2 3 NOvV 2006 *166166* Process for producing a conponent having a conductor
arrangenent which—is—suttable for radio-frequency applications Description

5 The invention deals in general terns with the field of radio-frequency
circuits, Jmmﬂu\ﬂmmmum\mcul ar the invention relates to a process for

' produci n tructures which are suitable for ragigoNdv eggency

appl i cations ofksaesubstrate, and to a conponent having conductor 10
structures suitable for radio-frequency structures. An electronic
integrated circuit with analog and digital RF and/or mcrowave conmponents
is known fpesedds Bod29o@ddlng TN ohBLAMHALEH nChl Sdlali-CAMEL 360 URSLK at €
made fromelectrically conductive 15 material and a body made from
dielectric material on®oife 8P £6F FatEo-SIARPPEY @PPiiratdPRf ectric body is
conposed of a nmultiplicity of individual |ayers of dielectric material
bonded to gne.apother. A nmultiplicity of strips of conductive material are
| ocated on"the dielectric |layers of the body and formthe anal og and
digital RF 20 conponents. .Individual electronic conponents are secured to
the body mndicemmest edale inhgesddalpse afs GoRKlUGEi ¥e 10Bb daak o- hQ gGepect
the strips .conduygt.i v terial . on the layers of the body, there are
vi as made rrgtﬁ%f:%n ﬁ%tllnvgagnggfléﬁraltnf)als%‘feﬁél %”83@ Yt i@ ?/&rlo%ﬁsss Ir}8§/ers of

t he body. ZEPIRErIhNEPHANCECT YSTUCBBASIUTI Al s8¢ cuésakiles éaf coddactimmrueappar at us
in whi cg Al fsdiloat ianal a;bglﬁr%mtse_,dﬁﬁ@sﬂ@ edc(%n@)o_aelgtr ?lgvgngf _Q%H%&jctio@_ t hg

sem ¢ uc S trat r dn .ch_an insul ation |ayer is deposite

therel% inﬁtt%lr& é‘%g?og%ltgﬁa“rir% ]f%&émsh‘?ef%lﬁgc%fs“trﬂﬁt%rﬁﬁstrate. Mor eover, 30 US
4,564,997 has di sclosed a process for producing a ~~~~~~~ Till el 1t
11111111 Irerectrbhic 560000284 -diaeu2d NV 2006, senbeonducker,apparatus in
which the specinen_ is selecti velc%/, t ched %hrou h a resist pattern serving
as a mask,"a Tayer “WHCER "5 oF i N paiTerR 1's2depdsi T8Y Myedette of a pl asma

depOSiti(N?irCUit comprises a substrate made from electrically conductive

15 material and a body made from dielectric material on one side of the
substrate. The dielectric body is composed of a multiplicity of
individual layers of dielectric material bonded to one énother. A
multiplicity of strips of conductive material are located on the
dielectric layers of the body and form the analog and digital RF

20 components. Individual electronic components are secured to the body "
and connected to the strips of conductive material. To connect the
strips of conductive material on the layers of the body, there are

-vias made from conductive material passing through the various layers

of the body.
25
Furthermore, US 4,564,997 discloses a semiconductor apparatus in which
an insulation layer is deposited in a groove formed in the |
semiconductor substrate or in which an insulation layer is deposited
thereon in order to planarize the surface of the substrate. Moreovei,
30 US 4,564,997 has disclosed a process for producing a
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process, and the resist layer is renoved, with the |ayer which forns a
pattern filling an etched groove in order to obtain a planarized surface.
Mor eover, DE 100 42 653 Al has disclosed a ceramic nultilayer «circuit
conprising at |east two ceramc |ayers on top of one ang$%v %m whi ch the
dielectric constants of the two | ayers- 1¢i ffer. The diff ng dreflectric
constants result in a ceramic mnultilayer circuit which is suitable for

r adi o-_frequerslcly. a plti cations., On the ceramc layers there are netallic
structures Whl i are CotfECtEY 6 BiHE aklr HeecHlembansleftinedy t hr ough the

layers. The ETQ@Gd eimvghogyesidt ehti@nkBoyingets SenkbTCG 15J W, nignper ature
: n of the ceramc

co-fired cer agiGSa)pash r.Qp for the producti .
mul tilayer circuit, | ttgirlﬁs) %ngé océtl%% btyhlée%)nrseﬁ i r?qtaﬁléa SERPEINdtict or
industry is POWEFE el hir§hbit daver trarsswivedi onithaties lafseguenci es in the
gigahertz rémge keadttm imcreased sicgsalgrablbenuabion at, Lhe;feed and

en ssion systens.; Hd Qg{gage primarily printed ceramc (HTCC) and

gl ass-ceranmic (LTCC) nmultiple |layers, which after they have been printed
wi th conductive layers, |am nated and sintered, realize a

t hr ee- di nensicarabter pauldo hayes W HaBdafQh o84 adi-0z f:0a4eNgYy Gifcuit, have
been used for, syst %gﬁpo.f this gggsgt. Moreover, organic nmultiple |ayers

whi ch are not hermetl¢ aré°als ed"° JSFRBYeriaYSEs Hinghow régeemnci es, t he

transni ssi orff°68%¥es 1P ihdichi g dssistcensc alonthirs st ypecheneh€asgeoN account of
the attenuatdi@Bei N ThBe: firBE HICONNRCES; - AR LAUSE, of ,,ihe high attenuation is
the applicatjQn, of, . tchierciupg erconnects, usually by neans o FRIER-film
technology, In p r_“fi culcar - BV RRars Sotcabir ekt pRIFR-TAGIUERSE i nt er connect s
produced usSPR A8 T-e@nndicogyrdrvel aveconsidder abd ek ahaOgENRittYe Hf t he

| Nt er connectwheem =@yl Sonndbeed RBOSMOSASIHo-E5, Qfeah0E,4 DL €I Gonnect g, act as
i radi ati on. E Phe

ant ennas, | i o) sive | osses through
applicati onggg%{g’gt ftffée %ég% DPYREE SR B Sngeededr e ILTAFt €dowit h regard
to their radPBRYREHIRIFCYE redpestangss” )i, nipartdpesddrtort e Phoandibang val ues,

and consequené lgeread aui2QYENCY W, 14 Ngs 2 3 NOV 2006 2 enployed hitherto
with HTCC or LTCC | ayers can only be used up to

It is known that the trend in the semiconductor industry is toward
ever higher data transmission rates. Frequencies in the gigahertz
range lead to increased signal attenuation at the feed and
emission systems. Hitherto, primarily printed ceramic (HTCC) and
glass-ceramic (LTCC) multiple layers, which after they have beeﬁ
printed with conductive layers, laminated and sintered, realize a
three-dimensional or multilayer wiring for a radio-frequency
circuit, have been used for systems of this type. Moreover,

. s .
organic  multiple layers which are not hermetic are also used.

However, at high frequencies, the transmission losses in wiring
systems of this type increase on account of the attenuation in the
. interconnects. One cause of the high attenuation is the application of
the interconnects, usually by means of thick-film teéhnology, in
particular by means of screen printing. The interconnects produced
using this technology have a considerable inhomogeneity of the
interconnect contours. The inhomogeneities of the interconnects act as

antennae, leading to extensive losses through radiation.

Also, the applications for the HTCC and LTCC materials used are

limited with regard to their radio-frequency properties, in particular

the DK and tand values, and consequently radio-frequency wirings



‘frequencies of at present 40 GHz. The HTCC and LTCC ceram cs have an

i nevitable granularity which has an adverse effect on the radio- frequency
properties and | eads to the interconnects integrated therel EaV|n
surface contour corresponding to the granularity, which E@Mﬁ ¥ WWhds to
line | osses. Furthernore, sintering inevtably leads to shrlnkage of the
substrates, which nakes it difficult to accurately. naintain desired 10
di rensi ons. More recent devel opnents have been toward replacing the '
di sadvant ageous thick-fil mtechnol ogy by using various PVD processes to
apply the interconnects by evaporation coating or sputtering. 15 However,
the sintering of the HTCC or LTCC materials to produce the wring stack
requi red i ampoeed Gushprior @stsleSITEE ¢4 LEF@Sleness ecamapoty beretddenp FRor

exanpl e, Skfgﬁ@h@ﬂesofjfaél &aIQ&IﬁeaarH}& r BQUiEHres aald terpekeatii® Rivaatnl east
950C. A te erat required even §%r the sintering of HTCC

cerani cs. . “Thasa® eﬁﬁ%l?"]éjt 'é’é V‘iiéﬁla 35 %0 EHERYeSTERCT K8 it &P8bMinect
st ruct ur esfremdnthereperitées oind peadsconnegot inhetoonhattss iistégmaiteeckheThin

i nventon ha%lfngeg e;ugfec@eeﬁgoencgﬂeesgém g 06 tﬂ{eoﬁf&l{ﬂgriwr ues
|nterconnect stens, in gartlcu ar in terns of the radio frequency 25

properti esli*FiFee olﬁjag%tto IDEHPEYEY, in a very surprisingly sinple way, by
a process as clainmed in claiml1l. and a conponent as clained in claim24.

Advant ageomtqaemdrgur@éﬂtem@qqeeféa'b@fnﬁ%g { Ol e RUBE 6L rmatter of the
correspondlﬁ% subcl ai ms. 30 "Accord he i nventl on provides a .process

for produc téatefowe“nf‘alfﬁvﬁﬁgdlszé‘é‘ﬁ(fuét’O?CC#FPE‘?PQ’el'T‘éh‘Eta‘Mﬂl 2¢7ir8dsui t abl e
for radi o-dimeggimgmmcy applications, in which a structured glass |ayer having
at | east one opening over a contact-connection region is deposited on a
substrate by evaporation coating, and at |east one conductor structure 35
is applied'¥E THEY FSIPEYACS g?l EBPRIFOYRTY SEPIRT et Mavi ng el ectri cal
contact Wi d:l’saﬁh&t(agmt&ct:htﬂﬂrféﬁllmhﬁﬁg:iggnby msanmmarze% P peceedéngly,

ih
havi ng_a conductor arrangenen I's sultable éhuency
appl i 5dt| cﬁ(fgvem,cﬁ %CﬁfﬁFFEJég of the HTCC or LTCC materlals to produce the

wiring stack required in previous processes still presents a major
problem. For example, sintering of an LTCC ceramic requires a _
temperature of at least 950°C. A temperature of 1500°C is required
even for the sintering of HTCC ceramics. These temperatures lead to

20 changes in the interconnect structures, and the choice of interconneéﬁ

materials is limited.

The invention is therefore based on the object of providing improved
interconnect systems, in particular in terms of the radio-frequency

25 properties. This quect is achieved, in a very surprisingly simple
way, by a process as cldaimed in claim 1 .and a component as claimed in
claim 24. Advantageous configurations and refinements form the subject

matter of the corresponding subclaims.

30 Accordingly, the invention provides a process for producing a
component having a conductor arrangement which is suitable for radio-
frequency applications, in which a structured glass layer having at
least one opening over a contact-connection region is deposited on a
substrate by evaporation coating, and at least one conductor structure

35 is applied to the glass layer, the conductor structure having

electrical contact with the contact-connection region.



a substrate having at |east one contact-connection region, 5 - .on at | east
one side of the substrate, a glass |ayer of glass deposited by evaporation
coating, which has at |east one opening wth a via which 23 hAy &hect ri cal
contact with the contact- connection region, and at | east e corfatrict or
structure which is suitable in 10 partiéular for radio-frequency
~applications on the glass layer, which is in electrical contact with-the
“via. In this context, conductor structures which are suitable for radio-
frequency applications are to be understood in particular as neaning 15
conductor structures which can conduct and transmt signals with

f requenC| eﬁ of dlngg.hertl';[ehg ocess ac':corg.z.t hi % tl%égntforlllecgnerbrg 89 nent Is to
be under st 004" &hco ssing not an el ectroni ¢ conponen Fn t he

cont ext ofpxcHace zaocwwem fiatwe%ta’l Gﬁndttc’r‘fért%Trrﬁfl@e‘mnehwhalleos‘elneéhﬁ)asses a

coat ed subsir ai®ioMetdRnERdRl¢RGBaRGHhicanciapkEear r angenent or radi o-
frequency conduct Of Séé?.t e‘%n%¥ wWhich. then as a nlg serves, as_a carrier and

ing at least .one connectlon .
for the connectidn o er gconponents I onenfs WYh carrier

mat eri@l and r o ot freegterney sedhPictior syhstmars. a# eilgenelraafleryof 28agd so

referred to as deadio-dar spuanpy-sUbSt Fqlcesy, Thechlassal anxeerstC@fra Bﬁ@rti%abl y
be deposited usi g an .appar tus as descrlged for in the Gernman

utility nodel B&&Fihg 2appiorcat idnehtitBara anﬁﬁc%é’ét}irmﬁe CEMACFCUl ar by

el ect ron beam 3®nesetonatéginn, B content of disclosure of the utility

model bearing AppLifiabhorRAdEbes: 202,Q25,83%:1ni & herehy d ngprporated in
its entlrety by reference in_the subject matter of the present

appl i thti on. A;c/?‘f t eﬁ‘?ﬁ G &R ITRERETEY ofPRIAEXTIRAEN PR oifte BHRP gl a%E | ayer
is applied 35 bshievaiporiateleetcoatli nogntagrowgth phasnma.i on assi st ed deposition
(PIAD). In this case, an ion beamis directed onto the surface which is to
be coated dUI’J ng the eva oratl on-coati ng rocess. This leads to further

densi fi catPoR oA FEUTTIYR SEREHEFE TR IGBETS FuiDabienERF 2605° 4 When
t he conporfertuercrormiligatientherd nwerd upAeis-opAodupedt whilhraas measimgt or

strucidure a&ﬁa&éto&ssﬂﬂa%uu@ésecihmﬁ RaLesRAGt: tQqt Qx?an%Hp§tJ1%gli B AN

|nsulat|0n of evaﬂﬁ&gtLgn gogﬁlng glass It is pOSSI eto
an z

nc1es of h
In this context, the term component is to be understood as
encompassing not only an electronic component. In the context of the
20 present invention, the term component also encompasses a coated
substrate with a radio-frequency conductor arrangement or radio-
frequency conductor system, which then as a unit serves as a carrier
and for the connection of further components. Similar components with
carrier material and radio-frequency conductor systems are generally

25 also referred to as radio-frequency substrates.

