at 650 nm

Bandwidth length product
at 650 nm

0.16 dB/m

1 GHz'm

0.18 dB/m

1 GHz'm

Mechanical data

Number of fibers per FO core
Number of FO cores per FO cable
Design of FO fiber

Outer diameter

e of optical fiber

¢ of optical fiber sheath
e of FO core sheath

¢ of cable

Symmetrical deviation

e of outer diameter of FO core
sheath

Material

o of optical fiber core

e of optical fiber sheath

e of FO core sheath

¢ of FO cable sheath

e of the strain relief

Color

e of FO core sheath
e of cable sheath
Bending radius

e Minimum permitted single
bending radius

e Minimum permitted repeated
bending radius

® With continuous bending
Number of bending cycles
Maximum tensile load

Short-term lateral force per length
Continuous lateral force per length
Weight per length

1
2
Plastic optical fiber 980/1000 um

980 um
1 000 pm
2.2mm
7.8 mm

0.1 mm

Polymethylmethacrylate (PMMA)
Fluoridated special polymer

PA

PVC

Kevlar fibers

Orange/black
Green

100 mm

150 mm

100 N
100 N/cm

65 kg/km

1
2
Plastic optical fiber 980/1000 um

980 um
1000 um
2.2mm
8 mm

0.1 mm

Polymethylmethacrylate (PMMA)
Fluoridated special polymer

PA

PUR

Kevlar fibers

Orange/black
Green

60 mm
60 mm

0.04 m
5000 000
100 N
200 N/cm
20 N/cm
55 kg/km

Siemens IK Pl - 2012 M




© Siemens AG 2011
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Cabling technolog

POF and PCF fiber-optic cables

. Technical specifications (continued)

Order No. 6XV1 874-2A 6XV1 874-2B
Product type designation POF Standard Cable GP POF Trailing Cable
Permitted ambient conditions

Ambient temperature

e During operation -30 ... +70°C -20 ... +70°C

¢ During storage -30... +70°C -40 ... +80°C

¢ During transport -30 ... +70°C -40 ... +80 °C

e During mounting +0 ... +50 °C +5 ... +50 °C

Ambient conditions for operation
IP degree of protection
Behavior in fire

Chemical resistance
® Mineral oil
e Grease

Radiological resistance against
UV radiation

Flame-retardant in accordance with IEC 60332-1-2

Limited resistance
Limited resistance

Not resistant

Flame-retardant in accordance with IEC 60332-1-2

Resistant
Resistant

Resistant

Product properties,
functions, components
General

Product property

® Halogen-free

o Silicon-free

Product component: protection
against rodents

Cable length with plastic optical
fiber

® Maximum with Industrial Ethernet
e Maximum with PROFIBUS

No
Yes

No

50 m

No
Yes

No

50m

Standards, specifications,
approvals

Certificate of suitability

® RoHS compliance

UL approval:

OFN (NEC Article 770, UL 1651) /
CSA approval: OFN

(CSA standard C22.2 No232-M1988)

Yes

UL-758 AWM Style 5422

Yes
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PROFINET/Industrial Ethernet

Cabling technolog

POF and PCF fiber-optic cables

. Technical specifications (continued)

Order No.
Product type designation

6XV1 861-2A
PCF Standard Cable GP

6XV1 861-2C
PCF Trailing Cable

6XV1 861-2D
PCF Trailing Cable GP

Product description

Suitability for application

Design of preassembled FO cable

Cable designation
Cable length

Polymer cladded fiber cable, sold
by the meter, non-assembled

Cable for fixed installation for
indoor and outdoor use,
UL approval

Can be fitted with SC RJ, SC RJ
Plug PRO, BFOC and Simplex
connectors

AT-V(ZN)YY 2K 200/230

Polymer cladded fiber cable, sold
by the meter, non-assembled

Cable for use with high mechanical
stress and moving applications
(e.g. trailing cables), without

UL approval

Can be fitted with SC RJ, SC RJ
Plug PRO, BFOC and Simplex
connectors

AT-V(ZN)Y(ZN)11Y 2K 200/230

Polymer cladded fiber cable, sold
by the meter, non-assembled

Cable for use with high mechanical
stress and moving applications
(e.g. trailing cables), UL approval

Can be fitted with SC RJ, SC RJ
Plug PRO, BFOC and Simplex
connectors

AT-V(ZN)Y(ZN)Y 2K 200/230

Optical data

Maximum damping factor per
length at 660 nm

Bandwidth length product at 650
nm

10 dB/km

17 GHz'm

10 dB/km

17 GHz'm

10 dB/km

17 GHz'm

Mechanical data

Number of fibers per FO core
Number of FO cores per FO cable
Design of FO fiber

Outer diameter

e of optical fiber

e of optical fiber sheath
e of FO core sheath

¢ of cable

Symmetrical deviation

e of outer diameter of FO core
sheath

e of outer diameter of cable

Material

e of optical fiber core

e of optical fiber sheath
e of FO core sheath

¢ of FO cable sheath

e of the strain relief

Color
e of FO core sheath
e of cable sheath

Bending radius

e Minimum permitted single
bending radius

e Minimum permitted repeated
bending radius

Number of bending cycles
Maximum tensile load

Short-term lateral force per length
Continuous lateral force per length
Weight per length

1
2
Step index fiber 200/230 um

200 pym
230 um
2.2mm
7.2mm

0.1 mm

0.5 mm

Quartz glass
Special polymer
PVC

PVC

Aramide fibers

Orange/black
Green

70 mm

105 mm

100N

500 N/cm
300 N/cm
45 kg/km

1
2
Step index fiber 200/230 um

200 pm
230 um
2.2mm
8.8 mm

0.1 mm

0.5 mm

Quartz glass
Special polymer
PVC

PUR

Aramide fibers

Orange/black
Green

130 mm

175 mm

5000 000
800 N

500 N/cm
300 N/cm
85 kg/km

1
2
Step index fiber 200/230 um

200 pym
230 um
2.2mm
8.8 mm

0.1 mm

0.5 mm

Quartz glass
Special polymer
PVC

PVC

Aramide fibers

Orange/black
Green

130 mm

175 mm

5000 000
800 N

500 N/cm
300 N/cm
85 kg/km
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POF and PCF fiber-optic cables

. Technical specifications (continued)

Order No. 6XV1 861-2A 6XV1 861-2C 6XV1 861-2D

Product type designation PCF Standard Cable GP PCF Trailing Cable PCF Trailing Cable GP
Permitted ambient conditions

Ambient temperature

e During operation -40 ... +90 °C 25 ... +75°C -25 ... +75°C

¢ During storage -40 ... +90 °C -30... +75°C -30 ... +75°C

¢ During transport -40 ... +90 °C -30 ... +75°C -30 ... +75°C

e During mounting -5...+50 °C -5 ... +50°C -5 ... +50°C

Behavior in fire

Chemical resistance

Flame-retardant in accordance
with IEC 60332-1-2 and
IEC 60332-3-22 (Cat. A)

Flame-retardant

Flame-retardant in accordance
with [EC 60332-1-2 and
IEC 60332-3-22 (Cat. A)

® Mineral oil Limited resistance Resistant Limited resistance

® Grease Limited resistance Resistant Limited resistance

o Water Limited resistance Limited resistance Limited resistance

Radiological resistance against Resistant Resistant Resistant

UV radiation

Product properties,

functions, components

General

Product property

¢ Halogen-free No No No

e Silicon-free Yes Yes Yes

Product component: protection No No No

against rodents

Cable length with polymer

cladded fiber

e Maximum with Industrial Ethernet 100 m 100 m 100 m

® Maximum with PROFIBUS 400 m 400 m 400 m

Standards, specifications,

approvals

Certificate of suitability UL approval: - UL approval:
OFN (NEC Article 770, UL 1651) / OFN (NEC Article 770, UL 1651) /
CSA approval: CSA approval:
OFN 90 Cel, FT1, FT4 (CSA OFN 90 Cel, FT1, FT4 (CSA
standard C22.2 No232-M1988) standard C22.2 No232-M1988)

® RoHS compliance Yes Yes Yes
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Cabling technolog

POF and PCF fiber-optic cables

. Ordering data Order No. . More information
POF Standard Cable GP 6XV1 874-2A You can order components supplementary to the SIMATIC NET
980/1000 cabling range from your local contact.
POF standard cable for fixed ; ; ; ; ; : .
routing indoors with PVC sheath: Techn|ogl advice on this subject is available from:
sold by the meter J. Hertlein
max. length 1000 m, | IASC IC PRM 4
minimum order 20 m Phone: +49 (0)911/750 44 65
PCF Trailing Cable 980/1000 6XV1 874-2B E-mail: juergen.hertlein@siemens.com

POF trailing cable for use in cable
carriers, with rugged PUR sheath;
sold by the meter

Delivery unit max. 1000 m,
minimum order 20 m

PCF Standard Cable GP 200/230

Standard cable, segmentable, 6XV1 861-2A
sold by the meter;

max. length 2000 m;

minimum order 20 m;

PCF Trailing Cable 200/230

Trailing cable, segmentable, 6XV1 861-2C
sold by the meter;

max. length 2000 m;

minimum order 20 m;

PCF Trailing Cable GP 200/230

Trailing cable, segmentable, 6XV1 861-2D
sold by the meter;

max. length 2000 m;

minimum order 20 m;

Termination Kit 6GK1 900-0MLO00-0AAD
SC RJ POF Plug

Assembly case for local assembly
of SC RJ connectors, comprising
a stripping tool, Kevlar scissors,
microscope, grinding paper and
grinding base

IE SC RJ POF Plug 6GK1 900-0MB00-0ACO

Screw connector for local
assembly on POF FOC
(1 pack = 20 items)

|IE SC RJ POF refill set 6GK1 900-0MNO00-0AAQ

Refill set for Termination Kit

SC RJ POF Plug consisting of
grinding paper and grinding base
(set of 5)

Termination Kit SC RJ PCF Plug ~ 6GK1 900-ONL00-0AA0

Assembly case for local assembly
of SC RJ connectors, comprising
a stripping tool, buffer stripping
tool, Kevlar scissors, fiber
breaking tool, microscope

Industrial Ethernet 6GK1 900-0NB00-0ACO
SC RJ PCF Plug

Screw connector for local
assembly on POF FOC
(1 pack = 10 items)

SIMATIC NET Manual Collection = 6GK1 975-1AA00-3AAQ

Electronic manuals for
communication systems,
communication protocols, and
communication products;

on DVD;

German/English
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POF/PCF FOC Termination Kit

| Overview N Design

outer sheath

strain relief using
aramide yarn

oQF Standard CaPe

—

POF fiber  single core sheath

G_IK10_XX_10179

e Compact, rugged assembly case for POF and PCF fiber-optic ~ Cable construction POF plastic optical fiber
cables

e Special versions for easy assembly of SC RJ plugs on POF
and PCF fiber-optic cables

e The quality of the assembly can be checked using the
enclosed microscope

outer sheath

support element

. Benefits
single core sheath
= ble
5 £ Trailing G2
get Designed for Industry -
e Easy installation of the unassembled cables in industrial N fleece wrapping _
X i with strain relief Q
plants ‘ strain relief AlETiEis S
¢ Flexible assembly of connectors on POF and PCF fiber optic PCF fiber using aramide 3
. |
cables on site (SC RJ connectors) yarn =
¢ Mistakes are prevented with easy visual inspection of the hollow core o
assembled connector on site using a microscope
* Simple repair of POF and PCF fiber optic cables in the field Cable construction PCF plastic optical fiber
[ | Application The kit is available in assembly cases for on-site installation of
) ) SC RJ connectors on PCF fiber-optic cables.
SIMATIC NET POF and PCF fiber-optic cables are used to ) o o
construct optical indoor and outdoor Industrial Ethernet/ It consists of a stripping tool, buffer stripping tool, Kevlar

PROFINET networks. They are easy to assemble on-site withthe ~ SCissors, fiber breaking tool and microscope.
Termination Kits and 2 x 2 RJ connectors. The maximum cable

length between two Industrial Ethernet/PROFINET devices is

100 m for PCF and 50 m for POF fiber-optic cables.

Industrial Ethernet/PROFINET devices with integral optical
interface (SC RJ connection system) are, for example,
SCALANCE X-200P IRT and ET 200S.
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POF/PCF FOC Termination Kit

. Ordering data Order No. . More information
Termination Kit 6GK1 900-0ML00-0AAQ You can order components supplementary to the SIMATIC NET
SC RJ POF Plug cabling range from your local contact.
Assembly case for on-site instal- ; ; ; ; ; ; .
lation of SC RJ POF connectors: Teohmogl advice on this subject is available from:
consisting of stripping tool, Kevlar J. Hertlein
cutters, SC RJ grinding plate, | IASC IC PRM 4
grinding paper, grinding base Phone: +49 (0)911/750 44 65
and microscope E-mail: juergen.hertlein@siemens.com

Termination Kit SC RJ PCF Plug ~ 6GK1 900-ONL00-0AA0

Assembly case for on-site
assembly of SC RJ PCF
connectors, comprising a
stripping tool, buffer stripping
tool, Kevlar cutters, fiber breaking
tool and microscope

Accessories

IE SC RJ POF Plug 6GK1 900-0MB00-0ACO
20 plugs for on-site assembly

IE SC RJ PCF Plug 6GK1 900-ONB00-0ACO
10 plugs for on-site assembly

IE SC RJ POF refill set 6GK1 900-0MNO0-0AAQ

Refill set for Termination Kit

SC RJ POF Plug consisting of
grinding paper and grinding plate
(set of B)
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Industrial Ethernet switches / media converters

Overview

Industrial Ethernet switching components comprise

e Compact switch modules (CSM)

e SCALANCE X Industrial Ethernet switches

e Communications processors (CP) with integral switch

Compact switch modules (CSM)

Unmanaged switches for use directly on the SIMATIC for
interface expansion and integration of machines into existing
plant networks

SCALANCE X-000/XB-000 unmanaged

Unmanaged switches with electrical and/or optical ports for
designing small networks for machine or plant islands with
10/100/1000 Mbit/s

SCALANCE X-100 unmanaged

Switches with electrical and/or optical ports, redundant power
supply, and signaling contact for use in machine-level applica-
tions (also available as media converter with two ports for
conversion between two different media).

SCALANCE X-200 managed

For universal use, from machine-level applications to networked
subsystems. Configuration and remote diagnosis are integrated
into the STEP 7 engineering tool. This increases the plant avail-
ability. Devices with a high degree of protection permit
cabinetless installation.

Corresponding switches (SCALANCE X-200IRT) are also
available for use in subsystem networks with hard real-time
requirements and maximum availability.

SCALANCE XF-200 managed

The functions of the SCALANCE XF-200 Industrial Ethernet
switches correspond to those of the SCALANCE X-200 switches.
The flat design in ET 200S format (IP20 protection) mean they
are optimally suitable for space-saving use in small control
boxes.

SCALANCE X-300 managed

Networking of subsystem/plant areas, as well as linking to the
enterprise network. The SCALANCE X-300 managed product
line combines the firmware functionality of the SCALANCE X-400
line with the compact design of the SCALANCE X-200 line.
This means the SCALANCE X-300 switches have extended
management functions and an extended firmware functionality
compared to the SCALANCE X-200 switches.

Electrical and optical Gigabit Ethernet ports are available in
addition.

SCALANCE XR-300 managed

The functions of the SCALANCE XR-300 Industrial Ethernet
switches correspond to those of the SCALANCE X-300 switches.
Designed as rack switches, they are particularly suitable for use
in 19" control cabinets. They are also fully modular, and can be
adapted to the respective task using 2-port media modules
(electrical and optical).

EEC versions (Enhanced Environmental Conditions) in compact
and rack design can be used in power engineering systems and
under difficult environmental conditions.

Siemens IK Pl - 2012

SCALANCE X-400 managed (layer 3)

For use in high-performance plant networks (e.g. with high-
speed redundancy). Thanks to the modular design, the switches
can be adapted to the respective task . Due to the support of
IT standards (e.g. VLAN, IGMP, RSTP), the seamless integration
of automation networks into existing office networks is possible.

Routing functions on layer 3 permit communication between
different IP subnetworks.

SCALANCE X-500 managed (layer 3)

For networking and structuring high-performance industrial
networks and for connecting office networks to automation
networks. As a Layer 3 switch, SCALANCE X-500 is extremely
well suited to use as a central component in backbone networks,
e.g. when a high number of ports is required, at extremely high
transmission rates (10 Gigabit Ethernet), or for redundant
connection to an office infrastructure. The rack switch

(19" design) can be used flexibly to suit requirements thanks to
its modular design and the plug-in 4-port media modules
(electrical and optical).

Routing functions on layer 3 permit communication between
different IP subnetworks.

Communications processors for SIMATIC
with integral switch

Managed switches for expanding SIMATIC by Industrial
Ethernet/PROFINET interfaces, and for integrating the PLCs into
existing line or ring topologies.

Use as a router between IP subnets is also possible with the
advanced CPs as a result of the integral layer 3 functionality.
Communications processors for PC with integral switch

Managed switches for expanding industrial PCs by Industrial
Ethernet/PROFINET interfaces, and for integrating the PCs into
existing line topologies.
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Industrial Ethernet switches / media converters

Overview

. Overview (continued)

Network components (SCALANCE X)

©

managed

L =
—
o
<
JE
X

)
£
2

X-100

unmanaged <\ unmanaged
G_IK10_XX_10237

1) additionally supports PROFINET diagnostics

Overview of SCALANCE X Industrial Ethernet switches and components with switch functionality
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. Overview (continued)

Network component Integral switch function

« Basis for integrated networking in industrial Configuration of small networks « Communications processor for interfacing with
automation - from the field to the management PROFINET/Industrial Ethernet including
level integral switch for:
« Network components optimized for various » Easy expansion of the number of ports for: - For interfacing with distributed I/0.
applications: - Connection of local HMI systems - Connection to higher-level networks
- Small and large-scale networks - Connection to higher-level networks - IP routing
- Management functions for network - Service/maintenance - Service/maintenance
structuring

- Configuring of redundant networks
- Use with PROFINET and Industrial Ethernet
* Robust housing for harsh environments « Space-saving design of SIMATIC * SIMATIC or PC module design
* Graded diagnostics concept » Unmanaged Switch with local diagnostics  Functions for network diagnostics

Application areas / type of network /
requirements

High-performance backbone networks with very
high emphasis on functionality / port density /
availability and interface to IT network

High-performance plant network with high O O o
emphasis on functionality and availability

Large networks with high emphasis on functiona- .

X-300EEC/ lity and availability . .

