1 Resi stance Thernometer This invention relates to a resistanceRTHePnorrbp
with a neasuring resistor in the formof a resistive layer with a thicknes
of 01 to 10 [err] substantially consisting of a netal of the platinum
group, which is applied to an electrically insulating surface of a carrier
base with a thermal expansion coefficient wwthin the range of 8.5 to 10.5
ppm K and which is provided with an electrically insulating cover |ayer.
From DE 24 50 551 a resistance thernonmeter with a platinumresistive |ayer
i's knowmn which is applied to a base consisting of an al um ni um oxi de
carrier base with.a thin internedi atq | ayer layed out on it. This

i nternedi ate | ayer consists of oxides of the group of |anthanum yttrium
cer, titaniumand iron. and/or m xtures of the above naned netal oxides
having the function to adjust the msmatching in therml expansion
bet ween the al um ni um oxi de carrier base and the platinumresistive |ayer.
There is, however, the problemthat under-stoichionetric or

Resistance Thermometer

This invention relates to a resistance thermometer
with a measuring resistor in the form of a resistive
layer with a thickness of 0.1 to 10 um substantially
consisting of a metal of the platinum group, which is
applied to an electrically inéulating surface of a
carrier base with a thermal expansion coefficient
within the range of 8.5 to 10.5 ppm/K and which is
provided with an electrically insulating cover layer.

From DE 24 50 551 a resistance thermometer with a
platinum resistive layer is known which is applied to
a base consisting of an aluminium oxide carrier base
with a thin intermediate layer layed out on it. This
intermediate layer consists of oxides of the group of
lanthanum, yttrium, cer, titanium and iron and/or
mixtures of the above named metal oxides having the
function to adjust the mismatching in thermal
expansion between the aluminium oxide carrier base
. and the platinum resistive layer. There is, however,
the problem that under-stoichiometric or



-2- over-stoichionetric oxides lose their electrically insulating
properties in the presence of high tenperatures affecting the val ues
meastdred with the resistance thernoneter. Furthernore, a nethod is known
fromDE 25 27 739 to manufacture an electrical nmeasuring resistor for a
resi stance thernoneter, where the neasuring resistor on a carrier base out
of ceramc material conprises a platinumthin-film produced by sputtering
in the predeterm ned form contajﬁlng a predefined tenperature
coefficient. In this nmethod such a ceramc is used as a carrier base

t he mean t her nal lon.cQ ffICI i ch,di.ffer of the
therm)meteroﬁfﬁﬁ sﬁ:g%c@vqmgstg haﬁxﬁgf%] g&% ﬁl?g er g.%c%%b'fggi?&mte“

for substratiesuderdngd byrepetaiémuminhi rtlie| nmesltcanceofayém-gbr oduced by
vapour  dep@gilhrQturdsS afFEEfily thR vATued*%S3Aed with the

'resistance thermometer.

Furthermore, a method is known from DE 25 27 739 to
manufacture an electrical measuring resistor for a
resistance thermometer, where the measuring resistor
on a carrier base out of ceramic material comprises a
platinum thin-film produced by sputtering in the
predetermined form containing a predefined
temperature coefficient. In this method such a
ceramic is used as a carrier base the mean thermal
expansion coefficient of which differs from that of
the thermometer platinum by less than * 30 %. This
ceramic basic material for substrates covered by a
platinum thin-film resistance layer produced by
vapour deposition is heated in an oxygenous
atmosphere to such degrees that the substrate
contains less than 15 ppm chromium, less than 30 ppm
iron, less than 45 ppm lead and less than 700 ppm
silicon in a form which is reactive with platinum.
With simultaneous presence of all the above listed
metals the sum of contaminations due to these metals
does not exceed 20 ppm, whereby the substrate coated
with platinum of a thickness of 0.1 to 10 um is
heated at a temperature within the range of 1000 ©C
to 1400 ©C for at least 60 minutes in an oxygenous
atmosphere. The substrate either consists of
aluminium oxide, beryllium oxide, thorium oxide,
magnesium oxide or of a magnesium silicate. During
coating_ the substrate is subject to a temperature
within the range of 500 ©C to 900 ©C. Preferably,



