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(57) Abstract: An mterface to connect sensor equipment and a physiological monitor includes a first connector to receive power
from a first channel of the monitor and a second connector to receive power from a second channel of the monitor. The power from
cach of the first and second channels of the monitor 1s combined within the mterface. The mterface further includes a third connector
& to provide the combined power to the sensor equipment; a voltage converter to rescale the voltage of the combined power that i1s

provided to the sensor equipment; and a scaling circuit to reduce the voltage of a signal representing a measured physiological para -
meter. The signal representing the measured physiological parameter 1s sent from the sensor equipment to the monitor. The mterface

1s advantageous to allow sensor equipment to be sutficiently powered by a monitor that would not typically provide enough power.
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AN INTERFACE AND RELATED METHOD FOR CONNECTING
SENSOR EQUIPMENT AND A PHYSIOLOGICAL MONITOR

BACKGROUND

10001 ] The present invention relates generally to an interface for connecting sensor

cquipment to a monitoring system.

10002] Various physiological parameters of a patient are monitored during many medical
procedures. These physiological parameters may be blood pressure, temperature, rate-of-
fluid flow, or other vital signs that provide the physician or medical technician with critical

information related to the status of a patient's condition.

0003 ] One device that 1s widely used to monitor physiological parameters 1s the blood
pressure sensor. A blood pressure sensor 1s often included 1n a sensor guide wire for
intravascular measurements. The blood pressure sensor senses a patient's blood pressure and
provides a representative electrical signal that 1s transmitted to the exterior of the patient. For
most applications, the sensor must be electrically energized. To transmit energy and the
signal representative of the patient’s blood pressure, thin electrical leads are often provided
inside the guide wire. The guide wire 1s generally 1n the form of a tube (¢.g., having an outer

diameter of 0.35 mm), which 1s often made of stainless steel.

10004] Monitoring systems are used in a medical environment to receive and process
information related to the patient’s physiological parameters. A sensor (¢.g., a blood pressure
sensor) may be directly connected to a monitor of the monitoring system via a sensor guide
wire. Alternatively, the sensor may be connected to the monitor via a receiver or other
intermediary device. In one embodiment utilizing a receiver, the sensor guide wire sends a
wireless signal to the receiver, which 1s directly connected to the monitor. The monitor
typically includes a channel used to connect the sensor equipment (e.g., the sensor guide wire
or the receiver) to the monitor. Through this channel, the sensor equipment may be powered

by the monitor.
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SUMMARY

[00035] The BP22 standard (ANSI/JAAMI BP22: 1994/(R)2006) (referred to herein as
"BP22") governs performance and safety requirements for transducers, including cables,
designed for blood pressure measurements. In particular, the connection between sensor
equipment and physiology monitors 1s governed by the BP22 standard. Many currently
existing monitors include channels that comply with the BP22 standard. Such monitors can
provide power larger than or equal to 80mW. However, certain monitors do not have
channels that comply with the BP22 standard, and these monitors may not be able to provide
sufficient power to sensor equipment connected to the monitor. In other circumstances, even
if the monitors generally comply with the BP22 standard, the sensor equipment may require

more power than the monitor can provide.

[0006] According to one exemplary embodiment of the present invention, an interface to
connect sensor equipment and a monitor includes a first connector to receive power from a
first channel of the monitor and a second connector to recerve power from a second channel
of the monitor. The power from cach of the first and second channels of the monitor 1s
combined within the interface. The interface further includes a third connector to provide the
combined power to the sensor equipment; a voltage converter to rescale the voltage of the
combined power that 1s provided to the sensor equipment; and a scaling circuit to reduce the
voltage of a signal representing a measured physiological parameter. The signal representing

the measured physiological parameter 18 sent from the sensor equipment to the monitor.

[0007] According to another exemplary embodiment, a method for connecting sensor
cquipment and a monitor includes combining a power signal from a first channel of the
monitor and a power signal from a second channel of the monitor to form a combined power
signal; rescaling the voltage of the combined power signal; providing the combined power
signal to the sensor equipment; and adapting the voltage of a signal representing a measured

physiological parameter, which 1s sent from the sensor equipment to the monitor.

