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6.8 Surge arresters
Topreventdamagefromexcessvoltage,werecommendusingsurgearrest-
ers.
Thesystemisgroundedtotheequipotentialbondingstripofthebuilding.

Read the manufacturer’s instructions!

Transformer3

230 V ~ ~ 24 V

0 V 0 V

TROVIS 6610 CPU Module 

24 V

0 V

L

N

PE

Surgearresterontheequipotentialbondingstripofthe
building

Thefollowinginstruments,forexample,canbeused:

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

Surge arresters Type Order no.

DGS275FM 952090

DGMTNC275FM 952305

DGMTNS275FM 952405

Surge arrester for 
power transformer
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6.9 Connecting	passive	and	active	sensors	as	well	as	final	
control elements

Grounding(GND)isbridgedwithintheTROVIS 6610,TROVIS 6620,TRO-
VIS 6625,TROVIS 6630andTROVIS 6640Modulesandroutedoutatthe
followingterminals:

TROVIS6610CPUModule:2,5,8,11,14,17,20,23,26,29,32,
35,38,41

TROVIS6620I/OModule: 2,5,8,11,14,17,20
TROVIS6625InputModule:2,5,8,11,14,17,20,23,26,29
TROVIS6630AOModule: 1,3,5,7,9,11,13,15
TROVIS6640AIModule: 1,5,9,13,17,21,25,29

Onlyonegroundconnectionfromoneoftheabovespecifiedmoduletermi-
nalstothecollectiveGNDterminalisrequiredpermodule.Thecross-section
oftheGNDconnectionmustbe1 mm²orlarger.Thisconnectionformsthe
groundforanalogandbinaryinputsaswellasforanalogoutputs.Theas-
sociated“signalplus“lineiswiredtotherespectiveinputoroutput.
Topreventpotentialshiftsforactivesensorsandfinalcontrolelements,sepa-
ratetransformersmustbeusedtosupplytheCPUmoduleandTROVIS 6620,
TROVIS 6625,TROVIS 6630andTROVIS 6640Modules(wiringexample
1).Itisimportantthatthetransformershaveareferenceevenforalternating
voltages(marked0Vintheexample).Therefore,makesureonwiringthat
thelinesarenotinterchangedbymistake.

In wiring example 2(notrecommended)operationwithjustonetransformer
isillustrated.

NOTICE
 • ThereisnogalvanicisolationbetweenTROVIS6610CPUModuleandthe
TROVIS 6620,TROVIS 6625,TROVIS 6630andTROVIS 6640Modules.

 • Sensorswithbridgerectifiersmaycauseafaultysensoror leadtothe
transformershort-circuitingoverthebridgerectifier.
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Wiring example 1:Passiveandactivesensorsaswellasfinalcontrolelements

230 V

0 V

~ ~
24 V

0 V

0 ... 10 V

Collective 
terminal
GND

0 ... 10 V

SAMSON
actuator

0...10 V
RM

Belimo®

>= 1 mm²

M
GND

0...10 V
M

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 A B S

31 32 33 34 35 36 37 38 39 49 50 51 52 53 54 55 56 57 58 59 60

Ethernet

RS 232

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Col

RS 485
1

2
USB

40 41 42 43 44 45 46 47 48

1 2 3 4 5 6 7 8 9 10 11 12

I/O

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

P
GND

24 V~

OUT

230 V

0 V

~ ~
24 V

0 V

Pt 1000

0 to 10 V

230 V

0 V

~ ~

24 V

0 V

Power supply of modules
(transformer 3)

VACVAC

VAC VAC

Binary

input

PE

input

input

input

outputs

Power supply of active sensors

Power supply of final control elements

(transformer 2)

(transformer 1)

Isolation 
monitoring

Isolation 
monitoring

actuator

Excerpt	from	wiring	example	1:	Connecting	final	control	elements

230 V

0 V

~ ~

24 V

0 V

0 ... 10 V

GND

0 ... 10 V

SAMSON

0...10 V
RM

Belimo®GND

24 V~

>= 1 mm²

M

PE

GND

0...10 V

24 V~

M

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 A B S

31 32 33 34 35 36 37 38 39 49 50 51 52 53 54 55 56 57 58 59 60

Ethernet

RS 232

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Col

RS 485
1

2
USB

40 41 42 43 44 45 46 47 48

1 2 3 4 5 6 7 8 9 10 11 12

I/O

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

VAC VAC

VAC VAC

actuator

Isolation 
monitoring

Collective 
terminal

Power supply of final control elements
(transformer 1)

input

outputs

actuator 
with  
feedback
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Wiring example 1:Passiveandactivesensorsaswellasfinalcontrolelements

230 V

0 V

~ ~
24 V

0 V

0 ... 10 V

Collective 
terminal
GND

0 ... 10 V

SAMSON
actuator

0...10 V
RM

Belimo®

>= 1 mm²

M
GND

0...10 V
M

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 A B S

31 32 33 34 35 36 37 38 39 49 50 51 52 53 54 55 56 57 58 59 60

Ethernet

RS 232

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Col

RS 485
1

2
USB

40 41 42 43 44 45 46 47 48

1 2 3 4 5 6 7 8 9 10 11 12

I/O

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10
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22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10
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22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

P
GND

24 V~

OUT

230 V

0 V

~ ~
24 V

0 V

Pt 1000

0 to 10 V

230 V

0 V

~ ~

24 V

0 V

Power supply of modules
(transformer 3)

VACVAC

VAC VAC

Binary

input

PE

input

input

input

outputs

Power supply of active sensors

Power supply of final control elements

(transformer 2)

(transformer 1)

Isolation 
monitoring

Isolation 
monitoring

actuator

Excerpt	from	wiring	example	1:	Connecting	final	control	elements

230 V

0 V

~ ~

24 V

0 V

0 ... 10 V

GND

0 ... 10 V

SAMSON

0...10 V
RM

Belimo®GND

24 V~

>= 1 mm²

M

PE

GND

0...10 V

24 V~

M

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 A B S

31 32 33 34 35 36 37 38 39 49 50 51 52 53 54 55 56 57 58 59 60

Ethernet

RS 232

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Col

RS 485
1

2
USB

40 41 42 43 44 45 46 47 48

1 2 3 4 5 6 7 8 9 10 11 12

I/O

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

VAC VAC

VAC VAC

actuator

Isolation 
monitoring

Collective 
terminal

Power supply of final control elements
(transformer 1)

input

outputs

actuator 
with  
feedback
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Excerpt from wiring example 1: Passive and active sensors

230 V

0 V

~ ~

24 V

0 V

GND

0 ... 10 V

>= 1 mm²

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 A B S

31 32 33 34 35 36 37 38 39 49 50 51 52 53 54 55 56 57 58 59 60

Ethernet

RS 232

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Col

RS 485
1

2
USB

40 41 42 43 44 45 46 47 48

1 2 3 4 5 6 7 8 9 10 11 12

I/O

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

P
GND

24 V~

OUT

VACVAC

VAC VAC

Pt 1000

PE

Isolation 
monitoring

Collective 
terminal

input

input

input

Power supply of active sensors
(transformer 2)

Binary

Wiring example 2:Passiveandactivesensorsaswellasfinalcontrolelements

0 ... 10 V

GND

0 ... 10 V

SAMSON
0...10 V

RM

Belimo®

>= 1 mm²

M
GND

0...10 V
M

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 A B S

31 32 33 34 35 36 37 38 39 49 50 51 52 53 54 55 56 57 58 59 60
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
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1

2
USB

40 41 42 43 44 45 46 47 48

1 2 3 4 5 6 7 8 9 10 11 12

I/O

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

P
GND

24 V~

OUT

Pt 1000

0 ... 10 V

230 V

0 V

~ ~

24 V

0 V

VACVAC

VAC VAC

PE

Power supply of modules
(transformer 3)

Collective 
terminal

input

input

input

Binary

outputs

input

actuator

actuator
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Excerpt from wiring example 1: Passive and active sensors

230 V

0 V

~ ~

24 V

0 V

GND

0 ... 10 V

>= 1 mm²

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 A B S

31 32 33 34 35 36 37 38 39 49 50 51 52 53 54 55 56 57 58 59 60
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I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

P
GND

24 V~

OUT

VACVAC

VAC VAC

Pt 1000

PE

Isolation 
monitoring

Collective 
terminal

input

input

input

Power supply of active sensors
(transformer 2)

Binary

Wiring example 2:Passiveandactivesensorsaswellasfinalcontrolelements

0 ... 10 V

GND

0 ... 10 V

SAMSON
0...10 V

RM

Belimo®

>= 1 mm²

M
GND

0...10 V
M

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 A B S

31 32 33 34 35 36 37 38 39 49 50 51 52 53 54 55 56 57 58 59 60

Ethernet

RS 232

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Col

RS 485
1

2
USB

40 41 42 43 44 45 46 47 48

1 2 3 4 5 6 7 8 9 10 11 12

I/O

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 A B S

3016 17

I/O1 2 3 4 5 6 7 8 9 10

6

22 23 24 25 26 27 28 2918 19 20 21

1 2 3 4 5

P
GND

24 V~

OUT

Pt 1000

0 ... 10 V

230 V

0 V

~ ~

24 V

0 V

VACVAC

VAC VAC

PE

Power supply of modules
(transformer 3)

Collective 
terminal

input

input

input

Binary

outputs

input

actuator

actuator

Installation not 
recommended, see 
comments  
onpage47
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7 Interfaces of TROVIS 6610 CPU Module

7.1 Ethernet

Ethernet jack pinout

Signal assignment

1

8

8 R4(notused)

7 T4(notused)

6 R3(twistedpairReceivePair)

5 T1(notused)

4 R1(notused)

3 T3(twistedpairReceivePair)

2 R2(twistedpairTransmitPair)

1 T2(twistedpairTransmitPair)

7.1.1 TROVIS 6616 Web Terminal

ATROVIS6616WebTerminalcanbeconnectedtotheTROVIS 6610CPU
ModuleattheEthernetport.
Thewebterminalallowstheusertodisplayselecteddatapointsintextor
graphicalformatandtochangethem.Asoftwareconfigurationisnotre-
quiredtocommissionthewebterminal.Itjustneedstobeconnectedtothe
powersupplyandtothenetworktotheTROVIS 6610CPUModule.
Thesystemintegratopmandthedatapointsdisplayedonthewebterminal
arenotdescribedhere.Readthespecialdocumentation.