The glass layer can preferably be deposited using an apparatus as
described, for example, in the German utility model bearing
application number 202 05 830.1, in particular by electron beam

30 evaporation. The content of disclosure of the utility model bearing
application number 202 05 830.1 is hereby incorporated in its entirety

by reference in the subject matter of the present application.

According to a refinement of the invention, the glass layer is applied
35 by evaporation coating through plasma ion assisted deposition (PIAD).

In this case, an ion beam is directed onto the surface which is to be

coated during the evaporation-coating process. This leads to further

densification and a reduction in the defect density.



di spense with
of prior LTCC

co-firing at high tenperatures conpared to the 5 production

or HTCC conponents. This nakes it possible, for exanple, to

use materials which it has not hitherto been possible to enmploy such as

for exanple al
tenperatures r
such as for ex
passi ve el ectr

um num which do not have to be stable up t@3tNeV ifh
equired for co-firing. 104As. well as conductor structures,
anpl e interconnects, it 1is also possible for one or nore

i cal conponents to be applied to the glass l'ayer and brought

into contact with or connected to the conductor structure. By way of

exanple, it is
PTC, an NTC, t
conponent , Wigm

possible for a capacitor, a resistor, a coil, a varistor, a
o be 15 applied to the glass |ayer as passive eI ectri cal
floe campéridntepcesrdipmttot Bhehdnuppiiosdi s PreAece 48P 12ayer .

parti cul ar Ly, dvantageais e enbedi H@rlhs@iaﬁehewitrhveetsp@t pasonuedesmfumtet he

product i on of

“subst rat e. PFEP 1M 2ptho8

| ayer and éfspa

a, three-di nensi onal or rrultl ayer co ductor .syst 0.on a
geéer N S ccie%om t?{]as 4 STru ? ;%lgl ass
pet yiinh et-fiedst abnsigbobeReraFuLsSr ee‘t‘Rﬂréda‘F% thearried out a

nunber  of times. . thesindioyi gheal oghﬁ{é& Lpehen@Ndinls nﬁQQQLLQt PbsSbLECt Ur es

may be structured differently in order tq produce a.th di nensi. ggﬁq

conduct.or 5%€

EAPLen 'ﬁ%{F‘FFCTﬁt&Flﬁlrssé’hh%fhlﬁgh% nﬁéslélir\}lérﬁ% SR \hi ch

are for nedt@rempncey osuctorae fordiexhmiplal alayiens, vwichhéo mokthdveyee l@onduct or

system V\‘:ft‘l
structure

cont act - connec
stageposo tdake
i ndi vi dual ,

can be |ink J;e?i
a conponengPRif

FPE6 tﬂet nk §n AAYBOLAYLOH SV 1 RS $bD! & f9Fi R .conduct or
I's applied at a |later stage to be connected to a

t| on region of a conductor structure applied at an earlier
1Amsekestudtoal st3ictompecéicdnas stcgr endmgd ebettwarepntagys, it

gg %ogg 11'51@6 fSP mcgprmor@rﬂ@s@g@wtecegﬁatlh @orﬁﬂ?ﬁlﬂeﬂtg%@ bé ayers

to one another. Accordingly, it is thereby possible to form
P@HFohake Flafp| haver EB t HRES FP%?Pg’é:nﬁh’ih \RFtﬁ"’ﬁ‘FCF"edast t wo

gl ass | ayets tnBi &dhdubreste sbﬁﬁftu&ﬁp|l§iy€da3b)bf€dﬂap@ﬂ&t i on ieopddsiglanchreach have

" a conduct or_ 35
first gl asSP
on a BecofrPly
for two orsfime
be brought int
another, so th

2; 844 U gtyer S0P i.ed 10 them, Wit h apgonduckpr strycture on a

ayer e|n i'n el’ectri'cal contact with a conductor structure
PSS F}a*y@r aGf glayeyias PessiNOVRLeHIEHE e comPPRsnE  aPS5d°podsi bl e
e &leasnthioChe aipplpesitbl omedlasdhdegeone anot her or offset, to
0 contact in individual glass |layers |ocated above one

at, by_way of exanple

A partlcularly ddvantageous embodlment of the invention provides for

the production of a. three-dimensional or multilayer conductor system

20 on a
glass

carri

substrate. For this purpose, the steps of depositing a structured
layer and of applying at least one conductor structure are

ed out a number of times. The individual glass layers and/or

conductor structures may be structured differently in order to produce

a three-dimensional cdnductor'system, in particular also having

25 passi

ve components, which are formed on one or more individual layers

of the multilayer conductor system. In this case, it is advantageously

possi
to be
struc
30 conne
arran
Accor
multi
have
35 struc
layer

secon

ble for a conductor structure which is applied at a later stage
connected to a contact-connection region of a conductor

ture applied at an earlier stage, so that_an electrical

ction is created between two individual layers of the conductor

gement and the individual layers can be linked to one another.
dingly, it is thereby possible to form a compbnent which has a
layer conductor arrangement with at least two glass layers which

beeﬁ applied by evaporation coating and each have a conductor

ture applied to them, with a conductor structure on a first glass
being in electrical contact with a conductor structure on a

d glass layer via a via.



contact-connection region of the substrate is through-contacted to the 5
outside through a.plurality of glass layers or is connected to a conductor
structure of a further layer. Furthernore, an advantageous enbodi nent of
the process provides for the step of depositing a structur et €Y% ayer
‘having at |east one 10 opening over a “tont act - connect i on regi on by
-evaporation coating conprises the steps of: applying a structured _

. interlayer, with a structure which covers the contact-connection region,
application of a glass |ayer by evaporation coating to the 15 substrate
and the structured interlayer which is present thereon, the thickness of

t he gl ass doayedr, piefier abdoy pbed imge | REStwd banmdteatriaf whben stre ueisit Bohed
interlayer, and renmyi h tructu j 1, r i .t h r egibons of
the. ol Aec TS er e bR & Pk e bl LAY ot B g 20
lifted witdape 1avpes deFRfEAurRRYS AR PPESRST  ndfy “hfor bExEMpIcE, ©&Phtoduced by
phot ol i t hoghapdy -eomtaet €drll ik 8O b acrsUbiahk ecphiot ei@sgBiconkactdddl so way, it
is possible, b | ving t l.ass. | vapoyrat i ting and 25 then
Tty ropre PRRhnd e 0o L e B bR e o Syer

wi th wel | -eRrered, SERBEHTE lgedurrerht®®&gi on covered by the interlayer.
In addition to photolithographic resist structuring, however, it is also

possi bl e _fmrtmpé,eaggyﬁxanei%?%gé erb¥Bfich? en@rduced g?ia{nﬁn%' Yor for

~exanple by printing. Accordi to a further variant e process,

maski ng ofthFh%tePsﬁgéﬁP%‘i’élP% PFFEMRECD P ARANSY DT PAVIREIRT| UEEeW et ween
t ar geto antbpesiisbrat @ chntiang- dodnee@iaporeati b rbyC seddorgt roeessingf or exanpl e a
mask  whi chypbs; sseCu-eLy.Jropded to the substrate. 35 Furthernmore, a variant
of the process provides for a conductive material which projects with

respect to regi®RY B ACEALCTH o E hEP t S EREACt U EBnhECT PO Fe i ort EREFs
covered by the tkerumtarte cohnddrdon inggéerd.ayer to be applied to the at |east
one cont act - conpgeida@iod 84 91258 N 20evdporation coating to the
15 ' substrate and the structured interlayer which is preseht
thereoh, the thickness of the glass layer preferably being less
-than.that of the structured interiayer, and _
- remo&ing the structured interlayer, with thbse regions of the
'glaés.iayer which are located on the structured intérlayér being

20 lifted with it.

The structured interlayer may, for example, be produced by
" photolithographic structuring of a suitable photoresist. In this way,
it is poésible, by applying the glass layer by evaporation coating and
25 then lifting it off, to achieve very accurate structuring of the glass
layer with well-defined, smooth edges in the region covered by the
interlayer. In addition to photblithographic resist structuring,
however, it is also possible for an interlayer of this type to be

produced directly, for‘example by printing.-

According to a further variant of the process, masking of the
substrate is effected by means of a mask located between target and
substrate during the evaporation-coating process, for example a mask
which is securely bonded to the substrate.

35

Furthermore, a variant of the process provides for a conductive
material which projects with respect to regions adjacent to the
contact-connection region and is covered by the structure of the

interlayer to be applied to the at least one contact-connection region



prior to the application of the glass | ayer by evaporation coating.: This
produces a conductive, raised structure on the contact-connection region.
This step can be carried out, for exanple, by the interlayer being

phot ol i t hographi cally structured together with a layer of 5 Tpmduciige
material, in which case the |ayer of confuctive material is renoved from
the regi ons which surround the contact-connection region together with the
interlayer. The glass |ayer can then advantageously be applied by
evaporation coating in such a way that its thickness substantially
corresponds to-the thickness of the applied, conductive 10 material, so

‘that after tpfozgt@sselssqacs%x s B qtécttaygmy%t%go@a [§9i-on. nas been

lifted off, a substantiall % | anar surface 1S cTordrfe ng %o yet
anot her var P&t PEFEYCRR § HORMGEORE: FF"r%Etd Btr“&ﬂtt‘re fBr theearpre -asnnerpia ned.
above, a gl assidnay®ris hﬂ:\ﬂpngarat:elcsastectmatopfeﬁn exgambie | &;ydep@smt;e;dtagtbf ectly

above a conbagly SRRRECIHQRABAELN, QfruRd¥antageaus! ¥; lr,a%éffa' of f set,
and the at | east _one opening in ‘the glass layer 1st en W th

conduct Pve REIBFFRS "JHfiTdat odn WHéEht ¥6ea t%%B§t’%t’f1t°ifaF‘Pr3FuﬁFJa‘f?aF1a%ifrlﬁhc’é as a
base for theesybddgaerthe agmilohsathiion sufrronel oOhe NheaOREMIS@E 05 trieyCddIr €S.

.20 | IVbreov@ge,thtttslspahlsCﬁttleeﬂa}gfr anf0gadlGt 9L, St LUCtyLe- JERAA %{}éﬁgeogﬁl y
en

corrprlsethe steps of a ativel structure |nter
deposi ti ng E%r?@ﬁ@teldv%y ﬁ&?%‘%/ E°rbﬁ°f‘ IR E A T K ah Ao dhs G&é?@tfsswl th the
i nterl ayer . sWHsgaipdsely rorhisponds eocunprhsaset e fs tbs tapal Be ) 5canthbotvet he

substrave Whiderone @& trmtea@epldh%dgsl5§8§a>}e§y§£o%eaeﬁe cef ductg e%ﬁ;tcft{?t“res
applledthereto Thlbsel tleg ? { al so he hot o ogr aphi ca
structured Or proguced by strut fur%as“BFF"’tﬂtllﬁblY p%ﬁ%arcéﬁﬂ'{?ﬁeof‘s §trF’iFrEtture

for its part, may advantageously be applied 30 by el ectropl ating,

sputtering Mco@&ﬂ@ol‘_@.tyleerhrﬁﬂiﬁéi %r@intebﬁctth'é' §ﬁle|n¥mr90@§1i-!£é oneall'IB.t FJIJ al and
brought intg %Bpé agt . w tp tdhg cv%nt ac QLnnectl on region of that surface of
the ‘base which 15 covered by the  Tridffariyg: diXed | yLrast38 e TIB ¥ st r at e

itsel f *hay P%t%%r%%bnﬁmﬁoﬁ @FFWGP@ECF@@H regawploe in the form of
i nt er connecé®anddeses1vayinl so1Advant-ageayshya hee appkihed HALrgebliys i the

substrate piicogid te-SILRn0l JFPOSWILNGLAG SLIteLurad glass laver. In

particular, it is_t 0SS or a__contact-connection region to be.
provi ded oncrﬁﬁt?snf‘e?‘%éﬁ%?ét‘fl%|p&ﬁn?i'a§urfa°e as a base for the subsequent

application of one or more conductor structures.
.20 ! '
Moreover, the application of a conductor structure- may advantégeousiy
" comprise the steps of applying a negatively structured interlayer and
then depositing cqnductive material on the base which has been coated
© with the interlayer. The base in this case comprises the substrate
25 . and/or the substrate with one or more applied glass layers and
conductor structures applied thereto This interlayer may also be

.photollthographlcally structured or produced by structured printing.

The conductor structure, for its part, msy advantageously be applied
30 by electroplating, sputtering or evaporation coating of electrically

conductive material and brought into contact with the contact-

connection region of that surface of the base which is covered by the

insulating glass layer.

