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The best way to switch and dim LED lighting 
LED compatible solutions 
from Theben



LED –  
Energy saving with a bright future 
and little quirks

LED sales have grown rapidly over recent years. Thanks to the improvements in the degree of 
efficiencyandcolourrenderingindex,thereisalmostnoareaoflightingtechnologieswheretheyare
notpresent:asretrofitversions,theyareawelcomedalternativetounpopularenergysavinglamps.
Beingilluminatedstripsandsurfaces,theysnuggleagainsteverysurfaceandthusallowcompletely
newpossibilitiesforlightdesign.Eventhefirsthigh-performancedevicessuchasstageandstudio
spotlights are already available as LED version.

However,noteverybulbcanbeeasilyreplacedbyanLEDretrofitlamp.Thismayleadtosomeissues
withexistinginstallations,evenwithstraightforwardswitching.Thereasonforthisistheshortbut
extremelyhighstartingcurrents.Theycanbemorethanathousandtimestheratedoutput.Contacts
couldburn-throughorfuseasaresult.
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ThereisgeneralguidelinesforLEDlampsthatapply,
fromtheversionofsocketbase,toLuminsoutput
andWattageconsumption.Howeverotherfactorsare
not. As apposed to a classic lamp with a simple spiral 
wound,LEDlampsincludealotofelectronicsfor
control.Everymanufacturercandecidethelayoutof
thisthemselves.Themanufacturerofswitchingand
dimmingdevicescurrentlydonothaveanyindica-
tions as to which electrics it controls and as to how 
thelampbehaves.ThecorrespondingIECstandardis
IEC60669-2-1:2021.

The challenge of LED‘s  
and how to deal with it

No standards available? Then we will test it ourselves!

IfspecialswitchingloadsforLEDlampsanddischargelampsarenotspecifiedonaproduct,one
mustassumethattheproducthasnotbeenapprovedforthis.However,thespecificationsforLED
loadsarenotalwayshelpful.Whichswitchingcurrentsdoesthedevicemanufacturerassume?These
maydifferfromlamptolamp.Youshouldalsobecarefulwhenadding.SeveralLEDswithlowrated
outputmayhavehigherswitchingcurrentsinthesumthanonesingleLEDwiththerespectivetotal
output.

Inordertobeabletospecifytheloadspecificationsforswitchingdevicesanddimmers,Theben
conductsongoingmeasurementsonallconventionalretrofitlamps.Duringthesetests,theswitching
devicesrunthroughatleast40,000switchingcycles.Thisallowsustomakereliablestatementsfor
the switchable loads.
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A simple scenario:inthestaircasesofalargeresidentialbuilding,thebuildingmanagementreplacesthelightbulbswithLEDretrofit
lamps.Aspecialistmeasuresandverifiestheprescribedbrightness.Thepotentialforsavingsispromising:nexttothemorefavourable
energyconsumption,thelongserviceliveshouldalsoensureforlessmaintenancecosts.

But suddenly the staircase light time switch fails.Anexaminationhadshownscorchedorfusedcontacts:thedeviceswere
obviouslyoverloadedalthoughtheratedoutputoftheinstallationwasreducedsignificantly.

HowcananLEDlampthatonlyhasafewWattratedoutputdestroyaswitchingcontact
thathasbeendimensionedforamultiplethereof?Uponcloserinspection,theansweris
foundintheswitchingcurrents:inlightbulbs,thetypicalswitchingcurrentsofthecold
spiralcoilcauseatenfoldoftherespectiveratedcurrent.WithLEDlampsandenergy-
savinglampswiththeircapacitivecharacteristics,onefindsswitchingcurrentpulsesin
theµsrangethatcouldbeathousand-foldandmoreoftheratedcurrent.
AmeasurementinourtestlaboratoryauthorisedbytheVDEhasshown,thatinamost
unfavourablecase,aswitchingcurrentof19Awitha1.8WLEDlampisthe2427-fold
oftheratedoutput!

Hard work for the contacts
Capacitive switching loads

Caution step!
Switch-off warning
Atthisposition,youarealsoinformedaboutproblemswiththeswitch-offwarning
(flashingtwiceorsimilaraccordingtoDIN18015-2):theflashingisnotreliablyvisible
astheswitch-offfromtheelectricballastorcondensersoftheLEDsisbuffered.
Switchingseveraltimesalsoloadstheserviceliveofthedeviceadditionally.