atnosphere to such degrees that the substrate contains |less than 15
ppm chromum |ess than 30 ppmiron, |less than 45 ppmlead and | ess than
700 ppmsili-con in a formwhich is reactive with platinum Wth

si mul t aneous presence of all the above listed netals the sum of

contam nati ons due to these netals does not exceed 20 ppm whereby the
substrate coated with platinumof a thickness of 0.1 to 10 [err] is heated
at a tenperature within the range of~[®rT] to [err] for at |east 60 m nutes
i n an oxygenous at nosphere. The  substrate either consi sts of

al um ni um oxide, bheryllium oxi de, fthorium oxide, magnesi um oxi or of a
nmagnesi um s?#‘%é?é?‘mm?ﬁ‘h‘g]eccﬁﬁ’i’%q hédSsuBEPHatds | ?q“g:lf}jré‘?te’t ogie
t enper at ur epbatihnomt hayezngeesenkényg| at ¢hfieknpssPoéf ar &bl B, um. - 3-

al um ni um oxi de ceramic is used as substrate, the platinumlayer presenting

-a thickness of 1 to 5 err&.
: In DE 40 6 61 the manufacture of an electrical

measuring resistor with predetermined temperature
coefficients especially for resistance thermometers
is disclosed, a platinum thin-film as resistive layer
being sputtered or being applied by vapour deposition
onto a substrate on which a preparai:ion containing
rhodium sulphoresinate is applied in using the screen
printing process and burned, so that the rhodium
penetrates in even distribution into the platinum
resistive layer. When using a metal substrate the
platinum thin-film sided substrate is provided with
an electrically insulating intermediate layer out of
glass-ceramic.

From DE 43 00 084 is known a resistance thermometer
~with a platinum measuring resistor with a thickness
of 0.1 to 10 um. The resistance layer is applied onto
an electrically insulating surface of a carrier base
comprising a thermal expansion coefficient within the
range. of 8.5 to 10.5 ppm/K aiming at avoiding
mechanical tensions of the applied sensitive
resistive layer so that resistance characteristics
result as in the case of a suspended measuring
resistor. This measuring resistor is to be used as
temperature sensor within the range of -200 ©C to
+500 ©C with high accuracy whereby a difference as
small as possible to the predefined reference value
characteristic -according to DIN IEC 751 is achieved.
During this process the electrically insulating
surface is either formed by the surface of an



In~-DE 40 26 061 the manufacture of an electrical neasuring resistor with
predet erri ned tenperature coefficients especially for resistance
therfnonmeters is disclosed, a platinumthin-filmas resistive |ayer being:
sputtered or being applied by vapour deposition onto a substrate on which a
preparation containing rhodi um sul phoresinate is applied in using the
screen printing process and burned, so,that the rhodium penetrates in even
distribution into.the platinun1resisfi$e | ayer. \When using a netal
substrate the platinumthin-filmsided substrate is provided wth an

el ectrical |y igdasy @td Irnfﬁég?%é%ﬁkgaygﬁbgﬁLaeé gla§s c§§:m(%hg%on1DE 43

00 084 is known a resistance.t ter wth a platinum suring resistor

with a thiclelessrically tigsmlatdng sunfageahmmlasnyry Jeramid ied onto
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expansion coefficient wwthin the range of 85 to, 10.5 ppm K aim ng at
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| ayer so thalasesi siagee chps acldsciiilbe®l. Furthermore, it is

described to electrically insulate the metal
substrate from a layer out of silicon oxide, silicon
nitride, aluminium oxide, titanium oxide, magnesium
oxide or magnesium aluminium spinel at the surface.

