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(54) Cardiovascular monitoring device

(567)  The present invention relates a cardiovascular
monitoring device including a first housing and a second
housing, a circuitry with at least a processor, distributed
in the first and second housings to form a first unit and a
second unit, for providing functions of blood pressure and
electrocardiogram measurements, an inflatable cuff con-
nected with the first housing for being used during blood
pressure measurement, and at least two electrodes, at
least one of which is a dry electrode and mounted on the

second housing for contacting the user’s hand. The proc-
essor can detect an activation of the functions of blood
pressure and electrocardiogram measurements, and
based on a detecting result, trigger the device to enter
different operation modes. The processor can further pro-
vide diastolic and systolic blood pressures when the
blood pressure measurement function is activated, and
provide a heart rhythm information when the electrocar-
diogram measurement function is activated.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a cardiovascu-
lar monitoring device with both functions of blood pres-
sure and electrocardiogram measurements, and more
particularly to a cardiovascular monitoring device which
can provide different operation modes based on the us-
er's requirement.

BACKGROUND OF THE INVENTION

[0002] Modem people pay more and more attention on
their cardiovascular health. Blood pressure monitor is
one of the most common home-use devices for daily
monitoring of cardiovascular health. Not only it is con-
venient to use, but also the high blood pressure is one
of the risk factors related to many kinds of chronic dis-
eases, such as, heart diseases, and diabetes.

[0003] Recently, owingto users’ demands and also the
technical development, the function of the blood pressure
monitor has been improved a lot. In addition to the blood
pressure, the blood pressure monitor now can provide
more information related to the cardiovascular system,
e.g., the average heartrate and the indication of irregular
heartbeat. However, the function of irregular heart rate
detection provided by the blood pressure monitor should
only be a referential indication for heart rhythm because
it is provided based on the arterial pulses detected.
[0004] Arrhythmiais one common kind of heart rhythm
problem whose symptom is the rate or rhythm of the heart
rateis too fast, too slow, or with anirregular rhythm. Some
arrhythmias are life-threatening medical emergencies
that can resultin cardiac arrest. Others cause symptoms
such as an abnormal awareness of heart beat (palpita-
tions), and may be merely uncomfortable. Except of con-
genital and some heart diseases, some medical condi-
tions such as diabetes and high blood pressure, and
stress, caffeine, smoking, alcohol etc. can also affect the
heart’s natural beating pattern and lead to arrhythmia.
Thus, arrhythmia really is a symptom that related to not
only heart itself but also the cardiovascular system and
physical condition, and should pay more attention to. Up
to now, the most accurate way to diagnose arrhythmia
is ECG test.

[0005] According to the descriptions above, in addition
to the blood pressure, it will be better to also consider
the electrocardiogram as discussing the cardiovascular
health. Therefore, if there can be a device simultaneously
provide these two functions, blood pressure measure-
ment and electrocardiogram measurement, it will be a
significant improvement in cardiovascular monitoring.
This will be very helpful in collecting the two most impor-
tant data for doctor’s diagnosis and also in long-term
tracking of cardiovascular health.

[0006] Thus, the object of the present invention is to
provide a cardiovascular monitoring device which pro-
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vides the functions of both blood pressure and electro-
cardiogram measurements.

[0007] Anotherobjectof the presentinventionis to pro-
vide a cardiovascular monitoring device which provides
selectable options for the user to perform the blood pres-
sure and/or the electrocardiogram measurements based
on a distributed circuit and structural design.

SUMMARY OF THE INVENTION

[0008] For providing more flexibility and convenience,
the cardiovascular monitoring device with the functions
of blood pressure and electrocardiogram measurements
ofthe presentinvention adopts a distributed design which
includes a first housing and a second housing, a circuitry
with at least a processor, configured to provide functions
of blood pressure measurement and electrocardiogram
measurement and distributed in the first housing and the
second housing to form a first unit and a second unit, an
inflatable cuff, connected with the first housing for sur-
rounding a limb of a user during the blood pressure meas-
urement, and at least two electrodes, atleast one of which
is configured to be a dry electrode and mounted on a
surface of the second housing to be contacted by a hand
of the user for holding the second housing, wherein the
processor is configured to detect an activation of the func-
tions of blood pressure measurement and electrocardi-
ogram measurement, and based on a detecting result,
to trigger the device to enter different operation modes,
and the processor is further configured to provide a di-
astolic blood pressure and a systolic blood pressure
when the blood pressure measurement function is acti-
vated, and to provide a heart rhythm information when
the electrocardiogram measurement function is activat-
ed.

