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- 1 - Carrier body for conponent elenents or circuits

The invention relates to a carrier body for

el ectrical or electronic conponent el enents or

circuits, the carrier body being electrically
nonconductive or virtually 5 nonconductive. According

to the prior art, planar structures are. constructed

for di sShpatiemgbhdst fororomponkeas eflepewtls or circuits

el ectronics, which structures dissipate the heat
d'Tﬁlfeug_h%nft %EID F e SUY Ce LAGLINE 13, P %%Sf:' \éei‘L ec trlcal or
electrical 10 conponents) via nunerous rnterlay

( %ﬁ&é@m@o RETPONEE th £IECES 1 LEd &S |%C¢Jé+’ﬁ§our¢é§ carrier
mpbakd baahigo @S.)edtﬁ'tl@a@'lye rREloneRlcY vRORGORA WGt i a
unlforn1¥_sha ped, sinplé geonetric body (disc,

r BOPERYGREF 1¥Gbst rate). Although the geonetry of the

i ndi vi dual conponents is sinple, the 15 entire |ayer
canstrddéhgonol sheoppliccated ,apd anequistesicCanrsec direve
208hLERLLAR0koR, UILL LA YATLELY (2lnPIOGEIRES At LOlher
are susce b faurt uch ds adhesive Bon 5
pﬁé@@tﬁgnl§éuewhnghaﬁ@r@p§@re50dasﬁﬂ@atedt@ﬁt@ﬁat diffusing

selk-der kngeaEagBul-Bterhacevef okhibssstigeked 2@ rical
construction represents a barrier for heat transfer.

aRfMPEHGEES) eVt RlePUFRECHS| LRbFIIRY caRd/6PLARES! | FenguCtive
tbasﬁﬁdu|adh@ﬁhd@tb@ﬁpohh@@Kdm@ﬁalagehﬁﬁbngﬁ hh&btan
Egrfor nce. %ﬁ and cer?nlc Clr%plt carrle
(REPPRET BR0RT eGSR ARG g ol oPGEOF Lt FRERERY SimpLE
tgeomatrmonUudylWduycmeedctangalaktaubedranea Although
nier King. : II g
DCh e ey PbEL HAEC B3 TSR LOuBolBLEs, 1§, FRFbIEY cne
|ﬁ§EF§€|h§Y¢ﬁt@®n§?§ﬂ§tlﬁ§ ﬂﬁeCPhpﬂnaatEdaagd requires

|B@ﬁ@ééﬁtl§@@pﬁil&ﬁ@laﬁabfsQ_UH%?? nead L9 hecyeppved
from 30 the grlnted circuit board and nounted, in the

cBﬁ?%ﬁ??%ﬁaW %%Hs%reoﬁuﬁcﬁBFéPFPct@ogﬁPﬁﬁsboéycﬁnGS
eh@négieelb@n@@ﬁ@ecpeasgmngheseréwuhg 688 heko, The a

nst t|o .a pluralit ifferent_ .
B e e eloaRite coRFBn BESFfaFer e bpie stacked
Igm@structlon represents a barrier for heat transfer and

reduceg either the reliability and/or the life of the

module (oxidation, breakdown, ageing) or limits its

performance.

- Organic and ceramic circuit carriers (carrier bodies)

having low or insufficient thermal conductivity need to be
attached in a permanently interlocking manner to a
metallic cooling body by additiocnal measures, such as
electrically insulating interlayers. As the‘thermal loads
increase, some of the heet sources need to be removed from
the printed circuit board and meunted in the conventional
gsense, on a metallic cooling body and electrlcally

connected to the circuit carrier.

The construction comprising a plurality of different

materials is complex and a compromise in terms of long-
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- 2 - tern1fe|iabi|ity. An increase in the power
density is only possible to a snall extent. The

- thernmal conductivity can only be_used to a certain

extent since a planar-parallel construction is

involved. 5 A direct conbination of an electrically

conductive cooling body and a heat source.is |ikew se

n@brﬂOi&&bbbllhﬁerdﬁh tecseapk iy the pawehencbedyy is
EhSt at gﬁ % grovkdlgg extrenely inproved

h& YdP?S?& Folr® ?h@mﬁ% efiti-6R “pr oposes that the

carrier body is prOV|ded 10 integrally with

h@he-dhssmpétbngductﬁeatysapplphﬁg beolisrd €berserkstain

C@%téﬁeegag 5h§1E5§§egngﬁ¥gmtFBHSEEQX%QS& Qs involved.
carrier y for-electr or ectroni c conponent
el ements or circuits, the carrier body being
eﬁeéﬂF?@&lF?m@SnﬁSﬁ@Hnaﬁc?Pv@18FtVFF?iéylQOHdUCtlve cooling
npoagndHat kvBeadndolifeeCakr lekehody hetngoprerided
|ntegrally wi th heat - d|SS|pat|ng or heat - suppl yi ng

ol in ment s l%? terlzed in

BREhRE R e ReOR bR Er e, Shrgame

themeopkongdehgnentremﬁwyismpaovedaheatodlasﬂﬁatlon the
COMPOALE B TRESLaL: B! BRoCONPOSLECLIRLCLLab oy idea
cont ai ns_el Ica nonconducti ve or F
néﬂE@ﬁHﬁéﬂYv@lﬁhthﬁﬂtnﬁﬁéﬁﬂﬁﬁ§lmﬂtﬁrhbﬁ@tcéﬁﬁnéYﬂﬁ@ cooling
agykggatgs, and sintered netallization regions are

applied to the surface of the carrier body. 25 In

one conflgura%|o§ according.to the inventign, the

caPri 8FPH epPFREERt cIPEGRE I BoaPHOVFHES @ carrier
coadycfor EﬂaCK$laﬁﬂ tre e lappiriced d @dnfpereart icflements or

b Jhe c u . U|t

oS its, PR Btk G B3yl g BILCHERCELIT L
baepconducexdapPe viatdelayt henvendpcsdyss, amd the carrier
MBbal,! b@lﬁgnsysWaear ﬁﬁifé f&ﬂlgewﬁg*ﬂ asdyel a@grg%m or

t hereon or_conductive ad S|ve can used
ah%%tp%%EP%VénEoFOEQ%BBhﬁﬂﬁ&%?Qﬁ (ﬁh@ﬁﬁqgﬁrk%ﬁﬁukﬂcﬁhat

ttaskchypesrt Bollg 4sed. printadPidhefidl bodh®, the carrier
%%? onen@ Egave d|re outfl ow of .heat into the
0

Yt FOEreaY; E“leﬁ“é} EEBTHE S 1SRGy 2
compposnts waheleadonaedt éthet adnpesddrer imertchoidy], dartains

- eXAIPL £ AL 86t h¥nPhn¥2tq%e ¥ @TF%J&?T?”ﬁonconduqtive

matrix materials with heat-conducting aggregates, and
sintered metallization regions are applied to the surface
of the carrier body.

In one'configuration according to the invention, the
carrier body is a printed circuit board. The conductor
tracks are then applied to the carrier bédy. The
conductor tracks of the printed circuit board can be
intimately connected to the carrier body, for example via
a thermai process, or metallic conductor tracks can be
adhesively bonded thereon or conductive adhesives can be
used. It is also possible for comblnatlons of dlfferent

conductor track types to be used.
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5 The tettits conponent el enents and conponents
descri be the sane objects. Preferably, the cooling
elenents are drilled holes, chagnels, ribs and/or
cutouts, to which a cooling nediumcan be applied. 10

- The heating or cooling nediumcan be a gas, such as

air, for exanple, or a liquid, such as water or oil,
f orrePeanplls:, the3 conporRmyeiernied ifd QUrattd Obw ¥ heat

carrier_.body canpris at | east .one ceram c conponent ,
or % % &S0 glﬁ ﬁﬁyerc’gnte%gr dTﬂq:é)s.t & G-ements.
c Gingo mempsneen: sheapr ése mtonnadied nystrald agrmaphic body, for
SeAstle MM A WA oo OGSl e Torm of

i n conbi nati ons. t'hereof. ram c component’s or

ceram-cs may be, for exanple, alum nium oxide,

t dEfnit€AMSalCOMPINGAtoEleaeNtA Bevhicpmpeiadd,s describe the
dishfer emtjky-tgoped zirconi um oxi des, al um ni um

nitride, silicon nitride, silicon oxide, glass

' 0 LTCC -(Lqw T t Co-fir,
CEPRRFERP Yai HFGof Eh BRaBL SBOFiT Arts P66t dles.

oxhdeneQk , patibisc alnal/ otre clatiotials , s itgniwhiicanee calcd ing medium
t ni.cal ..96% -strength al um ni um oxide with therm

c%% u%%iépgggédéf approximately 24 WnK, and
technical > 99% strength 15 al um ni um oxide with
appPoRPRELBPY OZ8 CRPAR NIt BgRALPalcasy bgupe galsumisticlimas air,
Niebi-i deamphi kN, of-06 eXxairke, sappr a%i Akehy o186 i W Mo,

al um nium oxi des reinforced with zirconiumoxide wth
aﬁﬁ?@?hﬁately 24 WnK, and glass ceramcs wth
approximately 2 WnK.- 20 H gh thermal conductivities

are of particular technical significance in '
appl i cati ons such as power el ectronics, high-power

LEDs, sl owresponse high-1oad fuses, power resistors.
Low t hermal conductivities are of particul ar

techni cal significance in rapid-response high-Ioad 25
resistors and in applications in which it is

necessary to ensure a tenperature distribution over a
surface (the carrier body) which is as uniform as
possi bl e. Here, thernoanal ytical neasurenent fittings:
could be nentioned, for exanple. ‘
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30 Expediently, the cooling el ements are sintered

with the carrier body, as a result of whi ch the
production is sinplified and, in many cases, the
durability of the entire consﬁ%uction is thus al so
improved. - 4 - contains electrically nonconductive

or virtually nonconductive matrix materials with

Réat- Eerdectieng cagdriayataes.on, tResiarsigiolbamt saprises

Sitl 1GERES oRke cRrahaAaklon A%t e Ofldive of different
materials. In a preferred configuration, the

E6rpPsite matEr CAFSTare GAARS At By fement in the

mlmlﬂaill@@rla@h)i@rs%rwe Sirl m@rt&&y@mql\ﬁd hhrcer aLri c
conponents, for exanp rs w
RSB B St R R 3

Al 203/ A1N d) S|I|cones and pol yners Mﬁth Zr 02/ Y203.
Teg aparr icomnploogy: tandyrorcatrangoplniag tel enem ssammlsso

QQu%LQQ%&Q%'H%ecO%@@HﬁfgéﬂngfﬂmeHUﬂ”oé¥ﬂé§n‘%fycéﬁlum

conposite 15 of ‘ceram ¢ and netal. In one erbo

OFfe I6ar FiLéE eBEa LandIoored el oot Wy SHgthsnt 44minium

miulttmld@ye@qdlca@pe@t&&td@/,, ﬁ%m&eﬁ le%@gltcseﬁneic,

t |l duct I r_thernal
gg‘%% ! %\(\%l %mg)%%ﬁl ¢ |ve Cﬁec%léﬁn}ll%sr ’boﬂyllcon carbide,

B@Epmmentrabenebbgcmaynhmmafor exanple, electrical or
el ectronic or active or passive. or geometric bodies

% g@%tQ%%ﬁa§d %%%%fygf(gﬁgﬁrgaé% Celékén¥%chn%cal 96%
['opent of e 1 nvent east one noun
@ﬁtrue@@tuhs ad smasiad g deher iddr rﬁlmrnmﬂd;ﬁco*rdmw@es of

approximately 24 W/mK, and technical > 99%-strength
aluminium oxide with approximately 28 W/mK, technical or
pure aluminium nitrides with; for example, approximately
180 W/mK, aluminium oxides reinforced with zirconium oxide
with approximately 24 W/mK, and glass ceramics with
approximately 2 W/mK.

