W O 02/ 32824 PCT/ DE01/03340 1 Description dass ceram c mass and use
thereof I1° The invention relates to a glass ceram c nass, conprising
at | east one oxide ceramic, containing barium titaniumand at |east one
Yare earth netal Rek and at | east one glass material, containing 5 at | east
.one oxi-¥€ ®¥Rboron, at least one oxide with silicon EidPEY/3845t one
oxide with at |least one bivalent nmetal Me2+. In addition to the gl ass
ceram c mass, an application of the gl 2135 ceram c mass i s desc

gl ass ceram c nass of the aforenention type i s known fro \

The oxide ceramc for the known glass ceramic nmass is manu rom
barium oxi de (BaO, titanium 10 di oxide (Ti02), a trioxide of a*\ﬁ‘a?"e earth
met al (IRedePpBYn and possi bly bisnmuth trioxide (Bi203). The ra‘f"é”‘earth met al

Rek is for exanple neodym um The glass material in the rrass
consi Stél of boraon tri ¢ éwzo ), silicon dioxide and za @mmmﬂ@@
ceramc ‘W 8??8P1‘f H’r‘?s%?“ Hee ceramc in the glass ce for
exanpl e 90% and a glass proportion of the glass material 10%™T5 A
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about 950C. The glass ceramic mass is thus suitable for use in LTCC ( ow
t enper abagiua, giganiyra @ng av lgagt ©8y rare earth metal Rek and at least one glass material, containing

5 at least one oxide with boron, at least one oxide with silicon and at least one oxide with at least

one bivalent metal Me2+. In addition to the glass ceramic mass, an application of the glass

ceramic mass is described.

A glass ceramic mass of the aforementioned type is known from US 5 264 403. The oxide
ceramic for the known glass ceramic mass is manufactured from barium oxide (BaO), titanium
10  dioxide (TiO,), a trioxide of a rare earth metal (Rek,O3) and possibly bismuth trioxide (Bi;O3).
The rare earth metal Rek is for example neodymium. The glass material in the glass ceramic
mass consists of boron trioxide (B,0s3), silicon dioxide and zinc oxide (ZnO). A ceramic
proportion of the oxide ceramic in the glass ceramic mass is for example 90% and a glass

proportion of the glass material 10%.

15 A compression of the glass ceramic mass occurs at a sintering temperature of about 950°C. The
glass ceramic mass is thus suitable for use in LTCC (low temperature cofired ceramics)
technology. The LTCC technology is described for example in D. L. Wilcox et al, Proc. 1997
ISAM, Philadelphia, pp. 17 to 23. The LTCC technology is a ceramic multilayer method in
which a passive electrical component can be integrated in the volume of a ceramic multilayer

20  body. The passive electrical component is for example an electrical conductor track, a coil, an
induction or a capacitor. Integration is achieved, for example, by printing a metal structure

corresponding to the component on one or more ceramic film blanks, stacking the printed



technol ogy. The LTCC technol ogy is described for exanple in D. L. WIlcox et
al, Proc. 1997 |SAM Phil adel phia, pp. 17 to 23. The LTCC technology is a
ceramic nultilayer nethod in which a passive electrical conponent can be
integrated in the volunme of a ceramc nultilayer 20 body. The passive
el ect ri'WA2tBA%bnent is for exanple an electrical condfHRFONPBEK, a coil,
an induction or a capacitor. Integration is achieved, for exanple, by
printing a metal structure correspondi;ng to the conponent on one or nore
ceram c film bl anks, stacking the pri ntled WD 02/ 32824 PCT/ DEO1/ 03340 2
ceram c film bl anks above one another to forma conposite and sintering the
conposite. Since ceramc filmblanks are used with a low sintering glass
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gl ass m?teri al. At a higher tenperature the oxide ceram c dissolves in the
gl ass mél¥e)unti| a saturation concentration is reached and a separation of
the oxide ceram c occurs once again. As a result of the oxide ceramc
di ssol vy ' | hg, c 1] ' 1 C
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cari Oc hanregdt thBuecanmgressaml dfnlgg glass ceramic mass takes places as a result of reactive liquid phase

