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(57) Abstract: A semiconductor lvminaire includes a carrier; an optoelectronic semiconductor chip mounted on the carrier, the
semiconductor chip emitting ultraviolet or visible radiation; a luminaire housing not covering the semiconductor chip in a direc-
tion of main emittance; an optical cover placed downstream of the semiconductor chip in a direction of mails emittance: and an in-
dex matching layer located between the semiconductor chip mid the optical cover, wherein the optical cover provides a radiation
exit surface of the luminaire, and wherein radiation running along the direction of main emittance from the semiconductor chip to
the radiation exit surface solely propagates in solid or liquid materials.
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SEMICONDUCTOR LUMINAIRE

Technical Field
This  disclosure relates o semiconductor  lupnnaires, parbieularly

5 senviconductor luminaires which have a high hght out-coupling efficiency.

Summary
Provided are semiconductor luminaires including a carrier; an optoelectronic
semiconductor chip mounted on the carrier, the seniconductor chip emitting ultraviclet
10 or visible radiation; @ luminaire housing noi covering the semiconductor chip in a

direction of main emittance; an optical cover placed downstream of the semiconductor

[N

chip in a divection of main emittance; and an index matching layer located between the

semiconductor chip and the optical cover, wherein the optical sover provides a

1
H

radiation exit swrface of the lumunaire, and whersin radiation running along the

15 direction of main owmittance from the semiconductor chip to the radiation exit surface
solely propagates in solid or hquid materials.
Also provided are vehicular headlamps meluding the semiconductor luminaires.
Brief Description of the Drawings
20 Advantageous exaraples and developments of the semiconductor luminaire and
the vehiculer headimmp will become appavent from the representative examples
described below in association with the figures.
Fig. 1A is a schematic seotional view of a semiconductor luminaire.
Fig. 1B s an exploded schematic sectional wiew of a portion of the
25 senvconductor luminaive of Fig. 1AL
Fig. 2 is a schematic sectiomal view of another luminaire with ome
senviconducto elhip.
Fig. 3 is & schematic sectional view of another luminaire with two
senicomductor chips,
30 Fig. 4 15 a schematic sectional view of yet another semiconductor luminaire,

Fig. 5 is & schematic sectiona] view of a portion of another semwonductor

minaire.
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Pig. 6A Is a schematio sectional view of yet another semiconductor luminaire.
Fig, 68 is a top view of the semiconductor huninaire of Fig, 64,

Fig. TA is a schematic sectional view of 2 portion of a semiconductor luniuaive

r-,.\.

coamprising a plurality of optoelectronic semiconducior chips.
5 Fig. 7B is a top view of the semiconducior luminatre of Fig. 7TA.
Fig. 7C 13 another top view of the semiconductor luminaire of Fig, TA.
Fig. 8A is a schematic sectional view of & semdconductor liminaire with &
phrality of semiconductor chips.
Fig. 88 is 2 top view of the semiconductor luminaire of Fig. 8A.

ig Fig

5

¢A 15 a schematic sectional view of a gasket amd optical cover in

(i‘:i

connection with a semviconductor himingire,
Fig. 9Bis a schematic zechonal view of o multilayered struchure that may be
used in accordance with the stracture of Fig, 8A.

Fig. 10 is a schematio sectional view of still another senviconductor luminaive.

A

Fig. 11 is a schematic sectional view of still a further semiconductor lnnungie

fs
o

Detailed Description
The semiconductor luminaire may comprise a carer. The carrier provides
mechanical stability for the semiconductor lumingire. The carnier can gl serve 88 an
20 electrical connection means. By way of example, the carvier can be a printed civcust
board, a cireuit board, a metal core hoard, or a ceramic board with conducior paths.
Preferably, the carrier has a low thermal resistance. For example, sn average thevmal
conductivity of the carrier is equal to or exceeds 40 Wi K, especially 100 Wilm K.

