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stage between the sensor and the microprocessor stage.
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The clinical thermometer is comprised of an input from a signal condition- %,
er, which signals are generated by a sensor consisting of a negative coefficient re-
sistance arranged to remain in contact with an area of the human body, a signal
translating stage which is comprised of a capacity-resistance load network; a l
microcontroller which receives the information from the prior stages without hav- :j

ing to effect an analog digital conversion, an output being provided for a voice 3
synthetizer which incorporates parasite suppressing filters and an amplifier stage
for the sound signals appropriate to the apphcatlon and an acoustical transducer such as a loud speaker; and an output for a di-
gital display of the measured temperature. The circuit is designed as a compact arrangement which integrates the stages of condi-
tioning the input signals coming from the probe, the microcontroller and the conditioner of low frequency signals provided to the
loud-speaker, said circuit having incorporated a voice synthetizer, a measurement circuit and a microcontroller which sends the

corresponding signals to the ideal modules formed by the circuit. Application to the visual and sound indication of the human
body temperature.

(57) Resumen

Comprende una entrada procedente de un acondicionador de sefiales generadas por un sensor, constituido por una resis-
tencia de coeficiente negativo, dispuesta para quedar en contacto con una zona del cuerpo humano, una etapa traductora de las
sefiales que comprende una red de carga resistencia-capacidad; un microcontrolador que recibe la informacion de las etapas an-
teriores sin necesidad de efectuar una conversion analégico-digital, contando con una.salida para un sintetizador de voz que in-
corpora filtros eliminadores de parasitos y una etapa amplificadora de la sefiales audibles, en orden a su aplicacion y transductor
aclstico, tal como un altavoz; y una salida para un visualizader numérico de la temperatura medida. El circuito se construye en
disposicion compacta integrando las etapas aconditionadora de sefiales de entrada procedentes de la sonda, el microcontrolador
y acondicionadora de la sefiales de baja frecuencia enviadas al altavoz, conteniendo dicho circuito integrado un sintetizador de
voz, un circuito de medida y un microcontrolador que envia las sefiales correspondientes a los modulos ideales constituidos por cl
circuito. Aplicables a la sefializacion visual y sonora de la temperatura del cuerpo humano.




This invention relates to a clinical thermometer with di-
gital and spoken display.

Clinical thermometers are known in the present state of
the art, that incorporate a display for the measured tempera-
ture values, indicating the sald values by means of figures,
sometimes along with other indications. In some cases, the
known models show legibility protlems, specially at a certain
distance and to péople with sight problems, and this is special-
ly true whenever LCD displays are used.

The temperature gauge to be herein disclosad is further
characterised in that it is able to send out intelligible sounds
corresponding to the words that indicate the temperature values,
so that sightless people and other people with sight deficliency
could use the thermometer with no need to read the values, but
by only hearing perception of the said values. To this end, the
electronic circuit of this new clinical thermometer includes a
voice synthetizer that, at the same time the display shows fi-
gures corresponding to the thermal values measured, sends out
sound signals which as a whole form words, also indicating the

values measured by the device.

In the present patent the structure of a circuit

Is described on which the measuring device for the human body
temperature is based, said circuit being connected, on the one
hand, to a probe devised to be placrd in contact with the human
body, and on the other hand, to a speaker devised to provide

signals corresponding to the temperature values, as well as a

display designed to exhibit signs corresponding to the said va-
lues. |
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More specifically the invention provides a clinical thermometer with digital and
spoken displays, comprising: an input to which a sensor element is attache, the sensor
being capable of reacting to variations in temperature, said sensor comprising a negative
coefficient temperature (NTC) resistance, a conditioning block for the signals produced
by the sensor, a microcontroller block which includes a microcontroller, a voice
synthesiser module for generating analogue signals which produce intelligible sounds
through a loudspeaker, and a display means for displaying measured values of
temperature on a screen, characterised in that, the conditioning block for the signals
produced by the sensor includes an RC charge network formed by a precision resistance,
the negative coefficient resistance and a capacitor which are directly controlled by the
microcontroller without the need of an analogue to digital stage between the sensor and
the microprocessor stage.

The thermometer of the invention can be embodied in several ways, one of them
consisting of an assembly of discrete components duly built up, though, according to the
current physical constitution of electronic circuits, the integrated construction of said
components is preferred, in which the components carry out the logic functions
originating the operation of the device.

