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Introduction

Fast Track Switching

Automation IT is a communication platform that serves all applications within an industrial manufacturing firm. By
connecting all applications, the uniform platform network increases the efficiency of company workflows.
Automation IT supports Standard Ethernet at all levels — including the office, management and control levels,
and also in the field.

Automation IT — the platform for all applications
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The currently available switching technology used in IEEE 802.3 Ethernet, however, does not offer the level of
determinism required for automation applications. That is why automation solutions that only implement standard
(unchanged) Ethernet require a restricted network design in order to match automation performance levels.
Thus there are limited options for the network topology or segmentation — to the extent that IT communications
are not allowed within the automation environment.

Automation requires for Industrial Ethernet:
+ top performance
+ safety
+ flexible topology
* and above all determinism

Standard Ethernet switching is based on store-and-forward switching and this introduces long latency times for
the frames. But even more serious is the tight dependency on the degree of network traffic: if only automation
frames are present in the network, then these frames can be transmitted with no problems. But additional
data traffic on the network will compete with the automation frames for forwarding and can thus delay these
frames.

Standard switching uses the QoS (Quality of Service) option to influence this. If multiple frames are located in
the switch queue, then the frames with the highest priority are forwarded first. But it is still possible for other
data frames with priorities equal to or greater than the automation frames to be present. And even when the
automation frame has the highest priority, if a data frame is in the process of being sent, the next automation
frame must wait until 1522 bytes have been completely sent. Only then is the path open for the automation frame.
The same delay could then happen on the next network switch once more. So these wait delays can quickly add
up to times which are critical for automation applications. This behaviour can be seen as stochastically random.
Most of the time the transfer times will be sufficient. But it only takes one delayed frame to trigger a problem.
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Introduction

Several Ethernet-based methods have identified this problem and eliminated it. However such methods require
each network node to implement specialized hardware for communication.

With the development of Fast Track Switching (FTS), HARTING has found a new path. FTS switches solve the
performance and deterministic problems while all other nodes require only the standard Ethernet interfaces.

Fast Track Switching uses three key features to achieve this:

1. Preferred frames (such as automation frames) are detected first. The switch can focus on any specific
part of the Ethernet header for special properties. For example, PROFINET frames are Ethertype 8892.
This type is then monitored and evaluated if the application needs to accelerate their transmission.

2. These key frames get fast-track forwarding — a cut-through process instead of store-and-forwarding. As
a result, the switch latency time is minimized.

3. If the switch port needed for the forwarding is busy at that moment sending a data frame, then the
data frame is buffered and the forwarding is aborted so that the automation frame can be forwarded
immediately. Only after the automation frame is sent is a second attempt made to send the data
frame.

A simple example serves to illustrate the superior performance of this Fast Track Switching:
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Figure 2 Example of a configuration

An automation frame must travel on a path through 16 switches. The transmission time for the Ethernet frames
under standard switching rules is tightly dependent on the network load. Thus the transmission time for the
frames can vary widely according to the network load: a few arrive quite quickly, the majority have an average
time, and a few frames travel quite slowly.

As areference point, a comparable cycle for one of the Field bus protocols used widely in automation applications
is shown in black. This protocol has state-of-the-art levels of determinism and transfer speeds. Sometimes the
data arrives just as fast at its destination when standard switching is used — but only sometimes.

Fast Track Switching, on the contrary, exhibits excellent results and is deterministic.

FTS 3000
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Introduction

Now it has finally become possible to setup a universal Automation IT communications platform that reaches
into the field level. And finally automation protocols which rely on standard unchanged Ethernet (such as
PROFINET RT or EtherNet/IP) can deliver the high performance needed for automation applications.

HARTING has also integrated this groundbreaking technology into production models available for the user:
The configurable FTS 3100 model offers an easy-to-configure FTS solution for users. Many switch options can
be customized to fit your application — even by those who are not trained network administrators.

And with the fully managed switches from the FTS 3000 line, HARTING combines FTS technology with all of
the well-known functions of modern managed industrial Ethernet Switches.
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Ethernet Switch

Ha-VIS FTS 3100s-A
10-port Ethernet Switch with Fast Track Technology
configurable via USB

General Description

Features

The Fast Ethernet Switches of the product family
Ha-VIS FTS 3000 can identifiy automation profiles
(e.g PROFINET, EtherNet/IP, Modbus TCP and
customized profiles), accelerate their data transmis-
sion and prefer them. They are suitable for industrial
applications.

The product family enables the connection of up to
10 network devices over shielded Twisted Pair. It
supports Ethernet (10 Mbit/s) and Fast Ethernet (100
Mbit/s).