¥

The semiconductor luminaire may comprise 3t least ose optoelecironic

25 senvconductor chip. The semiconductor chip may be mounted on the carrier and is
capable of emitting ultraviolet or visible radiation during operation of the luminaire.
For example, the semiconductor chip Is a thin §im chip with a thickness of at most 204
pm, especially of at most 20 pm with regard o epitexially grown layers, The
semiconductor chip can be formed as deéscribed In WO 2005/081319 Al or DE 18
30 2007 004 304 A1, of which the disclosed content relating to the semiconductor ¢lip 18

hereby incorporated by reference.  Hspecially, the semiconductor chip can be 2 hght-

4

emitting diode or a laser diode or a super-hininescent diode.
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The senuconductor luminaire may further comprise a luminaire Housing. The
housing does not in this instance cover the semiconductor chip in a direction of main
emittanice.  Particclarly, if the semiconductor chip shows g Lambertian radiation

characteristic, the direction of main emittance is sssentially perpendicular © 3 wain

L

surface of the semiconductor chip. In this case, in a direction perpendicular to the
main surface of the sericonductor chip, there i no part of the huminaire housing, The
minaire housing is preferably made from a material or comprises such a material that
i pot transparent or tenslucent to the electromagnetic radiation generated by the
senvconductor chip. For example, the luminaire housing comprises a sheet metal,
10 The semdconductor uminaire may comprise an optical cover. In the dirertion
of the main emiftance of the senticonductor chip, the optical cover may be placed
downstream of the semiconductor chip. In other words, a main part of the radiation
generated by the opteelectronic somicondactor chip runs to and preferably threagh the

<

optical cover. The optical cover can conynise or consist of a glasy, a plastic or the like.
15 Suitable plastie materiale are;, for example, polycarbonate, polymetiyimetacrylate, a
iiquid erystal polymer, an epoxy or an epoxy-siicon-hybrid material. Preferably, the

cal cover is fashioned to be transparent and/ov see-thwough for the radiation

O

generated by the semiconductor chip or at lesst for a part of this radiatio
An index matching layer may be located between the semiconductor chip and
20 the optical cover. The index matching material consists of a Hquid oy, preferably, of 2
sohid, Also preférably, the index matching layer may be nwade from s matenial being
see~-through with regard to (e radiation or at loast with regard to a part of the radiation
generated by the semiconductor chip in service of the Juminaire.

¥

The index matching layer may be in divect contact with the optical cover. In

e other words, the material of the index matching laver touches a material of the optical
COVEL,

The index matching layer may have an optical refractive index between 1.4 and
1.9, especially between 1,55 and 1.8, inclusive. Especially, the optical refractive index
of the material of the index matching layer s between the refractive index of the
39 semtconductor chipand of the optical cover,
The optical cover may provide a radiation exit surface of the semiconductor

uminaire, In other words, & surface of the semiconductor luminaire by which the



WO 2011/037571 PCT/US2009/058309

radiation generated by the semiconductor chip feaves the luminaire is comprised by the
aptical cover, Thus, the radiation exit surface of the opticsl cover also is an outer

urface of the whaole semconductor Buninaire.

1921

The radiation running along the direction of main emittance from the

93]

semiconductor chip to the radistion exit surface may solely propagate i solid or lige
materigls. Preferably, all radiation emitted at the radiation exit surface of the aptical
cover solely runs in solid materials from the semiconductor ohip to the radiation exit
surface. In other words, there is especially no air gap In-hetween the senticonducty
chip and the radiation exit surface, at least in the direction of mam enytlance. Beomuse
10 of thet, the radiation emitied by the semiconductor chip dogs not have to run through
boundary surfaces thet are defined by a rapid, step-like jump in the optical refractive
index. Because of that, the radiation out-couplhing effictency i increased.

The semiconductor luminaire way comprise a catrigr and an optoelectromic

semiconductor chip meunted on the carrler. In service of the semiconductor luminaire,

1

the semiconductor chip is suited o emit an ultraviclet and/or a visible radiation. The

)

semiconductor huminaire may further comprise a luminaire housing, the luminaie
housing. wot covering the sermiconductor chip in a dirsction of main emittance.
Muoreover, the seniconductor luminaive may comprise an optical cover that is placed
downstream of the semiconductor chip seen in the direction of main emittance.

30 Furthermore, the semiconductor fuminaire may include an index matching layer that is
tacated between fhe semiconductor chip and the optical cover. Thereby, the optical

cover provides a radiation exit surface of the laminaire. Also, the radiation ruy wing

along the direction of main emittance from the semiconductor chip to the radiation exit

surface solely propagates in solid and/or liquid materials.

25 The optical cover may be shaped lens-like, at least in places. Henoe, by mgans
of the optical cover, 3 radiation profile of the radiation enufted by the semicondactor
uminaite can be formed in a pre-defined manner. For example, the optical cover
collimates the radiation generated by the seraiconductor chip.

