1. Tenper ature Sensor with a Measuri ng Resi stance Cﬁ-oqﬂm -2
_ Desér'i'-“pt I on The invention is directed to a tenperature sensor RT3

- measuring resistance nmade of a substrate with an el ectri cal QP%L .
“insulating surface and a resistive fil M deposited- 5  thereon, where the
nmeasuring resistance is enveloped in aplastic jacket that is abl ef ] to
resist high tenperatpieraiget 88N Sy %915\9?%'[1& stQpductors of the
measuring resistance are |ed. A mateho rt ehproduct i on "of kan
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mat eri al , : and the neasuring resistance I's subseq tI'y provided with
a coating abl f @ ubstrateswith an electti¢al nsvletimgesuzface arsl a fesistivenfimadepesitedcoat i ng of
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and agai nst objects coming into contac ngasuring resistance.

Furt her, -a reBlessusinggesistancearededr for neasuring surface tenperature is
known fromthe German utility patent 89 13 803.1, where a netal film
t enper at ure sensor

A method for the production of an electrical measuring resistance for a resistance
10  thermometer is known from DT 25 27 739 B 2, where a thin platinum film with a

predetermined temperature coefficient is applied onto a carrier of ceramic material,

and the measuring resistance is subsequently provided with a coating able to resist

high temperatures, for instance a coating of epoxy resin, in order to be able to .

withstand thermal and mechanical stress. Furthermore, this coating is intended to
15  provide protection against diffusion from the gaseous phase, solids from the

environment and against objects coming into contact with the measuring resistance.

‘Further, a resistance thermometer for measuring surface temperature is known
from the German utility patent 89 13 803.1, where a metal film temperature sensor.
20 is enveloped by a plastic jacket through which the connecting conductors of the

resistance thermometer are led to the outside. The plastic jacket is manufactured in
a multiple plasti'c. injection mould and consists of epoxy resin. The temperature
sensor is intended to be directly mounted onto a surface the temperature of which
is to be measured.

25
Further, a temperature sensor is known from DE 41 04 674 A 1, where the
measuring resistance serviﬁg as sensor is formed by a platinum film resistance at
the face of a plate-shaped carrier made of ceramics; it is enclosed in a pressure-
tight manner in an essentially tube-shaped casing made of glass, where it is

30  essentially only aligned with its longitudinal edges in a tension-free ‘manner, whilst

all other straight surfaces and edge surfaces as well as the measuring resistance



20 is enveloped by a plastic jacket through which the connecting
cenducdtors of the resi stance thernonmeter are led to the outside. The
pl astic jacket is manufactured in . a multiple plastic injection nould
and consi sts. of epoxy resin. The tenperature sensor is intended to be
directly nounted onto a surface the temperature of which Is to be
nmeasured. 25 Further, a tenperature sensor is known from DE 41 04 674
A 1, where theitselfal'enenf:gur&dmgs-aﬂris'theaasirginanndnng'whicls&hrmdrecljyﬁoﬁ-o_rmed bé a f
latinumfil mresistancge,at the face of a pl.ate-shaped carrier made o
ger amics; it i gor@ﬁ%‘ngs thig,way, she.cart ’é’ﬁn%e enclpsed i a yibration-free faﬁméésenlt i al l é
t ube- shaped cagij inlis @,ﬁ{e K- lally only aligne
W th itspl ongi %%ﬁwggﬁnﬁilﬁﬁg tenglitgﬁi- Piéagmﬁ%r%heeﬁ‘?ﬁ%st ~all other
straight surfaces and edge surfaces as well as the neasuring resistance

2 Itsel§ are,.,confjigured vis-a-vis the casing in_a mannper which is
entirely no‘i- bugts %Jﬁ?ﬁg#XW?%tWS@MWmFWP@ﬂ‘e&aﬁl%@s&%‘!‘ osed in

a vibration-f r € casiifahe mamufactifelil RilrivBfficdeeSul t1ng 10 a significant
deterioration of the response. 5 e to the relatively exact centering
and precise alignment of the carrier vis-a-vis the casing, ‘the

renufacture | SFllil%llle%} ﬁ'grg |t1¥e &gx%aln%tiﬁty patent 79 19 142 a film-type measuring resistance
- for temperature measurement is known, where a small ceramic plate with a thin

10  platinum coating as a resistive film is used as carrier, and where the resistive film
has electrical connecting wires; the film-type measuring resistance is arranged in a
ceramic casing, which consists of two halves, where the halves are fused or bonded

. with each other at the separation surfaces by means of a binding medium and the

connecting wires leading from the measuring resistance to the outside are

15 embedded into the binding medium.

