.. ; e3¢zl F>6&Tz_ 1 SChott AG Process for producing a conponent having a
conductor arrangenent which is suitable for radio-frequency applications 5

Description The invention deals. in general terms with the mm‘mmm\mm“m“m‘
radi o-frequency circuits, and in particular the invention H

process for 10 produci ng conductor structures which are suit ablgydor

radi o-frequency applications on a substrate, and to a conponent having
conductor structures suitable for radio-frequency structures. It is known
that the tr&sidtE @ he sem conductor industry is toward 15 ever higher data
transm ssion rates. Frequencies in the gigahertz range lead to increased

signhal attenuation_.at th o cthit neR€ i wikh |
e (skﬁﬁfm&ucflggda A6 SHThE SR80 %Castcsn& ebl mu@ A y

printed ceraff ¢ ass-ceram c mul ti pl e | ayers, which
after they have been pFFrﬂL@Ganec KoE Gitdiiet r\?@“?’é'ye?%ph%'fﬁ%ét ed and
si ntered, realize a three-dimensional 20 or nultilayer wiring for a

radi o-frequency.circuit, have been used for systens of this type. Mreover,
organic nul??%ﬁ%éﬂ?—é’yers which are not hernetic are al so used. However, at
hi gh frequencies, the transm ssion losses in wiring 25 systens of this type
i ncrease OnTﬁ&ngléﬁtl% ddwesaid @Bﬂé&dmﬁeﬁnﬁs when ithé erieddngctadicOfiees@nse of

the high attenuation is,the a i.0 e, ,C e esHS ly by
means of thFH{:“f"F’F’rnaf‘gchfhc?FrtPC% atth ?‘l‘cu Lot Ei]“lirrt\:%an‘g(gl(r)‘l:1 Eié%r essgnf@rl nting.

The i nter copn@intcsng)rc@ddmrusmgtlﬂfﬁssWb@&‘hﬁé? @g‘ytw&\?ef% EBAET FEPAHIREY

i nhonogenei ty, f. aHlﬁls?’Qn'ams@lEé?&@B@Ctanaow QUESTpORBE: |hahnrg)gemm¢bes of the
i nt er connects act as ant en ? r%g to ext r}%!: osses t hr ough
radi ation. AFSYEUFFE S&bf)?ki T ° FHE Fr *fcC materials used are

limted with regard to their radl o frequency propertl es, in particular 35
the DK and tanh, \éﬁ&&&?%ha@r@lecefé%aqm&tulaysernadbzmufcteﬂuaaﬁgtm b6 ngward | 2

enpl oyed hi therto W th HTCC or LTCC | ayers cano e o)
frequeréi es *BF* dtiopiesaht FOeRpe TN ef'?t% Eg‘r%ﬁﬁ gé ave. an

i nevi tabl e geagillaad top mmsm§lana3a@ve¢rs@te¢rf a&t then feekd anddtHEFEfuency
properties %ggtém%adéléh%rEéﬂep&%ﬁl@ﬁ%‘iﬁt:éd icatgilcatiertc) heieighads keavamg a
surface cont corresponding to .t ranul ari Ly, whi ch | ikew sg |eads to
li ne | osses.(LTCC) multlple layers, which a ter they have been print I
conductive layers, laminated and sintered, realize a three-dimensional
20 or multilayer wiring for a radio—frequehcy circuit, have been used for
systems of this type. Moreover, organic multiple layers which are not

hermetic are also used.

However, at high frequencies, the transmission losszes in wiring

25 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 technology, in
particular by means of screen printing. The interconnects produced
uéing this technology have a considerable inhomogeneity of the

30 interconnect contours. The inhomogeneities of the interconnects act as

antennas, 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

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

T
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, Furthernore, sintering inevitably | eads to shrinkage of the substrates,
which nmakes it difficult to accurately mgintain desired 10 di mensions. Mire
recent devel opments have been toward repl aci ng the di sadvant ageous
thick-filmtechnol ogy by using various PVD processes to apply the
i nterconnects by evaporation coating or sputtering. 15 However, the
sintering of the HTCC or LTCC materials to produce the wiring stack
required in previous processes still presents a najor problem For exanple,
sintering oémeloyed GCthertanivetl BHEF oasLEEG emrEPat 805Y P5t “I¥hEP $50C. A
t enper at ur e;0f,, 1500G b5 dcegiidad £ven:zf anetimecsint ertageohnidECTGRRANI CS.
These tenperatures | ead to 20 changes_i jt tyetures, and
the choice &RYMiERYTERRELE et é’?fcg?galssﬂ’l %ﬁl&#esgg{rt%gglqﬁsgﬁ%l%% %s therefore
based on thersiveect pobpprtdes dindgleadsr bY ddei FTEFERNTEEE QTePRAEY Fhfre'n
particukar pn &er msQkatheohasdiocéFrepentyg 2 proparhiBeitFhivhiobj ect is
achieved, in_a very surprisin Il sinple way, by a process as clained in
claim1l andlék"t‘,"dﬁﬁo]ﬁé‘ﬂf’ U PRI mRE I n clai m 24, Advant ageous configurations
and refinenents formthe subject matter of the correspondi ng subclains. 30
ﬁcc_or di ngl yFé;mrjngyeelnggmr@ﬁ@\&&ﬁgﬁta&_lprm_esStof enrjkadelcifngha conponent

avi ng a conductor arrangenent i i,S -Sui r adi

appl i cat i on&WPFEaRRT ¢ A P‘FE?:? dF e%lj}gfll%l} Itéﬁércgﬁ%%lxgﬂ%&%gggéggﬁég openi ng
over a 1wont dchersannecti on region is deposited on a substrate by evaporation
coating, and at |east one conductor structure 35 is applied to the glass

| ayer, the conductor structure having electri ci.Mth the

cont act-conr‘l’éé%irﬁﬁe?‘é&%?ﬂ@me?t%%ﬁ%‘?‘,g’r‘a Pﬁtgolwga/?&ftjﬁgg%ér%gettéhse according to the
i nventi on caish®ranssgkcne pricdutidmatedmpdemnby Hdiragrar ieehdiet B°CaPTFEhgenent
‘which is SU'ttoa%L f Ol a0k QuhheAUens evapptdieah i@asimhoesmompriges - a

5|
substrate havi d’gt | east one contact-connection _regi qn, - aty,d east
one si d& of HoWevubkhs éﬁ%?erénél%i"s§g? ngg o %{: as‘“éﬁ%ﬁggi %Oggrg%gvg%orati on

coating, whivaBiftpstaék lregsirednin @peviawy wradssees ishihiPERsnEs| & I&EL ri cal
contact with rtoﬁfemc.oﬂgxa%gcgmr@cgJ.rﬁ@r[ﬁggio@nan andc -ceabmic@sfuinee £onduct or
structure wiich 1S suitable in 10 particul ar Iéor r§d15%'otéei%u99 b red

appl i cat i onscempexatarylofsat | arar P WAFcH FE™STREecfrical’ contact with. the
via. |In thisveantd@xthe Gondercingr ofs AT tagresiaghi Besgr eepgira e 154 t°

radi of r gguengy, SBPLLCALJ 905 AEnd® Berindelnt gad tha gaite s anesonsani ng
15 condtict or” St uctures which can conduct and transmt signals with
frequenci es witerialifets t1HBAT®GHz. In this context, the term conponent is to
be understood as enconpassing not only an electronic conponent. In the
context of 1he ZhALESeNl LINRRLLOBaslden! BlMcmOBeH ol shoenaprpasses 2

coated substiate wth a radio-frequency conductor arr.an 1t :
r adi of r equenEFeEeRTRGEE oTYo5§%% e R??r’fitéﬁ‘}l]taﬁehn ST L?%i Ehes%rgéﬂéégtfgs&%enggr rier

and fora¢he gepeeetdsonTmfs bhifechets eohporednt &1 aSrery gRrRFGHHRAANEL RSt h

carrier mat evrli al banad . Q- 14 @9UERGY 1 £ NQAYRT OLnd VS RPorRhe Heresthddy i25
al so referrefo as Fa I o-frequency, substr at es,. r;l' e | ass Lgy%lec jéct;

preferably beladBpdsi PETPRIEPRAY S OHTHF At TES A HES I EBEY " for: exanpl a. i n
the German ukiddetYyosmadel cdreaspangieppubektimon nunber 202 05 830.1, in
particul ar by el ectron beam 30 evaporation. The content of disclosure of
the utility nodel bearing application nunber 202 05 o§:30.o ks nepgreby.

i ncor popat edA¢ePrpinglynt PR tPVERF IPRIRFPENEE FrPTINE S ull) Rt matter of the
present appl i&@on@t having a conductor arrangement which is suitable for radio-

fréquency 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.



». According to a refinenment of the invention, the glass layer is applied 35
by evaporation coating through plasma ion assisted deposition (PIAD). In.
this case, an ion beamis directed onto the surface which is to be coated
during the evaporation-coating process. This |eads to further densification
and a reduction in the defect density. r, 4 Wien the conponent according
to the invention-is produced with a conductor structure which is insulated
w th respect to the substrate by an insulation |ayer of evaporation-coating
gl ass, it iAscpodigiohye the BHoSSERACCRAFINICER fHhe| HyeREIM GR™ tenPeFatir es
conpar ed t Qohfcd aPEGHBERO MaOind ki O6nduttds akriiHebetOrpoOsedsSsuifabse makes.

it possible, for .exanple to use -] ILSh okl has not hitherto been
possi bl e t o Enpiby, §{é%’ oA ?B?lcégsr’fg e a u\rglgnﬁ%semhi ch do not have to be .

stabl e up to the FhbtFEEAPEVARPYrats L PafuPRR FOPBRICt 69115 A T8 A wel | as
conduct©r structdH e6,1ead€homs sfdy oExaEgpkebdtrhes Cangbatss laydr bs ks
possi bl e for one, or nor.e. passi | ect i 0 t e i o the
gl ass | ayer and dtﬁp(?ﬁb%etd F‘ztega %ﬁ}tggtg C\t/aahfl@dr %gggr%lnﬁelggea tigaét%hggﬁ%%gﬁ%}t%r
structure. By wayithfaexanphich i inselrsdsitale cppfach CiiYaths §P Y esistor) a
coil, a vari at orgondefHion 8&4ilNAC ardd0 be 15 applied to the glass |ayer as
passi ve el ectrical conponent, .0f. £, A,k Ghi 8 47804 d.01 De sappl i ed to the
gl ass |ayer. A pa teu arFy agvan% ageous errboéll ment of tf11e i nvention

provi des for thepgrodukar Sor odio tiypaeangy nanpditeMaionsronmibe i91ay@rla¥B8hduct or
system 20 on a sybshr 8¢ 8n Ectihéfl poipeseyithhenstveps of depositing a
structured glass |ayer and of applying at |east one conductor structure are
carried out a nunber of times. The individual glass |ayers and/or, conductor
structures Fmyhbe conkent .urerivgteT etanetyrep nwrw:ge#ret 8ubrBdE ceraradio-

t hr ee-di rreng}é&gaiﬁc}cgp%&taeﬁcar&yakemo b meﬁ@ugaq phsti duayt rg ﬂé':arﬂﬁ.ssi ve
conponent s, ich ar Qrne n_one_or re i - Js t he

mul til &yer E‘\(I)'wf%‘b‘ﬁté?rorsg’é‘?"s uget Pact e %%r‘ggl?giatnﬁi e §%téa18§§£ir’§%ossa bl e
for a condutamuentiagcotirtd oty thans! &Bplied at a | ater stage to be connected
to a contact connection region of a conductor structure applied at an
earlier stage, .so that an _electrical 30 .copnection i at ed between two

i ndi vi dual ?‘é)}:élr‘§ TRy (‘fg?} telor Prrl%nntgé?r&rﬂ ED:"?m .3 Seﬁ{oﬁdls%i dual |ayers -
can be |i nkedcdmpassieganest eety afcebsadirpryic COTROTERE t H8r By CPBREIhPE B6 form a
clorrpon:aet \A@Lév‘\g%nl@ﬁﬁlﬁanmﬂgt,i Ll@é/%lr@wgdg@ﬁ@& AL oA BYEIIRAL s oM tahccﬂatteheaSL L WO