The semmiconductor luminaire may further comptise a heat sink. The heat sink

30 can be a passive one or an active one. For example, the heat sink comprises cooling

fins, It is also possible that the heat sink comprises a thermal-electrical element, for



WO 2011/037571 PCT/US2009/058309

instance g Peltier element, or a fan. Also, a cooling effect by the circulation of a gas or
a liquid could be realized by the heat sink.
The carrier may be a printed circutt board that is divectly provided on the heat

sink. That the camer is directly provided on the heat sink can mean that there is only

£

an adhesive like a solder in between the carrier and the heat sink. Because of that, a
low thermal resistance in hetween the carvier and the heat sink can be realized. Hence,
an efficient cooling of the optoelectronic senticonductor chip can be performed through
the heat sink.
The optical cover nay comprise & flange. The flange s, for instance, a
10 pedestal-Hke structure that in a lateral divection at least partially serrounds the lens-like
part of the optical cover,

The optical cover niay be fixed o the semiconductor luminaive by means of the
fuminae housing snd by means of the flange. In other words, the flange can be
pressed, Tor example, to the carrier by a distinet part of the fuminaire housing.

15 A gasket that is comprised by the semiconductor luminsive may be located
between the optical cover and the luminaire housing to seal the carrier and the
semiconductor clvp, especially agamst dust, hunudily and water.  Preferably, the
gasket is in direct contact both with the optical cover and the luminaire housing, The

ja

e

asket can compriss or consist of, forinstance, a rubber and/or a silicon,

7

e

The gasket, the luminaire housing and the optical cover may overlap in a lateral

(9]
[}

divection. In othsr words, there may be & siraight line oriented in parallel with the
direction of main smittance that crosses that gasket as well as the huminaire houvsing
and as the optical cover,
The semiconductor chip may be mounted directly onto the carrler. In other
25  words, in between the semiconductor chip and the carrter, there i at most an sdhesive
like a solder or an clectrically conductive glte. Preferably, there are no other parts
between the semivonductor chip and the carder, especially no materials like plastics
that have a low thermal condactivity.
The senvconducior luminaive may further comywise 8 chip housing, wherein the

semiconductor chip is placed in the chip housing. The houstng can comprise 2 lead

Lad
<a

frame and a plastics material as well ag a casting matenial,
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The chip housing may be mounted divectly onto the carrier in such a way that,
preferably, there is only an adhesive in between the chip housing or paris of the chip
housing and the carier. An adhesive in this sense is also a heat-conductive paste that
is arranged in between pavis of the chip housing and the carier. Hspeclally, the ¢hip

5 housing comprises a thermal socket on which the senviconductor chip is mounted, the
socket being thermally contacted to the carmier by the heat-condustive paste,

The seniconductor lmnineire may comprise a plurality of semiconductor cldps
wherein all senticenductor chips are covered by the optical cover. Bapecially, in
directions perpendicular to the main swrfaces of the semiconductor chips, the

10 semiconductor chips are followed by the optical cover. Thus, a main pant of the
radiation generated by the semiconducior chips travels through the optical vover.

The optical cover may be one-picced. In thiz case, it iz possible that the
semiconductor luminatre comprises exactly one optical cover.

The optical cover may comprise a lems array. The lens array is especially

15 integrally formed with the opiical cover. Thus, the optical cover and lens amay are
formed 1t one piovce.

Facl lens of the lens array of the optical cover and each semicondustor chip
may be assigned in a one-to-one manner with respect o each other. Thas, the number
of semiconduactor chips tay also be equal to the mumber of enses of the lens arvay.

20 The semiconductor luminaire may comprise a plumlity of semiconducior chips
and a plurality of optical covers, wherein the eptical covers are disposed ot the camier
and displaced 1 a lateral direction, Preferably, each optical cover is assigned to one or
mare semiconductor chips. In this case, the senticonductor lominaive comprises more

optoelectronic semiconductor chips than optical covers.

[
53]

The radiation exit surface of the optical cover may be Husl with an outer
surface of the luwinaire housing. This ensbles an especially flat design of the
semicondactor lonanaire,

The semiconductor chip may be located i 3 recess of the optical cover
Especially, the semiconductor chip may be completely surrounded by the optical cover
30 and the carrier and eventually also by an adhesive that locks the optical cover and the

carrier to-cach other,
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Furthermore, a vehicular headlanip is provided. The headlamp is especially

suited for use in 8 motor vehicle such as cars or trucks. Especially, the vehioular

L’l‘

headlamp comprises one -of roore himinaires according o one of the preceding forms
Thus, the subject matter disclosed for the semviconducior Tumingire is alse disclosed for
the vehicular headlamp and vice-versa.