High thermal conductivities are of particular technical
significance in applicatiocns such as poWer electronics,
high-power LEDs, slow-response high-load fuses, power
resistors. Low thermal conductivities are of particular
technical significance in rapid-response high-load |
resistors and in applications in which it is necessary tb
ensure a temperature distribution over a surface (the
carrier body) which is as uniform as pessible. Here,
thermoanalytical measurement fittings could be mentioned,

for example.

Expediently, the cooling elements are sintered with the
carrier body, as a result of which the production is
simplified and, in many cases, the durability of the

entire construction is thus also improved.

In one particular configuration, the carrier body

comprises a composite material, and the composite material
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25 elenent. Via the nounting option, the carrier body
can be connected to further carrier bodies with or

wi t hout electrical or electronic conponent el enents

or circuits. The fixing cant&ke place via screw ng,

riveting, clanping, adhesive 30 bonding, crinping,

wel di ng, soldering or further fixing options. - 5 -

Therteams erl sloddyl aeanl  alceaamdiie: functd oniofud hey

GRAd AR 420 M LN JNE GOUINA LRI §1g
entical or any desired sizes an

|%ﬁ§ﬁQQﬁ%esor di fferent physi cal alignnents, 5 are

"~ preferably integrally connected to the carrier body.

e ieegl |p‘@>9yﬁie%@fﬁzs AN ReAs Wrdave. Ay iesifady as the
surface struct rings, which result in the effect of

A eringethé 1 ace. Advant ageously, -one or nDre
rface %%E%%turln or Hpe|r ég%conblnatjons
arran &G 51 “5he 6 Lgacolé:fprn § SRS oG & are

wmhﬂdqqmyomE@Wr®w§tamﬂwuqmnnxﬁmngznnﬁymgms am dileicones
%erfe%c%lcﬁﬁ dendr;td Cco‘?z{é)oq{eqpccg“ ng, $t rue %& example:

Preferably, the surface struct’urings ar'e

exanple,1 vRlearak, i¢H ynewen or rough surfaces of
carriéer bodies or 15 cooling elenments, which are
éonnegredmeins parth cdlMar in an |nterlock|ng manner

and/ or_.permanently .a nporarily or as a
- 6gwbiﬁ o e ggég /%i se uneven or planar or

(QUO s34 EAGES Of L UMORRS v&locrbeaf@y%sg The type
of connection may be or exanple, soldéring or

heS|ve 20 of di ng
e carrier y and/or the cooling element can also be a

composite comprising metal and/cr ceramic or a ceomposite

of ceramic and metal.

In one embodiment, the carrier body and/or the coecling

element 1s multilayered.

Expédiently, the component eslements are eléctrically
conductively and/or thermally conductively connected to
the carrier body. Component elements may be, for example,
electrical or electronic or active or passive or geometric

bodies or any desired combinations thereof.

In one development of the invention, at least one mounting
option 1s connected to the carrier body or cooling

element.

Via the mounting option, the carrier body can be connected
to further carrier bodies with or without electrical or
electronic component elements or circuits. The fixing can
take place via screwing, riveting, clamping, adhesive

bonding, crimping, welding, soldering or further fixing

-options.
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In a special enbodinent, the carrier body or the
cool i ngel enents has or have an interl ocking
connection with conponent el ergents whi ch covers the
entire area or part of the area. The conposite can be
present, for exanple, 25 permanently or tenporarily
or as a conbination thereof. Conponent el enents may
g&e G- ety Sl thakanl Oorihg et @nian ot ddid veeoling
®od3aS e Wilcegemid i ¢ bodi es or any desired
conbi nations thereof. In one configuration, the

rrier -hod r th COO|I 3(%) ele nts is or_ are
it G4 r ovi't tggvﬁ t%r GYpdgrired sizes
elneVatn onsh tm}aﬂﬂ:imaloms cbzrfjéémmi |m551p1aetf %l‘lalbjrynents,

t. r|er od
% gloen %rfe%e;}%qnjel l%g'leag}ll(?\/i lVﬂl}F %%ﬁﬁcntge%[e he cacilar?re‘ﬁ]'rer %Ody
body can preferably be connected to netal layers > 5
BAS WHACEH P € 1&pitited CarorosBdamyl d1avssiany DES i(Bid evtrface
@a&@ﬁtuaqm@sng)wmrc@ﬁe:%%aﬁtorﬁk@m( Rotiae Mt al1tering the
Bra processes. 5 The construction according to
tgﬁlg ention wth conponents is present, for
exaMpl e, in the rest state at roomtenperature.
Byirviamg: ageenatliyon orleoeal :rtce:rmeen?ztﬂzrcea rmaﬂd%mmgtov@r their
er of time at the

co%grr}lgﬁtlgmiaés a resulgjtn%eefd Hei P oper 8976, S8 0H (SeFments,
fort weerEllcssedk kldad t Sunravwe ermimgamEmnsof ageertures in
¢QRPAReH: o The %QQ&H&%QE!Qﬁ?%%%HéH'Hﬁté%fdg%ures
invention can withstand this state wthout any
intrinsic damage. |f_ these states occur alternately,
5eé§Irla@gLytfh§F’ﬁoc°’§r]€I BTG STFYHSEESES G porrenta eFale,
bilbhiang® rwWulhlvefo b re xamite, s adthesd v el 1y d@ﬁ&ci%d: dies or
con uctorelterac s atter rel atlvelé/ fe?g/ cycl
detachidert reRE ISP GBI TRk S bR A clar in an
@artlemélocwwyg msmletr afngr/ cex grptnes n SFe  @nst fauc tiemborarily

a¢cak di.ng 1,9 11,0 1AV entd 'Y%%@ spl ﬁyﬁ«;e%u oen%n%%r %blo& planar

|rrproved resi stance to ther mocycling I'n conpari
RiCt FOCGhy SREITeRElS Pt oS04 1o etwmr@mentmﬁ type

bﬁecbﬁm%&kh@&,mb@e%b|C@oﬁ”éﬁﬁ 1681 ende 1GRIT QﬁfQﬁ‘adhe51ve
nts with idéentical or different physi ca

EPP mé&nts are fixed on the carrier body. The
al i gnnent can take place, for exanple, by neans of
dnf besertiaftoenteddhmesal, dehcorcaififear entd c Woults: @ooling

t S _or si.red. conhi.nat i ons of
PP at 0t Pond Fn Fnd e D LEDE G R
?ﬁ@ppnéhtgﬁﬁf@ﬁ@nﬁﬁd Wﬁlh@ﬁ)ef@@f@ﬂénéﬂa gintt igan atreas dae part of

ahigpedain angi ARLS FBRRL 4 be present, for example,

permanently or temporarily or as a combination thereof.
Compconent elements may be, for example, electrical or
electronic or active or passive or geometric bodies or any

desired combinations thereof.

In one configuration, the carrier body or the cocling
elements is or are flat or is or are provided with cutouts
or with elevations, these cutouts or elevations preferably
being formed integrally with the carrier body or the
cooling elements.
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Advant ageously, the carrier body according to the 30

i nvention or the cooling el enent can be used as a
nmounting body. In one configuration of the

i nvention,, sensory conponents’ are connected to the
carrier body. Sensory conponents can enit,.for

exanpl e, signals fromwhich variables such as - 35
PiuEdHFIE0 Nee nidca e, L afeiagdy @k Pt iad derds exhnnected
tof medal QREGRNH gURAL | Qi 0fn the: 1 Yentd PN, £ SENSAUbi e,
signals are _derived fromthe partial "or total ,
FEF S etGForf B3 Stte SRR Ter® WPRAKGBISE YherMB (Active
oRitiH1eB kedyd)s ppaiddsaldy. provided with 5 metallic

regi ons. These regi ons can connect the upper and

lL.ower_ sides of the carrjer hody .electrically to.one
AR ST o TR di%rabl 7 LHE T rTer By
lpwiipdg1cuyt svilst padelspmio dlaecteonheie caln pdtentésal svdate at

r e mater.i. .!%g: iV C S '
coup %tﬁg{p%f%?tlﬁg%énpllg{#lt e Cor ra(o%sllcgﬁ’ oﬁ%@epcg%‘%%%ture
By Tor TS IR edvisconfert RIFY tHeref grered of time at the
Sogpidhiceant %f%%ﬁﬁitt!df‘%?%ﬁf“%ﬂgﬂéﬁ?on. %$—%alled
nfi gyrati on, e carrjier body is used as a hea
%g&rggﬁbfgﬂ?é‘i FES Pprtoddt éd D MG VBT uP k o- s qgponent.
meei uwonsiose themperatard rics to® des r'ﬁgh&raiﬁ?l vd:aa? thethstand
r.rier__haody . t he _cool.i element. - Pre
ERE Hrter gl e sty T dlapiat ur o F Theke states
dicstan lutticomadwillyy tto-wpple®d-heatoorcicold, hitdhe isase of
R RNl 1 GRS A W8 DAY Odfp RUPRIARE M A1y bonded
conductor tracks, after relatively few cycles detachment

phenomena of conductor tracks on the carrier body result,

for example. The construction according to the invention

displays a considerably improved resistance to

thermocycling in comparison with conventicnal fittings.

In one development of the invention, identical or
different component elements with identical or different
physical alignments are fixed cn the carrier body. The
alignment can take place, for example, by means of
different amounts of sclder or different cutouts or
elevations or any desired combinations of alignment
opticns. 1In the case of LEDs, for example, their
alignment and therefore the light can thus be aligned in a

simple manner.

Advantagecusly, the carrier body according to the
invention or the coocling element can be used as a mounting
body.