35 The substrate itself may already have a conductor structure, for
example in the form of interconnects. These may also advantageously be
applied directly to the substrate prior to the step of depositing the
structured glass layer. In particular, it is then possible for a

contact-connection region to be provided on an interconnect which has



2 3 NOV 200 7 been applied direct to the substrate, and for this

cont act-connection region then to be brought into contact with a conductor
structure which is subsequently applied to an insulating glass |ayer. It
isin this way possible to create a nultilayer interconnec?3s ¥ ich
is 5 suitable for radio-frequency applitations, or a nmultilayer conductor
arrangenent which is suitable for radio-frequency applications, after the
steps of depositing a glass |layer and then applying at | east one conductor
structure to the glass | ayer have been carried out just once. O course,
in this context it is still possible to create 10 further |ayers of a

t hr ee- di nensi onal i nterconnect system in particular also with passive
conponent $e¢h28PH L% d1151Er EP rEhepfubstapent 88 yErarhys mynbatt 1hBNSTtdpR of
deposi ti ngegidyl asen kayss babthhtappty/icBgtacd @oOtiluc tofdidtbuycidtetudd Accor di ng
to a refingment, ofudu0s, f96e5sn 10D Lhe Landuelor sy yglr ey, i s, bl ng
produced it 1s also possibfefor structures conprrsing Tt er ent

conduct i vERENHRBrPosERP D FAUBTSANE FraudE HEYS Tt HrUsacappictedystePhehipht &% al s
may i8 thisitedse rSeadie-¢osicned adpt NedtisHl Atdrng mSilditig)dl @Snade@Bbi Nati ons
of this type allow further passjve and actiye 20 cor’%po?ents to be produced
in one or *MoFE& TRy Vi duar®l 468 of°f W PrsTIEErRG FPRELTIEVEF . 3F T he

si ngl e- | ayes seepmett f¢rpFérinoadattssr layaranperidsn arlvhies "gubststareei s

conpl et e, cblducsoRddirtidtnal ty tResgideker el RatdlbbbercGh-ass ougSles%yer to be

deposited by eyaporation_cgating so as to cover the |l ayers which .have
pr evi ous| y" eéeégé:ﬁblﬂs%’d.m ghlasl F%Weé%nfta&s- RoteRPF P L6 ©¢ FE=2Tonduct or
arr angenefertdart yreess bt patireer dinegs dehednt ngreoeshgcpegsidi.eint 0 create at

| east onepyid chiiy0dgo thien Paa88vd Qe)éﬁﬁone-glﬂisSirﬂ:'e@§§técﬁ)ﬁﬁ£rei9@nb}be produced in
t he sane W%}/ Sqi he_glass | a eés of the ﬁonduct,or 30 arra]\%%errent beneat h
it. This FURYHET Y §7er " Ferie H&PaPT ASRIHBR 2 194§8% WKPEIHFnsul at es

t he conduerrliying rrangedwstpr witthcrwespect to the . outside. Mreover, the

| ayer of glass deposited by evaporation coating is also emnently suitable
as an_encapsul ation for hernmetic packagi ng of the conponent. 35 Moreover,

it i$%al sOTPEEETDIFR ¥ FPTARTHRGe? TGS pERGSt Yy BERpiS sandustor structure

N is being produced it is also possible for structures comprising
different .conductive and/or semiconducting materials to be -applied.
The materials may in this case also be combined with insulating
structures.'ébmbinations of this type allow further passive and active

20 components to be produced in one or more individual layers on the '

insulating interlayer.

If the single-layer or multilayer conductor arrangement on the
_substraté is complete, it is additionally possible for a further glass
25 layer to be deposited by evaporation coating so as to cover ‘the layers
which have previously been applied. To allow contact-connection of the
conductor arrangement on the substrate, it is advantageously péssible
to create at least one via through the glass layer. This glass layer
can be produced in the same way as the glass layers of the conductor
30 arrangement beneath it. This further layer can serve as an insulation
layer which insulates the conductor arrangement with respect to the
.outside. Moreover, the layer of glass deposited by evaporation coating
-is also eminently suitable as an encapsulation for hermetic packaging
of the component.
35
"Moreover, it 1s also possible for a soldering bead to be applied to
the via in the outer glass layer, preferably for an arrangement of

soldering beads to be applied to a multiplicity of vias, in order to



the via in the outer glass |layer, preferably for an arrangenent of

sol dering beads to be applied to a nmultiplicity of vias, in order to 2 3
NOV 2006 8 allow the conponent subsequently to be nounted, 280K0\ex80gp! e, on
an SMI circuit board and connected. Moreover, one enbodi nent of the

i nvention provides for the substrate 58 o conprise-.a seniconductor
substrate with an active sem conductor region, for exanple in the form of
an integrated sem conductor «circuit. In this case, the at |east one
conductor structure can be connected to a connection |ocation on the
active sem conductor region while it is being applied. 10 Htherto, for

exanpl e in LTGE trmdwn@gmer;thgumwem§ Regp dakens 0fzor | élla%giét' ggaa @ﬂw' dual

sem conductOr butl % INL bl ocks in nonolithic formin cavities
ceramic, so that c%?’ P29 FRs the carrier for the seni conduct or
bui I di ng bl ocks. By-contrast, the invention 15 allows the reverse route to

be taken, Wokbodche &@name‘ae&r B?-n:gxgnﬁ{ventpﬁ'! PQO%QL' £d dhLetbstQea chip

and the Iatter t herefore Sery (FJ carrier for the conductor arrangenent.
Accordihg t6 O'“rpei‘Sené‘rr%e"fl°8’1a iFs Sél%%rd‘lt Feftth Ph&cadts vemserndestfuct or 20
regi on i s aepiargeteronxamdler 51 the derofoft he HHegtatadesemiicohatdrer depositi on

of a StrUCTdiE&ﬂtQ'ﬁﬁS.hiea)éﬁEe hauk NG aladeeasd BRELGRBENL NG QULLaA be
cont act - connectlog‘ﬁp i on elng effected b eva oratlon coatlng onto the

substrate, “and the AapplTCatT o of°Ehtc8 t BF S HTHGPRIMGOT TS gt ass
| ayer taki ngild aeelsoRena h@lfliF—‘ﬂst si de of the substrate. In 25 this case,
therefxare, the applied conductor arrangenent with the at | east one

i nsul ati ng }ﬂlgﬁe?rt!:a%%i cQ F\B{é 3| nlgm%l asds Epltlhel%ﬁt hase\&%ggrktaat I?ﬁp%fcg?f I()\r/]vg

covers the active si de 0 sem con
particul ar Ilf:‘t%éHngl tRE vpatas sawwﬁ@te?dmeldum éﬁoeﬁa an mepdlcEs.ct he

radi ation lcesses. cavdOidnahhtle t&fdmbiemest ciof Eﬂi@ cleﬂé{r@lr&t EQRPERYILes; f,0r the
gl ass layer,and. {he ructure to a second side,
which is the, 6 posfcgr{e%l[&g%I e%rfél ?ﬁbelc’ﬂ rsgy %egsat\/l Mg° t e =Bt Feast one
active” semac‘b?l’du OFEYEGP oTP Ut Fo- T BANEEEn ¢ H’étlactthweorsiewi:%wdmmgmemtegl on to

being applied direct to a chip and the latter therefore serving as

carrier for the conductor arrangement.

According to a refinement of thls embodiment, the active semlconductor
20 region is arranged on a first side of the substrate, with the
: dep051t}on of a structured glass layer having at least one opening
over a contact-connection region being effected By evaporation coating
onto the substrate, and the application of the conductor structure to
the glass layer taking place onto the first side of the substrate. In
25 this case, therefore, the applied conductor arrangement with the at
least one insulating interlayer comprising glass applied by
-evaporation coating covers the active side of a semiconductor building
block. This allows particularly éhort line paths and therefore,

inter alia, reduces the radiation losses.

30
Another refinement of the invention provides for the glass layer and
the conductor structure to be applied to a second side, wﬁich is the
opposite side from the first side having the at least one active
semiconductor region. To connect the active semiconductor region to
35 the conductor arrangement having the conductor structure, moreover, a

via is introduced through the substrate, which is connected to a
connection location, arranged on the first side, for the active
semiconductor region. The via for its part on the second side is then

- connected to the conductor structure when the conductor structure is



35 the conductor arrangenent having the conductor structure, noreover, a
via is introduced through the substrate, which is connected to a
connection | ocation, arranged on the first side, for the actfv%

sem conductor region. The via for its pagt on t he second si iQVtﬂE&
connected to the conductor structure when the conductor structure is 2 3
NOV 2006 -9 applied. This enbodi nent is advantageous, inter alia, if a
plurality of chips of this type are to be stacked, so that the stacking
requires contacts to be shifted onto the opposite side fromthe active
'sem conductor region.. 5 . O course, it is possible for a substrate to be
provi ded w &gplded c dhtlticimbediarenange Airhtagiouenl inten dre, sifle. pAcedith ng to

yet anot her ¢ agdvantagegus.yef Laenente ot Lhe i ayenti ole L AAGS rebEres
conponent has a conductor ‘arrangenent on two opposite sides. In'this case, -

as in the 18°GfAEY tBeroth’Etrﬁds?nttohEhecB%‘iF&FSrsjélr%rpﬁﬁﬁ’éﬁﬁﬁtac(’féﬁ’i)ri ses a gl ass

| ayer of géassoappkeedebyorevaporati on coating, the glass |ayer having at
‘| east ope opening with a via which is in electrical contact, with a
contact-connection region |ocated beneath the glass |ayer, and at | east
one conduct®r S¥TITet Hr & SoPPFRBLYGIFSE S PRt aHiCc RS iIRFOVHAThME R 15 with
t he via. Fuedndertror errangeiras poovely advend agéouscedrdihe ulpst rambeherduri ng

the applicabanfbul herghaase | &Y ehe Q%vEHABR! Akl Of-CORRE NGmpbohehd gt a
tenperature of between 50C and 200C, preferably between 80C and 20 1200C.

d . .
Thée heati ngCBF T8 SUBCEFETE PhedP FPPE Y BVEHH sTf HEF oF it | Th *ofPe
nmechaniieal sthepsswodindpder ahe dradtctny asraabsengdvenrrageouwsgiors fer
nor phol ogy &f gihes gbgissal By @bspordtidess isybsineafade MPRIALN €S, ad T WAS
possi bl e -t o, br oduce parti cul Er X}_Eor e-fr,ee,gl 355 I,acy(%r s. 25 A ,bgse ‘pressure
in the evaporation- ®arrag cRahbar WHFRA S &7 Gt 5t nB® 2Fh "8 F egi on of
10" nbar, pratertasPyndchieheepigrgéoeitedrBeptarherglasel ayeri sardqanl |y
posi tive fofesbbedeetidhetbd ayalctqualdnt ¥he F0adl QEHGE GRIUH RAHOUS cgh@ss | ayers

with a,low pore depsity on the 30 substrate, noreover, it is expedient if

that surface of the substrate which is to be coated has a surface
roughness of less than 50 .Lm Yet another advantageous refinenent of the
process accoirthaxgrot®, tihehas proven advantageous if the substrate, during the

‘application qf the glaés layer by evaporation coating, is held at a
temperature'of between 50°C and 200°C, preferably between 80°C and
20 120°C. ‘The heating of the substrate inter alia prevents the formation
of mechanical stresses. Moderate heating is also advantageous for the
morphology of the glass layers; at these substrate temperatures, it

was possible to produce particularly pore-free glass layers.

25 A base pressure in the evaporation-coating chamber which is kept at
most in the region of 10™ mbar, preferably in the range of 10°° mbar or

- below,  is equally positive for the required laYer quality.

To produce continuous glass layers with a low pore density on the ..

30 substrate, moreover, it is expedient if that surface of the substrate

which is to be coated has a surface roughness of less than 50 Mm.

Yet another advantageous refinement of the process according to the

invention provides for the glass layer to be applied by .evaporation

35 coating with a deposition rate of at least 0.5 pum of layer thickness
per minute. This high deposition rate can readily be achieved without
det:iment to the layer quality of the glass 1ayers and allows a short
production time to be implemented. Other vacuum deposition processes,

such as for example sputtering, by contrast, only achieve deposition



invention provides for the glass layer to be applied by.evaporation 35
coating with a deposition rate of at |east 0.5 4m of |ayer thickness per

m nute. This high deposition rate can readily be achi eved mké“@
detriment to the layer quality of the glass |layers and al | ofs AW
production time to be inplenmented. O hetOvacuum deposition processes, such
as for exanple sputtering, by contrast, only achi eve deposition 23 NOV 2006
10 rates of. a few nanonmeters per mnute. Depending on the particul ar

appl i cation, the layer thickness of an evaporation-coating glass layer may
be between 0.05 .Lmand 1.5 nm preferably in-a range from0.1 lim to 0.1

mm 5 Part ':%Ulaéro'fya Stdbt Aofe EHAPPE Al AL ORI I RE: BH RFSES %?tlc‘&l@ﬁ”' cul ar
gl asses which cogPrlse an at least binary systemof materials. G .ass

Tayers whi GRPHHPE HreiPtPEET S FHP6 ugh *BVap8Pat 6 ‘6‘Tatgf‘%1s%1é‘§s oYt hi s
type have pa ?tﬁecma@vfeleﬁ 00dpRNGRAPS Y Akl QRealihy 0i0xl EEQUERLY 301 pOperti es
on account of their lack of defects. To make the process even nore _
efficient aifd°t'o™8ccel erate the production process, accordi ng to yet

anot hers advant ageous and preferred refinenent it is possible for the

substrate tﬁrbﬁu@mtyegluﬂébmlév%pbﬁatllsnsctobung gnm to-d he y@t%u&he
i ndi vi dual are .then obta I Ci n e substr at Sui t abl e

t
substrate r?gf‘% aY lcl nSTTHda5e iRt 2 l§FSt% Iiyl &81 8$d’f?lt8na 151 &&'858r even
plastic. | tlavsrsawsxrhpb@sq been tdgresided giyordtt evapimatia of gR@skerofexanpl e

gl ass- pl astdngs 3P nﬁt,@sparlt Bctﬂ@.rrﬁ.i/ JebarerhsiiRavinNank tLGE at2duenrduct or

arrang]f(:ments Irglgd accou e osfui: gon, |kt % Isg possi bl e, for example, to
use other conduc mat eri1al’s; “suc of exarrpl e gal lium arseni de.