Connecting jack for 
TROVIS 6616	 
Web Terminal
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7.1.2 Wiring over Ethernet

ThevisualizationstationisconnectedtotheTROVIS 6610CPUModuleas
wellastheCPUmodulestoeachotheroverEthernet,whichisstandardized
asIEEEStd802.3.
The TROVIS 6610CPUModule can be integrated into a network over
10/100BaseT(usingtwisted-paircable,startopology).

7.1.2.1 Laying installation cables

Inthecontrolcabinettheinstallationcablecanbeconnectedtoaconnection
unitwithRJ-45connectorusingcomponentsbyBTRNETCOMGmbH.
Read the manufacturer’s instructions.

BTR NETCOM GmbH http://www.btr-netcom.com

RailmoduleCat.6A10GBit E-DATmoduleREG8(8)IP20

Connecting jack for 
10/100BaseT

E-DAT module  
REG 8(8) 
IP 20
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7.1.2.2 10/100BaseT / twisted-pair wiring / star topology

Twisted-paircablingisflexibleandmodernsincehightransmissionratesare
achievedbyusingatleastCat-5cableswhichrepresentthecurrentindustrial
standardincabling.
Incaseswherethenetworkparticipantsarearrangedclosetogether,twisted-
paircabling(10/100)isalwaysasuitableoption.
Thetwisted-paircablingisbasedonastartopologywithamaximumseg-
mentlengthof100 m,whichareusuallyimplementedbyhubs/switches.
ThesimplestformofthisnetworkisrepresentedinthiscasebyaTROVIS 6610
CPUModuleandacomputerwithNIC(networkinterfaceadapter).Acom-
merciallyavailablecrossoverpatchcableisrequired.

Pinout: Crossover patch cable

Signal Cablecolor Ethernet PIN Cable Pin RJ-45jack

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 —-

Theshieldingiscrimpedunderneaththemetalhousingoftheconnector.

Abbreviations:T-Tip;R-Ring;1…4-Twisted-paircable
The+sideofeachpairiscalledtip,whereasthe–sideiscalledring.These
terms originate from the telephone operators’ phone plug in the early days of 
telephony.

Crossoverpatchcable

Itisnotpossibletoaddafurthernetworkparticipanttothenetworkconstel-
lationshown,whichconsistsoftheTROVIS 6610CPUModuleandcomputer.

Network with  
TROVIS 6610	 

CPU Module and 
computer
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Thenetworkcanonlybeextendedusingauxiliaryequipment,e.g.anetwork
switch.
Auxiliaryequipmentisalwaysusedtoextendthenetworkwhenanewpar-
ticipanthasbeenaddedorthenetworkrouteistobelengthened.
Addinganddisconnectingparticipantsdoesnotcauseanyproblems.Defec-
tivesegmentsareautomaticallyseparatedbythenetworkswitchtoprevent
aparticipant’sfailurefromaffectingtheotherparticipants.Acommercially
availablestraightpatchcableisrequired.

Segment length Max.100meter

Quantity of 
nodes/segment Max.2(withoutauxiliaryequipment)

Transmission rate 10/100Mbit/s

Terminator Notrequired

Cabletype Recommendation:AtleastCat-5
Twistedpairsaswellascableareshieldedseparately.
Afour-wirecableissufficientfor10/100BaseT.

Grounding Notrequired

Pinout: Straight patch cable

Signal Cablecolor Ethernet Pin Cable Pin RJ-45jack

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 —-

Theshieldingiscrimpedunderneaththemetalhousingoftheconnector.

Abbreviationsforsignalline: 
T-Tip;R-Ring;1…4-Twisted-paircable 
The+sideofeachpairiscalledtip,whereasthe–sideiscalledring.These
terms originate from the telephone operators’ phone plug in the early days of 
telephony.
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NetworkconsistingofthreeTROVIS 6610CPUModulesandcomputer,seg-
ments1to4

Switch

Straightpatchcable

NetworkconsistingofthreeTROVIS 6610CPUModulesandcomputer,seg-
ments1to3

Segment1

Segment 2

Segment1

Straightpatchcable

Example 1

Network consisting of 
three	TROVIS 6610	CPU	
Modules and computer, 

segments 1 to 4

Example 2

Network consisting of 
three	TROVIS 6610	CPU	
Modules and computer, 

segments 1 to 3



 57

TROVIS6600AutomationSystem InterfacesofTROVIS6610CPUModule

7.1.2.3 10/100BaseT network surge protection

Largenetworkswithbranchedlinesoverlongdistancescanbesetupwiththe
helpofactivecomponentsinfloordistributors.Asaresult,thesecanserveas
largeaerialswhichcaninducehighvoltageintheeventoflightningstriking.
Thenetworkcomponents,e.g.switchornetworkcard,canusuallynotwith-
standtheresultingcommonmodevoltagesurgebetweenthecableshielding
andwire.Therefore,appropriatecountermeasuresneedtobetakenbothat
theswitchandattheenddeviceconnection.
Read the manufacturer’s instructions.
Thefollowinginstruments,forexample,canbeused:

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

Surge arresters DPAMCAT6RJ45S48
Articleno.:929100

American Power Conversion Corp. http://www.apc.com

ProtectNet® surge protector 
for data lines PNET1GB

Switch

NETprotector

Surge protection

Maximum protection for 
twisted-pair cabling
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7.1.3 Wiring over long distances using Ethernet extenders

OninstallingandwiringanEthernetnetwork, thewiringguidelinesmust
bestrictlyobserved.Forexample,yourequirecables thatconformto the
standardsandwhilekeepingthepermissiblelinelengths.Fortwisted-pair
cabling,themaximumcablelengthis100 mpersegmentwhenCatXcables
areused.
Ifthelengthsstipulatedmustbeexceeded,Ethernetextenderscanbeused
fordedicatedlines.

xDSL extenders
ADSLconnectionalwaysconsistof twoDSLmodems (modem1at the
providerandmodem2at theparticipant).Thesemodemsnormallywork
intransparentbridgingorasroutersandusuallymustnotbeconfigured.
Varyinglinelengthsarebridgedatvarioustransmissionsratedependingon
theDSLtechnology.

Summary of xDSL technologies
(Devicespecificationsmayvaryconsiderablyduetoconstantlynewinnova-
tions)

Technology Theoretical max. 
downstream rate

Theoretical max. 
upstream rate

Maximum line 
length

ADSL  8Mbit/s  1Mbit/s  6km

HDSL  2Mbit/s  2Mbit/s  5km

SDSL  2.3Mbit/s 2.3Mbit/s  3.5km

SHDSL  2.3Mbit/s 2.3Mbit/s  6km

VDSL  52Mbit/s(1.3) 2.3Mbit/s(0.64)  0.3km(1.3km)

VDSLbridgetobridge12000 matapprox.11 Mbit/ssymmetricdatatrans-
feroftwisted-paircabling.

Allied Telesis International GmbH http://www.alliedtelesis.com

Subscriber/providerunit AT-MC605

Example 1

VDSL bridge

Subscriber/provider unit 
AT-MC 605

AT-MC605 AT-MC605
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G.SHDLbridgemodemtobridge6000 matapprox.5 Mbit/ssymmetric
datatransferoftwisted-paircabling.

ZyXEL Deutschland GmbH http://www.zyxel.de

G.SHDSL.bisrouter P-791Rv2

Dedicated line with 
VDSL bridge

Example 2

G.SHDSL bridge 
P-791R v2

Dedicated line with 
G.SHDSL bridge



60 

InterfacesofTROVIS6610CPUModule TROVIS 6600 Automation System

7.1.4 Lightning arresters

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

Surge arresters DEHNlinkDLIISDNI, 
Articleno.:929024
Finesurgeprotectiononly!

American Power Conversion Corp. http://www.apc.com

ProtectNet® surge protector 
for data lines

Pdigitel
Finesurgeprotectiononly!

7.2 I/O bus
TheinterfacefromtheTROVIS 6610CPUModuletotheTROVIS 6620I/O
ModulesformstheI/Obus.Thissetupcanminimizetherelianceonacentral
controlsystemandinsteaddistributedindividualcomponentsareequipped
withtheirownintelligence.Ideally,TROVIS 6620I/OModulesaredistrib-
uteddirectlyinthefieldtorecordandissuephysicalinformation.

Physical RS-485,galvanicallyisolated

Cablelength Max.1200m,stubssmallerthan3m

Cablerecommendation JY(ST)Y2x2x0.8

End-of-linetermination Atthephysicallyfurthestpointsonbothends 
200ΩbetweenAandB

Polarity Polarityinsensitive

Transmission rate 9600Bit/sto115kBit/s

Connection 3-pinscrewclampterminal,max.2.5mm²

AnRS-485interfaceisusedtoimplementtheI/Obus.Itisdesignedinthe
TROVIS 6610CPUModulewithgalvanicisolation.RS-485isatwo-wire,
half-duplex,multi-dropnetworkinwhichseveralparticipantscanbecon-
nectedwitheachother,andsendandreceivedata.

DEHNlink	fine	surge	
protection module
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7.2.1 Topology

RS-485inasimplesetupallowsbidirectionalbuscommunicationofamaxi-
mumof32participants(includingTROVIS 6610CPUModule)inlinetopol-
ogy.Stubsmustnotbelongerthan3 m.

7.2.2 Line lengths

Thepermissible line lengthfallsas the transmissionraterises.This isbe-
cause the capacitive and inductive effects change the line resistance as the 
frequencyrises.