[0008] Alternative exemplary embodiments relate to other features and combinations of

features as may be generally recited in the claims.
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BRIEF DESCRIPTION OF THE FIGURES

[0009] The disclosure will become more fully understood from the following detailed
description, taken in conjunction with the accompanying figures, wherein lhike reference

numerals refer to like elements, 1n which:

[0010] FIG. 1 1s a schematic diagram of a medical system for measuring physiological

parameters, according to an exemplary embodiment.

[0011] FIG. 2 1s a circuit diagram representing a circuit to connect sensor equipment to a

monitor, according to an exemplary embodiment.

[0012] FIG. 3 1s a circuit diagram representing a circuit to connect sensor equipment to a

monitor, according to another exemplary embodiment.

[0013] FIG. 4 1s a circuit diagram representing a circuit to connect sensor equipment to a

monitor, according to yet another exemplary embodiment.

[0014] FIG. 5 1s a schematic representation of a cable containing a circuit to connect

sensor equipment to a monitor, according to an exemplary embodiment.

DETAILED DESCRIPTION

[0013] Before turning to the figures, which 1llustrate exemplary embodiments 1n detail, 1t
should be understood that the invention 1s not limited to the details or methodology set forth

in the description or 1llustrated 1n the figures.

[0016] Referring to FIG. 1, a system for measuring physiological parameters according to
an exemplary embodiment includes a sensor wire 2, a recerver 4, and a monitor 6. “Sensor
equipment” may include either or both of the sensor wire 2 and the receiver 4, as well as any
other type of sensor equipment that a user may desire to connect to a monitor for receiving
and processing information related to physiological parameters. For example, sensor
cquipment can mnclude equipment used to measure any number of physiological parameters,
such as ECG, SpO,, non-invasive blood pressure, imnvasive blood pressure, temperature, or
cardiac output. The sensor wire 2 or the receiver 4 may be connected to the monitor 6 to

receive power from the monitor 6 using various circuits described herein.
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[0017] The monitor 6 18 part of a monitoring system for receiving, processing, and
outputting information related to the patient’s measured physiological parameters. The
monitor 6 can be any monitor that has channels for direct connection of sensor equipment
(¢.g., a sensor wire 2 or a receiver 4). In FIG. 1, the monitor 6 includes pressure channels for
sensor equipment used to measure a patient’s aortic blood pressure (P1) and distal blood
pressure (P2). In one embodiment, the monitor 6 1s the GE CARESCAPE MONITOR B650,
produced by GE HEALTHCARE. The GE CARESCAPE MONITOR B650 1s described 1n
manuals that can be found on GE HEALTHCARE’s website, for example at:
http://www.gehealthcare.com/siteplanning/docs/B650%20cut%20sheet.pdf. Information
accessible through the GE HEALTHCARE website and related to the GE CARESCAPE
MONITOR B650 on the filing date of this patent specification 1s hereby incorporated by

reference herein 1n 1ts entirety.

[0018] In one embodiment, the sensor wire 2 18 connected to a pressure transducer 8,
which 1s used to measure the patient’s aortic blood pressure. The sensor wire 2 conveys
information related to the patient’s aortic blood pressure, as measured by pressure transducer
8, to the monitor 6. A common procedure for measuring aortic pressure 1S to connect a
pressure transducer 8 to a guide catheter 10 located 1n a patient's aorta. The sensor wire 2 18

directly connected to the monitor 6.

[0019] The recerver 4 conveys information related to the patient’s distal blood pressure to
the monitor 6. To measure distal blood pressure, the distal end of a sensor guide wire having
a pressure transducer 52 (shown 1n FIG. 5) 1s inserted mto the body of a patient, for example
into an opening into the femoral artery, and placed at a desired location. In one embodiment,
the pressure transducer 52 measures the blood pressure distal to a stenosis in the patient’s
coronary artery. Measurement of aortic and distal blood pressure (and subsequent
calculation of fractional flow reserve) 1s a way to diagnose, for example, the significance of a
stenosis. A transmitter 48 1s electrically connected to a sensor guide wire 50 to wirelessly
transmit blood pressure information to the recerver 4, which 1s correspondingly configured to
receive wireless signals from the transmutter 48 (FIG. 5). The recerver 4 1s connected to the
monitor 6 to transmit the blood pressure information to the monitor 6. In one embodiment,
the receiver 4 18 the PRESSUREWIRE AERIS RECEIVER developed by ST. JUDE
MEDICAL. One suitable sensor guide wire 1s described in U.S. Patent No. &,187,195, which
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1s incorporated by reference herein 1 1ts entirety for the components, systems, and methods

described therein related to physiological monitoring.