"Silicon, glass and cer am c are-also partl cularly suitable substrate
materi al s cna Rk@ Ot p%casbeé«eﬁéoﬁeoe‘fﬂceia@mtaneftct Iaewnlraeél&aasi on bei ng

very siml t he I i.ch has,been a ied b evaporati on
coating. The %u%tt%%ﬁ%f?%ensasl’ ?)%ﬁ%éﬁ \QIB ¥Eat rll%rrlleﬂal Q‘gfetoﬁs pI i cant on the
same date &FefsFEePresernmeapplt eam%ﬁﬂ@m fed é&e"ﬂb&%atrmt:@rl?ear:"#%ﬁd 30

radi o-fy equenny iapp EcHll gomieddes ahkbegegl ane tmtiefdwalls coiiosbneaarbe used
in particul.gr, ahse£0re e RIPCRS SRS Ad. cOnponent s descri bed

Suitable substrate materials include, inter alia, silicon, ceramic,
glass or even.plastic. It is also possible to use composite materi&ls(

20  for example glass-plastic laminates, in particular also having ..
integrated conductor arrangements. In addition to silicon, it is also’
possible, for example, to use other semiconductor materials, such as
for example gallium arsenide. silicon, glass and ceramic are also
particularly suitable substrate materlals on account of their

25 coefficient of thermal expansion being very 51m11ar to that of the

glass whlch has been applied by evaporation coating.

The internationél patent application filed by the Applicant on the
same date as the present application entitled “Glass material for
30 radio-frequency applications” describes glass méterials which can be
used in particular also for the processes and.compohents described
here, and the content of disclosure of this application entitled
“Glass material for radio-frequency applications” with regard to the
glass materials disclosed therein is hereby expressly incorporated by

35 reference.

In the text which follows, the invention is explained in more detail
on the basis of exemplary embodiments and with reference to the

drawings, in which identical and similar elements are provided with



here, and the content of disclosure of this application entitled "d ass

materi al for

radi o-frequency applications" with regard to the

gl ass

materials disclosed therein is hereby expressly incorporated pywgy3

reference. Inthe text which follows,
detail on the basis of exenplary embodh
drawi ngs, in which identica

2006 11 identi cal
enbodi nent s
a sectional

shows a sg&&hg
with two ‘con

illustration of a
uctor arrangenents on opp

enbodi nent of the

can be conbi ned with one anot her.
_ _ first enmbodi ment of_the invention, _
h LldushiatiLan-Of gna fikt Aelruebod pent . Qf otk hignt i on
osite sides ofa

to 3H use &P0R%-cEBRITEGNE} T PR ET | ust rat e t he
process according to the invention,

the invention is explained in re

nts and with reference to the

and simlar elenents are provided with 2 3 NOV
reference nunerals and the features of various
In the drawi ng: Fig.

1 shows
Fig. 2
3A

substrate, Figs.

steps involved in one

Figs. 4A to 4E show

a variant of th LQgess steps of the process according to the i nvention

iIIustraté%lF%egggsf%ﬁB to 3E, Figs. 5 to 7 show enbodi ments of conponents

according to the invention which have been provided with a conductor

arrangenendigwhile still joined to the vabes,a Begridhashovmusarstiagr efmmt i C

| ayer arrangenent for an RE.neasurepent  si ture FLg. 9 shows a | ayer
rst edbogﬁ entcﬁé&#%e/{2Xenﬁlgg

1 1
arrangenent for open copl anar Wavegui des

. 10 shows a | ayer

arrangenent f

or

buri ed copl anar wavegui des CPW 3, Fig.

properti esp;for, neasured speci nens, the dmasW edcVaddsesi DRisR@ation of a

Figs.

3A to 3H

Figs. 4A to 4E

Figs.

Fig.

Fig.

Fig.

Fig.

5 to

8

10

11

7

further embodiment of the invention with two
conductor arrangements on opposite sides of ‘a

substrate,

use cross-sectional views to illustrate the
steps involved in one embodiment of the

i CO T invention
rocess according to the invention,

show a variant of the process. steps of the
process according to the invention
illustrated in Figs. 3B to 3E,

show embodiments of components according to
the invention which have been provided with a
conductor arrangement while still joined to

the wafer,

shows a diagrammatic layer

arrangement for an RF measurement structure,

shows a layer arrangement for

open coplanar waveguides CPW 1 / 2,

shows a layer arrangement for

buried coplanar waveguides CPW 3,

shows a list of properties for
measured specimens, the measured values being

illustrated in the following Figs. 12 to 23,

11 shows a |ist of



illustrated in the followng Figs. 12 to 23, 2 3 NOV 20M 12 Figs. 12 to 14
show t he magni tude of the scatter paraneters and their phase profile for.
speci mren G ACPW2_2 (gl ass 8329), Figs. 15 to 17 show the mangﬁlw of the

.. scatter paraneters and their phase profile for the speci A 2

" (glass 8329), Figs. 18 to 20 show the ndghitude of the scatter paraneters
and their phase profile for the specinen GQACNWP2 6 (glass (018 - 189), and
Figs. 21 to 23 show the nagnitude of the scatter paraneters and their phase
profile for the specinmen QACPWB_ 2 (glass (018 - 189). Fig. 1 shows a
sinplified sectional illustration of a first enbodiment of a conponent

according tq,the  bnyention, whigh,.i shdenetadaever abl dccgef erence nuneral
10 and has a Substrate 1 with a first side ?»,an([j1 a siogle]teSforn t he opposite
side fromthe side 3, as wel | PAETE TEnaUCEF " &PFahJeent. whi ch is arranged
on the first side 3 of the substaiate GAREPY2i 3 tEaeteP28Vveral |l by reference
nunmeral 4. A layer 6 conprising conductor structures 61 - 64 is arranged
on the substrate. The _conductor structures 61 -. 64 nay, for exanple, be

o4 ]

i nt er connect’d9s NBrigbvdr, some OF°% he® ESREUCToroStructures 61 - 64 may al so
be formed as passive el ectripafamgtegsopechttyeiCoheaetrredhiteé®t 6icr egi ons 71
- 74 are defined on these copgugher cshemct br 8264 83264, on the first side 3
of the substrate 1. After the conductor structures of the |ayer 6 have

been applied, an insulating glass layer 9 is then deposited in structured
formon the Hipsstl8sfad@03 of theskubsty apenFpdevepsPatisdhtecoating, such

that this glass |ayer has opepingstésaboventhe pposd acbiilgoamecheon regi ons

7L - 74 These openings 8 are.filled whih-as eAnduciye. maberiak 19, So
that the openings in conbinatron wth the ~conductive fillings in each case

create vias through the insulating glass layer 9. Alayer 11 with further
conductor stmystunes 211, 112, sHd3thes mappltdued ¢ thbesgkess | ayer 9. The

conductor structures 111, 112, 113, are,Ra¢Rei N f00 3cheict Boatnkeast one of

the vias, so that
specimen G2ACPW3_2 (glass GO18 - 189).

Fig. 1 shows a simplified sectional illustration of a first embodiment
of a component according to the invention, which is denoted overall by
reference nuﬁeral 10 and has a substrate 1 with a first side 3 and a
side 5 on the opposite side from the side 3, as well as a conductor -
arrangement which is arranged on the first side 3 of the substrate and
is denoted overall by reference numeral 4. A layer 6 comprising
conductor structures 61 - 64 is arranged on the substrate. The
conductor structures 61 - 64 may, for example, be interconnects.
Moreover, some of the conductor structures 61 - 64 may also be formed
as passive electrical components. Contact-connection regioms 71 - 74
are defined on these conductor structures 61 - 64 on the first side 3
of the substraté 1. After the conductor structures of the layer 6 have
been applied, an insulating glass layer 9 is then deposited in
structured form on the first side 3 of the substrate by evaporation
coating, such that thié glass layer nhas openings 8 above the contact-
connection regions 71 - 74. These openings 8 are filled with a _ :
conductive material 19, so that the openings in combination with the
conductive fillings in each case create vias through the insulating
glass layer 9. A layer 11 with further conductor structures 111, 112,
113 is applied tec the glass layer 9. The conductor stfuctures 111,

112, 113 are each in contact with at least one of the wvias, so that
the conductor structures 111, 112, 113 are electrically connected to

the conductor structures 61 - 64 of the layer 6. Consequently, the



t he conductor structures lii, 112, 113 are electrically connected to the
conductor structures 61 - 64 of the |layer 6. Consequently, the 2 3 NOvV 2008
13 substrate has a multilayer conductor arrangenent, the i ndid N6\ 2008 ayers
6 and 11 of which are separated. from one another by an insulating glass
layer 9 with excellent radio-frequency pBoperties. 5 d asses which have the
fol | owi ng conposition ranges, in percent by wei ght have proven
particularly suitable as evaporation-coating glasses for a conponent 10
according to the invention: Conponents 3 ass range 1 dass range 2 Si02 75
- 8 65 - 75 820310- 15'20- 30 Na201 - 50.12 -1 Li200.12 - 1 0.1 -
1 K20 0.1 -b:s[t ate has5 rﬁa‘u:ll%()? ayer nd(x)lct50r— a?ragh%eggl%gc rtggdlndlvn.d

evapor at i on- "¢hatin ng gl asses from fhes groups are dl asses progu ed by
Schott havilggetrhé #ed Ilév@ﬁwg’hé@hﬁésl%epéﬁteidn W@%ﬁtanﬁyhe’v\éb’g%ﬁ Conponent s
A ass 1 G assutatihh QR a8d. 1k%e 7 190vi B2 R3cdiheQ0 26110 YNl endy Profc@eh% Li 20
;Z-, 0. 3 %0.5% K20 X0.3% 1.0% A1203 0.5%1.0% 15 The gl asses which are
preferably used in particular have the properties listed in the table

bel ow. #r orfélaﬁeéswhjpcélséa‘le Ghrasiellowing 2EpmPoSHGop 1 PRIEIRS 1 11D PFLeeRt 2bY Densi ty
(g/cnB) 2. 2R1gwt, 1Ravel pactkanopadiicGratignpatably as| &lappb2€ A466&atiRef racti ve
index n0 = 1,469 1,485.onheh: hESLaLRRGR cbass aghardipg to 1 2 1SO 719

Components Glass range 1 Glass rarige 2’
810, 75 - 85 ‘ 65 - 75
B,0, 10 - 15 20 - 30
Na,0 1-5 _' 0.1 - 1
Li,0 0.1 -1 0.1 - 1
K,O 0.1 -1 0.5 - 5
Al,0; - 1 -5 0.5 - 5

10 Preferred evaporation-coating glasses from these groups are glasses

produced by Schott having the following composition, in percent by

.weight:
Components Glass 1 Glass 2
510, 84.1% ' 71%
B,0, .  11.0% 26
$Na,0 2. 0% 0.5%
Li,0 : ~0.3% 0.5%
K30 ~0.3% 1.0%
Al,0; - .. 0.5% 1.0%
15 The glasses which are preferably used in particular have the

_properties listed in the table below:

Properties ‘ Glass 1 - - @lass .2
Oy - 300 [10-5K'1] 2.75 3.2
Density (g/cm®) 2.201 2.12
Transformatlon temperature [eC) 562°C 466°C
Refractive index S np, = 1.469 1.465
Water resistance class accordlng to 1 2
ISO 719

Acid resistance class according to 1 2
DIN 12 116




Acid resistance class according to 1 2 DIN 12 116 2 3 NOV 2006 14 Al kali
resi stance class according 2 3 .to DIN 52322 Dielectric constant 6 (250
4.7 3.9 (1 MHz) (40 GHz) tanb (25C) 45%10-° 26*10_t (1 MHz) 1N0W2008 | n
the text which follows, glass 1 is also.referred to as glass 8329, and
glass 2 is al so referred to as 018 - 189 5. A further, final
~evaporation-coating glass |layer 13, which serves as outer insulation for:

t he conductor structures 111, 112, 113, is deposited on the |ayer 11
conprising the conductor structures 111, 112, 113. To all ow

cont act - connection of these conductor structures, noreover, further vias
15, which ar e[ [T GO ACE WIS CAGEIPT JO STTUCtures 11T, 5117, 113 are
present in the.figiglsB¥aporation-coating ™ glass |layer 13.|In additiop,
sol dering bea re applied I Vias 1b i n prder 19r (e sconmppnent
10 to be, for Slejlec pre, Cglpsur ed Etgzéo%ﬁ SMT circui t1heasd and eonmested. 15
Fig..2 shows @ gn%ct(éwl ITTustratron of a Turthes~edrbodl frenkteoio 8
conponent 10 heTor di ng to the invention. Thi$ enbodiment has(«a emdi of
frequency conductor arrangenent 41 and 42 on each of two opposite sides 3
and 5, respeﬁteh\éeth mechcegﬂ%gorgﬁrrarngsrga%sréf%regy 422 érgqasgfaaarlal ogous
construction to the conductor arrangenent of the 20 embodiTent

i |1 ustrat edath SBREE 2115 |13isgetedrrred %% aéoﬁﬁ&?ct ot®%rrangenents 41 and 42 once
again in each case have a glass layer 9 of glass applied-by evaporation
coat | ng SWI tH flﬁ‘gﬁgll ngas.nallnevABoqgtIJ}leEgael%g %?L%gyciéy\ég {@‘t %ﬁiéﬂ sLP\l;esV!ag

purposes in 25 electrical contact w th contact-connection regions arranged
beneath th&8*GFeP g8 Tay8t $"8 WEH COnAUEtGI St ictdPest whith for their
part are i Aepoitetnwiliehléye Vi amparsgng ntheactndyaser artramgedsol,. t he gl ass

llayers 9 of ﬂ;.heﬁpnqgcsl%wa&rr@agemeﬂﬁéctﬂn e BLSRARSy | rhbures,
enbodi ment shown in e conductor structures on the glass 30 |ayer

9 are cover@ﬁr‘w’?ﬁ ffﬂf%?er”ﬁ‘sr 3l “BvEhEF at TbRCRGET W fgFag sonducter

structures 111, 112, 113 are present in the final evaporation-coating

glass layer 13. In addition, soldering beads 17 are applied to the
vias 15 in order for the component 10 to be, for example, secured to

" an SMT circuit board and connected.