A disadvantage of this method on the one hand is the
expensive process (e.g. precleaning of the metal
substrates and/or burning-in of the glass layer under
nitrogen) during manufacture and, on the other hand,
the maximum application temperature is limited to 500
oc, as due to the thin intermediate layer
contaminations from the below metallic substrate can
easily reach the sensitive platinum layer. However,
also in the case of the known ceramic substrates
there is the danger of . "poisening” of the platinum
layer, as contaminations (e.g. from the housing
material) can reach the platinum layer in connection
with a reducing atmosphere within a thermometer
housing and may react there (by catalysis) with the
platinum, so that the resistance characteristics
would be strongly altered. 1In this case, the
usefulness of such resistance thermometers can no
longer be guaranteed.

It is an object of the presént invention to provide a
resistance thermometer enabling long-time stability
even in the higher temperature ranges, i.e. above 500
OC by simultaneously m&intaining the advantages of



result as in the case of a suspended neasuring resistor.

Thi s neas

uring

resistor’is to be used as tenperature sensor within the range of [err].to

[err}] with high accuracy whereby a difference as small as possible
predefined reference value characteristic according to DINIEC 751 is

achieved. During this process the electrically insulating surface is either
formed by the surface of an 4 electrically I nsul ating subst
by .the electrically insulating surfate of a glass or ceranmc |ay
preferred enbodi nent the use of a titaniumsubstrate with an electrically
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the range of -200 ©°C to +850 ©C. Furthermore, a
possibility of using commercially available
substrates is to be. described.

In accordance with the present invention the problem
is solved in that a material is selected as a
substrate for the platinum measuring —resistor
essentially consisting of magnesium titanate. This
material is adapted in an optimized way to the
expansion coefficient of platinum with its mean
thermal expansion coefficient of 8.9 ppm/K. Thereby
the tensions developing during heating up and cooling
down are minimized so that a characteristic will be
reproduced as predetermined in accordance with DIN
IEC 751 between -200 -©°C and +850 ©C. This
characteristic is also reproduced following permanent
storage at temperatures above 500 ©C. Moreover,
magnesium titanate is a commercially available
material whieh, however, is usually used for high-~
frequency components or ceramic condensators and
which has not been known as substrate material for
resistance thermometers up to now. It meets all the
requirements (strength, dimensions, process
temperatures etc.) of the manufacturing process
parameters when producing platinum thin-film

measuring resistors.

With regard to an intermediate layer the problem of
this invention is solved by the characteristic



A di sadvantage of this method on the one hand.is the expensive process
(e.g. précleaning of the netal substrates and/or burning-in of the glass
| ayer under nitrogen) during manufacture and, on the other hand, the

maxi mnum-application tenperature is limted to 500 [err],

as due to

t he thin I nternmedi ate | ayer contam nations fromthe below netallic

substrate can easily reach the sensitiye platinumlayer.

However, also in

the case of the known ceram c substrat®s™there is the danger of "poisening"
of the platinumlayer, as contam nations (e.g. fromthe housing material)
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subsequent

platinum film application technique (evaporation,

sputtering). Furthermore, an . improved adhesion for
the resistive layer to be applied to the intermediate

layer is achieved. The resistive layer is preferably

composed of platinum.

Due to these two measures (selection of a suitable

substrate and, if necessary, application of an

intermediate layer) an optimized protection of the

sensitive platinum layer against contaminations from
the base and an adaptation in the thermal expansion

behavior is guaranteed in addition to
effects described.

In order to keep away further detrimental
from the platinum thin-film, for example,

the other

influences
caused by

materials of the outer thermometer casing, this

platinum layer is provided with a cover layer. Just

like the base for the platinum layer this

cover, as

well, is to approximate as closely as possible to the

thermal expansion characteristic of platinum in its

thermal expansion behavior, so that a change of the

resistance characteristics caused by this compound is

kept as small as possible.