Permissible line lengths

9600bit/s Max.1200m

115kBit/s Max.1000m

7.2.3 Terminating resistors

Thelinesmustbeterminatedregardlessofthedatatransmissionrate.The
end-of-the-lineterminationsmustbeinstalledatthephysicallyfurthestpoints
ofbothends.A200 Ωresistorisusedtoterminatethewirebyclampingit
betweenconductorAandBatbothends(includedinthescopeofdelivery
forTROVIS 6610CPUModule).
TheTROVIS6620I/OModulesareconnectedat thegreen3-pinscrew
terminalblocklabeledABS.
TheLEDlocatedbelowtheABSterminalblockindicatecommunicationwith
otherparticipants.

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
Linesshouldnotberundirectlynexttopowerlines.Thishelpstoavoid
interference,resultingfromswitchingoperations,frombeingcoupled.

 • Avoid installation loops
ThemostfrequentsourceforEMCinterferenceintheeventoflightning
strikingis theformationof induction loops. Induction loopsarise from
twoindependentnetworkswhichareconnectedtothesamedevice,for
example,theLONdatalineandthe230 Vpowerline.
Thisis thereasonwhyall lineswhichruntoonedeviceshouldberun
separately.

 • Separatinglinesafflictedbysurgesandprotectedlines
Toavoidinterference,protectedandunprotectedlinesmustberunsepa-
ratelyfromoneanother.Specialcareneeds tobetakenonwiringthe
distributor.
Thelinemustbelaidasfarawayaspossiblefromthelightningprotection
system,astainlesssteelchimneyorthegroundingofaroofaerial.

 • Connectiontoanequipotentialbondingsystem
Thelow-impedanceconnectionofanarresterforthebusmustbeimple-
mentedbya6 mm²copperconnectionwithmaximum50cm.

 • Shielding and its grounding
Asarule,theuseofshieldedlinesisrecommended.Thisensuresthata
partial amount of capacitive and inductive coupling of interference energy 
isbledoffovertheshieldingbeforereachingthebuswires.
Tominimizetheeffectofinterference,itisadvisabletogroundtheshield-
ingatbothendsusinglow-impedancecapacitators.
ObservetheregulationsconcerningshieldingstipulatedinVDE 0160and
DIN 57800/VDE 0800oryournationalregulations.

7.2.4 Fine and coarse surge protection for the I/O bus

Forlinesroutedbetweenbuildings,lightningcurrentarrestersshouldbeused
atthepointwherethelineentersthebuilding.
Lightningcurrentarrestersareabletodivert5 kAsurgesofthewaveform
(10/350µs)severaltimeswithoutbeingdestroyed.
Theshieldingmustbeincludedintheequipotentialbonding.
Ifequalizingcurrentsoverthecableshieldingaretobeexpectedduetothe
variousbuildingpotentials,groundtheshieldingindirectlyatoneendovera
gas-filledsurgearrester.Inthiscase,itisabsolutelynecessarytomakesure
thatthepowersupplyforthedistributionequipmentisalsoprotectedagainst
highvoltagebyusingthecorrespondinglightningcurrentandsurgearresters.
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In-houseinstallationsrequiresurgearrestersthatcandivertthehighsurges
ofupto5 kAofthewaveform(8/20 µs)withoutbeingdestroyed.

Read the manufacturer’s instructions.

Thefollowingproducts,forexample,canbeused:

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

Gas-filledlightningcurrentarrester
withEMCterminal(building-to-build-
ing)

BLITZDUCTORBXTML2BDS5 
Articleno.920240 
Basearticleno.920300

Surgeconductor(in-house) BLITZDUCTORBXTML2BDS5 
Articleno.920240 
Basearticleno.920300

1
2

S

A
B

S

3
4

S

I/Obus,unprotected I/Obus,protected

IBXTML2BDS5

Ø=60mm²
L≤50cm

Example

Connection of the surge 
arrestor BXT ML2 BD S5
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7.3 Modbus RTU (master or slave)
Modbusisanopenserialcommunicationsprotocolbasedonthemaster/
slavearchitecture.Sinceitiseasytoimplementonallkindsofserialinter-
faces,ithasgainedwideacceptance.
Thebusconsistsofamasterstationandanumberofslavestations.Thecom-
municationiscontrolledentirelybythemaster.
Modbushastwobasiccommunicationmechanisms:

 • Query/reply(polling):
Themastersendsaquerytelegramtoanyoneofthestationsandwaits
forthequerytelegram.

 • Broadcast:
Themastersendsacommandtoall thestationsonthenetwork.These
stationsexecute thecommandwithoutprovidingfeedback,e.g.setting
thetime.

Thetelegramsallowprocessdata(input/outputdata)tobewrittenandread.
ThedataarepackedinRTUformat.

Physical RS-485,galvanicallyisolated

Cablelength Max.1200m,stubssmallerthan3m

Cablerecommendation JY(ST)Y2x2x0.8

End-of-linetermination Atthephysicallyfurthestpointsonbothends 
200ΩbetweenAandB

Polarity Polaritysensitive

Transmission rate 9600Bit/sto115kBit/s

Connection RJ-45·8-pole

AnRS-485interfaceisusedinthiscasetoimplementtheI/Obus.Itisde-
signedintheTROVIS 6610CPUModulewithgalvanicisolation.RS-485isa
four-wire,full-duplex,networkinwhichseveralparticipantscanbeconnected
witheachother,andsendandreceivedata.

Modbus connection
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RS-485 jack pinout

Designation Comment

1

8

8 NC

7 NC

6 TA Output

5 TB Output

4 RB Input

3 RA Input

2 NC

1 NC

7.3.1 Topology

RS-485inasimplesetupallowsbidirectionalbuscommunicationofamaxi-
mumof32participants(includingTROVIS 6610CPUModule)inlinetopol-
ogy.Stubsmustnotbelongerthan3 m.

7.3.2 Line lengths

Thepermissible line lengthfallsas the transmissionraterises.This isbe-
cause the capacitive and inductive effects change the line resistance as the 
frequencyrises.

Permissible line lengths

9600bit/s Max.1200m

115kBit/s Max.1000m

7.3.3 Terminating resistors

Thelinesmustbeterminatedregardlessofthedatatransmissionrate.The
end-of-the-lineterminationsmustbeinstalledatthephysicallyfurthestpoints
ofbothends.A200 Ωresistorisusedtoterminatethewirebyclampingit
betweenconductorAandBatbothends.
TheModbusdevicesareconnectedatthefrontRJ45jacklabeledRS-485.
TheLEDsnexttothejackindicatecommunicationwithotherparticipants.

Red 
(1400-9748)

Hubswith4jacks 
(1400-7140)
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7.3.4 Connecting TROVIS 6610 CPU Module as the Modbus master

Theconnectingcable (orderno.1400-9748) is requiredwhen theCPU
moduleistobeusedasaModbusmaster.
SeriesTROVIS55xxcontrollersareconnectedoverthecableconverter(order
no.1400-7308).

Red grommet Blackgrommet

RJ-45
8 pole

RJ-12
6 pole

TROVIS 6610  
CPU Module

Redflatcable,6pole,2m

1:1assignment

Hub

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

ModbusmasterfunctionwithSAMSONTROVIS 5576/5579Controlleras
aslave.

 • EveryRS-485busmustbeterminatedatthefurthestpointsbya200 Ω
resistorateachend.

Master connecting cable 
(1400-9748)

Example 1

Red 
(1400-9748)

Terminating resistor 
200 Ω
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T1T2
T1T2

T2T1Bi
as2W S6GB19
.29.
6

T2T1Bi
as2W 23
2

Di
r.

19
.2

9.
6

1 3 5

2 4 6

1
6

1
6

1

6

1
6

1400-7308

1400-7308

1400-7308

rot 
1400-9748

Busverteiler 
1400-7140

8801- 
280x

Modbusmasterfunctionwithmeterbus/Modbusgateway
Inthisexample,ajumpermustbeinstalledbetweenRA/TAandRB/TBat
thehubwithonesinglejack.

 • EveryRS-485busmustbeterminatedatthefurthestpointsbya200 Ω
resistorateachend.

 • ConfigureTROVIS 6610forfour-wireoperation.

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

Example 2
Red 

(1400-9748)

Hubswith4jacks 
(1400-7140)

Cableconverter 
(1400-8800)
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T1T2
T1T2

T2T1Bi
as2W S6GB19
.29.
6

T2T1Bi
as2W 23
2

Di
r.

19
.2

9.
6

rot 
1400-9748

Busabschluss 
200    

Connection as Modbus 
master with meter bus/

Modbus gateway

Red 
(1400-9748)

Terminating resistor 
200 Ω
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Modbusmasterfunctionwithmeterbus/ModbusgatewayandSAMSON
TROVIS 5576/5579Controllerasaslave.

 • EveryRS-485busmustbeterminatedatthefurthestpointsbya200 Ω
resistorateachend.

 • ConfigureTROVIS 6610forfour-wireoperation.

T1T2
T1T2

T2T1Bi
as2W S6GB19
.29.
6

T2T1Bi
as2W 23
2

Di
r.

19
.2

9.
6

1 3 5

2 4 6

1
6

1
6

1

6

1
6

Kabelkonverter 
1400-8800

rot 
1400-9748

Busverteiler 
1400-7140

8801- 
280x

Example 3

Connection as 
Modbus master with 
meter bus/Modbus 
gateway and SAMSON 
TROVIS 5576/5579	
Controller
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ModbusmasterfunctionwiththeBZK1000MODmodulebyRomutec®

Inthisexample,ajumpermustbeinstalledbetweenRA/TAandRB/TBat
thehubwithonesinglejack.

T1T2
T1T2

rot 
1400-9748

Busabschluss 
200   Ω

Example 4

Connection as Modbus 
master
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7.3.5 Connecting the TROVIS 6610 CPU Module as Modbus slave

Theconnectingcable (orderno.1400-9749) is requiredwhen theCPU
moduleistobeusedasaModbusslave.