XR-300EEC

G_IK10_XX_10238

Networks with higher emphasis on functionality A 3
and availability

Networks with low emphasis on functionality o o

Networks with low emphasis on functionality and O O
robustness

Very small networks or interface expansion 3
for SIMATIC S7

Very small networks through integrated switch 3 O
in CP

G_IK10_XX_10301

e applies

SCALANCE X Industrial Ethernet switches: Applications
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Overview

. Overview (continued)

® applies 1) with Gigabit version 2) with IRT version

SCALANCE X Industrial Ethernet switches: Function overview

. More information

To assist in selecting the right Industrial Ethernet switches as
well as configuration of modular versions, the SIMATIC NET
Selection Tool is available:

Online version:
www.siemens.com/snst

Offline version:
www.siemens.com/snst-download
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. Overview

e Unmanaged switch for connecting a SIMATIC S7-1200 to an
Industrial Ethernet network with a line, tree or star topology

e Multiplication of Ethernet interfaces on a SIMATIC S7-1200 for
additional connection of up to three programming devices,
operator controls, and further Ethernet nodes

* Simple, space-saving mounting on the SIMATIC S7-1200
mounting rail

e | ow-cost solution for implementing small, local Ethernet
networks

e Connection without any problems using RJ45 standard
connectors

e Simple and fast status display via LEDs on the device

® Integral autocrossover function permits use of uncrossed
connecting cables

. Benefits

get Designed for Industry

® Reduction in assembly costs and mounting space compared
to use of external network components

e Fast commissioning, as no configuration is necessary
e Flexible expansion of the network by simply inserting the CSM

. Design

The CSM 1277 compact switch module offers all advantages of
the SIMATIC S7-1200 design:

e Compact design;
the rugged plastic enclosure contains:
- 4 x RJ45 ports for connecting to Industrial Ethernet
- 3-pole plug-in terminal strip for connection of the external
24 V DC supply on the top
- LEDs for diagnostics and for status display of the Industrial
Ethernet ports

e Simple mounting on the mounting rail of the S7-1200
* Fanless and consequently low-maintenance design

* The module can be replaced without using a programming
device

. Application

The CSM 1277 is an Industrial Ethernet switch of compact
design for use in the SIMATIC S7-1200. The CSM 1277 can be
used to multiply the Ethernet interface of the SIMATIC S7-1200
for simultaneous communication with operator panels,
programming devices, other controllers, or the office world.

The CSM 1277 and the SIMATIC S7-1200 controller can be used
to implement simple automation networks at low cost.

. Function

e Multiplication of Ethernet interfaces of the SIMATIC S7-1200

e Design of a small, local Industrial Ethernet network with three
further nodes

e Automatic detection of data transfer rate by means of
autosensing and autocrossover functions

e | EDs for diagnostics and for status display

Network topology and network configuration

Various network topologies can be implemented using the
CSM 1277 compact switch module:

e Connection of SIMATIC S7-1200 in linear topology:
at least one RJ45 connection of the SIMATIC S7-1200 remains
vacant, e.g. for connecting a programming device (PG)

e Connection of SIMATIC S7-1200 to a higher-level network in a
tree/star topology:
at least two RJ45 connections of the SIMATIC S7-1200 remain
vacant, e.g. for connecting a programming device/operator
panel (PG/OP)

e Design of a small, local network with a SIMATIC S7-1200 and
three further Ethernet nodes
Configuration

The CSM 1277 compact switch module is an unmanaged switch
and need not be configured.

Diagnostics

The following information is displayed on LEDs on the device:
* Power

e Port status

e Data traffic
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. Technical specifications

Order No.
Product type designation

6GK7 277-1AA10-0AA0
CSM 1277

Order No.
Product type designation

6GK7 277-1AA10-0AA0
CSM 1277

Transmission rate

Design, dimensions and weights

Transmission rate 1 10 Mbit/s Type of construction SIMATIC S7-1200 device design
Transmission rate 2 100 Mbit/s Width 45 mm
Interfaces Height 100 mm
Maximum number of electrical/ 4 Depth 75 mm
optical connections for network Net weight 0.15 kg
components or terminal equipment i
i ] Type of mounting

Number of electrical connections « 35 mm DIN rail mounting Yes
* For network components or 4 « Wall mounting Yos

terml!'lal equipment e S57-300 rail mounting No
e For signal contact - -
e For power supply 1 Product functions ]

) : ) Management, configuration,

Design of electrical connection programming
* For network components or RS oo Product function: switch-managed ~ No

terminal equipment
e For signal contact
e For power supply

3-pin terminal block

Standards, specifications,
approvals

Supply voltage, current
consumption, power loss

Standard
e For EMC of FM

Type of power supply DC
Supply voltage, external 24V o for hazardous zone
® Minimum 19.2V
* Maximum 28.8V
: e For CSA and UL safety
Product component: fusing of Yes o for hazardous zone of CSA
power supply input and UL
Type of fusing of 05A/60V ¢ For emitted interference
power supply input * For noise immunity
Current consumption, maximum 0.07 A Certificate of suitability
Effective power loss at 24 V 16W * CE mark
with DC o C-Tick
Permitted ambient conditions
Ambient temperature
¢ During operation 0...60°C
e During storage -40 ... +70 °C
¢ During transport -40 ... +70 °C
Relative humidity at 25 °C without 95 %
condensation during operation,
maximum
IP degree of protection IP20

FM3611: Class 1, Division 2,
Group A, B,C,D/T., CL.1,
Zone 2, GP. IIC, T.. Ta

EN 600079-15:2005,
EN 600079-0:2006, 11 3 G Ex nA Il
T4, KEMA 08 ATEX 0003 X

UL 508, CSA C22.2 No. 142

EN 61000-6-4 (Class A)

EN 61000-6-2

EN 61000-6-2, EN 61000-6-4
Yes

Yes
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. Ordering data Order No. . More information
CSM 1277 compact switch To assist in selecting the right Industrial Ethernet switches as
module well as configuration of modular versions, the SIMATIC NET
Unmanaged switch for 6GK7 277-1AA10-0AA0 Selection Tool is available at:
connecting a SIMATIC S7-1200 Online version:
and up to three further nodes to www.siemens.com/snst
Industrial Ethernet with ) .
10/100 Mbit/s: Offline version:
4 x RJ45 ports; external 24 V DC www.siemens.com/snst-download

power supply, diagnostics on
LEDs, S7-1200 module including
electronic manual on CD-ROM

Accessories
IE TP Cord RJ45/RJ45
TP cable 4 x 2 with 2 RJ45

connectors

e05m 6XV1 870-3QE50

e1m 6XV1 870-3QH10
e2m 6XV1 870-3QH20

°e6m 6XV1 870-3QH60

e 10m 6XV1 870-3QN10

IE FC Outlet RJ45 6GK1 901-1FC00 0AAQ

For connecting Industrial Ethernet
FC cables and TP cords;
graduated prices for 10 and

50 units or more
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Compact switch modules
SIPLUS NET CSM 1277

. Overview

e Unmanaged switch for connection of SIPLUS S7-1200 to an
Industrial Ethernet network with a line, tree or star topology

e Multiplication of Ethernet interfaces on a SIPLUS S7-1200 for
additional connection of up to three programming devices,
operator controls, and further Ethernet nodes

e Simple, space-saving mounting on the SIPLUS S7-1200 rail

e | ow-cost solution for implementing small, local Ethernet
networks

e Problem-free connection using RJ45 standard connectors

e Simple and fast status display via LEDs on the device

¢ Integral autocrossover function permits use of uncrossed
connecting cables

Note:

SIPLUS extreme products are based on Siemens Industry
standard products. The contents listed here were taken from the
respective standard products. SIPLUS extreme-specific infor-
mation was added.

SIPLUS NET CSM 1277
Order number
Order number based on

6AG1 277-1AA00-4AA0
6GK7 277-1AA00-0AA0

Ambient temperature range
Ambient conditions

Technical data

0..+55°C

Suitable for exceptional medial
exposure (e.g. in sulfur chloride
atmosphere).

The technical data of the
standard product applies except
for the ambient conditions.

Ambient conditions
Relative humidity

Biologically active substances

Chemically active substances

Mechanically active substances

Air pressure
(depending on the highest positive
temperature range specified)

5...100 %
Condensation permissible

Conformity with EN 60721-3-3,
Class 3B2 mold and fungal
spores (except fauna)

Conformity with EN 60721-3-3,
Class 3C4 incl. salt mist and
ISA-S71.04 severity level G1; G2;
G3; Gx 12

Conformity with EN 60721-3-3,
Class 354 including sand, dust 2)

1080 ... 795 hPa
(-1000 ... +2000 m)
see ambient temperature range

795 ... 658 hPa
(+2000 ... +3500 m)
derating 10 K

658 ... 540 hPa
(+3500 ... +5000 m)
derating 20 K

1 1SA-S71.04 severity level GX: Long-term load: SO, < 4.8 ppm;
H5S < 9.9 ppm; Cl < 0.2 ppm; HCI < 0.66 ppm; HF < 0.12 ppm;
NH < 49 ppm; O3 < 0.1 ppm; NOX < 5.2 ppm
Limit value (max. 30 min/d): SO, < 14.8 ppm; H,S < 49.7 ppm;
Cl < 1.0 ppm; HCI < 3.3 ppm; HF < 2.4 ppm; NH < 247 ppm;

O3 < 1.0 ppm; NOX < 10.4 ppm

2 The supplied plug covers must remain in place over the unused
interface when operated in atmospheres containing corrosive gases!

For further technical documentation on SIPLUS, see:
www.siemens.com/siplus-extreme

. Ordering data

Order No.

SIPLUS NET CSM 1277
compact switch module

(extended temperature range and
medial exposure)

Unmanaged switch for
connection of SIPLUS S7-1200
and up to three further nodes to
Industrial Ethernet

with 10/100 Mbit/s;

4 x RJ45 ports; external 24 V DC
power supply, LED diagnostics,
S7-1200 module including
electronic Manual on CD-ROM

6AG1 277-1AA00-4AA0

Accessories

See ordering data for
CSM 1277 unmanaged
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Compact switch modules
CSM 377 unmanaged

. Overview

e Unmanaged switch for the connection of a SIMATIC S7-300

with integral PROFINET interface or with an Industrial Ethernet

CP or ET 200M to an Industrial Ethernet in an electrical linear,
tree or star structure

e As many as three additional nodes can be connected

e As an unmanaged switch, the CSM 377 is used for integrating
small machines into existing automation networks or for the
standalone operation of the machines

e Simple, space-saving attachment to S7-300 mounting rail due
to design as single-width module in S7-300 format

e | ow-cost solution for implementing small, local Ethernet
networks

e Rugged, industry-standard node connections with PROFINET-

compliant RJ45 connectors that latch onto the enclosure to
offer additional strain and bending relief

. Application

e For the economical construction of small, electrical
Industrial Ethernets with star, tree and linear structures using
a SIMATIC S7-300 or ET 200M

. Benefits

get Designed for Industry

¢ Quick and easy connection of a SIMATIC S7-300 or ET 200M
to electrical Industrial Ethernets in linear, tree or star structures
by means of three additional RJ45 ports

e |deal solution for the implementation of small local Ethernets
with a SIMATIC S7-300 station

e Secure data communication by means of industry standard
device connection with PROFINET-compliant connector
IE FC RJ45 Plug 180 and latching of the connector to the
enclosure to provide additional strain relief

e | ow-maintenance operation thanks to fanless construction

® Quick and easy diagnosis by means of LEDs on the device

e Use of uncrossed connection cables possible by means of
integrated autocrossover function

. Design

The compact switch module CSM 377 features all the advan-
tages of the SIMATIC S7-300 design:

e Compact construction;

the rugged plastic enclosure features the following on the front

panel:

- 4 x RJ45 ports for the connection to Industrial Ethernet
(retaining collar)

- 1 x 2-pin pluggable terminal strip for the connection of the
external 24 VDC power supply

- LEDs for diagnostics and for status display of the Industrial
Ethernet ports

e 10/100BaseTX;
automatic detection of the data rate with autosensing and
autocrossover function for the connection of IE FC cables by
means of IE FC RJ45 Plug 180 up to 100 m

e Simple mounting;
the CSM 377 switch module is mounted on the mounting rail
of the S7-300. As it has no connection to the backplane bus of
the S7-300 or ET 200M, it must either be inserted at the
beginning (first module to the left of the CPU) or at the end
(last module on far right) of the S7-300 station. The connection
to the CPU of the S7-300 is either by means of an Industrial
Ethernet cable or an Industrial Ethernet twisted pair cord.

e Three further Industrial Ethernet interfaces (TP ports) are
available for the connection of additional Ethernet nodes such
as HMI panels or ET 200

e The CSM 377 can be operated without a fan and no backup
battery is necessary

* The module can be replaced without a programming device

m Siemens IK Pl - 2012



© Siemens AG 2011

PROFINET/Industrial Ethernet
Industrial Ethernet switches / media converters

Compact switch modules
CSM 377 unmanaged

. Function

e Connection of a SIMATIC S7-300 to a higher-level electrical
network in a linear, tree or point-to-point structure

e Construction of a small local network with one SIMATIC S7-300
and three other Ethernet nodes

Thanks to the switching technology used, the CSM 377 is
suitable for use in PROFINET networks, but offers no additional
PROFINET functions, i.e. no integration into the PROFINET
diagnostics.

Network topology and network configuration
When configuring the network, it is necessary to observe the
following boundary conditions:

¢ | ength of the TP cable between two nodes:
- max. 100 m with Industrial Ethernet FastConnect cable and
|IE FC RJ45 Plug 180;
of which no more than 10 m by means of patching with
TP cord

PC with STEP 7

S§7-300

with CP 343-1 (BT 200

ET 200pro

[l PROFINET
I Industrial Ethernet

G_IK10_XX_10223

Connection of SIMATIC S7-300 with CSM 377 to Industrial Ethernet
with linear structure

HMI station
e.g. WinCC flexible

Il PROFINET
M Industrial Ethernet

S7-300 with
CP 343-1 Advanced
and CSM 377

ET 200S

S7-300
with
CP 343-1

S7-400
with CP 443-1,

Industrial PC
with CP 1613 A2/
CP 1623

T S7-300 with
|| CSM 377

il 1| and

CP 343-1

Panel
PC

G_IK10_XX_10224

Construction of a local Industrial Ethernet with SIMATIC S7-300 and

CSM 377 in a point-to-point structure
Configuration

The Compact Switch Module CSM 377 is an unmanaged switch

and requires no configuration.

Diagnostics

The following information is indicated on the device by means of

LEDs:

e Power

* Port status
e Data traffic
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. Technical specifications

Order No.
Product type designation

6GK7 377-1AA00-0AA0
CSM 377

Order No.
Product type designation

6GK7 377-1AA00-0AA0
CSM 377

Transmission rate

Design, dimensions and weights

Transmission rate 1 10 Mbit/s Design SIMATIC S7-300 design

Transmission rate 2 100 Mbit/s Width 40 mm

Interfaces Height 125 mm

) ) Depth 118 mm

Maximum number of electrical/ 4 )

optical connections for network Net weight 0.2kg

components or terminal equipment Type of mounting

Number of electrical connections ® 35 mm DIN rail mounting No

o for ngtwork components or 4 ® Wall mounting No
terminal equipment  S7-300 rail mounting Yes

e for signaling contact - Product functions

* for power supply 1 Management, configuration,

Design of electrical connection programming

* for network components or RJ45 port Product function: Switch-managed ~ No

terminal equipment
e for signaling contact
e for power supply

2-pin terminal block

Supply voltage, current
consumption, power loss

Standards, specifications,
approvals

Standard

o for EMC of FM

FM3611: Class 1, Division 2,
Group A, B,C,D/T., CL.1,

Type of power supply DC Zone 2, GP. IIC, T.. Ta

External power supply 24V ® For hazardous zone EEI\?XOO?S;TSEQ C()30(251E>>(< nA Il T..,

: mg‘x'?;]“ur; ;g'g x « For CSA and UL safety UL 508, CSA C22.2 No. 142
’ o for hazardous zone of CSA UL 1604 and UL 2279-15

Product component: fusing at Yes and UL (Hazardous Location)

power supply input e For emitted interference EN 61000-6-4:2001

Type of fusing of 05A/60V ® For noise immunity EN 61000-6-2:2001

power supply input Certificate of suitability EN 61000-6-2:2001,

Current consumed, maximum 0.07 A EN 61000-6-4:2001

Effective power loss at 24 V 16 W *CE mark jes

with DC * C-Tick Yes

Permitted ambient conditions

Ambient temperature

® During operation 0...60°C

¢ During storage -40 ... +70 °C

e During transport -40 ... +70 °C

Relative humidity at 25 °C without 95 %

condensation during operation,

maximum

IP degree of protection IP20
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. Ordering data Order No. . More information
Compact switch module 6GK7 377-1AA00-0AA0 To assist in selecting the right Industrial Ethernet switches as
CSsm 377 well as configuration of modular versions, the SIMATIC NET
Unmanaged switch for Selection Tool is available:

connecting a SIMATIC S7-300, : .
ET 200 M and up to three further Onllne.ver8|on' /snst

nodes to Industrial Ethernet www.slemens.comysns

with 10/100 Mblt/S, Ofﬂlne VerSiOn'

4 x RJ45 ports; external 24 V DC . ) 3

power supply, diagnostics on www.siemens.com/snst-download
LEDs, S7-300 module including
electronic manual on CD-ROM

Accessories

|IE FC TP standard cable GP 6XV1 840-2AH10
2 x 2 (Type A)

4-core, shielded TP installation
cable for connection to IE

FC outlet RJ45/ IE FC RJ45 plug;
PROFINET-compliant;

with UL approval,

sold by the meter;

max. quantity 1000 m,

minimum order 20 m

|IE FC RJ45 Plug 180 2 x 2

RJ45 plug connector for Industrial
Ethernet with a rugged metal
housing and integrated insulation
displacement contacts for
connecting Industrial Ethernet FC
installation cables;

180° cable outlet;

for network components and
CPs/CPUs with Industrial Ethernet

interface

¢ 1 pack = 1 unit 6GK1 901-1BB10-2AA0
® 1 pack = 10 units 6GK1 901-1BB10-2AB0
¢ 1 pack = 50 units 6GK1 901-1BB10-2AEQ
|IE FC stripping tool 6GK1 901-1GA00

Preadjusted stripping tool for fast
stripping of the Industrial Ethernet
FC cables
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SCALANCE X-000 unmanaged

. Overview

I Hardware

e applies

Function overview SCALANCE X-000 unmanaged
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SCALANCE X005 unmanaged

. Overview

The unmanaged Industrial Ethernet Switch SCALANCE X005 is
optimized for low-cost installation of small Industrial Ethernet
networks with data transfer rates of 10/100 Mbit/s in a line and
star topology.

e Five electrical nodes or network connections
* Rugged metal enclosure for space-saving cubicle mounting
on standard rails, S7-300 DIN rail or for wall mounting

* Rugged, industry-standard station connections with
PROFINET-compatible RJ45 connectors that offer additional
strain relief and bending strain relief thanks to latching on the
housing

e Diagnostics on the device by means of LEDs
(power, link status, data communication)

. Benefits

get Designed for Industry

e |deal solution for configuring small Industrial Ethernet line and
star topologies

e Space-saving installation in the cabinet thanks to the compact
design in S7-300 format

* Reliable plug-in connection thanks to rugged, industry-
standard device connection in conjunction with PROFINET-
compliant FastConnect connectors

e |nstallation is possible without a patch field by means of IE FC
RJ45 Plug 180 and IE FC Standard Cable

e Use of uncrossed connection cables possible by means of
integrated autocrossover function

. Application

e For low-cost configuration of small, electrical Industrial
Ethernet star and line topologies with switching functionality,
e.g. machine or plant islands

e For use in the control cabinet

e The SCALANCE XO005TS (Transportation Systems) is suitable
for use in rail and road transport due to its specification
according to EN 50155 and e1/E1

Product versions

e SCALANCE X005
for setting up electrical star and linear topologies with five
electrical ports

e SCALANCE X005TS
for setting up electrical star and linear topologies with five
electrical ports for use in rail and road transport with extended
temperature range

. Design

The SCALANCE Industrial Ethernet switches with a rugged
metal housing (IP30) are optimized for mounting on a standard
rail and an S7-300 DIN rail. Direct wall mounting in different
positions is also possible. Due to the housing dimensions that
correspond to those of the SIMATIC S7-300, the devices are very
well suited for integration into an automation solution using
S7-300 components.