sintering. During the sintering process, a liquid glass phase (glass melt) is formed from the glass
material. At a higher temperature the oxide ceramic dissolves in the glass melt until a saturation
concentration is reached and a separation of the oxide ceramic occurs once again. As a result of
the oxide ceramic dissolving and separating out again, the composition of the oxide ceramic and
15 thus also the composition of the glass phase or the glass material can change. During cooling,
crystallization from the glass melt can additionally occur. For example, in this situation one
constituent of the oxide ceramic remains in the glass phase after cooling of the glass ceramic
mass. If the composition of the oxide ceramic and thus also the composition of the glass
material changes as a result of compression, it is difficult to define the material properties of the
20  compressed glass ceramic mass and thus to guarantee the functional integrity of the component

integrated through the use of LTCC technology.

The object of the present invention is to specify a glass ceramic mass with an oxide



crystallization fromthe glass nelt can additionally occur. For exanple, in
this situation one constituent of the oxide ceramic remains in the glass
phase after cooling of the glass ceramic mass. If the conposition of the
‘oxi de ceram nd thus al so the conposition of the glass material changes
.as a re@aaqzméﬁg“corrpr ession, it is difficult to define AHPHHOE%)
properties of the 20 conpressed gl ass ceram ¢ nass and thus to guarantee
the functional integrity of the conpongnt integrated through the use of
LTCC technol ogy. The object of the present invention is to specify a gl ass
ceram c mass with an oxide MO 02/32824 PCT/ DEO1/03340 3 ceramc, whose
conposi tion remains essentially unchanged during a sintering process. This
obj ect ¢esamaichyBess¢opposiget rfmainyessenyialy sndhwnged duringsssinoning process. at | east
one oxide ceramc, containing barium titaniumand at | east one rare earth
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conmbi ned 10 wth one another by neans of an organic binding agent. It is

al so conceivable that the glass ceramc nmass can exist as a powder mxture
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with one another by means of an organic binding agent. It is also conceivable that the glass
ceramic mass can exist as a powder mixture of the oxide ceramic and the glass material.
Furthermore, the glass ceramic mass can exist as a sintered ceramic body. For example, a

ceramic multilayer body produced in a sintering process consists of the glass ceramic mass. This

ceramic multilayer body can be submitted to a further sintering process.

15  The oxide ceramic can be present as a single phase. However, it can also consist of a plurality of
phases. It is conceivable, for example, for the oxide ceramic to consist of phases each having a
differing composition. The oxide ceramic is thus a mixture of different oxide ceramics. It is also
conceivable for one or more parent compounds of an oxide ceramic to be present which are then

converted to form the actual oxide ceramic only during the sintering process.



15 The oxi de ceram c can be present as a single phase. However, it can al so
consist of a plurality of phases. It is conceivable, for exanple, for the
oXi de cerami ¢ to consist of phases each having a differing conposition.
"The oxide ceramic is thus a mxture of different oxide ceramics. It is also
. concei VR ®/38%4 one or nore parent conmpounds of an oxif$/RENABL to be
present which are then converted to formthe actual oxide ceramc only
during the sintering process. WO 02/32824 PCT/ DE01/ 03340 4 The gl ass
material can |ikew se be a single phaséjf For exanple, the phase is a gl ass
melt consisting of boron trioxide, silicon dioxide, zinc oxide and bisnuth
trioxide. It is also conceivable for the glass material to consist of a
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gl ass during the sintering process In a particular vant ageous
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Practicall}/ no elu tl?
transition point, the ower is the sintering temperature or a vitrification temperature for the

corresponding glass ceramic mass. At the vitrification temperature, almost complete

compression of the glass ceramic mass can be achieved in a short time.

In addition, bismuth trioxide influences the way in which the oxide ceramic dissolves and
15  separates out again in the glass melt during the sintering process in a particularly advantageous
manner (for example as a result of the lower vitrification temperature). Practically no eluation of
individual components of the oxide ceramic occurs. The composition of the oxide ceramic

either does not change or changes only slightly and can therefore be very well predetermined.

