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TROVIS 6600 Automation System

These system integration guidelines give an insight into the most impor-
tant points concerning the installation and commissioning of SAMSON's
TROVIS 6600 Automation System.
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TROVIS 6600 Automation System System design and properties

1 System design and properties

The TROVIS 6600 Automation System consists of self-contained automation
stations consisting of a TROVIS 6610 CPU Module, TROVIS 6620 1/O Mod-
ules, TROVIS 6625 Input Modules, TROVIS 6630 AO Moduls, TROVIS 6640
Al Modules and optional TROVIS 6616 Web Terminals. The visualization

software usually runs under Microsoft Windows® operating system.

A maximum of 20,000 physical data points can be processed by an en-
tire system. The TROVIS 6620 1/O Modules TROVIS 6625 Input Modules,
TROVIS 6630 AO Modules and TROVIS 6640 Al Modules are peripheral de-
vices which communicate with the TROVIS 6610 CPU Module over RS-485.
The TROVIS 6610 CPU Modules communicate with each other as well as with
the control station over Ethernet (BACnet/IP, BACnet PTP, TCP/IP or Modbus).

The highly flexible modules are suitable for implementing cost-effective solu-
tions. DDC concepts with a high degree of distribution within a network are
easy fo implement.

Components in the system

¢ Control station TROVIS-LS

¢ Operating stations TROVIS-BS

e CPU module TROVIS 6610*
¢ |/O module TROVIS 6620*
* Input module TROVIS 6625
¢ AO module TROVIS 6630
e Al module TROVIS 6640
* Web terminal TROVIS 6616

* various models

Associated software

¢ Operating system Usually Windows®

* Process visualization e.g. Wonderware InTouch
¢ Graphical project management tool TROVIS 6690

* DA-Server 6600 TROVIS 6691

e OPC-Server 6600 TROVIS 6692

Accessories

* End-of-line termination for 1/O bus
(2 pcs. included in the scope

of delivery of TROVIS 6610) 1400-9561
* 1-port bus hub 1400-6169
* 4-port bus hub 1400-7140
* Modbus master cable incl.

four terminating resistors 1400-9748
* Modbus slave cable 1400-9749
e Serial connecting cable 1400-9750
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¢ Cable converter for two-wire circuit 1400-8800
¢ Cable converter for four-wire circuit 1400-7308
¢ Terminal block for TROVIS 6610 1991-0133
¢ Terminal block for TROVIS 6620 1991-0134
¢ Terminal block for TROVIS 6630 1992-4304
¢ Terminal block for TROVIS 6640 1992-4305
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2 Quick introduction

2.1 Max. number of units

32 TROVIS 6610 CPU Modules per system

32 TROVIS 6620/TROVIS 6625/TROVIS 6630/TROVIS 6640 Modules
per CPU module

TROVIS 6610 CPU Module

40 physical data points including:

20 universal inputs, which are set individually for each input:

* Analog input: Pt 1000 (-40 to 160 °C)
0 to 2000 Q
also 0 to 10 V for TROVIS 6610-0001 and higher

* Binary input including
channel 1 and 2 as counter inputs up to 1 kHz (1:1)
12 binary outputs - 2 A, 250 V AC (inductive)

8 analog outputs - 0 to 10V

TROVIS 6620 1/0 Module
20 physical data points including:
10 universal inputs, which are set individually for each input:

* Analog input: Pt 1000 (-40 to 160 °C)
0 to 2000 Q
also 0 to 10V for TROVIS 6620-0001 and higher
* Binary input including
channel 1 and 2 as counter inputs up to 1 kHz (1:1)
6 binary outputs - 2 A, 250 V AC (inductive)

4 analog outputs - 0to 10 V
TROVIS 6625 Input Module

20 binary inputs optionally internally or externally powered
(max. 24 V DQC)

TROVIS 6630 AO Module
8 analog outputs, optionally current or voltage

- 0to 20 mA/4 to 20 mA
-0to10V/210 10V

TROVIS 6640 Al Module

8 analog inputs, optionally current (transmitter supply) or voltage, Pt 100
(two/three-wire), Pt 1000 (two/three-wire), resistance

- 0to 20 mA/4 to 20 mA
-0to10V/2to 10V

- Pt 100, two/three-wire (=50 to 250 °C)
- Pt 1000, two/three-wire (=50 to 250 °C)
- 010 2000 Q
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TROVIS 6600 Automation System

Back of module
(TROVIS 6610-0001
and

TROVIS 6620-0001)

2.2 Network expansion (without repeaters, hubs etc.)

Ethernet 100BaseT typ. LAN
1/O bus 1200 m

2.3 Cable recommendation

24V AC 1.5 mm? stranded wire
Ethernet min. Cat 5 cable, shielded (STP)
1/O bus JY(ST)Y 2x2x 0.8

2.4 Power supply

24V AC, max. 280 VA for one TROVIS 6610 CPU Module and a total of 32
TROVIS 6620, TROVIS 6625, TROVIS 6630 and/or TROVIS 6640 Modules

2.5 Important instructions

¢ |n TROVIS 6610-0001 CPU Modules and TROVIS 6620-0001 1/O Mod-
ules, the DIP switches are used to determine how a universal input is to be
used. The DIP switches allow the input to be set either as a binary, sensor
or resistance input or as a voltage input.

The DIP switches for module configuration are located at the back of the
module. Therefore, the module must be configured first before installa-
tion. The following switch positions apply:

ON  Configuration of the universal input as a binary, sensor or resistance

input
OFF Configuration of the universal input as a voltage input
.I - l II - I
— = == =
- | i
T g T 3
TROVIS 6610 CPU Module TROVIS 6620 1/O Module

In older models, the universal input cannot be configured as a voltage
input. Therefore, configuration is not required. In TROVIS 6610-0002 and
TROVIS 6620-0002 and higher, the universal inputs are configured in the
TROVIS 6690 Graphical Project Management Tool.
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* Required distance of at least 30 mm between cable duct and TROVIS 6610
CPU Module as well as the TROVIS 6620, TROVIS 6625, TROVIS 6630
and TROVIS 6640 Modules.

Cable duct

‘ Minimum distance to be
130 mm kept between modules
and cable duct

‘50 mm
17

‘ Cable duct

* Two-core wire-end ferrules are used for the voltage supply wiring to ensure
that the other modules remain connected when a module is disconnected
from the power supply.

Wiring with two-core
wire-end ferrules

* Two-core wire-end ferrules are used for the wiring of the I/O bus to guar-
antee communication between the other modules with the TROVIS 6610
CPU Module when a module is disconnected.
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TROVIS 6600 Automation System

Nameplate of
TROVIS 6610 CPU
Module with IP address

Nameplate of
TROVIS 6620
1/0 Module

10

2.6 Installation

Write down the IP address of the TROVIS 6610 CPU Module before
installing it as the IP address will be needed later on during the system
integration.

Before installation, perform the configuration of the modules (TROVIS 66x0-
0001 or higher).

As a rule, the modules are installed in a separate instrumentation cabinet.

Installation directly in the power unit is also possible, provided sufficient
shielding is ensured by using a separating metal plate.

All modules are equipped with a fixture base for rail mounting TS 35.

Keep a minimum distance of 30 mm between the module terminals and
the cable duct on wiring the modules!

SAMSON TROVIS 6610
(PU Module IE c E
Modelno. ~ 6610000x — —
Serialno. | XXXXXXXX 3
Var-D XXX | \ DMC \
MAC address | XXXXKXXXXXXX| _
P oddress | XXX XXX XXXXXX |
0 address | XXXXXKXX |
Power supply: 24 VAC50 Hz 15 VA Made in Germany |
fffffff ' variable

SAMSON TROVIS 6620
10 Module @ c E
Modelno. ~ _6620-000x _______
Seilno.  LOOKKOOX | DG
VarAD | XXXXXXX 3
0 oddress L XKXXXXXX ¢
Powersupply: 24 VAC50 Hz 6 VA Modein Germany |

L_____! variable
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2.7 RJ connector pinout

The RJ connector pinout is not standardized. The following pinout applies to
these guidelines and the TROVIS 6610 CPU Module:

RJ-45 RJ-12 RJ connector
8-pole 6-pole

|
—_ o

g b

11
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TROVIS 6610
CPU Module
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3 Technical data

3.1 TROVIS 6610 CPU Module

Technical data of TROVIS 6610 CPU Module

Power supply

Power supply 24V AC (20.4 10 27.6 V AC)
Frequency range 48 to 62 Hz
Power consumption 15 VA

Connection

2-pin screw clamp terminal (green)
Max. 2.5 mm? wire cross-section

Temperature range

Operation

0to 55 °C

Transportation and storage

-2010 70 °C

Relative humidity

Normal, no dew formation

Electromagnetic compatibility

Noise emission

According to EN 61000-6-3

Noise immunity

According to EN 61000-6-2

Device safety

Class of protection

Il according to EN 61140: 2003

Overvoltage category

Il according to EN 60664-1

Degree of contamination

2 according to EN 60664-1

Degree of protection

IP 20 according to IEC 60529

Installation

Dimensions including terminals

Width x height x depth: 185 x 130 x 60

(in mm)

Weight

Approx. 0.7 kg

Installation

On rails (all DIN and EN types)

I/O connections

Screw clamp terminals
Max. 2.5 mm?2 wire cross-section
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Technical data

Technical data of TROVIS 6610 CPU Module

20 universal inputs including two counter inputs (channels 1 and 2)

Note: There is no galvanic isolation between inputs and to the analog outputs!

When used as binary inputs

Power supply to binary in-
puts

Internally powered/approx. 10V DC

Measuring current in short
circuit

500 pA

Input load

Max. 100 Q

Minimum pulse length (1:1)
(channels 1 and 2)

>0.5ms (< 1 kHz)
> 500 ms (TROVIS 6610-0001 only)

Counter pulse

Positive edge triggered

Minimum pulse length
(channels 3 to 20)

1s

LED on the module

for counter inputs

ON = Contact made or < 0.4V
OFF = Contact open or > 4 V

LED on the module
for binary inputs

ON = Contact made or < 0.05V
OFF = Contact open or > 1V

When used as analog inputs

Sensor

Type of sensor

Pt 1000 in two-wire connection

Input range -40 to 160 °C
Resolution 10 bit
Accuracy < 0.5 % of measuring range

Temperature influence

< 0.1 % of measuring range per 10 K

Measuring current

500 pA

Resistor

Input range 0 to 2000 Q - Two-wire connection
Resolution 10 bit

Accuracy < 0.1 % of measuring range

Temperature influence

< 0.05 % of measuring range per 10 K

Measuring current

500 pA

Voltage (TROVIS 6610-0001 and higher)

Input range Oto 10V DC
Resolution 10 bit
Accuracy < 0.5 % of measuring range

Temperature influence

< 0.04 % of measuring range per 10 K

Input resistance

10 kQ

12 binary outputs

Load of relay

250V AC, 2 A inductive load
250V AC, 3 A resistive load

13
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Technical data of TROVIS 6610 CPU Module

8 analog outputs

Output range Oto 10V DC
Resolution 10 bit
Accuracy < 0.5 % of measuring range

Temperature influence

< 0.03 % of measuring range per 10 K

Permissible load

> 3.3kQ

Short-circuit current

5.5 mA

Indicators

LED status indication

Binary input and output
CPU operation and malfunction
Communication (Rx/Tx) for each interface

Interfaces

Supervisory level/CPU modules

Specification

According to IEEE 802.3

Transmission rate 10/100 Mbit/s
Protocol TCP/IP
Connection RJ-45 - 8-pole
I/O bus
Specification RS-485
Two-wire, polarity insensitive
Galvanic isolation Yes
Transmission rate (kBit/s) 9.6,19.2,38.4,57.6,115.2
Protocol SAMSON
Connection 3-pin screw clamp terminal (green)
Max. 2.5 mm? wire cross-section
RS-232

Specification

RS-232 with RTS/CTS control lines

Galvanic isolation

No

Transmission rate (kBit/s)

9.6,19.2,38.4,57.6,115.2

Connection

RJ-45 - 8-pole

Modbus

Specification

RS-485 - Four-wire

Two-wire over external jumper

Galvanic isolation

Yes

Transmission rate (kBit/s)

9.6,19.2,38.4,57.6,115.2

Protocol

Modbus RTU master or slave

Connection

RJ-45 - 8-pole
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Technical data of TROVIS 6610 CPU Module

USB

Specification

2 x USB 2.0 full speed 12 Mbit/s
Memory pen, modem
(USB mass storage, USB CDC/ACM)

State of delivery

The TROVIS 6610 CPU Module is delivered without any plant operating
software. The MAC address as well as the IP address are written on the left-

hand side of the nameplate.
The subnet mask is 255.255.0.0. A gateway has not been entered.

Accessories (included in the scope of delivery)

ltem

Qty.

