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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to oximetry sen-
sors and, in particular, pulse oximetry sensors which in-
clude coded information relating to characteristics of the
sensor.

[0002] Pulse oximetryis typically used to measure var-
ious blood flow characteristics including, but not limited
to, the blood-oxygen saturation of hemoglobin in arterial
blood, the volume of individual blood pulsations supply-
ing the tissue, and the rate of blood pulsations corre-
sponding to each heartbeat of a patient. Measurement
of these characteristics has been accomplished by use
of a non-invasive sensor which passes light through a
portion of the patient’s tissue where blood perfuses the
tissue, and photoelectrically senses the absorption of
lightin such tissue. The amount of light absorbed is then
used to calculate the amount of blood constituent being
measured.

[0003] The light passed through the tissue is selected
to be of one or more wavelengths that are absorbed by
the blood in an amount representative of the amount of
the blood constituent present in the blood. The amount
of transmitted light passed through the tissue will vary in
accordance with the changing amount of blood constit-
uent in the tissue and the related light absorption. For
measuring blood oxygen level, such sensors have been
provided with light sources and photodetectors that are
adapted to operate at two different ; wavelengths, in ac-
cordance with known techniques for measuring blood ox-
ygen saturation.

[0004] An encoding mechanism is shown in U. S. Pat-
entNo. 4,700,708, the disclosure of which is incorporated
herein by reference. This mechanism relates to an optical
oximeter probe which uses a pair of light emitting diodes
(LEDs) to direct light through blood-perfused tissue, with
a detector picking up light which has not been absorbed
by the tissue. The operation depends upon knowing the
wavelength of the LEDs. Since the wavelength of LEDs
can vary, a coding resistor is placed in the probe with the
value of the resistor corresponding to the actual wave-
length of at least one of the LEDs. When the oximeter
instrument is turned on, it first applies a current to the
coding resistor and measures the voltage to determine
the value of the resistor and thus the value of the wave-
length of the LED in the probe.

[0005] U.S.Patent5,259,381 recognizes that the cod-
ed value of the wavelength of the red LED provided by
a coding resistor may be inaccurate, since the actual
wavelength can vary with temperature. Accordingly, this
patent teaches including a temperature sensor in the ox-
imeter probe to measure the actual temperature. With
the actual temperature, and the coded wavelength value,
a look-up table can be consulted to determine the actual
LED wavelength for that temperature.

[0006] Another method of storing coded information
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regarding the characteristics of the LEDs is shown in U.
S. Patent No. 4,942,877 assigned to Minolta. This patent
discloses using an EPROM memory to store digital in-
formation, which can be provided in parallel or serially
from the sensor probe to the remote oximeter. The mem-
ory is described as storing coefficients for the saturation
equation, wavelength, subwavelength (where 2 peaks
for LED), half-width of wavelength spectrum emitted by
LED, intensity of LEDS or ratio, and on time of LEDS
(written by the processor).

[0007] Other examples of coding probe characteristics
existin other areas. Multiple calibration values are some-
times required, with this making the circuitry more com-
plex or requiring many leads. In Patent No. 4,446,715,
assigned to Camino Laboratories, Inc., a number of re-
sistors are used to provide coded information regarding
the characteristics of a pressure transducer. Patent No.
3,790,910 discloses another pressure transducer with a
ROM storing characteristics of the individual transducer.
Patent No. 4,303,984 shows another probe with digital
characterization information stored in a PROM, which is
read serially using a shift register.

[0008] Typically, the coding element is mounted in the
probe itself. For instance, U. S. Patent No. 4,621,643
shows the coding resistor mounted in the probe element
itself. In addition, U. S. Patent No. 5,246,003 shows the
coding resistor being formed with a printed conductive
material on the probe itself.

[0009] In some devices, an electrical connector cou-
pled by a cable to a device attached to a patient may
include a coding element. For example, U. S. Patent No.
3,720,199 shows an intra-aortic balloon catheter with a
connector between the catheter and a console. The con-
nector includes a resistor with a value chosen to reflect
the volumetric displacement of the particular balloon. U.
S. Patent No. 4,684,245 discloses a fiberoptic catheter
with a module between the fiberoptic and electrical wires
connected to a processor. The module converts the light
signals into electrical signals, and includes a memory
storing calibration signals so the module and catheter
can be disconnected from the processor and used with
a different processor without requiring a recalibration.
[0010] PatentNo. 5,645,059 teaches using a modulat-
ed signal to provide the coded data to a remote analyzer.
Patent No. 5,429,129 shows using a voltage regulator to
produce a specific voltage value in response to an at-
tempt to read by the analyzer.