It is known that bismuth which is present in the oxide ceramic reacts with elementary silver at
20  an elevated temperature. With regard to the use of an oxide ceramic containing bismuth in

LTCC technology in conjunction with the use of silver as



i ndi vi dual conponents of the oxide ceram c occurs. The conposition of the
oxi de ceram c either does not change or changes only slightly and can
therefore-be.very well predetermned. It is known that bisnuth which is
present in the oxide ceramic reacts with el ementary silver at 20 an

. el evat @Mt ure. Wth regard to the use of an oxiRFE/RENAIMBE cont ai ni ng
bi smuth in LTCC technology in conjunction with the use of silver as .WO
02/ 32824 PCT/ DE01/ 03340 5 an electrical]y conducting material, this

conmbi nation can result in an undesired-<Yeaction inpairing the functional
integrity of the component which is to be manufactured. If the gl ass
material contains bisnuth trioxide, the vitrification tenperature is
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that no noticeable reaction occurs between bl snuf ver
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t echnol ogy n- par e con
w t h atodcesdetvoden Uiaﬁlﬁhaadslmvdfret al Reg. The rare earth netal Reg is
present for exanple as the trioxide Reg203. By using the oxide of the rare
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mass exhibiting & permttivity o 0 or even highe
10  material properties (permittivity, quality, Tf value) are very well suited for use in microwave

technology.

In particular, the glass material contains at least one oxide with at least one rare earth metal Reg.
The rare earth metal Reg is present for example as the trioxide Reg,O;. By using the oxide of
the rare earth metal Reg, it is possible match the permittivity of the glass material, which
15 contributes to the permittivity of the overall glass ceramic mass, to the permittivity of the oxide
ceramic. A glass ceramic mass exhibiting a permittivity of 20 to 80 or even higher is thus

accessible.

In particular, the rare earth metal Rek and/or the rare earth metal Reg from the group comprising
lanthanum and/or neodymium and/or samarium are selected. Other lanthanides or even actinides
20  are also conceivable. The rare earth metals Rek and Reg can be identical, but can also be

different rare earth metals.

In a special embodiment, the oxide ceramic contains the bivalent metal Me2+. In particular, the



accessible. In particular, the rare earth nmetal Rek and/or the rare earth
netal Reg fromthe group conprising |anthanum and/ or neodym um and/ or
samari um are sel ected. O her |anthanides or even actinides 20 are al so
‘conceivable. The rare earth netals Rek and Reg can be identical, but can
.al so beWa¥3%82%nt rare earth netals. In a special enfSdi/AEG033¢he oxi de
ceram c contains the bivalent netal Me2+. In particular, the WO 02/ 32824
PCT/ DEO1/ 03340 6 bivalent nmetal Me2+ is selected fromthe group conprising
beryllium magnesium cal cium strontim barium copper and/or zinc. The
bi val ent netal Me2+ can be present as a separate oxidic phase. In
particul ar, the bivalent netal M2+ is a doping of the oxide ceramc. In
the oxbidelesematd Me2+his delecaddefromntht Egirod‘pbé?dmplminsgbe@llﬁlingn?ﬁg'rﬁainm, rcartugh,] on
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t010 ceramic is doped with the bivalent metal Me2+ which also occurs in the glass material. In
particular, zinc is to be mentioned here as a bivalent metal Me2+. Zinc has a particularly
advantageous effect on reactive liquid phase sintering and on any process of dissolving and

separating out again which occurs in this situation.

In a further embodiment, in addition to the oxide of silicon the glass material contains as a
15  tetravalent metal at least one oxide of at least one further tetravalent metal Me4+. In addition to
the silicon dioxide, the glass material contains at least one further dioxide of a tetravalent metal.
The further tetravalent metal Me4+ is selected in particular from the group comprising
germanium and/or tin and/or titanium and/or zirconium. In addition to silicon dioxide, the
oxides of the aforementioned tetravalent metals support a glassiness of the glass material. This
20 means that these oxides are used, as incidentally are also the oxides of the aforementioned
bivalent metals Me2+, to control a viscosity temperature characteristic of the glass material. For
example, the softening temperature Tsoq of glass material can be set. Crystallization of the glass

material can likewise be influenced.



the silicon dioxide, the glass material contains at |east one further

di oxide of a tetravalent netal. The further tetravalent netal M4+ is
selected in particular fromthe group conprising germaniumand/or tin
‘and/or titaniumand/or zirconium In addition to silicon dioxide, the