Due to the two-chamber casing, relatively precise mounting is required.

It is the object of the present invention to produce a temperature sensor which can
20  be manufactured relatively easily and cost-effectively and can be used in long-life
consumer goods such as washing machines and dryers as well as temperature

regulation in motor vehicles.

The solution being offered is by way of a jacket serving as a primary casing which,

25  together with the embedded measuring resistance, is enveloped by an additional |
plastic moulding as an outer casing, whereby the connecting conductors are led to
the outside through the plastic moulding.

The simple robust assembly proves to be particularly advantageous when it is

30 sealed in an optimum manner against the ambient atmosphere so that the sensor



Further, fromthe German utility patent 79 19 142 a fil mtype neasuring
resi sfance for tenperature neasurenent is known, where a snall
ceramic plate with a thin 10 pl ati numcoating as a resistive filmis used
as carrier, and where the resistive film has el ectrical connecting
wires; the filmtype nmeasuring resistande is arranged in a ceramc
casi ng, which consists of two hal ves, where the halves are fused or bonded
with each ot hean also benappliedhinrantaggressive énairosment; fuethesnaré, itcdni bedirodpoeddi um and

t he connect i wires |eading fromthe measuring resistance to the
outsi de are 183 COSEERANE™MANNG: ¢ he bi ndi ng medi-um Due to the
t wo- chanber casing, relatively precise nounting is required. It is

t he object of the present invention to produce a tenperature sensor which
can 20  be nBreféroask embodimentsief theinyentioni are/ speified isclaims2dot?. vel y and can be
used in long-life consuner goods such as washi ng machi nes and dryers
as wel | assterrperat ure regul ation in notor vehicles. The

sol ution bei ngnobbjestedt théinbontidR Is Rscribeld 3 tiBle SRAiMbEISw BEFiBuRS 1HBIbY 28251 Ng
which, 25 together wth the enbedded neasuring resistance, is envel oped by

an additionaland2b. plastic noul ding as an outer casing, whereby the
connecting conductors are led to the outside through the plastic
nmoul di ng. The sinple robust assembly proves to be particularly

advant ageous pRgfe 1 b shéws a top view of a temperature sensor in section, where the
10  measuring resistance is mounted on a board by way of SMD technique;

Figure 1 b shows the temperature sensor in accordance with FiQure lain
longitudinal section;

15 Figures 2 a and 2 b show a temperature sensor with TO-casing or SOT-casing and
connecting contacts. g

In Figure la, the measuring resistance 1 is arranged at an end 2 of a longitudinal
board 3 and mounted by way of SMD-soldering; the measuring resistance is

20  connected with the external connecting contacts 8, 9 of the temperature sensor via
connecting contacts 6,7 and via conducting paths 4,5. The measuring resistance 1
consists of a plate-shaped ceramic substrate with electrically insulating surface, on
which the measuring resistance has been deposited in the form of a platinum film.
As is known ﬁ'bm DE 25 27 739 B 2, such measuring elements can, for instance,

25  have a meander-type resistive film, which however, shall not be discussed in detail
here. In the top view of the sensor shown in section, the plastic jacket 10 is
depicted as a sealed primary casing, which is opened by way of a lead-through
opening for that portion of board 3 leading to the external connecting contacts 8,9;
the external connecting contacts 8',9 are in the form of plugs. The primary casing

30 formed by plastic jacket 10 and board 3 are in turn enveloped by a plastic moulding

13, where the external connecting contacts 8,9 protrude in the form of plugs from



30 sealed in an opti num manner agai nst the anbient atnosphere so that the
sensor 3 can

al so be applied in an aggressive environnent; furthernore, it can be

pr oduced in a cost-effective nmanner. Preferred enbodi ments of

the invention are specified in claim 240 7. 5 The object of the

I nvention is described in nore detail belowin Figures la, Ib, 2a and
2b. Fi gdibis mpuldedipiastic 43, tviich/hermetidallp seainthe bairdras wellas e easaring i on,

where the 10 ri resista els a bo dbywa of SMD
tegF\ni que; rﬁ&%&ﬁu%ﬁ“@%ﬁ% Ceids g‘gaﬂ@‘?gﬁﬁt Feﬁpﬁcta’écor dance
with Figure 1 @ohducting path983i onlbbaftPd intRE tégidh of the connectmg contacts 6,7.

