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t hereof *159159' The invention relates to a glass ceram c nass,
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comprising at least one oxide ceramic, containing barium, titanium and at least one rare earth
metal Rek and at least one glass material, containing at least one oxide with boron and at least
one oxide with at least one tetravalent metal Me4+. In addition to the glass ceramic masses, a

use of the glass ceramic masses is described.

10  The aforementioned glass ceramic masses are known from US 5 264 403. The oxide ceramic for
the glass ceramic mass is manufactured from barium oxide (BaO), titanium 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 oxide ceramic for the aforementioned compound is
referred to as microwave ceramic since its dielectric material properties permittivity (g;), quality

15  (Q) and temperature coefficient of frequency (Tf value) are very well suited for use in
microwave technology. The glass material in the glass ceramic mass consists of boron trioxide
(B203), silicon dioxide (SiO3) and zinc oxide (Z,0). 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%.

A compression of the glass ceramic mass occurs at a sintering temperature of about 950°C.

20 A glass ceramic mass is known from JP 08 073 239 A which consists primarily of a glass

proportion of a glass material, The glass material exhibits differing combinations of silicon
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a lateral shrinkage 15 (zero xy shrinkage) during t sintering process
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ceramic film blanks are used with a low sintering glass ceramic mass, electrically highly
conductive elementary metal MeO with a low melting point such as silver or copper can be

sintered in a composite with the ceramic film blank.

An LTCC method is known from WO 00/04577 in which in order to avoid a lateral shrinkage
15 (zero xy shrinkage) during the sintering process the composite is constructed from ceramic film
blanks using a first and at least one further glass ceramic mass. The first glass ceramic mass and
the further glass ceramic mass compress at different temperatures. The composite is sintered in a
two-stage sintering process. The first glass ceramic mass compresses at a lower temperature
(e.g. 750°C). The non-compressing further glass ceramic mass suppresses the lateral shrinkage
20  of the compressing first glass ceramic mass. When compression of the first glass ceramic mass
is completed, the further glass ceramic mass is compressed at a higher temperature (e.g. 900°C).
The already compressed first glass ceramic mass now prevents the lateral shrinkage of the

further



the further glass ceram c mass conpress at different tenperatures. The
conposite is sintered in a tw-stage sintering process. The first gl ass
ceram ¢ nmass conpresses at a |lower tenperature (e.g. 750C). The
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compression of the glass ceramic mass takes places primarily as a result of reactive liquid phase
sintering. During the compression (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

15 the oxide ceramic and thus also the composition of the glass phase or the glass material can

change. For example, one constituent of the oxide ceramic remains in the glass phase after

cooling of the glass ceramic mass.

On the other hand, in the case of glass ceramic masses having a relatively high proportion of
glass, compression takes places primarily as a result of a viscous flow of the glass melt of the
20  glass material in the range of a softening point Ty of the glass material. In this situation,
vitrification takes place below 900°C. The higher the proportion of glass in the glass ceramic
mass, the lower the temperature at which the glass ceramic mass compresses. However, the

higher the proportion of glass, the lower is the permittivity of the glass ceramic mass. As the



15 the oxide ceram c and thus also the conposition of the glass phase or
the glass material can change. For exanple, one constituent of the oxide
ceramic remains in the glass phase after cooling of the glass ceranmc
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tetravalent metal Me4+. The glass ceramic mass is characterized by the fact that the glass
10  material contains at least one oxide with at least one rare earth metal Reg. In this situation, in

particular, the glass material contains at least one oxide with at least one pentavalent metal

Me5+.

This object is also achieved by specifying a glass ceramic mass comprising at least one oxide
ceramic, containing barium, titanium and at least one rare earth metal Rek and at least one glass
15 material, containing at least one oxide with boron. This glass ceramic mass is characterized by
the fact that the glass material contains at least one oxide with at least one pentavalent metal
Me5+ and at least one oxide with at least one rare earth metal Reg. In this situation, in

particular, the glass material contains at least one oxide with at least one tetravalent metal

Me4d+.

20  The glass ceramic mass is a glass ceramic compound and is independent of its state. The glass
ceramic mass can exist as a ceramic green body. With regard to a green body, a film blank for

example, a powder of the oxide ceramic and a powder of the glass material can be combined



This object is also achieved by specifying a glass ceram c mass conpri sing
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10 = conceivable for on€ 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.