Advantageously, a borosilicate glass is used for the

cover layer which is applied by means of the screen

printing process and is burned-in. The thickness of



[err] by sinultaneously maintaining the advant.ages of -5- the known
enbodi nents. The resistance characteristic for platinumneasuring resistors
according to DIN IEC 751 is to be reproduced as exactly as possible within
the range of -200 [err] to +850 [err]. Furthernore, ‘a possibility of

usi ng comercially avail abl e substrates is to be described. In
accordance with the present invention the problemis solved in that a
material is selected as a substrate = for the pl ati num nmeasuring
resistor essentially consisting of nagnesiunltitanate This material is

adapted in .optim zed wa t he ex ans fficient atinumw th
its mean th ?‘rhfl %%Sa%s?g‘ﬁgfogﬁea gg‘ﬁi IfanH%re% Rbhémf ensi ons
devel opi ng aorﬂdylhemtiﬁgpupa&hj,céeyengtmmmknﬁaﬁeﬂrnfnl@du@oauhat a

charact eri stjf,;W/dq .be reproduced as predeterm ned in accordance with DIN

To guarantee an especially intensive protection a
ceramic lamina with a thickness between 0.1 mm and 1
mm is applied to the platinum resistive layer as a
cover, and is attached by means of a coldcuring
ceramic bonding agent or a glass solder. The
described borosilicate glass, for example, can be
used as a glass solder. Advantageously, the ceramic
lamina is composed of the same material as the
substrate, that is to say; magnesium titanate.

In the following the subject of the invention is
described in detail by means of figures 1 and 2:

Figure 1 shows a measuring resistor for resistance
thermometers at which the resistive layer is applied
directly to the surface of an electrically 1nsu1at1ng
substrate.

Figure 2 shows a measuring resistor with an
intermediate layer between resistive layer and
substrate.

In accordance with figure 1 a cuboid-formed body 1
with a surface 2 which is adapted to the form of the
measuring resistor 4 to be applied is used as a
substrate. In the present embodiment the surface 2 is
formed with a roughness height of 20 nm to 200 nm.
The substrate 1 consists of magnesium titanate
MgTiO3. It is, however, possible, as well, to apply



IEC 751 Dbetween -200 J[err] and +850 [err]. This characteristic is
al so reproduced foll ow ng permanent storage at tenperatures above 500
[err}. Moreover, magnesium titanate is a comercially available

mat eri al which, however, is usually used for high- frequency conponents or
ceram ¢ condensators and which has not been known as substrate material for
resi stance thernoneters up to now. ets all the requirenents

(strength, di mensi ons, proces fenperatures etc.) of the

manuf acturing process paraneters when pr oduci ng platinun1 thin-film
T G B0y LIk O Cnhotald! B gl L0am O o1
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the substrate 1. The resistive layer 4 is applied by

means of cathode sputtering and/or evaporation

resulting in a structure in the form of a meander.

The relatively sensitive (and catalytically active)

platinum layer 4 is protected by a cover layer 5.

For high-temperature applications a ceramic lamina
with a thickness of 0.1 mm to 1 mm is used as cover
layer 5. In this case, the ceramic lamina has a
thickness of 0.3 mm and consists of magnesium
titanate. The ceramic lamina is attached to the
substrate layer 4 and/or the substrate 1 by means of
a hard glass solder. With applications up to a
temperature of 500° C the cover lamina 5 can also be
attached by means of a glass solder with a low
melting point or a ceramic bonding agent.

In the place of the ceramic lamina the cover layer 5
can also be formed out of a borosilicate glass, which
is applied by means of the screen printing process.
After burning-in the borosilicate glass layer has a
thickness of 30 um. '

At one side of the substrate 1 contact surfaces.8,9
are arranged in connection with the meandered
resistive layer 4. These contact surfaces 8,9 can
also be described as thick-layer pads and are applied
to the connecting contacts 6,7 of the resistive layer
4. At the contact surfaces 8,9 the outer connecting