In the representative examples and fgures, similar or similarly acting
constifuent parts are provided with the same reference symbols, The elements
iustrated in the figures and thekr size relationships gmong e arother showld vt be
regarded as true to scaler Rather, individual elements may be represerded with an
exaggersted size for the sake of better representability and/or for the sake of better
understanding.

In Fig. 1A, an exemplary form of a semiconductor huminatre 1 is shown ina
sectional view, The semiconductor lumunaire 1 that can be a vehicular headiamp
comprises an optical cover §, shown in more detail in the sectional view i Fig, 1R
The semiconductor luminaive 1 further comprises a heat sink 9 with a top face S and
with cooling fing 95 remote from the top face $0. A carrier 2 is amvanged on the {op
fave 90. As an example, the carrier 2 15 & printed civeuit board, a metal core board or &
ceramic, equipped with conductive paths on a main area 20 of the earrier 2, the main
arca 20 being remote from the heat sink 9.

By means of an adhesive 11, an oploslectronic semiconductor chip 3 is
mounted on the main areg 20 of the carrier 2. The adhesive 11 ds, for instdnce, 2
solder. In service of the semiconductor luminare 1, the semiconductor chip 3 i suited
to emit visible and/or ultraviclet radiation in a direction M of main emittance, mdicated
by an arvow. As an example, the direction M of main emittance is orientad essentally
perpendicular with respect to the main area 20 of the carder 2. The main area 20 could
be made refloctive for the radimtion. In a veriant, not shown in the Ggures, the
direction of main emittance is deflected by, for instance, sn additions! nymor that
follows the semiconductor chip.

Further, the semiconductor chip 3 18 swrrounded on surfaces that do not face the
carrier 2 with an index matching layer 7. The semiconductor chip 3 is completely
surrounded by the index matching layer 7 and the carrier 2. The index matching layer

7 s roughly shaped in the form of a hemisphere.

PCT/US2009/058309
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A laminescence conversion material 15 in the form of a layer is attached on 2
surface of the semiconductor chip 3 remote from the camier 2. The huninescence
comversion material 15 absorbs at least part of the radiation emitted by the
senticonductor chip 3 and converts s radidfion to 8 radiation with ancther

wavelength,  Thus, the radistion cmitied by the semviconductor luminaire 1 can bo

i

white Hght that comgprises radistion originally emitted by the semsiconductor chip 3
mixed with radistion generated by conversion i the conversion hminescence material
15, The conversion luntnescence niaterial 15 can be present in all figures, although
not drawn explicitly,

10 Moraover, the optical cover 6 comprises a lens part 61 and flanges 62, Iu the
tens part 61, the optical cover 6 s shaped lens-like. Vig the lens part 61, 2 radiation
chamacteristic of the radiation emitted by the semiconductor chip 3 and by the
huninescence conversion material 15 can be formed. Further, the optieal cover 6
comprises 4 recess 63 inwhich the semdconducior chip 3 and the index matching layer

15 7are avvanged. An snner surface 64 of the recess 65 is in divect contact with the mdex
matching layet 7.

Via the flanges 62 that can partially or completely surround the lens part 61 ina
lateral direction, the optical cover 6 is fixed to the camier 2 and the heat sink § by a
gasket § and a luminaire housing 5. In a direction paralie] to the direction M of main

20 emittance, the fanges 62 of the optical covey 6, the gasket 8 and a part of the luminaire

housing & are stacked one above the other. Henece, the optical cover 6 is pressed

T

through the gasket and the luminaire bousing onio the camier 2. Hy means of the
gaskst 8, the semiconductor chip 3, as well as the carney 2, are sealed against dust,

water and/or humidity. Thus, the gasket 8 is in direct contact both with the luminatre

J6)
1A

housing § and the flanges 62 of the optical cover 6.

A radiation exit surface 16 of the semiconductor luminaire | is formed by the
aptical cover 6, Thus, the radiation from the semicenductor chip 3 only runs in solid
materials from the semiconductor chip 3 to the radiation exit surface 6. Hence, the
vadistion exit surface 60 of the optical cover 6 is alse an outer surface of the
30 senveonducior hunimaire 1.