The glass material can likewise be a single phase. For example, the phase is a glass melt
consisting of boron trioxide, titanium dioxide and lanthanum trioxide. It is also conceivable for
the glass material to consist of a plurality of phases. For example, the glass material consists of a
15 powder mixture of the specified oxides. A joint glass melt is formed from the oxides during the
sintering process. A softening point for the glass material is preferably below 800°C in order to
allow the viscous flow at as low a temperature as possible. In particular, it is also conceivable
for the glass material to exhibit a crystalline phase. The crystalline phase is formed, for example,
by a crystallization product of the glass melt. This means that the glass material is present not
20 only as a glass phase after the sintering process but also in a crystalline form. A crystallization

product of this type is lanthanum borate (LaBO3), for example. In particular, it is also



The glass material can |ikew se be a single phase. For exanple, the phase
is a glass nelt consisting of boron trioxide, titanium dioxide and
| anthanum trioxide. It is also conceivable for the glass material to
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conceivable for the glass material to exhibit a crystalline phase. The
crystalline phase is forne for exanple a crystallization product of
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conpression tenperature, the dielectric material properties of the gl ass
cerl®nri cAhHg sawg himse aljaest indepedendy phihepompressioa semperatiire, the diglegisiconateria
rare properties of the glass ceramic mass can be varied. Principally as a result of the oxide of the rare
earth metal, it is possible to harmonize the dielectric material properties of the glass material
with the dielectric material properties of the oxide ceramic. The greater the proportion of
lanthanum trioxide in the glass material for example, the higher is the permittivity of the glass
15  material. Moreover, the composition of the oxide ceramic and the composition of the glass
material are chosen such that crystallization products are formed during compression (by means
of liquid phase sintering for example) and in particular after compression (at higher
temperatures). These crystallization products have an advantageous effect on the dielectric
material properties of the glass ceramic mass, such that the glass ceramic mass can be used in
20  microwave technology. In this manner, it is possible for example to obtain a glass ceramic mass

with a relatively high permittivity of over 15 and with a quality of over 350 at a low

compression temperature.



earth netal, it is possible to harnonize the dielectric material properties
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place. However, these oxides can also be the aforementioned crystallization products.

The rare earth metal Reg is present for example as the trioxide Reg,O3. 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 15 to 80 or even higher is thus

accessible.

In particular, the rare earth metal Rek and/or the rare earth metal Reg are selected from the
group comprising lanthanum and/or neodymium and/or samarium. Other lanthanides or even
20  actinides 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 tetravalent metal Me4+ is selected from the group comprising

silicon and/or germanium and/or tin and/or titanium and/or zirconium and/or hafnium. In
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10 particular, these oxides influence the formation of the crystallization products and thus

indirectly the material properties. An oxide of bismuth as the main group element primarily

supports the glassiness of the glass material.

In a further embodiment, the glass material contains at least one oxide with at least one further
metal Mex, which is selected from the group comprising aluminum and/or magnesium and/or
15 calcium and/or strontium and/or barium and/or copper and/or zinc. The further metal Mex can
be present as a separate oxidic phase. The glassiness of the glass material can be stabilized by
using the oxides aluminum trioxide (Al;O3), magnesium oxide (MgO), calcium oxide (CaO),

strontium oxide (SrO) and barium oxide (BaO).

In a special embodiment, in addition to barium as a bivalent metal the oxide ceramic contains a
20  doping of at least one further bivalent metal Me2+. In particular, in this situation the further

bivalent metal Me2+ is selected from the group comprising copper and/or zinc. For example, the
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suppor tWORRE88#%ssi ness of the glass material. In a fRATHREOI&IBYi ment, the
glass material contains at |east one oxide with at |east one further netal
Mex, which is selected fromthe group conprising al umi num and/ or magnesi um
and/ or 15 cal ci um and/ or strontium andPor barium and/ or copper and/or zinc.
The further metal Mex can be present as a separate oxidic phase. The