In one configuration of the invention,. sensory components
are connected to the carrier body. Sensory components can
emit, for example, signals from which variables such as

pressure, temperature, weight, etc. can be derived.
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20 -cooling elenments. For exanple, tenperature

di fferences in the environnment can thus be
conpensated for in a targeted_manner. Preferably,
substances are applied to the ‘carrier body whi ch make
bondi ng processes possible: By way of exanple, 25 a
metallization construction WN -Au

Mdurgst epnaigkeRgelad darthise usentiare igeroradet gignals are
ke vael dywh @ HRopdi-Ag N0gsi b!@caﬂhfewﬁéﬁnﬁ%ﬁxﬁe
consi st of one or nore materials, which are applied

G HHECRPAYer body mi xed or fromat |east one | ayer .

The substances may conprise, for 30 exanple,

mateéreirabaysuazheaszagai@zonadcgya@ p&rmwailsimg:@mded with
rali.ty nBLerighs such as copper, nic
%el%éﬁlﬁ'cco%gﬁoglsng T 68 0f° At aé]as%m}%%d t?r\‘eerué%ﬂer and

raver alisessoedh tas m@mﬂxennhﬂdy cggrtegatesly ftar one

examls, angd | §¥§&§_ identical or different netals
or aggr égat es. 8 - In a devel opnent of the

i_nvention, one or nore light- . emtting substances
SFedE 26R Ymo it &l IFGRT-EM 0Ny onsonélt &7 igitually no

@Q@btﬁ@bh@ﬁicbhe@%ﬁ%n&ﬁ%lCQﬁﬁﬁﬁtﬁgéﬂébﬂtﬁb‘Bﬁﬂéﬁﬂmaterlals
this - seni co duct r or 5 a

% Jé Far exanp

GBS nG R EHPR P S th LT § GertEs ton

bﬁghhengasysbenbod@re&emﬁe¢hﬂwennﬁﬁﬂﬁmantrﬁﬁﬁﬂtherefore be
er. a cted over the entire area or
rl%égghg?y %%d%%%%@to the carrier body intimately

or by a nmechanical interlocking 10 connection and

Ravengn ingentical conidiorfrertermn + Hévamla mordudtddy ths used

ta% tahﬁe‘é@r L@k chogy, +Mat @l 10 JREialed ayer n'i% eQ‘le’up to
r ex%_ pur e-grade or technlcal-grade ungst en,
Wg}Eﬂ Hho

§ Py B Gt EEpPEP SRR UMS Pl 1950 TRAL IR ek igy the
raxtrieesboliyabrl east dom idid fearenindretal s. 15 Metal s
or netal layers can also be m xed, for exanple, with

en .Qt her egates such _as gl.asses
oy orr e it bt SR o APehar rbralt ay e iy g e
@estﬁr@bu@mnpb@lnlgem isorprslolede e a ts gft csﬂlcderv@lmh is
t&@f%ﬁs%@'rgi%ﬁstozghlet sheyld ?ﬁ)cﬂ rgssed d gﬂqretd GUl A1 e

that, in the case of puncti heat sou

F@&tllﬁéfeé%eﬁ"@nﬁé ser@éd exanp L edi s{qmptﬁﬁaéfdlra/&l;ﬁerences in

rap éhyievamehhe cent ithe sS W aeenindhe cardd emn ROBLrgeted
A carrier body, with conparatively |ow thernal

gofdctivity, can thus receive the heat produced, 25
via the netal, distributed over its entire surface.
Phefheablgansuha$aM@e$omdacEg¢ﬂamﬁyémnnuhdiuannxﬁnlﬂpdy

%hggﬁnhﬁke beonding processes possible. By way of example,
a metallizaticn construction W-Ni-Au {tungsten-nickel-
gold) can be used here in order to make gold-wire bonding
possible. The substances may consist of one or more
materials, which are applied to the carrier body mixed or
from at least one layer. The substances may comprise, for
example, materials such as gold or layers comprising a
plurality of materials such as copper, nickel and gcld or
comprising mixtures of at least two different materials,
such as metals and/or aggregates, for example, and layers

of identical or different metals or aggregates.
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Since the carrier body is electrically insulating,

the netal can at the same tine fulfil the function of
el ectrical conductivity and thermal conductivity. 30
In a configuration according o the invention, the
netals or the netal |ayers on the carrier bodies my
have different functions. For exanple, they can have
Cheaf daveiloprn@htelcdc tihiec aln weoridiuet i wirtey andicore afight-

'%ES%QEBQEQP%§QQ§?Q§/O &Hgagf“%%ﬁ 'lfghéléﬁﬁé%¥%?

ange surface or theal spreading or a.
pORRCRAGTAGe Rt COMMRINET Iritertitd reols wite axpnifestted to the

exaipke, peehder sioadhesipies, @nd maP e aNsdedd®ictor or
conbi nati ons of the functjons of identical or

di Prefere wetdl aré@nﬁﬁﬁndﬁ?é:%vaﬁﬁ%@%&r%i%?teéj ifpr LED
thenmaheghed sewment - carryi ng capacity of the netal
regions. The netal regions 5 therefore need not
%%%%%rsr%reldl Yar%a\rlneett mes Soa}:n?ner%ea{ gfh}as e teriC neassesdognoécted
exanpl €.” "Consequent1y, the nmetal's are prec% eraﬁy
cuanethed enG itrlve acaer icey dgdy rover ahalentdres dred oy

.par he : i th i ical ; dif fierent -
?\é?%&%gsg)gggf( ngl?cgﬁag%% CJ11‘0 b|q./§(rel't@nt [ c'at}am(’)lréjal [ fjfg{(’er enltOCkHlg

FEPARCEGPENSN M agifotte rl AEEHTS GRur &1 o o ndgadral
thadupverti-gntd dent iccalrior- ddder emetr@Lt@!& HLal layers

‘conn cte% to the ;_?rrier bodg gver the entire area or

B¢&r “Far t-°6f FHREEea PGS dt* ot yer FRidth
tdegtiteal, e ldidf ergeritd,t hicekress esl ahi(rhen ghtas)ladinmg,

E’Hr ﬁ(l'é%r Joyay rx]nfilxglillrr.aetsl S t1:|,]|']e_Lecc‘:zartr L& bc? d@’f ehraes ‘EF I}neet ]hs .

| nf:rl nsi'c colouri ng o at e I’TBierl a(T (S USGC{1 over at e
drtpre areaete lovieryepa tcaof alm dreavioredubieyiomdfe,
}v%{%ﬁ%??a@%gb%%ﬁse solayed ddferentd o faPmd M asses or
polymeric materials. Metals or metal layers may also be,
for example, reaction solders, soft sclders or hard

solders.

It should be stressed in particular that, in the case of
punctiform heat sources, the heat needs td be spread, i.e.
distributed, very rapidly over the entire surface of the
carrier body. A carrier body, with comparatively low
thermal conductivity, can thus receive the heat produced,
via the metal, distributed over its entire surface. The
heat can thus be conducted away conto the cooling elements.
Since the carrier body is electrically insulating, the
metal can at the same time fulfil the function of

electrical conductivity and thermal conductivity.

In a configuration according to the invention, the metals
or the metal layers on the carrier bodies may have
different functions. For example, they can have the
function 6f electrical conductivity and/or of thermal
conductivity or the function of a colour change to the
surface or thermal spreading or a bonding agent to third

materials, such as, for example, solders, adhesives, and
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20 colouring. The inparting of colour can arise in

di fferent ways and in a conbination of these.

di fferent ways: Based on a technical al um nium oxi de,

the carrier body can be provi ded, for exanple during

t he production process thereof, with col our-inparting
additives, with the result 25 that the bul k materi al

P8 Yo SRR 1618 FoRIRd NRdcIRarR < 1§16 nsEparials penedardtiekl or
oy feReuwt astalr esWiloref. @ thermal treatnment. For

exanpl e, based on a technical Z|rcon|un1OX|de t he

d b de after t roduction
e Sl 3 e s s i ST Rl S AP

celpeuri-tiympedr tribmg mecdi it m/eeﬁt,om 1 h ‘the meastll trddiaind he
4 fr%c:’c%z%f ng:etdh%l tEmnl%dEEgseeHl hat}”‘e 3 l Et e'n¥ heights or

penetrated ur as a resul
ﬂﬁ%%ﬁhﬂﬁﬂﬁesweﬁ@ﬁdﬁﬁ@ﬂﬁﬁﬁthe depth of penetrat|on of
the resulting coloration, the bulk material 35 can

@b&%eﬁﬁﬁe@'t‘ly‘ t $ HaNtIdNSIC £Ql Qrd G- INEETNH ] et & o the
- 10 - ient of the coloration can assune a very

a8 1T FOEY 6 Sth o eriists G e GiT éié’ﬁ?pl@r’ﬂoééfedihe area
o th tlmlmueall a:lrumlrﬂﬂﬁ’ﬁel’jt‘d rd ihes ks cgar tHeglghady in

can be %&d%gf@ YN oIo#ﬁpeq$artln | ayers, 5 with

the résul't that the ‘the carrier body

is not coloured and the change in colour is only
produedd <y cond lon nisrienmechami diald yt s eper dblvention,

l; A K-8 - 260l Quﬁl'f'ﬁ%%retrftngne!tae}’lesr Saf@ayccgﬁ*zeé qg%amﬂe 'carrier

var ni shes, scunbl es, adhesive fil ns, neta s etc.
PRGN G REr TBEnFRGEE 612 (He THRY IRErE thody Hhe area, with

corneet edrio l1alyclreasti tone dandherr gaomBtAdGaldY thicknesses
gentl%e or different carrier body via suitable
dBRRELERhg

materials to forma type of
t hr ee- di nensi onal array.
In a further configuration, the carrier body has the

intrinsic colouring of the material(s) used over the
entire area or over part of the area or subregions of the
carrier body are coloured differently from the intrinsic
colouring. The imparting of colour can arise in different

ways and in a combination of these different ways:

Based on a technical aluminium oxide, the carrier body can
be provided, for example during the production process
thereof, with colour-imparting additives, with the result
that the bulk material is completely and mechanically

inseparably penetrated by colour as a result of a thermal

treatment.