The luminaire housing 5 has an outer surface 50, The luminaire housing 5

further comprises an opening 55 in which at least the lens part 61 of the optical cover &
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is arranged. Especially, the outer surface 50 of the Teminaire housing is flush with the
radiation exit surface 60 of (he optical cover 6.

In Fig. 2, an example of another luminaire with one semieonductor ohip 3 is

ustrated. The chip 2 is located in a chip housing 4. Thus, the chip 3 18 not in diveat

5 contact with the cartier 2. Furthermore, there is an ale gap 13 in between the chip 3

and a fens 16. The lens 16 15 fixed o fhe camer 2 by two holders 12, A further air gap

13 is present between the lens 16 and the luminaire housing 5 that i transparent o the

radistion emitied by the semiconductor chip 3. The housing 3 forms an outer sweface

56 of the luminaire as well a8 a radiation exit surface 5. Also, the chip 3 is covered

Fast
<3

by the housing § in & direction paraliel to the direction M of main emittance of the
radiation generated by the clap.
Due to the air gaps 13, there is a relatively large discontinuity with regard to the

)

optical refractive index in between the chip 3 and the air gap, in between the two air

gaps 13 and the fens 16 as well as in between the air gap 13 remote from the carnier 2

Jort
51

and the housing 5. On each boundary surface of these alr gaps, due to the jump W the
optical refractive index, about 5% of the radistion iz reflected back to the carsier 2
and/or the chip 3. Thus, due to the two air gaps 13, a light-out-coupling efficiency of
the luminaire according to Fig. 2 1s reduced by roughly 10%. Thig loss of about 10% is

not present in the selected structures such as, for example, in the semivonductor

lurainaire 1 as depicted in Fig. 1. Thus, the efficiency of the semiconductor iminaire

-

]
o3

1 sccording to Fig. 1, for instance, is increased.
In Fig. 3, another luminatte with two semiconductor chips 3 is illustrated.
According to Fig. 3, there is alse an air gap 13 between an optical cover 6 and a lens
16. Due to this air gap, 8 Hght out-coupling efficiency of the device according to Fig. 3
25 s reduced by about 5% compated with the semiconductor Tuminaire 1 as depicied 1
Pig. 1. There may also be an air gap between the lenses 16 and the semiconductor
chips 3 that could finther reduce the efficiency of the luminatre.
Furthermors, there is 8 comparably large thermal resistance due to the housing,
the carrier 2 and the adhesive 11 in between the semiconductor chip 3 and the heat sink

8, Thus, a performance with regard to thermal aspects of the luminaire according to

(2%
fe]

Fig. 3 is decreased. As the semiconductor c¢hip 3 according to Fig. 1 is mounted
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divectly on the carrier and the carrier 2 is 1w direct contact with the heat sink %0, heat
fransfer fom the semiconductor chip 3 to the heat sink 9 is increased.

Fig. 4 shows another exanmple of a semiconduactor luminaire 1. In contrast o
the structure of Fig. 1, the semiconductor chip 3 is arranged in the chip housing 4, for
example, made from a silicone, a silicone-epoxy-hybeid material, au epoxy or the like.
The chip housing 4 18 shaped lens-like and can serve to decvesse an angle of emittance
of the radiation generated by the semiconductor chip 3.

The semiconductor huminaire 1 can be used in g vehionlar headlamp as well as

L]

all other examples such as in Figs. §to 11, In this case, a radiation characteristic of the
radiafion emitted by the senuconductor huminaire | preferably 1s asynunetric to fulfill
the requirements of & headlamp, for example, for a car.

i

In the examples as depicted in Fip. &, the optical cover 6 comprises a plurality
of lens parts 61, cach formed as a mcrolens, The lens parts 61 of the optical cover &
can be formed stmulardy. Altemnatively, 1t 15 also possible that the lens pagts 61 differ
fromy cach other to form, for instance, a Fresnel lons-like optical cover &,

The semiconductor chip 3 is, as well as in Fig. 4, arranged in the chip howsing
4. Via the chip housing 4, the radiation emiited by the scroiconductor chip 3 is
collected and led intp the divection M of main emittance with g high efficiency. Due fo
the forming of a plurality of lens parts 61 in the optical cover 6, the semiconductor
fuminaire 1 can be formed to be very flat and volume-saving.