[0009] Preferably, the heart rhythm information canin-
clude, but not limited, an average heart rate and/or an
indication of arrhythmia, and other information about
heart rhythm that can be derived from the acquired elec-
trocardiogram. And, other than the blood pressure and
the heart rhythm information, the processor can further
configured to provide at least one of ST value, QRS, PR,
QTc and parameters related to HRV when the electro-
cardiogram measurement is activated.

[0010] According to the distributed design of the car-
diovascular monitoring device of the present invention,
the processor(s) can be located in the first unit and/or
the second unit, and based on which unit(s) the processor
(s)is(are) located in, the arrangement of the circuitry also
can be varied. Further, the two units can be implemented
to wirelessly communicate or wiredly connected with
each other. Therefore, when designing the physical
structures and the interaction of the two units of the car-
diovascular monitoring device, the present invention can
provide the flexibility for conforming to the real demand,
and thus, improve the convenience for the user.
[0011] The electrical connection between the first and
the second units can be achieved by a cable or a pair of
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connectors, or can be implemented to have a mechanical
combination to form an integration. Particularly, the con-
nector can be further configured to perform a data output,
e.g., adownload process, from one of the unit to an outer
device, e.g., a computer. Alternatively, the download
process also can be achieved by at least a transmission
port, so as to download data from the first unit and/or the
second unit.

[0012] No matter the two units are wiredly connected
or wirelessly communicated with each other, both situa-
tions can employ the concept of component sharing to
save the cost and also the physical sizes of the units, for
example, in the case of wireless communication, two
units can share, e.g., the display element and the oper-
ation interface, and in the case of wired connection, more
components can be shared, such as, filter, amplifier and
power source. Accordingly, it can be implemented that
the acquired signals are stored in one unit first, in a built-
in memory or aremovable memory, and then transmitted
to the other unit, wiredly or wirelessly, for a further proc-
ess, such as, calculation, analysis and/or display, without
limitation.

[0013] In another aspect of the present invention, ad-
ditionally, the cardiovascular monitoring of the present
invention also can further include an external unit con-
figured to communicate with the first and the second
units, so that in this case, the external device can be
configured to provide options for the user to activate the
functions of blood pressure measurement and electro-
cardiogram measurement, and based on a selected re-
sult, to trigger the device to enter different operation
modes. Here, the external unit can be implemented to
wirelessly communicate or wiredly connect with both
units or with one of the units which then wirelessly com-
municates or wiredly connects with the other unit, without
limitation. Furthermore, in addition to providing the inter-
face for the userto access/control the activations of blood
pressure and electrocardiogram measurements, the ex-
ternal unit also can be implemented to perform the syn-
chronization with the first and the second units and to
provide more algorithms for further calculation and anal-
ysis. Therefore, the external unit provides a possibility to
introduce extra function(s) into the cardiovascular mon-
itoring device. The external unit can be, for example, but
notlimited, a smart phone, a PDA, a notebook, or a tablet
computer.

[0014] The two-unit design of the present invention
provides the possibility of performing individual meas-
urement in an independent way. In a preferred embodi-
ment, the separated unit with electrodes mounted ther-
eon provides anindependent housing for the user to hold
when performing the electrocardiogram measurement.
In another preferred embodiment, the wireless design or
a detachable electrical connection provides a portable
unit, instead of the whole device, for user to carry around.
In still another preferred embodiment, the distributed ar-
rangement of circuitry allows the user to select and active
the needed function based on the real situation.
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[0015] Accordingly, the cardiovascular monitoring de-
vice of the present invention provides a different distrib-
uted design from the prior arts which increases the flex-
ibility as embodying the device and improves the opera-
tion convenience for the user. Moreover, through the dis-
tributed design with the concept of component sharing,
not only the cost can be reduced, but the physical size
(s) of the unit(s) also can be reduced to be more suitable
for portable and handheld use.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] A more detailed understanding of the invention
may be had from the following descriptions of preferred
embodiments, given by way of example, and to be un-
derstood in conjunction with the accompanying draw-
ings, wherein:

Fig. 1 shows a circuit diagram of a cardiovascular
monitoring device with functions of blood pressure
measurement and electrocardiogram measurement
according to the present invention;