[0011] Hewlett-Packard Company Patent No.
5,058,588 teaches an oximeter sensor with an encoding
element that could be resistor, ROM, or customized in-
tegrated circuit. The encoding element encodes the type
of sensor (in particular, type indicating area of placement
on body-finger, ear, foot, arm ; also, the type of sensor
can indicate transmission/reflection type, or adult/ne-
onate {indicating correction to be performed on theoret-
ical oxygen saturation, allow switching between physio-
logical limits such as minimum/maximum pulse rates for
adults/neonates} ; the maximum driving current may be
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adapted according to type of sensor, and contact of sen-
sor with tissue can be tested by means of an attenuation
measurement if sensor type is known).

[0012] Nellcor Patent No. 5,645,059, the disclosure of
which is hereby incorporated herein by reference, teach-
es coding information in sensor memory used to provide
pulse modulated signal, to indicate the type of sensor
(finger, nose), the wavelength of a second LED, the
number of LEDs, the numerical correction terms to the
standard curves, and an identifier of the manufacturer.
[0013] A number of catheter patents also discuss en-
coding information in the catheter. Sentron Patent No.
4,858,615 teaches encoding the type of sensor, type
number, serial number, date of production, safe use life
of the sensor, correction data for non-linearity, pressure
sensitivity, offset, and temperature sensitivity.

[0014] Interflo Medical Published PCT Application No.
PCT/US92/08263, Publication No. WO 93/06776 teach-
es encoding patient specific data, size, manufacture
date, batch number, sterilization date, expiration date,
transducer number and type, manufacturer’s name and
address, thermistor heating element resistance, filament
efficiency, program segments or patient historical data.,
format version for the calibration data, trademark infor-
mation, catheter unique serial number, ship date, other
date and time information, security code to identify man-
ufacturer, thermal mass, filament composition, coeffi-
cient of resistance, layout byte, checksum, copyright,
number of seconds since a certain date, patient weight,
patient height, timestamp of 1st CO data point, and a
count of all CO data points in EEPROM.

[0015] Dulex-Ohmeda of Boulder, Colorado markets
an oximeter sensor product that encodes data into resis-
tor values representing pointers to a lookup table con-
taining coefficients (as inU. S. Patent No. 4,700,708) as
well as indicating a range of LED drive current to use with
the sensor. The LEDs are driven with a higher or lower
drive currents depending upon the value of the resistor
in a particular sensor.

[0016] Honeywell Patent No. 4,303,984 (expires
12-14-99) describes a memory which stores characteri-
zation information, such as linearization information for
a pressure sensor. Alnor Instrument Patent No.
5,162,725 describes storing both calibration and ID in-
formation in a sensor memory. Siemens Patent No.
5,016,198 describes a coding memory in a sensor with
data for defining sensor’s characteristic curve. McBean
Patent No. 5,365,462 describes a date code in a sensor
memory. Honeywell Patent No. 4,734,873 describes a
pressure sensor with a PROM storing coefficients for a
polynomial. Robert Bosch Patent No. 4,845,649 de-
scribes a PROM in a sensor storing correcting data.
[0017] McBean Patent No. 5,371,128 relates to EEP-
ROM in sensor with sensor type code and calibration
data. McBean Patent No. 5,347,476 describes an accu-
racy code. Otax Patent No. 5,528,519 shows a PROM
in a connector for oximeter.

[0018] Square D Company Patent No. 5,070,732
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shows calibration data in a sensor memory. Baxter Pat-
ent No. 5,720,293 talks about different calibration infor-
mation for a catheter, including a security code (encryp-
tion is discussed), serial number, model number, ID data
such as calibration, manufacture, sterilization and ship
date or other date and time information, a software pro-
gram segment, security code for identifying whether sen-
sor made by same manufacturer as monitor manufactur-
er, filament or transducer resistance, heat transfer coef-
ficient, thermal mass, filament composition and coeffi-
cient of resistance, layout byte, copyright notice, check-
sum, random data bytes. Porsche Patent No. 5,008,843
describes a sensor with EEPROM ID and characteristics
data. US Patent 6,044,283, US Patent 5,800,350, and
US Patent 5,987,343 disclose sensor arrangements in
which a memory is located within the sensor. This mem-
ory is however, merely used to allow for calibration of the
Sensor.