15 Fig..2 shows a sectional illustration of a further embodiment of a
component 10 according to the invention. This embodiment has a radio-
frequency conductor arrangement 41 and 42 on each of two oﬁposite
sides 3 and 5, reépectively. The conductor arrangements 41 and 42 are
of amalogous construction to the.conductor arrangement 4 of the

20 embodiment illustrated in Fig. 1.

In detail,’the conductor arrangements 41 and 42 once again in each
case have a glass layer 9 of glass applied by evaporation coating with
openings in which there is conductive material for via purposes in

25 electrical contact with contact-connection regions arranged beneaéh
the openings. Layers 6 with conductor structures, which for their bert
.are in contact with the vias, are in each case arranged on the glass
-layers 9 of the conductor arrangements 41 and 42. Also as in the -
embodiment shown in Fig. 1, the conductor structurés on'the glass

30 layer 9 are covered with further, final evaporation-coating glass

layers 13, in which there are vias 15 for connection of the component.

Figs 3A to 3G use cross-sectional views to show the steps involved in
the production of a component according to the invention in accordance

35 with one embodiment of the process according to the invention.



| ayers 13, in which there are vias 15 for connection of the conponent.

Figs 3,4 to 3G use cross-sectional views to show the steps involved in the
production of a conponent according to the invention in accordance 35 with
one enbodi nent of the process according to the invention. 2 33NOV 26886 15
Fig. 3A shows a substrate 1 follow ng alfirst processing step, in which a
| ayer 6 conprising conductor structures 61 - 64, such as in particular
suitabl e interconnects, is produced on the side to which 5 the

radi o-frequency conductor arrangenent is applied. These conductor
structures may, for exanple, be contact |ocations of electronic conponents
of the substrate, which are not shown in Fig. 3A or nay be connected to
such contact locations. 10 Then, in further process steps, a glass layer is
deposi ted, Tii-s3gylshsys 3 ay@trhaﬁnlnéoje‘-[%h?mg’sfa%vér%‘tﬂﬂsa%ﬂ SEBRNESt i on
-regions 71 gnhith @flawﬁ 6 S&ﬁﬁzaeendoebmctl;@rst&bt&rﬁuraosemf|s|ush of ial |, as

(Lustrated o0 L0, 083181 0% nfliondthed i 8 SLUEINE o160 Bl EUGHIERT

interl ayer %aV|ng Fructur es cov € correspondi ng
cont act 5 confee trRdip- ﬁegaugnsy r@nqnictormr‘uagg%fﬁﬁh d aphies - | Bhe5eefA1HBISF
real i zed byspheteldst hagr a@flle&am@ter UBd Wbhedktolomtsbhd altl e1qhteboresi st

coating. Alternati vely el %"%Vgrate {nilcR ?11 ﬁepos%% |8 9 “%ﬁoﬁ%pﬁle

process, suGlPREFSr “exanpl e printi ng surface, to pr
structures queeeedTh@rsucascqmtaa*‘stlroaw@nby Fig.'3C, a glass layer 9
is.applied by evaporation coating, this glass |ayer covering both the

contacty Cowectinm}um%' Oﬁgoclés -stlﬁ . wﬂgmsaﬂsyeqo;{sr%gopytetdhetﬁtsrgﬁsgr es 21

of the'interl aye surrou regi ons o e surface of
carrier. |nlafershavdne PERings RROYSy é‘PIé:raéchémf‘S?t’toﬁer"'f%%R néss Bf oEhde2s
gl ass | ayers&ffaee elbesFot hansthispbhd, ckness cofaltiheastinliedtiriaeed donntler | ayer .

The interlay 15' ¢ Fogn %en&vgdfue@ihw sttla§ d %M&%@Q QkelNEerWASSs! ayer 9

whi ch cover t structures 21 he in | ayer are located on, the
struct ured F‘i’ﬁuéF‘FEffei"l ET iy °1°"1”E é&“ °Fr5\i11°l’fdi’fg CﬁB“tfit comiseERFWS STIES
substrate fol|l-on ng édrlsedt apis whi ptefaceoydiregliyedow phatsalatgcbsa@shicayer 9

with openi ngs.8.ahqyed Qesmraw&tphgpmgg;e qeatlrn%glmrz;mew bwihe,
sur face below Teoen %9r. 3E befllled

for exanpl et Wet Bt g?l usrﬁaf‘%?’i §F prf§essl"h Shen aasl ayer™ X Eonpr i si ng
conduct or serigtirg eé_%l?uqu? IEP3peatgce the Structures 21.

20 Then, as illustrated by Fig. 3C, a glass layer 9 is.applied by
evaporation coating, this glass layer covering both the contact-
connection regions 71 - 74, which are covered by the structures 21 of
the interlayer, and the surrounding regions of the surface of the
carrier. In this context, it is preferable for the thickness of the

25 glass layer 9 to be less than the thickness of the structured
interlayer. The interlayer is then removed, with the regions 90 of the
glass layer 9 which cover the structures 21 of the interlayer or are

located on the structured interlayer being lifted off with it.

30 Fig. 3D shows the substrate following this step, which accordingly now
has a glass layer 9 with openings 8 above the contact-connection
regions 71 - 74 of the surface below. The openings 8 can then, as
shown in Fig. 3E, be filled, for example, with a conductive material
19. Then, a layer 11 comprising conductor structures 111, 112, 113 and

35 passive components 23 can be applied to the glass layer 9, as shown in
Fig. 3F. The components 23 may, for example, comprise a capacitor, a
resistor, a coil, a varistor, a PTC, an NTC or a filter element.
Capacitors and coils can in particular also be realized by conductor

structures of individual layers positioned on top of one another and



35 passive conmponents 23 can be applied to the glass layer 9, as shown in
Fig. 3F. The conponents 23 nmay, for exanple, conprise a capacitor, a
resistor, a coil, a varistor, a PTC, an NTC or a filter el empatnoy o5
Capacitors and coils can in particular also be realized by conductor
structures of individual |ayers positiomnéd on top of one another and 23 NOV
2006 16 insulated from one anot her by an evaporation-coating glass |ayer.
By way of exanple, a conductor structure of the individual layer 6 and a
further conductor structure, |ocated above it, of the individual |ayer 11
can be used for this purpose. 5 The conductor structures can be applied,

for exanpl tgpgkication f a further, negatively structured interl ayer

e .
and t he deb%sslﬁq%l oh T6P™ OR8| BRITEE MY PR CORIER TR BT EMgaplasshéa¥IndBEt or
struct ur eswdl df dxiefple ] B3cowivcngr i svrocioort attthe thdivi€uedridyet ie/@nded eri al

19 in the 30.9RENRESEr seidale AN ELEG LEGAl ;GONNLGLLON AL Ak ek 861, i cal

iC
contact wth the resgectl vel y associ ated contact - connection regions 71 -
74 is al sb' FPBACEES TRE EuITdBEIRAS st ruct ures may al so have structures
conprising different 15 conductive materials or also sem conduct or

mat eri al s, ,f0 L c - Licatl of: Lhe, uctor structures
bei ng car riTl{adegﬁ%iqﬁ SSJ}%I E%%Fl t@%-pg S ﬂéggdhsﬁokggdaﬁ%?gfgbrﬁ aﬁ%)‘%lerai%a s. This
al so al | owdf PUFEHEFT  MFFetH s FETUssuEes BREFHEEHF aAndd thitdspesitiesnefuct or

ar r angenenglectofcalex ampdect iver abyercaeatdhagcGeiceon diehofureet ad1,cont act s or
20 ther meil%CE&lu% CQﬁanggﬁtac-EhQi r %ggcé Inglrllc@jfvet hetevrliaz {yr'gu he t he gl anS

| ayer 9 usi ng_congucu ve materila shown in E‘?g. 3E and"tHE appl i cation
of thé®contRFELRFS BstfULLAF & pletisirat e@nPeriHicg. cBRmalecrseabeortdati ed out
in a singleic5cisd epspddyively abseiarph &ont her Gongsedioh sdJibat Les 40 sgan be
produced Dby electroplating, so that the material which is deposited first
of all, start?ng ffom t he cont act - connecti on regions 71 - 74, fills the
openings 8 and then continues to grow on the surface of the glass |ayer 9,

~where it fRlenBoddiet&0RAUGEIres thdiCh UL 5200 tdlSOurdsf c%ﬂi@&?%@gferﬁy form

Lhe PaSS! VenaQnononia L, Lt LAAL80 ROSILCrl Ol D8 CONCULEL »
st ructur es T 112" F13%t% %Be Proautsd by EVaPtrdtfoh tor exampie by
the-application of the conductor structures being carried out in a
plurality of steps using different materials. This also allows further
functionalities to be integrated into the conductor arrangement, for
example thereby creating semiconductor-metal contacts or

20 thermoelectric contacts.

The production of the vias through the glass layer 9 using conductive
material 19 shown in Fig. 3E and the application of the conductor
structures illustrated in Fig. 3F may also be carried out in a single
25 step. By way of_example, the conductor structures 19 can be produced
by glectroplating; so that the material which is deposited first of .
all, starting from the contact-coﬁnection regions 71 - 74, fills the
openings 8 and then continues to grow on the surface of the glass .
layer 9, where it forms the conductor structures and also, if
30 intended, may form the passive components 23. It is also possible for
thé conductor structures 111, 112, 113 to be produced by evaporation
~coating or sputtering, in which case it is also possible for the
contact-connection regions 71 - 74 and edges of the openings 8 to be
coated, so that the corresponding conductor structures come into

35 electrical contact with the contact-connection regions 71 - 74.

The interlayer can then be removed again, with conductive material

which has been deposited on the interlayer also being lifted off and



.coating or sputtering, in which case it is also possible for the
contact-connection regions 71 - 74 and edges of the openings a to be
coated, so that the corresponding conductor structures come 23nNov s
el ectrical contact wth the contact-connection regions 71 - 74. The
interlayer can then be renoved again, w g conductive material which has
been deposited on the interlayer also being lifted off and 2 3 NOV 2006 17
t he intended conductor structures and any applied conponents, including =~
the surface of the glass layer 9, remaining in place. The steps, shown in
Figs 3B to 3F, of depositing a structured glass 5 |ayer having openings
over cont ac'tEh(:eori]n%%%éé)réorf‘% ons by evaporation coating onto the substrate
and appl yi.ng conductor St 5Pﬁrset§{lﬁﬁfr€ﬁ 3% any frefied GPERPreEshit act wit h
associ at ed cioetadirgcermeetiaon eeghenslasanlayehen bemsepeatadplaceaarder to
produce further |ayers of the conductor arrangenent, in which case a
conduct or structure V\énhioch | -sFaE%%I ied at a 10 | ater stage can be brought
into contact W th a contact- cormneatt Fort réyforrotias CoRttRAgFeS 8-t ur e
applied at arveardavers spemjegs Forert horsaptr posestionCesggas My asaprewdsni N Fi gs
3F to 3H, ancoakMLbh@y ehe Wubbe t@ugﬁdlra§§1>»’i%g' Sor@BPLLLA 1O 0L engled, gont act
15 connecti on Legions 75, .16 ofi ﬁ_‘he surface of the coated substrate 1, the
&.

1. contact w efﬁﬂOﬁliﬁﬁdnﬁoTRisaf%ﬂfnaﬁtiquﬁfq#gas(ﬁﬁqduét(”

cont act - connecfion regi Ons expe |
struct ures ofealbforenrafedhsn Jhdar, ta drodedrefurihesul ateragof)|tas scdnayeior91 wit h

vias through-epefneg@s iR Whieh HA8Sa doa¥&Fro?lsd,ScPEAduaed, qQuel,hhgs =t

contact ; connection_regio se_g5éuqzl§,i2t0. thte gro,duct ion being carried out
anal ogously To the process steps. whiccioHafe 'Bé8n® FERERTHER TR ef er ence
to Figs 3C ti6I3F oFi y§orNcter 4Erghoweaanmicardt of ¢dr@ipr otess. steps of the
process according to the invention which have been shown with reference to

25 Figs 3B t®Q3E;: This.arignt of .the process accordin %g the invention
is based on a co_nléug‘%%\?e 'mfteriaaﬁa,lnvmﬁscﬁhoﬁvrr'lofne%tggs T HA°rekp8Rt to regions
adj acent to tHE T ¥EHeCtR v EaRt et 2k onneitliion Toeghomdandsdnsacitovered by the
struct urfe ofcohhecting erchayer 7sbeiengr appl $&dat® drhene cOBtACucHAGEt i ON
regions prior te Lheaeplication of.the dlass. .ayer 30 by gvangration
coating. This conductjve nmaterial su sequgnt y rms “the vria. :

applied conductor structures or also on vias. Then, a further

insulating glass layer 91 with vias through openings in the glass

layer 81 is produced over the contact-connection regions 75, 76,

20. the production being carried out analogously to the process steps

which have been described with reference to Figs 3C to 3E.

Figs 4A to 4E show a variant of the process steps of the proééss

gccor@ing to the invention which have been shown with reference to
25 - 'Figs 3B to 3E. This variant of the-pfocess acéording to the invention

is based on a conductive material, which projects with respect to

" regions adjacent to the-respective contact-connection region and is-

covered by the structure of the,interlayer,.beiﬁg applied to the

contact-connection fegions prior to the application of the glass layer
30 by evaporation coating. This conductive material éubsequently forms

the via.