The SCALANCE X005 switch is equipped with:
e Supply voltage 1 x 24V DC

e A row of LEDs for displaying status information (power, link
status, data communication)

* 5x 10/100BaseTX, RJ45 ports:
automatic detection of the data rate (10 or 100 Mbit/s), with
autosensing and autocrossover function for connecting IE FC
cables via IE FC RJ45 Plug 180 over distances up to 100 m
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SCALANCE X005 unmanaged

. Function

e Uncrossed connecting cables can be used due to
Autocrossover function integrated in the ports

¢ Network load disconnection through integral switch function-
ality

Network topology and network configuration

The SCALANCE X005 is typically accommodated in one control

cubicle together with the nodes to be connected. It can be

operated in small electrical star and line topologies. Network

configuration and expansion are easy to implement; there are no
limitations with the cascading of SCALANCE X005.

When configuring the network, it is necessary to observe the

following boundary conditions:

e Length of the TP cable between two SCALANCE X switches:
- Max. 100 m with Industrial Ethernet FastConnect products

Diagnostics

The following information is displayed on site by LEDs:

e Port status

¢ Data traffic

PC with PC with
CP 1613 A2/ CP 1613 A2/
CP 1623 CP 1623

S7-200

CP 243-1

Star-shaped network topology with SCALANCE X005

S7-200 S7-200
CP 243-1
IPC with IPC with
CP 1613 A2/ CP 1613 A2/
CP 1623 CP 1623

SCALANCE
X005

PC with
CP 1613 A2/
CP 1623

SCALANCE
X005

IPC with
CP 1613 A2/
CP 1623

Panel PC

CP 343-1

CP 343-1

Panel PC
CP 243-1
S7-300
SCALANCE SCALANCE
X005 X005

[ Industrial Ethernet

Electrical line topology with SCALANCE X005

G_IK10_XX_30039

G_IK10_XX_30040
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. Technical specifications

Order No. 6GK5 005-0BA00-1AA3 6GK5 005-0BA00-1CA3
Product type designation SCALANCE X005 SCALANCE X005TS
Transmission rate

Transmission rate 1 10 Mbit/s 10 Mbit/s

Transmission rate 2 100 Mbit/s 100 Mbit/s

Interfaces

Maximum number of electrical/ 5 5

optical connections for network
components or terminal equipment
Number of electrical connections

e for network components or 5 5
terminal equipment

e for signaling contact = -
o for power supply 1 1

Design of electrical connection

e for network components or RJ45 port RJ45 port
terminal equipment

e for signaling contact - -
e for power supply 2-pin terminal block 2-pin terminal block

Supply voltage, current
consumption, power loss

Type of power supply DC DC
External power supply 24V 24V

® Minimum 18V 18V
* Maximum 32V 32V
Product component: fusing at Yes Yes
power supply input

Type of fusing of 05A/60V 05A/60V
power supply input

Current consumed, maximum 0.08 A 0.08 A
Effective power loss at 24 V 2W 2W
with DC

Permitted ambient conditions
Ambient temperature

¢ During operation 0...65°C -40 ... +75°C
e During storage -40 ... +80 °C -40 ... +80 °C
e During transport -40 ... +80 °C -40 ... +80°C
Relative humidity at 25 °C without 95 % 95 %
condensation during operation,

maximum

IP degree of protection P20 IP30
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. Technical specifications (continued)

Order No. 6GK5 005-0BA00-1AA3 6GK5 005-0BA00-1CA3
Product type designation SCALANCE X005 SCALANCE X005TS
Design, dimensions and weights

Design Compact Compact

Width 40 mm 40 mm

Height 125 mm 125 mm

Depth 124 mm 124 mm

Net weight 0.55 kg 0.55 kg

Type of mounting

® 35 mm DIN rail mounting Yes Yes

® Wall mounting Yes Yes

e S57-300 rail mounting Yes Yes

Standards, specifications,

approvals

Standard

e for EMC of FM - -
e For hazardous zone - -
e For CSA and UL safety UL 60950-1, CSA C22.2 No. 60950-1 -

e for hazardous zone of CSAand UL - -

e For emitted interference EN 61000-6-4 (Class A) -

e For noise immunity EN 61000-6-2 -

Certificate of suitability EN 61000-6-2, EN 61000-6-4 EN 61000-6-2, EN 61000-6-4

e CE mark Yes Yes

e C-Tick Yes Yes

® Bahnanwendung nach EN 50155  No Yes

e E1 approval No Yes

e e1 approval No Yes

Marine classification corporation

e American Bureau of Shipping Yes Yes
Europe Ltd. (ABS)

® Bureau Veritas (BV) Yes Yes

¢ Det Norske Veritas (DNV) No No

e Germanischer Lloyd (GL) No No

e Lloyds Register of Shipping (LRS) Yes Yes

¢ Nippon Kaiji Kyokai (NK) Yes Yes
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| Ordering data

Order No.

. More information

SCALANCE X005

Industrial Ethernet Switch

for 10/100 Mbit/s;

with five 10/100 Mbit/s RJ45 ports
for configuring small star and
line structures

6GK5 005-0BA00-1AA3

To assist in selecting the right Industrial Ethernet switches as
well as configuration of modular versions, the SIMATIC NET
Selection Tool is available at:

Online version:
www.siemens.com/snst

SCALANCE X005TS

Industrial Ethernet Switch for
10/100 Mbit/s;

with five 10/100 Mbit/s RJ45 ports
for configuring small star and line
structures with extended temper-
ature range and approvals for use
in rail and road transport

6GK5 005-0BA00-1CA3

Offline version:
www.siemens.com/snst-download

Accessories

IE FC TP Standard Cable GP
2 x 2 (Type A)

4-core, shielded TP installation
cable for connection to IE

FC Outlet RJ45/ IE FC RJ45 Plug;
PROFINET-compliant;

with UL approval,

sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1 840-2AH10

IE FC RJ45 Plug 1802 x 2

180° cable outlet; for network
components and CPs/CPUs
with Industrial Ethernet interface

e 1 pack = 1 unit
¢ 1 pack = 10 units
¢ 1 pack = 50 units

6GK1 901-1BB10-2AA0
6GK1 901-1BB10-2AB0
6GK1 901-1BB10-2AE0

|IE FC Stripping Tool

Preadjusted stripping tool for fast
stripping of the Industrial Ethernet
FC cables

6GK1 901-1GA00

SITOP compact 24 V/ 0.6 A

1-phase power supply

with wide-range input

85 - 264V AC/110 - 300 V DC,
stabilized output voltage 24 V,
rated output current

value 0.6 A, slim design

6EP1 331-5BA00
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SCALANCE XB-000 unmanaged

| Overview N Application

The unmanaged Industrial Ethernet switches of the
SCALANCE XB-000 line allow cost-effective solutions for setting
up small, electrical/optical star or line topologies with switching
functionality in machines or plant units.

The enclosure is designed for space-saving installation in a
control cabinet on a standard rail.

Product versions

SCALANCE XB005 and SCALANCE XB008

e 5 o0r 8 x 10/100 Mbit/s electrical RJ45 ports
SCALANCE XB005G and SCALANCE XB008G

e 5 o0r 8 x 10/100/1000 Mbit/s electrical RJ45 ports
SCALANCE XB004-1

e 4 x 10/100 Mbit/s electrical RJ45 ports

e 1 x 100 Mbit/s optical SC port (multimode, glass),
up to 5 km

SCALANCE XB004-1LD
e 4 x 10/100 Mbit/s electrical RJ45 ports
e 1 x 100 Mbit/s optical SC port (singlemode, glass),

up to 26 km
SCALANCE XB004-1G

The unmanaged Industrial Ethernet switches of the * 4 x 10/100/1000 Mbit/s electrical RJ45 ports
SCALANCE XB-000 line are optimized for installing Industrial * 1 x 1000 Mbit/s optical SC port (multimode, glass),
Ethernet networks in a line and star topology. up to 750 m
¢ Electrical or optical station or network connection SCALANCE XB004-1LDG
o SCALANCE XB-000; . .

for Fast Ethernet (10/100 Mbit/s) j X 1855&@?0 Mf't/sl Z'gc”'cta' 3‘14'5 pogs |
o SCALANCE XB-000G:; u;;(to 00 M it/s optica port (singlemode, glass),

for Gigabit Ethernet (10/100/1000 Mbit/s
e SCALANCE XB-000LD (Long Distance); . Design

for connecting especially remote nodes
e Enclosure for space-saving installation in control cabinets or ~ The SCALANCE XB-000 Industrial Ethernet switches are

boxes on a standard mounting rail optimized for installation on a standard rail. Wall mounting is
possible.
I Benefits The SCALANCE XB-000 switches have:

e A 3-pole terminal block for connecting the power supply
(1 x 24 V DC) and functional ground

e An LED for indicating the status information (power)

) ) ) ) e | EDs forindicating the status information (link status and data
¢ Implementation of simple and very economical machine exchange) per port

networking

get Designed for Industry

The following port types are available:

* Spaoe-savmg. |nlstallat|<.)n thar.wks to small, compact design e 10/100 BaseTX electrical RJ45 ports or 10/100/1000 BaseTX
e Can be used in industrial environments electrical RJ45 ports:

¢ Quick commissioning without configuration automatic data transmission rate detection (10 or 100 Mbit/s),
* Easy on-site diagnostics via LEDs with Autosensing and Autocrossing function for connecting

e Uncomplicated use of uncrossed connecting cables possible IE TP cables up t.o 100 m.
thanks to the integrated Autocrossover function * 100 BaseFX, optical SC port

¢ Low-cost connection of especially remote nodes possible {\(/IJLI?iWﬁgég%gg?%ﬁ?g;g%“jg% Et::ﬁqmet FO cables.

e 100 BaseFX, optical SC port
for direct connection to Industrial Ethernet FO cables.
Single mode fiber-optic cable up to 26 km

e 1000 BaseSX, optical SC port
for direct connection to Industrial Ethernet FO cables.
Multimode fiber-optic cable up to 750 m

e 1000 Basel X, optical SC port
for direct connection to Industrial Ethernet FO cables.
Single mode fiber-optic cable up to 10 km

All connections for data cables are located at the front, and the
connection for the power supply is at the bottom.
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SCALANCE XB-000 unmanaged

. Function

e Construction of electrical Industrial Ethernet line or star
topologies

e Automatic data transmission rate detection
(10/100/1000 Mbit/s), with autosensing and autocrossover
function

e Fasy network configuration and network expansion;
no limitation on network expansion with cascading of the
switches

Network topology and network configuration

The SCALANCE XB-000 switches are typically installed with the
stations to be connected in a control cabinet or control box.

When configuring the network, it is necessary to observe the
following boundary conditions:

e | ength of the TP cable between two SCALANCE XB-000
switches:
- max. 100 m
- max. 10 m via patch cables with TP Cord
- max. 100 m via Industrial Ethernet FC Outlet RJ45,
|E FC Standard Cable and TP Cord

¢ | ength of the fiber-optic cables:
- max. 5 km with Industrial Ethernet FO cables
Multimode
- max. 26 km with Industrial Ethernet FO cables
Single mode

PC Operator control
and process
monitoring

SCALANCE
XB005

PLC Field devices

W Industrial Ethernet (Twisted Pair)

G_IK10_XX_10260

Electrical star topology with SCALANCE XB005
or SCALANCE XB005G

PC

Operator control
and process
monitoring

Laptop

]
T

SCALANCE
XB005

SCALANCE
XB008

Field devices

8
N
M Industrial Ethernet (Twisted Pair) §'
ol
Electrical line topology with SCALANCE XB005 and XB008,
or SCALANCE XB005G and XB008G
PC Operator control
and process
monitoring
SCALANCE SCALANCE
XB004-1 XB004-1
PLC
Field devices Q
]
%I
M Industrial Ethernet (Twisted Pair) B
[ Industrial Ethernet (Fiber Optic) <
o

Mixed star topology with SCALANCE XB004-1
or SCALANCE XB004-1G

Siemens IK Pl - 2012
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SCALANCE XB-000 unmanaged

. Function (continued)

Diagnostics
SCALANCE The following information is displayed by LEDs on site:
1000 Mbiys ~ X308-2 * Power
e Port status
PC with e Data traffic

CP 1623

SCALANCE
XB005G

1000 Mbit/s

1000 Mbit/s

Image
scanner

| Conveyor belt .

W Industrial Ethernet (Twisted Pair)
[ Industrial Ethernet (Fiber Optic)

IP camera

G_IK10_XX_10259

Electrical star topology with SCALANCE XB005G and
connection to a Gigabit Ethernet ring
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SCALANCE XB-000 unmanaged

. Technical specifications

Order No.

6GK5 004-1BD00-1AB2

6GK5 004-1BF00-1AB2

6GK5 005-0BA00-1AB2

6GK5 008-0BA00-1AB2

Product type designation SCALANCE XB004-1 SCALANCE XB004-1LD SCALANCE XB005 SCALANCE XB008
Transmission rate
Transmission rate 1 10 Mbit/s 10 Mbit/s 10 Mbit/s 10 Mbit/s
Transmission rate 2 100 Mbit/s 100 Mbit/s 100 Mbit/s 100 Mbit/s
Transmission rate 3 - - - -
Interfaces
Maximum number of electrical/ 5 5 5 8
optical connections for network
components or terminal equipment
Number of electrical connections
e For network components or 4 4 5 8
terminal equipment
¢ For signal contact - - - -
e for power supply 1 1 1 1
Design of electrical connection
e for network components or RJ45 port RJ45 port RJ45 port RJ45 port

terminal equipment
e for signaling contact
o for power supply
Number of optical connections
for fiber-optic cables
e at 100 Mbit/s
e at 1000 Mbit/s
Design of optical connection
for fiber-optic cables
e At 100 Mbit/s

e at 1000 Mbit/s

Injectable optical power referred
to 1 mw

3-pin terminal block

SC port
(multimode up to 5 km)

3-pin terminal block

SC port
(singlemode up to 26 km)

3-pin terminal block

3-pin terminal block

e of the transmitter output -19...-14 dB -5...+0dB - -

e of the receiver input, maximum -14 dB 0dB - -
Minimum optical sensitivity referred  -32 dB -34 dB - -

to 1 mW of the receiver input

Minimum required attenuation factor 0 dB 0dB - -

of the FO transmission link

The range at the optical interface 0...5km 0...26 km - -
depends on the type of optical

fiber used

Supply voltage, current

consumption, power loss

Type of power supply DC DC DC DC
Supply voltage, external 24V 24V 24V 24V

® Minimum 19.2V 19.2V 19.2V 19.2V
* Maximum 28.8V 28.8V 28.8V 28.8V
Product component: fusing of Yes Yes Yes Yes
power supply input

Type of fusing of 0.6 A/60V 06A/60V 06A/60V 06A/60V
power supply input

Current consumption, maximum 0.11A 0.1A 0.07 A 0.12A
Effective power loss at 24 V 2.64 W 2.4 W 1.68 W 2.88 W

with DC
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Technical specifications (continued)

Order No. 6GK5 004-1BD00-1AB2  6GK5 004-1BF00-1AB2  6GKS5 005-0BA00-1AB2  6GK5 008-0BA00-1AB2
Product type designation SCALANCE XB004-1 SCALANCE XB004-1LD SCALANCE XB005 SCALANCE XB008
Permitted ambient conditions

Ambient temperature

e During operation -10 ... +60 °C -10 ... +60 °C -10 ... +60 °C -10 ... +60 °C

¢ During storage -40 ... +80 °C -40 ... +80 °C -40 ... +80°C -40 ... +80 °C

¢ During transport -40 ... +80 °C -40 ... +80 °C -40 ... +80°C -40 ... +80 °C
Relative humidity at 25 °C without 95 % 95 % 95 % 95 %

condensation during operation,

maximum

IP degree of protection P20 1P20 P20 P20

Design, dimensions and weights

Type of construction Box Box Box Box

Width 45 mm 45 mm 45 mm 45 mm

Height 100 mm 100 mm 100 mm 100 mm

Depth 87 mm 87 mm 87 mm 87 mm

Net weight 0.165 kg 0.165 kg 0.165 kg 0.18 kg

Type of mounting

® 35 mm DIN rail mounting Yes Yes Yes Yes

e Wall mounting Yes Yes Yes Yes

Type of mounting

Standards, specifications,
approvals

Standard

e for EMC of FM

e for hazardous zone

e for CSA and UL safety

e for hazardous zone of CSA
and UL

e For emitted interference
e For noise immunity

Certificate of suitability

e CE mark
e C-Tick

Siemens IK Pl - 2012

UL 60950-1, CSA C22.2
No. 60950-1

EN 61000-6-4 (Class A)
EN 61000-6-2

EN 61000-6-2,

EN 61000-6-4

Yes

Yes

UL 60950-1, CSA C22.2
No. 60950-1

EN 61000-6-4 (Class A)
EN 61000-6-2

EN 61000-6-2,

EN 61000-6-4

Yes

Yes

UL 60950-1, CSA C22.2
No. 60950-1

EN 61000-6-4 (Class A)
EN 61000-6-2

EN 61000-6-2,

EN 61000-6-4

Yes

Yes

UL 60950-1, CSA C22.2
No. 60950-1

EN 61000-6-4 (Class A)
EN 61000-6-2

EN 61000-6-2,

EN 61000-6-4

Yes

Yes
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Order No. 6GK5 004-1GL00-1AB2  6GK5 004-1GM00-1AB2 6GKS5 005-0GA00-1AB2  6GK5 008-0GA00-1AB2
Product type designation SCALANCE XB004-1G SCALANCE XB004- SCALANCE XB005G SCALANCE XB008G
1LDG
Transmission rate
Transmission rate 1 10 Mbit/s 10 Mbit/s 10 Mbit/s 10 Mbit/s
Transmission rate 2 100 Mbit/s 100 Mbit/s 100 Mbit/s 100 Mbit/s
Transmission rate 3 1000 Mbit/s 1 000 Mbit/s 1 000 Mbit/s 1 000 Mbit/s
Interfaces
Maximum number of electrical/ 5 5 5 8
optical connections for network
components or terminal equipment
Number of electrical connections
e For network components or 4 4 5 8
terminal equipment
¢ For signal contact - - - -
e for power supply 1 1 1 1
Design of electrical connection
e for network components or RJ45 port RJ45 port RJ45 port RJ45 port

terminal equipment
e for signaling contact
o for power supply
Number of optical connections
for fiber-optic cables
¢ at 100 Mbit/s
e at 1000 Mbit/s
Design of optical connection
for fiber-optic cables
e At 100 Mbit/s
¢ At 1000 Mbit/s