BRIEF SUMMARY OF THE INVENTION

[0019] Itis anobject of the presentinvention to provide
for an apparatus and a method that allow for identification
of a sensor used with a sensor monitor. This object can
be achieved by the features of the independent claims 1
and 9. The present invention provides a memory chip for
use in an oximeter sensor, or an associated adapter or
connector circuit. The memory chip allows the storing of
different data to provide enhanced capabilities for the
oximeter sensor. In addition to providing unique data to
store in such a memory, the invention describes unique
uses of data stored in such a memory. The data stored
in the memory chip includes information relating to use
of the oximeter sensor. For example, the memory chip
may encode a sensor model identification that can be
displayed on a display screen when the sensor is con-
nected to an oximeter monitor. The memory may also
encode a range of operating parameters such as light
levels over which the sensor can function or a maximum
drive current. The operating parameters are read by a
controller circuit which uses the data read from the mem-
ory chip to control the functioning of the pulse oximetry
system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a block diagram of a pulse oximeter
system in accordance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0021] FIG. 1 is a block diagram of a pulse oximeter
system incorporating a calibration memory element 56
according to the invention. In one embodiment, memory
element 56 is a two-lead semiconductor digital memory
chip. The calibration element is part of the sensor 50
which also includes red and infrared LEDs 52 as in the
prior art, along with a detector 54. If desired, LEDs 52
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may be replaced with other light emitting elements such
as lasers.

[0022] The oximeter includes read circuit 60, drive cir-
cuit 66, look-up tables 62 and 63, controller 64, amplifier
72, filter 74, and analog-to-digital converter 76. Read cir-
cuit 60 is provided for reading multiple coded values
across the two leads 51,53 connected to calibration ele-
ment 56. One value is provided to a look-up table 62 to
determine appropriate wavelength dependent coeffi-
cients for the oxygen saturation calculation, as in the prior
art. The other value (s) are then provided to another look
up table (s) 63 which provides input (e. g., coefficients)
to other calculations performed by controller 64. These
additional calculations may enhance the performance
and/or safety of the system. Controller 64 provides sig-
nals to a drive circuit 66, to control the amount of drive
current provided to LEDs 52.

[0023] As in the prior art, detector 54 is connected
through an amplifier 72 and a filter 74 to an A/D converter
76. This forms a feedback path used by controller 64 to
adjust the drive current to optimize the intensity range of
the signal received. For proper operation the signal must
be within the analog range of the circuits employed. The
signal should also be well within the range of A/D con-
verter 76 (e. g., one rule that may be applied is to adjust
LED drives and amplifier gains so that both red and IR
signals fall between 40% and 80% of fall scale reading
of converter 76). This requires correct and independent
settings for both the red and infrared LEDs. The current
invention allows for another feedback path which may
alter the LED settings based on other sensor character-
istics contained in the coding of the calibration element
56, which is discussed in further detail below.

[0024] Memory 56 may, for example, be implemented
as a random access memory (RAM), a FLASH memory,
a programmable read only memory (PROM), an electri-
cally erasable PROM, a similar programmable and/or
erasable memory, any kind of erasable memory, a write
once memory, or other memory technologies capable of
write operations. Various types of data useful to a pulse
oximetry system can be stored in memory 56. For exam-
ple, data indicating a sensor model identification code
corresponding to a particular sensor model can be en-
coded in memory 56. Also, an action can be encoded
into memory element 56 indicating an action to be per-
forming by the oximeter monitor in response to reading
the sensor model identification code.

[0025] For example, an identification code in the form
of text indicating specific model of sensor can be digitally
encoded into memory 56 and read by the oximeter mon-
itor when the sensor is connected to the oximeter. An
action indicating that the sensor model text is to be dis-
played by the oximeter monitor on a display screen can
also be encoded in memory 56. The identification code
can be displayed in human readable form on a display
screen connected to the pulse oximeter monitor. The
identification code allows the oximeter instrument to dis-
play a text string indicating what sensor model is being
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used, e.g. "Nellcor OXISENSOR Il D-25," "Adult Digit
Sensor," or "Agilent N-25."