In detail, first of all, starting from a substrate 1.which has been
' prepared as in Fig. 3A, a conductive layer 25 is formed, followed by a-
35 photographically structurable interlayer 27, as illustrated with .

reference to Fig. 4A.

Fig. 4B shows the substrate after photolithographic structuring of the

interlayer 27. The layer is structured in such a way that structures



In detail, first of all, starting froma substrate 1.which has been :
prepared as in Fig. 3A, a conductive layer 25 is fornmed, followed by a. 35
phot ographi cally structurable interlayer 27, as illustrated with reference
to Fig. 4A. Fig. 4B shows the substrate after photol i t hogr aphd N0t 0Bt ur i ng
of the interlayer 27. The layer is strugtured in such a way that
structures 2 3 NOV 20M 18 21 which cover the intended contact-connection
regions 71 - 74 remain in place. Then, as shown in Fig. 4C, the conductive
| ayer 25 is renoved fromthe uncovered regi ons surrounding the
contact-connection regions 71 - 74. This can be carried out in a manner
which is in 5 standard usage in the specialist field, for exanple by
etching. Adceridihngdver thre ivoimdadtcocormrtectrmavtieyimgagonkl 71 74 4aremag¢over ed
by a Condbh%tblla%ermir@hl als Whbwh ih Srigl edat egle QLnREQIi96t Syt J igspect to
regi ons adj acent %o ttﬁ respective contact - cognecttl on_regi on and which is
in each cad&™R6Vertd HY° ARSTYUSL T 915 SPINEI I &P Fa§dt 257" cofﬁecltﬁ"ﬁ as
shown i n Finggid®, 7% he7# ndiatdamgbglcassiddayey i9 & gnagpet iwsdcbyis éyaporati on
coating thgatdirakaags of ttlaespgtaélststaaaend9 fRelelabk by Betmggsel ected in
such a way that |tla it;leoxcin tc%g corresp onds to 1the thlcknessd f the

el evated coREURY Y miteriParaTore eﬁaﬁ e?“h"nslé St F actdr 88792 1%
interlayer @&P@lqteh%veé?rifaérw@ﬁén}ﬁ eilet‘saltﬁé ?F P30jecHs| eltdokoennct %md- | n t he

process the:egegtsom;aeen@ftothe g&@@%tt\aa/ebnta%cme&rﬁhcewerregm shd wakien es 21

are lifted off Thle resucotvm_,esd a stcrtat e ﬁav;_rq:ql angterﬁayer éer whi ch has
openi ngs above the respect|ve Eontac ConriectT on regrons”an vias in the

form of% t-he conductive 20 material located in the openings. This processing
state is iltest ratedwniin Fig. <8E. tlASlIasullES:lﬂgt gDdssappyapni ad etp;_seieecbjz on of

the layer JLhickoess gl itge &eax?t?lc'k%‘%( 59’ whichd s, Jghﬁ' L2408

t hi ckness of the conductive materi e surfac e cona’uctl ve
mat eri al 1%eizthgebictefiel gFads 2| Wkethar a‘FeaPé’trOéﬁ?ﬂtG%Y RATEPSPIRHE afBe hei ght ,
25 resul tingidiveas pifanas esevdradeconiher ipkoeeesisnn st hemahey canti nued as

eXpl ai {BEd ‘@t&&kt&?@?&@”&@ thQ @tg§la%/grt£re3&mo%gr efloI;L1 E)b&ﬁtp%gct%q?gé ass | ayer

91 in Fig. 3G and O;ﬁ further glass |ayers can be produced vias in

the same orf“& %7 i 9% <Way 2B lf’h'éﬁe RRPEREhEYE B'é%’r?néxfﬁ AnkYe giass laver

9 which cover the structures 21 are lifted off. The result is a
‘substrate having a glass layer which has openings above the respective
contact-connéction regions and vias in the form of the conductive

20 material located in the openings. This processing state is illustrated
in Fig. 4E. As a result of appropriate selection of the layer
thickness of the glass- layer 9, which is matched to the thickness of
the conductive material 19, the surface of the conductive material 19
and of the glass layer 9 ere at approximately the same height,

25 resulting in a planar surface. The process can then be continued as
explained with reference to Figs 3f_to 3G, wherein the second glass
layer 91 in Fig. 3G and any further glass layers can be produced with
vias in the sameé or a similar way to that which has been explained

with reference to Figs 4A to 4E.

30
According to an advantageous refinement of the process, the components
10 are produced by coating substrates while they are still joined to
the wafer. In this respect, Figs 5 to 7 show various embodiments of
coated wafers 2, the components being obtained by seDaratlng

35 individual substrates 1 from the wafer.

Fig. 5 shows an embodiment of the invention in which a semiconductor
wafer 2 has been provided with a sequence of glass and interconnect

layers. The wafer material used for this purpose is preferably



with reference to Figs 4A to 4E. 30 According to an advantageous refinenent
of the process, the conponents 10 are produced by coating substrates while
they are still joined to the wafer. In this respect, Figs 5 to 7 show
various enbodinents of coated wafers 2, the conponents bei g 8oV aigged by
separating 35 individual substrates 1 ffemthe wafer. Fig. 5 shows an
enbodi nent. of the invention in which a sem conductor wafer 2 has been
provided with a sequence of glass and interconnect |ayers. The wafer
material used for this purpose is preferably 2 3 Nov 2006 19 silicon,
since this material ‘has a coefficient of thermal expansion which is very
well matched to that of the evaporation-coating glass. Once they have been
coat ed whi belispi| |sipet rfddstertenealvdbera &6t bident 1 Hfe thPHEEs STPRS4PAt e shown
ibn Fi gd 5 gl@%hbre_ﬁnfe%ﬁﬁglqe\datcﬁlg@ idhyi ddatnd supsidtabascohrang gepar at ed by
eing divided along_t i ntended . ..separation_axes , 100 r ti mat el
to obtain 8’6%%%?15"33%@%‘f’uoa%egc"(’)hﬁ&ﬁc -olrﬁls Orlﬁlgtgu?% t\%\l_/%i ”é?mpﬁrsg‘g"ﬁi‘_’{lg le for g
radi o- f r equeneyocensphd careEorshiowa 0irORig: f5 hae beiedePpdurhe WaFetndvhgEl

i ndi vi dual jach iy Sen LORAPSIRES Bye8LONs a33iaMa ey @neomteatat to
connection |locations 35. In, thi a en‘godi rregt tof épe. I nvent | %? foh?v'th a
conduct or . FR3EAGEFRATES 2Ps 1 RAF AT EE TS L CoRA S TP B he WAt &F 2, or
of the subsérdatesr ktofctut§ whichwed emigablehfer sedond reddendyei ng on t he
opposite sidg;ftrom.the first side having the active sem conductor regions
33. The conductor arrangenent 4 is illustrated in sinplified formfor the
sake of clarity, with, inter alias all the conductor structures being 20
denot ad heoe byiref eténce vhmreréér 20Bas Ehdivivdgiayi durdive| sgracsndfctrhe '
conduct or ?ég[i%ﬂg%euhiéi Ry Af¥atA0e0Ushkebe R osiiednasishas been
explained wih reference to Figs 3Ato 3G and/or Figs 4Ato 4E. In

particul ar, the. conductor arrangenent 4 shown in Fig. 5 is also produced
i n mul til ayerchiorenpod Dwennho £ hhputpeseiacc oheiqeghiyctdre astagemeB: ¢f is

deposi ti 092 8- 3bL4 Gtk el ghassiabay e apd aPR ¥, Ngr CONAYEt Qlose Sidddct Wres 100
are correspondingly carried out a nunber of tinmes, and wth at%gnduct or

structlre THOYRRTTR i SiEppriRd atdsaPritderstifgPpyittg side from

first side having the active semiconductor regions 33.

The conductor.arrangement 4 is illustrated in simplified form for the
sake-of clafiﬁy, with, inter alia, all the conductor structures being
20 denoted here by reference numeral 100. The individual layers of the .
conductor arrangement 4 may advantageously be prbduced as has been
explained with reference to Figs 3A to 3G and/or Figs 4A to 4E. In
particular, the conductor arrangement 4 shown in Fig. 5 is also
produced in multilayer'form, for which purpose accordingly the steps
25 of depositing a structured glass layer and applying conductor
structures 100 are correspondingly carried out a number -of times, and
with a conductor structure 100 which is applied at a later stage being
brought into contact with a contact-connection region of a conductor

structure 100 applied at an earlier stage.

30
Moreover, vias 37 through fhe substratés 1, which are electrically
connected to the connection locations 35, are introduced into the
wafer 2. The via may preferably be produced by etching pits into the
wafer from the second side 5 to as far as the preferably metallic

35 connection locations 35, which simultaneously act as an etching stop.

Then, a passivation layer 39 is produced on the walls of the etching
- pit and the etching pit is - filled with conductive material 43. The

conductive material 43, which is uncovered on the side 3, of the vias



brought into contact with a contact-connection region of a conductor
structure 100 applied at an earlier stage. 30 Moreover, vias 37 through the
substrates 1, which are electrically connected to the connection |ocations
35, are introduced into the wafer 2. *The via may pref erabzij/@é( A& duced
by etching pits. into the wafer fromtfw second side 5 to as far as the
preferably netallic 35 connection |ocations 35, which sinmultaneously. act as
"an etching stop. Then, a passivation |layer 39 is produced on the walls of
the etching pit and the etching pit is filled with conductive material 43.
The conductive .material 43, which is uncovered on the side 3, of the vias
2 3 NOV 2006 20 37 serves as a contact-connection region for conductor
struct ur es37166rvesf as hve contrftc tomegtiangenerrt f4r dpmdgover strigturegiidis of

the surfacg @he thRBs88RNESindErenthaving the 5 vias are used as
contact-connection regions for some of the. conductor structures 100 of

t he conductor arrangenent 4. If these conductor structures 100 are brought
i nt o cont astrewrdrh the regivrecbi cdrnectiagh of egeorscoddr sy appvicattihen to the

previ ousl v, deposi 1,6tk AsaSshtla@Y &ordect 1R CARAUCEN Shé WH VEESREEtor
accordingly also electrically connected 10 to the connection_|ocations 35

on the fi r€frucsidEsot®% RE SiFhEPPMCEST PTTaRFRTERT s wehyf, E195S §°%HERChossi bl e
for the acitruetweni twnduetbuglegiions codBadto wieh suepkomthcti-aortneet conduct or

arr angenent, g%'ﬂ’s fthr%' Q&Bflﬁ%@ion %hgﬂ?el %ré\;fyns&pede%gg%t/eed 1@?9%16999&&“9”

regions to be enitte conduct or structures congduct or
ar r angenerfthe4coneBCta SERUANSEF A€ AFRPTAFBIEC R T hE I SEBTBRENt S 8 SEquent | y
obt ai ed- vy tsepansddtannfraeatide wafer ché M refgbodiementthieheuwstiratdd g. 5 i S

al so  pr vandgﬁls"“ww a1 @Q‘h&h%‘aﬁf‘&%@?%ﬁé Loy JAYEL; dp%gQito V@Qg% AL! on-

coating glass and/or a g tics covering 31 on the si -6 shows
a further ¥nbddiemEHPLiF t"Hé F?ﬁ/é’ﬁf‘?‘éﬁ?orl ﬁr%ﬁserﬁﬁntsab%tﬁoat é%e%ﬁﬂ are
li kew se jsagherk Eoor heeaftare hame cberiet6pHeglonaMcbhbé &aBEkCtor tas r angement

4. This erhadiRot, Al LiSd YE Y Ofl IcSnaflell! Med@ehdif gTDOCI Ment shown i

"Fig. 5 A sem conduct or

‘To encapsulate and protect the components subsequently_obtained'by .
separation from the wafer, the embodiment shown in Fig. 5 is also
provided with an additional encapsulation layer 14 of evaporation-
coating glass and/or a plastics covering 31 on the side 3.

20
Fig. 6 shows a further embodiment of the invention, in which
substrates which are likewise joined to the wafer have been coated
with a conductor arrangement 4. This embodiment of the invention is
similar td.the embodiment shown in Fig. 5. A semiconductor wafer 2

25 with active semiconductor regions 33, which are assigned-to individual
substrates 1, is also used in the embodiment shown in Fig; 6. As in
the embodiment shown in Fig. 5, during application of the conductor
structures 100 to the first glass layer 9 of the conductor arrangement
4, the connection locations 35 of the ective semiconductor regions 33

30 are connected to conductor structures 100.