Designation

Type

[tem number

1

2

End-of-line termination

200 Q

1400-9561

Terminating resistors

200 Q
200 Q

End-of-line termination
(1400-9561)

15
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TROVIS 6620
1/0 Module

3.2 TROVIS 6620 1/0 Module

Technical data of TROVIS 6620 1/0 Module

Power supply

Power supply 24V AC (20.4 10 27.7 V AC)
Frequency range 48 to 62 Hz

Power consumption 6 VA

Connection

2-pin screw clamp terminal (green)
Max. 2.5 mm? wire cross-section

Temperature range

Operation

0to 55 °C

Storage and transportation

-201t0 70 °C

Humidity rating

Normal, no dew formation

Electromagnetic compatibility

Noise emission

According to EN 61000-6-3

Noise immunity

According to EN 61000-6-2

Device safety

Class of protection

Il according to EN 61140: 2003

Overvoltage category

Il according to EN 60664-1

Degree of contamination

2 according to EN 60664-1

Degree of protection

IP 20 according to IEC 60529

Installation

Dimensions including terminals

Width x height x depth: 110 x 130 x 60

(in mm)

Weight

Approx. 0.5 kg

Installation

On rails (all DIN and EN types)

I/O connections

Screw clamp terminals
Max. 2.5 mm?2 wire cross-section
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Technical data of TROVIS 6620 1/0 Module

10 universal inputs including two counter inputs (channels 1 and 2)

Note: There is no galvanic isolation between inputs and to the analog outputs!

When used as binary inputs

Power supply to binary

Internally powered/approx. 10V DC

inputs

Measuring current in short 500 pA
circuit

Input load Max. 100 Q

Minimum pulse length (1:1)
(channels 1 and 2)

>0.5ms (< 1 kHz)
> 500 ms (TROVIS 6620-0001 only)

Counter pulse

Positive edge triggered

Minimum pulse length
(channels 3 to 20)

1s

LED on the module
for counter inputs

ON = Contact made or < 0.4 V
OFF = Contact open or > 4V

LED on the module
for binary inputs

ON = Contact made or < 0.05V
OFF = Contact openor > 1V

When used as analog inputs

Sensor

Type of sensor

Pt 1000 in two-wire connection

Input range -40 to 160 °C
Resolution 10 bit
Accuracy < 0.5 % of measuring range

Temperature influence

< 0.1 % of measuring range per 10 K

Measuring current

500 pA

Resistor

Input range 0 to 2000 Q - Two-wire connection
Resolution 10 bit

Accuracy < 0.1 % of measuring range

Temperature influence

< 0.05 % of measuring range per 10 K

Measuring current

500 pA

Voltage (TROVIS 6620-0001 and higher)

Input range Oto 10V DC
Resolution 10 bit
Accuracy < 0.5 % of measuring range

Temperature influence

< 0.04 % of measuring range per 10 K

Input resistance

10 kQ

17



Technical data

TROVIS 6600 Automation System

18

Technical data of TROVIS 6620 1/0 Module

6 binary outputs

Load of relay

250V AC, 2 A inductive load
250V AC, 3 A resistive load
TROVIS 6620-0000/-0001:

250 V AC, 3 A inductive load
250 V AC, 8 A resistive load

4 analog outputs

Output range Oto 10V DC
Resolution 10 bit
Accuracy < 0.5 % of measuring range

Temperature influence

< 0.03 % of measuring range per 10 K

Permissible load

>3.3kQ

Short-circuit current

5.5 mA

Indicators

LED status indication

Binary input and output
Module operation and malfunction
Communication (Rx/Tx)

Interfaces

I/O bus

Specification

RS-485 - Two-wire, polarity insensitive

Galvanic isolation

Yes

Transmission rate (kBit/s)

9.6,19.2,38.4,57.6,115.2

(automatic adaptation to Baud rate in CPU
module)

Protocol

SAMSON

Connection

3-pin screw clamp terminal (green)
Max. 2.5 mm? wire cross-section
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3.3 TROVIS 6625 Input Module

Technical data of TROVIS 6625 Input Module

Power supply

Power supply

24V AC (20.4 t0 27.7 V AC)

Frequency range

48 to 62 Hz

Power consumption

8 VA

Connection

2-pin screw clamp terminal (green)
Max. 2.5 mm? wire cross-section

Temperature range

Operation

Oto 55 °C

Storage and transportation

-20to0 70 °C

Humidity rating

Normal, no dew formation

Electromagnetic compatibility

Noise emission

According to EN 61000-6-3

Noise immunity

According to EN 61000-6-2

Device safety

Class of protection

Il according to EN 61140: 2003

Overvoltage category

Il according to EN 60664-1

Degree of contamination

2 according to EN 60664-1

Degree of protection

IP 20 according to IEC 60529

Installation

Dimensions including terminals

Width x height x depth: 110 x 130 x 60

(in mm)
Weight Approx. 0.5 kg
Installation On rails (all DIN and EN types)

I/O connections

Screw clamp terminals
Max. 2.5 mm?2 wire cross-section

TROVIS 6625
Input Module

19
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Technical data of TROVIS 6625 Input Module
20 binary inputs

Note: There is no galvanic isolation between inputs!

When used as internally powered binary inputs

Power supply to binary Internally powered/18 to 33 V DC
inputs
LED on the module LED on when RS < 50 Q

LED off when RS > 10 kQ

When used as externally powered binary inputs

Power supply to binary in- | Max. 24 V DC (+15 %)

puts
Input resistance Approx. 8 kQ
LED on the module LED on when > 20 V DC
LED off when < 8 V DC
Indicators
LED status indication Binary input
Module operation and malfunction
Communication (Rx/Tx)
Interfaces
1/O bus
Specification RS-485 - Two-wire, polarity insensitive
Galvanic isolation Yes

Transmission rate (kBit/s) 9.6,19.2,38.4,57.6,115.2
(automatic adaptation to Baud rate in CPU

module)
Protocol SAMSON
Connection 3-pin screw clamp terminal (green)

Max. 2.5 mm? wire cross-section

20
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3.4 TROVIS 6630 AO Module

Technical data of TROVIS 6630 AO Module

Power supply

Power supply 24V AC (20.4 10 27.7 V AC)
Frequency range 48 to 62 Hz

Power consumption Max. 8 VA

Power supply 24V DC

Power consumption Max. 7 W

Temperature range

Operation Oto 55°C

Storage and transportation -20 10 70 °C

Humidity rating

Max. 95 %, non-condensing

Electromagnetic compatibility

Noise emission

According to EN 61000-6-3

Noise immunity

According to EN 61000-6-2

Device safety

Class of protection

Il according to EN 61140: 2003

Overvoltage category

Il according to EN 60664-1

Degree of contamination

2 according to EN 60664-1

Degree of protection

IP 20 according to IEC 60529

Installation

Dimensions including terminals

Width x height x depth: 110 x 130 x 60

(in mm)

Weight

Approx. 0.4 kg

Installation

On rails (all DIN and EN types)

I/O connections

Screw clamp terminals
Max. 2.5 mm? wire cross-section

TROVIS 6630
AO Module

21
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Technical data of TROVIS 6630 AO Module

8 analog outputs

When used as a voltage output

Output ranges

Oto10V/2to 10V
Adjustable overdrive (max. 12 V)

Resolution

<0.001V

Accuracy

< 0.1 %/<0.13 % of measuring range

Temperature influence

<0.0029 %/10 K of measuring range

Load resistance

> 1600 Q

When used as a current output

Output ranges

0 to 20 mA/4 to 20 mA
Adjustable overdrive (max. 24 mA)

Resolution

<0.001 mA

Accuracy

< 0.1 %/<0.13 % of measuring range

Temperature influence

< 0.0045 % of measuring range/ 10 K

Load

< 800 Q at 20 mA
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Technical data

3.5 TROVIS 6640 Al Module

Technical data of TROVIS 6640 Al Module

Power supply

Power supply 24V AC (20.4 10 27.7 V AC)
Frequency range 48 to 62 Hz

Power consumption 8 VA

Power supply 24V DC

Power consumption 8W

Temperature range

Operation Oto 55°C

Storage and transportation -20 10 70 °C

Humidity rating

Normal, no dew formation

Electromagnetic compatibility

Noise emission

According to EN 61000-6-3

Noise immunity

According to EN 61000-6-2

Device safety

Class of protection

Il according to EN 61140: 2003

Overvoltage category

Il according to EN 60664-1

Degree of contamination

2 according to EN 60664-1

Degree of protection

IP 20 according to IEC 60529

Installation

Dimensions including terminals

Width x height x depth: 110 x 130 x 60

(in mm)

Weight

Approx. 0.4 kg

Installation

On rails (all DIN and EN types)

I/O connections

Screw clamp terminals
Max. 2.5 mm? wire cross-section

TROVIS 6640
Al Module
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Technical data of TROVIS 6640 Al Module

8 analog inputs

When used as a voltage input

Input ranges Oto 10V DC/210 10V DC
Resolution <25mV
Accuracy < 0.1 %/<0.13 % of measuring range
Temperature influence < 0.0043 % of measuring range/10 K
Static destruction limit 41015V
Load resistance 100 kQ

When used as a current input
Input ranges 0 to 20 mA/4 to 20 mA
Resolution <6 pA
Accuracy <0.15%/< 0.13 % of measuring range
Temperature influence < 0.0029 % of measuring range/10 K
Static destruction limit + 50 mA
Load 500 Q

Two-wire transmitter supply | 24 V DC (max. 30 mA/channel), short-
circuit protection, electronic current limiter

When used as a Pt 100 input (two-wire)

Input range =50 to 250 °C

Type of sensor Pt 100 (two-wire)

Resolution <0.21°C

Accuracy < 0.4 % of measuring range
Temperature influence < 0.1 % of measuring range/10 K
Measuring current 0.5 mA

When used as a Pt 100 input (three-wire)

Input range =50 to 250 °C

Type of sensor Pt 100 (three-wire)

Resolution <0.08 °C

Accuracy < 0.23 % of measuring range
Temperature influence < 0.05 % of measuring range/10 K
Measuring current 0.5 mA
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Technical data of TROVIS 6640 Al Module

When used as a Pt 1000 input (two-wire)

Input range =50 to 250 °C

Type of sensor Pt 1000 (two-wire)

Resolution <0.14°C

Accuracy < 0.14 % of measuring range

Temperature influence

< 0.03 % of measuring range/10 K

Measuring current

0.5 mA

When used as a Pt 1000 input (three-wire)

Input range =50 to 250 °C

Type of sensor Pt 1000 (three-wire)
Resolution <0.13°C

Accuracy < 0.49 % of measuring range

Temperature influence

< 0.072 % of measuring range/10 K

Measuring current

0.5 mA

When used as a resistance input

Input range 0 to 2000 Q
Resolution <0.53Q
Accuracy < 0.1 % of measuring range

Temperature influence

< 0.015 % of measuring range/10 K

Load

0.5 mA
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TROVIS 6616
Web Terminal

3.6 TROVIS 6616 Web Termindl

Technical data of TROVIS 6616 Web Terminal

Power supply

Power supply

24 V AC or Power over Ethernet (PoE)

Power consumption

7.4W

Grounding conductor PE

a) Wire cross-section stranded with ferrule
without plastic sleeve, max. 1.5 mm?

b) Wire cross-section stranded with ferrule
with plastic sleeve, max. 0.5 mm?

Temperature range

Operation

0to 50 °C

Transportation and storage

0to 70 °C

Relative humidity

10 to 90 %, non-condensing

Electromagnetic compatibility

Noise emission

According to EN 61000-6-3

Noise immunity

According to EN 61000-6-2

Device safety

Class of protection

Il according to EN 61140: 2003

Overvoltage category

Il according to EN 60664-1

Degree of contamination

2 according to EN 60664-1

Degree of protection

IP 65 at the front, IP 20 at the back

CE certification

EN 55022: 2010 Class B
EN 55024: 2010
EN 61000-6-2: 2005

Performance

CPU Cortex A8 processor with ultra low voltage,
1 GHz

RAM 512 MB LPDDR RAM

Display 7" widescreen LED-TFT monitor, projected

capacitive touch screen
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Technical data of TROVIS 6616 Web Terminal

Resolution 800 x 480 pixels, can be used for micro-
browser with 758 x 480 pixels

RS-232 1 x 9-pole

Ethernet 10/100 Mbit/s 1 x RJ-45

Interfaces

USB

2x USB 2.0 A, 1x mini USB

Ethernet 10/100 with 802.3af | 1 x RJ-45

PoE (Power over Ethernet)

Dimensions

Front dimensions 208 x 144 mm
Panel cut-out 186 x 123 mm
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Dimensions

TROVIS 6610
CPU Module

Dimensions
TROVIS 6620
1/0 Module
TROVIS 6625
Input Module
TROVIS 6630
AO Module
TROVIS 6640
Al Module

4 Attachment

To mount the modules, first hook the module on the top (1) of the rail and
press down (2).

To detach it from the rail (4), use a screwdriver fo lever the latching (3) down-
wards located underneath the module.

The module is detached in this way from the rail (4).