I fy for exanple, the surface quality of the offered substrate is not
sufficient for the subsequent platinumfilm application technique
(evaporation, sputtering). Furthernore, an inproved adhesion for the
resistive layer to be applied to the internediate |ayer is achieved. The
resistive layer is preferably conmposed of platinum Due to these two
measures (selection of a suitable subs{rate and, if necessary, application
of an internediate |ayer) an optim zéd?pirotection of the sensitive platinum
| ayer against contam nations fromthe base and an adaptation in the therna

b t
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Just like the base for~the platinumlayer this cover, as well, is to

appr oxi mat e CRFAMIGSy| Va§§r|&6§-3| ¥hichy 1% e apRIAed &?paﬁg?orF‘?ﬂTaﬁ%t eristic
of platinumgurfidces 8,9 and partially to the cover layer 5.

Borosilicate glass has proved to be a suitable glass-
ceramics material. 1Its thickness is found to be
within the range of 0.5 mm to 3 mm. For application
in the high-temperature area (>600 °C) a cover lamina
12 in the area of the contact surfaces 8,9 is applied
in addition to the cover layer 14. This process is-
carried out by means of a hard glass solder which can
be identical with the borosilicate glass of the cover
layer 14.

In accordance with figure 2 an electrically
insulating intermediate layer 3 is applied to the
surface 2 of the substrate 1. This intermediate layer
3 is applied by the cathode sputtering method. It is,
however, also possible to apply it by evaporation or
thick-film technique (screen printing of resinates).
The intermediate layer 3 adjusts surface defects of
the substrate 1 and, additionally, is adapted in its
expansion behavior to the resistive layer 4 to be
applied to it. The intermediate layer consists of
aluminium oxide or magnesium oxide. It can also be
used as an adhesion agent between the substrate 1 and
the resistive layer 4 to be applied. When using a
substrate out. of magnesium titanate it has proven
especially convenient to apply aluminium oxide as an
intermediate layer.



t hermal expansi on behavior, so that a change of the resistance
characteristics caused by this conpound is kept as small as possible.

Advant ageously, a borosilicate glass is used for the cover |ayer which is
applied by nmeans of the screen printing process and is burned-in. The

t hi ckness of -7- this glass cover layer is within the range of 10 [err]
to 100 [err]. Typically, |ayer thickneiﬁes of 30 [err] are achieved. To
guarantee an especially intensive protettTon a ceramc lamna with a

t hi ckness between 0.1 mmand 1 mmis applied to the plati numresistive

| ayer as a cqyer, agnd.,i tta means of .a cql,dcuri ] bondi ng
agent or aﬁhglas?ugggﬁﬁgr. gg&%ﬁgmﬁ%gigibeafborggg?ica §SE§F§§é§ for
exanpl e, carhéomomwetens coxpespondd dép. thivaembgdimeint dascribadi c | ani na

‘i's conposedjnoffi hlie JaNPe1dBifg! #o A@SvelN@ayer 5, connecting
contact surfaces 6,7, contact surfaces 8,9 connecting
leads 10,11, contact surface cover layer 14 and cover
lamina 12.

F



substrate, that is to say, nagn—ETUﬁTFTF‘ﬁare~—+ﬁ-%he foll owi ng the subject
of the invention is described |nTHBSM1Mﬂ£ne pf figures 1 and 2: Figqure .
1 shows a nmeasuring resistor for nnneters i AS BEEN
resistive layer is applied dlrectl H ce of an Ié@ é%% @

I nsul ating substrate. Figure oWs ring resijstaor

I nternmedi ate |ayer between reS|st|ve | ayer and substrate.

accordance with figure 1 a cuboid-formed body 1 with a surface 2 mhlch S
adapted to the formof the nmeasuring 1esistor 4 to be applied is used as a

substrate. In the present enbodinent the surface 2 is formed with a
roughness height of 20 nmto 200 nm The substrate T CONnSisStS of TmaEYMESI UM

titanate [err]. It is, however, possible, as well, t lalyi UM
oxide as material. The resistive |ayer 4 Tlmm l""l“" Irmm
* C L M § *

Patent Claims

1. A resistance thermometer with a measuring resistor
in the form of a resistive layer with a thickness of
0.1 to 10 um substantially consisting of a metal of
the platinum group, which is applied to an
electrically insulating surface of a carrier base
with a thermal expansion coefficient within the range
of 8.5 to 10.5 ppm/K and - which is provided with an
electrically insulating cover layer, characterized in
that a substrate (1) substantially out of magnesium
titanate is intented to be used as a carrier base.