Now, referring to the example according to Fig 6, such ax in the seetional view
of Fig. A and the top view in Fig. 6B, the semiconducior luminaire comprises a
plurality of semiconductor chips 3 and also a plurality of optical covers 6. Hach
semiconductor chip 3 Is assigned to exactly one of the optical covers & and vice-versa.
Bach of the optical covers 6 is fixed to the carrier 2 by means of the gaskets § and the
one-pieved lumipatre housing & Thus, a semiconductor huminaive 1 with a high
huminosity can be achieved.

According to Fig. 7, such as in the sectional view m Fig. 7A and top views in
Figs. 7B and 7C, the semiconductor luminaire 1 conprises a plurality of optoelectronic
semiconductor chips 3 and the optical cover 6 comprises a lens array with a plurality of

iens parts 61, Hach lens part 61 is assigned to one of the semiconductor chips 3. The

10

PCT/US2009/058309



WO 2011/037571 PCT/US2009/058309

sarrier 2 1s focated tna vecess of the heat sink & Thus, the main grea 20 of the carvier 2
is fush with the top face 90 of the heat'sink 9,
As shown in Fig. 7C, the optical cover 6 is one plece comprising the plurality of

lens parts. As an altcreative, the semiconductor luminaire 1 according to Fig. 7B

&
#

5 comprses more optical covers 6, each of these optical covers & comprising,
example, four lens parts 61, Thus, in both cases the lens paris 61 ave arranged in an
array-like structure.

h

¢ to Figs, 1 and 4 {0 6, according to Fig, 7,

b

it contrast to the examples accordin

the optical cover 6 projects over the carrier 2 in a lateral divection. Thus, in a direction

-
3

paraile] to the direction M of main emittance, the heat sink 9, the optical cover §, the
gasket 8 and the luminaire housing 5 sre bt subsequent direct contact with each sther.
By lateral projection of the optical cover 6 over the carrigr 2, by fixing the optical
cover 6 with the heat sink 9, the carrier 2 18 mechamically dishurdensd,

According o Fig, 8, the sectional visw in Fig. 8A and the top view in Fig. 88,
15 the plurality of semiiconductor chips 3 is arranged in one commion recess 65 of the
optical cover 6. The luminaire housing 5 18 shaped U-like to clasp the optical cover 6
and the camier 2 with the heat sink . Between a holding part 52 of the lominawe
housing 5 and the heat sink 9, an additinnal sealing member 14 can be optiounslly

provided to fully seal the semuconductor ohips 3 and the camier 2 fom the

20 environment/ambient conditions.

For the sake of simplifying the graphical represeniation, in Fig. 8B an
arrangement of two tmes two semiconductors chips 3 is shown, deviating from: the
iustration of Fig. 8A.

According 1o the sectional view in Fig. 9A, the gasket 8§ is flush with the optical

25 gover 6 in g lateral divection perpendicudar 1o the direction M of the meiy emiftanee of

the semiconductor chip 3.

Agcording to the sectional view in Fig, 9B, the carder 2 can be a multi-layered
structure comprising 3 dielectric layer 21, an elecivically conductive loyer 22 and &
mask layer 23, The dielectric layer 21, for example, consists of or comprises & cevamic

30 oraplastic. Preferably, the thermal resistance of the dielectric layer 21 is negligibla,
The elecwrically conductive layer 22 1s, for instance, & copper layer. The mask 'ia._\;‘f:r 23

can be a layer of & structured solder. For example, the mask laver 23 1s only pre n

11
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regions where elecirieal contacts of the semiconductor chip 3 are apphied to the carrier
Z. Ancoverall thickness of the catrier 2 can be betwesn 106 pm and 2 s, nclusive,
preferably between 300 gm and 1 o, inclusive,

V“

The cargier 2 according to the sxamples as shown in Fig, 10 comprises adfustor

3

5 or adjustment means 250 Via the adjustment means 25, which have inchined lateral
faces facing the optical cover 6, the optical cover 6 that also can have inclined lateral
faces can be adjusted in a simple way and aceuvately with reapect to the carerer 2.

The seruconductor chip 3 15, for example, arranged in 2 housing 4. Especially,
the semiconductor chip 3 can be arranged on a socket 17 made of a thermally highly

10 conductive material that is in thermal contact with the carier 2, for instance by moeans
of a thermal conductive paste.

Tt is possible that the chip housing 4 is soldured to the carder 2 before the
optical cover 6 1s mounted. Either for flling the recess 65 with the material for the
index matching layer 7 or 10 enable g release of awr that otherwise would be trapped in

15 the regess 63, the optical cover ¢ optionally could comprise a duct 66 on a latersl
surface of the lens-like part 61, Such a duct can also be provided in the optical covers

of ail examples.