[0020] Some types of sensor equipment recerve power from the monitor to which they
are connected. For example, in FIG. 1, the receiver 4 may receive power from the monitor 6.
However, the channels of certain monitors are not configured to provide sufficient power to
the sensor equipment, such as receiver 4, to allow the sensor equipment to operate as
intended. These monitors may not provide sufficient power because they do not comply with
the BP22 standard or because the sensor equipment requires more power than the monitor 1S
able to provide. Accordingly, various embodiments of circuitry 14 described in connection
with FIGs. 2-4 provide a connection between sensor equipment 12 and a monitor 6 to allow
the sensor equipment to be adequately powered by the monitor 6. The circuitry 14 can be
embodied 1n any suitable form of hardware, such as within a cable to connect the sensor
cquipment and the monitor. The cables described herein, which contain circuitry 14,
therefore serve as an interface between sensor equipment 12 and monitor 6 that allow the

sensor equipment 12 to receive sufficient power from monitor 6.

[0021] Referring to FIG. 2, a circuit diagram according to an exemplary embodiment
illustrates the electrical connection between sensor equipment 12 and a monitor 6. The
sensor equipment 12 may include a Wheatstone Bridge 13. Traditionally, a blood pressure
transducer has consisted of a pressure responsive diaphragm that 1s mechanically coupled to
piczoresistive elements connected 1n a Wheatstone Bridge-type circuit arrangement. When
the diaphragm 1s placed in fluid communication with a body cavity (such as within the
arterial or venous system), pressure induced deflections of the diaphragm cause the resistive
clements to be stretched (or compressed, depending on their orientation). According to well-
known principles, this alters the resistance of the elements 1n a manner that 1s related to the
applhied pressure. The magnitude of the applied pressure can thus be detected by applying an
excitation power signal (usually 1n the form of a voltage) to the mputs of the Wheatstone
bridge circuit, and by simultancously monitoring the bridge output signal. The magnitude of
that signal reflects the amount by which the bridge resistance has changed, according to

Ohm's law.
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10022] Typically, an clectrical cable connects the Wheatstone bridge portion of the
transducer sensor to a transducer amplifier circuit contained within the vital signs monitor,
such as the monitor 6 shown in FIG. 1. Channels of the monitor 6 (¢.g., for the connection of
sensor equipment via a cable) are illustrated in FIG. 2 as first channel 16 and second channel
18. The amplifier circuit within monitor 6 supplies the excitation power signal to the
Wheatstone bridge, and simultancously monitors the bridge output signal. The excitation
power signal 1s typically in the form of a voltage and, depending on the monitor type and
manufacturer, can have varying magnitudes and formats, both time-varying (sinusoidal,
square-waved and pulsed) and time independent (DC). According to the principles under
which conventional Wheatstone-bridge transducers operate, transducer amplifier circuits in
most patient monitors have been designed to expect a sensor output signal having a
magnitude that 18 proportional to the magnitude of the excitation power signal and also

proportional to the magnitude of the sensed pressure.

10023 ] Referring again to FIG. 2, circuitry 14 connects the sensor equipment 12 to a
monitor (such as the monitor 6 shown 1in FIG. 1). The circuitry 14 can be included within a
cable that can be connected to multiple ports of a monitor 6. In conventional connections
between sensor equipment and a monitor, a cable connects the sensor equipment to a single
channel of the monitor. However, the cable 44 or other physical interface that includes
circuitry 14 connects to two channels of the monitor 6 (see FIG. 5). Accordingly, the cable
44 or other physical interface has a first connector 40 and a second connector 42, shown
schematically in FIG. 5. Although shown 1n separate housings, the first connector 40 and
second connector 42 can be contained within a single housing that provides two connections
to the monitor 6. The first connector 40 can be operatively coupled to the first channel 16 of
monitor 6 to receive an excitation power signal from monitor 6. Similarly, the second
connector 42 can be operatively coupled to the second channel 18 to receive another
excitation power signal from monitor 6. At least one of the channels (e.g., first channel 16)
recerves a signal representing a measured physiological parameter from the sensor equipment
via on¢ of the connectors (e.g., first connector 40). For example, in FIG. 2, a connector
operatively couples to the first channel 16 1n order to allow transmission of: 1) an excitation
signal from the monitor 6 to the sensor equipment 12, and 2) a signal representing the