Fig. 2 is a schematic view of the cardiovascular mon-
itoring device in a first preferred embodiment of the
present invention;

Fig. 3is a schematic view of the cardiovascular mon-
itoring device in a second preferred embodiment of
the present invention;

Fig. 4 is a schematic view of the cardiovascular mon-
itoring device in a third preferred embodiment of the
present invention;

Fig. 5is a schematic view of the cardiovascular mon-
itoring device in a fourth preferred embodiment of
the present invention;

Fig. 6 is a schematic view of the cardiovascular mon-
itoring device in a fifth preferred embodiment of the
present invention; and

Fig. 7 is a schematic view of the cardiovascular mon-
itoring device in a sixth preferred embodiment of the
present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] The presentinvention is related to a cardiovas-
cular monitoring device which provides, in addition to the
functions of measuring blood pressure and electrocardi-
ogram, also a changeable operation mode and a physi-
cally separated structure design. Therefore, the user can
self-decide that the operation is performed with only the
blood pressure measurement, only the electrocardio-
gram measurement, or both the blood pressure and the
electrocardiogram measurements. And, through the dis-
tribution of the circuitry into multiple units, the user can
selectively use part of the device which conforms to the
real demand instead of the whole device, so as to reduce
the complexity and also the physical size during opera-
tion.

[0018] Please refer to Fig. 1, which shows the circuit
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diagram of a cardiovascular monitoring device with func-
tions of blood pressure measurement and electrocardi-
ogram measurement according to the present invention.
As shown, the cardiogram device includes a circuitry 10,
an inflatable cuff 12, a pump 13, a valve 14, a pressure
transducer 15, and at least two electrodes 16, wherein
the circuitry 10 includes the circuits for measuring blood
pressure and electrocardiogram, and is divided into two
portions for respectively accommodating in two housings
so as to form two units. The first portion of circuitry 101
is accommodated in a first housing 30 and the second
portion of circuitry 102 is accommodated in a second
housing 40. It should be noted that there is no limitation
to the division of the circuitry, and it can be varied de-
pending on different demands. For example, in the first
portion, the circuitry for detecting blood pressure can be
included, and the circuitry for measuring electrocardio-
gram can be included in the second portion, or the cir-
cuitry is distributed without particular purpose, or the cir-
cuitry is specialized for division according to the function
designed for each unit.

[0019] Furthermore, since the circuitry is used to per-
form the blood pressure measurement and the electro-
cardiogram measurement, the basic circuitry therefor
should be included therein, such as, a processor and
preloaded program for controlling the measurements, at
least an A/D converter(s) for digitizing the received sig-
nals, and other common-used electrical components,
e.g., afilter, an amplifier, a display element, and a power
source. Since these are common for one skilled in the
art, the detailed descriptions are omitted.

[0020] Moreover, the device can further includes a
memory in the first unitand/or the second unit, depending
on the design, for the storage of signals, analysis results
and/or related information, and more preferably, the
memory can be implemented to be removable. For out-
putting the stored data, the removable memory is a con-
venient choice, for example, the removable memory of
one unit can be accessed by the other unit, and/or the
user can bring the removable memory with the measure-
ment/analysis results stored therein to the doctor. In ad-
dition to using the removable memory, the stored data
also can be outputted to an outer device (e.g., a compu-
ter) or outputted to the other unit through a wired con-
nection (e.g., via atleast a transmission port) orawireless
communication.

[0021] Italso should be noted that, the communication
between the first unit and the second unit can be imple-
mented as wired or wireless. For example, two units can
communicate via a wired electrical connection, for exam-
ple, a connection cable or detachable connectors, or the
two units can communicate wirelessly through further
employing the wireless modules. The implementation
can be varied without limitation.

[0022] In the present invention, the measurement of
electrocardiogram is achieved by contacting the elec-
trodes with different portions of user’s skin. The most
convenient way for the user is to implement the electrode
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as dry electrode mounted on the surface of the device.
Here, the surface for mounting the dry electrode(s) can
be any portion of the device that can be contacted by the
user, e.g., the surfaces of the housings 30, 40 and the
surfaces of the cuff 12, so as to provide the user an easy
way to achieve this non-invasive electrocardiogram
measurement, such as, by holding, pressing, or rejecting
against the housing or the contacting surface. When the
dry electrode is employed, for achieving the electrocar-
diogram measurement, the user can directly contact the
electrode without the medium, e.g., the conductive gel,
so the measurement can be performed at any time. And,
because the dry electrode is uneasily destroyed and can
be easily maintained, the inconvenience of replacing the
electrode is also avoided. Here, it can be both or only
one of the electrodes implemented as the dry electrode
(s) without limitation.