[0026] Alternately, display text for a plurality of specific
models of pulse oximeter sensors can be stored in a
lookup table coupled in parallel with lookup tables 62 and
63 in the pulse oximeter monitor. The pulse oximeter
monitor reads a sensor code from memory 56 when the
sensor 50 is connected to the oximeter. The sensor iden-
tification code stored in memory 56 is used to locate dis-
play text stored in a lookup table that corresponds to a
specific sensor model. The oximeter can display the dis-
play textfor the specific sensor model on a display screen
for viewing.

[0027] The present invention eliminates the need for
printing a model name and number on the sensor itself.
Even when model names and numbers are printed on a
sensor, the text may become illegible after several uses.
Displaying text that corresponds to a specific sensor
model can be highly useful for users of pulse oximetry
sensors. For example, it may be important to identify a
sensor model so that instructions relating to a particular
sensor model in the manufacturer's handbook can be
identified. In addition, it may be necessary to identify a
sensor model name or identification number when cor-
responding with the manufacturer.

[0028] Digitally encoded dataindicating a sensor mod-
el type in memory 56 or in a lookup table may be used
to determine whether a sensor model is compatible with
a particular pulse oximeter monitor. For example, mem-
ory 56 may contain a code indicating a sensor model type
that is read by controller 64. Memory 56 can also encode
an action indicating that controller 64 is to compare the
code from memory 56 with a list of codes in a lookup
table (or other oximeter monitor memory device) to de-
termine if the sensor is compatible. If controller 64 suc-
cessfully matches the code read from the sensor, the
display text indicating the sensor model type is displayed
on the display screen. If controller 64 does not recognize
the code, an error message may be displayed on the
display screen indicating that the oximeter monitor does
not recognize the sensor, and the oximeter may refuse
to operate until the sensor is replaced.

[0029] A code can be stored in the sensor memory 56
identifying the sensor manufacturer. An action indicating
a use for the code by the oximeter can also be stored in
memory 56. The code is read by controller 64 and is used
for the purpose indicated by the action. The action may,
for example, indicate that the code in memory 56 is to be
used to indicate operability with oximeter monitors of oth-
er manufacturers. Controller 64 can recognize certain
codes as indicating compatible oximeter sensors. If the
oximeter monitor does not recognize the code, then con-
troller 64 can display an error message on a display
screen indicating that the sensor is not compatible,
and/or controller 64 can shut down circuitry in the oxime-
ter monitor that senses signals from the sensor until the
sensor is replaced with a compatible sensor.

[0030] Other information may also be encoded into
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memory 56, read by the oximeter monitor and displayed
for user reference. For example, language codes or
country codes can be stored in memory 56, read, and
displayed to the user. The user can select a language or
country code so that messages are displayed such as
error messages are displayed in the selected language
or a language corresponding to the selected country.
Messages may also be encoded into memory 56. For
example, safety messages relating to the proper use of
the sensor can be encoded in memory 56 and displayed
on a display screen in human readable form.

[0031] It is often desirable to upgrade the algorithms
that are used by the oximeter to determine blood oxygen
saturation levels, pulse rates, pulse amplitude, blood
pressure, and other patient data as technology progress-
es and the operating parameters (such as filter coeffi-
cients) are refined. Because oximeter sensors are typical
y much less expensive to replace than oximeter monitor
instruments, it is desirable to encode data corresponding
to the updated algorithms in the sensors rather than in
the oximeter monitors.

[0032] One method for performing these updates is by
encoding revisions to the algorithms used for calculating
the patient parameters in memory within the oximeter
monitor, while encoding updated software code or tuning
coefficients in sensor memory 56. The updated code or
coefficients correspond to updated algorithms that are
read by the oximeter monitor so that the updated algo-
rithms can be applied to the standard algorithms prepro-
grammed into the oximeter. For example, a line of soft-
ware code in an algorithm used by the oximeter monitor
can be replaced by a updated line of code stored in mem-
ory 56.