measured physiological parameter from the sensor equipment 12 to the monitor 6. The cable
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44 (FIG. 5), which includes circuitry 14, therefore provides an interface that allows the sensor
cquipment 12 to obtain power from two channels of a monitor 6, rather than one. This
feature allows sensor equipment 12 to be used with monitors 6 that do not provide sufficient
power through a single channel to operate the sensor equipment 12 (e.g., for use with
monitors that do not comply with the BP22 standard or with sensor equipment that requires

more power than a monitor can provide).

[10024] As noted above, monitor 6 includes a first channel 16 and a second channel 18. In
the embodiment of FIG. 2, the first channel 16 both receives a signal from the sensor
equipment 12 and provides an excitation power signal in the form of a voltage. The voltages
provided by the channels 16, 18 are represented as Ve 1n FIGs. 2-4. The signal lines
transmitting the pressure or other signals representing physiological parameter(s) to the
monitor 6 are represented in FIGs. 2-4 as “S.” The second channel 18 of the monitor 6
provides an additional excitation power signal to the sensor equipment 12. The excitation
power signals from the first channel 16 and the second channel 18 of the monitor 6 are
combined within circuitry 14 prior to being supplied to the sensor equipment 12. By
combining the power from two channels of the monitor 6, a cable that includes circuitry 14
allows sensor equipment 12 to be used with monitors that would not provide sufficient power
through a single channel. In one embodiment, the power supplied by each channel 16, 18 1s
S0mW. If the sensor equipment 12 requires 80mW, sufficient power can be obtained by

using both channels 16, 18 (which would provide a total of 100mW).

10025] Circuitry 14 further includes one or more filters 20a, 20b to limit noise. The
filters can be passive filters, active filters, or any other type of suitable filter. A DC to DC
converter 22 rescales the voltage supplied by the monitor 6 to the sensor equipment 12. In
onc embodiment, the voltage 1s rescaled because the sensor equipment 12 requires a higher
voltage to operate than 1s provided by the monitor 6. In one example, each channel 16, 18
provides 2.5V, and the sensor equipment 12 requires 4-8V and 20mA to operate. The DC to
DC converter 22 therefore increases the voltage from 2.5V to a voltage between 4-8V. In one
embodiment, the converter 22 1s a voltage doubler that increases the voltage from 2.5V on the

input side to 5.00V on the output side.
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[0026] Once the sensor equipment 12 has been used to measure one or more
physiological parameters, such as blood pressure, the signal representing the measured
physiological parameter 18 transmitted through a scaling circuit 24. Scaling circuit 24 adapts
the voltage. In one embodiment, scaling circuit 24 reduces the voltage, and 1n yet another
embodiment the scaling circuit 24 1s a voltage divider. The scaling circuit 24 can include
resistors or any other combination of components that adapts the voltage difference between
the S+ and S- signal lines. The voltage 1s adapted by scaling circuit 24 because the monitor 6
1s configured to receive a certain voltage (e.g., 2.5V) from the sensor equipment 12. For
example, the monitor 6 may be configured to receive 12.5mV for each millimeter of Hg of
pressure. In the example described above in which each channel provides 2.5V and the
sensor equipment requires 4-8V to operate, the converter 22 doubles the voltage provided to
sensor equipment 12. Scaling circuit 24 therefore halves the voltage in order for the monitor
6 to accurately convert the received signal to a physiological parameter measurement (€.g., to
a blood pressure measurement). In one embodiment, the monitor 6 assumes that the
impedance of the sensor equipment 12 18 high enough not to load the excitation voltage (¢.g.,
2.5V). Thus, the monitor 6 expects to receive a signal having a voltage directly related to the
excitation voltage (e.g., 2.5V) from the sensor equipment 12. If the sensor equipment 12 18
configured to return a signal representing blood pressure, the monitor 6 monitors the
difference between the S+ and the S- signal lines and converts the difference to a
corresponding pressure reading. By rescaling the voltage provided to the sensor equipment
12 and then adapting the return signal, the circuitry 14 provides an interface that allows the
sensor equipment 12 (e.g., a receiver 4) to be supplied with a sufficient voltage while
ensuring that the monitor 6 can accurately convert the return signal to a physiological

parameter measurement (€.g., a blood pressure measurement).