. oxi des "¥P ®"882% or ement i oned tetraval ent netals supporACTDENA334hess of the
glass material. This 20 neans that these oxides are used, as incidentally
are also the oxides of the aforenentioned bivalent netals Me2+, to control
a viscosity tenperature characteristic of the gl ass material. For exanple,
the softening tenperature Tsoft of glass material can be set.
Crystallization of the glass material can |ikew se be influenced. MO O
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particle Sitze is also erred to as half-value particle size. In order to
mai ntain a very |low gl ass proportion wi thout restricting any process of
di d€ol vinnartioudhr, the oxide ceramic and/or the glass material contain a powder with a mean particle

size (Dso value) which is selected from the range between 0.1 pum inclusive and 1.5 um
inclusive. The mean particle size is also referred to as half-value particle size. In order to
maintain a very low glass proportion without restricting any process of dissolving and
separating out again, powders having the specified particle sizes are particularly advantageous.
15 The powders have a large reactive surface which is necessary for the reactive liquid phase

sintering process.

Normally, in order to reduce the sintering temperature and to increase the permittivity of the
glass ceramic mass, lead oxide (PbO) is added to the glass material. With regard to the present
invention, the lead oxide proportion and/or cadmium oxide proportion of the glass ceramic mass
20  and/or of the oxide ceramic and/or of the glass material is a maximum 0.1 %, in particular a
maximum of 1 ppm. By preference, with regard to environmental considerations, the proportion

of lead oxide and cadmium oxide is almost zero. This is achieved by the present invention



separating out again, powders having the specified particle sizes are
particul arly advant ageous. 15 The powders have a | arge reactive surface
which is necessary for the reactive liquid phase sintering process.
Nor mal | i er to reduce the sintering tenperature_and to increase the
-pernitt%“?é%béﬁgthe gl ass ceramic nass, |ead oxide (PPO/PFE/REHRd to the
glass material. Wth regard to the present invention, the | ead oxide
proportion and/ or cadm um oxi de propor%Lon of the glass ceram c mass 20
and/ or of the oxide ceram c and/or of t‘he glass material is a maxi numO.1
% in particular a maxinmumof 1 ppm By preference, with regard to
environnment al considerations, the proportion of |ead oxide and cadm um
oxi de | Withpyhsignifieanprestristign pkthg eiterisd grapgrtich of theadass teramicemasson WO 02/ 32824
PCT/ DEO1/ 03340 8 w thout significant restriction of the materi al
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glass ceramc nmass is accessible with a permttivity which'is selecled
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gl ass cer.?gifc mass i.s s?ecifie?. In particular, the ceram c body has at
least onBCE UM ILPUCTAYAYS e8I ch i s sel ected fromthe group conprising
gold and/or silver and/or copper. By preference, the ceramc body is a

ceram cAgttrlingayer sde6sly aspbbeoPfHRVinOstilon, 8ReFiP¥IYIRHE a previously described
10 glass ceramic mass is specified. In particular, the ceramic body has at least one elementary metal
Me0O which is selected from the group comprising gold and/or silver and/or copper. By
preference, the ceramic body is a ceramic multilayer body. The previously described glass

ceramic mass is used to manufacture the ceramic body. As a result of using glass material
containing bismuth, vitrification of the glass ceramic mass can already take place below 890°C.

15 With regard to a firing process in the presence of elementary silver, no disruptive interdiffusion
occurs. In particular, a ceramic body in the form of a ceramic multilayer body can be
manufactured in this manner. The glass ceramic mass is used in particular in ceramic film

blanks in LTCC technology. In this way, glass ceramic masses are made available to the LTCC

technology, having excellent material properties for the manufacture of microwave technology

20  components.



ceramic mass is used to manufacture the ceramc body. As a result of using
glass material containing bisnuth, vitrification of the glass ceram c nmass
can al ready take place bel ow 890C. 15 Wth regard to a firing process in
the presence of elenmentary silver, no disruptive interdiffusion occurs. In
.parti culVg92/3¢884%r amic body in the formof a ceram ¢ mPET/PES&33Hddy can be
manuf actured in this nmanner. The glass ceram c nmass is used in particular
in ceramic film blanks in LTCC technol ogy. In this way, glass ceranc
masses are made available to the LTCC %echnol ogy, having excell ent

material properties for the manufacture of mcrowave technology 20
conponents. WO 02/ 32824 PCT/ DE01/03340 9 To sunmarize, the follow ng
advant agesumegrike, the foltowing ddvemagds oesult fidve thednposgioni on of t he oxi de ceramic
remai ns essentially constant during sintering of the glass ceram c nass.