gl ass | ayers iC ave been, applied by evaporation eac ave a
conduct or 38"R§TALE erléhaapﬁFFJeocf%?Sqlfeﬁlé:?’n MR A 86%613%@%%9 g?r%cﬁgare_ on a
first gl assfteypencheionguéteresrtem; cdiickdieacts @ vhita seBifdudt Gr C8fFift ure on
a secondI g{/ﬁfﬁéhflo@y@(e \égﬁ’nq%tY&g-ofbf@tHQME)onédtslSsi&Ji$Qr maﬁmhesfmm\Aﬁ or
nore via ich are positioned above one another or et, to rought
into cont acfa’Frrfef‘n'Eﬁ"\p?iraﬁ]alangl ]éasdsml'%e/lrye P &1 6 "8ba' g’t%ﬁsetagﬁo g?aﬂsyg t hat ,
by way 26f exasplrefemredont aet ratienbreduency eygbeirasPst he substrate is

t hrough-contacted to the 5 outside through a plurality of glass |ayers or
is connected to_a conductor structure. of_a further.|ayer e re, an
advant ageou$h® fIEa7 meXE™ 012"t RE® |’:8%J{é/s§epdre TPHEY Fort ﬁg asptpe%é% £én;;osi ting
a structur edegtEided] dperetvampiag iat the gsrmamuat 11§ typratied gPeAFarg a
CO”taPt'CO”'A?Siiic‘a@i&ﬁ%ﬂﬂexb»oEVoar,p@mtli,onn%@Eimaewehwohh&aﬁteps. of : -
applying a structured interl ayer, V\%,th a structure éMlligh ngg\égbseawlg

cont act30confERRIGHI LG TBA, SR EPPIF cCAITORTET &° diPSs8 1 ayer™ by evapor at i on
coating to tabplikhtsobsiimade 2and % B0 st Hactareby ingpepdrayed iphith sP&§ixa¥sent

thereon, the tPé'f%'&QﬁéeS 1af eddu ReSmita¥ueroPkRE erablye Bgpngrakess. t han t hat
of the structured interl ayer, and
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 proéesé. This leads to further

densification and a reduction in the defect density.



r.

- renoving the structured interlayer, with those regions of the glass |ayer
which are |ocated on the structured integl ayer being 20 lifted with it. The
structured interlayer may, for exanple, be produced by photolithographic
structuring of a suitable photoresist. In this way, it is possible, by
applying the glass | ayer by evaporation coating and 25 then lifting it off,
to achi eve very accurate structuring of the glass |ayer with well-defined,
snoot h edges in the region covered by the interlayer. In addition to

phot ol i t hogfmshtiee cempanenstFEretinge HEWEVEPEIT 15 PLA8GTDILE Bl e for an
interlayer @fnaubts: bypetude haipk aducedildiedotibly, rebpectexanpiee shystrEat i ng.
30 35 According to further vati L he i {hE to
substrate i & & fleI%:EtugatJb%f1 e eﬁségfe%ggﬂg{ﬁgg{ﬂgcgggggge%g?ﬁﬁkt%gpg§s and
substrate dérspagse Wéte\appinindont ddaki YRIPPTTUESS CoPBITSEX EAPI"E a mask whi ch
i s secugel yphendethat of thaos uhgtr e @rcEwonh@lemds e, Thas waikkeantt ebstibdepr ocess
provi des for a conductjve material | C j.ec I t : i ons
adj acent toE?rhSX?:"("PﬂTeactfq élgﬁnmea% ﬁ)anls\rl\lg%ll%njpgﬁl& ié&c%g%elﬁg%/&? hpeéés%tl%g%t ure
of the intetrd @peiont.osher agpfireaxawplenal Wintba¥highdocaft Bete E6nfect i on
region 6 prdfak &P chhenappéi cahbparrcofed heqglrasstdrayerfilpyngvaporation
coating. This produces a conductive, raised structure on the '

cont act-connection region. This step can be carried out, for exanple, by

t he inter| ajevebeiarg cPRBICEPT tHEYF B c AYUY 3t FOELPERI G d@éfwneﬁrqéh 3 | ayer
of 5 conductjvAspBiakigle fbh oMai 6h mo@s ashevd @yectabal andpetdnte maberial is
renmoved fromthe . regions which_ surraund t t - ti j

t oget her wi EPPY A8 t’r%ttg?lgagﬁg?.la?lﬁ’é ag%aggoﬁgggel?&(g:aﬁ&tttﬁgﬁqggga%fgg{élgﬁlgﬁe be
appl i ed by evapper edridont@oatiwervicn. Rychan ofas*aRat, iitsiy eERHESsEor 2

subst anti al Ly, £qrL£SRORLS: sk0r | hecbhi,cknasssedr,t heprpphi adtc, canduct i ve 10
material, so that after the ass | ayer .%bogleectthgacacloggnz\icgnéggnngc 1.on region
has bedf |i FPRIGeEf T TB® ISP alftythl 33 PRPUnar Sstrface S present. According
to yet anot lierteraeiamrnt ofo bheanpdvehttioophe filpst lg¥erll, for exanple as
expl ai ned above, a glass |ayer having at. | east one opening 15 is deposited

directly above a contact-connection regjon_or vant ageous i | at er al
of fset,  and? PRFEAFIAE¥t 2BRBEBFENF it f’%”?eﬁlé: U §§§ né’fg?lﬁ%sb%{%\)gﬁre?i%red with

conducti ve mat erroahctibhi of trothsreedirensionalbet anid F&ldypr ptaddetFUPYHE as a
base fagj, the suh3gouent . aRp! LeAl befpdt, ONR BEediDbE ROBEUGIGN a Hrrtetureas. 20
Mor eover, the applicatign of a con ucﬁor structure tnoazysgrdvcggtéigggusl y
conpri se th@latepaver 288 MY PRy A R at PoE T8 (IR Tisd  t erTayer and t hen
deposi ti ng centiat owme amatreirabt arimefhe Thasadihidial helnshelayer8aa®doii t h t he

interlayer. e h&&@?%érﬁc&@e@ Q%F%eCMEi:@i%ﬁ e eSSt ah &rder adposadcae
substrate with one or nore applied glass |ayers and concht r_structures
ﬁﬁg %rsé)pﬁa

. : plie !
appl i ed t heretbreeTRIReTPAPRAY SPRAUCHEY FEF e gIRESF T o REER
struct wsed @aspiveduegonbytst whtdtueee forned iongoneThe mangdiediyidedl dayen®e, for

its part, may E’}QeVﬁﬂiéjTQ_%%?'&én&?ct%ﬂ}pHs‘%deOmbyhﬂ @abé ORkaid Rgvaspytb@niyng or
evaporatlon Coatlng 0

. electricall y conduc;rgif\ﬁe, mat e{fjrer%l' and ngruggg dnto
contact wit PopREPlEORP At EFHIEEDT SHTFEIF BB "t HafPBUTTal®e “of “the “base whi ch
is covered hy bdeocnnsitdedt to1g gbasstleypeectid3h FémosudStar aprducteel f may

al ready have, a condugt gr (StJUCLULE: 1 §,0%cE3AMBbEtaR Lb@1bormeal
i nt erconnects. ese r‘?ay al so advant ageously  be aﬁgl i ed gl r.ect| 0ot he

USLY .,
substral® prdogreqtdophie SEepred Pefais68 Tong iRy deYtedt giiesSXTRYVER" | n

particul ar, drirahfemeA€nnaossd hheifidnah legatackadenidntsdonoreg arrtherbe
pr ovi ded on Aaérc]:olréjltn%&&,oque?; t‘?@k&é} g@§sible to form_ a component which has a
multilayer conductor arrangement with at least two glass layers which
have been applied by evaporation coating and each have a conductor
35 structure applied to them, with a conductor structure on a first glass
layer being in electrical contact with a conductor structure on a

second glass layer via a via.



. been applied direct to the substrate, and for this contact-connection
region then to be brought into contact wsth a conductor structure which is
subsequently applied to an insulating glass layer. It is in this way
possible to create a nmultilayer interconnect systemwhich is 5 suitable for
radi o-frequency applications, or a multilayer conductor arrangenment which
is suitable for radi o-frequency applications, after the steps of depositing
a glass layer and then applying at |east one conductor structure to the
gl ass | ayer BR¥RMETheldn 18 A SPeBPHiPLS FOF BIfcer moFechifesihighnathPestonPekt it
is still possédd ené anctrat erlekfidtt er bé aypeightofint chheecdinengdi oivtakl
| nt er connect, sysh el o RALLI S8 ol SoMeth RABRLYE O AIODL A1 o at ed
t herein, by~repea diy carrying out the steps of depoSiting a glass |ayer
and appl yi n§oBEaSENERVEEEIY FEgigr &F 5 APESFind® t ITRUIRTPARMERE B thhe
process;s whegtdise evmgRtOplstdluel e glssdeayayspooduc echrekted tal 80 possi bl e
for structures.c rdesl, 08,4l r n i ve and/ or sem conducti ng
materials to- de“"gg%ﬁ%& heg% g?%%}%g %ﬁ%&f n this case al so be conbined
with insulating structures. Conbinations of this type allow further passive
and active ZQrOROEAENES dd¥aheaderas ieBadimenoneE @he MMbeesNBirovidisal fdrayer s on
the insulati inter er...Lf th L 7 | |t | r dyet or
ar r angenent tg% 1558 osgu%é Pare f s gg?r%l@g% %‘? gﬁ%(?% élggedi taib%)%gglglgyl%%gm le for a
furt herlogl asserihgl ayeyr at ePIFECHEPHBFIEAn DYFIE0R JBT AYIRIT2EHM FARF$E as to
cover the | ayepSi-wbivle Beas previously been applied. To allow
cont act-connection of. the conductaqr. ar ment_, 0 S € pibdiql S
advant ageous| y pgggﬁﬁfg ?5ﬁfP%%F€8a?%féa t%éﬁgk§igt%%§8§g% t%%%bfgkgslayer.
Thi s gl ass | ayer tbarrdy&aprvdorettiPn t89e°%ane way as the gl ass | ayers of the
conduct or 3Q arr apgeimRtobereatdlab . 1alBk 2yf Uvdigteatlay ebaian serwue as an
i nsul atj on | ayer ich insul ates . the cond, r Lth respect to
the out’si de. NbrggggF?tFHgl g%%ﬁt5¥8br§§§H§%g%?%%e q@n&g ﬁgéégion coating
i s al so eni nent| yhewganabtle a&5icmespcfpsht Alpsh RELT RELARTAREY prRiRagiS®§ of
theI _co(rjrponen}]. SQhQ@r&gﬁe&ﬁ tht ét&raix&@fipﬂ&%h:b&}%r;,oamgl so:c dering bead to be
applied to the via in the outer ass, | ayer, prefer or. .an ar genent
of sol dering bea(f§m?"6m§et}éepﬁltf’éccf%f8 a0 ST c“%ltt§ B séi%g,loflsn or eér1 to