Green grommet Blackgrommet
RJ-45
8 pole

RJ-12
6 pole

TROVIS 6610  
CPU Module

Greenflatcable,6pole,2m
Assignmentturned180°

Hub

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 TB Output

3 RA Input …… 2 TA Output

2 NC …… 1 NC

1 NC

ModbusmasterfunctionwithoneTROVIS 6610CPUModuleasslaveand
oneasmasterinafour-wirecircuit.

 • EveryRS-485busmustbeconnectedcorrectly.

Red(1400-9748) Green(1400-9749)

Master Slave

Slave connecting cable 
(1400-9749)

Example 5

Modbus master function

Four-wire circuit

Slave: TROVIS 6610 
CPU Module

Master: TROVIS 6610 
CPU Module
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Modbusmaster functionwithaTROVIS 6610CPUModuleandaTRO-
VIS 55xxControllerasslavesaswellasaTROVIS 6610CPUModuleasa
masterinatwo-wirecircuit.

 • EveryRS-485busmustbeconnectedcorrectly.

Green(1400-9749)Red(1400-9748)

Master Slave

Slave

Cableconverter
(1400-8800)

Example 6

Modbus master function

Two-wire circuit

Slave: TROVIS 6610 
CPU Module and TRO-

VIS 55xx	Controller

Master: TROVIS 6610 
CPU Module
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8 Integrating modules into the system

8.1 Module	configuration
TheTROVIS 6610CPUModuleandtheTROVIS 6620I/OModulehave
universalinputs.InadditiontosoftwareconfigurationusingtheTROVIS 6690
GraphicProjectManagementTool,allactiveinputsneedtobeconfigured
overtheDIPswitchesonthebackofthemodule(forTROVIS 6610-0001
andTROVIS6620-0001andhigher):
ON for Pt1000,0to2000Ω,binaryinput
OFF for 0to10V

DIPswitchesforuniversalinputs 
    UE1..................10 11..................20
switchpositionshownUE1to20=OFF(bottomswitchposition)

DIPswitchesforuniversalinputs 
      UE1..................10
switchpositionshownUE1to10=OFF(bottomswitchposition)

8.2 Changing the network settings
Everyparticipantinabussystemornetworkrequiresaclearidentification
oraddress.InaTCP/IPnetwork,anIPaddressisassignedtoeveryTRO-
VIS 6610CPUModule.Thismoduleisdeliveredwith theTCP/IPaddress
printedonthenameplateandwiththesubnetmask255.255.0.0.Theentry
forthegatewayisleftempty.Youcanchangesthesesettingstoadaptthem
toanexistingcomputerstructure.

DIP switches on TRO-
VIS 6610	CPU	Module

(TROVIS 6610-0001)

DIP switches on TRO-
VIS 6620	I/O	Module

(TROVIS 6620-0001)
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variable

SAMSON  TROVIS  6610
CPU Module
Model no. 6610-000x
Serial no. XXXXXXXX
Var.-ID XXXXXXX
MAC address XX:XX:XX:XX:XX:XX
IP address XXX.XXX.XXX.XXX
IO address XX:XX:XX:XX
Power supply: 24 V AC 50 Hz 15 VA Made in Germany

DMC

Toallowaconnectedcomputer/notebook/webterminaltocommunicatewith
theCPUmodule(s),theymustbeinthesameaddressrange.

ATROVIS 6610CPUModulehasthefollowingsettingsinthestateofde-
livery:
IPaddress: 172.30.245.57
Subnetmask: 255.255.0.0
Gateway: Noentry
Aconnectedcomputermustbeintheaddressrange172.30.XXX.XXXand
subnetmask255.255.0.0.
Apingtoolcanbeusedtocheckcommunicationwithaparticipant.(start/
execute → CMD).
C:\>ping172.30.245.55(example)
Toexittool,writetheEXITcommand.

Nameplate of 
TROVIS 6610	CPU	

Module with IP address

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

from: 
Windows® XP Professional
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ThenetworksettingscanbeadaptedoverthenetworkprotocolTelnet.They
canbeadaptedoverabrowser,TROVIS 6616WebTerminal,Telnetorthe
RS-232serialport.

Serial port (RS-232) of a computer/notebook
UsingacomputercommunicationssoftwaresuchasHyperterminal,youcan
changethenetworkssettings.

Communication parameters (port settings):
Bitspersecond: 115200
Databits:  8
Parity:   None
Stopbits:  1
Flowcontrol:  Hardware
Requiredcable: Itemno.0450-2284

Bluegrommet Housing

RJ-45
8 pole

Sub-Dcon-
nector,9pin

Cable,6pole,2m PC

RJ-45
Designa-

tion Comment
Sub-D 
9pin

Designa-
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 TX 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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8.3 Addressing mode of the modules

Requirements for addressing mode
 • TheTROVIS 6610CPUModulesmustbereachableusingthePingtool
(seeabove).

 • TROVIS 6690 Graphical Project Management Toolmustbeinstalledon
thecomputer.

 • AhardwareconfigurationmustexistinTROVIS 6690	Graphical	Project	
Management Tooloritmustbecreated(seeManualH6690 EN).

TheaddressingmodeofthemodulesisperformedinHardwareModelof
TROVIS 6690	Graphical	Project	Management	Tool.TheHardwareModelis
activatedbyselectingShow Hardware Model from the Viewmenu.

TheHardwareModelportraitsanimageof thehardwareinstalled in the
building.Thetreeallowsalogicalstructuretobebuiltupwhichfacilitates
workduringcommissioning.
TosetuptheHardwareModel,alocationinwhichthedevicescanbelocated
mustbecreated.

Todothis,createanewautomationstation,inthisexamplee.g.ISP01(set
ofcontrollers01).

Activating the 
Hardware Model

Hardware Model:  
Insert automation 

station
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Theinstallationpoint“33X1”isdeterminedundertheautomationstation.

Thecorrespondingmodulesareselectedfromthehardwarelibraryanddrag
anddroppedontotheplan.

Inthecontext-sensitivemenuofTROVIS 6610CPUModule,atleasttheTCP/
IPaddressmustbeenteredandsaved.

Hardware Model:  
Insert installation point

Hardware Model:  
Add module
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WhentheTROVIS6610CPUModulewithspecified IPaddress is found,
theconnectedmodulesarelistedontheright-handsideofthewindow.In
thisexample,themodulesintegratedintothesystem(placedintheinstalla-
tionlocationaspreviouslydescribed)areshownandthephysicallyexisting
modulesarelistedontherightwiththeirhardwareaddress.
Tofindtheactualmoduleseasier,itispossibletoletthemodulesthemselves
beknown.Thisstateisactivatedbycheckingthebox.
TheLEDsontheinletsideofthecorrespondingmodulethenlightuponeafter
theotherinquicksuccession,makingachasepattern.Theusercanassign
themoduleintegratedintothesystemtothephysicallyexistingmoduleinthe
TROVIS 6690GraphicalProjectManagementTool.

Hardware Model:  
Edit IP address



 79

TROVIS 6600 Automation System  Integrating modules into the system

Hardware Model: 
Module integrated 
into the system and 
physically existing 
module
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9 Licenses
Thefollowinglistedlicensespartlyapplytothesoftwaretechnologiesand
programsusedintheTROVIS 6610CPUModule.Thesourcecodeofthe
partsoftheTROVIS 6610firmwarewhichareboundtotheselicensescan
berequestedfromSAMSONorcanbefoundonourwebsite.
______________________________________________________________
GNUGENERALPUBLICLICENSE
Version2,June1991

Copyright(C)1989,1991FreeSoftwareFoundation,Inc., 
51FranklinStreet,FifthFloor,Boston,MA02110-1301USA
Everyoneispermittedtocopyanddistributeverbatimcopiesofthislicense
document,butchangingitisnotallowed.

Preamble

Thelicensesformostsoftwarearedesignedtotakeawayyourfreedomto
shareandchangeit.Bycontrast,theGNUGeneralPublicLicenseisintended
toguaranteeyourfreedomtoshareandchangefreesoftware--tomakesure
thesoftwareisfreeforallitsusers.ThisGeneralPublicLicenseappliesto
mostoftheFreeSoftwareFoundation‘ssoftwareandtoanyotherprogram
whoseauthorscommit tousingit. (SomeotherFreeSoftwareFoundation
softwareiscoveredbytheGNULesserGeneralPublicLicenseinstead.)You
canapplyittoyourprograms,too.
Whenwespeakof freesoftware,wearereferring to freedom,notprice.
OurGeneralPublicLicensesaredesignedtomakesurethatyouhavethe
freedomtodistributecopiesoffreesoftware(andchargeforthisserviceif
youwish),thatyoureceivesourcecodeorcangetitifyouwantit,thatyou
canchangethesoftwareorusepiecesofitinnewfreeprograms;andthat
youknowyoucandothesethings.
Toprotectyourrights,weneedtomakerestrictionsthatforbidanyoneto
denyyoutheserightsortoaskyoutosurrendertherights.Theserestrictions
translate tocertainresponsibilities foryouifyoudistributecopiesof the
software,orifyoumodifyit.
Forexample,ifyoudistributecopiesofsuchaprogram,whethergratisor
forafee,youmustgivetherecipientsalltherightsthatyouhave.Youmust
makesurethatthey,too,receiveorcangetthesourcecode.Andyoumust
showthemthesetermssotheyknowtheirrights.
Weprotectyourrightswithtwosteps:(1)copyrightthesoftware,and(2)
offeryouthis licensewhichgivesyoulegalpermissiontocopy,distribute
and/ormodifythesoftware.
Also,foreachauthor‘sprotectionandours,wewanttomakecertainthat
everyoneunderstandsthatthereisnowarrantyforthisfreesoftware.Ifthe
softwareismodifiedbysomeoneelseandpassedon,wewantitsrecipientsto
knowthatwhattheyhaveisnottheoriginal,sothatanyproblemsintroduced