[0033] Controller 64 can read the updated code or co-
efficients from memory 56 and apply the updated algo-
rithms to signals received from detector 54 to determine
accurate blood oxygen saturation levels, pulse rates,
pulse amplitudes, perfusion data, blood pressure, and
other patient data. The updated algorithms can also be
used to allow only supported features to be used. In the
preferred embodiment, once updated, the new code or
coefficients become permanently stored in the oximeter
monitor, along with a new algorithm revision number, and
are utilized for all future sensor use until later updated.
[0034] Encoding a sensor model identification code
could also be used to accommodate sensor-specific op-
erating parameters such as LED drive currents or "sensor
off" characteristics (as an alternative to programming the
value of drive current or "off" characteristics themselves).
Under normal operating conditions, photosignals coming
fromthe sensor LEDs generally fall within a certain range.
When a sensor is removed from a patient, or falls off on
it's own, the photosignal usually changes. This is partic-
ularly true for the reusable clip-style sensor, because in
their normal disconnected state, the LEDs shine directly
onto the photodetector unimpeded by, for example, tis-
sue! By programming a "threshold photocurrent" into
memory chip 56, reliable detection of a "sensor is off the
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patient" condition can be accomplished. In this example,
exceeding a certain detected threshold light level is a
sure sign the sensor isn’'t on a finger or other opposed
site.

[0035] For certain other sensors, a low light level may
be indicative of the sensor being off. An adhesive sensor,
for example, lays flat when in it's natural state-little LED
light may reach the detector. Encoding an expected
range of light levels for the specific model of sensor being
used into memory 56 allows enhanced detection of when
the sensor is improperly placed or has been removed.
When controller 64 senses that the light level output de-
tector by photodetector 54 has fallen below or exceeded
the expected range of light levels encoded into memory
56, the oximeter monitor can display an "sensor off’ mes-
sage on a display screen indicating to the medical per-
sonnel that the sensor is not in an operable position and
that valid data cannot be detected (i. e., a sensor off con-
dition). The oximeter monitor can also emit an alarm sig-
nal until the light level detected by photodetector 54
reaches the expected range.

[0036] If desired, expected ranges of light levels (or
other parameters such as pulse size) that are specific to
a particular patient may be encoded and saved into mem-
ory 56 by the clinical through the oximeter. The oximeter
compares the expected range for the parameters encod-
ed into memory 56 with data received from the photode-
tector to determine a sensor off condition each time the
sensor is used until the range data is overwritten with
new data. This is advantageous because light levels,
pulse sizes, and other parameters detected by the pho-
todetector can vary significantly from patient to patient.
[0037] Existing pulse oximeter sensors determine
whether a sensor is off the patient, or notin good contact,
by using a number of metrics. Those metrics include
pulse size, pulse variability, IR/Red correlation, light level
variability, pulse shape, and pulse regularity. Not only
the light level, but any of these other values could vary
depending on the type of sensor, the characteristics of
an individual patient, and the location on the body where
the sensor is to be applied. Thus, sensor memory 56
could encode information about the expected variation
in any of these metrics for the particular sensor type or
model or a particular patient, for use in determining if a
sensor is off from any combination of these or other met-
rics as an indication that the sensor is off the patient.
[0038] For example, pulses could be typically weaker
on the forehead compared to the finger. Memory device
56 of an oximeter sensor designed for use on the fore-
head of a patient can be encoded with a range of pulse
sizes as well as a range of light levels that are expected
from that particular oximeter sensor model. If desired,
memory 56 can encode a range of numbers based upon
light level and pulse size (and other parameters). For
example, memory 56 can encode a range of numbers
representing the expected range of pulse size times light
level received from detector 54 for a specific sensor mod-
el.
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[0039] Controller 64 reads and decodes the pulse size,
light level range, and other data encoded in memory 56.
Controller 64 then compares the expected pulse size and
light level range data with the information received from
detector 54. When the pulse size and/or light level data
received from detector 54 exceeds or falls below the ex-
pected range data encoded in memory 56, the oximeter
monitor displays an output message, €. g., a warning of
a poor signal, on the display screen indicating that the
sensor is not operable or emits an alarm signal. Further
details of a Method and Circuit for Indicating Quality and
Accuracy of Physiological Measurements are discussed
in U. S. Patent Application No. 09/545,170, filed April 6,
2000 to Porges, et al., published as U.S. Patent No.
6,675,031.