8 all ow the conpaiess lswbseddentdry terayed myubhedtriciures ainseelavss HingMr

circuitygpoard and ;jepangsted.. . Moreover, one enbodi nent of the invention

provi des for the substrate 5 to conprise a sem conductor substrate with an
active sem conductor region, for exanple in the formof an integrated

sem conduct dhecstrrmattred pntedrvlgyeragay. tfhe enampéasbeopredgesdidyt or structure

can be conngglhesh itQospannehtlhofidiagald aNsBRablee pA6td e i SEMIE OHILCLAYF,

region while it is being qypli d. 10 Hi&her 0 f%r gégg@é@iknc&igg npdul es,
the path hastheRm FaRET ofY iARPEGS: ity SRS VidtalPY seMPCoRH et 37 Bur | di-ng

bl ocks im nuimehiXificend genefh tcaddhieee ivary Receestgnperucspringapri tihe ekassm c

forma the capientRrydileasameOndustnealeu lidi i BLOLS coRreaony riast, the

invention 15 allows the reverse rouge éo e taﬁen; W th EpetggpductOr
arrangenent BEPRGYEppl Fed it aB 1t 8P CAF P HAR 1hE P ot 8F 1HeF e1Bre serving
as carrier frowetdre ¢onduelesr passimigefenin teptaliemgof dhasrefenedd§t of this
embodi ment, the, Gt kYA 8eY! GoRdUChRle 39 peAtQRgi s arranged on a first side
of the substrate, wth the deposition of a structured glass |ayer having at
| east offt opening over a contact-connection region being effected by
evapor at i on meatdilg osto fhhehesubstirat eyf ahel prrheesmpphagdamnsort dhet he

conduct or Stgulﬂ)gFHt% L9 etfligc!géda@? ne@%Elof akhdiet PbAERaOSUQethakbéstangi de of
n

t he substrate. , . -
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



, 25 this case, therefore, the applied conductor arrangenment with the at

| east one insulating interlayer conprisigg glass applied by evaporation
coating covers the active side of a sem conductor building block. This
allows particularly short line paths and therefore, inter alia, reduces the
radi ation | osses.. 30 Another refinenment of the invention provides for the
gl ass layer and the conductor structure to be applied to a second side,
which is the opposite side fromthe first side having the at |east one
active semi poirtute drher eppldgatiny ebribecy el 2 Bk YaPRASAR L8 H%gi on t o
35 the condugidkpradi@a0s entudaweNgratibed @mawgrorst:heloddnteqt—wpnm\tépn a
via is introduced [ hrou%h the sugglg 1%5 st NEGD ek S BRNNECTRD LR HRRNECTI ON
| ocat i on, afrr%m ed Irs for 'the active sem conductor region.
The via for bﬁtrsg phﬂOlehhqgﬁépéwdﬁﬂ %‘iraétqr§dt%tﬁ%ﬂél§]{‘€dlﬂﬁert RE conduct or
struct use V"‘&@ﬁﬁdc'ﬁ@v&%délﬁitaﬂr &t WHECENIc@sd The 1gyer &F &pﬂcﬁucﬁdve Thitsriztboei ment
| s advant ageous ter € 1c|>1];s ‘a‘rh hugg'lrrlOMXdcgheCp&R%cgf ‘e(?tlto\llpfegﬁlbﬁ to be

stacked, so*tHAES msf:ackl requires contacts fo onto the
opposi te ai Gtegétrh@m WIH?é tleg |1véels]@hfﬁéoﬁéacﬂlélssrjégieérFa“St’@n éS‘l’fi"sté‘ge‘?"tSliys
possi bl e f Ofedappiled Lt evatpbrbelcw ovitlad M bhch aCcoagunboritar tiangeamsnt not

only on one Sﬁki%&laﬁﬁregép&s ) et atr;lot B%ckggélsagtfa&eeogé 1iehi nceorﬁg@gth,te t he

i nventi on, Yorponent nas a conduct or arrangement on two .
opposi t® si deserilah, tdv she*aséteas:hﬁng]taﬁé hayest 3rove efhso GPHEATESCONREE ¥nduct or

arrangenment COIBYH h§fSedndl B%8d | FEET a Glubgt %32 BRPbi Athrbyuepsaporapresent.
coating, the glass layer having at |east one opening with a via which is in
el ectrical contact with a contact-connection region |located beneath the

gl ass | ayer acamiiay teast mwehenndutans: ofthhgcinmeatiom t heryl a§s*laykq™, which

I's in contagh,hm ML maépﬁglﬁ@daabfwt@edl@é %aybf Hmn@ra@veéhsadwmto@@eﬂms i f
the substrate, during Cetﬁgl ication ott’

%&E%s layer by evaporation
coatingt®is lﬁeP‘?P%tlt%fi tdé t WFP BEENEES aftt “280T “preferably

bet ween 80C a@neht2ded 0. wil'tﬁe ahtatteray GfEstthe andbsier at deppt emeaPieanipg event s
the formatiqp.of, pechani.cal sbhes9esa Wededakgcdieat hdt@risl alrkos advant ageous

for the nDrphoIogy of ‘the gl ass layers; at these subs ra res,
was possi bl €TERETT BdTHRE AR Jtail&ﬁl%ilra}%r s8F e % % 88 YIrags %ayger stsgg%%k@.{;gse

pressure in atplpelmtapmrczft pon-cgombiengondvetberstuh¢eiyrees kept at nost in the
regi on . 10-' nbar, preferably in the range of 10-5 nbar or below, is

equal |y positive for the required | ayer ng ual i tg%rdﬁ Pr%ggcaedvggga eg

gl ass | ayer S1akFPYFPTa FifvapBHEHEM Iy STt HE 30 traf'e’ for eo
expedi ent i fedmbatisesuhé acepofoft hpplyubsta acgatifveth stsuctirigs w&Fb%i’eﬁasnda

surface r Ougth’x%gsé é:%fsaélqﬁs c&tlﬁn%t% \(h@&rﬂé@t or@-@gg h:earseaﬂ‘y:@ﬂt WQH& rebtéeenent .
or

of the process ac to the invention, provides for gss aItayer to
be applied bBYtBvEOAEESOAYSS CBatYATG thﬁl c&&ﬁocs"lmpfo%es " feast 0.5
~, m of pRyeraddibe kinessuiperard witle onéhes rhirgrrgeposiolaon 1%\%@ éat readily be

achl eved wit &Qlld{lc %t LLARALALD abpggdayggrqualqghtly g{te;_»t@,egl a&p alayales and
all ows a short u

ction time to S her ition
processes, °é§thP8FaF§5%§ﬁHYe Ss’b‘tﬁtflé?cprgﬁ °y%u8%‘%1t a2¥ "G felhuglt EI e?la
deposition r |~ rates of a few nanonmeters per m nute. Dependl ng on the

Fgr;'rw' ar appl .6atJ.e8r deBged@xeredhkeknase, dhyassanepakipbecapdling gl ass
_ y 30 by electroplating, sputtering or evaporation ¢oating 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 particul_ar, it is then possible for a

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



. may, be between 0.05 ~mand 1.5 mm preferably in a range from0.1 ~mto 0.1
mm 5 Particularly suitable evaporation-goating glasses are in particular
gl asses which conprise an at |east binary systemof materials. dass |ayers
whi ch have been deposited t hrough evaporation of glasses of this type have
particul arly good encapsul ati on and radi o-frequency 10 properties on
account of their |lack of defects. To nake the process even nore efficient
and to accel erate the production process, according to yet another
advant ageoudeamappt efde A esftr 8 | thenestrats, samhLer Hihd st epnteRk OaBst iaPe to
be coated 13 4l endd tbsbeswrbugutom@d cbftdciewmaf er conhetdmedimictuad

t th t d.b tfa e SUi 2D t
atori al s | REFge TopeR Ly, Sepfd 0 MSRHRARG Bagr ‘f%*v)eﬁzgip e

i s al so posshbs evatfopqﬁs?ebb@rmoslretaéen%t“\é‘f‘-F’é'laé’er Zetepronegahpivatyt I"Est | c
| ami nat @s, ighipanki g&l 2hd £ -$Qefl@Vic P Cappli @griahed oo dud t Orayarremgesent s. | n

addition to silicon, Si e t hef
sem conduct GFFAREEEFTG " i‘lc%dghs‘éls gfe f%)faﬂaaflg gggaén%eg?%%ﬁ:ﬁ@oﬁél |t(?(]):n

gl ass and cemaniteparef depesisang ixcalasd FAEsH £AB| té‘egu"ﬁ?tli’é‘f% aFraJteéIBFa?%e on
account of theji.c2? &eetticd epteref giiw m&}ezex@&%‘lﬁbém daei gl vetr \justnilar to

that of the glass which has en ap i.ed aRo The
i nternati onﬁncﬁatoénfoﬁﬁﬁhjcfét? h i Px(f Bt Sy}@ F?%:Aal%?egénba%héel&gane date as

the present fapphércasysm ehtd tthe@a 'a@“%rsagoﬁ@t éPF%’?COPB‘FCtBGY?"é‘d‘i 0% r equency
applicati Onsparggcslﬁrakbﬁ%og\lﬂﬁ:&ﬁ pE.@JlQ’E' @dn@)oﬂéﬂt@hlﬁtﬂ@rb’eedjﬁﬁdrdlm particul ar

also for the processes and ent desgr €, t;R6e ent of
di scl osure o‘?ePF?ﬁesdlépﬁrrgéﬁ Sh en eé’(? sgdegggln%s r aglq ? ltar9a]E:j|cgl%tifrequency

appl i cati onsppiridy reganddctey tSh@JC@PHSs materials disclosed therein is
hereby expressly incorporated by 35 reference. In the text which follows,

the invention is_explained_ jn nor on_the ba u
embodi nEht s 2TATHENE? & EPEHEEPD © th:hedf’(fl%er?sé enelg B N gﬁﬁ?\?&%ﬂf’%%W%nre

simlar el enenbsimy erphuwedded iwi 210 peasible FPrSS%CE‘Sfe?OC‘ZB’rlaé‘Fﬁl cal

reference ”%%"f@%e’iltag&éu@%xﬁé%wés s6fi dbahaisg ardvedi aMents meaapiidedonbi ned
th h one anOThe materials magrf%Mtggs case also be combined with insulating
structures. Combinations of this type allow further passive and active

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

insulating interlayer.

I1f the.single;layer or multilayer conductor arrangement on the
substrate 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 allowvcontact—connection of the
conductor arrangement on the substrate, it is advantageously possible
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 arréngement with respect to the
outside. Moreover, the layer bf glass deposited by evaporation coating
is also eminently suitable as an encapsulation for hermetic packaging
of the component.

35
Moreover, it is also possible for a soldering bead to be applied to

the via in the outer glass layer, preferably for an arrangement of

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




.. Fig. 1 shows a sectional illustration of a first enbodi nent of the

invention, Fig. 2 shows a sectional illugtration of a further enbodinent of
the invention with two conductor arrangenents on opposite sides of a
substrate, Figs. 3A to 3G use cross-sectional views to illustrate the steps

i nvol ved in one embodi nent of the process according to the invention, Figs.
4A to 4E show a variant of the process steps of. the process accordi hg to
the invention illustrated in Flgs. 3Bto 3E, Figs. 5 to 7 show enbog' nts
of conponentdlactbe diongonentt HEPSeAYEHLY ofP K| W“ﬁ‘é@ﬂe fBﬁe"ri‘aB‘Pg‘?/i B i kﬂEa
conduct or aik aRgenBsranid @oshddteaj oi ned to the wafer, Fig. 8 30 Fig. 9 35
E![g. éLO shovvﬁ a di a?ramrati c layer arrangenent for an RF neasurenent
ructure, shows a | ayer arrangenent for open copl anar wavegui
2, shows a Mayervear remegemradimesy °5u?1}eeéln‘t%’gF%rh£FgW€gE?ﬂé§g@\%gfa |V\({:11 /11
shows a gl i SteoOfonRh@Reral k&®i bniudBassmadrapeei tiens, adthee neas opsticyal ues

being illustrated in the follow.ng.Ei . ' J 12 to 14
show t he madfiPtWetdf ﬁ'&plsecé?ﬂeh% Egllr“gﬁlfataénrzéﬁger%g%ehdeisrl'e michéggg%cr&i];_ | e fgr

speci men GLAGCRW2 [mlthss GB20)thesatilgast rnet gPrfckHoR T HE AR Ute of the
?;?; tS gr 82% ?ggggcrt%dagfd at B&‘lzr!(':()ecﬁhﬂ'ﬁ opdtabhl &h the dchéve penieduGlCPYSiR