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
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byotherswillnotreflectontheoriginalauthors‘reputations.
Finally,anyfreeprogramisthreatenedconstantlybysoftwarepatents.We
wishtoavoidthedangerthatredistributorsofafreeprogramwillindividually
obtainpatentlicenses,ineffectmakingtheprogramproprietary.Toprevent
this,wehavemadeitclearthatanypatentmustbelicensedforeveryone‘s
freeuseornotlicensedatall.
Theprecisetermsandconditionsforcopying,distributionandmodification
follow.
TERMSANDCONDITIONSFORCOPYING,DISTRIBUTIONANDMODI-
FICATION
0.ThisLicenseappliestoanyprogramorotherworkwhichcontainsanotice
placedbythecopyrightholdersayingitmaybedistributedunderthetermsof
thisGeneralPublicLicense.The“Program”,below,referstoanysuchprogram
orwork,anda“workbasedontheProgram”meanseithertheProgramor
anyderivativeworkundercopyrightlaw:thatistosay,aworkcontaining
theProgramoraportionofit,eitherverbatimorwithmodificationsand/or
translatedintoanotherlanguage.(Hereinafter,translationisincludedwithout
limitationintheterm“modification”.)Eachlicenseeisaddressedas“you”.
Activitiesotherthancopying,distributionandmodificationarenotcovered
bythisLicense;theyareoutsideitsscope.TheactofrunningtheProgramis
notrestricted,andtheoutputfromtheProgramiscoveredonlyifitscontents
constituteaworkbasedontheProgram(independentofhavingbeenmade
byrunningtheProgram).WhetherthatistruedependsonwhattheProgram
does.
1.Youmaycopyanddistributeverbatimcopiesof theProgram‘ssource
codeasyoureceiveit,inanymedium,providedthatyouconspicuouslyand
appropriatelypublishoneachcopyanappropriatecopyrightnoticeand
disclaimerofwarranty;keepintactallthenoticesthatrefertothisLicense
andtotheabsenceofanywarranty;andgiveanyotherrecipientsofthe
ProgramacopyofthisLicensealongwiththeProgram.
Youmaychargeafeeforthephysicalactoftransferringacopy,andyou
mayatyouroptionofferwarrantyprotectioninexchangeforafee.
2.YoumaymodifyyourcopyorcopiesoftheProgramoranyportionofit,
thusformingaworkbasedontheProgram,andcopyanddistributesuch
modificationsorworkunderthetermsofSection1above,providedthatyou
alsomeetalloftheseconditions:
a)Youmustcausethemodifiedfilestocarryprominentnoticesstatingthat
youchangedthefilesandthedateofanychange.
b)Youmustcauseanyworkthatyoudistributeorpublish,thatinwholeor
inpartcontainsorisderivedfromtheProgramoranypartthereof,tobe
licensedasawholeatnochargetoallthirdpartiesunderthetermsofthis
License.
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c) Ifthemodifiedprogramnormallyreadscommandsinteractivelywhenrun,
youmustcauseit,whenstartedrunningforsuchinteractiveuseinthemost
ordinaryway,toprintordisplayanannouncementincludinganappropriate
copyrightnoticeandanoticethatthereisnowarranty(orelse,sayingthat
youprovideawarranty)andthatusersmayredistributetheprogramunder
theseconditions,andtelling theuserhowtoviewacopyof thisLicense.
(Exception:iftheProgramitselfisinteractivebutdoesnotnormallyprintsuch
anannouncement,yourworkbasedontheProgramisnotrequiredtoprint
anannouncement.)
Theserequirementsapplytothemodifiedworkasawhole.Ifidentifiablesec-
tionsofthatworkarenotderivedfromtheProgram,andcanbereasonably
consideredindependentandseparateworksinthemselves,thenthisLicense,
andits terms,donotapplytothosesectionswhenyoudistributethemas
separateworks.Butwhenyoudistributethesamesectionsaspartofawhole
whichisaworkbasedontheProgram,thedistributionofthewholemustbe
onthetermsofthisLicense,whosepermissionsforotherlicenseesextendto
theentirewhole,andthustoeachandeverypartregardlessofwhowroteit.
Thus,itisnottheintentofthissectiontoclaimrightsorcontestyourrights
toworkwrittenentirelybyyou;rather,theintentistoexercisetherightto
controlthedistributionofderivativeorcollectiveworksbasedontheProgram.
Inaddition,mereaggregationofanotherworknotbasedontheProgram
withtheProgram(orwithaworkbasedontheProgram)onavolumeof
astorageordistributionmediumdoesnotbringtheotherworkunderthe
scopeofthisLicense.
3.YoumaycopyanddistributetheProgram(oraworkbasedonit,under
Section2)inobjectcodeorexecutableformunderthetermsofSections1
and2aboveprovidedthatyoualsodooneofthefollowing:
a)Accompanyitwiththecompletecorrespondingmachine-readablesource
code,whichmustbedistributedunderthetermsofSections1and2above
onamediumcustomarilyusedforsoftwareinterchange;or,
b)Accompanyitwithawrittenoffer,validforatleastthreeyears,togiveany
thirdparty,forachargenomorethanyourcostofphysicallyperforming
sourcedistribution,acompletemachine-readablecopyofthecorresponding
sourcecode,tobedistributedunderthetermsofSections1and2aboveon
amediumcustomarilyusedforsoftwareinterchange;or,
c)Accompanyitwiththeinformationyoureceivedastotheoffertodistribute
correspondingsourcecode.(Thisalternative isallowedonly fornoncom-
mercialdistributionandonlyifyoureceivedtheprograminobjectcodeor
executableformwithsuchanoffer,inaccordwithSubsectionbabove.)
Thesourcecodeforaworkmeansthepreferredformoftheworkformak-
ingmodificationstoit.Foranexecutablework,completesourcecodemeans
allthesourcecodeforallmodulesitcontains,plusanyassociatedinterface
definitionfiles,plusthescriptsusedtocontrolcompilationandinstallationof
theexecutable.However,asaspecialexception,thesourcecodedistributed
neednot includeanythingthat isnormallydistributed(ineithersourceor
binaryform)withthemajorcomponents(compiler,kernel,andsoon)ofthe
operatingsystemonwhichtheexecutableruns,unlessthatcomponentitself
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accompaniestheexecutable.
Ifdistributionofexecutableorobjectcodeismadebyofferingaccess to
copyfromadesignatedplace,thenofferingequivalentaccesstocopythe
sourcecodefromthesameplacecountsasdistributionofthesourcecode,
eventhoughthirdpartiesarenotcompelledtocopythesourcealongwith
theobjectcode.
4.Youmaynotcopy,modify,sublicense,ordistributetheProgramexceptas
expresslyprovidedunderthisLicense.Anyattemptotherwisetocopy,modify,
sublicenseordistributetheProgramisvoid,andwillautomaticallyterminate
yourrightsunderthisLicense.However,partieswhohavereceivedcopies,
orrights,fromyouunderthisLicensewillnothavetheirlicensesterminated
solongassuchpartiesremaininfullcompliance.
5.YouarenotrequiredtoacceptthisLicense,sinceyouhavenotsignedit.
However,nothingelsegrantsyoupermissiontomodifyordistributethePro-
gramoritsderivativeworks.Theseactionsareprohibitedbylawifyoudo
notacceptthisLicense.Therefore,bymodifyingordistributingtheProgram
(oranyworkbasedontheProgram),youindicateyouracceptanceofthis
Licensetodoso,andallitstermsandconditionsforcopying,distributingor
modifyingtheProgramorworksbasedonit.
6.EachtimeyouredistributetheProgram(oranyworkbasedonthePro-
gram),therecipientautomaticallyreceivesalicensefromtheoriginallicensor
tocopy,distributeormodifytheProgramsubjecttothesetermsandcondi-
tions.Youmaynotimposeanyfurtherrestrictionsontherecipients‘exercise
oftherightsgrantedherein.Youarenotresponsibleforenforcingcompliance
bythirdpartiestothisLicense.
7.If,asaconsequenceofacourtjudgmentorallegationofpatentinfringe-
mentorforanyotherreason(not limitedtopatentissues),conditionsare
imposedonyou(whetherbycourtorder,agreementorotherwise)thatcontra-
dicttheconditionsofthisLicense,theydonotexcuseyoufromtheconditions
ofthisLicense.Ifyoucannotdistributesoastosatisfysimultaneouslyyour
obligationsunderthisLicenseandanyotherpertinentobligations,thenas
aconsequenceyoumaynotdistributetheProgramatall.Forexample,ifa
patentlicensewouldnotpermitroyalty-freeredistributionoftheProgramby
allthosewhoreceivecopiesdirectlyorindirectlythroughyou,thentheonly
wayyoucouldsatisfybothitandthisLicensewouldbetorefrainentirely
fromdistributionoftheProgram.
Ifanyportionofthissectionisheldinvalidorunenforceableunderanypar-
ticularcircumstance,thebalanceofthesectionisintendedtoapplyandthe
sectionasawholeisintendedtoapplyinothercircumstances.
It is not the purpose of this section to induce you to infringe any patents or 
otherpropertyrightclaimsortocontestvalidityofanysuchclaims;thissec-
tionhasthesolepurposeofprotectingtheintegrityofthefreesoftwaredistri-
butionsystem,whichisimplementedbypubliclicensepractices.Manypeople
havemadegenerouscontributionstothewiderangeofsoftwaredistributed
throughthatsysteminrelianceonconsistentapplicationofthatsystem;itis
uptotheauthor/donortodecideifheorsheiswillingtodistributesoftware
throughanyothersystemandalicenseecannotimposethatchoice.
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Thissectionisintendedtomakethoroughlyclearwhatisbelievedtobea
consequenceoftherestofthisLicense.
8.Ifthedistributionand/oruseoftheProgramisrestrictedincertaincoun-
trieseitherbypatentsorbycopyrightedinterfaces,theoriginalcopyright
holderwhoplacestheProgramunderthisLicensemayaddanexplicitgeo-
graphicaldistributionlimitationexcludingthosecountries,sothatdistribution
ispermittedonlyinoramongcountriesnotthusexcluded.Insuchcase,this
LicenseincorporatesthelimitationasifwritteninthebodyofthisLicense.
9.TheFreeSoftwareFoundationmaypublishrevisedand/ornewversions
oftheGeneralPublicLicensefromtimetotime.Suchnewversionswillbe
similarinspirittothepresentversion,butmaydifferindetailtoaddressnew
problemsorconcerns.
Eachversionisgivenadistinguishingversionnumber.IftheProgramspecifies
aversionnumberofthisLicensewhichappliestoitand“anylaterversion”,
youhavetheoptionoffollowingthetermsandconditionseitherofthatver-
sionorofanylaterversionpublishedbytheFreeSoftwareFoundation.Ifthe
ProgramdoesnotspecifyaversionnumberofthisLicense,youmaychoose
anyversioneverpublishedbytheFreeSoftwareFoundation.
10.IfyouwishtoincorporatepartsoftheProgramintootherfreeprograms
whosedistributionconditionsaredifferent,write to theauthor toaskfor
permission.ForsoftwarewhichiscopyrightedbytheFreeSoftwareFounda-
tion,writetotheFreeSoftwareFoundation;wesometimesmakeexceptions
forthis.Ourdecisionwillbeguidedbythetwogoalsofpreservingthefree
statusofallderivativesofourfreesoftwareandofpromotingthesharing
andreuseofsoftwaregenerally.
NOWARRANTY
11.BECAUSETHEPROGRAMISLICENSEDFREEOFCHARGE,THEREIS
NOWARRANTYFORTHEPROGRAM,TOTHEEXTENTPERMITTEDBY
APPLICABLELAW.EXCEPTWHENOTHERWISESTATEDINWRITINGTHE
COPYRIGHTHOLDERSAND/OROTHERPARTIESPROVIDETHEPROGRAM
“ASIS”WITHOUTWARRANTYOFANYKIND,EITHEREXPRESSEDOR
IMPLIED,INCLUDING,BUTNOTLIMITEDTO,THEIMPLIEDWARRANTIES
OFMERCHANTABILITYANDFITNESSFORAPARTICULARPURPOSE.THE
ENTIRERISKASTOTHEQUALITYANDPERFORMANCEOFTHEPROGRAM
ISWITHYOU.SHOULDTHEPROGRAMPROVEDEFECTIVE,YOUASSUME
THECOSTOFALLNECESSARYSERVICING,REPAIRORCORRECTION.
12.INNOEVENTUNLESSREQUIREDBYAPPLICABLELAWORAGREED
TOINWRITINGWILLANYCOPYRIGHTHOLDER,ORANYOTHERPARTY
WHOMAYMODIFYAND/ORREDISTRIBUTETHEPROGRAMASPERMIT-
TEDABOVE,BELIABLETOYOUFORDAMAGES,INCLUDINGANYGEN-
ERAL,SPECIAL,INCIDENTALORCONSEQUENTIALDAMAGESARISING
OUTOFTHEUSEORINABILITYTOUSETHEPROGRAM(INCLUDINGBUT
NOTLIMITEDTOLOSSOFDATAORDATABEINGRENDEREDINACCURATE
ORLOSSESSUSTAINEDBYYOUORTHIRDPARTIESORAFAILUREOFTHE
PROGRAMTOOPERATEWITHANYOTHERPROGRAMS),EVENIFSUCH
HOLDEROROTHERPARTYHASBEENADVISEDOFTHEPOSSIBILITYOF
SUCHDAMAGES.
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ENDOFTERMSANDCONDITIONS
______________________________________________________________
GNULESSERGENERALPUBLICLICENSE
Version2.1,February1999