Injectable optical power referred
to 1 mw

3-pin terminal block

SC port (multimode up to
0.75 km)

3-pin terminal block

SC port (singlemode up
to 10 km)

3-pin terminal block

3-pin terminal block

e of the transmitter output -95...-4dB -95...-3dB - -

e of the receiver input, maximum -3dB -3dB - -
Minimum optical sensitivity referred  -17 dB -21 dB - =

to 1 mW of the receiver input

Minimum required attenuation factor 0 dB 0dB - -

of the FO transmission link

The range at the optical interface 0...0.75 km 0...10 km - -
depends on the type of optical fiber

used

Supply voltage, current

consumption, power loss

Type of supply voltage DC DC DC DC
External supply voltage 24V 24V 24V 24V

® Minimum 19.2V 19.2V 19.2V 19.2V
* Maximum 28.8V 28.8V 28.8V 28.8V
Product component: fusing at Yes Yes Yes Yes
power supply input

Design of fusing at input for 06A/60V 06A/60V 06A/60V 06A/60V
supply voltage

Current consumption, maximum 0.52 A 0.52 A 0.44 A 0.52 A
Effective power loss at 24 V 12.5W 125 W 10.5W 125 W

with DC
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SCALANCE XB-000 unmanaged

. Technical specifications (continued)

Order No. 6GK5 004-1GL00-1AB2  6GK5 004-1GM00-1AB2 6GKS5 005-0GA00-1AB2  6GK5 008-0GA00-1AB2

Product type designation SCALANCE XB004-1G SCALANCE XB004- SCALANCE XB005G SCALANCE XB008G
1LDG

Permitted ambient conditions

Ambient temperature

¢ During operation -10... +60 °C -10 ... +60 °C -10 ... +60 °C -10... +60 °C

¢ During storage -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C

e During transport -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C

Relative humidity at 25 °C without 95 % 95 % 95 % 95 %

condensation during operation,

maximum

IP degree of protection IP20 1P20 1P20 P20

Design, dimensions and weights

Type of construction Box Box Box Box

Width 45 mm 45 mm 45 mm 45 mm

Height 100 mm 100 mm 100 mm 100 mm

Depth 87 mm 87 mm 87 mm 87 mm

Net weight 0.21 kg 0.21 kg 0.22 kg 0.26 kg

Type of mounting

® 35 mm DIN rail mounting Yes Yes Yes Yes

e Wall mounting Yes Yes Yes Yes

Type of mounting

Standards, specifications,
approvals

Standard

e for EMC of FM

e for hazardous zone

¢ for CSA and UL safety

o for hazardous zone of CSA
and UL

¢ For emitted interference
® For noise immunity

Certificate of suitability

e CE mark
e C-Tick

UL 60950-1, CSA C22.2
No. 60950-1

EN 61000-6-4 (Class A)
EN 61000-6-2

EN 61000-6-2,

EN 61000-6-4

Yes

Yes

UL 60950-1, CSA C22.2
No. 60950-1

EN 61000-6-4 (Class A)
EN 61000-6-2

EN 61000-6-2,

EN 61000-6-4

Yes

Yes

UL 60950-1, CSA C22.2
No. 60950-1

EN 61000-6-4 (Class B)
EN 61000-6-2

EN 61000-6-2,

EN 61000-6-4

Yes

Yes

UL 60950-1, CSA C22.2
No. 60950-1

EN 61000-6-4 (Class B)
EN 61000-6-2

EN 61000-6-2,

EN 61000-6-4

Yes

Yes
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Ordering data Order No. More information

To assist in selecting the right Industrial Ethernet switches as
Unmanaged Industrial Ethernet well as configuration of modular versions, the SIMATIC NET

switches for 10/100/1000 Mbit/s, Selection Tool is available:
degree of protection 1P20, . .

incl. operating instructions, Online version:
Industrial Ethernet network manual www.siemens.com/snst

on CD-ROM Offline version:
e SCALANCE XB005 6GK5 005-0BA00-1AB2 www.siemens.com/snst-download
5 x 10/100 Mbit/s RJ45 ports
electrical
e SCALANCE XB008 6GK5 008-0BA00-1AB2
8 x 10/100 Mbit/s RJ45 ports
electrical
* SCALANCE XB004-1 6GK5 004-1BD00-1AB2
4 x 10/100 Mbit/s RJ45 ports
electrical
1x 100 Mbit/s SC port optical
(multimode, glass),
up to 5 km
e SCALANCE XB004-1LD 6GK5 004-1BF00-1AB2
4 x 10/100 Mbit/s RJ45 ports
electrical
1x 100 Mbit/s SC port optical
(single-mode, glass),
up to 26 km
¢ SCALANCE XB005G 6GK5 005-0GA00-1AB2
5x 10/100/1000 Mbit/s electrical
RJ45 ports
¢ SCALANCE XB008G 6GK5 008-0GA00-1AB2
8 x 10/100/1000 Mbit/s electrical
RJ45 ports
« SCALANCE XB004-1G 6GKS5 004-1GL00-1AB2
4 x 10/100/1000 Mbit/s electrical
RJ45 ports
1 x 1000 Mbit/s optical SC port
(multimode, glass),
up to 0.75 km
e SCALANCE XB004-1LDG 6GK5 004-1GMO00-1AB2
4 x 10/100/1000 Mbit/s electrical
RJ45 ports
1 x 1000 Mbit/s optical SC port
(single mode, glass),
up to 10 km

IE TP Cord RJ45/RJ45

TP cable 4 x 2

with 2 RJ45 connectors

e05m 6XV1 870-3QE50
e1m 6XV1 870-3QH10
e2m 6XV1 870-3QH20
e6m 6XV1 870-3QH60
e 10m 6XV1 870-3QN10
FO Standard Cable GP 6XV1 873-2A
50/125/1400" 2)

Multimode cable,
sold by the meter;
max. length 1000 m;
minimum order 20 m;

SITOP compact 24 V/ 0.6 A 6EP1 331-5BA00

1-phase power supply

with wide-range input

85 - 264 VAC/110 - 300 V DC,
stabilized output voltage 24V,
rated output current value 0.6 A,
slim design

D) Special fiber-optic cables, lengths and accessories available
on request

2) Special tools and trained personnel are required for pre-assembling
glass fiber-optic cables
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SCALANCE X-100 unmanaged / media converters

. Overview

I Hardware

e applies

Function overview SCALANCE X-100 unmanaged

2/158 Siemens IK Pl - 2012



© Siemens AG 2011

PROFINET/Industrial Ethernet
Industrial Ethernet switches / media converters

SCALANCE X-100 unmanaged

. Benefits

. Overview

The unmanaged Industrial Ethernet switches of the SCALANCE

X-100 product line are optimized for installing Industrial Ethernet

networks at transmission rates of 10/100 Mbit/s in a line and star

topology.

¢ Depending on the port type of the devices, the connection to
a station or network is electrical or optical with Power-over-
Ethernet (PoE) functionality according to IEEE 802.3at Type 1
(corresponds to IEEE 802.3af)

* Rugged metal enclosure for space-saving cubicle mounting
on standard rails, S7-300 DIN rail or for wall mounting

* Rugged, industry-standard station connections with
PROFINET-compatible RJ45 connectors that offer additional
strain relief and bending strain relief thanks to latching on the
housing

e Redundant power supply

e Diagnostics on the device by means of LEDs (power, link
status, data communication)

e Error signaling contact with easy adjustment using the SET
button

get Designed for Industry

e |deal solution for configuring Industrial Ethernet line and
star topologies

e Reduction of network installation costs by transmitting data
and energy (Power-over-Ethernet) via the conventional 4-core
Industrial Ethernet cable (only SCALANCE X108PoE)

e Additional power supply units can be omitted thanks to
generating the Power-over-Ethernet voltage (48 V DC) direct
at the switch (SCALANCE X108PoE only)

e Space-saving installation in the cabinet thanks to the compact
design in S7-300 format

Reliable plug-in connection thanks to industry-standard
device connection in conjunction with PROFINET-compliant
FastConnect connectors

Installation is possible without a patch field by means of IE FC
RJ45 Plug 180 and IE FC Standard Cable

e Use of uncrossed connection cables possible by means of
integrated autocrossover function

. Application

The switches of the SCALANCE X-100 product line support
the inexpensive construction of Industrial Ethernet line or star
topologies with switching functions. They are designed for
installation in the control cabinet.

Product versions

SCALANCE X104-2/SCALANCE X106-1/SCALANCE X112-2

e Construction of optical Industrial Ethernet line or star
topologies:
- SCALANCE X104-2;
with 4 electrical ports and 2 optical ports
- SCALANCE X106-1;
with 6 electrical ports and 1 optical port
- SCALANCE X112-2;
with 12 electrical ports and 2 optical ports

Diagnostics on the device using LEDs (power, link status, data
traffic) and signaling contact (alarm screen form can be set
using a button on the device)

e The RJ45 ports are suitable for industrial use and have
additional retaining collars:
optimal for connecting the IE FC RJ45 Plug 180

SCALANCE X108/ SCALANCE X108PoE /SCALANCE X116/
SCALANCE X124

e Construction of electrical Industrial Ethernet star and line
topologies
- SCALANCE X108
with eight electrical ports
- SCALANCE X108PoE
with eight electrical ports, two of which have Power-over-
Ethernet functionality
- SCALANCE X116
with 16 electrical ports
- SCALANCE X124
with 24 electrical ports

Diagnostics on the device using LEDs (power, link status, data
traffic) and signaling contact (alarm screen form can be set
using a button on the device)

The RJ45 ports are suitable for industrial use and have
additional retaining collars:
optimal for connecting the |IE FC RJ45 Plug 180
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SCALANCE X-100 unmanaged

. Design

The SCALANCE Industrial Ethernet switches with a rugged
metal housing are optimized for mounting on a standard rail and
an S7-300 rail. Direct wall mounting in various positions is also
possible. Due to the dimensions of the housing that conform

to those of SIMATIC S7-300, the devices are optimized for
integration in an automation solution with S7-300 components.

The SCALANCE X-100 switches have:

e A 4-pole terminal block for connecting the redundant supply
voltage (2 x 24 V DC)

e A row of LEDs for displaying status information
(power, link status, data communication, signaling contact)

e A 2-pole terminal block for connecting the floating signaling
contact

e A SET button for on-site configuration of the signaling contact

The following port types are available:

* 10/100BaseTX, RJ45 port;
automatic detection of the transmission rate
(10 or 100 Mbit/s), with autosensing and autocrossover
functions for connecting IE FC cables using IE FC RJ45
Plug 180 up to 100 m

e 10/100BaseTX, RJ45 ports and Power-over-Ethernet
functionality,
automatic detection of the transmission rate
(10 or 100 Mbit/s), with autosensing and autocrossover
functions for connecting IE FC cables using IE FC RJ45
Plug 180 up to 100 m and integrated Power-over-Ethernet
functionality according to IEEE 802.3at Type 1

e 100BaseFX, BFOC port;

for direct connection to the Industrial Ethernet glass FOC
up to 5 km

. Function

e Construction of electrical and optical Industrial Ethernet line or
star topologies

e Use of uncrossed connecting leads is possible due to
integrated auto-crossover function of the ports

e Power supply of Power-over-Ethernet-capable terminal
equipment via the data line for SCALANCE X108PoE

¢ |solation of the load due to integrated switch functions

e Easy network configuration and network expansion;
no limitation of the expansion of the network when switches of
the SCALANCE X-100 product line are cascaded

Network topology and network configuration

The SCALANCE X-100 switches are typically installed with the
stations to be connected in a control cabinet. They can be mixed
electrically and optically in star and line topologies.

When configuring the network, it is necessary to observe the
following boundary conditions:
e | ength of the TP cable between SCALANCE X switches:
- Max. 100 m with Industrial Ethernet FastConnect products
e | ength of the TP cable between SCALANCE X switch and
Power-over-Ethernet terminal equipment:
- Max. 100 m with Industrial Ethernet FastConnect products

e | ength of the fiber-optic cables:
- Max. 5 km with Industrial Ethernet glass fiber-optic cables
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. Function (continued)

Star-shaped network topology with SCALANCE X124
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SCALANCE X-100 unmanaged

. Function (continued)

Power over Ethernet Switching cabinet

Industrial Ethernet FC Cable 2x2

10/100 Mbit/s

W Industrial Ethernet (Twisted Pair)
[0 Industrial Ethernet (Fiber Optic)

Electrical and optical line topology with SCALANCE X112-2, X104-2 and X106-1 as well as connection and supply of data terminals
with Power-over-Ethernet (PoE) by SCALANCE X108PoE

G_IK10_XX_10261
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SCALANCE X-100 unmanaged

. Function (continued)

SCALANCE X414-3E

G_IK10_XX_10206

[ Industrial Ethernet (Twisted Pair)
[J Industrial Ethernet (Fiber Optic)

Optical star topology with SCALANCE X106-1

Diagnostics

The following information is displayed by LEDs on site:
e Power

e Port status

¢ Data traffic

The Industrial Ethernet switches of the SCALANCE X-100 line
can also be monitored over the floating signaling contact.
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Technical specifications

Order No.
Product type designation

6GK5 104-2BB00-2AA3

SCALANCE X104-2

6GK5 106-1BB00-2AA3

SCALANCE X106-1

6GK5 108-0BA00-2AA3

SCALANCE X108

6GKS5 108-0PA00-2AA3
SCALANCE X108PoE

Transmission rate
Transmission rate 1

Transmission rate 2

10 Mbit/s
100 Mbit/s

10 Mbit/s
100 Mbit/s

10 Mbit/s
100 Mbit/s

10 Mbit/s
100 Mbit/s

Interfaces

Maximum number of electrical/
optical connections for network
components or terminal equipment
Number of electrical connections

® For network components or
terminal equipment

* With Power-over-Ethernet for
network components or terminal
equipment

¢ For signal contact

e For power supply

e For redundant power supply

Design of electrical connection

e For network components or
terminal equipment

¢ With Power-over-Ethernet for
network components or terminal
equipment

¢ For signal contact

e For power supply

Number of optical connections

for fiber-optic cables

* At 10 Mbit/s

e at 100 Mbit/s

Design of optical connection

for fiber-optic cables

e At 10 Mbit/s

e at 100 Mbit/s

Injectable optical power referred
to 1T mw

RJ45 port

2-pin terminal block
4-pin terminal block

BFOC port

(multimode up to 5 km)

RJ45 port

2-pin terminal block
4-pin terminal block

BFOC port

(multimode up to 5 km)

RJ45 port

2-pin terminal block
4-pin terminal block

RJ45 port

RJ45 port

2-pin terminal block
4-pin terminal block

e of the transmitter output -19...-14 dB -19...-14 dB - -

e of the receiver input, maximum -14 dB -14 dB - -
Minimum optical sensitivity referred  -32 dB -32 dB - -

to 1 mW of the receiver input

Minimum required attenuation factor 0 dB 0dB - -

of the FO transmission link

The range at the optical interface 0...5km 0...5km - -
depends on the type of optical fiber

used

Inputs/outputs

Operating voltage of signaling 24V 24V 24V 24V
contacts with DC rated value

Maximum operating current of 0.1A 0.1A 0.1A 0.1A
signal contacts with DC

Supply voltage, current

consumption, power loss

Type of power supply DC DC DC DC
Supply voltage, external 24V 24V 24V 24V
® Minimum 18V 18V 18V 18V
* Maximum 32V 32V 32V 32V
Product component: fusing of Yes Yes Yes Yes
power supply input

Type of fusing of 0.6 A/60V 06A/60V 06A/60V 4A/125V
power supply input

Current consumption, maximum 0.16 A 0.15A 0.14 A 1.7A
Effective power loss at 24 V 3.8W 3.6 W 3.36 W 10w

with DC
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Industrial Ethernet switches / media converters

Order No. 6GK5 104-2BB00-2AA3  6GK5 106-1BB00-2AA3  6GKS5 108-0BA00-2AA3  6GK5 108-0PA00-2AA3
Product type designation SCALANCE X104-2 SCALANCE X106-1 SCALANCE X108 SCALANCE X108PoE
Permitted ambient conditions

Ambient temperature

e During operation -10 ... +60 °C -10 ... +60 °C -20 ... +70°C -20 ... +60 °C
¢ During storage -40 ... +80 °C -40 ... +80 °C -40 ... +80°C -40 ... +80 °C
¢ During transport -40 ... +80 °C -40 ... +80 °C -40 ... +80°C -40 ... +80 °C
Relative humidity at 25 °C without 95 % 95 % 95 % 95 %
condensation during operation,

maximum

IP degree of protection IP30 IP30 IP30 IP30

Design, dimensions and weights

Type of construction Compact Compact Compact Compact
Width 60 mm 60 mm 60 mm 60 mm
Height 125 mm 125 mm 125 mm 125 mm
Depth 124 mm 124 mm 124 mm 124 mm

Net weight 0.78 kg 0.78 kg 0.78 kg 0.9 kg

Type of mounting

® 35 mm DIN rail mounting Yes Yes Yes Yes

e Wall mounting Yes Yes Yes Yes

® S57-300 rail mounting Yes Yes Yes Yes

Type of mounting

Standards, specifications,
approvals

Standard

e For EMC of FM

e for hazardous zone

e For CSA and UL safety

e for hazardous zone of CSA
and UL

e For emitted interference
® For noise immunity

Certificate of suitability

e CE mark

e C-Tick

¢ Railroad application
according to EN 50155

¢ Railroad application
according to EN 50124-1

Marine classification association

e American Bureau of Shipping
Europe Ltd. (ABS)

e Bureau Veritas (BV)

¢ Det Norske Veritas (DNV)

e Germanischer Lloyd (GL)

e | loyds Register of Shipping (LRS)
* Nippon Kaiji Kyokai (NK)

¢ Polski Rejestr Statkow (PRS)

FM3611: Class 1, Division
2,Group A, B,C,D/T.,
Class 1, Zone 2,

Group IIC, T..