4.1 TROVIS 6610 CPU Module

| 58 —

Op

4.2 TROVIS 6620 1/O Module, TROVIS 6625 Input
Module, TROVIS 6630 AO Module and TROVIS 6640
Al Module

|t 40 ——
| 58—

op
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4.3 TROVIS 6616 Web Terminal

The TROVIS 6616 Web Terminal is designed for panel mounting with the
front dimensions 208 x 144 mm.

Install as follows:
e Make panel cut-out with the dimensions 186 x 123 mm.

e Push the TROVIS 6616 Web Terminal from the front with the ventilation
slots facing upward into the panel cut-out.

® Clamp the web terminal from the back against the control panel using
the four supplied clips.

208 6 Dimensions
Py TROVIS 6616
T = | :E Web Terminal
N om
‘ || :'q:
=[5 B

o8

oo

on

oo

oo

oo

oo

oo

f=nul

oo

oo

— oo

(o] oo

N|| (88

oo

oo
N

A g}% o

Lcl
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5 Sizing of the power transformer

A maximum of 32 TROVIS 6620, TROVIS 6625, TROVIS 6630 and/or
TROVIS 6640 modules can be connected to a TROVIS 6610 CPU module.
The voltage supply of all modules is 24 V AC.

5.1 Power consumption of the modules

Module Voltage | Power consumption
TROVIS 6610 CPU Module 24V AC 15 VA
TROVIS 6620 1/O Module 24V AC 6 VA
TROVIS 6625 Input Module 24V AC 8 VA
TROVIS 6630 AO Module 24V AC 8 VA
TROVIS 6640 Al Module 24V AC 8 VA

5.2 Total power consumption of a system

Type Quantity | Power consumption | Total power
consumption
TROVIS 6610 CPU Module 15 VA ... VA
TROVIS 6620 1/O Module 6 VA ... VA
TROVIS 6625 Input Module 8 VA ... VA
TROVIS 6630 AO Module 8 VA ... VA
TROVIS 6640 Al Module 8 VA ... VA
Subtotal ... VA
10 % reserve ... VA
Total ... VA

5.3 Protection of the power supply (operating voltage)

Protect the feeding transformer for the operating voltage on the primary side
(S 1). On the secondary side (S 2) the transformer is to be sized and protected
taking into account the effective load of the connected components.

5.4 Voltage drop in the supply line

The larger the reduced power from the power transformer (NT 1) is, the larger
the drop in voltage or power on the lines.

The voltage drop is calculated as follows:

2xLxP

Upj = = 2-2T
Rt K x A x Us
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Uy = Voltage drop in a two-way circuit [V]

L = One-way circuit length of the supply line [m]

P = Power drawn from the power transformer (NT 1) [VA]
k= Material constant (kappa); for copper 57 [m/Q x mm?]
A = Wire cross-section [mm?]

Us = Power supply of the system; in this example 24 V

Voltage drop for a system consisting of one CPU module and 121/O modules  Example

Type Quantity | Power consumption |  Total power
consumption
TROVIS 6610 CPU Module 1 15 VA 15 VA
TROVIS 6620 1/O Module 12 6 VA 72 VA
TROVIS 6630 AO Module 1 8 VA 8 VA
TROVIS 6640 Al Module 1 8 VA 8 VA
Actuator - - -
Other - - -
Subtotal 103 VA
10 % reserve 10.3 VA
Total 113 VA

Including a power reserve of 10 %, a capacity of 113 VA is required.

The voltage drop is to be determined for a one-way line length of 70 m
and a wire cross-section of 1.5 mm?2,

2xLxP 2x70mx 113 VA
URL= =

kxAxUs 57 m/ Q mm? x 1.5 mm?2 x24V_

N
N
<

The voltage drop in this example is 7.7 V.
It clearly demonstrates that the line length should not be underestimated.

Otherwise, the consuming device would have insufficient voltage in this case:

Upaomer = 24V =77V =16.3 V!

5.5 Recommended power line length for high performanc-
es

In order to guarantee the power supp|y of the system, the lower tolerance

limit of the transformer as well as the lower tolerance limit of the system must
be taken into account.

URL X K X A X Utrcnsformer

L

mox 2xP
Lok = Maximum permissible line length (one-way)
U = Permissible voltage drop (in this example 3.6 V)
K = Material constant (kappal); for copper 57 [m/Q x mm?]
A = Wire cross-section [mm?]
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Example

Power supply in a loop

32

Uandormer = S€condary voltage of the transformer (24 V AC)
P = System'’s required power (consuming device)
Recommended power line length for for 210 VA

This corresponds to a maximum power requirement for one CPU module and
321/O modules.

1.0mm2 = max. 12m
1.5mm2 = max. 18 m
2.5mm?2 = max. 30 m

5.5.1 Power supply in a loop

If the power supply line is a four-wire line, it is possible to wire the last module
to the first module (power supply in a loop).

As a result, the cross section is doubled which leads to the parasitic voltage
drop being halved or the maximum permissible line length can be doubled.

A sensible alternative is provided in the form of a distributed supply of
modules, i.e. modules installed further away are supplied with power over
separate transformers (230/24 V AC) with corresponding power.

230 V~ Ill 24 V~
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Wiring installation

6 Wiring installation

6.1 TROVIS 6610 CPU Module

All the electrical connections of the CPU module are designed as screw

terminals.
Terminal assignment of TROVIS 6610 CPU Module
Terminal | Channel | Connections of the TROVIS 6610 CPU Module

1 1 UE1/ZE1
2 GND

3 2 UE2/ZE2
4 3 UE3

5 GND

6 4 UE4

7 5 UE5

8 GND

9 6 UE6

10 7 UE7

11 GND

12 8 UE8

13 9 UE?

14 GND

15 10 UE10

16 11 UET1

17 GND

18 12 UE12

19 13 UE13

20 GND

TROVIS 6610
CPU Module
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Terminal assignment of TROVIS 6610 CPU Module
Terminal Channel | Connections of the TROVIS 6610 CPU Module

21 14 UE14

22 15 UET5

23 GND

24 16 UE16

25 17 UE17

26 GND

27 18 UE18

28 19 UE19

29 GND

30 20 UE20

A RX/TX A
B RX/TX B
S Shielding

24V AC ]2§ xAAC Power supply

31 21 AAT

32 GND

33 22 AA2

34 23 AA3

35 GND

36 24 AA4

37 25 AA5

38 GND

39 26 AA6

40 27 AA7

41 GND

42 28 AA8

43 29 BAT

44 Supply of channels 29 and 30

45 30 BA2

46 31 BA3

47 Supply of channels 31 and 32

48 32 BA4
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Terminal assignment of TROVIS 6610 CPU Module
Terminal | Channel | Connections of the TROVIS 6610 CPU Module

49 33 BAS
50 Supply of channels 35 and 36
51 34 BA4
52 35 BA7
53 Supply of channels 35 and 36
54 36 BAS8
55 37 BA9
56 Supply of channels 37 and 38
57 38 BA10
58 39 BATI
59 Supply of channels 39 and 40
60 40 BA12

UE Universal input, i.e. binary input, 0 to 10V, 0 to 2000 Q, Pt 1000

ZE Counter input up to 1 kHz

AA  Andlog output O to 10 V

BA Binary output, 250 V AC, 2 A (inductive), 3 A (resistive)
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6.2 TROVIS 6620 1/0 Module

All the electrical connections of the 1/O module are designed as screw ter-
minals.

TROVIS 6620
1/0 Module

Terminal assignment of TROVIS 6620 1/0 Module

Terminal Channel | Connections of the TROVIS 6620 I/O Module
1 1 UE/ZE1
2 GND
3 2 UE/ZE2
4 3 UE
5 GND
6 4 UE
7 UE
8 GND
9 UE

10 7 UE

11 GND

12 8 UE

13 9 UE

14 GND

15 10 UE

A RX/TX A

B RX/TX B

S Shielding
24V AC 22 xAAC Power supply

16 11 AA

17 GND
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Terminal assignment of TROVIS 6620 1/0 Module
Terminal Channel | Connections of the TROVIS 6620 I/O Module

18 12 AA

19 13 AA

20 GND

21 14 AA

22 15 BA

23 Supply of channels 15 and 16
24 16 BA

25 17 BA

26 Supply of channels 17 and 18
27 18 BA

28 19 BA

29 Supply of channels 19 and 20
30 20 BA

UE Universal input, i.e. binary input, 0 to 10V, 0 to 2000 Q, Pt 1000

ZE Counter input up to 1 kHz
AA  Andlog output 0 to 10 V
BA Binary output,

TROVIS 6620-0000/-0001: 250 V AC, 3 A (inductive), 8 A (resistive)

TROVIS 6620-0002: 250 V AC, 2 A (inductive), 3 A (resistive)
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6.3 TROVIS 6625 Input Module

All the electrical connections of the input module are designed as screw

terminals.
TROVIS 6625
Input Module
Terminal assignment of TROVIS 6625 Input Module
Terminal | Channel | Connections of the TROVIS 6625 Input Module

1 1 BEO1

2 GND

3 2 BEO2

4 3 BEO3

5 GND

6 4 BEO4

7 BEOS

8 GND

9 BEO6

10 7 BEO7

11 GND

12 8 BEO8

13 9 BEQO9

14 GND

15 10 BETO

A RX/TX A

B RX/TX B

S Shielding

24V AC | Y AC | Power supply

16 11 BE11
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Terminal assignment of TROVIS 6625 Input Module
Terminal | Channel | Connections of the TROVIS 6625 Input Module
17 GND
18 12 BE12
19 13 BE13
20 GND
21 14 BE14
22 15 BE15
23 GND
24 16 BE16
25 17 BE17
26 GND
27 18 BE18
28 19 BE19
29 GND
30 20 BE20

BE Binary input
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TROVIS 6600 Automation System

TROVIS 6630
AO Module
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minals.

6.4 TROVIS 6630 AO Module

All the electrical connections of the AO module are designed as screw ter-

Terminal assignment of TROVIS 6630 AO Module

Terminal Channel | Connections of the TROVIS 6630 AO Module

1 GND
2 1 Voltage/current
3 GND
4 2 Voltage/current
5 GND
6 3 Voltage/current
7 GND
8 4 Voltage/current
A RX/TX A
B RX/TX B
S Shielding

24V AC/DC Power supply

24V AC/DC Power supply
9 GND
10 5 Voltage/current
11 GND
12 6 Voltage/current
13 GND
14 7 Voltage/current
15 GND
16 8 Voltage/current
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@®
Current H

Voltage

TROVIS 6630 @

g
~

Electrical connection
TROVIS 6630
AO Module
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6.5 TROVIS 6640 Al Module

All the electrical connections of the Al module are designed as screw termi-
nals.

TROVIS 6640
Al Module

Terminal assignment of TROVIS 6640 Al Module
Terminal Channel | Connections of the TROVIS 6640 Al Module

1 GND
2 1 Voltage/current/resistance
3 Three-wire
4 +24V
5 GND
6 2 Voltage/current/resistance
7 Three-wire
8 +24V
9 GND
10 3 Voltage/current/resistance
11 Three-wire
12 +24V
13 GND
14 4 Voltage/current/resistance
15 Three-wire
16 +24 'V
A RX/TX A
B RX/TX B
S Shielding
24V AC/DC Power supply
24V AC/DC Power supply
17 GND
18 5 Voltage/current/resistance
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Terminal assignment of TROVIS 6640 Al Module

Terminal Channel | Connections of the TROVIS 6640 Al Module
19 Three-wire
20 +24 V
21 GND
22 6 Voltage/current/resistance
23 Three-wire
24 +24V
25 GND
26 7 Voltage/current/resistance
27 Three-wire
28 +24 V
29 GND
30 8 Voltage/current/resistance
31 Three-wire
32 +24V

Two-wire current | ID

Current

Voltage

Three-wire R

Two-wire R

=0

GNDR/I/UBL+24V | |- -+ L+

L0 woii Lot oo sl

123 4|5 6 7 8|9 101112[13 141516 A B S

24V AC/DC 17 18 19 20 |21 22 23 24 |25 26

27 28

[29 30 31 32

. SO0 IO VIO ®®®®{
GND ......... GND ......... GND ......... GND .........
® ©® @

Electrical connection

TROVIS 6640
Al Module
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TROVIS 6600 Automation System

Universal bus unit
CoReO1
(order no. 1400-9670)
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6.6 Universal bus unit CoReO1

The unit can be used as a converter (RS-232 to RS-485) or as a repeater for
RS-485 buses in two-wire or four-wire technology. Slide switches accessible
from the outside allow operators to select the operating mode, transmission
rate, termination and bus bias voltage.

In two-wire operation, the polarity of the two wires does not need to be ob-
served, provided this applies to all other devices on the bus as well.

Both interfaces are isolated against the microcontroller (signal processing
unit) located in between them. The inferfaces do not need to be used in the
same operating mode, e.g. one interface can be operated in two-wire con-
nection with 19200 Baud and the other in four-wire connection with 9600
Baud. Despite connecting several repeaters in succession, the signal does not
increasingly degenerate.