The Ethernet Switch works as an unmanaged switch
and can work in Fast Track Switching mode and in
Store and Forward mode. It supports Auto-crossing,
Auto-negotiation and Auto-polarity.

e Ethernet Switch acc. to IEEE 802.3

¢ Store and Forward Switching Mode, non-blocking,
unmanaged

¢ Auto-crossing, Auto-negotiation, Auto-polarity

¢ Diagnostic LEDs (Link status, Act, Power, Data
transmission rate, Error)

¢ |dentification, acceleration and preference for
automation frames

¢ Deterministic data transfer for selected profiles

Advantages

Application fields

¢ Individually configurable via USB port

® Robust metal housing

* EMC, temperature range and mechanical stability
meet the toughest demands

¢ |[ndustrial automation

® Power distribution systems

¢ Automotive industry

* Mechanical engineering

FTS 3000
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HARTING

Technical characteristics

Ethernet interface RJ45
Number of ports

Cable types according
to IEEE 802.3

Data rate

Maximum cable length
Termination
Diagnostics (via LED)

Topology
Parameterisation via USB

Power supply
Input voltage
Termination

Diagnostics (via LED)

Design features
Housing material
Dimensions (W x H x D)

Degree of protection
acc. to DIN 60529

Mounting

Weight

Environmental conditions
Operating temperature
Storage temperature
Relative humidity

10x 10/100Base-T(X), unmanaged

Shielded Twisted Pair (STP) or Unshielded Twisted Pair (UTP),
Category 5

10 Mbit/s or 100 Mbit/s (RJ45)
100 m (Twisted Pair; with Category 5 cable acc. to DIN EN 50173-1)
RJ45 (Twisted Pair)

¢ Status Link — Green

¢ Data transfer (Act) — Green flashing

¢ Data transfer rate (Speed) — 100 Mbit/s: Yellow
10 Mbit/s: OFF

Line, Ring, Star or mixed

¢ Auto-negotiation

¢ 10/100 Mbit/s

¢ Full/Half Duplex

¢ Port enable/disable

® Port mirroring

¢ Flow Control

* FTS Port enable/disable

¢ Industrial Profile (PROFINET, EtherNet/IP, Modbus TCP,
customized)

¢ NRT Bandwidth Control

24V DC

5-pole screw terminal, pluggable
for redundant power supply

e Power supply in permissible range:  Green
¢ Undervoltage: Red

Aluminium, anodized
44 x 130 x 100 mm (without connectors)

IP 30

* 35 mm top-hat rail acc. to EN 60715
® Panel mounting, vertical assembly

approx. 0.5 kg

0°C...+55°C
-40°C ... +85°C
30 % ... 95 % (non-condensing)
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Ethernet Switch = a
Ha-VIS FTS 3100s-A L
10-port Ethernet Switch with Fast Track Technology #
configurable via USB 4
Unmanaged IP 30 PROFINET compatible EtherNet/IP compatible |:|

Number of ports, Copper / Termination 10x 10/100Base-T(X) / RJ45 (Twisted Pair)

Input voltage / Termination

Permissible range (min/max)
Input current

Housing material
Dimensions (W x H x D)
Weight

Operating temperature

24 VV DC / 5-pole screw terminal, pluggable

redundant power supply

12V ...48V DC
approx. 270 mA (at 24 V DC)

Aluminium, anodized

44 x 130 x 100 mm (without connectors)

approx. 0.5 kg
0°C...+55°C

Identification Part number Drawing Dimensions in mm
Ha-VIS FTS 3100s-A
Ethernet Switch with 10 RJ45 ports L
s
for assembly on standard rail =
B
2078 110 1000 3
18 100 b

FTS 3000
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Ethernet Switch

Ha-VIS FTS 3100s-A
10-port Ethernet Switch with Fast Track Technology
configurable via USB

General Description

Features

The Fast Ethernet Switches of the product family
Ha-VIS FTS 3000 can identifiy automation profiles
(e.g PROFINET, EtherNet/IP, Modbus TCP and
customized profiles), accelerate their data transmis-
sion and prefer them. They are suitable for industrial
applications.

The product family enables the connection of up to
10 network devices over shielded Twisted Pair. It
supports Ethernet (10 Mbit/s) and Fast Ethernet (100
Mbit/s).

The Ethernet Switch works as an unmanaged switch
and can work in Fast Track Switching mode and in
Store and Forward mode. It supports Auto-crossing,
Auto-negotiation and Auto-polarity.

e Ethernet Switch acc. to IEEE 802.3

¢ Store and Forward Switching Mode, non-blocking,
unmanaged

¢ Auto-crossing, Auto-negotiation, Auto-polarity

¢ Diagnostic LEDs (Link status, Act, Power, Data
transmission rate, Error)

¢ |[dentification, acceleration and preference for
automation frames

® Deterministic data transfer for selected profiles

Advantages

Application fields
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¢ Individually configurable via USB port

® Robust metal housing

* EMC, temperature range and mechanical stability
meet the toughest demands

® [ndustrial automation

® Power distribution systems

e Automotive industry

® Mechanical engineering
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Technical characteristics

Ethernet interface RJ45
Number of ports

Cable types according
to IEEE 802.3

Data rate

Maximum cable length
Termination
Diagnostics (via LED)

Topology

Power supply
Input voltage
Termination

Diagnostics (via LED)

Design features
Housing material
Dimensions (W x H x D)