EN 60079-0: 2006,
EN60079-15: 2005, 11 3 G
Ex nA IIT.., KEMA 07
ATEX 0145 X

UL 60950-1,
CSA C22.2 No. 60950-1

UL 1604 and UL 2279-15
(Hazardous Location),
Class 1/ Division 2 /
Group A, B,C,D/T.,
Class 1/ Zone 2/
Group IIC/ T..

EN 61000-6-4 (Class A)
EN 61000-6-2

EN 61000-6-2,

EN 61000-6-4

Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes

FM3611: Class 1, Division
2,Group A, B,C,D/T.,
Class 1, Zone 2,

Group IIC, T..

EN 60079-0: 2006,
EN60079-15: 2005, 11 3 G
Ex nA IIT.., KEMA 07
ATEX 0145 X

UL 60950-1,
CSA C22.2 No. 60950-1

UL 1604 and UL 2279-15
(Hazardous Location),
Class 1/ Division 2 /
Group A, B,C,D/T.,
Class 1/ Zone 2/
Group IIC/T..

EN 61000-6-4 (Class A)
EN 61000-6-2

EN 61000-6-2,

EN 61000-6-4

Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes

FM3611: Class 1, Division
2,Group A,B,C,D/T.,
Class 1, Zone 2,

Group IIC, T..

EN 60079-0: 2006,
EN60079-15: 2005, 11 3 G
Ex nA IIT.., KEMA 07
ATEX 0145 X

UL 60950-1,
CSA C22.2 No. 60950-1

UL 1604 and UL 2279-15
(Hazardous Location),
Class 1/ Division 2 /
Group A, B,C,D/T.,
Class 1/ Zone 2/
Group IIC / T..

EN 61000-6-4 (Class A)
EN 61000-6-2

EN 61000-6-2,

EN 61000-6-4

Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes

FM3611: Class 1, Division
2,Group A, B,C,D/T.,
Class 1, Zone 2,

Group IIC, T..

EN 60079-0: 2006,
EN60079-15: 2005, 11 3 G
Ex nA IIT.., KEMA 07
ATEX 0145 X

UL 60950-1,
CSA C22.2 No. 60950-1

UL 1604 and UL 2279-15
(Hazardous Location),
Class 1/ Division 2 /
Group A,B,C,D/T..,
Class 1/ Zone 2/
Group IIC / T..

EN 61000-6-4:2001
EN 61000-6-2:2001
EN 61000-6-2:2001,
EN 61000-6-4:2001
Yes

Yes

No

No
No
No
No
No
No
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Industrial Ethernet switches / media converters

Technical specifications (continued)

Order No.
Product type designation

6GK5 112-2BB00-2AA3
SCALANCE X112-2

6GK5 116-0BA00-2AA3

SCALANCE X116

6GK5 124-0BA00-2AA3

SCALANCE X124

Transmission rate
Transmission rate 1
Transmission rate 2

10 Mbit/s
100 Mbit/s

10 Mbit/s
100 Mbit/s

10 Mbit/s
100 Mbit/s

Interfaces

Maximum number of electrical/
optical connections for network
components or terminal equipment

Number of electrical connections

e For network components or
terminal equipment

¢ With Power-over-Ethernet for
network components or terminal
equipment

* For signal contact

® For power supply

® For redundant power supply

Design of electrical connection

® For network components or
terminal equipment

¢ With Power-over-Ethernet for
network components or terminal
equipment

e For signal contact

e For power supply

Number of optical connections

for fiber-optic cables

e At 10 Mbit/s

e at 100 Mbit/s

Design of optical connection

for fiber-optic cables

* At 10 Mbit/s

e at 100 Mbit/s

Injectable optical power referred
to 1T mw

14

RJ45 port

2-pin terminal block
4-pin terminal block

BFOC port (multimode up to 5 km)

16

RJ45 port

2-pin terminal block
4-pin terminal block

24

24

RJ45 port

2-pin terminal block
4-pin terminal block

e of the transmitter output -19...-14dB - -

e of the receiver input, maximum -14 dB - -
Minimum optical sensitivity referred  -32 dB - -

to 1 mW of the receiver input

Minimum required attenuation factor 0 dB - -

of the FO transmission link

The range at the optical interface 0...5km - -
depends on the type of optical

fiber used

Inputs/outputs

Operating voltage of signaling 24V 24V 24V
contacts with DC rated value

Maximum operating current of 0.1A 0.1A 0.1A
signal contacts with DC

Supply voltage, current

consumption, power loss

Type of power supply DC DC DC
Supply voltage, external 24V 24V 24V
® Minimum 18V 18V 18V
® Maximum 32V 32V 32V
Product component: fusing of No No No
power supply input

Type of fusing of = = =
power supply input

Current consumption, maximum 0.45 A 0.3A 0.45 A
Effective power loss at 24 V 5.16 W 4.4 W 4.8 W

with DC
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Industrial Ethernet switches / media converters

Technical specifications (continued)

Order No. 6GK5 112-2BB00-2AA3 6GK5 116-0BA00-2AA3 6GK5 124-0BA00-2AA3
Product type designation SCALANCE X112-2 SCALANCE X116 SCALANCE X124
Permitted ambient conditions

Ambient temperature

e During operation -10 ... +70°C -20 ... +70 °C -20 ... +70°C
¢ During storage -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C
¢ During transport -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C
Relative humidity at 25 °C without 95 % 95 % 95 %
condensation during operation,

maximum

IP degree of protection IP30 IP30 IP30

Design, dimensions and weights

Type of construction Compact Compact Compact
Width 120 mm 120 mm 180 mm
Height 125 mm 125 mm 125 mm
Depth 124 mm 124 mm 124 mm

Net weight 1.1kg 1.1 kg 1.5kg

Type of mounting

® 35 mm DIN rail mounting Yes Yes Yes

e Wall mounting Yes Yes Yes

® S57-300 rail mounting Yes Yes Yes

Type of mounting

Standards, specifications,
approvals

Standard

e For EMC of FM

e for hazardous zone

e For CSA and UL safety

o for hazardous zone of CSA
and UL

¢ For emitted interference
e For noise immunity

Certificate of suitability

e CE mark

e C-Tick

¢ Railroad application
according to EN 50155

¢ Railroad application
according to EN 50124-1

Marine classification association

® American Bureau of Shipping
Europe Ltd. (ABS)

e Bureau Veritas (BV)

e Det Norske Veritas (DNV)

e Germanischer Lloyd (GL)

¢ Lloyds Register of Shipping (LRS)

¢ Nippon Kaiji Kyokai (NK)

e Polski Rejestr Statkow (PRS)

FM3611: Class 1, Division 2,
Group A, B,C,D/T.., Class 1,
Zone 2, Group IIC, T..

EN 60079-0:2006, EN60079-
15:2005, Il 3 G Ex nA Il T.. KEMA
08 ATEX 0003 X

UL 60950-1,
CSA C22.2 No. 60950-1

UL 1604 and UL 2279-15
(Hazardous Location), Class 1/
Division 2/ Group A, B,C,D/T.,,
Class 1/ Zone 2/ Group IIC/ T..
EN 61000-6-4:2001

EN 61000-6-2:2001

EN 61000-6-2:2001,

EN 61000-6-4:2001

Yes

Yes

Yes

Yes
No
No
Yes
Yes
No

FM3611: Class 1, Division 2,
Group A, B,C,D/T.., Class 1,
Zone 2, Group IIC, T..

EN 60079-0:2006, EN60079-
15:2005, 11 3 G Ex nA Il T.. KEMA
08 ATEX 0003 X

UL 60950-1,
CSA C22.2 No. 60950-1

UL 1604 and UL 2279-15
(Hazardous Location), Class 1/
Division 2/ Group A, B, C,D/T..,
Class 1/ Zone 2/ Group IIC / T..
EN 61000-6-4:2001

EN 61000-6-2:2001

EN 61000-6-2:2001,

EN 61000-6-4:2001

Yes

Yes

Yes

Yes
No
No
Yes
Yes
No

FM3611: Class 1, Division 2,
Group A, B, C,D/T.., Class 1,
Zone 2, Group IIC, T..

EN 60079-0:2006, EN60079-
15:2005, Il 3 G Ex nA Il T.. KEMA
08 ATEX 0003 X

UL 60950-1,
CSA C22.2 No. 60950-1

UL 1604 and UL 2279-15
(Hazardous Location), Class 1/
Division 2 /Group A, B, C,D/T.,
Class 1/Zone 2/ Group [IC/T..
EN 61000-6-4:2001

EN 61000-6-2:2001

EN 61000-6-2:2001,

EN 61000-6-4:2001

Yes

Yes

Yes

Yes
No
No
Yes
Yes
No
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Industrial Ethernet switches / media converters

Ordering data Order No. Order No.
FC FO Standard Cable GP 6XV1 847-2A

Industrial Ethernet switches 62.5/200/230

for 10/100 Mbit/s, FC FO standard cable for fixed

incl. operating instructions, routing indoors with PVC sheath;

Industrial Ethernet network sold by the meter

manual and configuration max. length 1000 m,

software on CD-ROM minimum order 20 m

e SCALANCE X104-2 6GKS5 104-2BB00-2AA3

4 x 10/100 Mbit/s RJ45 ports,
electrical
2 x BFOC ports, optical
(multimode, glass) up to 5 km
¢ SCALANCE X106-1
6 x 10/100 Mbit/s RJ45 ports,
electrical
1 x BFOC port, optical
(multi-mode, glass) up to 5 km
e SCALANCE X112-2
12 x 10/100 Mbit/s RJ45 ports,
electrical
2 x BFOC ports, optical (multi-
mode, glass) up to 5 km
¢ SCALANCE X108
8 x 10/100 Mbit/s RJ45 ports,
electrical
¢ SCALANCE X108PoE
6 x 10/100 Mbit/s RJ45 ports,
electrical 2 x 10/100 Mbit/s RJ45
PoE ports, electrical
¢ SCALANCE X116
16 x 10/100 Mbit/s RJ45 ports,
electrical
¢ SCALANCE X124
24 x 10/100 Mbit/s RJ45 ports,
electrical

6GK5106-1BB00-2AA3

6GK5 112-2BB00-2AA3

6GK5 108-0BA00-2AA3

6GK5 108-0PA00-2AA3

6GK5 116-0BA00-2AA3

6GK5 124-0BA00-2AA3

IE FC TP Standard Cable GP
2 x 2 (Type A)

4-core, shielded TP installation
cable for connection to IE

FC Outlet RJ45/IE FC RJ45 Plug;
PROFINET-compliant;

with UL approval,

sold by the meter;

max. length 1000 m,

minimum order 20 m

6XV1 840-2AH10

FO Standard Cable GP
50/125/1400 1) 2

Multimode cable,
sold by the meter;
max. length 1000 m;
minimum order 20 m

D) Special fiber-optic cables, lengths and accessories available

on request
2)

glass fiber-optic cables

More information

To assist in selecting the right Industrial Ethernet switches as
well as configuration of modular versions, the SIMATIC NET

Selection Tool is available:

Online version:
www.siemens.com/snst

Offline version:

6XV1 873-2A

Special tools and trained personnel are required for pre-assembling

www.siemens.com/snst-download

Siemens IK Pl - 2012

IE FC RJ45 Plug 1802 x 2

RJ45 plug connector for Industrial
Ethernet with a rugged metal
enclosure and integrated
insulation displacement contacts
for connecting Industrial Ethernet
FC installation cables;

with 180° cable outlet;

for network components

and CPs/CPUs with Industrial
Ethernet interface

® 1 pack = 1 unit

® 1 pack = 10 units

e 1 pack = 50 units

6GK1 901-1BB10-2AA0
6GK1 901-1BB10-2AB0
6GK1 901-1BB10-2AE0

FC BFOC Plug

Screw connector for on-site
assembly on FC fiber-optic cable;
(1 pack = 20 units + cleaning
cloths)

6GK1 900-1GB00-0ACO

IE FC Stripping Tool

Preadjusted stripping tool
for fast stripping of the
Industrial Ethernet FC cables

6GK1 901-1GA00

FC FO termination kit

Assembly case for local assembly
of FC SC and FC BFOC
connectors to FC FO standard
cable,

comprising a stripping tool,
Kevlar cutters, fiber breaking tool
and microscope

6GK1 900-1GL00-0AA0

SITOP compact 24 V/ 0.6 A

1-phase power supply

with wide-range input

85-264 V AC/110-300 V DC,
stabilized output voltage 24V,
rated output current value 0.6 A,
slim design

6EP1 331-5BA00
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SIPLUS SCALANCE X-100 unmanaged

[ overview SIPLUS SCALANCE X-100

Order number
Order No. based on

unmanaged
6AG1 104-2BB00-2AA3
6GK5 104-2BB00-2AA3

Ambient temperature range
Conformal coating

-25 ... +60 °C
Coating of the printed circuit

boards and the electronic
components

Technical data The technical data of the
standard product applies except
for the ambient conditions.

Ambient conditions

Relative humidity 5...100 %
Condensation permissible

Biologically active substances Conformity with EN 60721-3-3,
Class 3B2 mold and fungal
spores (except fauna)

Chemically active substances Conformity with EN 60721-3-3,
Class 3C4 incl. salt mist and
ISA—S711.)O§) severity level G1; G2;

G3; GX
Mechanically active substances Conformity with EN 60721-3-3,
Class 354 including conductive
sand, dust
Air pressure . N 1080 ... 795 hPa
e The unmanaged Industrial Ethernet switches of the (depending on the highest positive ~ (-1000 ... +2000 m)
SCALANCE X-100 product line are optimized for installing temperature range specified) see ambient temperature range
Industrial Ethernet networks with 10/100 Mbit/s in a line and (795660658 %Ps%o |
tar topolo + ot m
siar topology . ) derating 10 K
e Nodes or networks connected electrically, optically or 658 540 hPa
electrically with Power-over-Ethernet functionality (PoE) in (+35'('J'0 +5000 m)
accordance with IEEE 802.3af derating”éO K

* Rugged metal housing for space-saving cubicle mounting on
standard rails, S7-300 DIN rail or for wall mounting

* Rugged, industry-standard station connections with

" ISA-S71.04 severity level GX: Long-term load: SO, < 4.8 ppm;
H5S < 9.9 ppm; Cl < 0.2 ppm; HCI < 0.66 ppm; HF < 0.12 ppm;
NH < 49 ppm; O3 < 0.1 ppm; NOX < 5.2 ppm

PROFINET-compatible RJ45 connectors that offer additional Limit value (max. 30 min/d): SO, < 17.8 ppm; H,S < 49.7 ppm;
strain relief and bending strain relief thanks to latching on the Cl < 1.0 ppm; HCI < 3.3 ppm; HF < 2.4 ppm; NH < 247 ppm;
housing O3 < 1.0 ppm; NOX < 10.4 ppm

e Redundant | 2 The supplied plug covers must remain in place over the unused
edundant power supply interface when operated in atmospheres containing corrosive gases!
e Diagnostics on the device by means of LEDs

(power, link status, data communication)

e Error signaling contact with easy adjustment using the
SET button

The technical documentation on SIPLUS can be found here:
www.siemens.com/siplus-extreme

. Ordering data Order No.

Note:
Note: . Industrial Ethernet Switches
SIPLUS extreme products are based on Siemens Industry (extended temperature range

standard products. The contents listed here were taken from the and medial exposure)
respective standard products. SIPLUS extreme-specific infor-
mation was added.

Industrial Ethernet switches
for 10/100 Mbit/s, incl. operating
instructions, Industrial Ethernet
network manual and configuration
software on CD-ROM
¢ SIPLUS SCALANCE X104-2 6AG1 104-2BB00-2AA3
4 x 10/100 Mbit/s RJ45 ports,
electrical
2 x BFOC ports, optical
(multimode, glass)
up to 5 km

Accessories Seee ordering data for
SCALANCE X-100 unmanaged
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Industrial Ethernet switches / media converters

SCALANCE X-100 unmanaged media converters

. Overview

The unmanaged Industrial Ethernet media converters of the

SCALANCE X-100 product line are ideally suited to the

conversion of different transmission media in Industrial Ethernet

networks at data transfer rates of 10/100 Mbit/s in line, star and

ring topologies.

e Electrical or optical connection to stations or network in
accordance with the port type of the devices

* Rugged metal enclosure for space-saving cubicle mounting
on standard rails, S7-300 DIN rail or for wall mounting

* Rugged, industry-standard station connections with
PROFINET-compatible RJ45 connectors that offer additional
strain relief and bending strain relief thanks to latching on the
housing

® Redundant power supply

e Diagnostics on the device by means of LEDs
(power, link status, data communication)

e Error signaling contact with easy adjustment using the SET
button

e Connection of existing 10 Mbit/s fiber-optic networks
e Connection of existing 10Base5 networks (e.g. SINEC H1)

. Benefits

get Designed for Industry

e |deal solution for converting various transmission media in
Industrial Ethernet line, star and ring topologies

e Space-saving installation in the cabinet thanks to the compact
design in S7-300 format

* Reliable plug-in connection thanks to industry-standard
device connection with PROFINET-compliant FastConnect
connectors

e Integration of existing 10Base FL and/or 10Base5 networks

e Cost savings, since installation is possible without a patch
field by means of IE FC RJ45 Plug and IE FC Standard Cable

e Uncrossed connecting cables can be used due to the
integrated Autocrossover function

. Application

The unmanaged media converters of the SCALANCE X-100
product line permit low-cost conversion of various transmission
media within Industrial Ethernet line, star and ring topologies.
They are designed for installation in the control cabinet.

Single, remote terminal units on network segments can be linked
via the optical path of the SCALANCE X-100 media converters.
Integration of an optical path into a redundant ring is also
possible, as well as installation of the SCALANCE X-100 media
converters into a standby link.