[0023] Ina preferred embodiment, both electrodes are
implemented as dry electrodes, and according to the po-
sitions of the electrodes, the operation manner can be
varied. For example, the user can use one hand to hold
the housing for contacting one electrode on the surface
thereof and simultaneously moving the housing to con-
tact the other electrode with another portion of body sur-
face, such as, another limb, e.g., the other hand or a leg,
or the chest. Or, the user can use both hands to contact
two electrodes on one housing or respectively on two
housings. Or, the user can use one hand to contact one
electrode on the housing and the other to contact the
other electrode on the inflatable cuff. In another preferred
embodiment, it also can be only one electrode imple-
mented as the dry electrode, and the other implemented
as another kind of electrode, such as, a patch electrode
or a cup electrode. In this case, for example, the user
can attach the patch electrode to the chest and contact
the dry electrode by one hand. Thus, there is no limitation.
[0024] In addition, the number and function of the elec-
trodes 16 are also unlimited. For example, it can have
more than two electrodes to obtain more information
about the heart, or it can be designed that the user can
self-decide the usage of the electrodes, e.g., when there
has the electrode mounted on the cuff, the user can select
to use this particular electrode only as the blood pressure
measurement is performed.

[0025] The inflatable cuff 12 required for detecting the
blood pressure can be implemented to, for example,
combine with the firsthousing 30 and/orthe second hous-
ing 40 (as shown in Fig. 3, Fig. 5 and Fig. 7), or connect
with the unit via a connection cable (as shown in Fig. 2
and Fig. 4). Just like the blood pressure monitors that
can be seenin the market, the cuff can surround the wrist,
the arm or other position during operation.

[0026] The cardiovascular monitoring device of the
present invention also can include a display element 18
for showing the results and related information and an
operation interface for inputting. Here, the display ele-
ment and the operation interface can be arranged to con-
form to different demands, for example, the display ele-
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ment and/or the operation interface can be located on
the first unit only, the second unit only, or both the units,
without limitation. Alternatively, the display element
and/or the operation interface can be separated to locate
on an independent unit, e.g., an external unit, electrically
connected to or wirelessly communicate with the first
and/or the second unit.

[0027] In the present invention, it is important that the
components indifferent units can be shared, forexample,
the display element, the operation interface, or some ba-
sic circuits, so as to reduce the cost and also the physical
size. And, the reduced physical size is particular benefit
for the holding operation for electrocardiogram measure-
ment.

[0028] Then, because in the present invention two
units are employed, the circuitry distributed in the two
units can include one or more processors, for example,
only one processor in one of the units, two processors
respectively in two units, or even, more than one proc-
essor in one unit. And, when each unit is implemented
to have the processor, the two units can have a commu-
nication therebetween. Therefore, there is no limitation
for the distribution of the circuitry and also the number
and type of components included in the circuitry.
[0029] Owing to the two-unit design of the present in-
vention, when operating, the user can select the function
based on the real demands at the time to activate the
blood pressure measurement only, activate the electro-
cardiogram measurement only, or to activate both. And,
since the circuitry is distributed in two housings, the us-
age of every component should depend on which func-
tion is activated and not which housing it is located.
[0030] Depending on which function(s) is(are) activat-
ed, independently or simultaneously, the device will ac-
cordingly enter a different operation mode. For example,
if only the function of blood pressure measurement is
activated, by entering an operation mode of blood pres-
sure measurement, the processor will utilize the needed
components to perform the blood pressure measure-
ment, no matter which unit the components are located
in. And, similarly, as the function of electrocardiogram
measurement is activated independently, the device en-
ters an operation mode of electrocardiogram measure-
ment and the processor will only utilize the components
related thereto. Then, if both functions are activated, the
device enters an operation mode of performing both
measurements.

[0031] Here, owing to the separability, other than the
operation modes described above, the device also can
provide other selections. For example, an operation
mode can be both units are turned on without performing
measurement but the processor acquires data from a
memory located in another unit. Alternatively, another
operation mode can be at least one unit is turned on for
transmitting the data to an outer device, such as, a com-
puter. Therefore, the user can freely select the suitable
operation mode without limitation.