The materigl properties of the glass ceram c nass can thus be pre-set in a
defi ned® rréﬁﬁe‘%mfg)smﬂp r?iélﬁe o] Icgﬁagll‘bwl%%gﬁsﬁ?{wjl\yi qopstpRtcdringryintgring REthel ass
ceram c S oSt shil ¢ ; i - hel ow
Bo0C By thas cERRS R, TnPmatris) GRCRALH hedla R BEAMCHA oA AIEHSRLA" |
t he gl ass andefieed mlanndrhe sintering behavi or of the glass ceram ¢ nmass and
the material properties of the glass ceramic mnass can be set specifically

and al nost, as desired. It is thus possihle, for exanple, to set 10
per M t t PviAnosyGomplele eormpressiom (Yiatfiggpn)aolitheetlosnerramis BWeh it agwibimiar o

retaining (g, &murevg)t{ﬂeiggé' g?do'gpgn& SRS RWESHoc. Conpr ession is achi eved
e of lea

W t hout the use o oxl dé and/or cadm um oxi de. The invention will be
described in the following with reference to an enbodi nent and the
e By means of suitable (oxidic) additions to the oxide ceramic and to the glass material, the

sintering behavior of the glass ceramic mass and the material properties of the glass ceramic
mass can be set specifically and almost as desired. It is thus possible, for example, to set
10 permittivity, quality and Tf value over a wide range in each case whilst retaining a low

vitrification temperature.
e Compression is achieved without the use of lead oxide and/or cadmium oxide.

The invention will be described in the following with reference to an embodiment and the
associated drawing. The drawing shows a schematic cross-section, not to scale, of a ceramic

15 body with the glass ceramic mass in a multilayer construction.

According to the embodiment, the glass ceramic mass 11 is a powder consisting of an oxide
ceramic and a powder of a glass material. The oxide ceramic has the formal composition
BaRek,Ti401,. The rare earth metal is neodymium. The oxide ceramic is doped with a bivalent
metal Me2+ in the form of zinc. In order to manufacture the oxide ceramic, appropriate

20  quantities of barium oxide, titanium dioxide and neodymium trioxide are mixed together with



associ ated drawi ng. The drawi ng shows a schematic cross-section, not to
scale, of a ceramc 15 body with the glass ceramc nmass in a nultilayer
construction. According to the enbodi nent, the glass ceramc nmass 11 is a
powder consisting of an oxide ceramc and a powder of | ass material.
. The oxi-W& &8 ¢ has the formal conposition BaRekZTiE@igEmﬂ?éW are earth
netal is neodym um The oxide ceramc is doped with a bivalent netal M2+
in the formof zinc. In order to manufagture the oxi de ceranic, appropriate
20 quantities of bariumoxide, titaniufrrdi oxi de and neodym um trioxide are
m xed together with WO 02/ 32824 PCT/ DEO1/ 03340 10 approximtely one % by
wei ght zinc oxide, calcinated or sintered, and subsequently ground to
pr oduc eanm@ximrql)eglpﬁ)ﬁdbmyetgbv\mc oxideecatiasted wasimtdred, andstibseqserilyrground to
bi srmut h %ili 0 | e glass material is characterized by the
foIIomﬁRﬁ’B%%%%g???%ﬂ“‘E%P%WQBI96boron trioxi de, 34.8 nol % bi snuth oxi de,
32.5 mol % 5 zinc oxide and 6 nol % silicon dioxide. 100% by volune of the
gl ass CeR@glass nﬂ&%ﬁallc%nﬁamm&d b%ﬁn&@%lmbn\éﬂhli% Phe %ﬁ?s efeRd 8 cpﬁi%&tsﬁiéa'
and 10% by vol une of the gl ass material. Ceramc maferia d gl ass
mat er i aby teellewinpsompeditien: 7. 0mel%rboindrivkitle i 4. & sl % ibisnautp exale 325 afol%he
gla ceram 900C. The, K permttivity of the glass ceramic mass is
S‘:lshemaﬁéﬁ“l%f’ ﬁ?gnﬁ%’; silgen diendders yalue is 4 ppm K. 10 The gl ass ceranic
nass 11 described is used in order to integrate a passive electrical
conponento% by volife tof€he @lay I i d
of LTCC techr%lol ogy. The %caeﬁ%gﬁnﬁunﬁ?{ ?Sg?/(g?mg%%ff@bg{ 888&5‘% rL}:i‘iss‘;'n%fr?flner
has cermgiesial andet@% dyatune ohthetglass enatq:nabcmcmnhld materiakaranglassf mhteribll leavie s