Product versions

SCALANCE X101-1, SCALANCE X101-1LD,
SCALANCE X101-1POF, SCALANCE X101-1FL and
SCALANCE X101-1AUI

e For converting electrical signals into optical signals in
Industrial Ethernet line, star and ring topologies

® The Industrial Ethernet media converters have an electrical
10/100 Mbit/s RJ45 port and:
- SCALANCE X101-1
1x 100 Mbit/s BFOC port, optical (multimode, glass)
- SCALANCE X101-1LD
1x 100 Mbit/s BFOC port, optical (singlemode, glass)
- SCALANCE X101-1POF
1x 100 Mbit/s SC-RJ port, optical (plastic optical fiber, POF)
- SCALANCE X101-1AUI
1x 10 Mbit/s AUl interface with Sub-D connections
- SCALANCE X101-1FL
1x 10 Mbit/s BFOC port, optical (multimode, glass)

e Redundant power supply with 2 x 24 V DC
e Diagnostics on the device using LEDs (power, link status, data

traffic) and signaling contact (alarm screen form can be set
using a button on the device)

e The electric RJ45 port is industry-standard and features an
additional retaining collar for connection of the
IE FC RJ45 Plugs

2/170 Siemens IK PI - 2012



© Siemens AG 2011

PROFINET/Industrial Ethernet
Industrial Ethernet switches / media converters

SCALANCE X-100 unmanaged media converters

. Design
The SCALANCE Industrial Ethernet media converters with a The following port types are available:
rugged metal enclosure are optimized for mountingona e 10/100BaseTX, RJ45 port:
standard rail and an S7-300 DIN rail. Direct wall mounting in automatic detection of the data rate (10 or 100 Mbit/s), with
various positions is also possible. Due to the housing dimen- autosensing and autocrossover function for connecting IE FC
sions that correspond to those of the S7-300, the devices are cables via IE FC RJ45 connectors over distances up to 100 m
ideally suited for integration into an automation solution using . ) )
S7-300 components. * 100BaserX, BFOC portwith glass fiber-optic cable:
_ for direct connection to Industrial Ethernet glass fiber-optic
The SCALANCE X-100 media converters feature: cables up to 3000 m or 26000 m for configuring line, star or
e A 4-pole terminal block for connecting the redundant supply ring topologies
voltage (2 x 24 V DC) e 100BaseFX,SC RJ port with POF fiber-optic cable:
* A row of LEDs for displaying status information for direct connection to Industrial Ethernet POF fiber-optic
(power, link status, data communication, signaling contact) cables up to 50 m or to Industrial Ethernet PCF fiber-optic
) . . . . cables up to 100 m for configuring line, star or ring topologies
e A 2-pole terminal block for connecting the floating signaling ) g ;
contact e J0BaseFl, BFOC port with glass fiber-optic cable:

for direct connection to Industrial Ethernet glass fiber-optic
cables up to 3000 m for configuring line, star or ring topol-
ogies

e AUI, 15-pin Sub-D port:
for connecting an Industrial Ethernet AUI cable (connecting
cable 727-1/drop cable) of up to 50 m to AUI transceiver
(no terminal equipment)

e A SET button for local configuration of the signaling contact
and of cascading mode

. Function

e Configuring electrical and optical Industrial Ethernet line, star
or ring topologies

Uncrossed connecting cables can be used due to
Autocrossover function integrated in the TP ports

Easy configuration and extension of the network;
no limits to network extension when switches or media
converters of the SCALANCE X-100 family are cascaded.

Integration of existing 10Base FL and/or 10Base5 networks

Type and number of ports Characteristics

1

1

i l
) I

)
[ )
[ )
[ ]
[ )
L)
[ )
G_IK10_XX_10137

Function overview of Industrial Ethernet media converters

Siemens IK Pl - 2012 2/171



© Siemens AG 2011

PROFINET/Industrial Ethernet
Industrial Ethernet switches / media converters

SCALANCE X-100 unmanaged media converters

. Function (continued)

Network topology and network configuration
The SCALANCE X-100 media converters are typically

accommodated in one control cabinet together with the nodes
to be connected. They can be installed in line, star and ring

topologies.

When configuring the network, it is necessary to observe the

following boundary conditions:

e | ength of the TP cable between two SCALANCE X media

converters:

¢ | ength of the optical cables:

- Max. 5 km with Industrial Ethernet multimode fiber-optic

cables

cables

- Max. 26 km with Industrial Ethernet singlemode fiber-optic

- Max. 100 m with Industrial Ethernet PCF fiber-optic cables

e | ength of the AUI cable:

(AUl drop cable)

- Max. 100 m with Industrial Ethernet FastConnect products

S7-300 with CP 343-1

SCALANCE X-400

B PROFINET/Industrial Ethernet (Twisted Pair)
[0 PROFINET/Industrial Ethernet (Fiber Optic)

Optical star topology with SCALANCE X101-1/X101-1LD and remote SCALANCE W Access Point

PC

[ Industrial Ethernet (Twisted Pair)
[ Industrial Ethernet (Fiber Optic)

| SCALANCE
| x208

] SCALANCE
| X208

Mixed ring topology with twisted-pair and fiber optic cables

SCALANCE

S7-400

X204-2

SCALANCE
X101-1 or X101-1LD

SCALANCE
X101-1 or
X101-LD

- Max. 50 m with Industrial Ethernet POF fiber-optic cables

SCALANCE
Access Point
W788-1PRO

Field PG

S7-400

SCALANCE

X208

S7-400

- max. 50 m with Industrial Ethernet connecting cable 727-1

G_IK10_XX_10056

G_IK10_XX_10054
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SCALANCE X-100 unmanaged media converters

. Function (continued)

Operator Station Operator Stations

SCALANCE i SCALANCE
X204-2 i X204-2

M Industrial Ethernet
[ Fiber-optic cable 100 Mbit/s

SCALANCE X-400

Stand-by Master Stand-by Slave
SCALANCE X101-1 SCALANCE X101-1
or X101-1LD or X101-1LD
SCALANCE SCALANCE
X204-2 X204-2
PC
100 Mbit/s
SCALANCE

| SCALANCE X202-2IRT

X204-2 as redundancy manager

IPC

Human machine

~
L $7-300 g
interface S
i SI
<
(_DI
Optical redundant connection of two optical rings with SCALANCE X101-1 or SCALANCE X101-1LD
SIMATIC S7-300 Human machine interface Media converter
with CP 343-1 SCALANCE
- = II X101-1POF
ET 200S with
[l PROFINET |E standard cable [] POF-FOC IM 151-3 PN FO
M Industrial Ethernet : .
SCALANCE SCALANCE SCALANCE
X204IRT X202-2P IRT X200-4P IRT
ET 200S with
IM 151-3 PN FO
2
el
X
ET 200S with IM 151-3 PN FO (%

Network structure with plastic fiber optic cabling
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SCALANCE X-100 unmanaged media converters

. Function (continued)

SIMATIC S7-400
with CP 443-1

[l PROFINET

|E standard cable

W Industrial Ethernet | Switch

| SCALANCE Industrial Industrial Industrial
X108 Ethernet Ethernet Ethernet
OLM OLM OLM

Media converter [J Glass FOC
SCALANCE

X101-1FL

SIMATIC S5
with CP 1430

PC with
CP 1413

Human machine interface

SIMATIC S5
with CP 1430

PC with
CP 1413

Human machine interface

SIMATIC S5
with CP 1430

PC with
CP 1413

Human machine interface

Connection of a 10BaseFL segment to Industrial Ethernet (10/100 Mbit/s) with SCALANCE X101-1FL

SIMATIC S7-400
with CP 443-1

IE standard cable

1 %108 10Baseb5 segment

B Industrial Ethernet

Transceiver

G_IK10_XX_10175

Media converter
SCALANCE
X101-1AUI

Connecting cable

7271

(AUI drop cable)

incl. medium
attachment
unit

G_IK10_XX_10174

Connection of a 10Baseb segment (e.g. SINEC H1) to Industrial Ethernet
(10/100 Mbit/s) with SCALANCE X101-1AUI

Diagnostics

The following information is displayed on site by LEDs:

e Power
e Port status
e Data traffic

The Industrial Ethernet media converters of the

SCALANCE X-100 product line can also be monitored using
the floating signaling contact. Two media converters of the
same type can be connected in cascading mode.
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Order No.
Product type designation

6GK5 101-1BB00-2AA3
SCALANCE X101-1

6GK5 101-1BC00-2AA3
SCALANCE X101-1LD

Transmission rate
Transmission rate 1

Transmission rate 2

100 Mbit/s

100 Mbit/s

Interfaces

Maximum number of electrical/

optical connections for network

components or terminal equipment

Number of electrical connections

e for network components or
terminal equipment

® with power-over-Ethernet for
network components or terminal
equipment

e for signaling contact

e for power supply

e For redundant power supply

Design of electrical connection

e for network components or
terminal equipment

® with power-over-Ethernet for
network components or terminal
equipment

e for signaling contact

o for power supply

Number of optical connections

for fiber-optic cables

* At 10 Mbit/s

e At 100 Mbit/s

Design of optical connection

for fiber-optic cables

e At 10 Mbit/s

¢ At 100 Mbit/s

Injectable optical power relative
to 1 mw

RJ45 port

2-pin terminal block
4-pin terminal block

BFOC port (multimode up to 5 km)

RJ45 port

2-pin terminal block
4-pin terminal block

BFOC port (singlemode up to 26 km)

e of transmitter output -19...-14 dB -5 ... +0dB
e of the receiver input, maximum -14 dB 0dB
Minimum optical sensitivity referred  -31 dB -35 dB

to 1 mW of the receiver input

Minimum required attenuation factor 0 dB 0dB

of the FO transmission link

The range at the optical interface 0...5km 0...26 km
depends on the type of optical

fiber used

Inputs/outputs

Operating voltage of signaling 24V 24V
contacts with DC rated value

Maximum operating current of 0.1A 0.1A
signaling contacts with DC

Supply voltage, current

consumption, power loss

Type of power supply DC DC
External power supply 24V 24V

® Minimum 18V 18V

* Maximum 32V 32V
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Technical specifications (continued)

Order No. 6GK5 101-1BB00-2AA3 6GK5 101-1BC00-2AA3
Product type designation SCALANCE X101-1 SCALANCE X101-1LD
Product component: Yes Yes

fusing at power supply input

Type of fusing of power supply input 0.5A/60V 05A/60V

Current consumed, maximum 0.12A 0.12A

Effective power loss at 24 V with DC 3 W 3w

Permitted ambient conditions

Ambient temperature

® During operation -10... +60 °C -10 ... +60 °C
¢ During storage -40 ... +80 °C -40 ... +80 °C
e During transport -40 ... +80 °C -40 ... +80 °C
Relative humidity at 25 °C without 95 % 95 %
condensation during operation,

maximum

IP degree of protection IP30 IP30

Design, dimensions and weights

Design Compact Compact
Width 40 mm 40 mm
Height 125 mm 125 mm
Depth 124 mm 124 mm

Net weight 0.55 kg 0.55 kg

Type of mounting

® 35 mm DIN rail mounting Yes Yes

e Wall mounting Yes Yes

e S57-300 rail mounting Yes Yes

Type of mounting - -

Standards, specifications,

approvals
Standard
e For EMC of FM FM3611: Class 1, Division 2, Group A, B, C,D/T.., FM3611: Class 1, Division 2, Group A, B, C,D/T..,
Class 1, Zone 2, Group IIC, T.. Class 1, Zone 2, Group IIC, T..
e for hazardous zone EN 600079-15 11 3 G EEXnA Il T.. EN 600079-15 11 3G EEx nA Il T..
KEMA 06 ATEX 0021 X KEMA 06 ATEX 0021 X
e For CSA and UL safety UL 60950-1, CSA C22.2 No. 60950-1 UL 60950-1, CSA C22.2 No. 60950-1
e for hazardous zone of CSA UL 1604 and UL 2279-15 (Hazardous Location), UL 1604 and UL 2279-15 (Hazardous Location),
and UL 1/ Division 2 /Group A, B, C,D/T.., Class 1/ Division 2 / Group A, B, C,D/T..,
Class 1/ Zone 2/ Group IIC / T.. Class 1/ Zone 2/ Group IIC /T..
* For emitted interference EN 61000-6-3 EN 61000-6-4:2001
® For noise immunity EN 61000-6-2:2001 EN 61000-6-2:2001
Certificate of suitability EN 61000-6-2:2001, EN 61000-6-4:2001 EN 61000-6-2:2001, EN 61000-6-4:2001
e CE mark Yes Yes
e C-Tick Yes Yes
* Railroad application - -
according to EN 50155
¢ Railroad application - -
according to EN 50124-1
Marine classification corporation
® American Bureau of Shipping Yes Yes
Europe Ltd. (ABS)
e Bureau Veritas (BV) Yes Yes
e Det Norske Veritas (DNV) Yes Yes
e Germanischer Lloyd (GL) Yes Yes
e Lloyds Register of Shipping (LRS) Yes Yes
¢ Nippon Kaiji Kyokai (NK) Yes Yes
e Polski Rejestr Statkow (PRS) No No
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Order No.
Product type designation

6GK5 101-1BH00-2AA3
SCALANCE X101-1POF

6GK5 101-1BY00-2AA3
SCALANCE X101-1FL

6GK5 101-1BX00-2AA3
SCALANCE X101-1AUI

Transmission rate
Transmission rate 1
Transmission rate 2

100 Mbit/s

10 Mbit/s

10 Mbit/s

Interfaces

Maximum number of electrical/
optical connections for network
components or terminal equipment

Number of electrical connections

e for network components or
terminal equipment

¢ with power-over-Ethernet for
network components or terminal
equipment

e for signaling contact

o for power supply

e For redundant power supply

Design of electrical connection

e for network components or
terminal equipment

* with power-over-Ethernet for
network components or terminal
equipment

e for signaling contact

e for power supply

Number of optical connections

for fiber-optic cables

e At 10 Mbit/s

e At 100 Mbit/s

Design of optical connection

for fiber-optic cables

* At 10 Mbit/s

e At 100 Mbit/s

Injectable optical power relative
to 1T mw

RJ45 port

2-pin terminal block
4-pin terminal block

SC-RJ/POF port

RJ45 port

2-pin terminal block
4-pin terminal block

BFOC port (multimode up to 5 km)

RJ45 port, 15-pin D-sub socket

2-pin terminal block
4-pin terminal block

e of transmitter output -6...-05dB -16 ... -9dB -

e of the receiver input, maximum 1dB -8.2dB -
Minimum optical sensitivity referred  -23 dB -30.6 dB =

to 1 mW of the receiver input

Minimum required attenuation factor 0 dB 0dB =

of the FO transmission link

The range at the optical interface 0...0.05 km 0...5km -
depends on the type of optical fiber

used

Inputs/outputs

Operating voltage of signaling 24V 24V 24V
contacts with DC rated value

Maximum operating current of 0.1A 0.1A 0.1A
signal contacts with DC

Supply voltage,

current consumption, power loss

Type of power supply DC DC DC
External power supply 24V 24V 24V
e Minimum 18V 18V 18V
® Maximum 32V 32V 32V
Product component: fusing at Yes Yes Yes
power supply input

Type of fusing of 05A/60V 0.5A/60V 1A/33V
power supply input

Current consumed, maximum 0.12 A 0.12 A 0.16 A
Effective power loss at 24 V 3W 3W 3w

with DC
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Technical specifications (continued)

Order No.
Product type designation

6GK5 101-1BH00-2AA3
SCALANCE X101-1POF

6GK5 101-1BY00-2AA3
SCALANCE X101-1FL

6GK5 101-1BX00-2AA3
SCALANCE X101-1AUI

Permitted ambient conditions
Ambient temperature

e During operation -10 ... +60 °C -10 ... +60 °C -10 ... +60 °C
¢ During storage -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C
¢ During transport -40 ... +80 °C -40 ... +80 °C -40 ... +80 °C
Relative humidity at 25 °C without 95 % 95 % 95 %
condensation during operation,

maximum

IP degree of protection IP30 IP30 IP30

Design, dimensions and weights

Design Compact Compact Compact
Width 40 mm 40 mm 40 mm
Height 125 mm 125 mm 125 mm
Depth 124 mm 124 mm 124 mm

Net weight 0.55 kg 0.55 kg 0.56 kg

Type of mounting

® 35 mm DIN rail mounting Yes Yes Yes

e Wall mounting Yes Yes Yes

® S57-300 rail mounting Yes Yes Yes

Type of mounting

Product properties, functions,
components General

Cascading with star topology

Standards, specifications,
approvals

Standard
e For EMC of FM

e for hazardous zone

e For CSA and UL safety

e for hazardous zone of CSA and UL

¢ For emitted interference
e For noise immunity

Certificate of suitability

e CE mark
e C-Tick

¢ Railroad application according to

EN 50155

* Railroad application according to

EN 50124-1

Marine classification corporation

® American Bureau of Shipping
Europe Ltd. (ABS)

e Bureau Veritas (BV)
e Det Norske Veritas (DNV)
e Germanischer Lloyd (GL)

e Lloyds Register of Shipping (LRS)

¢ Nippon Kaiji Kyokai (NK)
e Polski Rejestr Statkow (PRS)

Siemens IK Pl - 2012

FM3611: Class 1, Division 2,
Group A, B,C,D/T.., Class 1,
Zone 2, Group IIC, T..

EN 600079-15 11 3 G EEXnA Il T..
KEMA 06 ATEX 0021 X

UL 60950-1,
CSA C22.2 No. 60950-1

UL 1604 and UL 2279-15
(Hazardous Location), Class 1/
Division 2/ Group A, B,C,D/T.,,
Class 1/ Zone 2/ Group IIC / T..
EN 61000-6-3 (Class B)

EN 61000-6-4:2001

EN 61000-6-2:2001,

EN 61000-6-4:2001

Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes

FM3611: Class 1, Division 2,
Group A, B,C,D/T.., Class 1,
Zone 2, Group IIC, T..

EN 600079-15 11 3 G EEX nA Il T..
KEMA 06 ATEX 0021 X

UL 60950-1,
CSA C22.2 No. 60950-1

UL 1604 and UL 2279-15
(Hazardous Location), Class 1/
Division 2/ Group A, B, C,D/T..,
Class 1/ Zone 2/ Group IIC / T..
EN 61000-6-3

EN 61000-6-2:2001

EN 61000-6-2:2001,

EN 61000-6-4:2001

Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes
No

FM3611: Class 1, Division 2,
Group A, B, C,D/T.., Class 1,
Zone 2, Group IIC, T..