Copyright(C)1991,1999FreeSoftwareFoundation,Inc.
51FranklinStreet,FifthFloor,Boston,MA02110-1301USA
Everyoneispermittedtocopyanddistributeverbatimcopiesofthislicense
document,butchangingitisnotallowed.
[This is thefirstreleasedversionof theLesserGPL. Italsocountsas the
successoroftheGNULibraryPublicLicense,version2,hencetheversion
number2.1.]

Preamble

The licenses formostsoftwarearedesignedto takeawayyour freedom
toshareandchangeit.Bycontrast,theGNUGeneralPublicLicensesare
intendedtoguaranteeyourfreedomtoshareandchangefreesoftware--to
makesurethesoftwareisfreeforallitsusers.
This license, theLesserGeneralPublicLicense,applies tosomespecially
designatedsoftwarepackages--typicallylibraries--oftheFreeSoftwareFoun-
dationandotherauthorswhodecidetouseit.Youcanuseittoo,butwe
suggestyoufirstthinkcarefullyaboutwhetherthislicenseortheordinary
GeneralPublicLicenseisthebetterstrategytouseinanyparticularcase,
basedontheexplanationsbelow.
Whenwespeakoffreesoftware,wearereferringtofreedomofuse,not
price.OurGeneralPublicLicensesaredesignedtomakesurethatyouhave
thefreedomtodistributecopiesoffreesoftware(andchargeforthisservice
ifyouwish);thatyoureceivesourcecodeorcangetitifyouwantit;that
youcanchangethesoftwareandusepiecesofitinnewfreeprograms;and
thatyouareinformedthatyoucandothesethings.
Toprotectyourrights,weneedtomakerestrictionsthatforbiddistributorsto
denyyoutheserightsortoaskyoutosurrendertheserights.Theserestric-
tionstranslatetocertainresponsibilitiesforyouifyoudistributecopiesofthe
libraryorifyoumodifyit.
Forexample,ifyoudistributecopiesofthelibrary,whethergratisorfora
fee,youmustgivetherecipientsalltherightsthatwegaveyou.Youmust
makesurethatthey,too,receiveorcangetthesourcecode.Ifyoulinkother
codewiththelibrary,youmustprovidecompleteobjectfilestotherecipi-
ents,sothattheycanrelinkthemwiththelibraryaftermakingchangesto
thelibraryandrecompilingit.Andyoumustshowthemthesetermssothey
knowtheirrights.
Weprotectyourrightswithatwo-stepmethod:(1)wecopyrightthelibrary,
and(2)weofferyouthislicense,whichgivesyoulegalpermissiontocopy,
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distributeand/ormodifythelibrary.
Toprotecteachdistributor,wewant tomakeitveryclear that thereisno
warrantyforthefreelibrary.Also,ifthelibraryismodifiedbysomeoneelse
andpassedon,therecipientsshouldknowthatwhattheyhaveisnotthe
originalversion,sothattheoriginalauthor‘sreputationwillnotbeaffected
byproblemsthatmightbeintroducedbyothers.
Finally,softwarepatentsposeaconstantthreattotheexistenceofanyfree
program.Wewishtomakesurethatacompanycannoteffectivelyrestrict
theusersofafreeprogrambyobtainingarestrictivelicensefromapatent
holder.Therefore,weinsistthatanypatentlicenseobtainedforaversionof
thelibrarymustbeconsistentwiththefullfreedomofusespecifiedinthis
license.
MostGNUsoftware, includingsomelibraries, iscoveredbytheordinary
GNUGeneralPublicLicense.Thislicense,theGNULesserGeneralPublic
License,appliestocertaindesignatedlibraries,andisquitedifferentfrom
theordinaryGeneralPublicLicense.Weusethislicenseforcertainlibraries
inordertopermitlinkingthoselibrariesintonon-freeprograms.
Whenaprogramislinkedwithalibrary,whetherstaticallyorusingashared
library, thecombinationof thetwois legallyspeakingacombinedwork,
aderivativeof theoriginal library.TheordinaryGeneralPublicLicense
thereforepermitssuchlinkingonlyiftheentirecombinationfitsitscriteria
offreedom.TheLesserGeneralPublicLicensepermitsmorelaxcriteriafor
linkingothercodewiththelibrary.
Wecallthislicensethe“Lesser”GeneralPublicLicensebecauseitdoesLess
toprotect theuser‘s freedomthantheordinaryGeneralPublicLicense. It
alsoprovidesother freesoftwaredevelopersLessofanadvantageover
competingnon-freeprograms.Thesedisadvantagesarethereasonweuse
theordinaryGeneralPublicLicenseformanylibraries.However,theLesser
licenseprovidesadvantagesincertainspecialcircumstances.
Forexample,onrareoccasions,theremaybeaspecialneedtoencourage
thewidestpossibleuseofacertainlibrary,sothatitbecomesade-facto
standard.Toachievethis,non-freeprogramsmustbeallowedtousetheli-
brary.Amorefrequentcaseisthatafreelibrarydoesthesamejobaswidely
usednon-freelibraries.Inthiscase,thereislittletogainbylimitingthefree
librarytofreesoftwareonly,soweusetheLesserGeneralPublicLicense.
Inothercases,permissiontouseaparticularlibraryinnon-freeprograms
enablesagreaternumberofpeopletousealargebodyoffreesoftware.
Forexample,permissiontousetheGNUCLibraryinnon-freeprograms
enablesmanymorepeopletousethewholeGNUoperatingsystem,aswell
asitsvariant,theGNU/Linuxoperatingsystem.
AlthoughtheLesserGeneralPublicLicense isLessprotectiveof theusers‘
freedom,itdoesensurethat theuserofaprogramthat is linkedwiththe
Libraryhasthefreedomandthewherewithaltorunthatprogramusinga
modifiedversionoftheLibrary.
Theprecisetermsandconditionsforcopying,distributionandmodification
follow.Paycloseattentiontothedifferencebetweena“workbasedonthe
library”anda“workthatusesthelibrary”.Theformercontainscodederived
fromthe library,whereas the lattermustbecombinedwith the library in
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ordertorun.