toget her, with t Ias cera c.mass 11. The mc layers 2 and 5 have a
oo hor Day il bE B s g ST eyl B eV ST mopes 18 DD e

mass 11perm1tt1v1ty of the glass ceramic mass is 64, the quality is 820, and the Tf value is 4 ppm/K.

10 The glass ceramic mass 11 described is used in order to integrate a passive electrical component
| 6, 7 in the volume of a ceramic multilayer body 1 with the aid of LTCC technology. The
ceramic multilayer body 1 produced in this manner has ceramic layers 3 and 4 which are
produced from ceramic film blanks together with the glass ceramic mass 11. The ceramic layers

2 and 5 have a further glass ceramic mass 12 which is different from the glass ceramic mass 11.

15 The electrically conductive material comprising the electronic components is an elementary

metal MeO in the form of silver.



15 The electrically conductive material conprising the electronic
conponents is an elenentary netal MeOin the formof silver. W 02/ 32824
PCT/ DEO1/ 063340 11 Clainms 1. (ass ceramc nass - conprising at |east one
‘oxi de ceram c, containing barium titaniumand at |east one rare earth
.metal RMO 03§25 - at | east one glass material, contaiRFTRECH03BEASt one
oxide with boron, at |east one oxide with silicon and at |east one oxide
with at |east one bivalent netal Me2+, characterized in that - the gl ass
material contains at |east one oxide wldh bismuth. 2. dass ceranic mass
according to Claim1l, whereby the oxide ceramc has a formal 10

conposi tion BaRek2Ti 4012. 3. dass ceram c nmass according to Caiml or 2,
wher ebyCtames gl ass material contains at least one oxide with at |east one
rare earth nmetal Reg. 4. dass ceram c nmass according to one of Clains 1
t hr ough, 3, p@ereb .the rare earth netal Rek and/or the rare earth netal
Reg i s bel¥ %ﬁer?‘%t‘frﬂ‘?sﬁe group conprising | anthanum and/ or 15 neodyni um

and/ or sangigifingSa; 18R CRIRLLaAIRS §0rﬁﬁg9{§% nf, Qit30} mogrﬁsbc%tilieg% o%\ér?réaouqh

4, whereby the oXide ceramc contains t i val erit net al S
ceram ¢ nesshastdRekngnd o one of Cains 1 through 5, whereby the bival ent
nmet Me2+ i s sel ﬁct ed fromthe ,grouP conpri sing beryllium magnesium
cal dunmj & eask Pn¢ng'ass material, containing at least one oxide with boron, at least one oxide with
silicon and at least one oxide with at least one bivalent metal Me2+,
characterized in that

- the glass material contains at least one oxide with bismuth.

2. Glass ceramic mass according to Claim 1, whereby the oxide ceramic has a formal

10 composition BaRek,Ti4O15.

3. Glass ceramic mass according to Claim 1 or 2, whereby the glass material contains at least

one oxide with at least one rare earth metal Reg.

4. Glass ceramic mass according to one of Claims 1 through 3, whereby the rare earth metal
Rek and/or the rare earth metal Reg is selected from the group comprising lanthanum and/or

15 neodymium and/or samarium.

5. Glass ceramic mass according to one of Claims 1 through 4, whereby the oxide ceramic

contains the bivalent metal Me2+.

6. Glass ceramic mass according to one of Claims 1 through 5, whereby the bivalent metal
Me2+ is selected from the group comprising beryllium, magnesium, calcium, strontium,

20 barium, copper and/or zinc.