Degree of protection
acc. to DIN 60529

Mounting

Weight

Environmental conditions
Operating temperature
Storage temperature
Relative humidity

10x 10/100Base-T(X), unmanaged

Shielded Twisted Pair (STP) or Unshielded Twisted Pair (UTP),
Category 5

10 Mbit/s or 100 Mbit/s (RJ45)
100 m (Twisted Pair; with Category 5 cable acc. to DIN EN 50173-1)
RJ45 (Twisted Pair)

¢ Status Link — Green

¢ Data transfer (Act) — Green flashing

¢ Data transfer rate (Speed) — 100 Mbit/s: Yellow
10 Mbit/s: OFF

Line, Ring, Star or mixed

24V DC

5-pole screw terminal, pluggable
for redundant power supply

e Power supply in permissible range:  Green
¢ Undervoltage: Red

Aluminium, anodized
44 x 130 x 100 mm (without connectors)

IP 30

® 35 mm top-hat rail acc. to EN 60715
¢ Panel mounting, vertical assembly

approx. 0.5 kg

0°C...+55°C
-40°C ... +85°C
30 % ... 95 % (non-condensing)

FTS 3000



FTS 3000

A-3
10

HARTING FTS 3000

HARTING

Management functions

Basic Functions

Store and Forward Switching Mode

IEEE 802.3

Manual and Dynamic IP Address Assignment

Auto-negotiation on / off

Port Speed 10 Mbit/s / 100 Mbit/s

Half / Full duplex

Port disable / enable

Port-Settings

Link Up/Down Trap disable / enable

Port mirroring disable / enable

Flow Control disable / enable

Industrial profiles (PROFINET, EtherNet/IP,
Modbus TCP, customer spezific)

NRT Bandwidth Control

Network Discovery

Link Layer Discovery Protocol (LLDP)

802.1AB, 2005

IPv4

RFC 791, 903, 951, 1293, 1519

Protocols

TCP RFC 793, 896

UDP RFC 768

Ethernet ARP RFC 826

ICMP RFC 2521, 1191, 1788, 792

Firmware import and export via TFTP

File Transfer

Configuration import and export via TFTP

Manual time setting

Time Settings

Simple Network Time Protocol (SNTP)

RFC 1305, RFC 4330

User Management

Admin, Guest and Service Level

Service

Service Mode via port 1

QoS
| Quality of Service (QoS) | IEEE 802.1p
VLAN
| Port protocol based VLANs | IEEE 802.1Q Rev D5.0, 2005

Redundancy

Spanning Tree (STP) IEEE 802.1D (2004)

Rapid Spanning Tree (RSTP) IEEE 802.1D (2004)
Security

Port Based Authentioation with EAP 802.1x (2004)

RADIUS Client RFC 2138

IP authorized manager
Multicast

IGME Snooping (v1, v2, v3) with support for RFC 1112, 2236, 3376

querier
DHCP

DHCP Client RFC 2131

DHCP relay agent RFC 2131

DHCP Option 82 RFC 3046
Alarm

Alarms via E-mail (SMTP) and SNMP Traps

Signalling contact for low voltage detection or

Link break
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Management functions

Diagnostic

PROFINET diagnostic

Port Mirroring

Switch History

MAC Address Table

Management

Password protected Web-Management
interface

SNMP (v1, v2c, v3) agent & MIB support

RFC 1155, 1157, 1212, 1213, 1215,
2089, 2578, 3411, 3412, 3413,
3414, 3415, 3416, 3417, 3584

Pluggable memory card

MIB Support

Enterprise (HARTING MIB)

MIB I

MIB Il for SNMPv1, SNMPv2, SNMPv3

Interface group MIB

Bridge MIB

MIB for Ethernet-like interfaces
(requires support in hardware)

VLAN MIB

Spanning Tree Protocol MIB

Rapid STP MIB

Port-based Network Authentication Control MIB

Definitions of managed objects for LLDP

802.1/LLDP extension MIB

802.3/LLDP extension MIB

Radius Client MIB

IPv4 MIB

IGMP MIB

DHCP

FTS 3000
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Ethernet Switch
Ha-VIS FTS 3100-A
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10-port Ethernet Switch with Fast Track Technology #
managed .
Unmanaged IP 30 PROFINET compatible EtherNet/IP compatible |:|

Number of ports, Copper / Termination 10x 10/100Base-T(X) / RJ45 (Twisted Pair)

Input voltage / Termination

Permissible range (min/max)
Input current

Housing material
Dimensions (W x H x D)
Weight

Operating temperatur

24V DC / 5-pole screw terminal, pluggable
redundant power supply

12V ...48V DC
approx. 270 mA (at 24 V DC)

Aluminium, anodized

44 x 130 x 100 mm (without connectors)
approx. 0.5 kg

0°C...+55°C

Identification

Part number Drawing Dimensions in mm

Ha-VIS FTS 3100-A
Ethernet Switch with 10 RJ45 ports

for assembly on standard rail

2078 110 4000
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