9, . Fiags. . to how t he magni tude of the scatter paraneters
10 and thei r“’th%lg‘é pt %eilP% alpgil?%/e speci men G2ACWP2 6 (gl ass 6028 - 189),
and Figse 21 to 23 show the magnitude of the scatter paraneters and their
phase profilgchofcdt NEorS RR&HITRN 1A .76 ARMBe 2, €8¢ 388h GE8beerl 88)en BEg. 1

shows a sinplified sectiona | | ustrat i f.a.fir gibodi Yo\
conponent ac@GREATGRY o FHE ur?l\}e?l r‘ilgﬁ?&uv?%?]éﬁnufgd#gng%%d o%rn{agﬁélghgylﬁgference
nuneral 10 afetimhis cavshilsst Fmttde IcakeIHC a 5P| FisE Shed€e P HGd S0 TR §875'%n the
opposi te side framsiheccsihudécd rasiamel lblaska eonehntiost arhangeaenionwhi ch is

arranged on the first side 3 of the,_substrate i
ref erent® nuHePEF e HEYSE§R I B R it Ls*‘laz‘an'cd’ﬁ %cr};tqlglr égﬁggt%ﬁ%égé{%% LtGZyi s

arranged on tdiegsampdtedtddredhaocormiiptand sk dettrreshetore g4 HEE *For
exarrpl e, be é&@éﬁ%@ge@{es conductor arrangement. '

According to a refinement of this embodiment, the active semiconductor

20 region is arranged on a first side of the substrate, with the
deposition 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, which 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, ﬁoreover, a

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

connected to the conductor structure when the conductor structure is



. 25 Moreover, sone of the conductor structures 61 - 64 may al so be forned as
passi ve el ectrical conmponents. Contact-cgnnection regions 71 - 74 are
defined on these conductor structures 61 - 64 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 30 structured
formon the first side 3 of the substrate by evaporation coating, such that
this glass | ayer has openi ngs 8 above the contactconnecti gn re [ ng 71 -
74. These opeviiinds Biarewodinend & tvantcgRaitt Foeemat i 4f AF ’éaghi Kat the
openi ngs i N edapRald eniMchpe tdie comBuUstdckedf isbl tirgs tha s¢ackingasezudreat e
vias through the insulating, 3 a I Ryef Urt her
conduct or sEPUECHF ¥ E?L Shl%ﬁ(? O%ki Stlshg a S’Fﬁ%a sﬁgéf%gﬁlg%sgc%zyer 9. The
conduct or skeuictonfes-orldegies?, 113 are each in contact with at |east one of
the visg, so that the conductor structures 111, 112, 113 are electrically
connected to_the conductor structur nCgnsequent |y,
the 13 suBStTRFEShas &° RIFEHY Liaygt-?xe%on usct::trg?e g&r%%%éhg%{eﬁ @lte mﬂ_' vi dual

| ayers 6 andofiducsbr whirehgement suqsapabeanfneiife AFREREPY P XA PARHI%At i ng

gl ass | ayer agvgﬂttage%@lafﬁ{}tneﬁ@.djfouﬁd’ QEURNGYn Priapeddti, eshe So@passeshashich

have the fol |l ow n ositi n nt | _oven
parti cul ar | YORHIEhI & r?éggeé‘??é‘ oratgl gn ﬁeﬁg&g%as?g}s{: }{\@ e, 2N

a co onent 1o
accor diTg t @thée emhydiments,: t@emﬁeﬁt@ TP gEOPIEPEE & P ?r%’e W oz 75
- 85 65 - 7% Bé%slgpflllé eva}_ﬁg:a NetOcdating, Gehk gla’.lssLﬂ.iﬁrOhé.v:.—nglaiO 1-1

Kz0 0.1 - 12Q3 510 Prefer I cpating
gl asses frori"nef‘ﬁ"es%‘eg?ﬁﬁﬁbgg é(’rléhg? Vége%hlﬁPo dEIbGCE%%ott g\% n‘&%hg

fol | owi Nng campesit-comecthopergerrt lbgatsdi Wﬂeatwﬁﬁoﬁ@?@slﬁ%ssa@ & ass 2

Si Oz 84. ll‘ l:leasg?ogé J&Tdugtozzgtruu?e%gé 2% thd grabs .1aber, Wwhz&) .is0in cBntdrt. 5~
K20 ~0 . 0 ~ 15 The glasses which are preferably
used i n15par t"iléﬁlté’te H%ﬁfe the propert| es listed in the table bel ow
Propertiesd@ ass 13 ass 2azo - aoo [10 6K 1]2.753. 2Density

(g/cnB) 2. 2012 lglransf QrnRld %&eme&a&uge@q5&%@4@%@e£¢acaﬂyﬁg eigkexnD =
1.4691. 465Wat ér resi stance cl ass .accordi n1(7:) to ISO 719t]i%AC|lds Lesd stapce

cl ass accor dipRgieasipp \pf1ohe eapss 1a¥Y8r QY §YFPOFakt e SRTe Er ass "accordi ng23t o

DI N 52322Di edepgbfdtiure 0rsbabieen ¢@RCrAd 230941 phkEsrahly Gezyeemi§o°Cc and

(25C) 45*&-0 1c2f o0 Thgl gzg} Ghiz)subBeddie 16t MaCBrerQInEQVﬁ,e g&ﬁ&ﬁlan S
also referred to. as g ass 8329, and

glas,lsaq_ore g 18 -
189. 5 A furehapchamifal styeiiticat YT ebat Ay g AL S PRy ET e |c serves as
out er insul atdrpRoiday dbheheogichset bayestr Last thess &llqstrﬂ? tem%fat%eﬁjeﬁ‘é& t ed
on the layer 1l 8941%;&5% NG RRCONAYEL D15t St BERS gidsk, 140k 113. To al | ow
cont act - conn&ct fon o eSe conductor structures, noreover, further vias

15, which are in contact with the conductor 10 structures 111 112, 113 are
present gsin Ahﬁsélﬂﬁlssﬁhapﬁratd evapaatingcgitdsg ¢laypber r@ich i s dewt |a6n

sol dering beads 17 age, anpli ediba L vbAlzetaiyniprder -k bheccoppaneat 10

to be, for e?arrpfe sec az~ circuit hoard and connect ed: 15 Fig.
2 shows a sebktlicynals |eHP%Ps£'{Yra?§JGHV6ff°§ Yltﬁ EREH TSRt 3F 2 conponent 10
according to the invention. This enbodi ment has a radi of requency conduct or

arrangenent 41 agguce cggtl%ﬂgg' %flagy\Q.a9Q:peo§r'1£1@ ash.g\@%ogead'la‘is5ty raspect i vel y.

The conduct of :frrangerren ts are of  anal ogous construct]i t he
conduct 6P ar PerR§ERtHt MTRFVSE helt20° SIBEt TEnt ® i1 PhsTT: deeh o E‘E suBite

detail, the conductaqr, %ér g.gg S Ahrafdk 43usiess agahfed Qh@lﬁi(ﬂ@ gase have a
gl ass I ayer ¥ gf ass p ied by evaporation coating wi th openings in

whi ch there is conductive materi aI for via purposes in
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 a‘t'least 0..5 pm of layer thickness
per minute. This high deposii:ion fate can readily be achieved without
detriment to the layer quality of the glass layers and allows a short
production time to be implemented. Other vacuum deposition processes,

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



LIS

25 electrical contact with contact-connection regions arranged beneath the
openi ngs. Layers 6 wth conductor structyges, which for their part are in
contact with the vial, are in each case arranged on .the glass |ayers 9 of
t he conductor arrangenents 41 and 42. Also as in the enbodi nrent shown in
Fig. 1, the conductor structures on the glass 30 layer 9 are covered with
further, final evaporation-coating glass layers 13, in which there are visa
|5 for connection of the conponent. Figs 3A to 3G use cross-sectional views
to show t he rstepofi nekveahonatetiePpr GdBEE: -oReRSAANE SRpEhfe RETHCEO? Wi ng to
the inventi QRyiita8C&0r €ROCRYSD tiibindaREoL RO BBRAL ivh- e ipy arless lageor di ng
to the invention. 15 Fig. 3A shows a substrate 1 followng a first
processi ng seegke batwashch- 0% Mayad &- T ORpraStArdgntict 570%t gﬁ?f‘l dred™s1 -

64, such as tpngpamki cul ar suitable interconnects, is produced on the side
to which 5 the radio-frequency conductor arrangenent is applied. These
conduct 6r structures may, for exanple, be contact | ocations of electronic
component s (ﬂartmlsubstSPa%@leV\#ﬁatEﬁr%ﬁﬂ@nn‘Eﬂatéﬁ%\%aF?FSFF‘lje AP il he
connect ed t Qaksdy G@thae&mﬂzaeataxpas 1h@t Thieary isysten tlfenatprogsibssGidseps, a
gl ass | ayer I s depgsi thls ass | a V.

cont act - con@€ETR og'g Y %ﬂouggféavcgg g%q%\l}vn(gfls:o?g%r%?s()fpurpose
first of alrhlastypblhﬁs’@r a@@dcekﬁnlbreg?m’sﬁéca@?uﬁtgonsgld Falip-£HPIIRBFY step a
struct uyged 'H}E?éllta)é@rorh@!b&&tséf uek U asck bewhakedrceover the correspondi ng
contact-connection regions 15 71 - 74 is applied. This is preferably
real i zed by photolithographic structuring of a suitable photoresist

coati ng. AI tTer maitd wbé \proheswewarn more|ef fAFkentparkith| eacdetrRlE it her

process, %J%o%cglgﬁ ﬁ?ﬁ'fégpajs e al@r:éﬂillnﬂg:d)fyeﬁ rQbﬁioﬁllﬂel’::f aﬂﬁantb@ecm’sﬂdﬂ&e t he

structures 20 Then,, as illustr S
appl i ed by &FEHBFEEL BYF 58T " ’tsmpgs bgés rguér ngg%%tg 2 Ibgyggaﬁgd

cont act connedtillenitr ¢gioridl 7loined 4o v\m ohfalreTb@\P@Fiéﬂl%vlt?fé“Pé’fl?‘H@t Bf%es 21
of the int eré%xe(gbta@ggd tbgedgiglgowgdga&trragé ons of the surface of the
carrier. In thus context, it is preferable for the thickness of the 25
glass layer 9 to be leas than the thickness of the structured interlayer.
The interl ay®mrithisld hevstrarewederivlshinrdiade eginders addaofsidhecy| 48 Migyer 9

whi ch cover g%]b;\%sscrjrr Qgéxy §§st_21]c of¢ tiheaidy §5st?!36@5 € udé Exdmpesitedmatert hes,
structured inhterlayer béing 3D sh the

substraf® fO’quoﬁi“ﬁ‘é’lﬁhfi’]saséf}é]p?“é\ﬁllt‘?ﬂu%%@grd’irhﬁflf/tlr?(‘)l\l%:va 5453 hgva ayer
Wi th openi ngmtBgadiedecdrimccontaacingeonmest Iorrddétianso milicqy af Jtsné %‘hrface

bel ow. The o oesgllgﬂas %o:.cae@caﬂmgféq t@%s%héwhl E'enE'cgndL&%orb\%tfekidlﬁj s as
exanple, with a conductive material 19, The a a%g 11 compri s g

conduct or stF?}b?ﬁ?“é’&eﬁﬁlll‘f‘iZarsﬂ’sdeanaﬂg*goﬁasgél Ve “Conponents 23 can be
applied to tpetgbasslyayerable asbshonn nateFias QIFaC‘Fh’entc@ﬁp@r?éﬁts 23 may,

for exagpl e, &q:'quie%% B GARAR ! chparﬁlf)@%esh@r\ﬁerﬁ £i@dihar &ovatidtaberthea PTC,
an NTC or a?'elter | ement. Capacjtors and can.in particular also be

real i zed by @Wduﬁli!kﬁh 835 |5’8F’E|raé’§1b?d Pﬁd‘?v\ﬂpaﬂadﬁmflaf/oearts "Positioned on top of
one anot her and 16 insul ated fromone another by an evaporation-coating

gl ass |ayer. 2t 1 SRATPL entAaGANAMELR £ SldaUs) Wi ﬁgﬁpltlb@nﬁ Ia,dl stiedual
layer 6 and a urt er conductor structure, Iocaéegl € e it rl %og
i ndi vi dual | B3 da%e @Enthfe PEERRPE BRP AR E BuFPoutas ?a con

struct unes casdihkeraglened,apbdicaex angil egswbapmlaeatma@nrmlsawlﬂﬂht H%rr be

negatively struct wpeadfthgaﬁrl V&S £8F 1@t BFOC@@P&S'ah&%m@f:n&it@Caédc&abé@/
conducti ve na?erl e conduct or structur?s 111 Into