For example, based on a technical zirconium oxide, the
carrier body can be provided, after the production process
therecf, for example over the surface with colour-

imparting additives, with the result that the surface of

- the bulk material is completely penetrated by colour as a

result of a thermal treatment. Depending on the depth of
penetration of the resulting coloration, the bulk material

can also retain its intrinsic colouring internally. The



10

15

20

25

30

35

Connecting materials may have a single-layered or 15

mul til ayered nature. Connecting materials nmay be

identical or different in nature or else be used in
conbination with a single-léy%ped or multilayered
construction. By way of exanple, connecting materials
such as adhesives, netallizations, netals, netals

whissh 20 v & hiseate lografeiciredcan adwueard iggrbotide byariety

WayY Ofz 2 BxaRle, by processes such as DCB (Direct
Copper- Bondi ng) or AMB (Active Metal Brazing) can be

MR ianeth1d,t ol 0 ROSSd DS cd Dra BRI @n A0 MSE, the
sol der s, reactlon sol der s, double si ded adhesi ve

AT, ST RN 5T Kn @ DS Rem L ( F S TR Bodye | 2 YeTS,

conneatred f@ane mfatrrmee I}:imgh]t Iﬁaiméﬁieﬁg @ﬁjb&tearts@:s:cﬂér body

oner%&:n%h%df%¥1 éﬁén ¢S oPent%_ is.qgnly produced
comdiMatiors ereo and, é? Yhe %dﬂ%'??%e i %

mwm@mmdxesmmmczebﬂwsmmmjakaﬂezmj Colour-

t r
n%rﬁdaltq@ons 30¥ gﬂrflkz:éal foo?I %%%ﬁgnt %%%%’I scumdles,
@&#?%cﬂtv@r ditlgshe Hl%teadls A%echani cal connectl on to the
carrier body which is appropriate for the electrical

QRN ReEI e o s:o@fﬁfgef@bi:yoruse@he Eé@ﬁﬁiéﬁ%o&}owcé&{ﬁected to

for e e, bases
T st YacostB e Qe f e LY e i i o7 cifferent
kﬁﬁﬂmlerbaymﬁEﬁEE%ﬂEhﬂﬂEhﬁﬁ @bmmﬁntmpgxmﬁﬁﬁﬁxnrs serewm a
Q%ﬁﬂ?%&?u%reepbﬁﬂ1 Q@q%grg etc. Mechani ca
necti ons or ¢o |na i ons © %ﬁchanical connecti ons
may be, for exanple, adhesive bonding, soldering,
&qmﬁicgéalq Agteziiadts mpy dlanpi g lede-Hysred or

o148 ORId GURAIAON, @nd £ASINONRLEAF{d B Ybés
connectéd to at | east one further geonetrica

dy,
ViderididtanIof SorinectaHy Hated Tare 9% %‘%%%ewfp%d ot
tdmeardiuTens kanal ConstgLsti Hfe r Sonnecti Ng T@§eréal s

| e til tu
R B R i T e B Ser i e e i L
(ﬁuabamsmaﬂmdaaV&&edznataiﬁﬁzamﬂmmﬁnvméﬁaks metals which
HAQY &5y eI g gle‘?!téHJ'Ed | @y, f§£'r§£’ tw&%ﬁ @S%'%St

one or nore 1dentical eren carr S can
I5& 2qFPIS - e P Yato TR e r%tpfpoﬁiﬁht%cw tlhlir%rémt%@perérBondmg)

& fienta eriventhRtd ONSs - By V@Y Ofn XA ddad. 1t is
connectin naterlals such as adhesi ves

4 FCASTEoRs, Tdt &S al 'sC Wit @ SO HRE TRy Bfaction

exanplre, Riav® 1earn onnedtash +© fhms:,aréﬁ@r body
usi ng nmet hods such as DCB

In one embodiment, the carrier body is connected to one or

mecre light-emitting substances or one or more light-

~emitting components and combinations thereof and, at the

same time, is provided with standardized or
nonstandardized electrical connectors. It is also
possible for combinations ¢f identical or different
electrical connectors to be used. A mechanical .connection
to the carrier body which is appropriate for the
electrical connector is preferably used. Electrical
connectors may be, for example, lamp bases E27, El4, GU
series, G series, U series, R series, plug-in bases,

bayonet-type bases, clamping connectors, screw connectors,



10

15

20

25

30

35

(Direct Copper Bonding) or AMB (Active Metal

Brazing), solders, reaction sol ders, doubl e-sided
adhesive filnms, 20 etc. could ge nmenti oned. By way of
exanpl e, geonetric bodies m‘ay1 e plates on which at

| east one or nore identical or different carrier
bodies are located in different regions. The
FarG el Fody erRY ise, ot eXt@afiiagigsar tcaomertlast i
2omausitAGn sl B AR CoNf i rald O n Aty dLan! Qng.
and/ or. dlffﬁggnt or_ identical carrier bodi'es are

EREENdED | SRS iSO S0 WTH Nhy Hésiregaling,
ariiventiaky, or laknpdricgnteed: i n the same direction. The
enbeddi ng can take place, for exanple, by 30

iR ectd, ul di r_di.ecastijn The enbeddln
g%h%ogl g%g‘fggl &E&'s%ﬁuﬁ' %§ (f%ﬁ?%%QHQQQ¥ is
§@@D§§é@ﬁd¢@ga¢ohﬁﬂ;ﬁ%ﬁﬂﬁxﬁunﬂh@nﬂg&uﬁatﬁuﬂaﬂ|hm@y via

Bhaskigs %b%n%%&h&&#h%&@&-%ﬂﬁi %0 m Jkéﬁy Egt%&ee~

the invention, in carrie angern
REAETFr-aRSP0 COTEAT W& 18thi e\ﬁédlrwmw MtsF itHe giaze have a

@finghe- Q@hf@liéldn@)ro&ndl&ﬁl%ﬂy@éﬂ rQa't%.trré butdem L ithe

d h
BBRFE GG At NoH OF (FEACOOIng o ORRrE Tor BEheAurdér be

akecodhi ngmplieaerits: oriteorbisiaijlens dkereedlfor kultfigkyered
%éﬁgﬁkgctﬁgﬁ de%kQQe%%ttQ%EP%%lln eIe n%é%aﬁég? dﬂﬁgerent

change case of & constant ‘i

§@§éllatfebpéﬁpér atgr &8 mprehe est @a;d)ansft ates lowidn pchiets with
staheiohieqw kitbriymrga th

belnglenltted or g sg% g %gﬁ%§j§%% al%gn%%ggQ%{%%ample’
F8Pn§§5ﬁﬁgemaﬁ?ré§éﬁun@uémeﬁén@§h@§ﬂﬁ§Sad§€@adﬂlzatlons,

meﬁav;ed RAEthNEr @ased Obyd%rye%%e@ﬁa&zpﬁkze HaReB been
targ 1% HE ner. The cg e can al so_take pl ace,
or S% o ge SEfangé PrPh&scodotiet ?ﬁﬁssﬂﬁg as DCB

éﬁnsscanopaeaceamﬁstOSo@fAMBbIa@klb@dykﬁb& Brazing),
dhiheLent (LEamLRoSe ok 8 Sk R0 ek RIS W8,

confrgufation, e “surfacés “6 fie “carri
&n@ -t heosbAf Bees et loheds ooBivngaa @rfemiaalpéeat geobBtric

b@ﬁh@soﬁa% ¥e wheresxlpl wh@%hp%%tﬂ%%%%roE%C%Q'%%&e

nce is -x1.8, since, as resul

égﬂFr?ﬁ oFrh@é?fﬁﬁﬁ@ﬁ €§ﬁr6@?tﬁ§ﬁ§ﬁ§r@é@ ﬂ@cﬁﬁ@dtéﬂ

different regions.

The carrier body may be, for example, part of a plastic
housing.

In ancother configuration, at least one and/cr different or
identical carrier bodies are embedded in a matrix material
with any desired orientation or oriented in the same
direction. The embedding can take place, for example, by
injection moulding or diecasting. The embedding
compositions themselves should be selected as desired and
according to the respective intended functions. Plastics

are particularly suitable.

According to the invention, in a carrier body & change in
the heat transport can be achieved by modifying the size

or the colouring or the size or distribution of the
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Preferably, sintered netallization regions are

applied to the surface of the carrier body. 20 In a
configuration according to the i nvention, the
metal I i zati on regi ons consi St lef “tungsten and are

chem cally nickel -plated. The netallization regions

are circular in one configuration. In a speci al

aorifd grzd oo itdies car ries dodyetsy provilbed- @&l iguation of

elipctddcaln condyet.ors ty.acks. via,ahi ch electd C@iements or

vol tages up to In the kV range can be transported

VAR el et riRatieqiol t alje fToW PRTEeS: Vile tdrsbam kof the
rmicelrllraj @m&amwuamﬁzg@a & pretiLid agr techhheadn:

interest_are el ect rlg vol t age ranges of from 80

VOIRE % 6t ol t Ut ¥ of PRYREI D WYy oty TRy
\edldtsy o nira tp*reefse:rarm cemm@imimmrlmrhecmrmmg@oﬂya

ct,. 0 as little
Screenlnégﬁ?ﬁgﬁ resped? %? % %é rléal %ﬁls can alsc
reEdifett o o, é@tt&@m@m iley f ¢ed Usnore bomy tathonss ofdded

thesenand tc!'lerﬁ'f&:r@aé&?s& 3@eé£§é9§d Ciarlﬂ M 50 PASS targeted

through the carrier
CERSSUr atiivh, Chéﬁéﬂ:aﬁn @l%dsfalﬁ% @%Wdeﬁm rexgmple, by a

tc&fe@‘ﬁjeﬁdlrﬁ&nf@fccvmdﬂt mateiial §h@V@ﬁ;§§$OIf?r@HEEJ_ea@{f@15tlcs
i & S DDl bt Ty St el & e body

dlfferent screeni ng 5 effect wwth respect to
@HHHrﬂHEﬂEHHEdﬁﬂﬂﬁﬁﬂunHtEb@ptthﬂﬁﬁﬂﬁﬂd@ééi@ﬁ(hh@rcarrier

%?3? . sht et iond MeoSTRR S0 d LIgS =
fﬂﬁgyl Dy WAy ithg sit abl@f maerialisr sil,ﬂ;thra‘scal

%Q.dfﬁ@ﬁ@ancfé)rlse&@rﬂﬂle 8, s dndar ael ed nmnner, t@né t‘E?uam:lty
carrler body, regions are arranged which owi'ng t

iNeafe gHetdy A S5t RO BreC apact 1T Ve f f ect s or
conblnatlons t hereof are capabl e of receiving or
thrafsmadtliyng €lrecifdCaletofl hgiet &€ Sfgions are applied to

%h%Cgﬁgggggeéfq¥l na£§er%§c§|gnals in the broadest

sensé are used

In a configuration according to the invention, the
metallization regions consist of tungsten and are
chemically nickel-plated. The metallization regions ares

circular in one configuration.

In a special configuration, the carrier body is provided
with electrical conductor tracks, via which electrical

voltages up to in the kV range can be transported without

electrical voltage flowing away via the bulk material of

the carrier body. OFf particular technical interest are
electrical veltage ranges of from 80 volts to €00 volts,
and voltages >> 2 kvolts (2000 volts).