LED – Contact Killer 
Low consumption when used,  
wasteful when switched on



Switching precisely at a point: 
zero-cross switching
SwitchingdevicesthataredesignedforaCloadgenerallydealwiththeswitchingcur-
rentsinabettermanner.Indoingso,Thebenusesaparticularlyefficientsolution,such
asaso-calledzero-crossswitching.Thiscalculatesthezerocrossingofthesinuscurve
ofthealternatingvoltage.Atthismoment,theswitch-oncurrentisminimumwhen
switching.Thatprotectstherelaycontactandextendsitsservicelife,evenatnominally
highswitchingloads.Almostallofthedevicesofthetop2/top3seriesandthemotion
detectorstheLuxaSareequippedwithit.

Highcurrentsrequirespecialcontacts.Nexttosilvertinoxide(AgSnO2),Thebenusesa
combinationoftwocontactsthatcloseafterone-another:thetungstenpre-contact.The
leadingcontactcomprisehigh-Ohmandhighly-resistanttungsten.Itcapturesthestart-
ingcurrentandlimitsitatthesametime.Thelow-Ohmmaincontactremainsunloaded
fromtheswitchingpeaksinsuchamanner.Thebenusestheserelaysinthedigitaltime
switchesTR609top2SandSELEKTA175top2,inalmostallKNXdevicesaswellas 
withtheperformancemotionsensorstheLuxaP,theMovaPandpresencedetectors
thePrema,theRondaUP,theRondaPandthePassa.

Two contacts for all switching cases: 
Tungsten pre-contact

Cadmiumoxidewasthoughttohavebeentheidealcontactmaterialforhighswitching
currents.Inthemeantime,itisforbiddenaccordingtotheRoHSguideline–where
thereareexceptionsforelectricalswitchingcontacts.Thebenhadalreadychangedto
theenvironmentallyfriendlyAgSnO2materialattheturnofthemillennium.Theseoffer
comparablygood,insomecasesevenbettercontactandswitchingpropertiessuchas
higherburn-offresistance,increasedresistanceagainstelectricwearandasignificantly
reducedinclinationtomaterialmigrationduringdirectcurrentoperation.

Environmentally aware and switching safely:
Cadmium-free contacts

How to switch LED lamps 
With the right contacts  
at the right time
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Dimming LEDs? 
Not something that should be taken for granted!

Dimmable or not?
The right choice is decisive
NoteveryLEDlampisdimmable.Evenwiththosesuitableversions,the
dimmingcharacteristicsdiffersignificantlyanddependingonthemanu-
facturer.TheLEDsflickerfrequentlyandcannotbedimmedlinearand
 harmonically.

Anotherproblemiscausedbytheinterferencesuppressioncapacitorsof
thedimmer.Continuousverylowresidualcurrentsrunthroughthem. 
ThesearesufficienttosupplyLEDlampswithonetotwoWattrated
output.Thentheycanafterglow.Asimilareffectcanbecausedbylong
parallel positioned lines. 
Insuchcases,forexample,ourcompensationmodule(itemno.9070825)
canremedythesituation.

Continuous light reluctance
Residual currents are sufficient

Dimmer meets lamp  
The right choice is decisive
Forinfinitelyvariablecontrol,notonlytheLEDlamphastobedimmable, 
butthedimmermustalsobeLEDcapable.Thebenhasdevelopedseveral
solutionsforthispurpose:

- PresetsfordifferentLEDlamps
- DimmercurvesthatcanbereloadedviatheETS

OFF

ON



Dimming LEDs! 
Theben can

TheKNXuniversaldimmingactuatorfromThebengoesonestepfurther:intheprogrammingsoftwareETS,
variousdimmingcurvesarestored,whichcorrectthedimmingresponseappropriatelydependingonthelamp
used,thusensuringsmoothsteplessdimming.

Inaddition,dimmingcurvescanalsobeadjustedmanuallytoeachlamp.Thisensurethatyourinvestmentand
thefutureisprotected.

Up to date with KNX
Reloading dimming curves

LEDcompatibleswitchingdevicesfromTheben,suchastheuniversaldim-
merDIMAX534plus,offeradditionalsettingoptionsforaperfectadaptation
to this technology. 

AminimumbrightnessforLEDlampswithlowWattagecanbesetusing
potentiometersandrotaryswitches.Eventhetypeofcontrol,phasecontrol
or phase alignment control can be selected. This practically allows all dim-
mableLEDlampsofrenownedmanufacturerstobecontrolledreliably.

A matter of setting
Select presets
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Fromthelightbulbtothe
LEDlamp:withfeaturessuch
aszero-crossswitchingor
tungstenpre-contact,Theben
offerscompactself-sufficient
devices for every application 
from simple time switches to 
astronomical time switch with 
weekly program.

Digital time switch 
with weekly program 

Mostdigitaltimeswitches
withawidthof1module1 are 
equippedwithatungsten
pre-contactthatprotectsthe
switching relay and takes 
over the capacitive switching 
load.