EN 600079-15 11 3 G EEx nA Il T..
KEMA 06 ATEX 0021 X

UL 60950-1,
CSA C22.2 No. 60950-1

UL 1604 and UL 2279-15
(Hazardous Location), Class 1/
Division 2 /Group A, B, C,D/T..,
Class 1/Zone 2/ Group lIC /T..
EN 61000-6-4:2001

EN 61000-6-2:2001

EN 61000-6-2:2001,

EN 61000-6-4:2001

Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes
No



Ordering data

Order No.
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Industrial Ethernet switches / media converters

More information

Industrial Ethernet media
converters, LED diagnostics,
fault signaling contact with SET
key, redundant power supply,
PROFINET-compatible retaining
collar; incl. Operating Instruc-
tions, Industrial Ethernet network
manual and configuration
software on CD-ROM
e SCALANCE X101-1

1 x 10/100 Mbit/s RJ45 Port

1 x 100 Mbit/s multimode

BFOC
¢ SCALANCE X101-1LD

1 x 10/100 Mbit/s RJ45 Port

1 x 100 Mbit/s singlemode

BFOC
¢ SCALANCE X101-1POF

1 x 10/100 Mbit/s RJ45 Port

1 x 100 Mbit/s POF SC RJ
¢ SCALANCE X101-1AUI

1 x 10/100 Mbit/s RJ45 Port

1 x 10 Mbit/s AUl segment port
¢ SCALANCE X101-1FL

1 x 10/100 Mbit/s RJ45 Port

1 x 10 Mbit/s multimode BFOC

6GK5 101-1BB00-2AA3

6GK5 101-1BC00-2AA3

6GK5 101-1BH00-2AA3

6GK5 101-1BX00-2AA3

6GK5 101-1BY00-2AA3

To assist in selecting the right Industrial Ethernet switches as
well as configuration of modular versions, the SIMATIC NET
Selection Tool is available:

Online version:
www.siemens.com/snst

Offline version:
www.siemens.com/snst-download

IE FC TP standard cable GP
2 x 2 (Type A)

4-core, shielded TP installation
cable for connection to IE

FC Outlet RJ45/IE FC RJ45Plug;
PROFINET-compatible;

with UL approval,

sold by the meter;

max. length 1000 m,

minimum order quantity 20 m

6XV1 840-2AH10

IE FC RJ45 Plug 1802 x 2

RJ45 plug connector for
Industrial Ethernet with a rugged
metal housing and integrated
insulation displacement
contacts for connecting
Industrial Ethernet FC instal-
lation cables;

180° cable outlet;

for network components and
CPs/CPUs with Industrial
Ethernet interface

e 1 pack = 1 unit

e 1 pack = 10 units

e 1 pack = 50 units

6GK1 901-1BB10-2AA0
6GK1 901-1BB10-2AB0
6GK1 901-1BB10-2AE0

IE FC stripping tool

Preadjusted stripping tool for
fast stripping of the Industrial
Ethernet FC cables

6GK1 901-1GA00

SITOP compact 24 V/ 0.6 A

1-phase power supply

with wide-range input

85 - 264 VAC/110 - 300 V DC,
stabilized output voltage 24V,
rated output current value 0.6 A,
slim design

6EP1 331-5BA00
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SIPLUS SCALANCE X-100 unmanaged /
media converter

. Overview

* The unmanaged Industrial Ethernet media converters of the
SCALANCE X-100 product line are ideally suited for imple-
menting various transmission media in Industrial Ethernet
networks operating at 10/100 Mbit/s in a line, star and ring
topology

e Electrical or optical connection to stations or network
according to the device port type

* Rugged metal housing for space-saving cubicle mounting on
standard rails, S7-300 DIN rail or for wall mounting

* Rugged, industry-standard station connections with
PROFINET-compatible RJ45 connectors that offer additional
strain relief and bending strain relief thanks to latching on the
housing

® Redundant power supply

e Diagnostics on the device by means of LEDs
(power, link status, data communication)

® Error signaling contact with easy adjustment using the
SET button

e Connection of existing 10 Mbit/s fiber-optic networks

e Connection of existing 10Base5 networks (e.g. SINEC H1)

Note:

SIPLUS extreme products are based on Siemens Industry
standard products. The contents listed here were taken from the
respective standard products. SIPLUS extreme-specific infor-
mation was added.

SIPLUS SCALANCE X101-1
6AG1 101-1BB00-4AA3
6GK5 101-1BB00-2AA3

Order number
Order No. based on

-10 ... +60 °C

Coating of the printed circuit
boards and the electronic
components

Ambient temperature range
Conformal coating

The technical data of the
standard product applies except
for the ambient conditions.

Technical data

Ambient conditions

5...100 %
Condensation permissible

Conformity with EN 60721-3-3,
Class 3B2 mold and fungal
spores (except fauna)

Conformity with EN 60721-3-3,
Class 3C4 incl. salt mist and
ISA-S71.04 severity level G1; G2;
G3; Gx 12

Conformity with EN 60721-3-3,
Class 3S4 including conductive
sand, dust 2

1080 ... 795 hPa
(-1000 ... +2000 m)
see ambient temperature range

795 ... 658 hPa
(+2000 ... +3500 m)
derating 10 K

658 ... 540 hPa
(+3500 ... +5000 m)
derating 20 K

1 1SA-S71.04 severity level GX: Long-term load: SO, < 4.8 ppm;
H5S < 9.9 ppm; Cl < 0.2 ppm; HCI < 0.66 ppm; HF < 0.12 ppm;
NH < 49 ppm; O3 < 0.1 ppm; NOX < 5.2 ppm
Limit value (max. 30 min/d): SO, < 17.8 ppm; H,S < 49.7 ppm;
Cl < 1.0 ppm; HCI < 3.3 ppm; HF < 2.4 ppm; NH < 247 ppm;
O3 < 1.0 ppm; NOX < 10.4 ppm
2 The supplied plug covers must remain in place over the unused
interface when operated in atmospheres containing corrosive gases!

The technical documentation on SIPLUS can be found here:
www.siemens.com/siplus-extreme

Relative humidity

Biologically active substances

Chemically active substances

Mechanically active substances

Air pressure (depending on the
highest positive temperature range
specified)

N Ordering data

Order No.

SIPLUS SCALANCE X-100
unmanaged

media converter

SIPLUS SCALANCE X101-1

1 x 10/100 Mbit/s RJ45 port
1 x 100 Mbit/s multi-mode BFOC

6AG1 101-1BB00-4AA3

Accessories See ordering data for

SCALANCE X-100 unmanaged
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SCALANCE X-200 managed

. Overview

Hardware

Function overview SCALANCE X-200 managed: Hardware
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SCALANCE X-200 managed

. Overview (continued)

I SOﬂ\Nare

e applies

Function overview SCALANCE X-200 managed: Software
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SCALANCE X-200 managed

. Benefits

. Overview

The managed Industrial Ethernet switches of the

SCALANCE X-200 line are optimized for setting up Industrial
Ethernet networks at data transfer rates of 10/100 Mbit/s in a line,
star or ring topology.

¢ Integrated redundancy manager for constructing Fast
Ethernet ring topologies with high-speed media redundancy
(excluding SCALANCE X208PRO)

e Electrical or optical connection to stations or network in
accordance with the port type of the devices

e Rugged metal enclosure in S7-300 format for mounting on
standard rail, S7-300 standard mounting rail or for direct wall
mounting in various positions

e Rugged, industry-standard node connections with PROFINET-

compliant RJ45 connectors that are latched onto the housing
to provide additional strain and bending relief
* Redundant power supply
e Diagnostics on the device by means of LEDs
(power, link status, data communication)
e Error signaling contact with easy adjustment using the
SET button

e PROFINET diagnostics, SNMP access, integrated web server
and automatic e-mail transmission function for remote
diagnostics and signaling via the network

get Designed for Industry

e |deal solution for configuring Industrial Ethernet line,
star and ring topologies

¢ Reliable plug-in connection thanks to rugged, industry-
standard device connection in conjunction with PROFINET-
compliant FastConnect connectors

¢ High network availability through design of redundant ring
structures (Redundancy Manager integrated, except for
SCALANCE X208PRO)

¢ Integration of the SCALANCE X-200 switches in the existing
network management infrastructure through SNMP access
point

e Easy integration in the process diagnosis and system
diagnosis with PROFINET

e Configuration and diagnostics integrated into STEP 7 provide
significant benefits during engineering, commissioning, and
the operating phase of a plant

e Module replacement without the need for a programming

device, using the C-PLUG swap media for backing up the
configuration data

. Application

The SCALANCE X-200 Industrial Ethernet switches permit
cost-effective configuration of Industrial Ethernet line, star or ring
topologies with switching functionality for networks in which
high availability or remote diagnostics options are required.
The devices with IP30 degree of protection have been designed
for use in the control cabinet. The SCALANCE X208PRO, is
designed to the IP65 degree of protection for installation outside
the control cabinet. The SCALANCE X204-2TS (TS = Transpor-
tation Systems) is suitable for use in railway applications due to
its specification according to EN 50155.
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SCALANCE X-200 managed

| Application (continued)
Product versions

e Switches with electrical and optical ports for glass multimode
FOC up to 5 km:
- SCALANCE X204-2;
for constructing optical line or ring topologies with four
electrical ports and two optical ports
- SCALANCE X204-2TS (degree of protection IP20);
for setting up optical line or ring topologies with four
electrical ports and two optical ports especially for railway
applications (EN 50155) with extended temperature range
- SCALANCE X206-1;
for setting up star topologies with 6 electrical ports and
1 optical port,
line or ring topologies with electrical and optical transmission
paths
- SCALANCE X212-2;
for constructing optical line or ring topologies with
12 electrical ports and two optical ports

e Switches with electrical and optical ports for glass single
mode FOC up to 26 km:
- SCALANCE X204-2LD;
for constructing optical line or ring topologies with
4 electrical ports and 2 optical ports
- SCALANCE X206-1LD;
for constructing star topologies with 6 electrical ports and
1 optical port,
line or ring topologies with electrical and optical transmission
paths
- SCALANCE X212-2LD;
for constructing optical line or ring topologies with
12 electrical ports and 2 optical ports

e Switches with electrical ports for configuring electrical
Industrial Ethernet line, star or ring topologies:
- SCALANCE X208;
with 8 electrical ports for mounting in the control cabinet
- SCALANCE X208PRO (1P65 degree of protection),
with 8 electrical ports especially for use outside the control
cabinet (M12 connection system)
- SCALANCE X216;
with 16 electrical ports for mounting in the control cabinet
- SCALANCE X224;
with 24 electrical ports for mounting in the control cabinet

Features:

e The RJ45 ports are industry-standard and feature additional
retaining collars (except for SCALANCE X208PRO), for
connection to the IE FC RJ45 Plug 180

The eight PROFINET-compliant M12 ports of the SCALANCE
X208PRO are designed with IP65 degree of protection for
connection to the IE M12 Plug PRO or the pre-assembled

IE M12 connecting cable

The SCALANCE X208PRO can be mounted on a DIN rail or
S7-300 rail or direct on the equipment or machine;

the status information can be read off regardless of the
mounting position thanks to the angled LED strip.

e Power can also be supplied to the SCALANCE X208PRO
from outside the control cabinet from the PS791-1PRO power
supply module at 230 V AC.

Diagnosis of individual switches SCALANCE X208
by means of web browser via SIMATIC Field PG

Switches SNMP/Web-based
SCALANCE X-400 Management

100

Mbit/s

FO ring

—— Data access over the network
= electrical network
optical network

Diagnostics access over SNMP and Web browser with SCALANCE X208

cabinet

= Industrial Ethernet FC Cable 2x2

= 10/100 Mbit/s

[l PROFIBUS

FC Standard Cable

G_IK10_XX_10117

ET 200X
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Design

The SCALANCE X-200 Industrial Ethernet switches with a
rugged metal housing are optimized for mounting on a standard
rail and an S7-300 rail. Direct wall mounting in various positions
is also possible. Thanks to the S7-300 housing dimensions, the
devices are suitable for integration into an automation solution
with S7-300 components.

The switches with IP20/IP30 degree of protection feature:

e A 4-pole terminal block for connecting the redundant supply
voltage (2 x 24 V DC)

e A row of LEDs to indicate the status information (power, link
status, data exchange, power supply, signaling contact)

e A 2-pole terminal block for connecting the floating signaling
contact

e A SET button for on-site configuration of the signaling contact

The SCALANCE X208PRO with IP65 degree of protection
features:

e 2 x M12 interfaces for connecting the redundant supply
voltage (2 x 24 V DC)

e A row of LEDs to indicate the status information (power, link
status, data exchange, power supply, signaling contact)

¢ An M12interface for connecting the isolated signaling contact

The SCALANCE X-200 switches are available with the following
port types:
L]
RJ45 or M12 port, automatic detection of the data rate
(10 or 100 Mbit/s), with Autosensing and Autocrossover
functions for connecting IE FC cables using IE FC RJ45
Plug 180 or IE M12 Plug PRO up to 100 m.

BFOC ports for direct connection to Industrial Ethernet

glass fiber-optic cables up to 5 km (multimode FOC) or up to
26 km (singlemode FOC) for configuring line, ring and star
topologies.

Function

e Configuring electrical and optical Industrial Ethernet line, star
and ring topologies

e Fast redundancy in the ring with High Speed Redundancy
(HSR); up to 0.3 seconds for reconfiguration of the ring with
50 switches in the ring

e The functioning of the ring is continuously monitored by the
integrated redundancy manager (with the exception of
SCALANCE X208 PRO). It recognizes failure of a transmission
path in the ring or failure of a SCALANCE X-200 and activates
the substitute path within 0.3 seconds

e Use in ring topologies (100 Mbit/s) together with SCALANCE
X-300, SCALANCE X-400 and SCALANCE X-500

e Uncrossed connecting cables can be used due to
Autocrossover function integrated in the ports

e Easy diagnostics using signaling contact, SNMP and Web
browser

e Easy copper cable diagnostics with Web browser for local-
izing cable breaks

¢ Integration into the diagnostics of a PROFINET 1/O controller
with expanded diagnostics functions for a consistent
diagnostics concept, including network infrastructure

e Diagnosis of data traffic by means of a parameterizable mirror
port with a standard commercial network analyzer

e Optimized support of PROFINET real-time communication
(RT) through prioritizing

e Fast device replacement in the event of a fault by using the
optional C-PLUG swap medium (not included in scope of
supply)

Network topology and network configuration

The Industrial Ethernet SCALANCE X-200 switches with IP30
degree of protection are usually installed in a control cabinet
together with the stations to be connected. Electrical and optical
versions can be installed together in star, line and ring topol-
ogies. The SCALANCE X208PRO is designed for installation
outside the control cabinet.

When configuring the network, it is necessary to observe the
following boundary conditions:

e Length of the TP cable between two SCALANCE X switches:
- Max. 100 m with |IE FC cable and IE FC RJ45 Plug 180 or
|IE FC M12 Plug PRO
- Max. 10 m using patches with TP cord

e | ength of the optical cables
- Max. 5000 m with Industrial Ethernet glass fiber optic cables
(multimode)
- Max. 26000 m with Industrial Ethernet glass fiber optic
cables (singlemode)
e |P Address:
The IP address is assigned by means of the DHCP (Dynamic
Host Configuration Protocol). If there is no corresponding
server in the network, the IP address can be assigned using
the supplied software tool PST (Primary Setup Tool) or STEP 7.
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. Function (continued)

ET 200pro ET 200pro

eavy gauge threaded joint

Field PG

-
) ( O

Power Supply Mobile Panel
DC 24V
PS791-1PRO 277 IWLAN

AC 230V

SCALANCE
X208PRO

Power Supply
PS791-1PRO

Access Point
SCALANCE
AC230V W788-1PRO

DC 24V

[l PROFINET

M Industrial Ethernet

G_IK10_XX_10078

Star network topology with SCALANCE X208PRO outside the control cabinet and 230 V AC power supply

S7-400

Operator Station

L]

SCALANCE
| X224

[l PROFINET

M Industrial Ethernet

G_IK10_XX_10211

Star topology with SCALANCE X224
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. Function (continued)

S7-400
Operator Station
' N
S7-400 S7-300
PC SCALANCE
X204-2 S7-400
] SCALANCE SCALANCE

X206-1 X206-1

SCALANCE X208

[ Industrial Ethernet (Twisted Pair)
[ Industrial Ethernet (Fiber Optic) S7-400

G_IK10_XX_10113

High-speed redundancy in mixed ring with fiber-optic and twisted-pair cables

Commissioning and diagnosis The following information is displayed on site by LEDs:
PROFINET diagnostic interrupts from SCALANCE X 200 * Power
Switches can be displayed with the appropriate SIMATIC e Port status

Engineering Tools and processed in the controller with e Data traffic
expanded diagnostics function. The engineering outlay for the . )

PLC and HMI have been drastically reduced due to the Signaling contact

complete integration in the SIMATIC concept for system error ¢ Redundancy manager function
messages. (excluding SCALANCE X208 PRO)

The SCALANCE X-200 Industrial Ethernet switches can also be The Industrial Ethernet switches of the SCALANCE X-200 line
integrated into a network management system such as SINEMA can also be monitored using the floating signaling contact.
Server through the standardized Simple Network Management

Protocol (SNMP). If faults occur on the device, error messages

(SNMP traps) can be sent to a network management system or

as e-mail to a specified network administrator.