gl assiness of the glass material can be stabilized by using the oxides

al um nuoride cerainttehfidg @) commpgiteni BaReksTidO, ivpOped caitlc zinm Dhé BevalchaDetal
strontium, oxi de ﬁLC»_ nd .bari um oxi de (Ba®Q . In a special enbodinent, in
addi t | M Barpk e sliclewsiic ATFRal FIPRRTiEhaT B aBide cermie. DURNGI SRCHNE. 30
dopi ng - I n Lval gnt t +. 4 i ih-this
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9 oxide ceram c having the conposition BaRek2Ti 4012 is doped with zinc. The
bi v& enashseqme am@ntgfeﬂﬁﬂtrlé partichlarlyjadyaiagepes Hehe glaay maiesplon ancexidg of the

oxi de c ' - [ ' ' ' ' Iy ri further treatment
of ¢ he Gradhfieriti B ith 36 BpichDmeBF e Wilen e 2810 404, DG RIS

oxi de CEfiediinte dlsd dppHegloasiter BB}staller@mdaRirk in the iolhs HAGSIAH A 0)ady/ 6t A dikadei on.
It 5 has becone apparent that it is particularly advantageous if the gl ass

mat er i far§rmefal asxpivadgntimetal Medsdneraases ithe basiciopfedieglash maeriali and| thps a
met al +. whi I rs j.n the oxi ceram.c. _The.sane al so _applies
o ot nerr g B Rl i, tRCE F Bub® (BT e CaR e Srnosdorif e
al K@l i nexideagrhidTRt ikrefifie darbély ah&iNtain®8drinYRRe cbMBFeSasH prdcass. MaBdsChdcymef
the glass material and thus a
apparent that it is particularly advantageous if the oxide ceramic is doped with a bivalent metal
Me2+ which also occurs in the glass material. In particular, zinc is to be mentioned here as a

bivalent metal Me2+.

In a special embodiment, 100% by volume of the glass ceramic mass is composed of a ceramic
15  proportion of the oxide ceramic which is selected from the range between 20% by volume
inclusive to 60% by volume inclusive, and a glass proportion of the glass material which is
selected from the range between 80% by volume inclusive to 40% by volume inclusive. In
particular, the ceramic proportion is selected from the range between 30% by volume inclusive
to 50% by volume inclusive and the glass proportion is selected from the range between 70% by
20  volume inclusive to 50% by volume inclusive. With regard to these compositions, compression

takes place primarily by viscous flow.

In particular, the oxide ceramic and/or the glass material contain a powder with a mean particle



reactivity of the glass material with respect to a basic oxide ceramc. The
conpasition of the 10 oxide ceramc is therefore largely naintained during
t he conpression process. It has beconme apparent that it is particularly
advant ageoys if the oxide ceramic is doped with a bivalent netal M2+

whi ch a\%’%o%@@ﬁﬁs in the glass material. In particul arPFCZPRE21/4383% 0 be
mentioned here as a bivalent nmetal Me2+. In a special enbodi nent, 100% by
vol une of the glass ceramic nass i s conposed of a ceram c 15 proportion of
the oxide ceramic which is selected frdththe range between 20% by vol une

i nclusive to 60% by volunme inclusive, and a glass proportion of the glass
material which is selected fromthe range between 80% by vol une i ncl usive
to 40% Hye VDhunaué)nehichi iseseldcred framt iteutanape betvecened.8nim PERPIGE tdndn30Spm

sel ected {r.om He range hetween 30% by vol ume inclusive to 50% by vol une
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parti cudize in pargcudxi liks twewesn L5 ndand 20hemgltass beeings htareh® fa@ivithia BATERS
with a nean particle WO 02/18285 PCT/DEQ1/ 03337 10 size (D50 val ue) which
i s skl e¥tedon Hin pieementigaed sange dh 19 PESSiRIE e |axsicise 2aed @noromovemel pessibls.

The maﬁa&ﬁfeﬁélﬁti%a%if ﬁ’gli\gfilé%lscgf?stiru?efn?sr (?fetge Bﬂdé‘%%rgr%llg 6rvoef|clrj)gs%a?lzr§e:)i l gqnss Iéx% e 1he

oxi de ceram c an materi al are each present uch

a type. glitsemaraial. pad¥ancigtousdy, e iparthaé tsizeUdoes Mot exchRlt 9680 ik SrdeMt@nfiow- O
m It has becone apparent that with a particle 5 size fromthe

af or eneVittifisstan phihg&lass ceramigomassip eakedlasrer ci se good control over a
possi ble reactive eluation of individual constituents of the oxide ceramc
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10 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

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

15 without significant restriction of the material properties of the glass ceramic mass.