7. Glass ceramic mass according to one of Claims 1 through 6, whereby in addition to the

oxide of



20 barium copper and/or zinc. 7. dass ceram c mass according to one of
Clains 1 through 6, whereby in addition to the oxide of ,WD 02/32824

PCT/ DEO1/ 03340 12 silicon the glass material contains as a tetraval ent
etal at | east one oxide with at | east one further tetraval ent nmetal M4+,
. 8. das¥WX¥f&A24L nass according to Caim7, whereby tRCHREQANSB4Q et r aval ent
metal Med4+ is selected fromthe group conprising germani umand/or tin
and/or titaniumand/or zirconium 5 9. dass ceranic mass according to one
of Caims 1 through 8, whereby 100% bylZol une of the glass ceramic mass is
conposed of a ceram c proportion of the oxide ceramic which is selected
fromthe range between 70% by vol une i nclusive to 95% by vol une i ncl usive,
and a gl asdlicoprtbpelatd matedhl ¢dneaigd @Ss tetratAert ahetsthdt ¢dusi Sneseli@e vt ot 68 dilee
range bet eE 30% by vol une inclusive to 5% by volunme inclusive. 10 10.

d ass cergeHF erﬁﬁté%va}é‘c%@re { M§4to one of Claims 1 through 9, whereby the
oxide ceramc and/or the glass material contain a powder with a nean

particle SGibd WOt missSRhathd Rt 7 Mhefdiqfic REINT rlabal e o4y & and

1.5 minclusive. ass ceramc nmass according to on

t hr ough 1Gelented fminythe gragccompridng gerametin and/onnd/aad/ ot ticatiih bid/exdit®nium.
proportion of the glass cerami c mass and/or of the oxide 15 ceram c and/or
of the &Igﬁs materjial is a H,axirmmo.l % in particular a maxi mrumof 1

ppm® 127 FASCEUPIG LSS Ry dmg 18 08¢ 9 Glasms ethirughy &ivhsreby 190G By velumagfi h a

gg)é iCme Vith babkC AR mh&TPEEApNA s RPle pkq)opt‘%nt SEHE Bic TR i

selected from the range between 70% by volume inclusive to 95% by volume inclusive, and
a glass proportion of the glass material which is selected from the range between 30% by

volume inclusive to 5% by volume inclusive.

10 10. Glass ceramic mass according to one of Claims 1 through 9, whereby the oxide ceramic
and/or the glass material contain a powder with a mean particle size which is selected from

the range between 0.1 um inclusive and 1.5 pum inclusive.

11. Glass ceramic mass according to one of Claims 1 through 10, whereby a lead oxide
proportion and/or a cadmium oxide proportion of the glass ceramic mass and/or of the oxide

15 ceramic and/or of the glass material is a maximum 0.1 %, in particular a maximum of 1

12. Glass ceramic mass according to one of Claims 1 through 11, with a maximum vitrification

temperature of 950°C, in particular a maximum of 890°C.

13. Glass ceramic mass according to Claim 12, with

20 - apermittivity which is selected from the range between 20 inclusive and 80 inclusive,



13. G ass ceramc mass according to Caim12, with 20 - a permttivity
which is selected fromthe range between 20 inclusive and 80 inclusive, .W
02/ 32824 PCT/ DE01/03340 13 - a quality which is sel ected fromthe range
betmeenaégﬁ%#gg%u5|ve and 5000 inclusive, and - a Tf value which is

.sel ecte e range between - 20 ppnf K incl usive dﬁafqﬂ%éﬁaﬁth

i nclusive. 14. Ceram c body using a glass ceram c mass according to one of
Clains 1 through 13. 5 15. Ceranmc bodi3accordi ng to Claim114, with at

| east one el ementary netal MeO which i selected fromthe group conprising
gol d and/or silver and/or copper. 16. Ceramic body according to Claim13 or

14, V\/nereby the ceramc body is a ceramc nultilayer body.
a quality which is selected from the range between 800 inclusive and 5000 inclusive, and

- aTf value which is selected from the range between - 20 ppm/K inclusive and + 20 ppm/K

inclusive.
14. Ceramic body using a glass ceramic mass according to one of Claims 1 through 13.

5  15. Ceramic body according to Claim 14, with at least one elementary metal MeO which is

selected from the group comprising gold and/or silver and/or copper.

16. Ceramic body according to Claim 13 or 14, whereby the ceramic body is a ceramic

multilayer body.