The integral Web server enables configuration and diagnostics
settings to be made using a standard browser (e.g. port config-
uration). Statistical information can also be read out over the
Web server (e.g. port capacity utilization).
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. Technical specifications

Order No.
Product type designation

6GK5 204-2BB10-2AA3
SCALANCE X204-2

6GK5 204-2BC10-2AA3
SCALANCE X204-2LD

6GK5 204-2BB10-2CA2
SCALANCE X204-2TS

Transmission rate

Transmission rate 1
Transmission rate 2

10 Mbit/s
100 Mbit/s

10 Mbit/s
100 Mbit/s

10 Mbit/s
100 Mbit/s

Interfaces
Number of electrical/optical
connections

e for network components or
terminal equipment, maximum

® as combo port for network
components or terminal
equipment

Number of electrical connections

e for network components or
terminal equipment

e for signaling contact

o for power supply

e For redundant power supply
Design of electrical/optical connec-
tions for network components or
terminal equipment

Design of electrical connection

e for network components or
terminal equipment

e for signaling contact
e for power supply

Number of optical connections for
fiber-optic cables at 100 Mbit/s

Design of optical connection for
fiber-optic cables at 100 Mbit/s

Coupled-in optical power referred
to 1T mw

RJ45 port

2-pin terminal block
4-pin terminal block

2

BFOC port
(multimode up to 5 km)

RJ45 port

2-pin terminal block
4-pin terminal block

2

BFOC port
(singlemode up to 26 km)

RJ45 port

2-pin terminal block
4-pin terminal block

2

BFOC port
(multimode up to 5 km)

e of transmitter output -19...-14dB -15...-7dB -19 ... -14dB
e of the receiver input, maximum - - -
Minimum optical sensitivity relative ~ -34 dB -34 dB -34 dB

to 1 mW of the receiver input

Minimum required damping factor 0dB 0dB 0dB

of FO transmission link

The range at the optical interface 0...5km 0...26 km 0...5km
depends on the type of

optical fiber used

Design of swap medium C-Plug Yes Yes Yes
Inputs/outputs

Operating voltage of signaling 24V 24V 24V
contacts with DC rated value

Maximum operating current of 0.1A 0.1A 0.05 A

signal contacts with DC
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. Technical specifications (continued)

Order No. 6GKS5 204-2BB10-2AA3 6GK5 204-2BC10-2AA3 6GKS5 204-2BB10-2CA2

Product type designation SCALANCE X204-2 SCALANCE X204-2LD SCALANCE X204-2TS

Supply voltage,

current consumption, power loss

Type of supply voltage DC DC DC

External supply voltage 24V 24V 12V..24V

® Minimum 18V 18V 10V

* Maximum 32V 32V 30V

Product component: fusing at Yes Yes Yes

power supply input

Design of fusing at input 06A/60V 06A/60V 3A/32V

for supply voltage

Current consumption, maximum 0.265 A 0.265 A 0.6 A

Effective power loss at 24 V 6.36 W 6.36 W 6.6 W (with 12 V DC)

with DC

Permissible ambient conditions

Ambient temperature

¢ During operation -40 ... +60 °C -40 ... +60 °C -40 ... +70 °C

e During storage -40 ... +70 °C -40 ... +70 °C -40 ... +70 °C

e During transport -40 ... +70 °C -40 ... +70 °C -40 ... +70 °C

* Note - - If the IE switch X204-2TS
is installed horizontally,
a maximum ambient temperature
of +40 °C is permitted

Relative humidity at 25 °C without 95 % 95 % 95 %

condensation during operation,

maximum

IP degree of protection IP30 IP30 IP20

Design, dimensions and weights

Design Compact Compact Compact

Width 60 mm 60 mm 60 mm

Height 125 mm 125 mm 125 mm

Depth 124 mm 124 mm 124 mm

Net weight 0.78 kg 0.78 kg 0.78 kg

Type of mounting

® 35 mm DIN rail mounting Yes Yes Yes

e Wall mounting Yes Yes Yes

e S57-300 rail mounting Yes Yes Yes

Product properties,

functions, components

General

Cascading with redundant ring at 50 50 50

reconfiguration time < 0.3 s

Cascading with star topology Any Any Any

(only dependent on signal (only dependent on signal propa-  (only dependent on signal
propagation time) gation time) propagation time)
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Order No. 6GK5 204-2BB10-2AA3 6GK5 204-2BC10-2AA3 6GK5 204-2BB10-2CA2
Product type designation SCALANCE X204-2 SCALANCE X204-2LD SCALANCE X204-2TS

Product functions
Management, configuration,
programming

Product function

o CLI Yes Yes Yes
* \Web-based management Yes Yes Yes
e MIB support Yes Yes Yes
* TRAPs via e-mail Yes Yes Yes
¢ Configuration with STEP 7 Yes Yes Yes
® SMTP server Yes Yes Yes
e Port mirroring Yes Yes Yes
e with IRT PROFINET |10 Switch No No No
* PROFINET IO diagnostics Yes Yes Yes
® Switch-managed Yes Yes Yes
Protocol is supported

® Telnet Yes Yes Yes
e HTTP Yes Yes Yes
e HTTPS Yes Yes Yes
e TFTP Yes Yes Yes
o FTP Yes Yes Yes
¢ BOOTP No No No
e SNMP v1 Yes Yes Yes
¢ SNMP v2 Yes Yes Yes
e SNMP v3 Yes Yes Yes
¢ DCP Yes Yes Yes
e LLDP Yes Yes Yes
Identification & maintenance

* |&MO - device-specific information  Yes Yes Yes
® |&M1 - higher-level designation/ Yes Yes Yes

location designation

Product functions Diagnostics

Product function

e Port diagnostics Yes Yes Yes
e Packet Size Statistics Yes Yes Yes
e Packet Type Statistics Yes Yes Yes
e Error Statistics Yes Yes Yes
Product functions DHCP

Product function DHCP client Yes Yes Yes

Product functions Redundancy
Product function

* Ring redundancy Yes Yes Yes
® Redundancy manager Yes Yes Yes
e Standby redundancy No No No
¢ Redundancy procedure HSR Yes Yes Yes
e Redundancy procedure MRP Yes Yes Yes
® Redundancy procedure PRP No No No
¢ Passive listening Yes Yes Yes

Product functions Security

Protocol is supported SSH Yes Yes Yes
Product functions Time

Product function

¢ SICLOCK support Yes Yes Yes
Protocol is supported

e NTP No No No
e SNTP Yes Yes Yes
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Order No.
Product type designation

6GK5 204-2BB10-2AA3
SCALANCE X204-2

6GK5 204-2BC10-2AA3
SCALANCE X204-2LD

6GK5 204-2BB10-2CA2
SCALANCE X204-2TS

Standards, specifications,
approvals

Standard

e for EMC of FM

e For hazardous zone

e For CSA and UL safety

e For CSA and UL hazardous zone

e For emitted interference
e For noise immunity

Certificate of suitability

e CE marking

e C-Tick

® Railroad application according to
EN 50155

¢ Railroad application according to
EN 50124-1

Marine classification association

* American Bureau of Shipping
Europe Ltd. (ABS)

e Bureau Veritas (BV)

¢ Det Norske Veritas (DNV)

e Germanischer Lloyd (GL)

¢ Lloyds Register of Shipping (LRS)
¢ Nippon Kaiji Kyokai (NK)

¢ Polski Rejestr Statkow (PRS)

FM3611: Class 1, Division 2,
Group A, B, C,D /T4, CL.1,

Zone 2, GP. IIC, T4

EN 60079-0: 2006,

EN 60079-15: 2005, Il 3G Ex nA Il
T4 KEMA 07 ATEX 0145X

UL 60950-1,
CSA C22.2 No. 60950-1

ANSI /ISA 12.12.01,

CSA C22.2 No. 213-M1987, CL. 1/
Div.2/GP.A,B,C,DT4,CL. 1/
Zone 2/ GP. IIC, T4

EN 61000-6-4:2001 (Class A)
EN 61000-6-4:2001

EN 61000-6-4:2001
Yes
Yes
No

No

Yes

Yes
Yes
Yes
Yes
Yes
Yes

FM3611: Class 1, Division 2,
Group A, B, C,D /T4, CL.1,

Zone 2, GP. IIC, T4

EN 60079-0: 2006,

EN 60079-15: 2005, 11 3 G Ex nA Il
T4 KEMA 07 ATEX 0145X

UL 60950-1,
CSA C22.2 No. 60950-1

ANSI /ISA 12.12.01,

CSA C22.2 No. 213-M1987, CL. 1/
Div.2/GP.A,B,C,DT4,CL. 1/
Zone 2/ GP. lIC, T4

EN 61000-6-4 (Class A)
EN 61000-6-2

EN 61000-6-2, EN 61000-6-4
Yes
Yes
No

No

Yes

Yes
Yes
Yes
Yes
Yes
Yes

FM3611: Class 1, Division 2,
Group A, B,C,D/T4,CL.1,
Zone 2, GP. IIC, T4

EN 60079-0: 2006,
EN 60079-15: 2005, 11 3 G ExnA Il
T4 KEMA 07 ATEX 0145X

UL 60950-1,

CSA C22.2 No. 60950-1

ANSI /ISA 12.12.01,

CSA C22.2 No. 213-M1987, CL. 1/
Div.2/GP.A,B,C,DT4,CL. 1/
Zone 2/ GP. IIC, T4

EN 61000-6-4 (Class A)

EN 61000-6-2

EN 61000-6-2, EN 61000-6-4
Yes
Yes
Yes

No

No

No
No
No
No
No
No

Order No.
Product type designation

6GK5 206-1BB10-2AA3

SCALANCE X206-1 SCALAN

6GK5 206-1BC10-2AA6

CE X206-1LD SCALANCE X208

6GK5 208-0BA10-2AA3

6GK5 208-0HA00-2AA6
SCALANCE X208PRO

Transmission rate
Transmission rate 1

Transmission rate 2

10 Mbit/s
100 Mbit/s

10 Mbit/s

100 Mbit/s

10 Mbit/s
100 Mbit/s

10 Mbit/s
100 Mbit/s

Interfaces

Number of electrical/optical
connections

e for network components or
terminal equipment, maximum

e as combo port for network
components or terminal
equipment

Number of electrical connections

e for network components or
terminal equipment

e for signaling contact
e for power supply
e For redundant power supply
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Technical specifications (continued)

Order No.
Product type designation

6GK5 206-1BB10-2AA3

SCALANCE X206-1

6GK5 206-1BC10-2AA6
SCALANCE X206-1LD

6GK5 208-0BA10-2AA3

SCALANCE X208

6GK5 208-0HA00-2AA6
SCALANCE X208PRO

Design of electrical/optical connec-
tions for network components or
terminal equipment

Design of electrical connection

e for network components or

RJ45 port

RJ45 port

RJ45 port

M12 port, 4-pin,

terminal equipment d-coded
e for signaling contact 2-pin terminal block 2-pin terminal block 2-pin terminal block 5-pin M12 socket
(b-coded)
o for power supply 4-pin terminal block 4-pin terminal block 4-pin terminal block 4-pin M12 interface
(a-coded)
Number of optical connections for 1 1 o -
fiber-optic cables at 100 Mbit/s
Design of optical connection for BFOC port BFOC port - -
fiber-optic cables at 100 Mbit/s (multimode up to 5 km) (singlemode up to 26 km)
Coupled-in optical power referred
to 1T mw
e of transmitter output -19...-14dB -15 ... -7 dB - -
e of the receiver input, maximum - - = =
Minimum optical sensitivity relative - -34 dB = =
to 1 mW of the receiver input
Minimum required damping factor 0 dB 0dB - -
of FO transmission link
The range at the optical interface 0...5km 0...26 km - -
depends on the type of optical
fiber used
Design of swap medium C-Plug Yes Yes Yes Yes
Inputs/outputs
Operating voltage of signaling 24V 24V 24V 24V
contacts with DC rated value
Maximum operating current of 0.1A 0.1A 0.1A 0.1A
signal contacts with DC
Supply voltage,
current consumption, power loss
Type of supply voltage DC DC DC DC
External supply voltage 24V 24V 24\ 24V
® Minimum 18V 18V 18V 18V
* Maximum 32V 32V 32V 32V
Product component: fusing at Yes Yes Yes Yes
power supply input
Design of fusing at input 06A/60V 06A/60V 06A/60V 06A/60V
for supply voltage
Current consumption, maximum 0.22 A 0.2A 0.185 A 0.185 A
Effective power loss at 24 V 5.28 W 528 W 3.84 W 4.4 W
with DC
Permissible ambient conditions
Ambient temperature
e During operation -40 °C ... +60 °C -40 °C ... +60 °C -40 °C ... +60 °C -20 ... +70°C
¢ During storage -40 ... +70 °C -40 ... +70 °C -40 ... +70°C -40 ... +70°C
¢ During transport -40 ... +70 °C -40 ... +70 °C -40 ... +70°C -40 ... +70°C
* Note = = = =
Relative humidity at 25 °C without 95 % 95 % 95 % 95 %
condensation during operation,
maximum
IP degree of protection IP30 IP30 IP30 IP 65/67
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Technical specifications (continued)

Order No. 6GKS5 206-1BB10-2AA3  6GK5 206-1BC10-2AA6  6GK5 208-0BA10-2AA3  6GK5 208-0HA00-2AA6
Product type designation SCALANCE X206-1 SCALANCE X206-1LD SCALANCE X208 SCALANCE X208PRO
Design, dimensions and weights

Design Compact Compact Compact Compact

Width 60 mm 60 mm 60 mm 90 mm

Height 125 mm 125 mm 125 mm 125 mm

Depth 124 mm 124 mm 124 mm 124 mm

Net weight 0.78 kg 0.78 kg 0.78 kg 1kg

Type of mounting

® 35 mm DIN rail mounting Yes Yes Yes Yes

e Wall mounting Yes Yes Yes Yes

e S57-300 rail mounting Yes Yes Yes Yes

Product properties, functions,
components General

Cascading with redundant ring at 50 50 50 50
reconfiguration time < 0.3 s

Cascading with star topology Any (only dependent on Any (only dependent on Any (only dependent on Any (only dependent on
signal propagation time)  signal propagation time)  signal propagation time)  signal propagation time)

Product functions
Management, configuration,
programming

Product function

e CLI Yes Yes Yes No
* Web-based management Yes Yes Yes Yes
* MIB support Yes Yes Yes Yes
* TRAPs via e-mail Yes Yes Yes Yes
¢ Configuration with STEP 7 Yes Yes Yes Yes
® SMTP server Yes Yes Yes Yes
e Port mirroring Yes Yes Yes Yes
e with IRT PROFINET IO Switch No No No No
* PROFINET IO diagnostics Yes Yes Yes No
® Switch-managed Yes Yes Yes Yes
Protocol is supported

e Telnet Yes Yes Yes Yes
e HTTP Yes Yes Yes Yes
e HTTPS Yes Yes Yes Yes
e TFTP Yes Yes Yes Yes
o FTP Yes Yes Yes Yes
¢ BOOTP No No No No
e SNMP v1 Yes Yes Yes Yes
¢ SNMP v2 Yes Yes Yes Yes
e SNMP v3 Yes Yes Yes Yes
e DCP Yes Yes Yes No
o LLDP Yes Yes Yes No
Identification & maintenance

¢ |&MO - device-specific information  Yes Yes Yes -

* |&M1 - higher-level designation/ Yes Yes Yes =

location designation

Product functions Diagnostics
Product function

® Port diagnostics Yes Yes Yes Yes
e Packet size statistics Yes Yes Yes Yes
e Packet type statistics Yes Yes Yes Yes
e Error statistics Yes Yes Yes Yes
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Technical specifications (continued)

Order No. 6GK5 206-1BB10-2AA3  6GK5 206-1BC10-2AA6  6GK5 208-0BA10-2AA3  6GK5 208-0HA00-2AA6
Product type designation SCALANCE X206-1 SCALANCE X206-1LD SCALANCE X208 SCALANCE X208PRO
Product functions DHCP

Product function DHCP client Yes Yes Yes Yes

Product functions Redundancy

Product function

* Ring redundancy Yes Yes Yes Yes

® Redundancy manager Yes Yes Yes No

e Standby redundancy No No No No

e Redundancy procedure HSR Yes Yes Yes Yes

e Redundancy procedure MRP Yes Yes Yes No

® Passive listening Yes Yes Yes Yes

Product functions Security

Protocol is supported SSH Yes Yes Yes Yes

Product functions Time

Product function

¢ SICLOCK support Yes Yes Yes No

Protocol is supported

o NTP No No No No

¢ SNTP Yes Yes Yes No

Standards, specifications,
approvals

Standard

e for EMC of FM

e for hazardous zone

e for CSA and UL safety

e for hazardous zone of CSA
and UL

¢ For emitted interference

® For noise immunity
Certificate of suitability

e CE marking

e C-Tick

¢ Railroad application according to
EN 50155

* Railroad application according to
EN 50124-1

Marine classification association

® American Bureau of Shipping
Europe Ltd. (ABS)

e Bureau Veritas (BV)

e Det Norske Veritas (DNV)

e Germanischer Lloyd (GL)

e Lloyds Register of Shipping (LRS)

¢ Nippon Kaiji Kyokai (NK)

¢ Polski Rejestr Statkow (PRS)
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FM3611: Class 1,
Division 2, Group A, B, C,
D /T4, CL.1, Zone 2, GP.
IIC, T4

EN 60079-0: 2006,

EN 60079-15: 2005, 13 G
Ex nA Il T4 KEMA 07
ATEX 0145X

UL 60950-1,
CSA C22.2 No. 60950-1

ANSI /ISA 12.12.01,
CSA C22.2

No. 213-M1987, CL. 1/
Div. 2/GP. A, B, C, D T4,
CL.1/Zone 2/GP. IIC,
T4

EN 61000-6-4:2001
(Class A)

EN 61000-6-2:2001
EN 61000-6-2:2001,
EN 61000-6-4:2001
Yes
Yes
No

No

Yes

Yes
Yes
Yes
Yes
Yes
Yes

FM3611: Class 1,
Division 2, Group A, B, C,
D /T4, CL.1, Zone 2, GP.
IIC, T4

EN 60079-0: 2006,

EN 60079-15: 2005, 11 3G
Ex nA Il T4 KEMA 07
ATEX 0145X

UL 60950-1,
CSA C22.2 No. 60950-1

ANSI /ISA 12.12.01,
CSA C22.2

No. 213-M1987, CL. 1/
Div. 2/ GP. A, B, C, D T4,
CL.1/Zone 2/GP. IIC,
T4

EN 61000-6-4
(Class A)

EN 61000-6-2
EN 61000-6-2,
EN 61000-6-4
Yes
Yes
No

No

Yes

Yes
Yes
Yes
Yes
Yes
Yes

FM3611: Class 1,
Division 2, Group A, B, C,
D /T4, CL.1, Zone 2, GP.
IIC, T4

EN 60079-0: 2006,

EN 60079-15: 2005, 11 3G
Ex nA Il T4 KEMA 07
ATEX 01456X

UL 60950-1,
CSA C22.2 No. 60950-1

ANSI /ISA 12.12.01,
CSA C22.2

No. 213-M1987, CL. 1/
Div.2/GP. A, B, C, D T4,
CL.1/Zone 2/ GP. IIC,
T4

EN 61000-6-4
(Class A)

EN 61000-6-2
EN 61000-6-2,
EN 61000-6-4
Yes
Yes
No

No

Yes

Yes
Yes
Yes
Yes
Yes
Yes

FM3611: Class 1,
Division 2, Group A, B, C,
D /T4, CL.1, Zone 2, GP.
IIC, T4

EN 60079-0: 2006,

EN 60079-15: 2005, 13 G
Ex nA Il T4 KEMA 07
ATEX 0145X

UL 60950-1,
CSA C22.2 No. 60950-1

ANSI /ISA 12.12.01,
CSA C22.2

No. 213-M1987, CL. 1/
Div.2/GP. A, B, C, D T4,
CL.1/Zone 2/GP. IIC,
T4

EN 61000-6-4:2001
(Class A)

EN 61000-6-2:2001
EN 61000-6-2:2001,
EN 61000-6-4:2001
Yes
Yes
No

No

Yes

Yes
Yes
Yes
Yes
Yes
Yes
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. Technical specifications (continued)

Order No.
Product type designation

6GK5 212-2BB00-2AA3
SCALANCE X212-2

6GK5 212-2BC0