In particular, the glass ceramic mass exhibits a maximum vitrification temperature of 850°C,
and in particular a maximum of 800°C. In this situation, in particular, a glass ceramic mass is
accessible with a permittivity which is selected from the range between 20 inclusive and 80
inclusive, a quality which is selected from the range between 300 inclusive and 5000 inclusive,
20  and a Tf value which is selected from the range between - 20 ppm/K inclusive and + 20 ppm/K
inclusive. With these material properties, the glass ceramic mass is very well suited for use in

microwave technology.



vitrification of the glass ceramc mass to take place. Normally, in order
to reduce the sintering tenperature and to increase the permttivity of the
10 gl ass cerami c nmass, |lead oxide (PbO is added to the glass material.
Wth r he present invention, the | ead oxide nd/or
cadniuﬁ@g&#ﬁé ﬁ%oportion of the glass ceramc mass a df%ﬁg&#ﬁ?%e oxi de
ceram c and/or of the glass material is a maximum 0.1 % in particular a
maxi mum of 1 ppm By preference, with g?gard to environnental
considerations, the proportion of |ead oxide and cadm um oxi de is al nost
zero. This is achieved by the present invention 15 w thout significant
restric‘%\i on of the materi al g{%ﬁerties of the glass ceram c nmass.
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aspect of the invention, a ceramc bodé using a previously described glass
ceram cuﬁ?ﬂsﬁpa@cgﬁwiwra@ac fijrg blaks i LTGE, teehmelogyy larthis Vt?ddglawraamcm@sqs one
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and/ or silver prererence,
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manufacture the ceram c body. In particular, a ceramc body in the form of

A} ansigterratta Jogy eampesayrecean eeusedrinfosderuioesuppress Hieslatesal ribrinkagecocghaing
Cer am Cadhy %hé thanufacture of a ceramic multilayer body.

To summarize, the following advantages result from the invention:

e The composition of the glass ceramic mass using oxide ceramic and glass material is
selected such that compression takes place primarily by viscous flow and crystallization

15 products are formed during and/or after compression.

e The composition of the oxide ceramic remains essentially constant during sintering of the
glass ceramic mass. The material properties of the glass ceramic mass can thus be very well

predetermined.

e By means of suitable (oxidic) additions to the oxide ceramic and to the glass material, the

20 sintering behavior of the glass ceramic mass and the material properties of the glass ceramic



used in particular in ceramc filmblanks in LTCC technology. In this way,
gl ass ceram c nmasses are nade available to the LTCC technol ogy, having
excellent material properties for the manufacture of m crowave technol ogy
tonpon ddition, the glass ceram c nass whichrFii i at a | ow
tenperggéﬁg”?%%?be used in order to suppress the late qw%%ﬂﬁﬁ%ibe
occurring during the manufacture of a ceramc nultilayer body. To

summari ze, the follow ng advant ages reﬁgl t fromthe invention: The
conposition of the glass ceram c nass i ng oxide ceram c and gl ass
material is selected such that conpression takes place primarily by

viscous flow and crystallization_ 15 products are forned during and/or
af ter conprEsSINIF sel Fmostavdssurd: s thys Ropublg,donexaraniantp setrremmithyity, quality
essent| al Lyq ?Poahéggerg%i'dggar%'e Wit IQ%HHBgEIﬂRV vﬁ#iﬁaﬁiﬁ)ﬁ%rﬁ’gérgtu@ss' The
material properties of the glfass ceram c®nmass can us very wel |
predeterm ned. By neans of suitable (oxidic) additions to the oxide
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ceram c nmass and the material properties of the glass ceram c WO 02/18285
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bel ow 850C, as a result of which the ceramc nmass is suitable for use in
LTCC techi®&¥€%y. 5 In conbination with glass ceramc nmass in particul ar,
whi ch conpresses at a higher tenperature, a |lateral shrinkage of bel ow 2%

i in. | ti,St. interin I,OCESS. . .
can be ¢ Iao%yp?gssmn iflad 1e\;[eds\\;[1%%3t the Useof 168 oXlaé and?or cadmium oxide.