,,,

Diverging from Fig. 10, the duct 66 could also be covered by the gasket 8 for
better sealing of the duct 66. As in all other examples, the optical cover § can protrude

20 from the outer surface 30 of the luminaire housing 5.
Another exmaple s illustrated in Figo 11, In this form, the camer 2 is flush
with the optical caver § to simplify mounting of the semiconductor fuminatre 1.
Latera] surfaces of the opening 55 in the luminsire housing § are fapered
Furthermore, the gasket 8 is fixed to a side of the luminaire housing 3 facing the heat
25  sink 9. Thus, during the mounting of the semiconductor luminaire {, the gasket ¥ and
the fundinaire housing § can be regarded as being one plece. Due o the tapered lateral
surfaces of the opening 35, a space in between the huminaire housing 3 and the optical
cover 6§ in 2 lateral direction near the outer surface 50 and the radiagion exit serface 60,
respectively, can be minimized, In this form, the gasket § projects in a lateral direction

30 over the optical cover & and the carrier 2.

This disclosure is not restricted to the vepreseutative examples by the

description on the basis of those examples. Rather, the disclosure encompasses any

12
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new feature and also any combination of features, which in particular comprises any
combination of features in the claims and any combination of features in the examples,
even if this featere or this combination fself is not explicily specified in the claims or

exampies.

13
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Clatms

A semiconductor haminaire comprising

a egrvier;
an optoclectronic semiconductor chip mounted on the ourvier, the

5
semiconductor chip smitting ultraviolet or visible radiation;
a luminaire housing not covering the semiconduetor chip in & divection
of main emittance;
an optical cover placed downstream of the semiconductor chip in &
10 direction of main emitiance; and
an index matching laver located between the semiconducior chip and the

optical cover,
vherein the optical cover provides a radiation exit surface of the

breninaive, aid
15 wherein radiation running along the direction of main zmittance fremn
the semiconductor chip o the radiation exit swrface solely propagates in solid
ot liguid materials,
2. The semiconductor luminalre according to claim 1, wherein the optical
20 cover is shaped lens-like at least in parts.

iconductor luminaire according to clatm 1, further comprising #

he seind

p

Lod
osd

directly provided on the heat sink,

Heat sink whersin the carrier is

25 4. The semiconductor luminaire according to claim 1, whersin the optical

cover comprises a flange, the optical cover being fixed o the carrier by the lonunaire
housing and by the Hlange.

3 The senticonductor Tuminaire according to clalm 1, further comprising a

gasket, the gasket located between the optical cover and the luminaire housing o seal

34
the carvier and the semiconductor chip against ambient conditions.

14
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6, The semiconducior himinaire according to claim 3, wherewn the gasket,

the feminaire housing and the eptical cover overlap 1o a lateral direction.
7. The semiconductor luminaire according to claim 1, wherein the
5 semiconductor chip is directly mounted onto the camier, the camrier being one ilem
selected from the group consistitig of a circuit board, & printed circuit board, a cevanuc

and a wetal come substrate,

8. The semiconductor laminaire according to claim 1, further comprising a
16 chip housing which the semiconductor chip is placed in, the chip housing being

direcfly mounted onto the carrier,

9. The semicondusior luminaire according to claim 1, conwrising a
plurality of semiconductor chips, all semiconductor chips being coverad by the optical

3,

15 cover, and the optical cover being ons-pleced.
P 24

16, The semiconductor luminaire according to claim 1, wherein the ogtical

vover comprises a lons array, cach lens and cach sewiconductor chip being assigned

pre~in-one to each other.

28

11, The semiconductor luminaire according to claim I, compnsing a
plurality of semiconductor chips and a phuality of optical covers, the optical covers
being disposed on the carrler and displaced in a lateral divection and fixed by means of
the haminaire housing, each optical cover being assigned to one or more semiconducior

25 chips.

12, The semiconductor huminaire according to claim 1, whemm the
radiation exit surfaos of the optical cover ix flush with an outer surface of the Tuminaire
housing.

30

13,  The semiconductor luminatre according to claim 1, whewin the

senteonductor chip is located in g recess of the optical cover.

15
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4. A vebicular headlamp comprising the semiconductor  luminaire

according Yo claim 1.

16
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