[0027] Referring to FIG. 3, a circuit diagram 1llustrates an additional exemplary
embodiment of an electrical connection between sensor equipment 12 and a monitor 6.
Similar to the embodiment of FIG. 2, circuitry 14 serves as an interface between sensor
equipment 12 (including a Wheatstone Bridge 13) and a monitor 6. Circuitry 14 combines
the power excitation signals from a first channel 16 and a second channel 18 to provide
sufficient power to the sensor equipment 12, allowing the sensor equipment 12 to be used

with monitors that may not provide sufficient power through a single channel.
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[0028] The circuitry 14 of FIG. 3 includes a scaling circuit 26 to modify the signal from
the sensor equipment 12 to the monitor 6. The scaling circuit 26 scales the signal from the
sensor equipment 12 to a constant sensitivity. In one embodiment, the scaling circuit 26
includes a voltage-controlled amplifier 28 and a capacitor 30; however, other circuits that use
a reference voltage to scale, such as an ADC-microcontroller-DAC construct, may be used.
The scaling circuit 26 also includes components to accomplish the same functions as scaling
circuit 24, described in connection with FIG. 2. In other words, scaling circuit 26 scales the
signal to a voltage interpretable by the particular monitor 6. The function of scaling the
signal provided to the monitor 6 can be accomplished by using one or more scaling circuits

containing a variety of different components.

[10029] The 1nclusion of scaling circuit 26 1n FIG. 3 changes the requirements related to
the DC to DC converter 22 relative to the embodiment of FIG. 2. In the embodiment of FIG.
2, the converter 22 must provide a voltage stable enough to be used by the sensor equipment
12, scaled by the scaling circuit 24, and interpreted by the monitor 1n a manner that yields an
accurate pressure reading (or reading of another physiological parameter). In other words,
the FIG. 2 design (1n order to be accurate) requires that the voltage doubler accurately double
the voltage (¢.g., within 0.5%). However, in FIG. 3, the presence of a scaling circuit 26
allows for the use of a less accurate (or less stable) converter 22 because the scaling circuit 26
will adapt the signal from the sensor equipment 12 dependent on the actual voltage provided
to the Wheatstone Bridge 13. The signal 1s scaled by the scaling circuit 26 such that the
signal sent to the monitor 6 will be accurately interpreted by the particular monitor 6. The
inclusion of a scaling circuit 26 that scales based on the actual voltage applied to the

Wheatstone Bridge 13 therefore allows the use of a less precise (cheaper) converter 22.

[0030] FIG. 4 1llustrates a still further exemplary embodiment of the electrical connection
between sensor equipment 12 and a monitor 6. In this embodiment, circuitry 14 allows a user
to choose (¢.g., via a switch 32) whether the signal received by the monitor 6 1s scaled based
on a fixed reference level or based on the excitation voltage from first and second channels
16, 18. As 1n previous embodiments, the excitation power signals provided by the first
channel 16 and the second channel 18 are combined in the embodiment of FIG. 4. Filters
20a, 20b filter no1se. Although specific filter embodiments are shown 1n Figure 4, the filters

20a and 20b can be passive filters, active filters, or any other type of suitable filter. In one
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embodiment, one or both of filters 20a and 20b are low pass filters. The embodiment of FIG.
4 1includes a DC to DC converter 22 to rescale the input voltage. In one embodiment, the
converter 22 increases the voltage, and in yet another embodiment the converter 22 doubles
the voltage. After measurement of the relevant physiological parameter (e.g., blood
pressure), the sensor equipment 12 provides a signal representing the measured parameter to
a thard filter 20¢. The filter 20c¢ can be active, passive, or any other type of suitable filter. In
onc¢ embodiment, the third filter 20c 1s a differential low pass filter, which reduces signal

noise.