A safety mechanism (transmission time monitoring) prevents the bus line from
being permanently blocked.
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6.7 Power line

The TROVIS 6600 Automation System is supplied with a 24 VAC power
supply.

Size the power transformer to match the power consumption of all the con-
nected modules (see section 5).

Route the secondary voltage using two-core wire-end ferrules to the TRO-
VIS 6610 CPU Module (terminals 24 V AC) as well as the TROVIS 6620,
TROVIS 6625, TROVIS 6630 and TROVIS 6640 Modules (terminals 24 V
AC). This guarantees that the power supply continues to reach all the other
modules when the bottom connector on the TROVIS 6610 CPU Module is
disconnected or while a module is being replaced.

Note

e Take into account the power consumption required by the entire system
on se|ecting the power transformer.

(A A A A |
L EE i s sz &
Power supply of module ﬁ@/%
(transformer 3)
24
230V v
ov
PE %
LIV

The following instruments, for example, can be used:

RINCK ELECTRONIC GMBH http:/ /www.rinck-electronic.de
Power transformer Power Order no.
230 V AC/24 V AC 30 VA A102
60 VA A103
100 VA A104

Wiring of the power
line of the modules
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6.8 Surge arresters

To prevent damage from excess voltage, we recommend using surge arrest-
ers.

The system is grounded to the equipotential bonding strip of the building.

Read the manufacturer’s instructions!

Surge arrester for Transformer 3
power transformer ey
| TROVIS 6610 CPU Module
 —  — — 1 24V
20v MW~ 24v )
oV ov T } ov
\
\
L L.
N
|( PE
8 S
e e e
Surge arrester on the equipotential bonding strip of the
building
The following instruments, for example, can be used:
DEHN + SOHNE GmbH + Co. KG http://www.dehn.de
Surge arresters Type Order no.
DG S 275FM 952090
DGMTNC 275 FM | 952305
DG MTNS 275 FM 952405
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6.9 Connecting passive and active sensors as well as final
control elements

Grounding (GND) is bridged within the TROVIS 6610, TROVIS 6620, TRO-
VIS 6625, TROVIS 6630 and TROVIS 6640 Modules and routed out at the
following terminals:

TROVIS 6610 CPU Module: 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32,
35, 38, 41

TROVIS 6620 1/O Module: 2, 5,8,11,14,17,20

TROVIS 6625 Input Module: 2, 5,8, 11, 14,17, 20, 23, 26, 29

TROVIS 6630 AO Module: 1,3,5,7,9,11,13,15

TROVIS 6640 Al Module: 1, 5,9,13,17, 21, 25,29

Only one ground connection from one of the above specified module termi-
nals to the collective GND terminal is required per module. The cross-section
of the GND connection must be 1 mm2 or larger. This connection forms the
ground for analog and binary inputs as well as for analog outputs. The as-
sociated “signal plus” line is wired to the respective input or output.

To prevent potential shifts for active sensors and final control elements, sepa-
rate transformers must be used to supply the CPU module and TROVIS 6620,
TROVIS 6625, TROVIS 6630 and TROVIS 6640 Modules (wiring example
1). It is important that the transformers have a reference even for alternating
voltages (marked O V in the example). Therefore, make sure on wiring that
the lines are not interchanged by mistake.

In wiring example 2 (not recommended) operation with just one transformer
is illustrated.

NOTICE

e There is no galvanic isolation between TROVIS 6610 CPU Module and the
TROVIS 6620, TROVIS 6625, TROVIS 6630 and TROVIS 6640 Modules.

e Sensors with bridge rectifiers may cause a faulty sensor or lead to the
transformer short-circuiting over the bridge rectifier.
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Wiring example 1: Passive and active sensors as well as final control elements

Power supply of final control elements
(transformer 1)
230V
24V
oV oV
Power supply of active sensors
(transformer 2)
230V 24V
oV
oV
%:im= ol 6610 - s an @
PowersupP|yo|:modu|es ..c ............ e -
(transtormer 3) | e : [
24V : H T
230V : o]
oV
ov —-
>=1 mm?
i A
: %
7777777 Isolation
monitoring
P Isola.ﬁorT | 0to 10V outputs
monitoring input
10 Pt 1000
input
; § : Binary
I input \
(oatieaiicatin %) [0 )
Collective
i —— PE terminal
BT o

A
]
l |
?éﬂ\h}

o P

ourt 0..10V ﬁ
TND SAMSON oD

actuator

Belimo®
actuctor
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Excerpt from wiring example 1: Connecting final control elements

Power supply of final control elements

(transformer 1)

230V 2
ov
>= 1 mm?2

\

|

Isolation |
monitoring \

; \

\

\

\

\

o..1o0v |

outputs ;\ ‘

Collective
PE terminal

GND a
g&g% 2lololololololo )0}

@-__

_____

actuator actuator
with

feedback
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TROVIS 6600 Automation System
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Excerpt from wiring example 1: Passive and active sensors

Power supply of active sensors
(transformer 2)
24V
230V
~ ~
oV (A%
Q609905009 &
>=1 mm?
Isolation e 0..10V
monitoring input
: Pt 1000
input
Binary
input
(alioatiaiiva ) [)[%)[%]
Collective
et PE terminal
GND
(llalio)l%) 2|2 0)%)1%)
| i

24V~
out
GND

—— 0 U O
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Wiring example 2: Passive and active sensors as well as final control elements

Installation not
recommended, see

comments
on page 47

[ ]

Power supply of modules
(transformer 3) :
24V
230V ;
i
i
oV
ov -
>= 1 mm?

GND

Collective
terminal

%]
I’"'_'"'_"""_:__:_'_'_'_'_::_

0..10V

input

Pt 1000
input

Binary
input

Q|0

0..10vV

outputs

HRRNN

I—— )

0..10Vv

GND SAMSON
actuator

GND

Belimo”
actuator
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TROVIS 6600 Automation System
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Connecting jack for
TROVIS 6616
Web Terminal

7 Interfaces of TROVIS 6610 CPU Module

7.1 Ethernet

Ethernet jack pinout

Signal assignment

T3 (twisted pair Receive Pair)

8 | R4 (not used)

7 | T4 (not used)

6 | R3 (twisted pair Receive Pair)
5 | T1 (not used)

4 | R1 (not used)

3

2

R2 (twisted pair Transmit Pair)

1 | T2 (twisted pair Transmit Pair)

7.1.1 TROVIS 6616 Web Termindl

A TROVIS 6616 Web Terminal can be connected to the TROVIS 6610 CPU
Module at the Ethernet port.

The web terminal allows the user to display selected data points in text or
graphical format and to change them. A software configuration is not re-
quired to commission the web terminal. It just needs to be connected to the
power supply and to the network to the TROVIS 6610 CPU Module.

The system integratopm and the data points displayed on the web terminal
are not described here. Read the special documentation.
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7.1.2 Wiring over Ethernet

The visualization station is connected to the TROVIS 6610 CPU Module as
well as the CPU modules to each other over Ethernet, which is standardized
as |IEEE Std 802.3.

The TROVIS 6610 CPU Module can be integrated into a network over
10/100BaseT (using twisted-pair cable, star topology).

Connecting jack for
10/100BaseT
7.1.2.1 Llaying installation cables
In the control cabinet the installation cable can be connected to a connection
unit with RJ-45 connector using components by BTR NETCOM GmbH.
Read the manufacturer’s instructions.
E-DAT module
REG 8(8)
A A | IP 20

4N

BTR NETCOM GmbH http:/ /www.btr-netcom.com
Rail module Cat.6A 10 GBit E-DAT module REG 8(8) IP 20
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TROVIS 6600 Automation System
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Network with
TROVIS 6610
CPU Module and
computer

7.1.2.2 10/100BaseT / twisted-pair wiring / star topology

Twisted-pair cabling is flexible and modern since high transmission rates are
achieved by using at least Cat-5 cables which represent the current industrial
standard in cabling.

In cases where the network participants are arranged close together, twisted-
pair cabling (10/100) is always a suitable option.

The twisted-pair cabling is based on a star topology with a maximum seg-
ment length of 100 m, which are usually implemented by hubs/switches.
The simplest form of this network is represented in this case by a TROVIS 6610

CPU Module and a computer with NIC (network interface adapter). A com-
mercially available crossover patch cable is required.

Pinout: Crossover patch cable

Signal | Cable color | Ethernet | PIN | Cable | Pin RJ-45 jack
T2 | White/orange | Used 3 1 Used
R2 | Orange/white | Used 6 2 Used
T3 White/green Used 1 3 Used
R1 Blue/white —- 7 — 4 —

T1 White/blue —- 8 — 5 —
R3 Green/white | Used 2 6 Used
T4 White/brown —- 4 —- 7 —
R4 Brown/white —- 5 —- 8 —-

The shielding is crimped underneath the metal housing of the connector.

Abbreviations: T - Tip; R - Ring; 1 ... 4 - Twisted-pair cable

The + side of each pair is called tip, whereas the - side is called ring. These
terms originate from the telephone operators’ phone plug in the early days of
telephony.

Crossover patch cable

It is not possible to add a further network participant to the network constel-
lation shown, which consists of the TROVIS 6610 CPU Module and computer.
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The network can only be extended using auxiliary equipment, e.g. a network
switch.

Auxiliary equipment is always used to extend the network when a new par-
ticipant has been added or the network route is to be lengthened.

Adding and disconnecting participants does not cause any problems. Defec-
tive segments are automatically separated by the network switch to prevent
a participant’s failure from affecting the other participants. A commercially
available straight patch cable is required.

Segment length Max. 100 meter

Quantity of
nodes/segment

Transmission rate | 10/100 Mbit/s

Max. 2 (without auxiliary equipment)

Terminator Not required

Cable type Recommendation: At least Cat-5
Twisted pairs as well as cable are shielded separately.
A four-wire cable is sufficient for 10/100BaseT.

Grounding Not required

Pinout: Straight patch cable

Signal | Cable color | Ethernet | Pin | Cable | Pin RJ-45 jack
T2 | White/orange | Used 1 <> 1 Used
R2 Orange/white | Used 2 <> 2 Used
T3 White/green | Used 3 <> 3 Used
R1 Blue/white —- 4 —- 4 —

T1 White/blue —- 5 —- 5 -
R3 Green/white | Used 6 <> 6 Used
T4 White/brown —- 7 —- 7 —
R4 Brown/white —- 8 —- 8 —-

The shielding is crimped underneath the metal housing of the connector.

Abbreviations for signal line:

T-Tip; R-Ring; 1 ... 4 - Twisted-pair cable

The + side of each pair is called tip, whereas the — side is called ring. These
terms originate from the telephone operators’ phone plug in the early days of
telephony.
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Example 1 Network consisting of three TROVIS 6610 CPU Modules and computer, seg-
ments 1 to 4

Network consisting of P
three TROVIS 6610 CPU TS
Modules and computer,
segments 1 to 4

Switch

Example 2 Network consisting of three TROVIS 6610 CPU Modules and computer, seg-

ments 1 to 3
Network consisting of —
three TROVIS 6610 CPU ==
Modules and computer,
segments 1 to 3
Straight patc _,_‘#r!
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7.1.2.3 10/100BaseT network surge protection

Large networks with branched lines over long distances can be set up with the
help of active components in floor distributors. As a result, these can serve as
large aerials which can induce high voltage in the event of lightning striking.

The network components, e.g. switch or network card, can usually not with-
stand the resulting common mode voltage surge between the cable shielding
and wire. Therefore, appropriate countermeasures need to be taken both at
the switch and at the end device connection.

Read the manufacturer’s instructions.

The following instruments, for example, can be used:

DEHN + SOHNE GmbH + Co. KG http:/ /www.dehn.de
Surge arresters DPA M CAT6 RJ45S 48
Article no.: 929 100
American Power Conversion Corp. http:/ /www.apc.com
Protect N§t® surge profector | o\ er1op
for data lines
ﬂ Switch Maximum protection for
e twisted-pair cabling

Surge protection
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Example 1

AT-MC 605

7.1.3 Wiring over long distances using Ethernet extenders

On installing and wiring an Ethernet network, the wiring guidelines must
be strictly observed. For example, you require cables that conform to the
standards and while keeping the permissible line lengths. For twisted-pair
cabling, the maximum cable length is 100 m per segment when CatX cables
are used. AT-MC605 AT-MC605

If the lengths snpulatea must be exceeded, Ethernet extenders can be used
for dedicated lines.

xDSL extenders

A DSL connection always consist of two DSL modems (modem 1 at the
provider and modem 2 at the participant). These modems normally work
in transparent bridging or as routers and usually must not be configured.
Varying line lengths are bridged at various transmissions rate depending on
the DSL technology.