In a preferred embodiment, the carrier body does not have
any screening effect or has little screening effect with
respect to electrical or magnetic or electromagnetic
fields or combinations of these, and therefore these

fields can also pass through the carrier body.
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transm ssion of energy. The energy can also transmt
additional information itens, for exanple by neans of
nodul ation. In a configuration_accokding to the

i nvention, the carrier 20 body>i 5 equi pped with the
functionality of intelligent self-identification.
Self-identification my be, for exanple, text or a

| dbelnsrea ingprettiierst rile wiathr tor responids ngrovided in a
QIR Gile R Bl OF s combl nald oy Lhereol, o,
25 I'n one exenpl ary enbodinment, the carrier ]body

COTTET S5 0%t &dtiniddda altdifi ni e odeeo Wi e 2e mali e ls

AdimqitompmdvdeieC aricain O 189% 1 dihes et add bzt | Mreening

r ons are suitable for _being capable of soldering
SiRturas F T PEAmpI%,© " HeA Bf OF 3B prodiiei ng
&l dattiomstom egdnnedtdlons cthex@b 1 eonnedd ithe mdh,od@irs in

, ent.j o R can roduced via a .
sol gerIgL<:1g{j§]oi%nltr%\.fl The ;%r Iéeglel&? e R Bt e db - THe | ©f
fudc tdagiys-eaf oy -mechani.cal connecti on between the
LED and the carrier body. In addition, the
metealddazatd, oy e@irans Hpks 4 dapossil & 1.0 JTeKE o o
el ectrical 35 contact wth the LED and to nmake .
E‘Wgar}eﬁr Gift EEEIPL2,14 7 Ui YR S of e carrier
GRSt ueliion ot red agalahiceid Bady-tw dw iy itH et athmetry
%iirél‘t 8 u-cr{%tvael |Olr2actl Qn,.r.eqi on%lg altso conduct or -t rack
Créss-Sections P Wi tR o8 ol dered-Br Hdint© Ao,
froerecdnplre arpeEDe tife rteechiniical |or necassaryt ing

I ri:cal n -t r -sectlian can be

% é I%e(‘CtgtIlel g%tlo %ge glslél thél%l[tfl iciz ?r?t( Ie;l efocg%ozﬂr?a gh}ea s lrgen(f—ielsss'a ry
siAgel satint hees prpariends senidre alectydtdondituctinoniess
tiranihe sBebal birzahlkeq .egitens and-dhe £onduct ar-41aek

cross-sections, the heat is also spread over a larger
SaFf-&cer6f 10TOREACAPN di-Bisdy HHd ST Her dhomeans of
dicsitliahdibed over the cooling elenents. In conparison
with an electrically expedient and sufficiently small

tal lli oy 2010 d._conductar-track . . . .
T 0 BB ot 2% 3 er Uk y 1 Mo G phe carrier
desitr ilbutadirped ghsht éhepdiirod iomaliiny everirted lisjent

sunfracgof itrthescapni er s%q%wimtfirﬁq;egﬂ%e ren.d he:

cooling elenents via enlarged netallization regidns

SR@BRdUEEST- PFadk L6P63s Cdect iMGHEEThfe starim ol thody
ebrirbepeadinggiekereat i cal 0 ref eired I8+ or combinations

thereof.

in cone exemplary embocdiment, the carrier body consists of
technical aluminium oxide with a minimum aluminium oxide
content of 89%. The metallization regions are suitable
for being capable of soldering on modules, for example,

and therefore for producing an intimate connection. The

“connection with, for example, a conventional LED can be

produced via a soldered joint. The scldered joint has at
least the functions of the mechanical connection between
the LED and the carrier body. In addition, the

metallization regions make it possible to make electrical

contact with the LED and to make thermal contact.
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bel ow as body, can preferably consist of at |east one
20 ceram c conponent or a conposite of different
ceram cs For exanple, technical al um nium oxide

80-99. 9% al umi ni.um oxi de, bet§l i um oxide, zirconium
oxi de, stabilized zirconium oxide, -alum nium
nitride; zirconiumreinforced alum nium oxi de, gl ass

Ceriam ¢her ecmr@ﬂ]ecs:ﬂ/\/ra clorhaven 25 @t i sen awmngi 410 body with
r f ast di.f f-erent, cerani cs or
?&)& Wes o & cou Cf%bstertvéifmetadl% atichn Eeagfjﬁrhse (also

ives, i"oned. NbnocTy's
COnSIvCES Iy Slse frors et ignslapphir & Sthieddpody-amypoint

3@ coRSist ‘gbfié¥§%?l é%rﬁﬁﬁ”'fﬂe @@gﬂﬂfb?l%y necessary

materials, for exanpl € resins, polymers or
LB E30 Cagg regaties dray- 1 K sCelaassrTfeeca*gﬂgqregéﬁreéoebrserﬂgected
akoute %l@lﬁﬁlﬁ%dr{tlt)h@atﬂ@%"rﬁaihaﬁr@nﬁl%ééfééé/aﬂf dhee, at the

matri x .materials. tICO onen st ens A
SF8Ferabry e ol o ST Ot ot S5 ¢ h
ﬁdertl,alé.lllmae:ams rwictionid m AN Sindier dodyramy cbn&:ss—

d/fI
S g Do S0 IR e 9 UL Bl o

@@@p@@ﬁﬁge@fhggyﬂanﬁ;mﬁjuhﬁnﬂfore distributed over the

cooling elements. In comparison with an electrically
expedient and sufficiently small metallization region and
conductor-track cross-section, a greater guantity of heat
can be distributed in a shorter period of time over the
surface of the carrier body and from there over the
cooling elements via enlarged metallization regicns and

conductor—track cross-sections.

The carrier body or the cooling element, alsoc referred to
pelow as body, can preferably consist of at least one
ceramic component or a composite of different ceramics.
For example, technical aluminium oxide 80-99.9%, aluminium
oxide, beryllium oxide, zirconium oxide, stabilized
zirconium oxide, -aluminium nitride, zirconium-reinforced
aluminium oxide, glass ceramic or ceramics which have
arisen owing to mixtures of at least two different
ceramics or additives, could be mentioned.

Monocrystalline ceramics may be, for example, sapphire.

The body may also consist of a composite material. Matrix
materials, for example resins, polymers or silicones with
aggregates may be used. The aggregates bring about a
change in the thermal conductivity of the matrix
materials. Multicompenent systems may preferably be
polymers with Al,0s3, polymers with Al1N, silicones with
A1,05/A1N.

The body may be rigid or flexible or a combination of
rigid/flexible.
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The body may be nultilayered with inner conductor

- tracks and el ectrical conponent parts, such as

resistors, coils, 5 capacitgrg,5 etc., electrically
conductive regi ons between the”layers al so being
possi bl e. The body may al so be used as a repl acenent
for an electrically conductive cooling body, in this
cheePPRYpERYI ©8 & Tieft al € sim - cu ity B rBnrefonpas ite
afCeeragi Ve 110etdect.. The body may at the same tine
al so be a nmounting housing. The use of the carrier
dy,according to the.inventjon has the follow.n
AP aY B i Chite b VAP ERICTo tracks
eonpefentsithlDexpansicon @fadtdre wiuteh \ear iretsfi sofors, coils,
f L i nt.rinsi t.ecti | nst. t her nal
SUBFTGSa: r ot er ol AR Ty GUbIanas o dtgge becween
FREMaByRreweR§ ot et possefol® very wide variety of
materials 20 Dincrease in power owing to inproved
heat ndbgskpat kAR PverGQ g thediffdGldy ©fr an
directly dissipating high heat | osses basic ,
ﬁhFﬁEFbPél&é{n Cﬁ@%ﬁgﬁgﬁeﬁo@&%w g ol 'd appls Casond
Borracthermal halcance rwhinehi s Systemnahene ' pRIirrosive

2¥fect.
The body may at the same time also be a mounting housing.

The use of the carrier body according to the invention has
the following advantages:

> reduction in the wide variety of components

» expansion of the wide wvariety of functions

> intrinsic protection against thermal overload

> llong-term reliability

e avoldance of TCE mismatch owing to the use of a very

wide variety cof materials

> increase in power owing to improved heat dissipation

» overcoming the difficulty of directly dissipating
high heat losses

» basic principle can be transferred to manifold
applications

> a thermal balance which is system-inherent “per se”

> the detour of mounting the heat source in a separate

housing, which in turn can be mounted on the body, is

eliminated.

Heat sources may be electrical or electronic compenent
parts, such as heating elements, Peltier slements,

resistors, active and passive semiconductors, for example.
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the detour of nounting the heat source in a separate

housi ng, which in turn can be nounted on the body, is

el i m nat ed. Heat sources nmay be el ectrical or

el ectroni c conponent 30 partsli®stch as heating

el enents, Peltier elenents, resistors, active and

passi ve -sem conductors, for exanple. - 16 - The heat

Gar: beagr cducée imtcehtdaghalrlyeras andlunctd=ore dfurcamon or
LS a - pPrQdl i he f td .

%%g'%gg%eégg¥é%§ggg%&3 SO éﬁ%%;&%%%gggﬁgﬁﬁégﬂfﬁét AR

functionality owing to the heat produced by them .

dE RSB GEETAEISFaT e S fXRVUrTERE (W HEE Tohddter

divrretilon 00 thhewiedy « f ahexam e soleratn during

joint. |1GBTs Modul es are subject to ever greater

CEREASLSE unit area 10 and the permanent

functionality of these nodul es can only be ensured by

o irg thedivesdzeidrg neuntetheder®, ditwe-clar riertbodyody,
ordi to [ ' i S: sel ected for guiding

Fok eg{?/a .leLEBJ;%( Is:gj\gh%{gﬂee%ptjt?ln%te'di odes) 15 Wth the

prior art it has not been possible to date, or only

F&5dil e to a restricted extent, to satisfy greater

demands in terns of |um nance. The reasons for this .

MRtk {é&@rAsstdtbﬁremlaj HrRRAGaTRNM eﬁ@ﬁcﬂcﬂ\teﬁﬁs \é@é? dder area

prior art. e nm nance i ncreases, e

SR (U FETERSEE. DO T it (TN UGS T onlY

Hef erand cchéye acauri repnsidiney s4igng fm@antdd. The sane

al so applies to applications with | aser diodes.

Here, tThe carrier body according to the invention is

selected for guiding heat away.
LEDs (light-emitting dicdes)

With the prior art it has not been possible to date, or
only possible to a restricted extent, to satisfy greater
demands in terms of luminance. The reasons for this are
the poor thermal management associated with the prior art.
As the luminance increases, the heat emitted increases.
The heat emitted influences the life and the colour
constancy significantly. The same also applies %o

applications with laser diodes.