12, 113 n
contact withbete ephddet FRRERRIE FL1C1PE9T5 Of B B0 e r e & entlrgl ?hat an
el ectrical cosangst hareranl mrekamoFfrmduenqntaapllqmtuwﬁt”hélwfegpé@tq el §pe
associ ated coptact_connectdQni SRyl eRsreld s Férdsy 8kpRspIpduesthboribed by
conduct or st PUCtures may al so have structures conprising different 15
conduct i3%e naets4ueaFs: or al so semiconductor materials, for exanple by the
application of the conductor structures being carri ed out in a plurality of

steps using di ffer TR &l If% §0wsTh{:1§e al,s&.abh oMs e;cﬂfalllﬂga :LfnUHGEé Qeaiities
to be int egr&f‘eﬁh ?o t'he“conduct or arrangenment, for exa Ie th reby

creating senionortubeove mEt SHeTRLHIALTROMFEBF ARG MBI HEEF P SRt Eist s

drawings, in which identical and gimilar elements are provided with



.. The, production of the vias through the glass layer 9 using conductive
material 19 shown in Fig. 3E and the appjication of the conductor
structures illustrated in Fig. 3F nay also be carried out in a single 25
step. By way of exanple, the conductor structures 19 can be produced by
el ectroplating, so that the material which is deposited first of all,
starting fromthe contact-connection regions 71 - 74, fills the openings s
and then continues to grow .on the surface of the glass |ayer 9, where it
forns the cofefréral referaRNCcEr BACAAS &dothe feaMrrhtindRH O T POt TH fe
passi ve conpaneat Somdbined twits deSangaesi bl e for the 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 thérnopenfiraydng8:to be coated, so that the correspondi ng conduct or
structurses cone into 35 electrical contact with the contact-connection
regions 71- _74. The interlayer can then beg r V. hn i ive
material whif¢h Has been deposited on the ?‘Wgr?as%g‘ﬁ a %oi]bﬂgs%gaﬁq‘?gsée%taoff
and 17 the intended conducEbrstserepdiners ofnhreanyveaspPted conponents,

i ncluding the surface of the glass layer 9, remaining in place. The steps,
shown in Figs 3B to 3F, of depositing a sgruectured. alass;p Jayel:hayd ng
openi ngs ov F9cdnt act - connect i on regi ons by evaporation coating onto the
substratoe and appl yi ng conducfertherrebedimntnpf dheatwephien #Eth %81 cont act
Wi th associ ated contact - connegbhietbeGirgRsgemantd anodpst epeated dfnaorder to
produce further |ayers of the cgq;du tor arrangenent, in which case a
conductor structure which is ﬁﬁpsf i"8d°at a 10 | ater stage can be brought
into contact with a contact-connection region of a conductor structure
applied at %@g?@@hiQSB%tage- FOk st NS s PLHROSEhal ORTrsag@i i ludtragBosde i n Fi gs

3F to 3G an interlayer with structures 21.is applied to | 0
cont act®connection regions 15°%78°° #6'% Ve?hlen SUf fegnlgg %)mrentgh!épétgat&eg “Slbstrate

1, the contact connection regironsrddrped ehe lipvertiieg | ocated on appli ed
conductor structures or also on vial. Then, a further insulating glass

| ayer 91 with vial through openings in_the gl layer 9l i r.ogduced over
t he contact -F¢8Ane&ét FOrtEr egi ons ?E,gwfe,"a‘fhaé“p‘r’%ﬁ%ﬁ%ﬁe seisr?esscgffr?ﬁejeg out 20
anal ogously to the process st epscedsi stcdrdies Beethead dsrantbetl Liduerratef éfence
to Figs,3C to 3E. Figs 4A to 4kgshewd 3@riant of the process steps of the
process according to the invention which have been showmmn with reference to
25 Figs 3B to 3E. This variant of the process according to the invention is
based on a camduct itee7 mat eri al , ,shehiahogingnbetaf FPTHPREREHECEOXH Bt GRS

adj acent to the respective ContacheiCANAECH! Vel B0 Brafidelsyaver ed by the
structure of the interlayer, ,bei n% apgl i ed tott e ,cont.agt z connec IR0
regions prior to the applicatiGRYT-Fhe " §rags FayEr °30 "oy &Vapor ation
coatingzs This conducti ve nat emadibrsubsequently forns the via. In detail,
first of all, starting froma substrate 1 which has been prepared as in
Fig. 3A, a conductive layer 25 is formed, followed by a ‘%SC EQotrogr aphically
structurabl eF¥ont 8rl ayer 27, as illustrated WK FelE ehte to Fg. 4A Fig.
4B shows the substrate after phohoyérehbgicaphi RFsneasurarentgsbfugtyee.
interlayer 27. The layer is structured in such a way that structures

30 Fig. 9 shows a layer arrangement for open

coplanar waveguides CPW 1 / 2,

Fig. 10 : ~shows a layer arrangement for
buried coplanar waveguides CPW 3,
35 _
Fig. 11 shows a list of propefties for
measured specimens, the measured values being

illustrated in the following Figs. 12 to 23,




LN

18 21 which cover the intended contact-connection regions 71 - 74 remain in
pl ace. Then, as shown in Fig. 4C, the copgductive layer 25 is renoved from
t he uncovered regions surroundi ng 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. Accordingly, the
contact-connection regions 71 - 74 are covered by a conductive materi al
which is elevated or projects with respect to regions adjacent to the
respective ebtad.at?-toohhiecti on revorhamaomiveh 9t the s€atET REEAEGFET ed by a
structure 2l of the interl ayeéndZZheﬂ;Qpi[wpraﬁllshM‘lspé\cJFdeg chopwi Ize
insul ating glass layer 9 is appli edsﬁ evaporation coating, the thickness
of the glass layer 9 preferab £labe| ng el ected in such a way that it
approxi mately corresponds to. the thickness of the elevated conductive
material 19g;& naklgs 14he 15 stgm Hﬁ@Sna@ﬁ:.tﬁbfdet&Ethateej’ahayﬁlpaa&r&téemved
Iﬁr ei(arrplfa usi ng ahswht abl e 3?4] 0%1 e P&Oftﬁ (Ttae?&eg[rﬁns 90 FI
e glass | ayer ich cover ur S are |i e resu
is a substrate having a gl assGlW@ﬁ Wséﬁ*hééz%ipem ngs above the respective
cont act-connection regions and vias in the formof the conductive 20
material |ocated_in the openi ngs, Th i i ed in
Fig. 4E. AsFa9%ed81%° 6P appropri PARe Egel ec |t§1?1i%o %La%%fggrtdﬁ}rgﬁ%%gé of the
gl ass lmyer 9, which is natchewd ttheih@hppe PRAELS é?r tthe BRATAUER i ve materi al
19, the surface of the conduckpy®rhBs eiilads £91end109) t Badgl ass |ayer 9 are
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 rigeonrd g ass | ayer 9hov ¥hfimpanBpdends fhy FIAREPGPETS Payer s
gan be plroducgd WItLh V:csa in g?@ &%H? ;m:ase pYoll 1k owashet gg_)etd’i&ténvwﬂ ch has
een expl ai ned w reference to ccording to an
advant aeous refi nenent of thgzﬁ(fp(%e%s(gl? %Gég?rp'ogg%t's 10 are produced by
coating substrates while they are still joined to the wafer. Tn this
respect, Fi 44 2 :Ltthws'S Ilog\ﬁﬁﬂﬁ'ikﬁ!@ s@gtbl%lammlﬁs&fat(i@@toﬁdawﬂfx@tSen%pdirhﬁt
conponent s ber ng obt ai ned by s FTJéEﬁar atj nﬁ 35 tl ndi Vi duk?'llsv\ﬁ tregtce‘%rgtlfr m t he
wafer. Fig. 9 &HSWECBSTCeABTICHER0F S A8V THERt "SR n a sem conduct or
waf er 2 has de€ererpeowintedl viict hnd Ise quembet witeg} aeshamcflrﬁ‘t @rl(élen?ne?éi‘?1 3 ayers.

The waf d aﬁtl%hl élonua'?ed %83%1%@' §1d§uf£&$@hé SiREef eraabdlélll ad % sbhdwe@sr Since

this materi as a coefficient of ther ansi.on ich is,ver
mat ched to targengmenha'hdGapis aFTUet ot rﬁﬁ fdlrg pid %\gf}t ﬁhe Rave ¥8\é§ld

coat ed whi | eisstiddtefobreadll doyt hefermhes namelradnée 4 Rayer 609@‘@1rﬁgll§t ate shown

in Fig. 5-hag e&%rpéﬂxfw‘:ﬁ{jes fshe i1 yiQualgen stilstr almsrdedar enseparat ed by
bei ng di vi ded al ong the i ntended separation axes 29 i.n der t| mately to

ul
obt ai n_conpotREARIECEOS W BT Shducttol %t FOR (PP Wi R Jiné:egfﬁ f)‘f e for
r adi o- f g£quUaEod| beBt ioBnshe &OndDrtar fitrstturdes13 - §haayad’so De Hggmed
| ndi vi dual ag Lyg, SEMLEARIVELOLoRRAEANS. E3adiClumieg: LaNDEGIcA 10 - 74
- I'n

connection | Bc&fTons i s 'enbodi ment of the mven:ti1 nflr g9 uct or
arrangenent are defimednedhest £ORMGRY HrYETHEf °1 heShate Fhe
substrates loofndSubberavaf er atret hine s@contosisdeudrairagy ccf-nthméaw)ﬁlp@sh?‘ee si de

fromthe first side.h gtVlarlglgutl%l1 agfrlid %@a%%?&“@“?é qrheﬁecggpgg&éiﬁmThe
conduct or arl?angeprPe ustrated_ i1 n sinp ;é\g he sake of
i

clarity3ow thtruph‘(%@d s monghe fhestc 8hhct 8f @Frﬂiﬁsﬁfﬁ%e %‘@apﬁﬁatijl not ed
here by ref eé&allciﬁgnusﬁlenaJmiOﬁusTbeassndayarduad obeyiros ®fabioe whendertask -

arrangenment 4 advanta ousl_y e,ﬂplgggq, gd s has beanrgexplrabhned with
ref erence toc‘f1 gs YR S gaﬁﬁd/ OFP 9 lr%% I n particular

conduct or ar rensgerisiet mateHohny- n‘i‘Fl'*g’j“"“'—Stl’tes°1é°r"§(’3‘9’br‘d‘dﬁfi‘&tij"nl‘?”r'i“Fﬁ,uI""’tllgl'l1 gtﬁgr

form for V\hb&{augld{@$$lﬁ@@9rﬂ'l Rgtly dabe @ieeps v3Bsofhrod@padiet inrglating
structured gl er and.a n o?g_q r y&;ﬂyg@ﬁ&gp ane1, 112,

cor r espdadi nafl g? el out ggnu%b‘glrt%o Hedle ,O%EG a conduct or
structure 1001WHiscéprldedpyl thel cdrss Jageerd- s?’éﬁgé’%‘é‘f‘ﬁﬁrbﬁ‘tdﬁ‘@ﬁ‘t‘reisn%bl ‘cont act
with a contagizconpegli ony egi emtaét aieRNAULEAt She WEL thie vi6H, appthad at  an

earlier stage. 30 Mreover, vias t u t L re
el ectrical |y ROHRIBIIGHETt %tft“ﬁ'éurec?ngg%t H(rl)% Ig'g?: {Leeo%gp&tsr gga?% F%rtlﬁrlgggﬁ%e% into

the wafer 2. tHheouiatvaystprueteresbby hé4prodhecdysy et é’ﬁi‘?ﬂ}uﬁf"f%}’ i A% the
wafer fromthe second side 5 to as far as the preferably netallic 35
connection | ocations 35, which sinultaneously 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 materi al
43, which is uncovered on the side 3, of the vias