For better understanding of the above description, a drawing is attached in which
a practical case of embodiment of the invention is shown, schematically and only as a
non-limiting example.

The drawing is a block diagram in which the stages designated with numerals
correspond to the following parts of the circuit.

Block 1 consists of a thermal probe, that is, a device sensitive to the temperature
level and fluctuations, providing an electrically measurable signal which is proportional
to the applied temperature. The probe includes an NTC or negative temperature
coefficient resistor, characterised in that its ohmic value decreases as the applied
temperature decreases. The system operates according to usage tables supplied by the
manufacturer, so that the resistance-temperature ratio is simple and fast.

Block 2 carries out the conditioning of signals produced by the thermal probe and
translates the value of the NTC resistor into data directly processable by a microprocessor
or a microcontroller built in the device. This circuit is based on a resistance-capacity

loading network formed by a precision resistor, the NTC resistor and a capacitor.
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This way the temperature is directly measured from the

microcontroller, with no need to include an analog/dligital

converter in the device design. In addition, due to the me-

thod used, errors originating from the voltage drop of the
batteries and by the condition of the capacitor are elimina-
ted.

Block 3 makes up the microcontroller for the whole sys-
tem, by means of which the temperature is measured, informa-
tion is supplied to a set of quartz crystals bullt in the
device, and data necessary to the voice synthetizer are also
provided. The microcontroller is custom made and is based on
a finite state machine, duly programmed to carry out the ge-
neral operation algorithm of the thermometer and the communi-

cation with the several external modules (synthetizer, quartz
crystals and NTC resistor.

Due to the technology used, synthesis module and liquid
crystal interface module are physically integrated with the
microcontroller, said technology being designated ASIC.

Block 4 ensures the conditioning of analog voice sign-
als, including the filtering and amplification of the said
signals. The module forming this stage is integrated into the
above mentioned component.

Sald stage 4 comprises, in accordance with the above
mentioned, a set of filters to eliminate spurious signals
that may have been reproduced in prior stages and includes
voice synthetization, the signals of which, being of little
amplitude, are magnified by an amplifier built in the same
stage, providing the apropriate amplitude for driving the
speaker forming stage 5. The latter, in a preferred embodi -

ment, will be built in the thermometer housing.
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Display 6 is of the LCD, easy perception type and it
will show on screen values corresponding to, for instance,

the human body temperature level at a given moment, the max-

imum and minimum values, and other information.

Amidst the functional parts forming the clinical thermo-
meter disclosed in the original patent, three parts are invar-
iable and indispensable: the probe for the immediate sensing
of the thermal level of the human body, which is the magnitude
to be measured; the speaker for the sending out of sound sign-
nals indicating the measured values, and the display for the
visual exhibition of the values. These parts, therefore, will
not be the subject of further considerations.

Functional parts defining the essentiality of the cir-
cuit forming the clinical thermometer according to the origin-
al patent constitute the subject matter of this Patent,

which contemplates the practical embodiment of the
above mentioned parts.

The matter is, according to the appended claims, to make
blocks 2, 3 and 4 of the diagram accompanying the description
of the original patent in the form of a unique ;qulvalent
block, formed by an integrated circuit of the type called ASIC

or specific for the foreseen application. Said circuit carries

out the functions of the above mentioned blocks, with the ad-
vantage of simplification and size and weight reduction. The
cost of the integrated circuit, even though this is made accord-
ing to the specifications of the thermometer manufacturer, is
élso significantly reduced.

When analysing the functional structure of the unified
block that now forms the forms the main part of the thermometer

constitution, the following subassemblies may be cited, bearing



§
in mind that distinction is merely formal and just in order
to follow the input and output signals running, respectively.

1. A voice syntheSizer based in ADPCM tec?nology of 3
bits, allowing to obtain an audible frequency range resulting
in a voice quality which is sufficient for the output stage.
Said synthesizer is based on a 12 Kbytes memory containing
the voice tu be synthesized and a machine of synchronous states
that directions the memory and coordinates the appropriate
messages to shape the signs to be displayed, within a range of
values from 32.0 to 42.0 centigrad degrees.