-According to the invention, the semiconductors can be

mounted directly on a printed circuit board or housed in
advance and then placed onto the printed cirgulit board as
a component part. The circuit arranged on the printed
circuit board in turn is cooled, according to the
invention, by the cocling elements or the semiconductor is
provided directly with an additional cooling body.
Semiconductors may alsoc be, for example, solar cells since
their power output decreases with increasing temperature.
In this case, the semiconductor itself would not produce

any heat emission through the cperation which would need
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-According to the invention, the sem conductors can

-be nounted directly on a printed circuit board or

housed in 25 advance and th pl aced onto the
printed circuit board as a conponent part. The
circuit arranged on the printed circuit board in turn
is cooled, according to the invention, by the cooling

1% hsh 5 S6v et Se i o ridu ct ok s | 6297 ovtieleteml sertuigtor is

widdt an ddidd analcGgdddig body: H30sumefdwconduct or s
may al so be, for exanple, solar cells since their

Q%)\A%ﬁ gli(?put decreases with increasi ng tenperature.

the senmiconductor itself would not
produce any heat eni ssion through the operation which
Wihe @meed art, 1 Tor texdmpid sot patied; duts | nidddSvease

the, sem i %%t Yo diS {b@@}@%%émﬂ R?Clor onent, of

the sun Contr ol e prior ar of exanple
éﬂfs CAarmestivigsg 5-hsapar atth nghihecdreat sowr cdgse

fdd?fﬁttrhh%tGdohCWlttk@nﬁl@ﬂn?é’ltf' C@éﬂa{u&@ﬂ@%aﬁ[w%di& is
this case, too, the construction wth ther

ctive cooling bodies is used. Corrosion of
cool i ng bodi es 10 Under specific application

Condictsiions o fsuokdde adddisd®n results in the case of
electrically conducti ve cooling bodi es. The surface

ra%%cts %afafog ad lof}le“a al, conversion . change .. .
e

he tra SSoling Tedi umAny A #1%o
dﬁl@érwééSt h@ §@|Gf scee for Gebeairmn‘lecab]ylmmsimftmﬁe cooling
Ridclilcnd. GREY kol hodl e ans! ShiNG, Glaid %}“cg?é%ml
i ntegrated cooling el enents eV|ate
conversion change” the transfer to the coollng medium and
can alsoc change the surface, for example by means of
pitting. Carrier bodies consisting of a ceramic with

integrated cooling elements alleviate this problem.

Ceramic heating element

Use for the thermal stabilization of the cooling body

itself or of the direct or indirect envirenment.

Peltier application

Peltier elements have a cold and a warm side. Depending
on the application, the construction can always be seen in
combination with a separate cooling body. Here, the
Peltier element can be applied directly to the

electrically insulating cooling body.

Within the sensor system/on the surface of the sensor

system owing to direct feedback in the dedicated system

The cooling body itself can contain a sensor system which
has been introduced or mounted/azpplied to a surface.
Owing to the direct coupling t¢ the system, self-
regulating protective functions of the heat sources are

possible.
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Ceram c heating el-ement Use for the thernal
stabilization of the cooling body itself or of the
direct or indirect envi ronmen;i1 20 Pel tier
application Peltier elenents %vé a cold and a warm

.si de. Depending on the application, the construction

can al ways be seen in conbination with a separate
doonitiggvedy theerceo iy Rsidy er el enent can be
applied directly to the 25 electrically insulating
GitAG S RN Ot Fias St h €35 drisio s s YT BHIGW tied tsur f ace
of the sensor systemow ng to direct feedback in the
GEF a8t EF S PSEEMTETHE Cddd ng body itsel f can contain
a sensqr system whi ch has been introduced or
ﬁogﬁtligﬁgpéoltl@d; to a surface. 30 Oning to the direct
coyplisng to the system self-regulating protective
functions of the heat sources are possible. - 18 -
Mouriiisng nofeoci e ngpalsidignb adyh b urttarng: ipoi nt's, pads,
cavities, nmounting bolts Active and passive cooling

fhich! 8duRelies; Rhe @RS onent part and the cooling body, the
prior art often also requires a third component, a so-
called heat-conducting film, which needs to at the same
time also be electrically insulating. In order that the
desired effect of the heat dissipation can be achieved,
the cooling body and the component part need to have flat
and planar-parallel surfaces, in order that a 100%
Interlocking connection is ensured. . If ancther heat-
conducting film is used, this alsc needs tc have a flat
and planar-parallel surface. When mounting such a
construction, a screw conneciion is often selected. If,
during mounting or during operation, there are delays in
the constructiocon, the thermal contact may be partially
lost. The functionality-and iife of the construction are

therefore brought intc question.

According to the invention, there is now for the first
time the possibility of a soldered joint on the
electrically insulating cocling bodies, the abovementioned
disadvantages of the thermal coupling not arising during

the soldering process.
Multilayer sandwich construction

Simple mechanical connections of the cooling body for
mounting the unit itself or for connecting further cooling

bodies and/or functions associated with the body.
Self-cooled printed circuit board

The prior art is to provide a printed circuit board with

insufficient thermazl management with.an electrically
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ri bs“in cooling nmediumother than air Wen nounting

t he conponent part and the cooling body, the prior
art often also requires a thi component, a
so-cal | ed heat-conducting fil Whi ch needs to at the
same 10 tinme also be electrically insulating. In
order that the desired effect of the heat dissipation

canbEtioh epedinchéostol i i Hdue arrbe he heordsrantl

@@bbl&%@dlkos%%v%dfE@%rﬁ@Q;Qj@ﬂﬂf -par ald ele sidaces; pe
g_lg)rder that _a 100% i nterl ocki ng connection |s

l&d LT aanetRePSetd o5 Chiftucth iy FHindnfactadey, are,
Ehairs e&la&@l@eed&d @have rd d |ataad planaroparad lele
such,a constructi on, a screw

r?r?egtllc ﬁqy lélfst r?tglgllge@{ S, during nounting or

durlng operation, there are delays in the
constresctli ¢, 2Chehohecmidodciomract afy-tre qeartiicat IhoR0 1

ag%brdlgg.%%n%%yOQ%g%%%l@gp life of the construction
are therefore brought into question. According to the

|nvent|on there is now for the first tine the
Bog8T6i i B0¥F ab¥older & [P o theadat ikasiy yi

Ic@$1l$|1aftllﬁh@ @dolzi RgBedices:i ﬂkh eccﬁleMﬁjTﬁéltén@?ﬁ;ds 2b of ceramic
vant ages of, t.he ther I ng not ar|3|ng

sa% cou
Hbﬁl gafﬁe SEIEEr iThg S s 10? 9 -aydr SHridich
corspendenen carrSienplbedyechan cadcaonhest ions ofr tiker

28kt B9 b% f%r ATRYN o'gﬁet%g LgH esaecl f Oraf f Orettal—
connecting furtheér coo bo es an unctions
&o8seilatad  wilt ks - tﬁéemycasellyf -egoled: pre ntledegis Cui t The

00RA ENBPHERl At che LA Aoy BT ILA [l o
board with insufficient thermal managenment wth
?PQ@t#lGﬁPI?e represented by means of a soldered ]OlnL 14.
Heat can therefore be removed from the carrier body 2, or
the carrier body 2 can be cooled, via the carrier body 1
to the coecling elements 7. An LED 6¢ can be fitted to the
carrier body 2 by the base plate 5 of the LED 6¢ being
connected te the metal-containing layer 9 of the carrier
body 2 via a soldered joint 14. The cooling elements 7
are connected integrally to the carrier bedy 1 by means of
sintering. The cocling elements 7 themselves can also act
as carrier bodies. The combination of more than two

carrier bodies is also advantageous.

Figure 2 shows a carrier body 1 consisting of a ceramic
with cooling elements 7 of ceramic formed integrally as
ribs. A chip 6a, which is representative of any desired
heat source, is located on this carrier body 1. This

chip 6a is connected to electrically conductive layers 8
via leads 8. The chip 6a can be connected directly to the
carrier body 1 or can be connected to the soldered

joint 14, for example, via é metal layer 10 which can be
soldered, on said metal layer. A further electrical or
electronic component element is denoted by the reference

symbol &b, this component element representing a heat
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- 19 - conductive cooling body. In this case, the

thermal coupling is set boundaries in so far as it

needs to. be stable for a |l ong period of tine.

Limting factors are, for exafple, the geonetric

change over time of the 5 electrically insulating

medium Figures 1 to 20 show enbodi nents of the

canLcer, b@d¢028a¢®@rmhﬂpt&attuihanaﬂmpqnent Egure 1is
Y% f , i-er

R R T R i i T e

Wenehcaiaef daved i%nt e§id 10pasing Iiskemeriturt Hdrerefore in

Itml%p%ra@@nmg@r fa@le DAY 2 d Srdrpaated on 4 hescardd elody .
bodles 1 and 2 each bear

The carrier
E@@apoe&ﬁpglﬁ#ﬁ&enﬁse @Q&n%ﬂ?ﬁﬂq%ﬁ%%wﬁﬂﬂﬁﬁQﬁ?d to the
|ca1)t&f1$3r9bo?ﬁ|§re 1c N eelairen dretaeere ey carrierotady choling
%HE% Ne rrier 5 bo%% 1 can be regge ented by means
4 Sorder &4 B&at”cdn Thetetore be renoved
fron1the carrler body 2, or the carrier body 2 can be
Fogluge, 3vishowhe &ar miaer Oka(%KEE[HHJCE,t e aotdqigpility of

| ) f
shomart i80S cande d dislo b Garhe

@éﬁﬁ@&téd 7t 60t RETBEE COBMCAITH iy I%V’ere?gﬂ%ﬁleﬂﬁe further

Calfiielr h@@y %eras@ﬁ%ﬁd?ﬂﬂﬁéﬂéﬂdBméBheﬁ@“éIéMHﬂﬂKlv;a a
elen%nts are§cgﬁnected inte I[ly to the carrier

B4y “1 "Gy PREERS Lof- dirnt'ér rﬁfa @oo?‘?%?@“ SiAafsion 11,
tviensel mel&eeaNealc@mmmCaaxam | seirmibioh €51 x ke qpt ions.

inat o e than carrier
gl%rség 3 vgin{aggég% gf]{r e hfrehO\/\lfse a % arrersiee(rjcsood moluntlng
G@ﬁ@@@tln@tbﬁfal@@namhﬁ\MﬂﬁrlﬁﬂﬂbQﬁy kﬂxﬁnﬂﬂntdhkﬁy

1GehaTG 1 epmed icntegral Iy ga q5; dﬁ 2 A chip 6a, which
i's representative of.any desired heat source, is

| gcated on this carrier body 1. This 30 chip 6a is
EANEEt &d SEOVEl e OV AN 1 EOTIRILS v e Ny disl gy jfpr

lzeadsig8 ngThecahiipaba caaniFe cemmect ethdidecidyr iy t he
eﬁ%&%%&sbgd%n t%% %%Qr%%rc%prCted tfhérg%ocgégyecéments 7
can point in all physical directions in terms of their
orientation with respect to the surface of the carrier
body 1 as desired, in the same way or in combinations

thereof. Here, a semiconductor éd is connected to the

- carrier body 1 with a layer of solder 14 via a metal-

containing electrically conductive layer 9. The
semiconductor 6d is also connected to the metal-containing

layer 9 with a wire 3.