Astronomical digital time 
switch with weekly 
 program
Digital time switches from a 
widthof2modules2 are 
equippedwithazero-cross
switching to avoid wear and 
tear of relay contact and light 
source,i.e.prolongsservice
lifeoflightsource.

Staircase light time 
switch ELPA 

Formorethan10years,
electronic staircase light time 
switches from Theben have 
alreadybeenequippedwitha
zero-crossswitching3.

Reliable, high-performance, accurate to the second
Time switches and staircase light time switches

1 Doesnotapply:TR608top2S
2 Thetimeswitcheswithanoperatingvoltageof12–24Vdonothaveazero-crossswitching.
3 Appliesfor:ELPA3,ELPA7,ELPA8andELPA9.

TR 609 top2 S
- Tungstenpre-contact
- LEDswitchingcapacity: 
<2W:50W, 
>2W:600W

- Max.switch-onpeak 
800A/200µs

- 1channel
- Externalinput(push
buttonsandswitches)

- Holiday/randomprogram
forpresencesimulation

- Pulse/cycleprogram
- Highoperatingaccuracy

thanks to integrated tem-
peraturecompensation

SELEKTA 170 top3
- Zero-crossswitching
- LED switching capacity: 
<2W:50W, 
>2W:600W

- 1channel
- Max.switch-onpeak
800A/200µs

- Globalpositioninput
- Offsetfunction 
(±120minutes)

- Highoperatingaccuracy
thanks to integrated tem-
peraturecompensation

ELPA 6 plus
- Zero-crossswitching
- LEDswitchingcapacity: 
<2W:55W, 
>2W:600W

- Switch-offwarningopti-
mised for LED lamps

- Multi-functiondevicewith
choiceof10functions

- Extendedfunctionactivated
vialongbuttonpress

- Continuouslight
- Pushbuttoninputwith

electronic overload 
 protection

- Automatic3-or4-way
conductordetection

Here you will only find one 
product selection. Further 
products such as dimming 
switch, or similar, can be 
found at www. theben.de/en
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MotiondetectorsfromTheben
arerobustreliablestand-
alonesolutionsthatensurea
safe and economical lighting. 
Thankstozero-crossswitch-
ingortungstenpre-contact,
this proven and tested tech-
nology can be designed with 
evenmorereliabilityusing
LED lamps.

Motion detector  
theLuxa S
AlltheLuxaSversionsare
equippedwithazero-cross
switching to avoid wear and 
tear of relay contact and light 
source,i.e.prolongsservice
lifeoflightsource.

Motion detector 
theLuxa P
AlltheLuxaPversionsare
equippedwithatungsten
pre-contactthatprotectsthe
switching relay and takes 
over the capacitive switching 
load.

Motion detector  
theMova P (not illustrated)

AlltheMovaPversionsare
equippedwithatungsten
pre-contactthatprotectsthe
switching relay and takes 
over the capacitive switching 
load.

Fully automatic, versatile and adjustable device
Motion detector

theLuxa S150/S180
- Zero-crossswitching
- LEDswitchingcapacity:
<2W:25W,2–8W:90W,
>8W:100W

- Detectionangle150°,180°
Creepunderprotection

- Detectionareaupto12m
- Adjustablebrightness
switchingvalueandtime
delay

- Mixedlightmeasurement
suitableforthecontrolof
LEDs,fluorescent,incan-
descent and halogen lamps

- Teach-inofthecurrent
brightnessswitchingvalue

- Impulse,testfunction

theLuxa P220/P300
- Tungstenpre-contact
- LEDswitchingcapacity:
<2W:60W,2–8W:180W,
>8W:200W

- Max.switch-onpeak.
800A/200µs

- Detectionangle220°,300°
Creepunderprotection

- Detectionareaupto16m
- Forwallandceilinginstalla-

tion
- Mixedlightmeasurement
suitableforthecontrolof
LEDs,fluorescent,incandes-
cent and halogen lamps

- Adjustablebrightness
switchingvalueandtime
 delay

- Remoteoperationpossible

theMova P360-100 UP
- Tungstenpre-contact
- Switchingcapacity(only
with230V):2300W,
1150VA

- LEDswitchingcapacity:
<2W:60W,>2W:180W

- Max.switch-onpeak.
800A/200µs

- Rounddetectionarea360°,
uptoØ24m(452m2)

- Mixedlightmeasurement
suitableforthecontrolof
LEDs,fluorescent,incan-
descent and halogen lamps

- Operationasfullyauto-
matic device

- Remoteoperationpossible
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Presencedetectorforprofes-
sionalrequirements:the
 Theben devices will meet the 
most demanding private and 
commercialrequirements.
Withazero-crossswitching
ortungstenpre-contact,they
can be combined with any 
lightingconcept,fromhalo-
gen spots to LED systems.