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

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,Ti4O13. The rare earth metal is neodymium. The oxide ceramic is doped with a bivalent
15  metal Me2+ in the form of zinc. In order to manufacture the oxide ceramic, appropriate
quantities of barium oxide, titanium dioxide and neodymium trioxide are mixed together with
approximately one % by weight zinc oxide, calcinated or sintered, and subsequently ground to

produce the corresponding powder.

The glass material has the following composition: 35.0 % mol% boron trioxide, 23.0 mol%

20 lanthanum trioxide and 42 mol% titanium dioxide. Moreover, alkaline earth metal oxides and



Conpression is achieved without the use of |ead oxide and/or cadm um oxi de.
The invention will be described in the followwng with reference to an
enbodi nent and the 10 associated drawi ng. The drawi ng shows a schematic
CFOSS- ot to scale, of a ceramic body with t ram c nmass
ina nu qa;gersnconstructl on. According to the enbodi r@ﬁ-{&(ﬁﬁ]}'@eass
ceramc mass 11 is a powder consisting of an oxide ceramc and a powder of
a glass material. The oxide ceramc hag the formal conposition
BaRek2Ti 4012. The rare earth netal is neodym um The oxide ceramc is doped
with a bivalent 15 netal Me2+ in the formof zinc. In order to manufacture
t he oxi de ceranic, ap ro ri guantities, of barium oxide, titanium
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conposi zirconiunBi.appiiximat8hyloTon tri oxi de, 23.0 mol % 20 I ant hanum tri oxi de
and 42 mol % titani um di oxi de. Moreover, alkaline earth netal oxides and WO
02/ 18285 PCT/ DEQ1/ 03337 13 zirconi um dj oxi de at bel ow 5% by wei ght are
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The vit if.icgtlon tenperature of the glass ceramc mass is 760C. During
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component serving to set the Tf value. Crystalline titanium dioxide at 15% by weight is

10  obtained.

Depending on the firing temperature of the ceramic mass, the following dielectric material

properties are set for the glass ceramic mass (at 6 GHz):

At a firing temperature of 790°C the result is a permittivity of 34, a quality of 400 and a Tf
value of -163 ppm/K. At a firing temperature of 820°C the result is a permittivity of 32, a
15 quality of over 1000 and a Tf value of -4 ppm. A firing regime which results in the specified
values consists in a first heating phase having a heating rate of 2 K/min to a temperature of
500°C, a first dwell time of the temperature of 30 minutes, a second heating phase having a
heating rate of 10 K/min, a second dwell time of 5 K/min and a cooling phase of 5 K/min to

room temperature.

20  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 passive



conponent serving to set the Tf value. Crystalline titaniumdioxide at 15%
by weight is 10 obtained. Depending on the firing tenperature of the
ceranmic mass, the following dielectric material properties are set for the

gl ass CW@(EE{{B@??SS (at 6 GHz): At a firing terrperaturep(ﬁrtémgq%g&;fége result

is a perm y of 34, a quality of 400 and a Tf val ppn K. At
a firing tenperature of 820C the result is a permttivity of 32, a 15
quality of over 1000 and a Tf val ue of 44 ppm A firing regi ne which
results in the specified values consiéts in a first heating phase having a
heating rate of 2 K/min to a tenperature of 500C, a first dwell tine of
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and a Tf value of + 8 are achieved for the glass
10 Tf value of + 142 are obtained.



ceramic mass. At a firing tenperature of 900C a permttivity of 28, a
qual ity of over 1000 and a 10 Tf value of + 142 are obtai ned. WO 02/ 18285
PCT/ DE01/ 03337 15 Clains 1. d ass ceranic mass - conprising at |east one

oxi de cwc%g/ﬁaaasgo?t ai ning barium titaniumand at | ea?‘%ﬁﬁ@%ﬁ%%@ earth

metal Rek, an at | east one glass material, conta ast one
oxide with boron and at | east one oxide wth at |east one tetraval ent
nmetal Me4+, characterized in that - thff gl ass material contains at | east
one oxide with at | east one rare earth ﬁret al Reg. 2. dass ceram c nass
according to Caim1l, whereby the glass material contains at |east one 10
oxide with at |east one pentavalent netal Me5+. 3. d ass ceram c nass -
conpri sﬂ?@mét | east one oxide ceram c, containing barium titaniumand at