Figures 5a-5d show different possibilities as to how
surface modifications may appear. Figure 5a shows a
surface medification by introducing cavities or hcoles 4

intc the cooling elements 7.

Figure 5b shows a surface modification by introducing
angular furrows 13 and/or a simultanecus thickness profile

for the cooling element 7.
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joint 14, for exanple, via a netal l[ayer 10 which can
be sol dered, on said netal |ayer. A further

el ectrical or 35 electronic conponent elenent is
denoted by the reference syﬁb%ﬂ Bb, this conponent

el ement representing a heat - 20 - source, as does
the chip 6a. The conponent part 6b is arranged on the
Eoglicagoel ehents 2 emrdrcel seddifdalani cooidudmitveduayeg

9o-Thgacea! irng-ehamant 17 Lheref QR 11t Wi3r£338 8l so
takes on the function of a carrier body. 5 The
cooling elements 7 are integrally caonnected to the
géEPF§r580890TSb@ FEES C6f TSRt Geng OTTHY Stgéch—1ike
podhiragtebesents iA car alo$q iaet casneard i7er bodies.
Figure 3 shows, by way of exanple, the possibility of

onnecti.ng. the carrier baody and/ or_the coaling 10
S R i L

tarcrher barvi ér bodyhor sa csuperdrdi nat @ comgomentt part 6b.
ShemBBhpoK LA L ALARMNENG ROSHDId I o] Yo LXATRIS Boviged
screw connection 11, via an adhesive conmpound 17 6¢

YL ar PEEREL A Z28pHECENS 2 YEle e e FomseckicorFollfered.  The

thRpeboEe i heRHesentisigd JRHRIHNGNL S ORiRkcLL RarW:Se,
th carrler.bod{_l is virtually identical to that
§ﬁgﬁﬁr?ﬁ RPgliFe - Figure 4 shows, by way of exanpl e,
the options for arranging identical or differently
Shgped Toshbrg el enentier7beaniyt He ceamhiienh kodyrbonkhe

' egen c pai nt. i.n _al-l physigcal . .
G e L TR h S Thal B bt ar o it Bt
renppRetianf dée oRewhensadpi evlthody knas ndegiloed:ingn
EBansarBoWaY rar air S6oahi RalLQAS, ther el%ft-eﬂ%rc@%ng

sem conductor 6d is connected to the carrier body 1
fPPR=gEaferZof sol der 14 via a netal - 25 contai ni ng
el ectrically conductive |layer 9. The sem conductor 6d

Figarsogcennest ed cuacuhe stetial teenicairny:ng fayer 19 and
@&%ﬁrg WEEPs an elevation 49 on a carrier body 1.

Figure 10 shows a carrier body 1 with cooling elements 7.
Component elements 6b are arranged, in different physical
arrangements, via a soldered jecint 14 on the carrier
bedy 1. For example, the component elements 6b could be
LEDs, which are intended to radiate in different

directions.

Figure 11 shows a carrier body 1 with integrally connected
cooling elements 7. The carrier body 1 and the cooling
elements 7 consist of a ceramic material and are both
integrally connected te one ancother by a sintering
process, 1.e. they are a single component part. A cooling
element 7a 1s stepped in cross-section, another cooling
element 7b is pin-shaped in cross-section, and another
cooling element 7c is parallelepipedal. The cooling
elements 7a and 7b are arranged on the lower side 21 of
the carrier body 1. -A cooling element 7c is arranged

laterally on the carrier body 1 and cooling element 7.
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Fi gures 5a-5d show different possibilities as to how
surface nodifications nmay appear. Figure Sa shows a
30 surface nodification by introducing cavities or
holes 4 into the cooling el enBAts 7. Figure 5b shows
a surface nodification by introducing angul ar furrows
13 and/or a sinultaneous thickness profile for the

Cooldusg cel émerntks7. 17 a2 arfmgre St Showpmeswidce0 of
medi fGatign k@ﬁg) g]t.r Odl%alﬂ“%fcgél r&ﬁ;@la&-g% é#%%é’k@ dody 1 which

into the coolin ements 7. Figure 5d shows a’
darcrgc @viradifficsattiten Wipsr anicte |4 kel bi Fdgreatfiond 4% the

nRwhe scerl iong elB.meidyitioh ROWE: GShanws: @M tracks 17,

unﬁvenl shaped rough surface of a carrier body 1,
wii-&h 4 fete < “?td&ﬁ)]olrﬁéﬁie%tc%ﬁ?eﬁ r 85 3
eenpdnents patl ekl and dHhe aarTierabadyorl @e [pieed dedie 20

i.th.a netal.lization.layer 51 whi can be sol dered, ..
e HBnaate TSt Mok o Tomeet Foh e P iced: vidi tion,
a t@ted| dér ed jadistt abhlikdgure Fashows tthearrdéer body

[ a el grent .60 J ange ' .
%é:%[fieal by(;ilg]i'nttglrl ocki ngalconnecg%tf on 35%’ ac%gl ongn%g 19 is

WPEHEUTary Silit @duseki iy tdonndetimont spendrdtadngeédy of the

bat-waen thewy nt erdoekd %é%mﬁitéﬁh%s F gurehSrmal

sho a .cytout, 50 in the carrier body 1, and Figure 9

SRR Art Veitev dt aRNUT TPy Gt il U ©F Fididreh  The

shewmad eamduestibodyy biMtHe Q@@iil&gl@kﬁagﬁ::f%aﬁtﬂrally also
nponent el.enent.s 6b.are arran in di r.ent :

5%3?3 ;%53 ale%laﬁ%ar? 9 eerrgtrﬂes]fma\?]i accggcg%cftd]e‘f]etdy i Cb]1'?nttehel4C T Er

led ve dr rinet/ dyodyn €l .cdedri rex anjpresnithe? conponent

el enents 6b could be LEDs, which are intended to

Fadale 1020 Gidferents AT BC QNS 1 with cooling elements 7,
as 1s also shown in Figure 11. & heat source 22 is
arranged on the upper side 20 on a metal 1%. The heat
source 22 is driven via conductor tracks 17. The
conducter tracks 17 have the function of electrical
conductivity, and the metal 18 has the function of thermal

spreading and electrical conductivity.

Figure 13 shows a carrier body 1 with cooling elements 7,
as is also shown in Figures 11 and 12. Metals 19, which
differ in terms of their thickness 23, i.e. height, are
arranged con the upper side 20 of the carrier body 1. The
metal 19a has a thickness gradient, i.e. the thickness
always increases continuously from cne side to the other
side. The metals 19 may be connected to the carrier

body 1 over the entire area or over part of the area.

Figure 14 shows a carrier body 1 with coocling elements 7,
as 1s also shown in Figures 11 fto 13. Metals 19 are
arranged in a plurality of layers on the upper side 20.
Both a plurality of layers of a single metal and a
plurality of layers of different metals can be applied.

Individual layers can also have a structure 24.
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Figure 11 shows a carrier body 1 with integrally
connected 25 cooling elements 7. The carrier body 1

and the cooling elenments 7 consist of a ceramc

material and are both integratfy connected to one

anot her by a sintering process, i.e. they are a

singl e conponent part. A cooling elenent 7a is

figpped 1Se choss- seckiron,eranvicierl cddlh rga30drel edentents 7,
E@ 1% %E%w%hQBe% @r%roaﬁ, tk?” dc%$'tgﬁr ady 1 may
cooling el enment par al eIe I peda he coo ﬁb
éuaéfﬁeme@rlmoatﬁdemlar @eélrer dry tavd dugwels s d:@ggpn 48)

ofr HQel%a%ﬁ%%rpQ%@Xble‘$d¥xﬂﬂﬂ¥3fﬁd¥v¥aﬁé@:ﬂé§10ns of the
arr anged Iaterally on the carrier_body 1 and cooling

EPEReRt Pody. 1p50l éoﬁ@l}&%?ec%rag@uﬁ? are mﬁg@ddetall

of the dpperesi d»adgzo 10fort hﬁad:_La:_rrrg e hedy I alkaly %1! %efoken

%%_the caﬁrler faces am%%)fron1the u
u&éﬁﬂrﬂ 8&“&%% Yrovier S fan pe .

addltlon to t he conductor tracks 17, 5 only

Filouster abed sbolemat codldiry there wmmpérasl8hea§ cam of a

tal: ~nikS a d | e I-
SPiBsghs, “MRLLELAERANE ) 08 Mot AL LIy icn che
FRoaddict PeA1ea et &l CPQQ@‘&W%%G@Q @didtl@lp@r tlSofapplled

tihe car ealofref enably kt ke ttdheramls reerductindrdng 10f- the nent
metal 19 is 10 approximately equal to the thernal

onducti.vity. of the carri.er 1l a d/or the coalin
EROEE: 485 Srfuent BRI e aag: S05 T pich
taei oudfk mtttestLHK hEle nichre fieadn G:@J’idi]m:teld\ll t yeaf thhes
9 ca raII [ so .not . to the
PRePost? o gunhibn ote 30 0L Sk it
Wﬁéné§5|ln§h@|bﬁéﬁ?§ BOOR gwradﬁmﬁﬂﬁmﬂﬁ @ycahﬁ geference

Qg@ﬁol w th ggqlgg%ugg%nents 7, as is also shown in
Figure 11. A heat source 22 is arranged on the upper

metal. 19. The heat source 22 is driven

ild% 20 on
Ha &8ﬁ§&§tgﬁatﬁgék§6?7 aﬂﬁgrrler body 1 is connected to.

another carrier body 2. The connection may be of a wide
variety of types and depends on the requirements. The

connecting materials are characterized by the reference
symbol 47. The ccoling elements 7 in Figures 16a, b are

ribs of & very wide variety of types.

Figure 17 shows a carrier body 1 with cooling elements 7,

-a base EZ7 46 being arranged on the cooling elements 7 via

connécting materials 47. This base E27 46 is used for
accommodating a lighting means, for example an
incandescent lamp. The base E27 46 is also generally used
here for all electrical connectors, plugs or sockets. 2An

LED 6c is arranged on the upper side 20.