5 InFigure 1b, the measuring resistance 1 is shown in longitudinal section; its
substrate 15 is in the form of a plate-shaped ceramics part, which at least on its |
surface area is electrically insulated againét resistive film16. At the opposite ends
of resistive film 16, the connecting contacts 6,7 are situated, each of which is
soldered directly onto conducting paths 4,5 of board 3 in a mutually electrically

10  insulating manner. So, for instance, connecting contact 6 is electrically and
mechanically firmly connected with conducting path 4 by soldering as is connecting
contact 7 in the same way with conducting path 5. Measuring resistance 1,
together with end 2 of board 3, is embedded into the plastic jacket 10, the latter
representing the primary casing. The plastic jacket 10 (as well as a major portion)

15 of circuit board 3, are enclosed by the plastic moulding 13 forming the outer
casing, which, in the area of end 18 has an opening to feed-through the lead for the
external connecting contacts 8,9 which are in the form of plugs. By shortening
circuit board 3, it is possible to arrange a temperature sensor for instance in a
conventional semi-conductor casing, as is illustrated in Figures 2a and 2b below.

20 |
Figure 2 a shows a perspéctive view of a temperature sensor in accordance with
Figures 1a, lbf .whose plastic moulding 13 is in the form of a TO-casing, as is
conventionally used in the area of semi-conductor elements. The description TO is
customary for transistor casings in circuit board placement, where the external

25  connecting contacts 8,9 are designed in the form of elongated pins 8°, 9°, which are
suitable for soldering onto conventional circuit boards; it is, however, also possible
to insert the pins 8, 9” into a plug-in socket, in order to achieve a speedy
interchangeability, if so desired.

30 Further, Figure 2b shows a plastic moulding 13, which is in the form of a so-called

- SOT-casing. Such SOT-casings are used for circuit board placement using the



15 Figures 2 a and 2 b show a tenperature sensor with TO casing or

S@r- casi ng and connecting contacts. In Figure la, the
measuring resistance 1 is arranged at an end 2 of a | ongitudinal

board 3-and nounted by way of SMD-sol deging; the neasuring resistance is 20
connected with the external connecting contacts 8, 9 of the tenperature
sensor via connecting:contacts 6,7 and via conducting paths 4,5. The
measuring r esiSMRriechnique, where thaeantacts 81 which arededstocthe dutsideawith thmitbst r at e

with electric . | ' surface,..on, .. whi ch t he asuring,

resi st ance hag“géréﬁré] %lg%gégl ?ga ’icﬁnﬁﬁédlfi?ﬁewg?alﬂ %%P?‘ﬁ%%s'f‘&g‘??ﬁ of circuit pg g
known from DEbdarddb ?h?@SMD&ecl&irtﬁ' R. S8R0 : L nstance, 25
have a neander-ty e.yr.esi stive film whi CEB%(%\??%%@%%?&B% di scussed
in detail minig ation puepRses.op vi ew of the sensor shown in section, the
plastic jagket 10 is depicted as a sealed prinmary casing, which is
opened by way of a | ead-through opening for that portion of board 3
| eading to the external connecting contacts 8, 9; t he external

connecting contacts 8,9 are in the formof plugs. The primary casing 30
formed by plastic jacket 10 and board 3 are in turn envel oped by a plastic

moul di ng 13, where the external connecting contacts 8,9 protrude in
the formof plugs from
4
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this noul ded plastic 13, which hernetically seals the board as well as the
measuri ng resi stance. Measuring resistance 1 is soldered directly

onto the respective conducting paths 4,5 on: t1 mmmnlmﬂJlmFlon of
t he connecting contacts 6, 7. 5 In Fi6gure 1b, | tm 4 st ance
1 is shown in |longitudinal section; its substrate 15 i8 ih the form

of a plate-shaped ceramics part, which at |east on its surface area
is electrically insulated agai nst resi sQlaimsfi | m 16. At the opposite ends

of resistive fiil m 16 he connegting contacts 6,7 are_situated, each of
which is 133}@.3?% ’ﬁ?ﬁ“é%‘t‘?’\gh H@@“H&ﬁ&%ﬁ%ﬂﬁaﬂﬁaﬁ AEa substrate withay 3 in a

mutual 1y el ectri gRkthial bulatilg Wirdick A8d FREEVe deprogfterﬁ' tﬁéﬁe@ﬁ%herg necting
d frrmy co

contact 6 is electrically and nmechani cal |y nected with
conducti ng pat h mepsunyg irefstanag isenveélopesiin aeddstio facket that icabié tootesist high t he sane