Summary of xDSL technologies

(Device specifications may vary considerably due to constantly new innova-
tions)

ey sheoreﬁcal max. Theoretical max. Maximum line
ownstream rate upstream rate length
ADSL 8 Mbit/s 1 Mbit/s 6 km
HDSL 2 Mbit/s 2 Mbit/s 5 km
SDSL 2.3 Mbit/s 2.3 Mbit/s 3.5 km
SHDSL 2.3 Mbit/s 2.3 Mbit/s 6 km
VDSL 52 Mbit/s (1.3) 2.3 Mbit/s (0.64) 0.3 km (1.3 km)

VDSL bridge to bridge 12000 m at approx. 11 Mbit/s symmetric data trans-
VDSL bridge fer of twisted-pair cabling.

Allied Telesis International GmbH

http:/ /www.alliedtelesis.com

Subscriber/provider unit

AT-MC605
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Hub with one jack
1400-6169

m 8801-2805 (1.6 m)
L~ 8801-2806 (3.0 m)

Only two conductors are required (3 and 4).
These are twisted for wiring: 3 > 4 and 4 -> 3

Hub with one jack
1400-6169

8801-2805 (1.6 m]
% 8801-2806 (3.0 m)

— 4 0 O

=E =

Up to 1.2 km (2-wire)

G.SHDL bridge modem to bridge 6000 m at approx. 5 Mbit/s symmetric
data transfer of twisted-pair cabling.

ZyXEL Deutschland GmbH
G.SHDSL.bis router

http:/ /www.zyxel.de

P-791R v2

P-791R v2

P-791R v2

Dedicated line with
VDSL bridge

Example 2

G.SHDSL bridge
P-791R v2

Dedicated line with
G.SHDSL bridge
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DEHNIink fine surge
protection module

7.1.4 Lightning arresters

DEHN + SOHNE GmbH + Co. KG http:/ /www.dehn.de

Surge arresters DEHNIink DLI ISDN I,
Article no.: 929 024

Fine surge protection only!

American Power Conversion Corp. http://www.apc.com
Protect Net® surge protector | Pdigitel
for data lines Fine surge protection only!

7.2 1/0 bus

The interface from the TROVIS 6610 CPU Module to the TROVIS 6620 1/O
Modules forms the 1/O bus. This setup can minimize the reliance on a central
control system and instead distributed individual components are equipped
with their own intelligence. Ideally, TROVIS 6620 1/O Modules are distrib-
uted directly in the field to record and issue physical information.

Physical RS-485, galvanically isolated

Cable length Max. 1200 m, stubs smaller than 3 m
Cable recommendation | JY(ST)Y 2 x 2 x 0.8

End-of-line termination | At the physically furthest points on both ends
200 Q between A and B

Polarity Polarity insensitive
Transmission rate 9600 Bit/s to 115 kBit/s
Connection 3-pin screw clamp terminal, max. 2.5 mm?

An RS-485 interface is used to implement the 1/O bus. It is designed in the
TROVIS 6610 CPU Module with galvanic isolation. RS-485 is a two-wire,
half-duplex, multi-drop network in which several participants can be con-
nected with each other, and send and receive data.
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7.2.1 Topology

RS-485 in a simple setup allows bidirectional bus communication of a maxi-
mum of 32 participants (including TROVIS 6610 CPU Module) in line topol-
ogy. Stubs must not be longer than 3 m.

7.2.2 Line lengths

The permissible line length falls as the transmission rate rises. This is be-
cause the capacitive and inductive effects change the line resistance as the
frequency rises.

Permissible line lengths
9600 bit/s Max. 1200 m
115 kBit/s Max. 1000 m

7.2.3 Terminating resistors

The lines must be terminated regardless of the data transmission rate. The
end-of-the-line terminations must be installed at the physically furthest points
of both ends. A 200 Q resistor is used to terminate the wire by clamping it
between conductor A and B at both ends (included in the scope of delivery
for TROVIS 6610 CPU Module).

The TROVIS 6620 1/O Modules are connected at the green 3-pin screw
terminal block labeled ABS.

The LED located below the ABS terminal block indicate communication with
other participants.

3-pin screw
clamp terminal
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Read the following recommendations which usually apply to all control
and bus lines:
* Separate line routing
Lines should not be run directly next to power lines. This helps to avoid
interference, resulting from switching operations, from being coupled.
* Avoid installation loops

The most frequent source for EMC interference in the event of lightning
striking is the formation of induction loops. Induction loops arise from
two independent networks which are connected to the same device, for
example, the LON data line and the 230 V power line.

This is the reason why all lines which run to one device should be run
separately.

e Separating lines afflicted by surges and protected lines
To avoid interference, protected and unprotected lines must be run sepa-

rately from one another. Special care needs to be taken on wiring the
distributor.

The line must be laid as far away as possible from the lightning protection
system, a stainless steel chimney or the grounding of a roof aerial.

e Connection fo an equipotential bonding system
The low-impedance connection of an arrester for the bus must be imple-
mented by a 6 mm? copper connection with maximum 50 cm.

e Shielding and its grounding

As a rule, the use of shielded lines is recommended. This ensures that a
partial amount of capacitive and inductive coupling of interference energy
is bled off over the shielding before reaching the bus wires.

To minimize the effect of interference, it is advisable to ground the shield-
ing at both ends using low-impedance capacitators.

Observe the regulations concerning shielding stipulated in VDE 0160 and
DIN 57800/VDE 0800 or your national regulations.

7.2.4 Fine and coarse surge protection for the 1/0 bus

For lines routed between buildings, lightning current arresters should be used
at the point where the line enters the building.

Lightning current arresters are able to divert 5 kA surges of the waveform
(10/350 ps) several times without being destroyed.

The shielding must be included in the equipotential bonding.

If equalizing currents over the cable shielding are to be expected due to the
various building potentials, ground the shielding indirectly at one end over a
gas-filled surge arrester. In this case, it is absolutely necessary to make sure
that the power supply for the distribution equipment is also protected against
high voltage by using the corresponding lightning current and surge arresters.
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In-house installations require surge arresters that can divert the high surges

of up to 5 kA of the waveform (8/20 ps) without being destroyed.

Read the manufacturer’s instructions.

The following products, for example, can be used:

DEHN + SOHNE GmbH + Co. KG

http:/ /www.dehn.de

ing)

Gas-filled lightning current arrester
with EMC terminal (building-to-build-

BLITZDUCTOR BXT ML2 BD S5
Article no. 920240
Base article no. 920300

Surge conductor (in-house)

BLITZDUCTOR BXT ML2 BD S5
Article no. 920240
Base article no. 920300

I/O bus, unprotected

]

Vo

1/O bus, protected |

N
218 8 - %
@s s@ %)
@ = 60 mm?
L<50cm

IBXT ML2 BD S5

Example

Connection of the surge
arrestor BXT ML2 BD S5
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Modbus connection

7.3 Modbus RTU (master or slave)

Modbus is an open serial communications protocol based on the master/
slave architecture. Since it is easy to implement on all kinds of serial inter-
faces, it has gained wide acceptance.

The bus consists of a master station and a number of slave stations. The com-
munication is controlled entirely by the master.

Modbus has two basic communication mechanisms:

* Query/reply (polling):
The master sends a query telegram to any one of the stations and waits
for the query telegram.

¢ Broadcast:

The master sends a command to all the stations on the network. These
stations execute the command without providing feedback, e.g. setting
the time.

The telegrams allow process data (input/output data) to be written and read.
The data are packed in RTU format.

Physical RS-485, galvanically isolated

Cable length Max. 1200 m, stubs smaller than 3 m
Cable recommendation | JY(ST)Y 2 x 2 x 0.8

End-of-line termination | At the physically furthest points on both ends
200 Q between A and B

Polarity Polarity sensitive
Transmission rate 9600 Bit/s to 115 kBit/s
Connection RJ-45 - 8-pole

An RS-485 interface is used in this case to implement the I/O bus. It is de-
signed in the TROVIS 6610 CPU Module with galvanic isolation. RS-485 is a
four-wire, full-duplex, network in which several participants can be connected
with each other, and send and receive data.
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RS-485 jack pinout

Designation Comment

8 | NC

7 | NC

6 |TA Output

5 |TB Output

4 |RB Input

3 |RA Input

2 |INC

1T | NC

7.3.1 Topology

RS-485 in a simple setup allows bidirectional bus communication of a maxi-
mum of 32 participants (including TROVIS 6610 CPU Module) in line topol-
ogy. Stubs must not be longer than 3 m.

7.3.2 Line lengths

The permissible line length falls as the transmission rate rises. This is be-
cause the capacitive and inductive effects change the line resistance as the
frequency rises.

Permissible line lengths

9600 bit/s Max. 1200 m
115 kBit/s Max. 1000 m
Hubs with 4 jacks
(1400-7140)

7.3.3 Terminating resistors

The lines must be terminated regardless of the data transmission rate. The
end-of-the-line terminations must be installed at the physically furthest points
of both ends. A 200 Q resistor is used to terminate the wire by clamping it
between conductor A and B at both ends.

The Modbus devices are connected at the front RJ 45 jack labeled RS-485.
The LEDs next to the jack indicate communication with other participants.

Red
(1400-9748)
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Master connecting cable
(1400-9748)

Example 1

66

7.3.4 Connecting TROVIS 6610 CPU Module as the Modbus master
The connecting cable (order no. 1400-9748) is required when the CPU
module is to be used as a Modbus master.

Series TROVIS 55xx controllers are connected over the cable converter (order
no. 1400-7308).

Red grommet Black grommet

RJ-45 —mmm - RJ-12

8 pole 6 pole
TROVIS 6610 Red flat cable, 6 pole, 2 m Hub

CPU Module 1:1 assignment
Connector | Design. | Comment Connector | Design. | Comment

8 NC

7 NC | | . 6 NC
6 TA Output | ...... 5 TA Output
5 TB Output | ...... 4 TB Output
4 RB Input | ...... 3 RB Input
3 RA Input | ...... 2 RA Input
2 NC | | . 1 NC

1 NC

Modbus master function with SAMSON TROVIS 5576/ 5570 Cantvallan oq

Terminating resistor
a slave. 200 0

* Every RS-485 bus must be terminated at the furthest points by a 200 Q
e

resistor at each (1400-5748)
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Busverteiler
1400-7140

1400-7308

o .

Hubs with 4 jacks

—

LLIELTT
(1400-7140)
::E bt e
3 o
111/ 1400-7308
D0 @
Lt . Cable converter__r"'_'__‘—'li
(1400- 8800)
" §~
1400-7308 T ——

m

o~

B.Eon—
2oz B2~

Lht LY

rot
1400-9748

Modbus master function with meter bus/Modbus gateway

In this example, a jumper must k Red tween RA/TA and RB/TB at

the hub with one single jack. (1400-9748)

* Every RS-485 bus must be terminated at the furthest points by a 200 Q

resistor at each end.
e Configure TROVIS 6610 for four-wire operation.

Connection as
Modbus master with
Series TROVIS 55xx
Controller as slaves

Example 2
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Connection as Modbus
master with meter bus/

68

Modbus gateway

Terminating resistor

200 ©

oo\ VEAO— N
maiEb%‘DV"—'—

(LERLEEE) D2

o ®Q ®

[ —
(EEELELL e sxexeatts)

o e ?:::e:-,,“s'='=;{'="_':'!' = Busabschluss
SRS ERC L SRR 200 Q

L I i
"L Red

114009748
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Modbus master function with meter bus/Modbus gateway and SAMSON  Example 3
TROVIS 5576/5579 Controller as a slave.

* Every RS-485 bus must be terminated at the furthest points by a 200 Q
resistor at each end.

* Configure TROVIS 6610 for four-wire operation.

Busverteiler Connection as
14007140 Modbus master with
e = meter bus/Modbus
‘o o gateway and SAMSON
N TROVIS 5576/5579
Kabelkonverter Controller

1400-8800

ON= neoo—N

rot
1400-9748
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Example 4  Modbus master function with the BZK1000MOD module by Romutec®

In this example, a jumper must be installed between RA/TA and RB/TB at
the hub with one single jack.

Connection as Modbus Busabschluss
master 200Q

. [’)I’IX’IX’II -
45

rot
1400-9748
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7.3.5 Connecting the TROVIS 6610 CPU Module as Modbus slave

The connecting cable (order no. 1400-9749) is required when the CPU
module is to be used as a Modbus slave.

Green grommet Black grommet Slave connecting cable

RI-45 —mm - R-12 (1400-6749]
8 pole 6 pole

TROVIS 6610 Green flat cable, 6 pole, 2 m Hub

CPU Module Assignment turned 180°
Connector | Design. | Comment Connector | Design. | Comment

8 NC
7 NC || 6 NC
6 TA Output | ...... 5 RA Input
5 TB Output | ...... 4 RB Input
4 RB Input | ...... 3 B Output
3 RA Input | ...... 2 TA Output
2 NC | ] 1 NC

1 NC

Modbus master function with one TROVIS 6610 CPU Module as slave and  Example 5
one as master in a four-wire circuit.

e Every RS-485 bus must be connected correcily.