[0031] The scaling circuit 24 of FIG. 4 includes a buffer amplifier 34. The buffer
amplifier 34 includes a reference mput 36. The switch 32 allows a user (or manufacturer) to
switch the reference mput 36 from a fixed reference voltage provided by reference voltage
source 38 and the excitation voltage provided by monitor 6 (¢.g., at intersection 19). When
the switch 32 1s 1n the first position (the position shown 1n FIG. 4), the reference input 36 has
a fixed voltage as a result of reference voltage source 38. However, when the switch 32 1s
switched to the second position, reference mput 36 will have a voltage equal to the excitation
voltage provided by monitor 6. Certain monitors are configured to use a fixed reference to
interpret the signal received from sensor equipment 12. If circuitry 14 of FIG. 4 1s being used
to interface these monitors to sensor equipment 12, the switch should be 1n the position
shown 1 FIG. 4 such that the signal received by the monitor 6 1s scaled based on a fixed
reference voltage. However, other monitors are configured to use the excitation voltage
provided by the monitor as a reference by which to interpret the signal received from sensor
cquipment 12. To use the circuitry 14 of FIG. 4 with these systems, the switch 32 should be
in the second position, which enables the signal received from the sensor equipment 12 to be

scaled using the excitation signal provided by the monitor as the reference voltage.

[0032] FIG. 5 illustrates a schematic diagram of a cable 44 that includes circuitry 14
according to any of the embodiments described herein. As described above, the cable 44
includes a first connector 40 and a second connector 42 that can be operatively coupled to the
first and second channels 16, 18, respectively, of a monitor 6. The connectors 40, 42 allow
excitation power signals to be transmitted from the monitor 6 to the cable 44, through
circuitry 14 contained within cable 44, and to the sensor equipment (such as receiver 4). The

connectors 40, 42 further allow a signal representing a measured physiological variable to be
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transmitted from the sensor equipment, through circuitry 14, and to the monitor 6. In one
embodiment, the signal representing a measured physiological variable 1s transmitted via
connector 40 to the monitor 6. As shown 1n FIG. 5, the cable 44 further includes a third
connector 46. The third connector 46 can be operatively coupled to the sensor equipment,
such as a receiver 4, to transmit power from the monitor 6 to the sensor equipment. The
receiver 4 may receive information representing measured blood pressure from a transmitter

48, which 1s connected to a sensor wire 50 having a pressure transducer 52. In one
embodiment, the sensor wire 50 1s a PRESSURE WIRE AERIS™ developed by ST. JUDE
MEDICAL.

[0033] Several advantages arise from using the circuitry 14 described herein. In effect,
circuitry 14 provides an interface that allows a monitor to provide sufficient power to sensor
cquipment. This feature may be desirable 1f the monitor does not comply with the BP22
standard or 1f the sensor equipment requires more power than a single channel of the monitor
can provide. Circuitry 14 combines available monitor channels, each providing an excitation
power signal, to achieve the total power and voltage required by the connected sensor
cquipment. Circuitry 14 (e.g., in the embodiment shown 1n FIG. 4) allows for accurate
measurements of a physiological variable by flexible adaption of the reference voltage of a
scaling circuit. Circuitry 14 may also enhance the accuracy of a sensor measurement by
stabilizing the power supply to the connected sensor equipment and normalizing sensor

sensitivity to the interface.

[0034] The construction and arrangement of the systems and methods as shown in the
various exemplary embodiments are illustrative only. Although only a few embodiments
have been described 1n detall 1n this disclosure, many modifications are possible (e.g.,
variations 1n structures of the various elements, values of parameters, mounting arrangements,
use of materials, etc.). For example, the position of elements may be reversed or otherwise
varied and the nature or number of discrete elements or positions may be altered or varied.
Accordingly, all such modifications are mtended to be included within the scope of the
present disclosure. The order or sequence of any process or method steps may be varied or re-
sequenced according to alternative embodiments. Other substitutions, modifications, changes,
and omissions may be made 1n the design, operating conditions and arrangement of the

exemplary embodiments without departing from the scope of the present disclosure.
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WHAT IS CLAIMED 15:

. A cable comprising:

a first connector configured to receive power from a first channel of a physiological
monitor and a second connector configured to receive power from a second channel of the
monitor, wherein the power from each of the first and second channels of the monitor is
combined within the cable;

a third connector configured to provide the combined power to a receiver configured to
wirelessly recelve information representing a measured physiological parameter and generate a
signal representing the measured physiological parameter;

a voltage converter configured to rescale the voltage of the combined power that is
provided to the receiver;

wherein the cable 1s configured to receive the signal representing the measured
physiological parameter that is generated by the receiver, and

wherein the cable is configured to provide a signal representing the mecasured

physiological parameter to the monitor via the first connector and/or the second connector.