TERMSANDCONDITIONSFORCOPYING,DISTRIBUTIONANDMODI-
FICATION
0.ThisLicenseAgreementappliestoanysoftwarelibraryorotherprogram
whichcontainsanoticeplacedbythecopyrightholderorotherauthorized
partysayingitmaybedistributedunder the termsof thisLesserGeneral
PublicLicense(alsocalled“thisLicense”).Eachlicenseeisaddressedas“you”.
A“library”meansacollectionofsoftwarefunctionsand/ordataprepared
soastobeconvenientlylinkedwithapplicationprograms(whichusesome
ofthosefunctionsanddata)toformexecutables.
The“Library”,below,referstoanysuchsoftwarelibraryorworkwhichhas
beendistributedundertheseterms.A“workbasedontheLibrary”means
eithertheLibraryoranyderivativeworkundercopyrightlaw:thatistosay,
aworkcontainingtheLibraryoraportionofit,eitherverbatimorwithmodi-
ficationsand/ortranslatedstraightforwardlyintoanotherlanguage.(Here-
inafter,translationisincludedwithoutlimitationintheterm“modification”.)
“Sourcecode”foraworkmeansthepreferredformoftheworkformaking
modificationstoit.Foralibrary,completesourcecodemeansallthesource
codeforallmodulesitcontains,plusanyassociatedinterfacedefinitionfiles,
plusthescriptsusedtocontrolcompilationandinstallationofthelibrary.
Activitiesotherthancopying,distributionandmodificationarenotcovered
bythisLicense;theyareoutsideitsscope.Theactofrunningaprogramus-
ingtheLibraryisnotrestricted,andoutputfromsuchaprogramiscovered
onlyifitscontentsconstituteaworkbasedontheLibrary(independentof
theuseoftheLibraryinatoolforwritingit).Whetherthatistruedepends
onwhattheLibrarydoesandwhattheprogramthatusestheLibrarydoes.
1. YoumaycopyanddistributeverbatimcopiesoftheLibrary‘scomplete
sourcecodeasyoureceiveit,inanymedium,providedthatyouconspicu-
ouslyandappropriatelypublishoneachcopyanappropriatecopyright
noticeanddisclaimerofwarranty;keepintactallthenoticesthatrefertothis
Licenseandtotheabsenceofanywarranty;anddistributeacopyofthis
LicensealongwiththeLibrary.
Youmaychargeafeeforthephysicalactoftransferringacopy,andyou
mayatyouroptionofferwarrantyprotectioninexchangeforafee.
2.YoumaymodifyyourcopyorcopiesoftheLibraryoranyportionofit,
thus formingaworkbasedon theLibrary,andcopyanddistributesuch
modificationsorworkunderthetermsofSection1above,providedthatyou
alsomeetalloftheseconditions:

a)Themodifiedworkmustitselfbeasoftwarelibrary.
b)Youmustcausethefilesmodifiedtocarryprominentnoticesstatingthat
youchangedthefilesandthedateofanychange.
c)Youmustcausethewholeoftheworktobelicensedatnochargetoall
thirdpartiesunderthetermsofthisLicense.
d) IfafacilityinthemodifiedLibraryreferstoafunctionoratableof
datatobesuppliedbyanapplicationprogramthatusesthefacility,other
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thanasanargumentpassedwhenthefacilityisinvoked,thenyoumust
makeagoodfaithefforttoensurethat,intheeventanapplicationdoes
notsupplysuchfunctionortable,thefacilitystilloperates,andperforms
whateverpartofitspurposeremainsmeaningful.
(Forexample,afunctioninalibrarytocomputesquarerootshasapur-
posethatisentirelywell-definedindependentoftheapplication.There-
fore,Subsection2drequires thatanyapplication-suppliedfunctionor
tableusedbythisfunctionmustbeoptional:iftheapplicationdoesnot
supplyit,thesquarerootfunctionmuststillcomputesquareroots.)

Theserequirementsapply to themodifiedworkasawhole. If identifiable
sectionsofthatworkarenotderivedfromtheLibrary,andcanbereasonably
consideredindependentandseparateworksinthemselves,thenthisLicense,
andits terms,donotapplytothosesectionswhenyoudistributethemas
separateworks.Butwhenyoudistributethesamesectionsaspartofawhole
whichisaworkbasedontheLibrary,thedistributionofthewholemustbe
onthetermsofthisLicense,whosepermissionsforotherlicenseesextendto
theentirewhole,andthustoeachandeverypartregardlessofwhowroteit.
Thus,itisnottheintentofthissectiontoclaimrightsorcontestyourrights
toworkwrittenentirelybyyou;rather,theintentistoexercisetherightto
controlthedistributionofderivativeorcollectiveworksbasedontheLibrary.
Inaddition,mereaggregationofanotherworknotbasedontheLibrarywith
theLibrary(orwithaworkbasedontheLibrary)onavolumeofastorage
ordistributionmediumdoesnotbringtheotherworkunderthescopeofthis
License.
3.Youmayopt toapply the termsof theordinaryGNUGeneralPublic
LicenseinsteadofthisLicensetoagivencopyoftheLibrary.Todothis,you
mustalterallthenoticesthatrefertothisLicense,sothattheyrefertothe
ordinaryGNUGeneralPublicLicense,version2,insteadoftothisLicense.(If
anewerversionthanversion2oftheordinaryGNUGeneralPublicLicense
hasappeared,thenyoucanspecifythatversioninsteadifyouwish.)Donot
makeanyotherchangeinthesenotices.
Oncethischangeismadeinagivencopy,itisirreversibleforthatcopy,so
theordinaryGNUGeneralPublicLicenseappliestoallsubsequentcopies
andderivativeworksmadefromthatcopy.
ThisoptionisusefulwhenyouwishtocopypartofthecodeoftheLibrary
intoaprogramthatisnotalibrary.
4.Youmaycopyanddistribute theLibrary(oraportionorderivativeof
it,underSection2) inobjectcodeorexecutable formunder the termsof
Sections1and2aboveprovidedthatyouaccompanyitwiththecomplete
correspondingmachine-readablesourcecode,whichmustbedistributed
underthetermsofSections1and2aboveonamediumcustomarilyused
forsoftwareinterchange.
Ifdistributionofobjectcode ismadebyofferingaccess tocopy froma
designatedplace,thenofferingequivalentaccesstocopythesourcecode
fromthesameplacesatisfiestherequirementtodistributethesourcecode,
eventhoughthirdpartiesarenotcompelledtocopythesourcealongwith
theobjectcode.
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5.AprogramthatcontainsnoderivativeofanyportionoftheLibrary,butis
designedtoworkwiththeLibrarybybeingcompiledorlinkedwithit,iscalled
a“workthatusestheLibrary”.Suchawork,inisolation,isnotaderivative
workoftheLibrary,andthereforefallsoutsidethescopeofthisLicense.
However,linkinga“workthatusestheLibrary”withtheLibrarycreatesan
executablethatisaderivativeoftheLibrary(becauseitcontainsportions
oftheLibrary),ratherthana“workthatusesthelibrary”.Theexecutableis
thereforecoveredbythisLicense.
Section6statestermsfordistributionofsuchexecutables.
Whena“workthatusestheLibrary”usesmaterialfromaheaderfilethatis
partoftheLibrary,theobjectcodefortheworkmaybeaderivativeworkof
theLibraryeventhoughthesourcecodeisnot.Whetherthisistrueisespe-
ciallysignificantiftheworkcanbelinkedwithouttheLibrary,oriftheworkis
itselfalibrary.Thethresholdforthistobetrueisnotpreciselydefinedbylaw.
Ifsuchanobjectfileusesonlynumericalparameters,datastructurelayouts
andaccessors,andsmallmacrosandsmallinlinefunctions(tenlinesorless
inlength),thentheuseoftheobjectfileisunrestricted,regardlessofwhether
itislegallyaderivativework.(Executablescontainingthisobjectcodeplus
portionsoftheLibrarywillstillfallunderSection6.)
Otherwise,iftheworkisaderivativeoftheLibrary,youmaydistributethe
objectcodefortheworkunderthetermsofSection6.Anyexecutablescon-
tainingthatworkalsofallunderSection6,whetherornottheyarelinked
directlywiththeLibraryitself.
6. AsanexceptiontotheSectionsabove,youmayalsocombineorlinka
“workthatusestheLibrary”withtheLibrarytoproduceaworkcontaining
portionsoftheLibrary,anddistributethatworkundertermsofyourchoice,
providedthatthetermspermitmodificationoftheworkforthecustomer‘s
ownuseandreverseengineeringfordebuggingsuchmodifications.
YoumustgiveprominentnoticewitheachcopyoftheworkthattheLibraryis
usedinitandthattheLibraryanditsusearecoveredbythisLicense.Youmust
supplyacopyofthisLicense.Iftheworkduringexecutiondisplayscopyright
notices,youmustincludethecopyrightnoticefortheLibraryamongthem,
aswellasareferencedirectingtheusertothecopyofthisLicense.Also,you
mustdooneofthesethings:

a)Accompanytheworkwiththecompletecorrespondingmachine-read-
ablesourcecodefortheLibraryincludingwhateverchangeswereused
inthework(whichmustbedistributedunderSections1and2above);
and,iftheworkisanexecutablelinkedwiththeLibrary,withthecom-
pletemachine-readable“workthatusestheLibrary”,asobjectcodeand/
orsourcecode,sothattheusercanmodifytheLibraryandthenrelink
toproduceamodifiedexecutablecontainingthemodifiedLibrary.(Itis
understoodthattheuserwhochangesthecontentsofdefinitionsfilesin
theLibrarywillnotnecessarilybeabletorecompiletheapplicationtouse
themodifieddefinitions.)
b)UseasuitablesharedlibrarymechanismforlinkingwiththeLibrary.A
suitablemechanismisonethat(1)usesatruntimeacopyofthelibrary
alreadypresentontheuser‘scomputersystem,ratherthancopyinglibrary
functionsintotheexecutable,and(2)willoperateproperlywithamodified
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versionofthelibrary,iftheuserinstallsone,aslongasthemodifiedver-
sionisinterface-compatiblewiththeversionthattheworkwasmadewith.
c)Accompanytheworkwithawrittenoffer,validforatleastthreeyears,
togivethesameuserthematerialsspecifiedinSubsection6a,above,for
achargenomorethanthecostofperformingthisdistribution.
d)Ifdistributionoftheworkismadebyofferingaccesstocopyfroma
designatedplace,offerequivalentaccess tocopytheabovespecified
materialsfromthesameplace.
e) Verify that the user has already received a copy of these materials or 
thatyouhavealreadysentthisuseracopy.