Modbus master function

Four-wire circuit

S Tigs g  — T — Slave: TROVIS 6610

CPU Module
Red (1400-9748)

Master: TROVIS 6610
CPU Module

200 Q

200 Q

iy
)
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Example 6

Modbus master function
Two-wire circuit

Slave: TROVIS 6610
CPU Module and TRO-
VIS 55xx Controller

Master: TROVIS 6610
CPU Module

72

Modbus master function with a TROVIS 6610 CPU Module and a TRO-
VIS 55xx Controller as slaves as well as a TROVIS 6610 CPU Module as a

master in a two-wire circuit.

e Every RS-485 bus must be connected correcily.

Cable converter
(1400-8800)

Red (1400-9748)

— N DO — N SN O — N N O

BLOUGEG

=8 aa]
n:r—ngl

—

zoocz[E ‘ 2004

[ 8
g\h
o
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8 Integrating modules into the system

8.1 Module configuration

The TROVIS 6610 CPU Module and the TROVIS 6620 I/O Module have
universal inputs. In addition to software configuration using the TROVIS 6690
Graphic Project Management Tool, all active inputs need to be configured
over the DIP switches on the back of the module (for TROVIS 6610-0001
and TROVIS 6620-0001 and higher):

ON  for  Pt1000, 0 to 2000 Q, binary input
OFF  for Oto 10V

== =3
T m

111
o) =

DIP switches for universal inputs

UET (i, 10 L) TR 20
switch position shown UE 1 to 20 = OFF (bottom switch position)

— —
I N
o .

DIP switches for universal inputs

switch position shown UE 1 to 10 = OFF (bottom switch position)

8.2 Changing the network settings

Every participant in a bus system or network requires a clear identification
or address. In a TCP/IP network, an IP address is assigned to every TRO-
VIS 6610 CPU Module. This module is delivered with the TCP/IP address
printed on the nameplate and with the subnet mask 255.255.0.0. The entry
for the gateway is left empty. You can changes these settings to adapt them
to an existing computer structure.

DIP switches on TRO-
VIS 6610 CPU Module

(TROVIS 6610-0001)

DIP switches on TRO-
VIS 6620 1/0 Module

(TROVIS 6620-0001)
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Nameplate of
TROVIS 6610 CPU
Module with IP address

Properties of the inter-
net protocol (TCP/IP)

from:

Windows® XP Professional

74

SAMSON TROVIS 6610

(PU Module IE c E

Modelno. ~ 6610-000x — —

Serialno. | XXXXXXXX 3

Var-D XXX | \ DMC \

MAC address | XXXXKXXX XXX -

P oddress | XXX XXX XXXXXX |

0 address | XXXXXKXX |

Power supply: 24 VAC50 Hz 15 VA Made in Germany |

To allow a connected computer/notebook/web terminal to communicate with
the CPU module(s), they must be in the same address range.

¥ - wern dat
Hetzwark dese Funktion unterstital. 'Wenden Sie sch andemialls an
ke ! Lol

- besehen
¥ 7 [Padesse suomatisch besshen

¥ @ Folgande IPddresss verwendert

[P adinse [ o 26
Sutwelrmacke: 2525 .0 0
Standadgstevey. T

(gl
W Folgends DNS-Serveradiesinn yerwenden:

"

Bevorzugies NS Server 3
Al ONS Serve T

[ |
e
ﬁ I | i

A TROVIS 6610 CPU Module has the following settings in the state of de-
livery:

IP address: 172.30.245.57
Subnet mask: 255.255.0.0
Gateway: No entry

A connected computer must be in the address range 172.30.XXX.XXX and
subnet mask 255.255.0.0.

A ping tool can be used to check communication with a participant. (start/
execute - CMD).

C:\>ping 172.30.245.55 (example)
To exit fool, write the EXIT command.
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2.30.245.55:

a. Zeitangaben in M1 sek.: .
Minimum = Oms, Max Oms, Mittelwert =

TTL=64
TTL=64
5 TTL=64

TTL=64

kete: Gesendet Empfangen = 4, Verloren = 0 (0% Verlust),

Oms

The network settings can be adapted over the network protocol Telnet. They
can be adapted over a browser, TROVIS 6616 Web Terminal, Telnet or the

RS-232 serial port.

Serial port (RS-232) of a computer/notebook

Using a computer communications software such as Hyperterminal, you can

change the networks settings.

Communication parameters (port settings):

Bits per second: 115200
Data bits: 8
Parity: None
Stop bits: 1
Flow control: Hardware
Required cable: ltem no. 0450-2284
Blue grommet Housing
RJ-45 Sub-D con-
8 pole nector, 9 pin
Cable, 6 pole, 2 m PC
Designa- Sub-D | Designa-
RJ-45 tion Comment 9 pin tion Comment
8 NC
7 GND
6 RX Input | ...... 3 TX Output
5 CTS Input | ...... 7 RTS Output
4 RTS Output | ...... 8 CTS Input
3 X Output | ...... 2 RX Input
2 GND GND | ...... 5 GND GND
1 NC

Ping tool

Connecting
TROVIS 6610
CPU Module to a

computer/notebook
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Activating the
Hardware Model

Hardware Model:
Insert automation
station

8.3 Addressing mode of the modules

Requirements for addressing mode

* The TROVIS 6610 CPU Modules must be reachable using the Ping tool
(see above).

e TROVIS 6690 Graphical Project Management Tool must be installed on
the computer.

* A hardware configuration must exist in TROVIS 6690 Graphical Project
Management Tool or it must be created (see Manual H 6690 EN).

The addressing mode of the modules is performed in Hardware Model of
TROVIS 6690 Graphical Project Management Tool. The Hardware Model is
activated by selecting Show Hardware Model from the View menu.

B HBGA - SAMSON TROVIS 6690 Grafic Project Tool
Project  Actions | View | Startup  Furas  Documentation  Help
LAl =1 ale Shaw Hardware Mode| o | B
:E Show Dataview --1_._'
I frion Value
i HBGA
directory CASAMSON\TROVIS\APNHBGA G affro
cemal created 16.02.2009 09:03:10
+ pEnge 16.02.2000 09:36:51
BACHEE Project r

The Hardware Model portraits an image of the hardware installed in the
building. The tree allows a logical structure to be built up which facilitates
work during commissioning.

To set up the Hardware Model, a location in which the devices can be located
must be created.

HEGA
CASAMSON\TRE

16.02.2000 09:03:10
16.02,2009 09:21:16

=

To do this, create a new automation station, in this example e.g. ISP 01 (set
of controllers 01).
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The installation point “33X1” is determined under the automation station.

SAMSON TROVIS ) Grafic Project Tool

Hardware Model:

S P ——y—— Insert installation point

A @ 0] @ & |%®-| by

Value

plant | o
= ’ H
5

Hardware Model:
Add module

1
0
0

Total: 0 /Projected: 0 / Cormected: 0
Total: O / Projected: O / Connocted: O
Total: O / Projected: O / Connected: 0

i Delete aummaton station
Renarme
| Edit comment

Create assignment list »

'1

The corresponding modules are selected from the hardware library and drag
and dropped onto the plan.

Project Actons View Startup  Exvas  Documentaton  Help

BOONARE] RS-
" T

bl

tg|

g System Bsac

IC

Plant | Dervices
= veoa =
=% ISP 0L W 10-Modul 6620
& 33

P, Modbus devices

E Documentation

In the context-sensitive menu of TROVIS 6610 CPU Module, at least the TCP/
IP address must be entered and saved.
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W HRGA

Hardware Model:
Edit IP address

SAMSON TROVTS 6690 Grafic Project Tool

Project Actiors  View Startup  BExtras  Documentation  Help
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When the TROVIS 6610 CPU Module with specified IP address is found,
the connected modules are listed on the right-hand side of the window. In
this example, the modules integrated into the system (placed in the installa-
tion location as previously described) are shown and the physically existing
modules are listed on the right with their hardware address.

To find the actual modules easier, it is possible to let the modules themselves
be known. This state is activated by checking the box.

The LEDs on the inlet side of the corresponding module then light up one after
the other in quick succession, making a chase pattern. The user can assign
the module integrated into the system to the physically existing module in the
TROVIS 6690 Graphical Project Management Tool.
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9 Licenses

The following listed licenses partly apply to the software technologies and
programs used in the TROVIS 6610 CPU Module. The source code of the
parts of the TROVIS 6610 firmware which are bound to these licenses can
be requested from SAMSON or can be found on our website.

GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.,

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your freedom to
share and change it. By contrast, the GNU General Public License is intended
to guarantee your freedom to share and change free software--to make sure
the software is free for all its users. This General Public License applies to
most of the Free Software Foundation’s software and to any other program
whose authors commit to using it. (Some other Free Software Foundation
software is covered by the GNU Lesser General Public License instead.) You
can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not price.
Our General Public Licenses are designed to make sure that you have the
freedom to distribute copies of free software (and charge for this service if
you wish), that you receive source code or can get it if you want it, that you
can change the software or use pieces of it in new free programs; and that
you know you can do these things.

To protect your rights, we need to make restrictions that forbid anyone to
deny you these rights or to ask you to surrender the rights. These restrictions
translate to certain responsibilities for you if you distribute copies of the
software, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or
for a fee, you must give the recipients all the rights that you have. You must
make sure that they, too, receive or can get the source code. And you must
show them these terms so they know their rights.

We protect your rights with two steps: (1) copyright the software, and (2)
offer you this license which gives you legal permission to copy, distribute

and/or modify the software.

Also, for each author’s protection and ours, we want to make certain that
everyone understands that there is no warranty for this free software. If the
software is modified by someone else and passed on, we want its recipients to
know that what they have is not the original, so that any problems introduced


http://www.samson.de/page.php?sp=en&lh=l4&ll=l99&ti=Software%20%3E%20Download%20GPL%20source%20code%20TROVIS%206600%20Automation%20system%20&bo=service/en-trovis-6600.php

TROVIS 6600 Automation System

Licenses

by others will not reflect on the original authors’ reputations.

Finally, any free program is threatened constantly by software patents. We
wish to avoid the danger that redistributors of a free program will individually
obtain patent licenses, in effect making the program proprietary. To prevent
this, we have made it clear that any patent must be licensed for everyone’s
free use or not licensed at all.

The precise terms and conditions for copying, distribution and modification
follow.

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODI-
FICATION

0. This License applies to any program or other work which contains a notice
placed by the copyright holder saying it may be distributed under the terms of
this General Public License. The “Program”, below, refers to any such program
or work, and a “work based on the Program” means either the Program or
any derivative work under copyright law: that is to say, a work containing
the Program or a portion of it, either verbatim or with modifications and/or
translated into another language. (Hereinafter, translation is included without
limitation in the term “modification”.) Each licensee is addressed as “you”.

Activities other than copying, distribution and modification are not covered
by this License; they are outside its scope. The act of running the Program is
not restricted, and the output from the Program is covered only if its contents
constitute a work based on the Program (independent of having been made
by running the Program). Whether that is true depends on what the Program
does.

1. You may copy and distribute verbatim copies of the Program’s source
code as you receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice and
disclaimer of warranty; keep intact all the notices that refer to this License
and to the absence of any warranty; and give any other recipients of the
Program a copy of this License along with the Program.

You may charge a fee for the physical act of transferring a copy, and you
may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of it,
thus forming a work based on the Program, and copy and distribute such
modifications or work under the terms of Section 1 above, provided that you
also meet all of these conditions:

a) You must cause the modified files to carry prominent notices stating that
you changed the files and the date of any change.

b) You must cause any work that you distribute or publish, that in whole or
in part contains or is derived from the Program or any part thereof, to be
licensed as a whole at no charge to all third parties under the terms of this
License.
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¢) If the modified program normally reads commands interactively when run,
you must cause it, when started running for such interactive use in the most
ordinary way, to print or display an announcement including an appropriate
copyright notice and a notice that there is no warranty (or else, saying that
you provide a warranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this License.
(Exception: if the Program itself is interactive but does not normally print such
an announcement, your work based on the Program is not required to print
an announcement. )

These requirements apply to the modified work as a whole. If identifiable sec-
tions of that work are not derived from the Program, and can be reasonably
considered independent and separate works in themselves, then this License,
and its terms, do not apply to those sections when you distribute them as
separate works. But when you distribute the same sections as part of a whole
which is a work based on the Program, the distribution of the whole must be
on the terms of this License, whose permissions for other licensees extend to
the entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the infent of this section to claim rights or contest your rights
to work written entirely by you; rather, the intent is to exercise the right to
control the distribution of derivative or collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under the
scope of this License.