[0040] Running LEDs 52 at a high drive current results
in more light output from the LEDs, thus improving the
signal-to-noise ratio of the blood oxygen saturation signal
from detector 54, but comes at a cost of causing addi-
tional heat dissipation (i. e., the LEDs run "hotter"). As
current flows through the sensor LEDs, the LED emits
heat (i. e., the LED power = LED drive current times the
voltage drop across the LED). The majority of the energy
output by the LEDs is dissipated as heat, and the smaller
portion of the energy output by the LEDs is emitted as
light. This heat typically causes the temperature of the
skin under the sensor to rise by an amount that that de-
pends on the heat dissipation properties of the sensor.
Current safety regulations and guidelines limit the tem-
perature of the skin contacting portions of the sensor to
remain at or below 41 C. Sensors that do a poor job of
directing the heat away from the skin contacting surface,
should use a lower LED drive current. Sensors with good
thermal management can utilize higher drive currents
without risk to the patient.

[0041] Accordingly, by encoding the maximum safe
LED drive current into the sensor itself, the oximeter in-
strument can utilize the highest safe drive current for the
sensor being used to attain the greatest amount of LED
light without risk of injury. The maximum safe drive cur-
rent allowed to achieve a skin temperature at or below a
maximum level can be determined in advance through
testing for a given oximeter sensor model. That maximum
drive current can be encoded into memory 56 and read
by controller 64 when the sensor is connected to the ox-
imeter monitor. Controller 64 then communicates with
drive circuit 66 to drive LEDs 52 at or near the maximum
drive current value read from memory 56, but to prevent
circuit 66 from driving LEDs 52 with a current that ex-
ceeds the maximum drive current.

Claims

1. An oximeter monitor system comprising:

- anoximeter sensor (50) comprising a light emit-
ting element (52), a light detecting element (54),
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and a memory device (56) with digital data
stored therein, said digital data comprising an
identification code that identifies a sensor model
of said oximeter sensor and information identi-
fying an action to be performed by an oximeter
monitor coupled to the oximeter sensor (50) in
response to reading the identification code; the
oximeter monitor system being characterized

by

- said oximeter monitor comprising a read
circuit (60) that is adapted to read the iden-
tification code and information identifying
the action from the memory device (56), and
wherein the oximeter monitor is designed
to perform the action identified in the mem-
ory device (56) in response to reading the
identification code and information.

The oximeter system according to claim 1, wherein
the information identifying an action indicates that
text is to be displayed in response to reading the
identification code; and the monitor being adapted
to read the identification code and the information
identifying the action from said memory device (56),
is further adapted to decode said identification code,
and to display the text on a display screen as indi-
cated by the action, wherein the text indicates the
sensor model.

The oximeter system according to one of the pre-
ceding claims, wherein the memory device (56)
stores information identifying a maximum safe drive
current for the light emitter (52) in said sensor (50).

The oximeter system according to one of the pre-
ceding claims, wherein the memory device (56)
stores information identifying an expected range of
light levels received from the light detector (54) in
said sensor (50).

The oximeter system according to claim 4, wherein
signals from said light detector (54) being outside
the expected range indicate a sensor-off condition.

The oximeter system according to claim 1, wherein
the identification code is in the form of digitally en-
coded text indicating a specific sensor model and
wherein the information identifying an action indi-
cates that text is to be displayed in response to read-
ing the identification code; and wherein the monitor,
that reads the identification code and the information
identifying the action from said memory device (56),
is adapted to display the text on a display screen as
indicated by the action, wherein the text indicates
the sensor model.

The oximeter system according to one of the pre-
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ceding claims, wherein the identification code iden-
tifies a manufacturer of said oximeter sensor (50)
and the oximeter monitor that reads the code and
the information identifying the action from the mem-
ory device (56), and that performs the action identi-
fied in the memory device (56) by using the code
determines whether the sensor (50) is compatible
with the oximeter monitor.