. 20 37 serves as a contact-connection region for conductor structures 100 of
t he conductor arrangenent 4. Moreover, tihe regions of the surface of the
second side 5 having the 5 vial are used as contact-connection regions for
sonme of the conductor structures 100 of the conductor arrangenent 4. If
t hese conductor structures 100 are brought into contact with the
contact-connection regions during application to the previously deposited
glass layer 9, the conductor structures are accordingly also electrically
connect ed 16URSETRHE Ra® UL DRYED COPARTROTY 3R TGRITIELS i "r%et 184981 t he
substrates laydrB & hing yvayf WhichSatd@eBppessd Hremfore hhethaetbwensem conduct or
regions 33 Lo, he, SHPBLLAM1X) & Uhe: 600JUALOL: 3B ANGEERNCANEk AL Rlsect 1l cal
signal s fromtne actrve sen conduct or regions to be emtfted to the
conductor structures 100 of the conductor arrangenent 4. 15 To encapsul ate
and protect cidpesOMIeAEKHvE ShbFBNUBIhY Ycambbaitied hyngsepanapéeent rym t he
vafer, the eobodi ment sooud LiEbohardyi §8L5R RL Waetkdohan:Agdi i onal
encapsul at i onqayer T470t e apor ationcoati ng ass and/or a plastics
covering 319b#FseRef i deCBPOPEA(LE . 2G5OERHGRS *A rgﬁr’trﬁ’éf’t\’é‘t‘fb'odi ment of the
invention, in which substrates which are |likewi se joined to the wafer have
been coated w,th a conductor arrang Thi s enbodi ; e
i nvention i sm%?mﬁlofl%ér;cst o the enbodi n%%ggsﬁé{}\%e iqn Fi g. S.dzr,%géée%&%%%duct or
waf er 2 25 wi$iP:active seniconductor r&yi-of% 33, which ar&® asdPgned to
i ndi vidual supgtrates 1, is also used in-tbe enbodi ment shownsbn Fig. 6. As
in the enbodi pent shown in Fig. 5 duripg gppl ication of the cenductor
structures 10%Po the first gl ass layer™ 9 of the conductor arrangenent 4,

t he connecti ohi:Pocati ons 35 of the act?vle-skmni conductor regtond 33 30 are
connected to gg@nductor structures 100.oUnl-i ke in the enbodisrent shown in
Fig. 5 however, the glass layers 9, 911 _9%, 93 and 13 of jthe gonductor

ar r angenent 42MsPe appl i ed by evaporation coating to the first Side 3 of the
substrates 1, on which 35 the active sem conductor regions 33 are al so

arrangeq. Thee¥,28q ]eﬁrabgra{th_%nb&;aﬁ:% Ghasses ayst tResf g_ﬁ:&ﬁ:sCaﬂéﬂgﬂ_bﬁées »
arrangenent 4 are ggpl I ed dhr ect to thg cantact locations 35, w.th the
£EBTd1 oF #°

contact | oc&EPHITES RGP F RS EERP R TR onne BT O Tr@gi ons of
t he subst r atwvesghk : 21 for the correspondi ng conductor structures 100 on
the first glass layer 9. The conponents 10 which are obtai ned by separation
fromthe coated 5 wafers 2; -as illustrated by way of exanple in Figs 5 and
6, may, for CBREARSPES be desPHifédtas radi®0?§% équency t ranam ssi on/ reception
nodul es for siogquenci es abo%£.1%0 GHz. Fi7g% 7 shows yet anot her enbodi nent
of substrates, 1 which have beegn 10 provided with a radio-frequency
conductor arfangement 4 while still joined to the wafer in accordance with
t he i nventi d82:°The conduct owzaa%rangenento‘a%conpri sing the glass |layers 9,
91, 92, 93, ;13 and the conductgr structures 100 has in this case been
applied to a wafer. whose sObst*rates 1 Ii kewi se have vias 37. The

conponents Iowi th . ~0.3% 1.0%
' AlL,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 Glass 2
Olap - 300 [10__6K_1] 2.75 3.2
Density (g/cm’) ’ 2.201 S 2.12
Transformation temperature [°C] 562°C 466°C
Refractive index np = 1.469 1.465
Water resistance class according to 1 2
Is0 719

Acid resistance class according to "1 2
DIN 12 116




.. 15 substrates 1 and conductor arrangenents 4, after they have been divi ded
fromthe wafer, serve as radio-frequencyig4ew ring substrate for further
conponents whi ch can be connected to the external contact |ocations of the
conponents 10. The external contact |ocations are for this purpose

provi ded, for exanple, with soldering beads 17, so that 20 further
conponents can be nounted and connected using surface-nounting technol ogy.
The substrates 1 in this case do not have any active conponents
Accordi ngly, [Al&kadibskietanceaf@ss2aempydiiaso e made from | nsul &ting
materi al, sucht@a®IFdR3exanple glass or plastilcs A glass WwWiich is
particul arly spiehlabt@cf esnatase a&s (assmt eri al flor t e wafer|or 25°t he

substrates 1 of the conponents 10 is Borofl oz (L d82) yhi ch (ﬁQcGPE&)
coef ficient oftdddexzmric) expansi on whi ch virtual Iy4éo’r‘hC| des wPEH% hat | of the
preferred evaparation-coating glass. Fig.—8 ) di gdraﬁﬁnqﬂ"z) Layer

arrangenent, for characterization 30 of the RF properties, including the
| ayer thi cknessestaft whirhmeaslowed dleat Stikuclsgr esterFegsodaarmlagd §3RPustrate

realized str 20f Aand by igd, £oghgnangyavegui des. The fol | ow ng
measur enment SH% H%%e sngaﬁg? par érret é:r sa812 S21,7S11 and S22 were realized

on the basis of these structures. The speci nen designations for the
sel ect ed 35Anﬁﬁ£&ué£mﬁ& eShomathon fdogsink2glaes2 Bayear @3 t ohlheh fseumes ian t he

table 111 ustraled LiFids 59%2; Sngh2edp el duihione e, maani tuse of the

scatter pararre ers 12 and S21, and the'phase rof| I e of the
scatter par8sRaseFedsPp thojapenid %?‘Iprb?”ﬁnt]b?)éﬁn@%%n%tr”ﬁé usi ng
the gl ass 8329, assamo aArldwataitabet v@eactiva af ummmonmwommt@reﬁhe

scatter paraneters S12.and 521 18T €,1Al80 e ggr(?gga&ow@@httrhgn&mdggt&n

attenuation"and the scatter parafeters as reflection
at t enud®i onstFicgurd 1a[ egdlRy Pévéa? Prafemix it difel finedwerarrattasRoditgand
S22 of the ghghahsyat 18 h|151 s@mjmﬁn sfon@émnaonaastm 240 4B1teEd tto Bhd r equency

of 50 GHz. Furtherpore tenuatl I |.e - far the
scatter par dnet éLgs”Sffa fare appﬁff el?l’t E'f r‘n tHe %§a‘£ %r edgc\lllg %é:%s. 10

i Il ustratedannsM gerPgtLRPalré %Pdf ceefirstiey: of 50 GHz. The scatter paraneters
S21 and S12, represent the values for the transm ssion of the electrical

signal at t he r esggocvgsl Y& i egxga%.rlc¥lus-gh§tlonng?‘r P@Lsn%rp&modllgerpcf thf scatter

par anet'er S319hds A el y*IOW di sper el on U requenc 15 The
measur ed valcgesonehb\ir? dFtdrding dcehle 1?1534111@& hig oe“!PA?dé‘&ad‘taP% abéa%l fied
by neasur engptguendy doRdudidr 8frdndbhdifr 45RRAI PERS, e&IC OF divagopmswhé ch:  Fi gs

15 to 17 show rreasur val ues, for a r| & | an e, 20, M h gl ass
8329, Figs f8%%b ‘grd?o FERRSSHTSAY val el orgcgrnag?ae \g@% aﬁgrar%asxemgw

with gl ass @32@a1aa@as|:pg:sstzyctxpnzsosq#!@mpwagmreer%naﬁégn‘? dr °& ¥§ri ed

copl anay, wawggeH identMitifued@assq GhlBi1d89.. 25 These neasurenents reveal a
trend toward | ower attenuati-on of the scatter paraneters S12 and S21 when

using the RF glass G018-189. 23 List of reference synbols

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 beneath
the openings. Layers 6 with conductor structures, which for their part
are in contact with the vias, are in each case arranged on the glass
layers 9 of the'condhctor arréngements 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.



.. 1Subst r at e2Sem conduct or waf er 3First side of 14, 41, 42Conductor
arrangenent 5Second side of 16Layer with ggnductor structures on 161 -
64Conductor structures of 671 - 74Contact-connection regi onsgOpenings in 9
above contact-connectionregions 71 - 749, 91 - 93Evaporation-coating gl ass
| ayer 10Conponent 11Layer with conductor s ructuresl100, 111, 112,
113Conduct or structuresl3Fi nal evaporation-coating gl ass
| ayer 14Evapor ati on-coati ng gl ass encapsul ati onl ayer 15Vi al7Sol deri ng
beads19Conductive material 21Resi st structures of an interlayer23Passive

el ectrical cogponeshakCansuctime hayanddhiotographieakhyist suat, utabl e

interlayer2 ara xi s31Pl astic gcoveri V& seip conductor
r egi on35Con%’§é$‘? FLT‘}f)ca i GNrote %39??&0?%889\%&?%&%%62& V%![I gﬂ i
| ayer 43Condwetfimlaf | duiingblsf 13V€F50nmnt1§c9r%‘ﬁﬁ @1 &he régr ot gBERYi on of
the evapor atdh@n-41@8t f RGuEhHS bRt oL Mhrr@fddilenttisuapplied. BésPatmitctdrai Ns

1. A process for_ produci ng a_conmponent 0).havi,| n ni@ rangenent
(4, 41, 42) SEAPEH™FE "éaﬁ'lt bl & “ggl o cgltré)ec(ﬁug c'lcQg%r@sapQ ?%%%?%ngz

conpri si ng tdvepsteaps aff the @éa@%ﬁtﬁ n‘d“l&hs%rreué?*u gvy|igsBig -ay&roy g2y P£, 92,
93, 13) haviddgn&dteheastsubRecapedd Ngc4fibnover 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, 92,103),Thehi cin Faxthek epttockenlstepnt acelagist haxereie siepagitedontidet #1h7s
region (71 -1, gé} ‘hading fb%eﬂ;[r%e%o@sc@ﬂu&lcaadmhsctﬁloal raghonwhar ei u af treast

one passive 15 electrical V\/m ch . is_in.conta e o I east
one conduct dTERTULELTE, FFE té‘ij)IEfuer?o’ ey |°as"’{s.ill’a‘—’ls’el %léwr%til an’% & . 3.