3. You may copy and distribute the Program (or a work based on it, under
Section 2) in object code or executable form under the ferms of Sections 1
and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable source
code, which must be distributed under the terms of Sections 1 and 2 above
on a medium customarily used for software interchange; or,

b) Accompany it with a written offer, valid for at least three years, to give any
third party, for a charge no more than your cost of physically performing
source distribution, a complete machine-readable copy of the corresponding
source code, to be distributed under the terms of Sections 1 and 2 above on
a medium customarily used for software interchange; or,

¢) Accompany it with the information you received as to the offer to distribute
corresponding source code. (This alternative is allowed only for noncom-
mercial distribution and only if you received the program in obiject code or
executable form with such an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for mak-
ing modifications to it. For an executable work, complete source code means
all the source code for all modules it contains, plus any associated interface
definition files, plus the scripts used to control compilation and installation of
the executable. However, as a special exception, the source code distributed
need not include anything that is normally distributed (in either source or
binary form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component itself
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accompanies the executable.

If distribution of executable or object code is made by offering access to
copy from a designated place, then offering equivalent access to copy the
source code from the same place counts as distribution of the source code,
even though third parties are not compelled to copy the source along with
the object code.

4. You may not copy, modify, sublicense, or distribute the Program except as
expressly provided under this License. Any attempt otherwise to copy, modify,
sublicense or distribute the Program is void, and will automatically terminate
your rights under this License. However, parties who have received copies,
or rights, from you under this License will not have their licenses terminated
so long as such parties remain in full compliance.

5. You are not required to accept this License, since you have not signed it.
However, nothing else grants you permission to modify or distribute the Pro-
gram or its derivative works. These actions are prohibited by law if you do
not accept this License. Therefore, by modifying or distributing the Program
(or any work based on the Program), you indicate your acceptance of this
License to do so, and all its terms and conditions for copying, distributing or
modifying the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the Pro-
gram), the recipient automatically receives a license from the original licensor
to copy, distribute or modify the Program subject to these terms and condi-
tions. You may not impose any further restrictions on the recipients’ exercise
of the rights granted herein. You are not responsible for enforcing compliance
by third parties fo this License.

7. If, as a consequence of a court judgment or allegation of patent infringe-
ment or for any other reason (not limited to patent issues), conditions are
imposed on you (whether by court order, agreement or otherwise) that contra-
dict the conditions of this License, they do not excuse you from the conditions
of this License. If you cannot distribute so as to satisfy simultaneously your
obligations under this License and any other pertinent obligations, then as
a consequence you may not distribute the Program at all. For example, if a
patent license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then the only
way you could satisfy both it and this License would be to refrain entirely
from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any par-
ticular circumstance, the balance of the section is intended to apply and the
section as a whole is infended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or
other property right claims or to contest validity of any such claims; this sec-
tion has the sole purpose of protecting the integrity of the free software distri-
bution system, which is implemented by public license practices. Many people
have made generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that system; it is
up to the author/donor to decide if he or she is willing to distribute software
through any other system and a licensee cannot impose that choice.
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This section is infended to make thoroughly clear what is believed to be a
consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in certain coun-
tries either by patents or by copyrighted interfaces, the original copyright
holder who places the Program under this License may add an explicit geo-
graphical distribution limitation excluding those countries, so that distribution
is permitted only in or among countries not thus excluded. In such case, this
License incorporates the limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will be
similar in spirit fo the present version, but may differ in detail to address new
problems or concerns.

Each version is given a distinguishing version number. If the Program specifies
a version number of this License which applies to it and “any later version”,
you have the option of following the terms and conditions either of that ver-
sion or of any later version published by the Free Software Foundation. If the
Program does not specify a version number of this License, you may choose
any version ever published by the Free Software Foundation.

10. If you wish to incorporate parts of the Program into other free programs
whose distribution conditions are different, write to the author to ask for
permission. For software which is copyrighted by the Free Software Founda-
tion, write to the Free Software Foundation; we sometimes make exceptions
for this. Our decision will be guided by the two goals of preserving the free
status of all derivatives of our free software and of promoting the sharing
and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS
NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE
COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM
“AS I1S” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE
ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM
IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED
TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY
WHO MAY MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMIT-
TED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GEN-
ERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT
NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE
OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE
PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH
HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.
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END OF TERMS AND CONDITIONS

GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

[This is the first released version of the Lesser GPL. It also counts as the
successor of the GNU Library Public License, version 2, hence the version

number 2.1.]

Preamble

The licenses for most software are designed to take away your freedom
to share and change it. By contrast, the GNU General Public Licenses are
intended to guarantee your freedom to share and change free software--to
make sure the software is free for all its users.

This license, the Lesser General Public License, applies to some specially
designated software packages--typically libraries--of the Free Software Foun-
dation and other authors who decide to use it. You can use it too, but we
suggest you first think carefully about whether this license or the ordinary
General Public License is the better strategy to use in any particular case,
based on the explanations below.

When we speak of free software, we are referring to freedom of use, not
price. Our General Public Licenses are designed to make sure that you have
the freedom to distribute copies of free software (and charge for this service
if you wish); that you receive source code or can get it if you want it; that
you can change the software and use pieces of it in new free programs; and
that you are informed that you can do these things.

To protect your rights, we need to make restrictions that forbid distributors to
deny you these rights or to ask you to surrender these rights. These restric-
tions translate to certain responsibilities for you if you distribute copies of the
library or if you modify it.

For example, if you distribute copies of the library, whether gratis or for a
fee, you must give the recipients all the rights that we gave you. You must
make sure that they, oo, receive or can get the source code. If you link other
code with the library, you must provide complete object files to the recipi-
ents, so that they can relink them with the library affer making changes to
the library and recompiling it. And you must show them these terms so they
know their rights.

We protect your rights with a two-step method: (1) we copyright the library,
and (2) we offer you this license, which gives you legal permission to copy,
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distribute and/or modify the library.

To protect each distributor, we want to make it very clear that there is no
warranty for the free library. Also, if the library is modified by someone else
and passed on, the recipients should know that what they have is not the
original version, so that the original author’s reputation will not be affected
by problems that might be introduced by others.

Finally, software patents pose a constant threat to the existence of any free
program. We wish to make sure that a company cannot effectively restrict
the users of a free program by obtaining a restrictive license from a patent
holder. Therefore, we insist that any patent license obtained for a version of
the library must be consistent with the full freedom of use specified in this
license.

Most GNU software, including some libraries, is covered by the ordinary
GNU General Public License. This license, the GNU Lesser General Public
License, applies to certain designated libraries, and is quite different from
the ordinary General Public License. We use this license for certain libraries
in order to permit linking those libraries into non-free programs.

When a program is linked with a library, whether statically or using a shared
library, the combination of the two is legally speaking a combined work,
a derivative of the original library. The ordinary General Public License
therefore permits such linking only if the entire combination fits its criteria
of freedom. The Lesser General Public License permits more lax criteria for
linking other code with the library.

We call this license the “Lesser” General Public License because it does Less
to protect the user’s freedom than the ordinary General Public License. It
also provides other free software developers Less of an advantage over
competing non-free programs. These disadvantages are the reason we use
the ordinary General Public License for many libraries. However, the Lesser
license provides advantages in certain special circumstances.

For example, on rare occasions, there may be a special need to encourage
the widest possible use of a certain library, so that it becomes a de-facto
standard. To achieve this, non-free programs must be allowed to use the li-
brary. A more frequent case is that a free library does the same job as widely
used non-free libraries. In this case, there is little to gain by limiting the free
library to free software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free programs
enables a greater number of people to use a large body of free software.
For example, permission to use the GNU C Library in non-free programs
enables many more people to use the whole GNU operating system, as well
as its variant, the GNU/Linux operating system.

Although the Lesser General Public License is Less protective of the users’
freedom, it does ensure that the user of a program that is linked with the
Library has the freedom and the wherewithal to run that program using a
modified version of the Library.

The precise terms and conditions for copying, distribution and modification
follow. Pay close attention to the difference between a “work based on the
library” and a “work that uses the library”. The former contains code derived
from the library, whereas the latter must be combined with the library in
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order to run.

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODI-
FICATION

0. This License Agreement applies to any software library or other program
which contains a notice placed by the copyright holder or other authorized
party saying it may be distributed under the terms of this Lesser General
Public License (also called “this License”). Each licensee is addressed as “you”.

A “library” means a collection of software functions and/or data prepared
so as to be conveniently linked with application programs (which use some
of those functions and data) to form executables.

The “Library”, below, refers to any such software library or work which has
been distributed under these terms. A “work based on the Library” means
either the Library or any derivative work under copyright law: that is to say,
a work containing the Library or a portion of it, either verbatim or with modi-
fications and/or translated straightforwardly into another language. (Here-
inafter, translation is included without limitation in the term “modification”.)

“Source code” for a work means the preferred form of the work for making
modifications to it. For a library, complete source code means all the source
code for all modules it contains, plus any associated interface definition files,
plus the scripts used to control compilation and installation of the library.

Activities other than copying, distribution and modification are not covered
by this License; they are outside its scope. The act of running a program us-
ing the Library is not restricted, and output from such a program is covered
only if its contents constitute a work based on the Library (independent of
the use of the Library in a tool for writing it). Whether that is true depends
on what the Library does and what the program that uses the Library does.

1. You may copy and distribute verbatim copies of the Library’s complete
source code as you receive it, in any medium, provided that you conspicu-
ously and appropriately publish on each copy an appropriate copyright
notice and disclaimer of warranty; keep intact all the notices that refer to this
License and to the absence of any warranty; and distribute a copy of this
License along with the Library.

You may charge a fee for the physical act of transferring a copy, and you
may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Library or any portion of it,
thus forming a work based on the Library, and copy and distribute such
modifications or work under the terms of Section 1 above, provided that you
also meet all of these conditions:

a) The modified work must itself be a software library.

b) You must cause the files modified to carry prominent notices stating that
you changed the files and the date of any change.

¢) You must cause the whole of the work to be licensed at no charge to dlll
third parties under the terms of this License.

d) If a facility in the modified Library refers to a function or a table of
data to be supplied by an application program that uses the facility, other
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than as an argument passed when the facility is invoked, then you must
make a good faith effort to ensure that, in the event an application does
not supply such function or table, the facility still operates, and performs
whatever part of its purpose remains meaningful.

(For example, a function in a library to compute square roots has a pur-
pose that is entirely well-defined independent of the application. There-
fore, Subsection 2d requires that any application-supplied function or
table used by this function must be optional: if the application does not
supply it, the square root function must still compute square roots.)

These requirements apply to the modified work as a whole. If identifiable
sections of that work are not derived from the Library, and can be reasonably
considered independent and separate works in themselves, then this License,
and its terms, do not apply to those sections when you distribute them as
separate works. But when you distribute the same sections as part of a whole
which is a work based on the Library, the distribution of the whole must be
on the terms of this License, whose permissions for other licensees extend to
the entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights
to work written entirely by you; rather, the infent is to exercise the right to
control the distribution of derivative or collective works based on the Library.

In addition, mere aggregation of another work not based on the Library with
the Library (or with a work based on the Library) on a volume of a storage
or distribution medium does not bring the other work under the scope of this
License.

3. You may opt to apply the terms of the ordinary GNU General Public
License instead of this License to a given copy of the Library. To do this, you
must alter all the notices that refer to this License, so that they refer to the
ordinary GNU General Public License, version 2, instead of to this License. (If
a newer version than version 2 of the ordinary GNU General Public License
has appeared, then you can specify that version instead if you wish.) Do not
make any other change in these notices.

Once this change is made in a given copy, it is irreversible for that copy, so
the ordinary GNU General Public License applies to all subsequent copies
and derivative works made from that copy.

This option is useful when you wish to copy part of the code of the Library
info a program that is not a library.

4. You may copy and distribute the Library (or a portion or derivative of
it, under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you accompany it with the complete
corresponding machine-readable source code, which must be distributed
under the terms of Sections 1 and 2 above on a medium customarily used
for software interchange.

If distribution of object code is made by offering access to copy from a
designated place, then offering equivalent access to copy the source code
from the same place satisfies the requirement to distribute the source code,
even though third parties are not compelled to copy the source along with
the object code.
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5. A program that contains no derivative of any portion of the Library, but is
designed to work with the Library by being compiled or linked with it, is called
a “work that uses the Library”. Such a work, in isolation, is not a derivative
work of the Library, and therefore falls outside the scope of this License.

However, linking a “work that uses the Library” with the Library creates an
executable that is a derivative of the Library (because it contains portions
of the Library), rather than a “work that uses the library”. The executable is
therefore covered by this License.

Section 6 states terms for distribution of such executables.

When a “work that uses the Library” uses material from a header file that is
part of the Library, the object code for the work may be a derivative work of
the Library even though the source code is not. Whether this is true is espe-
cially significant if the work can be linked without the Library, or if the work is
itself a library. The threshold for this to be true is not precisely defined by law.

If such an object file uses only numerical parameters, data structure layouts
and accessors, and small macros and small inline functions (ten lines or less
in length), then the use of the object file is unrestricted, regardless of whether
it is legally a derivative work. (Executables containing this object code plus
portions of the Library will still fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may distribute the
object code for the work under the terms of Section 6. Any executables con-
taining that work also fall under Section 6, whether or not they are linked
directly with the Library itself.