[0032] As described above, for providing the analysis
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result, the device will have a preloaded program including
several algorithms corresponding to the signals that can
be acquired. Here, because the device according to the
present invention can measure both the blood pressure
and the electrocardiogram, there can have more analyz-
ing selections than the blood pressure monitor alone or
the electrocardiograph alone. The algorithms can be di-
vided into three groups. One is related to blood pressure
measurement, for example, but not limited, diastolic
blood pressure, systolic blood pressure and heart rate.
One is related to electrocardiogram measurement, for
example, but notlimited, heartrate, arrhythmia, ST value,
QRS, PR, QTc, and parameters related to HRV (Heart
Rate Variability) including time domain statistical param-
eters, e.g., SDNN, RMSSD, NN50, and pNN50, time do-
main geometrical parameters, e.g., RR triangular index,
and TINN, and frequency domain parameters, e.g., LF,
HF, and LF/HF. The other is related to both, for example,
but not limited, artifact removal and PTT (pulse transit
time, which is the time it takes the pulse pressure wave-
form to propagate through a length of the arterial tree).

[0033] The most difference from the conventional
blood pressure monitor is the device of the present in-
vention can provide the information that must come from
the electrocardiogram, such as the information about
heart rhythm, e.g., the average heart rate, and the indi-
cation of arrhythmia, and other information judged from
the waveform of electrocardiogram, e.g., ST values
which are related to myocardial infarction.

[0034] Therefore, the user not only can obtain more
kinds of analysis results but also in some level can have
more accurate results, e.g., comparing the indication of
irregular heartbeat with the indication of arrhythmia. Be-
sides, because the blood pressure and the electrocardi-
ogram are actually relative to each other, two kinds of
signals can have a cross reference for obtaining the in-
formation representing other physiological conditions,
such as, pulse transit time. Further, the comparison be-
tween the arterial pulses and ECGs also is helpful to re-
move the artifact.

[0035] Corresponding to different operation modes,
the user can have different options of algorithms for ob-
taining different analysis/calculation results or of actions
for the following procedure. For example, when the blood
pressure measurement is performed, the possible algo-
rithms are diastolic blood pressure, systolic blood pres-
sure and heart rate, when the electrocardiogram meas-
urement is performed, the algorithms for provision of ar-
rhythmia, heart rate, ST value, QRS, PR, QTc, and pa-
rametersrelated to HRV can be executed, and when both
measurements are performed, all algorithms described
above plus PTT can be executed. Alternatively, when it
has decided to perform the electrocardiogram measure-
ment, the user can further select to use the electrode(s)
whose position(s) is(are) more convenient to contact un-
der the current condition, such as, to use the electrode
(s) on the housing and not use the electrode(s) on the
cuff. Alternatively, as described above, the user also can
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select not to perform the measurement but to, for exam-
ple, acquire the stored data from another unit or output
the data to a computer. There is no limitation.

[0036] Here, it should be noted that the description of
both measurements are performed means the two meas-
urements are activated within a particular time period.
That is, two measurements do not need to be started at
the same time. For the present invention, the time period
can be ranged from 0 to 10 minutes, and also, the two
measurements can be overlapped or not. This time pe-
riod is employed for providing more reasonable average
physiological conditions of the user.

[0037] Following, more detailed embodiments will be
described. However, it should be noted that the embod-
iments are for illustration only and not for limitation. One
skilled in the art can have modifications or variations of
the embodiments without departing from the scope of the
present invention.

[0038] As shown in Fig. 2 to Fig. 7, the first unit and
the second unit of the cardiovascular monitoring device
according to the present invention can have different ar-
rangements, shapes and connection manners for achiev-
ing different usage purposes, circuitry designs and also
operation convenience, without limitation.

[0039] Inthe embodimentshown in Fig. 2, the first unit/
housing 30 is implemented to perform the blood pressure
measurementalone. The surfaces of the first unit 30 have
electrodes 16 mounted thereon, so that by electrically
connecting to the second unit 40, the electrodes 16 on
the first housing 30 and the electrodes 16 on the second
unit 40 can work together to achieve the electrocardio-
gram measurement. This arrangement is particularly
suitable for performing the electrocardiogram measure-
ment through both hands simultaneously holding two
units. Alternatively, through a selection by the user, the
electrocardiogram measurement also can be performed
using the electrodes on the second unit only. Alternative-
ly, the electrode(s) 16 on the surface(s) of the first hous-
ing 30 also can be implemented to locate on the surface
of the cuff 12 (not shown) which is combined with the first
housing. The electrode only needs to locate on the sur-
face which is contactable without limitation. The display
element 18 on thefirstunit can be used to show the meas-
urement result and related information.