| east one rare earth nmetal Rek, and - at |east one gl ass rrateriﬁl, ]
contai nyn oxide with boron, 15 characterized in that the

gl ass mla't g??atg ée?%ﬁ%ca@%g - at least one oxide with at |east one pentaval ent

nmetal MeS+congprding- atdbast @as toxReceparhide covtdifingt bdriR@s tit@emr Aideateigist onBahRl
Reg. 4. G ass ceram c nass according to Caim3, whereby the glass materi al

cont ai ns aarthaagdal Rekeandyxi de with at | east one tetraval ent nmetal Med+.
S5 - atleast one glass material, containing at least one oxide with boron and at least one oxide
with at least one tetravalent metal Me4+,

characterized in that

- the glass material contains at least one oxide with at least one rare earth metal Reg.

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

10 oxide with at least one pentavalent metal Me5+.

3. Glass ceramic mass
- comprising at least one oxide ceramic, containing barium, titanium and at least one rare
earth metal Rek, and
- at least one glass material, containing at least one oxide with boron,
15 characterized in that the glass material contains
- at least one oxide with at least one pentavalent metal Me5+, and

- at least one oxide with at least one rare earth metal Reg.

4. Glass ceramic mass according to Claim 3, whereby the glass material contains at least one

oxide with at least one tetravalent metal Me4+.

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

a formal composition BaRek;Ti4O15>.

6. Glass ceramic mass according to one of Claims 1 though 5, whereby the rare earth metal

Rek



20 5. dass ceranic mass according to one of Cainms 1 though 4, whereby the
oxide ceram c has a formal conposition BaRek2Ti 4012. 6. d ass ceram c nmass
according to one of Cainms 1 though 5, whereby the rare earth netal Rek WO

02/ 1828@&@{@5@1/ 03337 16 and/or the rare earth net aﬁﬁﬁgﬁﬂ@&ﬁi' ected

fromthe group conprising | anthanum and/ or neodym um rium 7.
d ass ceram c nass according to one of Claims 1, 2 and 4 though 6, whereby
the tetravalent netal Me4d+ is sel ect eﬂ6f romthe group conprising silicon
and/ or germanium and/or tin 5 and/or titanium and/or zirconium and/or
hafnium 8. dass ceranmic nmass according to one of Cains 2 though 7,

wher eby the pentaval ent netal M5+ is selected fromthe group conprising
bi smut h an¥l6¥ 'b%ﬁ%{&i%ﬁhdﬂ?%?%ﬂ%ml%d fraay e greyn spmpaising lapthapymcandien c

mass accorgi al 1 though 8, whereby the glass material 10
cont ai ns 5ﬁbaggg$hgﬂgoﬁ§$%%ﬁgffh at |l east one further netal Mex, which is

sel ected fromthe group conprising alum num and/ or magnesi um and/ or cal ci um

and/ or 3t rGhss camamitdhass acdmading o amodfaClatepRey andrithotigt? 6,herddy: thEk &S alent
ceram c nmass or di n% to one of Clains 1 though 9, whereby in addition to
bari um asmﬁtaﬁmﬁ'e‘ﬁts lested| fremehe) eroyp ¢uRRARG sibipem AR On germinin endigr tineast

onedurth i n%]ﬁ : - 7 . ( ass ceram c mass according to
d aigm 10, ea(%d;gdrr\ef@%/ t gﬂ%?%lﬁ%oﬁlﬁb%ﬁ?/grn Wl Me2+ is selected fromthe

group conprising copper and/or zinc.
8. Glass ceramic mass according to one of Claims 2 though 7, whereby the pentavalent metal

Me5+ is selected from the group comprising bismuth and/or vanadium and/or niobium

and/or tantalum.

9. Glass ceramic mass according to one of Claims 1 though 8, whereby the glass material
10 contains at least one oxide with at least one further metal Mex, which is selected from the
group comprising aluminum and/or magnesium and/or calcium and/or strontium and/or

barium and/or copper and/or zinc.