6. As an exception to the Sections above, you may also combine or link a
“work that uses the Library” with the Library to produce a work containing
portions of the Library, and distribute that work under terms of your choice,
provided that the terms permit modification of the work for the customer’s
own use and reverse engineering for debugging such modifications.

You must give prominent notice with each copy of the work that the Library is
used in it and that the Library and its use are covered by this License. You must
supply a copy of this License. If the work during execution displays copyright
notices, you must include the copyright notice for the Library among them,
as well as a reference directing the user to the copy of this License. Also, you
must do one of these things:

a) Accompany the work with the complete corresponding machine-read-
able source code for the Library including whatever changes were used
in the work (which must be distributed under Sections 1 and 2 above);
and, if the work is an executable linked with the Library, with the com-
plete machine-readable “work that uses the Library”, as object code and/
or source code, so that the user can modify the Library and then relink
to produce a modified executable containing the modified Library. (It is
understood that the user who changes the contents of definitions files in
the Library will not necessarily be able to recompile the application to use
the modified definitions.)

b) Use a suitable shared library mechanism for linking with the Library. A
suitable mechanism is one that (1) uses at run time a copy of the library
already present on the user’s computer system, rather than copying library
functions into the executable, and (2) will operate properly with a modified
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version of the library, if the user installs one, as long as the modified ver-
sion is inferface-compatible with the version that the work was made with.

¢) Accompany the work with a written offer, valid for at least three years,
to give the same user the materials specified in Subsection 6a, above, for
a charge no more than the cost of performing this distribution.

d) If distribution of the work is made by offering access to copy from a
designated place, offer equivalent access to copy the above specified
materials from the same place.

e) Verify that the user has already received a copy of these materials or
that you have already sent this user a copy.

For an executable, the required form of the “work that uses the Library” must
include any data and utility programs needed for reproducing the execut-
able from it. However, as a special exception, the materials to be distributed
need not include anything that is normally distributed (in either source or
binary form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component itself
accompanies the executable.

It may happen that this requirement contradicts the license restrictions of
other proprietary libraries that do not normally accompany the operating
system. Such a contradiction means you cannot use both them and the Library
together in an executable that you distribute.

7. You may place library facilities that are a work based on the Library side-
by-side in a single library together with other library facilities not covered
by this License, and distribute such a combined library, provided that the
separate distribution of the work based on the Library and of the other library
facilities is otherwise permitted, and provided that you do these two things:

a) Accompany the combined library with a copy of the same work based
on the Library, uncombined with any other library facilities. This must be
distributed under the terms of the Sections above.

b) Give prominent notice with the combined library of the fact that part
of it is a work based on the Library, and explaining where to find the
accompanying uncombined form of the same work.

8. You may not copy, modify, sublicense, link with, or distribute the Library
except as expressly provided under this License. Any attempt otherwise to
copy, modify, sublicense, link with, or distribute the Library is void, and will
automatically terminate your rights under this License. However, parties who
have received copies, or rights, from you under this License will not have
their licenses terminated so long as such parties remain in full compliance.

9. You are not required to accept this License, since you have not signed
it. However, nothing else grants you permission to modify or distribute the
Library or its derivative works. These actions are prohibited by law if you do
not accept this License. Therefore, by modifying or distributing the Library
(or any work based on the Library), you indicate your acceptance of this
License to do so, and all its terms and conditions for copying, distributing or
modifying the Library or works based on it.

10. Each time you redistribute the Library (or any work based on the Library),
the recipient automatically receives a license from the original licensor to
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copy, distribute, link with or modify the Library subject to these terms and
conditions. You may not impose any further restrictions on the recipients’
exercise of the rights granted herein. You are not responsible for enforcing
compliance by third parties with this License.

11. If, as a consequence of a court judgment or allegation of patent infringe-
ment or for any other reason (not limited to patent issues), conditions are
imposed on you (whether by court order, agreement or otherwise) that contra-
dict the conditions of this License, they do not excuse you from the conditions
of this License. If you cannot distribute so as to satisfy simultaneously your
obligations under this License and any other pertinent obligations, then as
a consequence you may not distribute the Library at all. For example, if a
patent license would not permit royalty-free redistribution of the Library by
all those who receive copies directly or indirectly through you, then the only
way you could satisfy both it and this License would be to refrain entirely
from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any par-
ticular circumstance, the balance of the section is intended to apply, and the
section as a whole is infended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or
other property right claims or to contest validity of any such claims; this sec-
tion has the sole purpose of protecting the integrity of the free software distri-
bution system which is implemented by public license practices. Many people
have made generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that system; it is
up to the author/donor to decide if he or she is willing to distribute software
through any other system and a licensee cannot impose that choice.

This section is infended to make thoroughly clear what is believed to be a
consequence of the rest of this License.

12. If the distribution and/or use of the Library is restricted in certain coun-
tries either by patents or by copyrighted interfaces, the original copyright
holder who places the Library under this License may add an explicit geo-
graphical distribution limitation excluding those countries, so that distribution
is permitted only in or among countries not thus excluded. In such case, this
License incorporates the limitation as if written in the body of this License.

13. The Free Software Foundation may publish revised and/or new versions
of the Lesser General Public License from time to time. Such new versions will
be similar in spirit fo the present version, but may differ in detail to address
new problems or concerns.

Each version is given a distinguishing version number. If the Library specifies
a version number of this License which applies to it and “any later version”,
you have the option of following the terms and conditions either of that ver-
sion or of any later version published by the Free Software Foundation. If
the Library does not specify a license version number, you may choose any
version ever published by the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free programs
whose distribution conditions are incompatible with these, write to the author
to ask for permission. For software which is copyrighted by the Free Software

91



Licenses

TROVIS 6600 Automation System

92

Foundation, write to the Free Software Foundation; we sometimes make ex-
ceptions for this. Our decision will be guided by the two goals of preserving
the free status of all derivatives of our free software and of promoting the
sharing and reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO
WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE
LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE LIBRARY “AS IS” WITH-
OUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUD-
ING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE LIBRARY IS WITH YOU.
SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED
TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY
WHO MAY MODIFY AND/OR REDISTRIBUTE THE LIBRARY AS PERMITTED
ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL,
SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT
OF THE USE OR INABILITY TO USE THE LIBRARY (INCLUDING BUT NOT
LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR
LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE
LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF SUCH
HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

END OF TERMS AND CONDITIONS
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9BACnet’

Interest Group Europe

GRANT TO USE THE BTL-MARK
The BACnet Interest Group Europe (BIG-EU) grants

SAMSON AG

the right to use the BTL mark for BACnet
conformance tested products for the BACnet conformance of

TROVIS
6610

with
Firmware revision: SAMSON BAGstack 1.6
BACnet protocol revision: 4
Device profile: B-BC

The right is granted according to the listing rules of the BACnet Interest
Group Europe based on the test report no. 08.61.5AM.001.1 issued by W5PLab.

The right granted here to use the BTL mark is limited to the above
mentioned product and firmware revision and may only be used on the
product itself and product related documentation.

Dortmund, April 6, 2008
The Executive Board of the BIG-EU

U, Lok snpe— 7)o~

Volker Rohl William O. Swan Roger Braun Gijs de Koning

BACnet® s a registered trademark of ASHRAE. BTL* is a registered trademark of the BACnet International.
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LUSPCerf

rtificate

No. BAC-0105-03

WSPCert attests the conformance of the following BACnet
implementation to the BACnet standard ISO 16484-5:2012.
The attested conformance refers to the BACnet Inter-
operability Building Blocks (BIBBs) listed in the annex of this
certificate.

The BACnet Building Controller (B-BC)
e \/ IS £61 ﬂ Automatinn cl-al-'lnn

L5 % WA FAMHMLWIITHLIWI ] oL LI

6610-0002

with the software version:
SAMSON BACstack 2.0

T

of
SAMSON AG
1, 600

Postfach 10 19 01, 60019 Frankfurt a.M., Germany

has fulfilled the requirements according to the test standard
ISO 16484-6, the BTL Test Plan 12.0 and the Certification
Rules of the BACnet Interest Group Europe, see MBS Test
Report No. VG 2012_7573.

The certificate is valid Date of renewal
until 2017/04/01 2016/03/31

P b i
2013/11/04 A

Date of initial certification Dipl.-Ing. G. Weinmann
Head of Certification Body

P +43 {S1713 53320, wt i mepeL o 2 E50/1EC 17055,

& body accredited
Kapuzinerweg 7, 70374 Stustgert, Gemany, oy the DwkkS acoording to ‘M
S P

shivedrinngiante
Ermrre )
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ertificate No. BAC-0105-03

The certification of the BACnet Implementation
TROVIS 6610-0002 Automation Station
of SAMSON AG

refers to the BACnet Interoperability Building Blocks (BIBBs)
listed below. BIBBs other than listed are not part of the cer-

tification.

BACnet Interoperability Building Blocks
DS-RP-A Data Sharing — Read Property - A
DS-RP-B Data Sharing — Read Property - B
D5-RPM-A Data Sharing - Read Property Multiple = A
O5-RPM-B Dala Sharing — Read Froperty Muilipie - &
DS-WP-A Data Sharing - Write Property - A
D5-WP-B Data Sharing — Write Property - B
DS-WPM-B Data Sharing — Write Property Multiple - B
DS-COV-A Data Sharing - COV - A
DS-COV-B Data Sharing - COV - B
AE-N-I-B Alarm and Event — Notification Intemal - B
AE-N-E-B Alarm and Event — External - B
AE-ACH-B Alanm and Eveni — Ac Alarm = B
AE-ASUM-B Alarm and Event — Alarm Summary — B
AE-ESUM-B Alarm and Event — Event- Summary - B
AE-INFO-B Alarm and Event — -8
SCHED-I-B Scheduling — Intermal — B
SCHED-E-B Scheduling — External — B
T-VMT-1-B Trending — Viewing and Modifying Trends Internal — B
T-VMT-E-B Trending — Viewing and Modifying Trends Extemal — B
T-ATR-B Trending — Trend Retrieval - B
DM-DDE-A Device — Dynamic Device Binding - A
DM-DDB-B Device Management — Dynamic Device Binding - B
DM-DOB-B Device — Dynamic Object Binding - B
DM-DCC-B Device — Device Communication Contral - B
DM-ATS-A Device 4| it— Time Synchroni; =A
DM-TS-A Device = Time hroni = A
DM-T5-B Device it = Time Sync han = B
DM-UTC-A Device ~ UTC Time Synchronization - A
DM-UTC-B Device = UTC Time Sy ization — B
DM-RD-B Device - Device - B
DM-BR-B Device Management — Backup and Restore — B
DM-R-B Device — Restart- B
OM-LM-B Device a — List Manir B
DM-OCD-B Device Management — Object Creation and Deletion — B
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AMEV WSP(ert
Mechanical and Electrical Engineering Working

Party of National, Regional and Local Authorities BACnet CERTIFICATION BODY

AMEYV attestation for certified BACnet devices

1. The following BACnet device is certified as per DIN EN ISO 16484-5:

Supplier SAMSON AG

Product name TROVIS 6610 Automationsstation

Product model number | 6610-0002

Standard device profile | B-BC | BACnet protocol vers. / rev. 1.12
Firmware revision SAMSON BACstack 2.0

Data Link Layer options BACnet IP (Annex J) [C] BACnet over LonTalk
BACnet MS/TP master [] BACnet MS/TP slave

MS/TP baud rates: ..........ccovriruiiniiiiiienir e

Yes (for MS/TP only)

Static address binding

XX OX OOOOx

Network options BBMD ‘ X Reg. by foreign devices
Router, medium:

Character sets UTF-8 X ANSIX3.4

Reporting options Intrinsic reporting Xl Algorithmic reporting

2. The device supports BACnet functions as per AMEV profile:

[C] AMEV profile AS-A (Automation station, base version) Asof: .............
[XI AMEV profile AS-B (Automation station, extended version) As of: V1.1 21.08.2012
[0 AMEVProfile ..........ccccoiiiiiiiiiiiiiiiiiiieeeee e, As of: .............

3. Basis for AMEV attestation:

[XI Test report of test lab MBS dated 07.11.2013 number VG 2012_7573
[XI AMEV recommendation BACnet 2011 V1.1 As of: 21.08.2012 (see www.amev-online.de)

4. The AMEYV attestation is only valid in combination with the certificate:

‘ X cCertificate number BAC-0105 (see http://www.big-eu.org/conformance/eu/index.php) ‘

(location, date) WSP Cert
Dusseldorf, 28.11.2013 3 EE Or.-ing. Frark Biier
Kapurinenweg T
: D-70374 Stuttgart
Teledon +49 711 9539220
i c . Telolax +49 711 953622.66
(AMEV chairman BACnet) (BACnet certification body)
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Specifications subject to change without notice

SAMSON AG - MESS- UND REGELTECHNIK
Weismiillerstrafe 3 - 60314 Frankfurt am Main - Germany
Phone: +49 69 4009-0 - Fax: +49 69 4009-1507

Internet: http://www.samson.de
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