[0040] In another embodiment, as shown in Fig. 3, the
second unit/housing 40 is implemented to be able to uti-
lize the electrodes 16 on the surfaces thereof to perform
the electrocardiogram measurement alone, e.g., by the
user’s different skin portions respectively contact differ-
ent electrodes 16, and to use the display element 18 to
show the measurement process/result. And, the first unit/
housing 30 is implemented to perform the blood pressure
alone, e.g., by pressing the start button 50, and store the
results. Then, after being connected with the second unit/
housing 40, the results of blood pressure measurement
storedinthefirstunitcan be shown by the display element
18 on the second unit. In this embodiment, the advantage
of putting all electrodes on the second unit is the user
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can directly have a separate unit for holding operation
which is more convenient and smaller than holding a non-
separate device.

[0041] Therefore, according to the embodiments
above, the present invention provides a new concept for
distributing the circuitry for blood pressure and electro-
cardiogram measurements into two housings. The de-
sign of two units not only provides the convenience of
holding operation, but also provides the possibility to re-
duce the physical size and the cost due to the sharing of
components.

[0042] Preferably, the wired connection between the
first and the second units can be implemented to be de-
tachable, e.g., through detachable connectors, so that
when the user wants to use the unit which can be oper-
ated alone, the other unit can be separated therefrom,
as the example shown in Fig. 3, if the second unit be-
comes detachable from the first unit, the holding opera-
tion of the second unit for electrocardiogram measure-
ment may even more convenient. And, owing to the de-
tachment, it will be more preferable to further employ the
connection portto achieve a data output, e.g., adownload
process from the unitto an outer device, e.g., acomputer.
[0043] Inanother embodiment, as shown in Fig. 4, the
first unit 30 can be combined with the cuff to perform the
blood pressure measurement alone. The second unit 40
can have the electrodes 16 mounted on the surfaces for
performing the electrocardiogram measurement alone.
The electrocardiogram measurement can be started by
pressing the power button 60 with the hand holding the
housing. Even, one of the electrodes can be directly
mounted on the button 60, so that the user can easily
contact the electrode when pressing the button to start
the measurement. After measurement, the ECG signals/
results stored in the second unit can be displayed by the
display element 18 of the first unit 30. In the embodiment
shown in Fig. 4, the first unit 30 is designed to have an
indentation for receiving the second unit 32, that is, the
two units are not only electrically connected but also me-
chanically combined together to form an integration. The
type of combination can be achieved by, for example,
hooking, sliding or insertion, without limitation.

[0044] In still another embodiment, as shown in Fig. 5,
the first unit/housing 30 (blood pressure measurement)
and the second unit/housing 40 (electrocardiogram
measurement) are implemented to wirelessly communi-
cate with each other which means both unit include a
processor. In this case, the communication between the
two units can have many choices. For example, it can be
implemented that the first unit controls the operation of
the second unit when the communication therebetween
is achieved, or the second unit can perform the electro-
cardiogram measurement alone when there is no com-
munication with the first unit. As to data storage, result
analysis and information display, there also can have dif-
ferent possibilities. In one case, the signals acquired by
the second unit can be transmitted to the first unitin real
time for display, storage and analysis, and additionally,
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the second unit can further store the signals in the mem-
ory thereof for providing a backup since it is possible for
the wireless transmission to be instable. In another case,
the second unit can store the acquired signals in the
memory thereof first, and after the measurement, trans-
mit to the first unit for analysis and display. In still another
case, the second unit can perform the analysis of the
measurement before the transmission to the first unit, so
that first unit can directly receive and show the analysis
result. In further another case, the second unit can further
include an indicating element 52 for instantly providing
the information about measurement for the user, and af-
ter the measurement, the more detailed information can
be shown by the display element 18 of the first unit. There-
fore, it can be varied for conforming to different design
concepts without limitation. Through the wireless com-
munication, not only the connection cable can be elimi-
nated, but the measurementresults, e.g., blood pressure
and heart rate, and/or the ECG trace/waveform also can
be shown for the user in real time. In this embodiment,
another advantage of employing the wireless communi-
cation is the second unit can be used alone to perform
the electrocardiogram measurement and since the phys-
ical size of the second unit has been reduced due to the
component sharing, e.g., the sharing of display element,
it will be more suitable for carrying. Thus, this provides
the possibility for the user to measure the electrocardio-
gram at any time and place.