2. The cable of claim 1, wherein the first and second channels of the monitor do not

comply with the BP22 standard governing excitation power signals.

3. The cable of claim 1, wherein the cable is configured to interface with a receiver

requiring more power than the first channel of the monitor is configured to provide.

4. T'he cable of claim 1, further comprising a scaling circuit configured to adapt a

voltage of the signal representing the measured physiological parameter.

5. The cable of claim 1, wherein the measured physiological parameter is blood

pressure,
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6. The cable of claim 4, wherein the scaling circuit 1s contigured to variably reduce

the voltage of the signal representing the measured physiological parameter based on a voltage

provided to the receiver.

7. The cable of claim 4, wherein the scaling circuit is configured to scale the signal

representing the measured physiologiéal parameter to a constant sensitivity.

8. The cable of claim 4, wherein the scaling circuit includes a voltage-controlled
amplifier.
9. The cable of claim 1, wherein the voltage converter is configured to double the

voltage of the combined power.

10.  The cable of claim 1, further comprising a plurality of filters configured to reduce

noise.

I1.  The cable of claim 4, wherein the scaling circuit includes a buffer amplifying

circunt.

12. The cable of claim 11, further comprising:

a switch movable between a ﬁrst position and a second position;

wherein when the switch is in the first position, the signal representing the measured
physiological parameter is scaled by the scaling circuit based on a fixed reference voltage; and

wherein when the switch is in the second position, the signal representing the measured
physiological parameter is scaled by the scaling circuit based on an excitation voltage provided

by thc monitor.
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13. A method for connecting a receiver to a physiological monitor, comprising:

using a cable, combining an excitation power signal received from a first channel of the
monitor via a first connector of the cable and an excitation power signal received from a second
channel of the monitor via a second connector of the cable, to form a combined power signal;

using the cable, rescaling the Qoltage of the combined power signal;

using the cable, providing the rescaled combined power signal to the receiver, via a third
connector of the cable:

using the receiver, wirelessly receiving information representing a measured
physiological parameter, and generating a signal representing the measured physiological
parameter;

using the cable, receiving the signal representing the measured physiological parameter
that 1s generated by the receiver, and

using the cable, providing the signal representing the measured physiological parameter

to the monitor, via the first connector and/or the second connector of the cable.

4. The method of claim 13, wherein the first and second channels of the monitor do

not comply with the BP22 standard governing excitation power signals.

5. The method of claim 13, further comprising, using the cable, adapting a voltage of

the signal representing the measured physiological parameter.

16.  The method of claim 13, wherein the measured physiological parameter is blood

pressure.

I'7. The method of claim 15, wherein the step of adapting the voltage of the signal
representing the measured physiological parameter includes scaling the signal representing the

measured physiological parameter to a constant sensitivity using a voltage-controlled amplifier.

T S D
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18. The method of claim 13, wherein the step ot rescaling the voltage of the

combined power signal includes doubling the voltage ot the combined power signal.

19.  The method of claim 13, further comprising filtering the combined power signal

to reduce signal noise.

20.  The method of claim 15, wherein a buffer amplifying circuit is used during the

step of adapting the voltage of the signal representing the measured physiological parameter.

21. The method of claim 20, further comprising moving a switch between a first
position and a second position;

wherein when the switch 1s in the first position, the voltage of the signal representing the
measured physiological parameter 1s adapted based on a fixed reference voltage; and

wherein when the switch 1s in the second position, the voltage of the signal representing
the measured physiological parameter 1s adapted based on an excitation voltage provided by the

monitor.

22.  The method of claim 135, wherein the step of adapting the voltage of the signal
representing the measured physiological parameter includes variably reducing the voltage of the

signal based on a voltage provided to the receiver.

23. The cable of claim 1, wherein the first connector and the second connector are

disposed within a single housing configured to provide two connections to the monitor.

24, The method of claim 13, wherein the first connector and the second connector are

disposed within a single housing contigured to provide two connections to the monitor.
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