The process asiclcf Aig. 3B, clrapnfurthahertepm zfifcr‘ll%taddﬂée%ﬁaﬂeﬁeh%n%l emsnts

is a capacitgr. ucﬁlrregsiﬁtwﬂf.ch %o@@ﬁ |theacd&§5é1§:tn@h'.ng &oRd4et -abnNEC; o rebldrar
el ement on the gla

ss | ayer 92 The oces in
one of the pteceth i§ ?ﬁ‘é Fr% T\}%%rles’ REE7& rag % rgalojfzeagbo 5 ?Onlﬁ%gg%raa%gg%ured
gl ass | ayer mdcnfrlappifylangn;tﬁbhﬁ p[hea@teseﬁ’é C@éﬁmﬂctﬁt%ﬂﬁﬁﬂé’tewe hoygver 112,
113) are carfd ed Aub GodddBDLTc0hsd |aHB§1erV\bfd?ce§s C%dﬂCid)EoBtébddﬁf)lﬁ’ e which is
applied at a |later sta'g% bei ng broug i ntg & urg\a tzq a .
cont act connetiPbHS 85i 'GiF 5P 8 ondu f%c}ucgt tgu]Fe appi i‘éd at an earlier
stage. 30 5. The process as clained in one of t he preceding clains, wherein

the step,of fgposid wgusacragé@@)t_,umd gbasSglakelafed 99s aBR11e33py 13) havi ng

at Ieast one opening (8) over actl connection etqﬂ %He(go]ﬁt-act '4) by

evapor ati on %‘@&PF?FQ}OEo?ﬁ?HE%S tf‘ﬁ% 8ps 3FT BRI Fppf a structured

interl ayer (eo]n)nect/\iunchegn@nerm thes ,cwhi@tctacgmweﬁd)mr@ga éhruatua?ﬂ)lzllc‘a%l on

of a glass I ntge%rlagér 924 33, sdrdbub¥i @Qﬁfoﬁ&'&ntﬁé)aiulrﬂgcé erthe

substrate and the structured inter]a ernz \Q,h]g_: res}gnt thP £an, the
%( b or1§§

t hi ckness of c¥Féehl J8sthig, gontegt., 10Has be| ng | ess
than thas ofgldee Biyeucd urcetle ileser timpethq Zm}ckr{;ﬁa af rtbmﬁlrhgt‘{rl?é structured

interlayer ( e’rlwetzh *ﬁpiﬁtéﬂglygflsxs( Ofdn eEndra, gjlléﬁstﬂ@-)feljlc{n% 90bf s 93,
13) which are located on th structuredlnterla h£21r%tb|ngllft ed with

it. 6. The pfticéstavgs Elvﬁilﬁﬁoccivﬁrct'r}%ﬁ AF Bt RAET & n prior fe applT cat i on
of the gl assibayes dytbwaponatired Doariagr beicgntiftedvef it itgl (19),
which projects with respect to regions 10 adjacent to the
contact-connection regions, is ap El ied_to the at | east

cont act 38onnEta-i 8P FhOYF offe( FPatTeEg FoAhR P HigaP R/ aY’h’(CfQ)"‘c'fosrd(l:%%/lé'r Ielaw by
the structuregk iangeidsaysyer( alx)lth7ope-ﬂiﬁg$)r&)6m aBe gloakagd chmgitapm 5 or 6,

wherein the structured % an{:&r |, AYELcel Bddow STHY QHLCEds DY dRhi PtdnNTadr

phot ol it hograpshl C struc
shown in Fig. 3E be fllled for example, with a conductive material

19. Then, a 1ayer 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 particﬁlar also be realized by conductor

structures of individual layers positioned on top of one another and



. 8. The process as clainmed in one of the preceding clains, wherein the
application of a conductor structure at feast conprises the 20 steps of
applying a negatively structured interlayer and of depositing conductive
material. 9. The process as clainmed in one of the preceding clains, wherein
the application of at |east one conductor structure conprises 25 the step
of applying electrically conductive material by electroplating, sputtering
or evaporation coating. 10. The process as clainmed in one of the preceding
cl ai ns, wherapw aged| 98t ovmnaneBIfduRY iaPe s @PPERY PRacoa Y H1PP 8 Ul 3FT arfY30

i nterconnectuayi & apphdied 4 @chiertsubsimuatereppi athet indikedstlepapdr depeskting a
structured gl.ass QY@lecls: Hhucede:  RincdPhanode 1 MMk BEOUGGS, ARE! AhERd TN
one of the prece |n cra Wher the appfl cation of at |east oné
conduct or stlfugtrure ‘t%?ﬁfp??”séél%ﬁ’utrh%seappl i cation of structures conprising
different conductive materials. 26 12. The process as clainmed in one of

the preced 9 Cc':oaﬁldrrgtor\l@’: ‘.{Lt}lpgg "éqgsbet Qﬁpﬁteﬁp)f%fr g:@a %t 'lﬂfg ﬁﬁ)lf 'cQ@-J.ongl ass

| ayer (13) and produci ng at | east one via (15 I nal ass

(13). 5 13. ofhe fpwréb@ssna%atévatwarwueﬁéu%tilzlay\ﬁﬁearfét Rt d§8??fé:r1i°’hg° ead
(17) is appldiegctieaihe cﬁh@;c(tl’éé matérialhety acpastas sthrattedsi monelnf the
pr ecedi ng cI |nB Wherein the s rate C uct or
substrate w ﬁ Ao i a%tln 8 csoenr’rzta(c:ond%%t%le Fé%%uggg@%ﬁgﬁv\%e%% ?{t}g at | east
one conduct cwestragcBurse® EHODanlglpctyical i‘?tfsl)ecF§nc8hr@cFé%°ttr6c%tl CORMEE i on
| ocation (35)itRfcHeheedtfelt 1ee15€88 LRMNAEET @bntaRg @hnedS)onnbedionkt 71 s Deiirg
applied. 15 15. Th<§ grdocess as clainmed in claim114, in, which the active
sem conduct o *PYiOR-T% arranged on a first side (3) of the substrate. (D,
wherein the deposition of a structured glass layer (9g 91, 92, 93, 13)

having at | e@gt Q¥R cONERE PG thi8rs Qdé@raﬁsocam@etrmna@@tcbmarseggonf(fé'ﬂem: 74)
is effected by eva, oration 0 coat

nsC’emlcor(ljd tcrég S St:{a etﬂ?
appl i cati on ??Fd‘é‘ft’t RS 8haau SCructure (111, fl 2 1%%%
gl ass | ayer 1@, aflic@@ion08) tma«wuptmetmt@r@m@ef-m sltarlsjrﬁtﬂ’eo(lg)lnofl the

substrate. 25,1611tlhes mt@ﬁ@&%l% cﬁlf@-éf@ﬁi hzﬂ:e‘i‘hﬁlgn this lalsdViilcbwd Fareagdd ve
senm conduct or regl on rran

rs 3).0of ¢t S trate,
which is thef”(?ﬁbb%‘iatlé Jseis"d5° flﬂﬁoh?%?ggg‘é%‘ﬁdng? e qﬁn%ucm V\/ﬁ}frtmngteﬂ%&w gé)’i | ayer
(9, 91, 92, O3mplS8)hesckyepositied melm@elccmd\et—:éﬂorcostérq}rét?ﬁe (100, 111;
112, 113) |stlggg$élggtrygwlcggta%qsl ncl udes the step of introducing at I east
one via (37), which is connected to a connection |ocation on the first
side, through the substrate (1). 17. The process as clainmed in one of the
precedi ng clBiemprodmeef®@i of3the hitantthkemdt thmalsendageor ysingccopdctivo,

i, 112, 1]1t’t)’e)t’erm Ls éﬁowhslrp@:tgg APRhd @dle é.p%lg@‘ﬂﬂ%ﬁt@ﬂj th@ cﬂan\dhatc(r37)
through the substrate (1). .. The roc §ss as cl ai ne of t he

precedi ng cl ‘%tirr‘l‘t‘s"tu‘iﬁﬁei‘le]iuﬁtt”h"e?dsEl’PJsFtllgat:?eF ﬁﬁr]?ehﬁafhlee app i ca?l 5R90T t he
gl ass | ayer #@p.9%y waZ,oP38xarkd, btgmeeve:prhtcabr cregatreadgld ican Ml gregucgd
tenperature l%]; e?gé%gﬁaé&g, and tggpq’he%aﬁ: ?E@lblwﬁlgﬁtl\éﬂgé‘bogggcﬁ@@rgggg S

all, starting from the contact-connection regions 71 - 74, £ills the

openings 8 and then continues to grow on the surface of the glass
layer 9, where it forms the conductor»structures aﬁd also, if

30 intended, may form the péssive components 23. It is. also possible for
Ehe conductor structures 111, 112,'113 to be produced by evaporation
coating or sputtering, in which case it is also pqssible 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



.. 19. . The process as clained in one of the preceding clains, wherein the
pressure used during the application of i{te glass layer (9, 91, 92, 93, 13)
by evaporation coating is kept at nost in the range of. |10-4 nbar,
preferably in the range of 10-5 nbar or below. 10 20. The process as
clainmed in one of the preceding clains, wherein the glass layer (9, 91, 92,
93) is applied by evaporation coating with a deposition rate of at | east
0.1 ~tmof layer thickness per mnute. 15 21. The process as clained in one
of the precéf ngterdanEonqusereisirPfeitsf 3adty &ﬁ%l’c?ﬁ‘eﬁ?ri‘ﬂj’n(sg’ﬁs'l n the gl ass
| ayer (9, 9kncB#8in9Fheld)rfiagefdd lhel gliath IGgRAUGE karmimBberinapldck). 20 22.
The process as clained in one of the preceding clains, wherein the
substrate (1) is coated while it is still joined to the wafer. 23. The
process as dhaigheasi reheme i@ Fidfe 3prier 88 R eerasiEindyief Biustysed ALass
appl i catsi on 1a{re:a ngl BsS obényiks (Srer9dont@2s - SBned3pnbieRuap aryaevaporenain ng i s
ef fected by i.on S] e i P 4 )

Be ASIIECL AN (RS au%tseﬂa(g ROP agg olg Fddnlahct & stA&qvgfrm&h &0

havi ng a con arr angenent iS suita

radi o- f r equéficyegbpt I afPRiRS T W‘r\"hpé?ﬁtqc&ﬁtfeéjr Cﬁ‘i“'{i‘&ﬁc‘é‘amﬁgﬁur?@ FRE9PF tss as
clainmed in enen tfe thRapeeciedbhiderCkai pdusditohtizanpayjesesof thesedmsiticatre (1)
having at |east one cont agt.< €O, CLi 0 t,d gast
one side (3"’”%:51 B P'He '8 qlsltc%ia%]a[l’% %L)&Qld{lgtlgga Qtﬁ(%%lé?e Z’élw ?ié 5% at1:%) of
gl ass deposilaser Wa%/zmer%ﬂ Péﬁu%aﬁltﬁg °°Wﬁcc§h‘”’rfésaaﬁonlté%"s"tc%ﬁ%“éﬁ%m ng (e)
with a via whahedh bg 4 Rosh@iiok saduceord aghliwiat ix taheeaabacdtagonnect i on
region (71 - 74), and 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. 5 25. TFoe tompporrmese arek Al iaf ehanmi R FLIGMIT I§oi Hol aaekntarlaveast

one passive vﬁlt:fr‘céitrrhgﬁlreﬁOﬁDQ@e@plﬁg@)toOfﬂnﬁ.é’iﬂe@|@iﬁa&t&)&ﬁﬁne{c&;oﬂ]regﬁ)&s 93,
13), which i s conn cthed toftge Pttheeas one, ¢ nc{uc&o Lygtyuge (100, 111,
112, 118 . 7626 °The*Cc8pSeEnt” as®cTE] rre UPREE erern the passive
el ectrical conpesignh I(emyns:@mpwlsﬁ@sl}atbepwslpcew Gﬁ atPrPél*FQ)ICPB‘J\Wq’f@reI enent s:

a capaci t or g3, b8kt Y alfo CRI Liad ’B’I?Jﬂ Sk Oﬂ'wrtﬂelplgsulaﬁlhgglaas f]ialybﬁml
el ement. 15 27. The conponent as cl, a'trg%n%%n o e of 9fl Aai procfuﬁ 26, V\/m ch

i ncludes a R TiE5 el RPEBISE FB aYef1 VL e

I"'east” two
gl ass | ayer soffact3topnd2io®3pgbppl red 15y 'elwapmchxcnt@w dpsam rvgramﬁ enkeh

havi ng &, conduet Qa8 rtH)CEHé %rgg@& stdds whidOnge bl3) RppLivd Lo hem a

conductor structure on a first %Fass | ayer being in electrical contact with
a conduct or SEPEEYEr &° di98 ¥eldntf gl ass’ layer via a via (15). 28. The
conponent as clainmed in one of clains 24 to 27, wherein the 25 substrate

(1) conprisegsqatsd €8Stz Q6w of vwfanftou Qwk ry&oraag@rsltaﬂa@ of' tﬁ@rprseéuiuct or, in

particular silicon, - cerapic e corpaonent as
claimed in QRFEOBIING| bF RS WP EET bt W&h@} gﬁ‘ﬁgﬁ?gn s‘ﬁ’t%’?r e erg%?rei)mrgl ses. a
seni conghict arigsuimsttpai®e avd rvgraatntl easnheon?eocaeslwos@mgceﬂdlll@t orvensiPron
(33) on af Ifssgaéé(cpgujq (BlooRliudtife Shtel 1AL ey ilbh, p¥diieehs vl taOFMBetEdt O the at

| east one via
regions adjacent to the respective contact- connectlon region and is
covered by the structure of the interlayer, belng applled to the
contact-connection regions prior to the application of the glass layer
30 by evaporation coating. This condudtive material subsequently 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