ﬁnlike in the embodiment shown in Fig. 5, however, the glass layers 9,
91, 92, 93 and 13 of the conductor arrangement 4 are applied by
evaporation coating to the first side 3'of the substrates 1, on whiCh
35 the active semiconductor regions 33 are also arranged. The vias 15 in
the bottom glass layer 9 of the conductor arrangement 4 are applled
direct to the contact locations 35, with the contact locations 35:

accordingly forming the contact-connection regions of the substrates 1



25 with active sem conductor regions 33, which.are assi gned to individual
substrates 1, is also used in the enbodi nrent shown in Fig. 6. As in the

enbodi nent shown in Fig. 5, during application of the conductgj NgV:mmgtures
100 to the first glass layer 9 of the conductor arrangenent 4, the™
connection locations 35 of the active serilconductor regions 33 30 are
connected to conductor structures 100. Unlike in the enbodi nent shown in
Fig. 5 however, the glass layers 9, 91, 92, 93 and 13 of the conductor
arrangenment 4 are applied by evaporation coating to the.first side 3 of
the substrates 1, on which 35 the active sem conductor regions 33 are al so

arranged. . Theow kRS cbbrddpondfiy BOIdOM Ikasschayen 8 af Jhbe-gapductor
ar rangenent 2L applied direct to the contact |ocations-35 "wth the

contact locati'ons”35_ accordingly form ng the contact-connection regions
of the substrates 1 2 3 NOV 2006 21 for the correspondi ng conduct or

structures 1fi2 esmgohends n6twigbASSe biAUehed n Tg@pagggmngp+n$ 10 é/g?%g% are
obt ai ned; by %&Qg%%ti9n4ﬁggghlpe oated 5 wafers 2, as illustrated by way of
exanple in Flgs b and 6, —nay. - 18F “&x3hpa™te 18eSisfna s or dtfivo-Fequency
t ransm ssi onPPEREDt POIficRbERfdess Hagdiofirequesnti esinabhius ol Ore@ept idri godulles hows
yet anot her ®ixbofHquendieef aisivbsis aies 1 which have been 10 provided with a
radi o-frequency conductor arrangenent 4 while still joined to the wafer in
accordance with the invention. The conductor arrangenent 4 conprising the
gl ass | ayer §§; YFhowp yegFnother; gubqdimentc 9R dikpSOFatstsr Ucthireshah@Obdrs i n
g gi sTﬁas@ beeavapal e gwaa.iwzegueﬂlam@&dw%é %@E&gzeﬂneﬁé kewh 5@ bamg Vi 23

: e co 20t substrates . conduct or arrangenents 4,
after theynﬁg\eg%ggﬁ&e\é\%v%/%éegnfa%% e° V\“/'é% Ié?tf}’esé?‘(/eéltégnr a4 CFFRYPENcYy
rewring sulfStiRgcBeTY 6r cYWEEREIS Sompontntisysis €h Landbe Gonreerédt=o t he
external conrbadictor ctatianesofoct hes canparesiss 10en TR £t €6 nakagoNt act =
-l ocations argefdlupddils rp .praovided, faor exanple, with sol dering beads
17, so that 20 further ecsggpgﬁgeﬁltlgé %gﬁe B’elh?m%;it gge %’ﬁpﬁé’ﬁaﬁ‘ﬁécjtoeﬁl ing
sur f ace=mourtPHF2 T chifst GG99uctRe FaBRISTSRES 41 #fFeEhtieychses deemot have any
active congéneistisiroActior dangl y sethreas Hagls-atreai@fcor »L/1MaYg alsocheeMade

from insul ab: r@rﬂ@éreﬁ&r@:'o,ne§w hm@c% chIE b%X@éIPJe‘ét&l ARSc Y e_QJ:z.Q'ﬁitailcédntécgl ass
locations of.the components 10. The extermnal contact'lécations are for
this purposé provided, for example, with soldering beads 17, so that -

20 further components can be mounted.and connected using surface—mountiﬁg
technology. The substrates 1 in this case do.not have any active |
components. Accordingly, the substrate wafer 2 may also be made from

~insulating mater;al; such as for example glass or plastics. A glass

- which is_particularly suitable for use as a material for the wafer or

25 the substrates 1 of the components 10 is Borofloat® glass, which has a
coefficient of thermal expansion which virtually coincides with that

of the preferred evaporation-coating glass.

Fig. 8 shows the diagrammatic layer arrangement, for characterizaéion
30 of the RF properties, including the layer thicknesses of ﬁhe measured
;ést structures. Figs 9 and 10 illustrate realized structures of open
and buried coplanar waveguides. The followihg measurements of the
scatter parameters S12, $21, Sil and S22 .were realized on the basis of
these structures. The specimen designations for the selected
35 measurements, shown in Figs 12 to 23, are to be found in the table

illgstrated in Fig. 11.

] Figs 12 to 14 show the magnitude of ‘the scatter parameters S11 and

S22, 512 and S21, and the phase profile of the scatter parameter S12



which is particularly suitable for use as a material for the wafer or 25
the substrates 1 of the conponents 10 is Borofloat(r) glass, which has a
coefficient of thermal expansion which virtually coincides with that of
the preferred evaporation-coating glass. Fig. 8 shows the d| % m

| ayer arrangenent, for characterization 30 of the-RF properti®es, i udi ng
the | ayer thicknesses of the nmeasured 2best structures. Figs 9 and 10
illustrate realized structures of open and buried copl anar wavegui des. The
foll owi ng neasurenents of the scatter paraneters S12, S21,. Sit and S22
were realized on the basis of these structures. The specinen designations
for the selected 35 neasurenents, shown in Figs 12 to 23, are to be found
inthe table illustrated in Fig. 11. Figs 12 to 14 show t he magni t ude of

t he scatt endpRlanétadsr SPS} [cophrfarSpavedside adnsrhe girpPst Bé2PREs& profil e of
the Scattth@ﬁtam&Rﬂe&Z:hg BIMurQ%Ger%naads She GdcarfeppriFratefHranar
wavegui de usin e gla 832 as | sul at or_.between the a m

i nt er connééts’ 1'%Tf%g|1 s%at T r%lreéfrlﬁea ers fnsmldsséff \é\fteeng &6 é#&enrt?’gd to as
t ransm ssisgattrt EWF@#‘\S éﬁél ande S22 @4t reflephi eeteesuasienand . S22 as
reflegtion attenuation. 5 Fig. 12 clearly reveal s an extrerrely | ow
reflection Si 20f t nals at. this..sp 0 to -40
dB up to a?l?re]&ugﬂ ?5freé'5at£f4f e ore rTfolv?/caf?rg%Eétl oc{rPS\zlgl ufcejghof | ess
than -2 dBifwalst he thsea&ne@ﬂmgarfanet@wsd&t@ ah@l d52 wp alye aapprEventy fafom t he

measur ed 3l 46s F&&h&m@ér@&‘mtic@nﬁitgon 131U8s 1 aedd equeNoy a8ftR0cdz. The
scatter pararreters S21 and jgresent the v Iue for the tr nsm ssion

of the elSEBETS cBI-EroRE Sé? ﬂ‘ijleS SHECIRIESFT ec’fogn%ye R AN Bhase
profiloe ofillherscet tier Fimar afedre o S2 Frhawergyvef 50| GHz diThpesitsAT up to a

frequency Qf ;e Eiz2110ndTkRe> nﬁ%@&lé@éitvawerahsm%rmﬁéﬂ creffriepcsh be Figs
12. to 14 can al so be verified by rreasurerrgnts carrlgl§ fUt on further
u

speci mens FPAcUSFET TG T FRAi Th th?l TEPEEES T7PEIER ey aPES for a
buried coplrafudre vAvegus ke tef (barhtnéitdragsl 332892 very low dlSPerswn up to a

frequency of 50 GHz.

15
The measured values shown with reference to Figs 12 to 14 can also be
verified by measurements carried out on further specimens, according
to which:
Figs 15 to 17 show measured values for a buried coplanar waveguide

20 with~glass 8329, ' _
Figs 18 to 20 show measured values for an open coplanar waveguide with
glass 8329>-and
Figs 21 to 23 show measured values for a buried coplanar waveguide
with glass G018-189.

25
These measurements reveal a trend toward lower attenuation of the

scatter parameters S12 and S21 when using the RF glass G018-189.



Figs 18 to 20 show neasured val ues for an open copl anar wavegui de with

gl ass 8329, and Figs 21 to 23 show neasured values for a buried copl anar
wavegui de wi th glass G018-189. 25 These neasurenents reveal a trend toward
| ower attenuation of the scatter parameters S12 and S21 whep gy the RF
gl ass (G018-189. 2 3 NOV 200 23 List of reference synbols 1 Substrate 2
Sem conductor wafer 3 First side of 1 Z, 41, 42 Conductor arrangenent 5
Second side of 1 6 Layer with conductor structures on 1 61 - 64 Conductor
structures of 6 71 - 74 Contact-connection regions 8 Openings in 9 above
contact-connection regions 71 - 74 9, 91 - 93 Evaporation-coating gl ass

| ayer 10 Conponent 11 Layer with conductor structures 100, 111, 112, 113
Conduct or ststiekEureriédcdisgaboirvapor ati on-coating gl ass layer 14

Evapor ati on-coati ng gl ass encapsul ation- layer 15 Via 17 Sol deri ng beads
19 Conductive material 21 Resist structures of an interlayer 23 Passive

el ectrical ¥onponent 25 Conduct fwstikaser 27 Phot ographically structurable
interlayer 229 Separating axi s SniRbasidter GRaMREI Ng '

3 First side of 1

4, 41, 42 Conductor arrangement

5 : - Second side of 1

6 Layer with conductor structures on 1
61 - 64 ' Conductor structures of 6

71 - 74 Contact-connection regions

8 - Openings in 9 above contact—conqéétion

regions 71 - 74

9, 91 - 93 Evaporation-coating glass layer

10 Component

11 . Layer with conductor structures

100, 111, 112, 113 Conductor structures

13 Final evaporation-coating glass layer

14 Evaporation-coating glass encapsulation
1ayer

15 Via

17 Soldering beads

19 Conductive material.

21 ' Resist structures of an interlayer

23 ' Passive electrical component

25 Conductive layer

27 Photographically structurable interlayer

29 Separating axis

31 Plastic covering

33 Active semiconductor region

35 Connection location of 33

37 Via through 1

39 Passivation layer

43 Conductive £illing of 37

75, 76 Contact-connection regions

90 Region of the evaporation—coating glass.

layer on resist structure



33 Active sem conductor region 35 Connection location of 33 37 Via
through 1 39 Passivation |ayer 43 Conductive filling of 37 75, 76
Cont act - connecti on regions 90 Regi on of the evaporation-coatin | ass.
| ayer on resist structure 2 3 NOV 2006 24 Patent Cains 1. %Swgc%& for
produci ng a conponent (10) having a cogductor arrangement (4, 41, 42)
which is suitable for radio-frequency ~5 applications, conprising the steps
of : - depositing a structured glass layer (9, 91, 92, 93, 13) having at '
| east one opening (8) over a contact-connection region (71 - 74) on a
substrate (1) by evaporation coating, .and 10 - applying at |east one
conductor structure (100, 111, 112, 113) to the glass layer (9, 91, 92,
93), whi chrdrast gllettsri cal contact with the contact-connection region (71 -
74). 2. The process as clained in claim1, wherein at |east one passive 15
“electrical component, which is in contact with the at | east one conductor
structure, *is dpprPeEdst % RECYICA8S 3 SYBPEY. 92! Y109 gaFondctShe process
as claimed in cdmprmasenph@r et ag) [waash ignevighblhdor2thddbefmeatendys a
capaci tor, a reghpsi@hiosks, CObhpridi¥AkhstRlps»LTC, an.NTC, a filter el ement
on the gl ass Iayer\M%lg 91, 92, 93%. 4. Tge process as .cl ai med i.r% one of the
preceding cl ai ns, WASPRIHT 7Y e SETH5ETSF 942 0siTTnd a %troct dred>yl ass | ayer
and of applying 2Bvatg laéaktaspnenec opeiiog of8)sprerceusentagfconiderion13) are
carried out a nunbegi&f (Hinese) Wid B Ansorduct oF bt EHphbusE whidhihg, applied
at a later stage beicing brought into contact with a contact- connection
regi on of a conduct’or structure applied at an earlier stage. 30
10 - applying at least one conductor structure (100, 111, 112,
113) to the glass layer (9, 91, 92, 93), which has electrical

contact with the contact-connection region (71 - 74).

2. The process as claimed in claim 1, wherein at least one passive
15 electrical component, which is in contact with the at least one

conductor structure, is applied to the glass layer (9, 91, 92,

93) .
3. The process as claimed in claim 2, wherein at least one of the
20 elements.is a capacitor, a resistor, a coil, a varistor, a PTC;I

an NTC, a filter element on the glass layer (9, 91, 92, 93).

4. The process as claimed in one of the preceding claims, wherein
" the steps of depositing a structured glass layer and of applying
25 at least one conductor structure (111, 112, 113) are carried out
a number of times, with a conductor structure which is applied
at a later stage being brought into contact with a contact-

connection region of a conductor structure applied at an earlier

stage.
30
5. The process as claimed in one of the preceding claims, wherein
the step of depositing a structured glass layer (9, 91, 922, 83,
" 13) having at least one opening (8) over a contact-connection
region (71 - 74) by evéporation coating comprises the steps of:
35 - applyiné a structured interlayer (21), which covers the céhtact-

connection region,
- application of a glass layer (9, 91, 92, 93, 13) by evaporation
coating to the substrate and the structured interlayer (21)

which is present thereon, the thickness of the glass layer (9,



5. The process as clainmed in one of the preceding clains, wherein the step
of depositing a structured glass layer (9, 91, 92, 93, 13) having at | east
one opening (8) over a contact-connection region (71 - 74) by evaporation
coating conprises the steps of: 35 - applying a structured i pgENogy (21),
whi ch covers the contact- connection %ggion, application of a glass layer
(9, 91, 92, 93, 13) by evaporation cOating to the substrate and the
structured interlayer (21) which is present thereon, the thickness of the
glass layer (9, 2 3 NOvV 200 25 91, 92, 93, 13) preferably being | ess than
that of the structured interlayer (21), and renoving the structured
interlayer (21), with those regions (90) of the glass layer (9, 91, 92,

93, 13) whichsar ezl osat ed) %etféﬁabl? SdimdClenednbmir@bt ayreené 21) being lifted
withit. 6. TQg ngge S, s]p a| q in cIa|n15 wherein prior to the
appl i cation of the gi as§ Tayer n@ LyaPbration coating, a conductive

mat eri al - (19) rewvnleﬂ fheopetcsupgd hnresigeet t23) 5 egitbnshob® aeljimsentd®o t he
cont act - connegt it@Q éfs&isomasyezi $9 al@l@;' i@ﬂ ts@ tm aiuchl 88S11008€d on the

cont act-connection region % % é rlal (19) is covered by
t he 8truct ur eB5HERTS 98Fe]?¥?r 91 fﬁ?nﬁr t §§ %b cF%lned inclaim5 or 6,
wherein-the structured 15 interlayer (21) is produced by printing or

photol i t hogr apld ¢rosddsugk Ltrllanged 8n JNEPEOGASSAS pthad Medehd one of the
precedi ng clains, wherein the Ilcatlon of a conductqr structure at

| east conpri s%%?%?ﬁ%th?ooth§§sg%ﬁ Sabiﬁ%ﬁ RY & ¥8GAt I PefPEEFuct ured
interlayer ancomsiictieposhrtemnglcorrductiiod peadieckalwitd. respeet proocessonas

~clahged in 0ngdjgfcewecope&&%@he&&k%ﬂ@mw%%wns the @@Lé&aéol R Qk at
| east one conductor structure conprises 25 the step

appl
el ectrical |y tTAfdutts f@nﬁ%ﬁtef:?‘érl‘ecﬁirméI%@f?%p‘ﬁét| ng,) - s‘iﬁﬁt Pt ﬁ‘@t‘g‘?al
evaporati on coet)i hg.cot@redhe processctaged| aiteetajer 02 .of t he precedi ng
clainms, wherein' at |east one conductive structure, in particular an 30

i nt er connect, |s applied to the substrate prior to the step of
7. he process as claimed in claim 5 or 6, wherein the structured

15 interlayer (21) is produced by printing or photolithographic
structuring. '
‘8. The process as claimed in one of the preceding claims, wherein

the application of a conductor structure at least comprises the
20 steps of applying a negatively structured interlayer and of '

depositing conductive material.