Foranexecutable,therequiredformofthe“workthatusestheLibrary”must
includeanydataandutilityprogramsneededforreproducingtheexecut-
ablefromit.However,asaspecialexception,thematerialstobedistributed
neednot includeanythingthat isnormallydistributed(ineithersourceor
binaryform)withthemajorcomponents(compiler,kernel,andsoon)ofthe
operatingsystemonwhichtheexecutableruns,unlessthatcomponentitself
accompaniestheexecutable.
Itmayhappenthat thisrequirementcontradicts the licenserestrictionsof
otherproprietarylibrariesthatdonotnormallyaccompanytheoperating
system.SuchacontradictionmeansyoucannotuseboththemandtheLibrary
togetherinanexecutablethatyoudistribute.
7.YoumayplacelibraryfacilitiesthatareaworkbasedontheLibraryside-
by-sideinasinglelibrarytogetherwithotherlibraryfacilitiesnotcovered
bythisLicense,anddistributesuchacombinedlibrary,providedthat the
separatedistributionoftheworkbasedontheLibraryandoftheotherlibrary
facilitiesisotherwisepermitted,andprovidedthatyoudothesetwothings:

a)Accompanythecombinedlibrarywithacopyofthesameworkbased
ontheLibrary,uncombinedwithanyotherlibraryfacilities.Thismustbe
distributedunderthetermsoftheSectionsabove.
b)Giveprominentnoticewiththecombinedlibraryofthefactthatpart
ofit isaworkbasedontheLibrary,andexplainingwheretofindthe
accompanyinguncombinedformofthesamework.

8.Youmaynotcopy,modify,sublicense,linkwith,ordistributetheLibrary
exceptasexpresslyprovidedunderthisLicense.Anyattemptotherwiseto
copy,modify,sublicense,linkwith,ordistributetheLibraryisvoid,andwill
automaticallyterminateyourrightsunderthisLicense.However,partieswho
havereceivedcopies,orrights, fromyouunder thisLicensewillnothave
theirlicensesterminatedsolongassuchpartiesremaininfullcompliance.
9.Youarenotrequired toaccept thisLicense,sinceyouhavenotsigned
it.However,nothingelsegrantsyoupermissiontomodifyordistributethe
Libraryoritsderivativeworks.Theseactionsareprohibitedbylawifyoudo
notacceptthisLicense.Therefore,bymodifyingordistributingtheLibrary
(oranyworkbasedontheLibrary),youindicateyouracceptanceof this
Licensetodoso,andallitstermsandconditionsforcopying,distributingor
modifyingtheLibraryorworksbasedonit.
10.EachtimeyouredistributetheLibrary(oranyworkbasedontheLibrary),
the recipient automatically receives a license from the original licensor to 
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copy,distribute,linkwithormodifytheLibrarysubjecttothesetermsand
conditions.Youmaynot imposeanyfurtherrestrictionson therecipients‘
exerciseoftherightsgrantedherein.Youarenotresponsibleforenforcing
compliancebythirdpartieswiththisLicense.
11.If,asaconsequenceofacourtjudgmentorallegationofpatentinfringe-
mentorforanyotherreason(not limitedtopatentissues),conditionsare
imposedonyou(whetherbycourtorder,agreementorotherwise)thatcontra-
dicttheconditionsofthisLicense,theydonotexcuseyoufromtheconditions
ofthisLicense.Ifyoucannotdistributesoastosatisfysimultaneouslyyour
obligationsunderthisLicenseandanyotherpertinentobligations,thenas
aconsequenceyoumaynotdistributetheLibraryatall.Forexample,ifa
patentlicensewouldnotpermitroyalty-freeredistributionoftheLibraryby
allthosewhoreceivecopiesdirectlyorindirectlythroughyou,thentheonly
wayyoucouldsatisfybothitandthisLicensewouldbetorefrainentirely
fromdistributionoftheLibrary.
Ifanyportionofthissectionisheldinvalidorunenforceableunderanypar-
ticularcircumstance,thebalanceofthesectionisintendedtoapply,andthe
sectionasawholeisintendedtoapplyinothercircumstances.
It is not the purpose of this section to induce you to infringe any patents or 
otherpropertyrightclaimsortocontestvalidityofanysuchclaims;thissec-
tionhasthesolepurposeofprotectingtheintegrityofthefreesoftwaredistri-
butionsystemwhichisimplementedbypubliclicensepractices.Manypeople
havemadegenerouscontributionstothewiderangeofsoftwaredistributed
throughthatsysteminrelianceonconsistentapplicationofthatsystem;itis
uptotheauthor/donortodecideifheorsheiswillingtodistributesoftware
throughanyothersystemandalicenseecannotimposethatchoice.
Thissectionisintendedtomakethoroughlyclearwhatisbelievedtobea
consequenceoftherestofthisLicense.
12.Ifthedistributionand/oruseoftheLibraryisrestrictedincertaincoun-
trieseitherbypatentsorbycopyrightedinterfaces,theoriginalcopyright
holderwhoplacestheLibraryunderthisLicensemayaddanexplicitgeo-
graphicaldistributionlimitationexcludingthosecountries,sothatdistribution
ispermittedonlyinoramongcountriesnotthusexcluded.Insuchcase,this
LicenseincorporatesthelimitationasifwritteninthebodyofthisLicense.
13.TheFreeSoftwareFoundationmaypublishrevisedand/ornewversions
oftheLesserGeneralPublicLicensefromtimetotime.Suchnewversionswill
besimilarinspirittothepresentversion,butmaydifferindetailtoaddress
newproblemsorconcerns.
Eachversionisgivenadistinguishingversionnumber.IftheLibraryspecifies
aversionnumberofthisLicensewhichappliestoitand“anylaterversion”,
youhavetheoptionoffollowingthetermsandconditionseitherofthatver-
sionorofanylaterversionpublishedbytheFreeSoftwareFoundation.If
theLibrarydoesnotspecifyalicenseversionnumber,youmaychooseany
versioneverpublishedbytheFreeSoftwareFoundation.
14.IfyouwishtoincorporatepartsoftheLibraryintootherfreeprograms
whosedistributionconditionsareincompatiblewiththese,writetotheauthor
toaskforpermission.ForsoftwarewhichiscopyrightedbytheFreeSoftware
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Foundation,writetotheFreeSoftwareFoundation;wesometimesmakeex-
ceptionsforthis.Ourdecisionwillbeguidedbythetwogoalsofpreserving
thefreestatusofallderivativesofourfreesoftwareandofpromotingthe
sharingandreuseofsoftwaregenerally.
NOWARRANTY
15.BECAUSETHELIBRARYISLICENSEDFREEOFCHARGE,THEREISNO
WARRANTYFORTHELIBRARY,TOTHEEXTENTPERMITTEDBYAPPLICABLE
LAW.EXCEPTWHENOTHERWISESTATEDINWRITINGTHECOPYRIGHT
HOLDERSAND/OROTHERPARTIESPROVIDETHELIBRARY“ASIS”WITH-
OUTWARRANTYOFANYKIND,EITHEREXPRESSEDORIMPLIED,INCLUD-
ING,BUTNOTLIMITEDTO,THEIMPLIEDWARRANTIESOFMERCHANT-
ABILITYANDFITNESSFORAPARTICULARPURPOSE.THEENTIRERISKAS
TOTHEQUALITYANDPERFORMANCEOFTHELIBRARYISWITHYOU.
SHOULDTHELIBRARYPROVEDEFECTIVE,YOUASSUMETHECOSTOF
ALLNECESSARYSERVICING,REPAIRORCORRECTION.
16.INNOEVENTUNLESSREQUIREDBYAPPLICABLELAWORAGREED
TOINWRITINGWILLANYCOPYRIGHTHOLDER,ORANYOTHERPARTY
WHOMAYMODIFYAND/ORREDISTRIBUTETHELIBRARYASPERMITTED
ABOVE,BELIABLETOYOUFORDAMAGES,INCLUDINGANYGENERAL,
SPECIAL, INCIDENTALORCONSEQUENTIALDAMAGESARISINGOUT
OFTHEUSEORINABILITYTOUSETHELIBRARY(INCLUDINGBUTNOT
LIMITEDTOLOSSOFDATAORDATABEINGRENDEREDINACCURATEOR
LOSSESSUSTAINEDBYYOUORTHIRDPARTIESORAFAILUREOFTHE
LIBRARYTOOPERATEWITHANYOTHERSOFTWARE),EVENIFSUCH
HOLDEROROTHERPARTYHASBEENADVISEDOFTHEPOSSIBILITYOF
SUCHDAMAGES.
ENDOFTERMSANDCONDITIONS
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AMEV
Mechanical and Electrical Engineering Working 
Party of National, Regional and Local Authorities  BACnet CERTIFICATION BODY

AMEV 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) BACnet over LonTalk 
BACnet MS/TP master BACnet MS/TP slave 
MS/TP baud rates: ………………………………………………. 
………………………………………………………………………. 

Static address binding Yes  (for MS/TP only) 
Network options BBMD Reg. by foreign devices 

Router, medium:  
Character sets UTF-8 ANSI X3.4 
Reporting options Intrinsic reporting Algorithmic reporting 

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

AMEV profile AS-A  (Automation station, base version) As of: ............. 
AMEV profile AS-B  (Automation station, extended version) As of: V1.1 21.08.2012
AMEV profile ……………………………………………………….. As of: ............. 

3.  Basis for AMEV attestation: 

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

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

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

(location, date)
 Düsseldorf, 28.11.2013 

………………………………….                                                        ……………….…………………….  
    (AMEV chairman BACnet)       (BACnet certification body) 
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Specifications subject to change without notice
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