Presence detector 
theRonda P
AlltheRondaPversionsare
equippedwithatungsten
pre-contactthatprotectsthe
switching relay and takes 
over the capacitive switching 
load.

- Switchingcapacity(only
with230V):2300W,
1150VA

- LEDswitchingcapacity: 
<2W:60W,>2W:600W

- Max.switch-onpeak
800A/200µs

- Powerconsumption:0,1W
- Circulardetectionarea
360°,uptoØ24m
(452m2)*

- Operationasfullyorsemi-
automatic

- Installationheight:2–15m

Presence detector 
LUXA 103
are the versatile device family 
forefficientlightingandHVAC
controlbothindoorsandout-
doors.PerfectforhighLED
switching loads. 

- Switchingcapacity:2300W
- LEDswitchingcapacity:
400W

- Max.switch-onpeak
max.500A/200μs

- Powerconsumption:
<0,5W

- Circulardetectionarea
360°,uptoØ12m
(113m²)

- Operationasfullyorsemi-
automatic

- Installationheight:
2,5–3,5m

- IP54foroutdooruse

Presence detector 
thePassa P (not illustrated)

AllthePassaPversionsare
equippedwithatungsten
pre-contactthatprotectsthe
switching relay and takes 
over the capacitive switching 
load.

- Switchingcapacity:
2300W,1150VA

- LEDswitchingcapacity: 
<2W:60W,>2W:600W

- Max.switch-onpeak 
800A/200µs

- Powerconsumption:0,1W
- Detectionarea360°
(30x4,5m)*

- Mixedlightmeasurement
suitableforthecontrolof
LEDs,fluorescent,incan-
descent and halogen lamps

- Operationasfullyorsemi-
automatic

- Installationheight:2–15m

Elegant, precise, configurable
Presence detector

*Atinstallationheightof3m

Here you will only find one 
product selection. Further 
 motion and presence detec-
tors, also with DALI or KNX 
interface, can be found at 
www. theben.de/en

Original size only 13.5 mm flat!
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Universal dimmer 

AllDIMAXplusversionshavepresetsfor
theoptimumLEDcontrol.

DIMAX 534 plus
- UniversaldimmerforR,LandCloads
withautomaticloadrecognition

- 400Wdimmingoutput
- Adjustableminimumbrightness(re-
quiredforLEDSandESL)

- Useofthe1-channeldimmingbooster
DMB1TKNXcanincreasedimming
outputby300W/VA

- Upto3lightscenarioscanbetrig-
gered over separate entries

DIMAX 545 plus P
- UniversaldimmerforR,LandCloads
withautomaticloadrecognition

- 250Wdimmingoutput
- OperationbybuttonorappviaBlue-

tooth Low Energy
- Adjustabledimmingresponse
- Adjustablestaircaselightfunction
- AppforAndroidandiOS
- Timefunctions,astrofunctions,night
interruption–allfunctionscanbe
combinedwiththedimmingfunctions

KNX FIX dimming actuator 
DM 4-2 T KNX 
- 4-wayuniversaldimmingactuatorFIX1
- FordimmingdimmableLEDretrofit
lamps,lowvoltageandhighvoltage
halogen lamps as well as incandescent
lamps

- Differentdimmingcurves
- Dimmingoutput:200W/VAperchan-
nelor1x400W/VAinparallelopera-
tion(C1+C2orC3+C4)

- Alsoavailableas8-waydimming
actuator:DM8-2TKNX

KNX RF dimming actuator
DU 1 S RF KNX
- 1-waywirelessflush-mounteddim-
mingactuatorKNXKNXRF1.R

- FordimmingdimmableLEDretrofit
lamps,lowvoltageandhighvoltage
halogen lamps as well as incandescent
lamps

- Dimmingoutput250W/VA
- 2binaryinputsforfloatingcontacts
suchasbuttons,switches,temperature
sensor(I2)

- Securecommunicationviasupport
from"KNXDataSecure"

Stepless, flicker-free, expandable
Dimmer and KNX dimming actuators

DMG 2 T KNX and 
DME 2 T KNX
- 2-wayuniversaldimmingactuators
MIX2,basicandextensionmodule

- FordimmingdimmableLEDlamps,low
voltage and high voltage halogen
lamps as well as incandescent lamps

- Alsosuitablefordimmingdimmable
compactfluorescentlampsviadifferent
dimmingcurves

- LEDswitchingstatusindicatorforeach
channel

- Dimmingoutput:400W/VAper
channelor1x800W/VAinparallel
operation

- Useofthe1-channeldimmingbooster
DMB1TKNXcanincreasedimming
outputby300W/VA.Outputofupto
2000W/VApossibleviamax.4boos-
ters

- Automaticloaddetection(canbedeac-
tivated)
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