[0045] Consequently, in the present invention, it is im-
portantthat different functions can be activated separate-
ly. When the user has the need to use a portion of the
device, he or she can take only the needed portion of
device to perform the measurement for blood pressure
or electrocardiogram rather than taking the whole device
for only partial function.

[0046] In a particular embodiment, as shown in Fig. 6,
the first housing 30 is directly implemented to be posi-
tioned on the desk with the cuff included therein. The
second unit 40 is implemented to be a handheld ECG
device which can wirelessly communicate with the first
unit. Here, the blood pressure measurement performed
by the first unit is controlled by the handheld second unit,
and the results of blood pressure measurement can be
transmitted to the second unit forimmediate display. The
second unit can utilize the electrodes 16 on the surfaces
thereof to perform electrocardiogram measurement.
Therefore, it will be like to use a remote controller of the
blood pressure measurement only that the remote con-
troller is further equipped with the function of electrocar-
diogram measurement. Particularly, in addition to sep-
arately performing the measurements, the user also can
directly initiate the blood pressure measurement and the
electrocardiogram measurement by pressing the button
on the second unit so as to further simplify the operation
procedure.

[0047] Instillanother particular embodiment, as shown
in Fig. 7, an external unit 70 can be further provided for
controlling the operation of both units 30, 40. For exam-
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ple, the external unit 70 can be utilized to control the
units, to select the operation mode, to select the algorithm
(s) for calculation and/or analysis, and/or to display the
measurement procedure and/or result for the user. More-
over, the external unit 70 also can include additional al-
gorithms for further calculation/analysis. It should be not-
ed that the data transmission from the two units to the
external unit can be done during the measurement or
after the measurement, without limitation. And, the com-
munication between the external unit 70 and the first and
the second units 30, 40 can also include a synchroniza-
tion, so as to further facilitate the operations of cross ref-
erence and artifact removal. The external unit can be, for
example, but not limited, a smart phone, a PDA, a note-
book computer, or a tablet computer which can provide
the operation interface for controlling and more prefera-
bly a display for showing the information. Here, although
Fig. 7 illustrates an example that the external unit wire-
lessly communicates with the first unit and/or the second
unit, the external unit also can be implemented to wiredly
connect with the first unit and/or the second unit, without
limitation.

[0048] Accordingly, in practice, as described above,
the design of the first unit and the second unit can have
different kinds of variations depending on the real de-
mand and will not be limited.

[0049] Moreover, for facilitating the contact-type elec-
trocardiogram measurement, the electrodes, especially
the dry electrode(s), (partial or all) can be connected to
a sensor for detecting and notifying the user if the contact
on the electrode is proper, for example, a pressure de-
tecting element can be used to detect the applied force
onthe electrode, e.g., a pressure sensor, or a touch sens-
ing element can be used to sense if the electrode is con-
tacted, e.g., through sensing the change of capacitance
or resistance. Alternatively, it also can simply employ a
switch to sense the force applied on the electrode. Ac-
cordingly, it can be further implemented that the electro-
cardiogram measurement starts automatically when the
sensor or the switch senses a proper contacting force or
other physical condition change applied on the electrode,
such as, reaches a preset value, and even, it can be
implemented that the device is initiated thereby.

[0050] Besides, the function of the cardiovascular
monitoring device according to the presentinvention also
can be expanded through an expansion port. For exam-
ple, by connecting with an oximeter, a third physiological
signals related to the cardiovascular health can be pro-
vided, and thus, further information could be obtained by
cross reference between multiple signals. Alternatively,
it also can be implemented to connect with more elec-
trodes, such as, via a connecting cable, so as to obtain
more information about the user’s heart. This function
expansion can be on the first unit and/or the second unit
which depends on the user’s selection.