. 30.. The conponent as clainmed in claim?29, wherein the structured gl
| ayer (9, 91, 92, 93, 13) and the at |eagt one conductor 29 strgcﬁzfe
(111, 112, 113) on the glass layer (9, 91, 92, 93) are arranged on the
first side (3) of the substrate (1). 31. The conponent as clained in claim
30, wherein the structured 5 glass layer (9, 91, 92, 93, 13) and the at
| east one conductor structure (1lla 112, 113) on the glass layer are
arranged on a s_econd side (5) of the substrate (1), which is ]}‘pe opposite
si de from t2he vhighscoesriehe Jhntendpf CRREASEHEIMEFE 1T HLE  at’ I—eastregﬁfe)n vi a
(37) connecieq1h& ateont astsiopaatd eang( 36) wre thwivckiet levee 2501 3), which

is connected to at .| east a.
93, 13). Sorenpes (t}grﬁi“)otnheen n%ogggg%;gﬁgagﬁgg%%u%?ﬁlcglgg?énéc °§?”ﬁ5‘?§‘?““§%‘é’? 2i2’n

the substratesiety Hnd theThinsan 2y erriisd of 192 mgarer gjt hve
Z:bzlt angi gl L¥anidBt & hishge Goethd Gbeataist ftiked mEbr expandd dn. eB3inghe conponent
93) ?I rTF Iégqugg%cﬁ{y Ctl: al ggn@a%ttgon%%ctmeggéi%nghﬁl gl g irkaySlere® vy9d, 92,

of gl as _ ed Dy "evaporation coating has a layer thic ness in a
range from GoBicuine patedaimyhizh iy GLEYAH5HY T ﬁrﬁjercéﬁg‘éy“?‘r B?ﬁpﬁcF “mto 1 mMm
ggﬁpgggnfoggo Rk ée?.aeé@a WBOcHeN regictive lcahtart2dotrec8Bin whetawi and hbich

10), on two opposite, sid - )oq: ofateleXt

(4, 41, 42) oircRRTofpPT s%geaedSPésaseﬂ%&y%“gsz X g?stgl%, e 2 ”gfiggi”em
deposi tied by evaporation coating, that includes at |east one opening (8)
With a via Wileh b Ssdoin®lLetigi adl, aentiaeiianiid glhes denenact iccmpréted bn

region, and - at | east ' ,
gl g.SS | aver e(@c&giiorgfogigig)g(,:O%eu%fﬁggknégg UGt e gﬁ&gss)’la}élj-19 deradd) on the
y : , 93), Ich 1S Th contact wth the 30 via ]EL
CA3R A . A AbeZod\NEDechA AL SACHH3AWAY AfhapHEt APPTOXR L eAY SCORF ERDSFIRN YO i
Ayyr . AU ! . AGPIRXFTIA: CAY. . AhY ."AYAf . AS
L AYYr. AU @%E%kneééXQE_tﬁé-éﬁe@ééed tonddctive material 19. Finally, the
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contact-connection 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 are 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 same 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 qf
coated wafers 2, the components being obtained by separating

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
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The conductor arrangement 4 is illustrated in gsimplified form for the
sake of clarity, 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 produced 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. § is also
produced in multilayer form, for which purpose accordingly the steps
25 bof-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 the substrates 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
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signals from the active semiconductor regions to be emitted to the
conductor structures 100 of the conductor arrangement 4.
15
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 encapsulétion 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 to the embodiment shown in Fig. 5. A semiconductor wafer 2
25 with active semiconduétor regions 33, which aré assigned to individual
substrates 1, is also used in the embodiment shown in Figl 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 active semiconductor regions 33

30 afe connected to conductor structures 100.

Unlike 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 applied
direct to the contact locations 35, with the contact locations 35

accordingly forming the contact-connection regions of the substrates 1
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Fig. 7 shows yet another embodimeﬁtbof substrates 1 which have been
10 provided with a'radio—frequency conductor arrangement 4 while still
joined to the wafer in accordance with the invention. The conductor
arrangement 4 comprising the glass layers 9, 91, 92, 93, 13 and the
conductor structures 100 has in this case been applied to a wafer.
whose substrates 1 likewise have vias 37. The components 10 with
15 substrates 1 and conductor arrangements 4, after they have been
divided from the wafer, serve as radio-frequency rewiring substrate
for further cdmponents which can be connected to the external contact
locations of the components 10. The external contact locations are for
this purpose provided, for example, with soldering beads 17, so that -
20 further components can be mounted and connected using surface-mounting
technology. The substrates 1 in this case do not have any active
components. Accordingly, the substrate wafer 2 méy also be made from
insulating material, 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 characterization
30 of the RF properties, including the layef thicknesses of the measured
test structures. Figs 9 and 10 illustrate realized structures of open
and buried coplanar waveguides. The followihg measurements of the
scatter parameters S12, S21, S11 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

illustrated in Fig. 11.

Figs 12 to 14 show the magnitude of the scatter parametérs S11 and

822, 812 and 821, and the phase profile of the scatter parameter S12
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1gs 18 to 20 show measured values for an open coplanar wavegulde with
glass 8329 and

Figs 21 to 23 show measured values for a burled 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.
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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 abo&e contact-connection

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
layer .

15 Via .

17 ’ Soldéring 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
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Patent Claims

A process for producing a component (10) having a conductor
arrangement (4, 41, 42) which is suitable for radio-frequency
applications, comprising the steps of:
- depositing a structured glass layer (9, 91, 92, 93, 13)
having at least one opening (8) over a contact-connection
region (71 - 74) on a substrate (1) by evaporation coating,
and
- applying at least one conductor structure (100, 111, 112,
113) to thevglass layet (9, 91, 92, 93), which has electrical

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

The process as claimed in claim 1, wherein at least one passive
electrical component, which is in contact with the at least one
conductor structure, is applied to the glass layer (9, 91, 92,
93).

The process as claimed in claim 2, wherein at least one of the
elements is a capacitor, a resistor, a coil, a varistor, a PTC,

an NTC, a filter element on'the glaés 1ayer (9, 91, 92, 93).

The process as claimed in one of the preceding claims, wherein
the steps of depositing a structured glass layer and of applying
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.

The process as claimed in one of the preceding claims, wherein
the step of depositing a structured glass layer (9, 91, 92, 93,
13) having at least one Opening (8) over a contact-connection
region (71 - 74) by evaporatlon coating comprlses the steps of:
applying a structured interlayer (21), which covers the contact-
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,
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91, 92, 93, 13) preferably being less than that of the
structured interlayer (21), and _
- removing the structured interlayer (21);, with those regions (90)
of the glass layer (9, 91, 92, 93, 13) which are located on the
5 structured interlayer (21) being lifted with it.

6. The process as claimed in claim 5, wherein prior to the
application of the glass layer by evaporation coatihg,‘a
conductive material (19), which projects with respect to regions

10 adjacent to the contact-connection regions, is applied to the at
least one contact-connection region (71 - 74), and this material

(19) is covered by the structured interlayer (21).

7. The 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 pfeceding 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 one 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.



AN

~

~

10 & ()-,"S "10% & ()-,S "10% & ()-, S "10% & ()-,S "10% & ()-,SWS " S
“10% & ()-,S “10% & ()-, S "10% & ()-,S240% & ()-, S “10% & () -,

& y#109& ()-a fy#10%8& ()-a 10% & ()-& 10% & ()- y10%

& ()-101'101 7| | [: AO10! #10% & ()- #1008N& ()- #100&' ()- #10%F & ()- #10%
&()- By#10%&

10

15

20

25

30

35

13.

14.

15.

16.

17.

)-a"vual

he process as claimed in one of the preceding claims, which
includes the step of depositing a final glass layer (13) and

producing at least one via (15) in the final glass layer (13).

The process as claimed in claim 12, wherein a soldering bead

(17) is applied to the wvia (15).

The process as claimed in one of the preceding claims, wherein
the substrate (1) comprises a semiconductor substrate with
active semiconductor regions (33), wherein the at least one
conductor structure (100, 111, 112, 113) is connected to a
connection location (35) of the active semiconductor region (33)

while it is being applied.

The process as claimed in claim 14, in which the active
semiconductor region is arranged on a first side (3) of the
substrate (1), wherein the deposition of a structured glass
layer (9, 91, 92, 93, 13) having at least one opening (8) over a
contact-connection region (7i -.74) 1is effected by evaporation
coating onto the substrate (1), and the application of at least
one conductor structure (111, 112, 113) to the glaés layer (9,
91, 92, 93) takes place onto the first side (3) of the

substrate.

The process as claimed in claim 15, in which the acﬁive
semiconductor region (33) is arranged 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
includes the step of introducing at least one via (37), which is
connected to a connection location on the first side, through

the substrate (1).

The process as claimed in one of the preceding claims, wherein
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). ’

#$+FXXOB
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< Glo% f& ()- f 10% f& ()-10a alla alla a D #10% a& ()- #10% ]1& ()-
MfLOWA y& ()-<bszY8vU4l z DO#10% & ()-57"10% f& ()- #10% & ()- q
5#10%&' ()-- D >"10% f& ()--! >"10%kgk& ()-sR85|[:vW4l v >& 2"10% & () -
v +"10% & ()-@1 >+"10% & ()-@ $"10%& ()- v >$"10% & () -
O#109%&' ()--5D&/WA1 v HF f #1092 & ()-m) 1109 & ()- Q 1098S& () -
& 10%4 & ()-10 10 10 z &,2"10% & ()-&44P|[:vU4l v y3#10% & ()-)
f'#lO%&'()i8 v f'#10% & ()- v ff#10% & ()-S z ff#10%W & ()-S |

The process as claimed in one of the preceding claims, wherein
the gubstrate (1), during the application of the glass layer (9,
91, 92, 93, 13) by evaporation coating, is held at a temperature

of between 50°C and 200°C, preferably between 80°C and 120°C.

19. The process as claimed in one of the preceding claims, wherein
the pressure used during the application of the glass layer (9,
91, 92, 93, 13) by evaporation coating is kept at most in the
raﬁge of 10 mbar, preferably in the range of 10°° mbar or below.
10 '
20. The process as claimed in one of the preceding claims, wherein

the glass layer (9, 91, 92, 93) is applied by evaporation

coating with a deposition rate of at least 0.1 Um of layer
thickness per minute.
15 _
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) .

20 22, The process as claimed in one of the preceding 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
25 the application of a glass layer (9, 91, 92, 93, 13) by
evaporation coating is effected by plasma ion assisted

deposition (PIAD).

24 . A component (10) having a conductor arrangement (4, 41, 42)

30 which is suitable for radio-frequency applications, in
particular produced using the process as claimed in one of the
preceding claims, which comprises ‘

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

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

(71 - 74), and
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the glass layer (9, 91, 92, 93), which is in contact with the

via.

5 25, The component as claimed in claim 24, which includes at least
one passive electrical component (23) on the glass layer {9, 91,
92, 93, 13), which is connected to the at least one conductor

gtructure (100, 111, 112, 113).

10 26. 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.

15
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
coating 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). k
2é. The component as claimed in one of claims 24 to 27, wherein the
25 substrate (1) comprises at least one of the following materials:
- semiconductor, in particular silicon,
- 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. The component as claimed in claim 29, wherein the structured

glass layer (9, 91, 92, 93, 13) and the at least one conductor
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31. The component as claimed in claim 30, wherein the structured
5 glass layer (9, 91, 92, 93, 13) and the at least one conductoyx
gtructure (111} 112, 113) on the glass layer are arranged on a
second side (5) of the substrate (1), which is the opposite side
from the first side (3), and the sgubstrate (1) has at least one
via (37) connected to a contact location (35) on the first side
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 HUm to 1.5 mm,

20 preferably in a range from 0.1 MUm 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 comprises 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).