9.. The process as claimed in one of the preceding claims, wherein
the application of at least one conductor structure comprises
25 the step of applying electrically conductive material by

electroplating, sputtering or evaporation coating.

10. The process as claimed in one of the preceding claims, wherein
at least oneé conductive structure, in particular'an'
30 interconnect, is applied to the substrate prior to the step of

depositing a structured glass layer (9, 91, 92,:93, 13).

11. The process as claimed in one of the preceding claims, wherein
the application of at least one conductor structure comprises
35 the application of structures comprising different conductive

materials.



depositing a structured glass layer (9, 91, 92, 93, 13). 11. The process as
claimed in one of the preceding clains, wherein the application of at

| east one conductor structure conprises 35 the application o ructures
conprising different conductive materials. 23 NOVv 26 12. T 33%

clainmed in one of the preceding clains 6whlch i ncl udes the step of
depositing a final glass layer (13) an producing at | east one via (15) in
the final glass layer (13). 5 13. The process as claimed in claim 12,
wherein a soldering. bead. (17) is applied to the via (15). 14. The
process as clainmed in one of the preceding clains, wherein the substrate
(1) conprises a sem conductor substrate with 10 active sem conductor

regions (33), wmhepebdesthes atalweastsohe ogmugt&redstg ttqtaurt@ (RO 111, 112,
113) is connecfed to nnection | catloQ £3§ 1 1N 4

sem conduct or T€gi on ?gﬁ)seﬁma geP?ElsnBelng Apoit @ﬁ E"i"grll3 TA% process as
clai med in cl atnededing at \ivagh doeevirct(le imséhe domducdiassr bgiegn (13 .arr anged
~on.a first side (3) of the substrate (1), wherein the deposition of a
structured gl a S Ia er 3, 13) having at | east one opening (8)
over a contact c nr?éfl%sncr%’d‘?egnl? almﬁ% PRETERF o2 1304 Y W BT at i on 20
coating onto tﬁé)suhspphud-@Qﬁmeawdiﬂhé)appllcatlon of at least one
conductor structure (111, 112, 113) to the glass layer (9, 91- 92, 93)
takes place onto the first srde of the substrate. 25 16. The process

as clai metf i n ‘CFaPTRoEES 35 iR t’t)‘té’nﬁc?t V8 RESTPCTIRIGLEORS 1 BFHR(33) i s
arranged on a ther stbssirges ((3) afmpthees substicatdjctwhi oibsicsstre wopposi te si de

from@ second Sicde (BhicMiuci¥Y cbyidie %ﬂsswtl@ae% é@e a%llea%% o 13) is

deposited and the conductor structure (100, 111, 112, 113) is appli ed,
whi ch. 30 i nclGASEReSSHEE Tt AT r dddci TG at T Y eAStBRESTRA EP3Y), which is
connected to aoooerraohi Dyrakdeat(zen c(inthétetcftwe;tsemdﬁ:,dut:hcsaﬂugblort he3)

substrate (1)“mlzeJIhQSQ£Qﬁ§%$p§§a§|alnEd in one of the preceding clains,
wher ei n

15 15. The process as claimed in claim 14, in which the active

' semiconductor region is arrahged on a first side (3) of the
substrate (1), wherein the deposition of a structured glass
'layer t9, 91, 92, 93, 13) having at least one opening (8) over a
contact-connection region (7i - 74) is effected~by evaporation

20 _ coating onto the substrate (1), and the application of at least
one conductor structure (111, 112, 113) to the glass layer (9,
91, 92, 93) takes place onto the first side (3) of the

substrate.

25 16. The process as claimed in claim 15, in which the active
semiconductor region (33) is afranged on a first side (3) of the
substrate, which is the opposite side from a second side (5), on
which the glass layer (9, 91, 92, 93, 13) is deposited and the
conductor structure (100, 111, 112, 113) is applied, which.

30 includes the step of introducing at least one via (37), which is
connected to a conneetion location on the first side, through

the substrate'(l).

17. The process as claimed in one of the preceding claims, wherein
35 : the at least one conductor structure (100, 111, 112, 113), while
it is being applied, is connected to a via (37) through the

substrate (1).



35 the at | east one conductor structure (100, 111, 112, 113), while it is
being applied, is connected to a via (37) through the substrate (1). 2 3
NOV 20M 27 18. The process as clained in one of the preceding clains,
wherein the substrate (1), during the application of the gIasE3IM¥bQ&BQ
91, 92, 93, 13) by evaporation coating,27s held at a tenperature of

bet ween 50C and 200C, preferably between 80C and 120C. 19. The process as
claimed in one of the preceding clains, wherein the pressure used during
the application of the glass layer (9, 91, 92, 93, 13) by evaporation
coating is kept at nDst in the, range of.10' nbar, preferably in the range
of 10-5 nbar bel o 20. The process as clainmed in one of the preceding
cl ai s, vm]earel Thet We°c§lsés%5 Fé?ﬂé’}e (P 8%, o9 Fhegryegeding, GLpdpE hyPevAdPor at i on
coating with a thepodistirare rai e-dofrisg theas;bplleaﬂmn of dmyelasd hiagdnass per

mnute. 21. The.precess, aﬁécg@e% bidt 180€; 1596 Cgrﬁgﬁdd 2% d gbg@a%%ﬂ@ere' n

the at | east one opening In the glass i
filled with corﬁfué?ti"(?énn%lot r #2045 P22ferFF|’ Y RGLEss 43¢ cAnsi 8GN one of
the preceding clainms, wherein the substrate (1) is coated while it is

still joingd toyLhe,ealel, eBmelhe, ROOCEPS 8% ABLIRA 0 0D e Bl e
precedi ng cl ai s, erern catlono % sgla er § 91 92, 93,
13) by evapor dtEoPFSEEEFe h’@eiisdué’ﬂﬁ%c“-thédam/llﬁP'amOﬁowﬁasé?%ﬁ édYerdéEom tion

(PIAD). 24. A csarrpem,ersh (180) bnavhperat i6ANHACEAG AT képlJQRBist( 4n thek, 42)
which is sui talg:lag,1 far F@.dln% f.reauenc %pﬁl |t%at| ons, '%nlol p%glrcul grjﬁpr oduced

usi ng the process as clained i one o pr eécedi ng ¢
conprises - a substrate (1) having at |east one contact- connectl on region
(71 - 74) 20~ omrhatpiceass Lne1ime {B.ond)oOfhtheresubstd al ins]) whéreghass

layer (9, 91, 92, ?91(3; §%}’ﬁ cglhagsz agB)I elasstatIEE ane .o yerévggor(aﬁlonwith a via

which is in electr w ththé cont
coating with a dep051tlon rate - of at least 0.1 Um of layer

thickness per minute.

21. The process as claimed in one of the preceding claims, wherein
the at least one opening (8) in the glass layer (9, 91, 92, 93,

13) is filled with conductive material -(19).

22. The process as claimed in one of the precedihg claims, wherein
the substrate (1) is coated while it is still joined to the

wafer.

23. The process as claimed in one of the preceding claims, wherein
the application of a glass layer (9, 91, 92, 93, 13) by
evaporation coating is effected by plasma ion asgisted

deposition (PIAD).

24. A component (10) having a conductor arrangement (4, 41, 42)
which is suitable for radio-frequency applications, in
particular produced using the process as claimed in one of Eﬁe
preceding claims, which comprises '

- a substrate (1) having at least one contact-connection
region (71 - 74), ' _

- on at least one side (3, 5) of the substrate (1), a glass
layer (9, 91, 92, 93, 13), which has at least one opening (8)
with a via which is in electrical contact with the contact-

connection region (71 - 74), and.



connection region (7.1 - 74), and. 2 3 NOV 2 28 at |east one conductor
structure (100, 111, 112, 113) on the glass layer (9, 91, 92, 93), which
is in contact with the via, wherein the glass layer (9, 91’@32N ﬁS 13) is
applied by evaporation coating. 5 25. The conponent as cl ai fed ? im
24, which includes at. |east one passf¥e electrical conponent (23) on the
glass layer (9, 91, 92, 93, 13), which is connected to the at |east one
conductor structure (100, 111, 112, 113). 10 26. The component as cl ai ned
in claim25, wherein the passive electrical conponent (23) conprises at

| east one of the 'fﬁTﬂﬁﬁfEdﬂﬁléWﬁWF§9ritééﬁ&HPtgf?“aiﬁésﬂégor%x%;E%il, a
varistor, a PTC, & NTE€ssdaykrl ter sel enzent3) , 15nh23h ifhen conrpontenttiashel ai ned
in one of clains 24,to 26, which includes a nultilayer conductor
arrangenent (4, 41, 42) wth at least tw glass |ayers (9, 91, 92, 93)
appl i ed by evaP¥y&tT e EoHtS AgYend®eath Aavidiy 53)cdmdeRr’éFI sty uct ure (100,
111, 112, 20 l149Bpoapplonedodmdnhem a conductor structure on a first glass

| ayer being in electrical contact with a conductor structure on a second
gl ass® | ay@r viBeacrerenh)as oBrinfheinc eApona#t wiicH appbdiesnatorieasf cl ai ns
f24| lt o 27, \Aherce]@enpamveZél_ewbﬁ&auat:&n;(q%)en@orm_r)i 51?3:1’@t 9|i£sa,sfla§me (8 dihe

ol owi ng mat ey als: em.conductor, in _particular si]licon, ceranic,

gl ass, plast |eS{:2 L%O 1.329.%1" g TopBHEAEdas” ct}r‘ﬁi Hed PR HE BI"VFEPhs 24 to
28, wherein tHETusiirst (8% (13, daAprilSes a seni conductor substrate having
at |least one active sem conductor region (33) on a first side (3) of the

subs{rate (1), . which is connected to the at | east one via :
0 26 7 'The component as claimed in claim 25, wherein the passive

electrical component (23) comprises at least one of the
following elements:

a capacitor, a resistor, a coil, a varistor, a PTC, an NTC, a
filter element.
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27. The component as claimed in one of claims 24 to 26, which
includes a multilayer conductor arrangement (4, 41, 42) with at
least two glass layers (9, 91, 92, 93) applied by evaporation
coatiﬁg and each having a conductor structure (100, 111, 112,

20 113) applied to them, a conductor structure on a fifst glass
layer being in electrical contact with a conductor structure on
a second glass layer via a via (15).
28. The component as claimed in one of claims 24 to 27, wherein the
25 substrate_(l) comprises at least one of the following materials:
- semiconductor, in particular silicoen,
- ceramic,
- glass,
- plastic.
30
.29. The component as claimed in one of claims 24 to 28, wherein the
substrate (1) comprises a semiconductor substrate having at
least one active semiconductor region (33) on a first side (3)
of the substrate (1), which is connected to the at least one via
35 (15) .

30. lThe component as claimed in claim 29, wherein the structured

glass layer (9, 91, 92, 93, 13) and the at least one conductor



35 (15). 30. The conponent as clainmed in claim?29, wherein the structured
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10 (3), which is connected to the at least one via through the

glass layer (9, 91, 92, 93, 13).

32. The component as claimed in one of claims 24 to 31, wherein the-
substrate (1) and the glass layer (9, 91, 92, 93, 13) have

15 substantially matching coefficients of thermal expansion.

33. The component as claimed in one of claims 24 to 32, wherein the

glass layer (9, 91, 92, 93) of glass deposited by evaporation
coating has a layer thickness in a range from. 0.05 Hm to 1.5 mm,

20 preferably in a range from 0.1 Um to 1 mm.

34. The component as claimed in one of claims 24 to 33, wherein the
component (10), on two opposite sides (3, 5), has a conductor
arrangement (4, 41, 42) which compriées a glass layer-

25 (9, 91, 92, 93) of glass deposited by evaporation coating, that
- includes at least one opening (8) with a via which is in
electrical contact with the contact-connection region, and
- at least one conductor structure (100, 111, 112, 113) on
. the glass layer (9, 91, 92, 93), which is in contact with the
30 via (15). '