[0051] In the aforesaid, the cardiovascular monitoring
device with both functions of blood pressure measure-
ment and electrocardiogram measurement according to
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the presentinvention, different from the prior arts, adopts
a distributed design for the circuitry and structure ar-
rangement so as to maximize the functionality and oper-
ation selectivity by providing the user the possibility and
the convenience to select the operation mode which
mostly conforms to the real need. The provision of mul-
tiple operation modes by employing the novel distributed
design with the connection between two units can be
beneficial to reduce not only the manufacturing cost but
also the physical size of the device through sharing the
electrical components, and further to provide the infor-
mation which should be based on multiple physiological
signals.

[0052] The above examples and disclosures are in-
tended to be illustrative and not exhaustive. These ex-
amples and descriptions will suggest many variations
and alternatives to one of ordinary skillin this art. All these
alternatives and variations are intended to be included
within the scope of the attached claims. Those familiar
with the art may recognize other equivalents to the spe-
cific embodiments described herein which equivalents
are also intended to be encompassed by the claims at-
tached hereto.

Claims
1. A cardiovascular monitoring device, comprising:

a first housing and a second housing;

a circuitry with at least a processor, configured
to provide functions of blood pressure measure-
ment and electrocardiogram measurement and
distributed in the first housing and the second
housing to form a first unit and a second unit;
an inflatable cuff, connected with the first hous-
ing for surrounding a limb of a user during the
blood pressure measurement; and

at least two electrodes, at least one of which is
configured to be a dry electrode and mounted
on a surface of the second housing to be con-
tacted by a hand of the user for holding the sec-
ond housing,

characterized in that

the processor is configured to detect an activa-
tion of the functions of blood pressure measure-
ment and electrocardiogram measurement, and
based on a detecting result, to trigger the device
to enter different operation modes, and

the processor is further configured to provide a
diastolic blood pressure and a systolic blood
pressure when the blood pressure measure-
mentfunctionis activated, and to provide a heart
rhythm information when the electrocardiogram
measurement function is activated.

2. The device as claimed in claim 1, characterized in
that the heart rhythm information includes at least

10

15

20

25

30

35

40

45

50

55

one of an average heart rate and an indication of
arrhythmia.

3. The device as claimed in claim 1, characterized in
that the processor is further configured to provide at
leastone of ST value, QRS, PR, QTcand parameters
related to HRV when the electrocardiogram meas-
urement is activated.

4. The device as claimed in claim 1, characterized in
that the processor is included in the first unit and
further configured to perform a data acquisition from
the second unit.

5. The device as claimed in claim 1, characterized in
that the processor is included in the second unit and
further configured to perform a data acquisition from
the first unit.

6. The device as claimed in claim 1, characterized in
that the first unit and the second unit are wiredly
connected or wirelessly communicated with each
other.

7. The device as claimed in claim 6, characterized in
that the wired connection between the first unit and
the second unit is implemented to be detachable via
connectors respectively mounted thereon.

8. The device as claimed in claim 7, characterized in
that the respective connector is further configured
to achieve a data output.

9. The device as claimed in claim 1, characterized in
that a memory and/or a display is further included
in the first unit and/or the second unit.

10. The device as claimed in claim 9, characterized in
that the memory is removable.

11. A cardiovascular monitoring device, comprising:

a first housing and a second housing;

a circuitry, configured to provide functions of
blood pressure measurement and electrocardi-
ogram measurement and distributed in the first
housing and the second housing to form a first
unit and a second unit;

an inflatable cuff, connected with the first hous-
ing for surrounding a limb of a user during the
blood pressure measurement;

at least two electrodes, at least one of which is
configured to be a dry electrode and is mounted
on a surface of the second housing to be con-
tacted by a hand of the user for holding the sec-
ond housing; and

an external unit, configured to communicate with
the first and the second units,
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wherein

the external device is further configured to pro-
vide options for the user to activate the functions

of blood pressure measurement and electrocar-
diogram measurement, andbasedonaselected %
result, to trigger the device to enter different op-
eration modes; and

a preloaded program is further provided to pro-
vide a diastolic blood pressure and a systolic
blood pressure when the blood pressure meas- 70
urement function is activated, and to provide a
heart rhythm information when the electrocardi-
ogram measurement function is activated.

12. The device as claimed in claim 11, characterized 75
in that the external unit further comprises algorithms
for calculation and analysis.

13. The device as claimed in claim 11, characterized
in that the external unit is configured to perform a 20
synchronization with the first and the second units.

14. The device as claimed in claim 11, characterized
in that the external unit is wiredly connected with or

wirelessly communicated with the first unit and/or 25
the second unit.
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