D o 4 B belfhebbies Bad e waich CcPRecting Spaduciars of the s O
representing therd@tsfdﬁ@é_&e@hl%act@ﬂi&dﬂmﬁﬁhs édgﬁgt‘)ﬁ?%ée% %p%%%?ig?nm"j or

portion) 15 of circuit board 3, are enclos e plastic g 13
form ng the out ewhich, togethemswithythe\enibetided measimingresistande (@8 ehBelbpel Rranopeni ng

to feed-through the.le for t external conpectjng contacts 8,9
which are in thea‘r‘ﬁ?‘?ﬂ‘gﬁ‘ﬁcm.ﬂgﬁ(@&’m%Outefcasm&iw §TF thacoRRectmg it s
possible to arraaaﬂat%r : ' ﬁ]&?l .

conventional sem -cgnocl,uc or agéalg?%%;@%dsét?hdggﬁ e ci nuﬁmg%pgg' 2a and 2b
bel ow. 20 10 2. Femperatupe sensdrineccardances pith iclaim 1y ¢lavactdrised inathgtethat ur e sensor
in accordance with . . Fiqures.la,.|lp, 0s astic, poulding . 13.is in
the formof a TOCHYFAGT® @Fgﬁ%lﬂ.nthq?gwpg%@g@w@@gggqe#e@p,gal&s,tétg of
semi - conduct or ebifeineat BYAPayFACHlAsRL JRet 0] here at leaf WSO QBBIRE"

transi stor casings in circuit board place where the exte
connect i ng cont aeenduetogs (%5 betvesiey medsuringtresistinoe {1 )aind thoageanaicophetsing' , 9',

whi ch are sui.tab for | der,i ontqQ conventional circuit hoards; it
i s, however, al SBOD;%S%¢ )are 1&_%“09@ f’}g%l?&ffh&%bﬁéplésqc moulding (13) 1 g- i n
socket, | nls)rdergésﬁti@@%&ﬂcﬁ;i&ﬁéﬁe:ﬁ%en

3. Temperature sensor in accordance with claim 2, characterised in that the

external connecting contacts (8,9) are in the form of soldering contacts for
SMD assembly.
4. Temperature sensor in accordance with claim 2, characterised in that the
20 measuring resistance (1) is soldered onto a board (3) which, at the far end from
the measuring resistance, has at least one electrical connection which is
connected with a plug in the form of a pin being the external connecting contact
(8,9). ' '
5. Temperature sensor in accordance with one of the claims 1 to 4 characterised in
25 that the plastic jacket (10) is made of silicone varnish.
6. Temperature sensor in accordance with one of claims 1 to 5 characterised in
that the external plastic moulding (13) is made of thermosetting plastic.
7. Temperature sensor in accordance with one of claims 1 to 6 characterised in
that the external plastic moulding (13) is in the form of a TO-casing which in the
30 region of its connection surface (20) has external connecting contacts in the

form of pins (8°,9").
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i nterchangeability, if so desired. 30 Further, Figure 2b shows a
plkastitc ‘moul ding 13, which is in the fofmof a so-called SOT- casi ng.
Such SOT-casings are used for circuit board placenent using the

SMD-t echni que, where the contacts 8, 9 which are led to the outside, with
their sol dering surfaces 8", 9", can be soldered directly onto
contact surfaces of circuit boards by the SMD techni que. Such SOT
casings are particularly suited to 1/2 niniaturisation pur poses. 5
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30 -, Cains 1.
Tenperature sensor with a neasuring resistance nade of a substrate with an
el ectrical in- sulating surface and a resistive filmdeposit thereon,
where the measuring resistance is envel oped in a plastic jacket that
IS able to resist high tenperatures and through which connecti ng
conductors of the neasuring resistance are |ed, characterised in that the

j acket (10) serves as prinmary casing which together with the enbedded
measurng resi stance (1) . 1s envel oped by an additional plastic

moul ding (13) form ng an outer casing, where the con- necting
conductors (4, 5) are led to the outside through the plastic noulding (13)
and wherein the nmeasuring resistance (1) is in the formof an
SMD-part and is seal ed agai nst its environment by way of plastic

j acket (10) where at |east two connecting conductors (4,

ABSTRACT

Temperature- Sensor with a Measuring Resistance

‘A temperature sensor, which can be easily manufactured, consisting of a measuring
resistance with a substrate with an electrical insulating surface and a resistive film
thereon; the measuring resistance is enveloped by a plastic jacket able to resist high
temperatures, which serves asa primary casing and, together with the embedded
measuring resistance, is enveloped by an additional plastic nioulding as an outer
casing, and where the connecting c¢onductors of the measuring resistance are led to
the outside through the primary casing and the plastic moulding.