Figure 18 shows an embodiment according to the invention
in which a carrier body 1 is connected to another carrier
body 2 te form a three-dimensional construction {array).
47 again identifies the connecting material. A further

carrier body 3 is arranged on the other carrier body 2.
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20 conductor tracks 17 have the function of

el ectrical conductivity, and-the netal 19 'has the

function of thermal spreading and el ectrica

conductivity. Figure 13 showsZ4 ctarrier body 1 with

cooling elenents 7, as is also shown in Figures 11

and 12. Metals 19, which 25 differ in terns of their

Trhiec kaesd e23 bodye .2 Hei dht thar & et anged onrddieliupperional
% %ﬁ% 1%f L carrier body 1. The netal 19a has a
I'”CKness gra i'ent, i.e. the thickness al ways

i ncreases contlnuously fromone side to the other

Figrmrerhd Saet &, s cl $hway cbeagunimec thedit ot héicdr riiser

%%t%aqmly%%n@a%e@w %o@ﬁ%gorel%f@émp@ﬁt Ofp rféﬁeemre

area.” Figure 14 shows a carrier’ body 1 Wwth coo

ENEMBIREs OF, t&@ ICRTAEF Sswh G it Filguree feap of3 & Lintered

&v%ttallaﬂz%taw &rergarwﬁd;ll n aqd Uﬁeﬂidﬁlﬁﬁtlcﬁy@fé‘gﬁfh 41
t he upper

Bot h I | it I
SR Boeed SRa 38 Phr 147 Cyaﬂ;yye - Prftes.
diifuere it anethalws care berapplid embdyl rﬂdlwmtduajhd ayerlsing
I truct
ST rTer Oy LA B g S s o b
shows in PRisgure$WE1 ﬁnym@elm cafrruh;fr Ctm:dlwng rfdgements 7.
@%&%g%e%@cc%'%'w%t &l Y- Renetdated, by, colpum S:Leﬁqé egizon

it is also possible for only individual

Fé§iUgiss \F-the 5 carrier body 1 to be col oured.

Fi gure 15b shows a detail of the carrier body 1 or

coel id&@rﬁ|e®r‘f’@|&idy7 lalhGng: aHy mﬁdgeﬂ)@me%wif HEB a
ge%etés f col aur, can .b sgqu gure 1 \MSﬁ% 51
STt Fort CcHThE4.% o i gt aden: 5
pﬁodttlucet icow 1ofnat lmd eganrdser/ bicdyl A mm t hariche: HD lwojhmgiz of

\M%'I %%tz’re c%@ﬁlérrbu t1' Q»gj.‘%?d&r#é V&d lsuﬁfpélﬁ%%nts 7

ch colours the mat er’i ter at

- deedtmEnt. Fhguriedisd ddws e detaielofentte tooling
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Figures 20a, b, ¢, d show a carrier body 1 with cooling

relements 7, which is identical. in terms of its dimensions

to the carrier bedy 1 in Figure 19. Here, however, not
the entire surface of the carrier body 1 is in the form of
a sintered metallization region, but only individual
circular metallization regions 41 are arranged which
consist of tungsten and are chemically nickel-plated. The
tungsten layer has a thickness of at least 6 um and the
nickel layer has a thickness of at least 2 um. The
individual metallization regions 41 have a diameter of

5 mm. This carrier body 1 is used, for example, for

accommodating LED=s.



In Figures 16a and 16b, a carrier body 1 is connected
to another carrier body 2. The connection may be of a
wi de variety of types and depends on-the

requi rements. The 20 connecting materials are
characterized by the referencessynbol 47. The cooling
elenments 7 in Figures 16a, b are ribs of a very wde
variety of types. Figure izshews a carrier body 1
with cooling elenents 7, -a base E27 46 being

arranged on. t he ol i elenments 7. via 25 connectin
Lot AT AT TRPEYhESE EBIFG 1@ el FgECtronic Component

acco&ﬂnﬂeht&g aoklghthngumeans the examrfﬁeﬁn body Dbeing
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invention In onnecte
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constrbetiien (b@fa{r&y) e ag@aﬁrm@ntb&ags BR@ the cooling
connecting . material. A further .carrier

0]
o e TSt e ey PR e *h opdsie material,
carreed bdathe 2 ¢smpostihe fummeﬁlanthtentdnﬁensmmaﬂtrlcally

geo gures 1 ho r. _body .
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7 Thatentiade 5 Q\Urtﬂ’ace lgfatt heorduet engbodpggregaites,  and

the Eonpepbqa abeamgaﬁ%ﬂl | kég&ggg r 890N %1&&6 to the

nmetallization region consi st tungst en
chenfB&INAF S| eke hﬁl&ﬁ£¥l¢¥gQP@Y19a shows t he
carrier body 1 with the cooling elenments 7 in a

2t hr en- diamerigironsddy i gvcoadingi gar ejlla&bn 10, saﬁma@terlzed in
pl an ﬁa M/ fron1 el ow, of tEe cool i.n el enent tad t he
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in chureelgbodyhercaooﬂengbeﬁﬁmbnm th the cooling
el enments 7 has a length L of 50 nmand a width B of

325 M TherPeleht ¥4y  according to cClaim 1 or 2,
characterized in that the cooling elements bear or have
any desired surface structurings, which result in the
effect of altering the surface. -

4. A carrier body according to one of Claims 1 to 3,
characterized in that the carrier body is connected to
‘metal layers > 5 pm, which are applied, for example,
using DCB (Direct Copper Bonding) processes or AMB
(Active Metal Brazing) processes. '

5. A carrier body according to one of Claims 1 to 4,
characterized in that sensory signals are derived from
-the'partial or total deformation of the carrier body.

6. A carrier body dccording to one of Claims 1 to 5,
characterized in that the carrier body is used.



15 of the cooling elenents 7 is 10 nm and the height
H2 of the entire carrier baody 1 with the cooling
elements 7 is 13 mm The individual cooling elenents
7 have a thickness D of 2 mm and the distance A

bet ween the cooli ng el enments 26 i s 2 mm The

i ndi vj dual li e ts re sl ht roun

at théelgrgeﬁég% igu reseja g%ﬂ , h S84 B % 1???‘:89 glven up
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the carrier body 1|S|ntheformof 25 a sintered
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t ungsStTEIF 498 ES hQS athi Kne r@f It 6T afPmPonent s
t he r&imkatod%r@&mth@ss athbirebfiesseofc@ind@asi 2opfhe carrier
The d| vidual netallization regions 41 have a

di ane of 5 mm This carrier body 1 is used, for

exanpl e for accommodating LEDs. 25 Clains 1. A

Sarrifer C@@ayerorb@hechmdm efectarshi efcdpoiemt 1 to 7,

el empiMas Rt GHilAdH U8y £HEr CARET BRrrPOAYLBALVNYs connected to
el ectri cglt |y nonconductive or virtually

noncGrduct§dRE  aRfBSt hdUddhaler Beehel syl by oviideptical or.
i nt eﬁﬁlﬂeycemﬂ h keatridirssi pakiyng Oiahea@uﬁtmiall NGonnecting

| h that .th
body TPE<5 ALEN 2l T o £ Baith, CRESCaAMeaS HOly. aRaTay

t he cooling eI enent conprise a ceramc or a conposite .
9mat eA atarvhert Hmisonpasmehmg etbaloreonodi idlaims 1 to 8,
el ethHa?c%ldﬂé Ct% ¥€ OheVELLPALLYLRE gcggdﬁgﬂ%‘éted to
matri x naterl eat - conduct1 ng aggregates
 sint &F&d %teprez&%%wﬁﬁ@%reueﬁbweam @1 h@e or more

surfagghef ehhe taaly | efon@@shents  Aukdr rE8ibPASYions thereof
accordi ng t.o aim1, characterized in tctg W‘Eﬁ | east
a

one bt ity bPfi 6i¥iS tHAfiect'dd KPS Sgaytardi zed

or coal nogsebedantlizdd Aleatrienlbodynactording to
Caim1l or 2, characterized in that the cooling

| emgn v | sfac
16! eTRNESSH SUoRRVE AR IRY Lo SUlRCS oy
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C ai g7l ®943, EhYAGEY | @dséﬂéétatutst@rf@ém@rs@eﬁés

S connected to netal Iayers >'5 ym which are
ppl | for ex l e, usin Direct Copper

1Bondf gﬁaﬁﬁ]@c-%s Yora GRer H&?l Nl Oér Hyys 1 to 10,
pr OCEhaEaCtérlAedaﬁ.ﬁal etharodyt bt e t en@y\@r ofli fferent or
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the waterealbedych any desired orientation or oriented in

J{actenélzed in

the same direction.

12, A catrrier body according to one of .Claims 1 to 11,
. characterized in that in a carrier body a change in
the heat transport is ‘achieved by modifying the size
or the colouring or the metallized regions or the
geometry or changing the céoling elements oOr



6. A carrier body according to one of Clains 1 to 5,
characterized in that the carrier body is used 26 as

a heat source by the heat produced being given up to

t he nedi um whose tenperature is to be regulated via

the carrier body or the cooling elenment. 7.A carrier

body according to one of Clai# 1 to 6, characterized

in that one or nore light-emtting substances or one

or meFESGIE GRALIHY LRRRIHENY Srnkdgmiieng diereot.
thereof are connected to the carrier body. A carrier . -
Imdy racearting t bene fcdmiingy 1t bneChayractegkzed 1 to

int t.he carri.er body is. connected to.at |east one
ot n GRS ient Pl G arPEBiek Bagy; gibes not
body h&vee saintyabbereennect i ajfeateronl hao fldtmiet ypereening

of t e di hon y. I bo - -
ccording o BRe of T 14 o 3tk ad oflzclRFRet I o
t hat &l e bbdy fieldenmuct eamponat ppesooinvrleese, and
|l ghtciemdAd g SURSHANGE%: (s 0RQOT AREE pass th?:ough the
light-emfting conponents and conbi nati onS thereo
and,9ir¥%%rs§ “inme, is provided with standardized

or nonstandardi zed el ectrical connectors. 10. A

carrier body according to Caim9, characterized in

that the electrical connectors are |anp bases, such

as E27, E14, QU series, G series, Useries, R series.

11. A carrier body according to one of Clains 1 to

10, characterized in that at |east one and/or-

different or identical carrier bodies are enbedded in

"a matrix material with-any desired orientation or

oriented in the sane direction. 12. A carrier body .
according to one of CQlainms 1 to 11, characterized in

that in a carrier body a change in the heat transport’

is "achieved by nodifying the size or the colouring

or the nmetallized regions or the geonetry or changi ng

the cooling elenents or 27 nunber of cooling :

el ements or conbinations thereof. 13. A carrier body
according to one of Clainms 1 to 12,characterized in

that the carrier body does not have any screening

effect or has little Screening effect with respect to

el ectrical or magnetic or electromagnetic fi-elds or

conbi nati ons of these, and therefore these fields can

al so pass through the carrier body.