2. A resistance thermometer according to claim 1
characterized in that an intermediate layer (3)
preferably out of aluminium oxide or magnesium oxide
is applied between the substrate (1) and the
resistive layer (4).



consisting of a part of the platinum group, pref e“r‘ably—‘pt—at—i—ﬁum——i
applied to th?_S_Uﬂ_a_Qﬁ_Z__OI_lhﬁ—Substrate 1. The resi sﬂ‘hnyﬂaeét%é%ecﬁl

appl ired by neans cat hode sputtering and/or evapimﬂtﬂm ng '
a structure in nder. The relatively se HJ"L
catalytically aﬂmml‘u“u mumayer 4 is protected by E For
hi gh-t enperat ur e* appl icat"i os & cer mc lamina with a thickness of 0.1 nm
to 1 mmis used as cover |ayer 5. this case, the ceram c | am na has a
thickness of 0.3 mm and consists of rmagnesiumtitanate. The

ceramc n e S e / tye
substrate 1 yq%é%%%l%ééﬁgg gh%£ﬂbT%£§r Hgﬁéiaiﬁgvﬁﬁ El%lﬁrﬁbgilons .up to
a terrperaturf‘élamaqt@rrrl]zqqnelféo‘?’@tlhh?n‘éogeé‘aﬁi‘!?% (159 étct%ltﬁé'@ WE neans of

a gl ass sol denpodddiaidae gldddg point or a ceranmic bondi'ng agent. In the
pl ace of the ceramc |am na the cover |layer 5 can also be formed out of a

borosilicate glass, which is applied by neans of the screen printing
process. Aft4er lurresdsitanclee bhepmometare gtessdiagertdaschaim 3

characterized in that the borosilicate glass has a
thickness within the range of 10 um to 100 um.

5. A resistance thermometer according to claim 1 or 2
characterized in that the cover 1layer (5) 1is a
ceramic lamina out of the material of the substrate

(1)

6. A resistance thermometer according to claim 5
characterized in that the ceramic lamina has a
thickness of 0.1 to 1 mm.

7. A resistance thermometer accdrding to claim 5 or 6
characterized in that the ceramic lamina, as a cover
layer (5), is attached onto the resistive layer (4)
and the substrate (1) by means of a ceramic bonding
agent or a glass solder.



t hickness of 30 [err]. At one side of the substrate 1 contact surfaces 8,9
are arranged in connection wth the neandered resistive |ayer 4.
Thesé¢ contact surfaces 8,9 can al so be described as thick-Iayer pads and
are applied to the connecting contacts 6,7 of the resistive layer 4. At the
contact surfaces 8,9 the outer connecting -9- leads 10,11 are applied by
wel di ng or bondi ng. The connecting area is electrically insulated and
strain- relieved by an outer cover. | ayer 14 out of glass- ceram cs nmateri al
which is applied to the contact surfaces 8,9 and partially to the cover

| ayer 5. Borosilicate glass has proved to be a suitable glass- ceramcs
material. Its thickness is found to be within the range of 0.5 nmto 3 mm
For application in the high-tenperature area (>600 [err]) a cover |anm na 12

in the area of the contact surfaces 8,9 is applied
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i n<addition to the cover layer 14. This process is carried out by neans of
a hard gl'ass sol der which can be identical with the borosilicate glass of
the cover layer 14. In accordance wth figure 2 an electrically
insulating internmediate layer 3 is applied to the surface 2 of the
substrate 1. This internediate layer 3 is applied by the cathode sputtering
method. It is, however, also possibyg to apply it by evaporation or