10. Glass ceramic mass according to one of Claims 1 though 9, whereby in addition to barium

as a bivalent metal the oxide ceramic contains a doping of at least one further bivalent metal
15 Me2+.

11. Glass ceramic mass according to Claim 10, whereby the further bivalent metal Me2+ is

selected from the group comprising copper and/or zinc.

12. Glass ceramic mass according to one of Claims 1 though 11, whereby 100% by volume of

the glass ceramic mass is composed of a ceramic proportion of the oxide ceramic which is

20 selected from the range between 20% by volume inclusive to 60% by volume inclusive, and
a glass proportion of the glass material which is selected from the range between 80% by

volume inclusive to 40% by volume inclusive.



12. G ass ceramc mass according to one of Clainms 1 though 11, whereby 100%
by volune of the glass ceramic mass i s conposed of a ceram c proportion of
t he oxide cerdmc which is 20 selected fromthe range between 20% by vol une

1 ncl usi % by volume inclusive, and a glass pr i t he gl ass
mat er i aw%vé%%g Q? S selected fromthe range between 80%%6%@%3%7 i nclusive
to 40% by volume inclusive. WO 02/18285 PCT/DEO1/03337 17 13. d ass ceramc
mass according to Claim 12, whereby th 7ceram’ c proportion is selected from
t he range between 30% by vol unme inclusive to 50% by vol une inclusive and

the glass proportion is selected fromthe range between 70% by vol une

i ncl usi 0 50% by volune _.inclusive, 5 14 d ass ceram c, mass accordi ng
to one '@la% GREAMIC TRASH 4Eroiding Wnéﬁ“@B)lzt Yherghy e cerpugProposion/ b seledied Hpmss
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mass accormopwtidwisasetecet fidnilsradgd bawedn 186% byhalahy inkldsBado 3RVBY volume
proportion and/or a cadm um oxi de proportion of the glass ceram c nass

and/ or of DFES¥&i de 10 ceramic and/or of the glass material is a maxinum
0.1 % in particular a maximumof 1 ppm 16. d ass ceram ¢ nmass according

to ae pf &ladl &Farhict Bgﬁ%c%ing‘é‘%}t%ggog@l?wgtg@ ! {3 Weiréﬂ;ﬂthg %'Ipcfaer@eg%ﬁ of

850C, in particular a maxi nrum ceramc SS according to
Cl ai m 16, anidfdn tHebglassamgteriaticohiaiti 4 powdiérohith 8 neah paittielt dizeowhichés seddt@rl fietween
15 inclusive and, 80 i nél usive, - angual ity which is selected fromthe range
bet ween 30B€ 1478 hetmpen Q. 8dim owtisi Vecandsh @ wm iggfusive.
15. Glass ceramic mass according to one of Claims 1 though 14, whereby a lead oxide
proportion and/or a cadmium oxide proportion of the glass ceramic mass and/or of the oxide

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

16. Glass ceramic mass according to one of Claims 1 though 15, with a maximum vitrification

temperature of 850°C, in particular a maximum of 800°C.

17. Glass ceramic mass according to Claim 16, with
15 - apermittivity which is selected from the range between 15 inclusive and 80 inclusive,
- aquality which is selected from the range between 300 inclusive and 5000 inclusive, and
- aTf value which is selected from the range between - 20 ppm/K inclusive and + 20 ppm/K

inclusive.
18. Ceramic body using a glass ceramic mass according to one of Claims 1 though 17.

20  19. Ceramic body according to Claim 18, with at least one elementary metal MeO which is

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



- a Tf value which is selected fromthe range between - 20 ppm K incl usive
and + 20 ppm K inclusive. 18. Ceram c body using a glass ceram c nass
according to one of Clains 1 though 17. 20 19. Ceram c body according to

Cam ] t least one elenentary nmetal MeO which_j selected from
the gr éﬁg’a?@%%?si ng gold and/or silver and/or copper.Paﬁp%ﬁ?of@%S

PCT/ DEO1/ 03337 18 20. Ceram c body according to Caim18 or 19, whereby
the ceramic body is a ceramic nultil a){gr body.

20. Cerantic body according to Claim 18 or 19, whereby the ceramic body is a ceramic

multilayer body.