2. A measuring circuit based on a machine of synchrcnous
states that uses digital signals to directly carry out the
measurement on the NTC resistor associated to the probe. This
allows to eliminate an interface for the analog/digital conver-
sion.

3. A microcontroller, also based on a machine of synchro-
nous states and serving to send the appropriate signals to every
ideal hodule of the circuit, in order to carry out the algorithm
or operation necessary for the case: starting of the device,
measurement of the physical magnitude, feeding current applied

to the voice synthesizer and to the sign display, as wall as the
disconnection of the device.

It is worthwhile to point out that the measurement method
on the thermometer probe allows considering the input signal
conditioner as a mere software routine, since there is no module
devised to bring about the analog/digital conversion. The employ-
ed method uses directly the signals available in the microcon- |
troller to carry out a frequency-temperature conversion. That
is, there does not exist physically an A/D converter module in

the integrated circuit that gathers the above mentioned function-
al stages.



Temperature measurement is done by computing the number
of charges and discharges effected by the NTC resistor on a
capacitor and refer fng it to the number of charges and dis-
chérges effected on a resistor of known value. From the result-
ing ratio the NTC value is obtained, and this value corresponds,

according to a previously established table, to the temperature

of the probe. This measurement method makes it possible to sim-
plify at maximum the related module, as well as to obtain a
measurement value which is stable in relation to changes in the
feeding voltage (supplied by a set of batteries included in the
device housing) and to differences in the ohmic value toleran-
ces of the capacitor used.

A further advantage of the embodiment under description
Is the very small number of components directly involved with
the measurement: just a capacitor, a low tolerance resistor and
the NTC resistor associated to the probe.

In a preferred embodiment, the new temperature gauge
will comprise a housing showing, in a easily accessible place,
the thermal probe arrangement, able to be applied to the hu-
man body, the housing including as well the speaker compart-

ment and a set of openings for the output of the generated

sounds.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A clinical thermometer with digital and spoken displays, comprising: an input to
which a sensor element is attached, the sensor being capable of reacting to variations in
temperature, said sensor comprising a negative coefficient temperature (NTC) resistance,
a conditioning block for the signals produced by the sensor, a microcontroller block
which includes a microcontroller, a voice synthesiser module for generating analogue
signals which produce intelligible sounds through a loudspeaker, and a display means for
displaying measured values of temperature on a screen, characterised in that, the
conditioning block for the signals produced by the sensor includes an RC charge network
formed by a precision resistance, the negative coefficient resistance and a capacitor which
are directly controlled by the microcontroller without the need of an analogue to digital

stage between the sensor and the microprocessor stage.

2. A clinical thermometer as claimed in claim 1, wherein the microcontroller uses

its digital signals to perform measurement directly on output from the conditioning stage.

3. A clinical thermometer as claimed in claim 1 or 2, wherein the microcontroller
is operable, after computing temperature values based on output from the conditioning

stage, to generate output signals which are coupled to said voice synthesiser module and

said display means.

4. A clinical thermometer as claimed in claim 1, 2 or 3, wherein said conditioning
block, said microprocessor and said voice synthesiser module are formed in a single

integrated circuit.

5. A clinical thermometer substantially as hereinbefore described with reference to

the accompanying drawings.

Dated this 29th day of March, 1995
CIBERVELU, S.A.

By its Patent Attomeys

DAVIES COLLISON CAVE
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ABSTRACT

Clinical thermometer with digital and spoken display.

The device comprises an input coming from a conditioning stage
of signals given by a sensor, the latter consists of a negative
temperature coefficient (NTC) resistor devised to be placed in
contact with an area of the human bacdy, a signal transducer
consisting a resistance-capacity load network, a microcontrol-
ler devised to receive information from the prior stages with-
out needing an analog/digital conversion and having an output
for a volice synthesizer that includes filters for eliminating
spurious signals, and an amplifying stage of audible signals

fn view to the driving of an acoustic transducer, as a speaker,

and a digital display of the measured temperature.

The device also compris'es the association in a unique integrated
circuit of the stage conditioning the signals coming from the
probe, the microcontroller and the stage conditioning the low
frequency signals applied to the speaker, said integrated
circuit including a voice synthesizer, a measuring circuit
and a microcontroller sending out the appropriate signals to

the ideal modules formed by the circuit.

Appliable to the visual and sound displaying of the human body

temperature.
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