t hi ck- f|In1techn|que (screen printing of resinates). The internedi ate |ayer
3 adjusts surface defects of the substrate 1 and, additionally, is adapted
in its expansion behavior to the resistive layer 4 to be applied to it. The

internmedi ate | ayer consists of alum nium oxide or nmagnesi um oxide. It can
al so be used as an adhesi on ageng §nv,«--n the substrate 1 and the esistive
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- 10 - The further construction of.; the resi stance thernoneter
correspdnds to the embodi ment described in figure 1 relating to cover |ayer
5, connecting contact surfaces 6,7, contact surfaces 8,9 connecting |eads
10,11, contact surface cover |ayer 14 and cover |am na 12. Substitute
sheet - 1 Decenber 1997 Patent O ains 1. A resistance thernoneter with a
measuring resistor in the formof-a resistive layer with a thickness of 0.1
to 10 [err] substantially consisting of a netal of the platinum group,
which is applied to an electrically insulating surface of a carrier base
with a thermal expansion coefficient within the range of 8.5 to 10.5 ppmK
and which is provided with an electrically insulating cover |ayer,

characterized in that a substrate of
ABSTRACT

ReSistance Thermometer

The invention refers to a resistance thermometer with a measuring resistor in form of a resistive

layer, substancially consisting of a metal of the platinum group, preferably platinum, which is

applied to an electrically insulating surface of a carrier base with a thermal expansion coefficient

within the range of 8.5 to 10.5 ppm/K and which is provided with an electrically msulatmg cover
. layer. The carrier base for the resistive iayer can be formed as follows:

a) as a substrate, which substantially consist of magnesium titanate
or _
b) as an intermediate layer out of alumina or magnesium oxide covering said substrate.

This resistance thermometer enables a high long-term stability in the higher temperature range
(above 500°C). | '

(Figure 2)



magresiUmtitanate is used as a carrier base. 2. A resistance thernoneter
according to clairm1 characterized in that an internedi ate |ayer is applied
bet ween the substrate and the resistive |ayer. 3. A resistance

t her nonet er _according to claim2 wherein theSubéttuteeheée- Hadetcernbss 99y of
aIun1n|un1OQTHENBT‘hHgﬁeS£unLg5|de 4. A resistance thernoneter according
to any one of li 43 to 3 characterlzed in that the cover |ayer consists

o s NI, = e e

to claim4 charactetl
wi thin the range of 10 [err] to 100 [err : A res stan hﬁ te
according to any one of clains 1 to 3 characterized i ﬁfﬂ ECQ@QE
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Patent Claims
1. A resistance thermometer with a measuring resistor in the
form of a resistive layer with a thickness of 0.1 to 10 um
substantially consisting of a metal of the platinum group, which -
is applied to an electrically insulating surface of a carrier
base with a thermal expansion coefficient within the range of
8.5 to 10.5 ppm/K and which is provided with an electrically
insulating cover layer, characterized in that a substrate of

magnesium titanate is used as a carrier base.

2. A resistance thermometer according to claim 1 characterized
in that an intermediate layer is applied between the substrate

and the resistive layer.

3. A resistance thermometer according to claim 2 wherein the
intermediate layer consists of aluminium oxide or magnesium

oxide.

4. A resistance thermometer according to any one of claims 1

to 3 characterized in that the cover layer consists of a

borosilicate glass.
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5. A resistance thermometer according to claim 4 characterized

in that the borosilicate glass has a thickness within the range

of 10 um to 100 um.

6. A resistance thermometer according to any one of claims 1
" to 3 characterized in that the cover layer is a ceramic lamina

of magnesium titanate.

7. A resistance thermometer according to claim 6 characterized

in that the ceramic lamina has a thickness of 0.1 to 1 mm.

8. A resistance thermometer according to claim 6 or claim 7
characterized in that the ceramic lamina is attached onto the
resistive layer and the substrate by means of a ceramic bonding

agent or a glass solder.