The measuring resistance is suited to application in long-life consumer goods, for
instance washing machines, dryers and motor vehicles.

(Figure la)



5) between neasuring resistance (1) and the external connecting contacts
('8 9)—a.Le,_l_ed-’——Hﬁf—ough pl astic jacket (10) and plastic noul ding (13)

in a gas-tight and i ght manner. 2. Tenperature sensor in
accor da ﬂ u‘m‘ Bm haracterised in thagbsthateshestnal September 1997

nectlng re in the formof soldering contacts for SVD
assenmbl y.” Tenperature sensor in accordance with claim1l,

characterlsed in that the nmeasuring resi- stance (1) is soldered onto
a board (3) which, at the far end fromthe neasuring resistance, has
at | east one electrical connection which is connected wwth a plug in the
formof a pin bei ng the external €Bimfecting contact (8, 9). 4.

Tenperature sensor in accordance with one of the clains 1 to 3
char act eri bed T?F‘Q%ﬁ&‘t“”c??@s"' W"“?F%ﬁ‘f'\" r sﬁ&ﬂ@é% 99 qué-'bﬁ*éifé %*hwrlmmpém-
varni sh. 5. “f%‘ 'ﬁﬁ‘s?"ﬁﬁ's

characteri sed Eoﬁﬁ rs,a‘fﬂ::tetr::tag lf %resxﬁaréce are !eWagF@j t

ther moset ti ng Plo'f‘§ s as b A tﬂersn%w{ iﬁ %If
clainms 1 to 5 EQQ@Q@&&VHV%% dhlﬂoﬁéﬂa sticoufaing (13) form E'éﬁlautep a% 'th éie
(13) is in thenéaingcohduttde’ 4,35 dnglieditb &le dutsitidehr6 i A8 pREtid tn%uraﬁﬁrxagt anid
on surface (20yhbas weintrasadngresintesde (Nisd@ fHefoirs of &n SME-gaPt A0k sPaIES adainst
9. 7. The tteepinoatneantbyseavsd plastic jackeo f thhmbersvat tehstawe coﬁnetclueg coraduaord (4, O
5 charact eri sef betwepmmeasuring regigsancet(&) ansl thp lexterria conpatiiogp (8, 9) iare lethe
form of a SOT- Hﬁ%ﬂ%'a%mm@)ﬁ@dwﬁmmwyms“3’ in %iﬂ?seftﬁhéa"d:m tghs misgnen)

with their,_sol SU" aciné‘%.ﬁ‘gfﬂ m 8?3 léj-@r{a? di recttl'la\}/the ex(t)ernal con-

cont act SU?T acg§ct§| t form 6 dermg contacts for SMD assembly.

N 3. Temperature sensor in accordance with claim 1, characterised in that the measuring resi-
stance (1) is soldered onto a board (3) which, at the far end from the measuring resistance,
- has at least one electrical connection which is connected with a plug in the form of a pin

being the external connecting contact (8, 9).

4, Temperature sensor in accordance with one of the claims 1 to 3 characterised in that the -
plastic jacket {10) is made of silicone varnish.

5. Temperature sensor in accordance with one of claims 1 to 4 characterised in that the ex-
ternal plastic moulding (13) is made of thermosetting plastic.

6. Temperature sensor in accordance with one of claims 1 to 5 characterised in that the ex-
ternal plastic moulding (13) is in the form of a TO-casing which in the region of its connecti-
on surface (20) has external connecting contacts in the form of pins (8, 9).

7. The temperature sensor in accordance with one of the claims 1 to 5 characterised in that
the external plastic moulding (13} is in the form of a SOT-casing, wherein the outwardly
directed contacts (8, 8) with their solder surfaces (8", 9") can be soldered directly onto
contact surfaces of SMD technology printed circuit boards.
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