A method for operating an oximeter system, the
method comprising the steps of:

- emitting light from a light emitting element (52)
in an oximeter sensor (50);

- detecting light from the light emitting element
(52) using a photodetector (54) in the sensor
(50);

- storing digitally encoded data in a memory (56)
in the sensor (50), the digitally encoded data
comprising an identification code that identifies
a sensor model of said oximeter sensor and in-
formation identifying an action that indicates a
function to be performed by an oximeter monitor
coupled to the oximeter sensor (50) in response
to reading the identification code;

- reading said identification code and said infor-
mation identifying the action from the memory
(56) using said oximeter monitor; and

- performing the function indicated by said action
using said oximeter monitor.

The method according to claim 8, wherein perform-
ing the function indicated by said action comprises:
displaying the sensor model of said oximeter sensor
(50) by decoding said identification code.

The method according to claim 8, wherein the iden-
tification code identifies a manufacturer of said oxi-
meter sensor (50).

The method according to claim 10, wherein perform-
ing the function indicated by said action comprises:
displaying the manufacturer of said oximeter sensor
(50) by decoding said identification code.

The method according to claim 9 or 10, comprising
the step of determining whether the sensor (50) is
compatible with the oximeter monitor.

The method according to one of the preceding claims
8-12, wherein the memory device (56) stores infor-
mation identifying an action indicating that text is to
be displayed in response to reading the identification
code; and the monitor that reads the identification
code and information identifying the action from said
memory device (56), decodes said identification
code, and displays the text on a display screen as
indicated by information identifying the action,
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15.

16.

12
wherein the text indicates the sensor model.

The method according to one of the preceding claims
8-13, wherein the memory device (56) stores a max-
imum safe drive current for the light emitter in said
sensor (50).

The method according to one of the preceding claims
8-14, wherein the memory device (56) stores an ex-
pected range of light levels received from the light
detector (54) in said sensor (50).

The method according to claim 15, wherein signals
from said light detector (54) being outside the ex-
pected range indicate a sensor-off condition.

Patentanspriiche

1.

Oxymetermonitorsystem, umfassend:

- einen Oxymetersensor (50), umfassend ein
lichtemittierendes Element (52), ein lichtdetek-
tierendes Element (54) und eine Speichervor-
richtung (56) mit darin gespeicherten digitalen
Daten, wobei die digitalen Daten einen Identifi-
kationscode, der ein Sensormodell des Oxyme-
tersensors identifiziert, sowie Informationen, die
eine Handlung identifizieren, die von einem
Oxymetermonitor, gekoppelt an den Oxymeter-
sensor (50), in Antwort auf Lesen des Identifi-
kationscodes durchzufiihren ist, umfassen;

wobei das Oxymetermonitorsystem dadurch cha-
rakterisiert ist, dass

- der Oxymetermonitor eine Leseschaltung (60)
umfasst, die angepasst ist, den Identifikations-
code und die Informationen, die die Handlung
identifizieren, von der Speichervorrichtung (56)
zu lesen, und wobei der Oxymetermonitor ent-
worfen ist, die in der Speichervorrichtung (56)
in Antwort auf das Lesen des ldentifikationsco-
des und der Informationen identifizierte Hand-
lung durchzufiihren.

Oxymetersystem nach Anspruch 1, bei welchem die
Informationen, die eine Handlung identifizieren, an-
geben, dass Textin Antwort auf das Lesen des Iden-
tifikationscodes anzuzeigen ist; und wobei der Mo-
nitor angepasst ist, den Identifikationscode und die
Informationen, die die Handlung identifizieren, von
der Speichervorrichtung (56) zu lesen, und ferner
angepasstist, den Identifikationscode zu decodieren
und den Text auf einem Anzeigeschirm anzuzeigen,
wie durch die Handlung angegeben, wobei der Text
das Sensormodell angibt.
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Oxymetersystem nach einem der vorherigen An-
spriiche, bei welchem die Speichervorrichtung (56)
Informationen speichert, die einen maximalen siche-
ren Ansteuerungsstrom fur den Lichtemitter (52) im
Sensor (50) identifizieren.

Oxymetersystem nach einem der vorherigen An-
spriiche, bei welchem die Speichervorrichtung (56)
Informationen speichert, die einen erwarteten Be-
reich von Lichtniveaus identifizieren, die vom Licht-
detektor (54) im Sensor (50) empfangen werden.

Oxymetersystem nach Anspruch 4, bei welchem Si-
gnale vom Lichtdetektor (54), die auRerhalb des er-
warteten Bereichs sind, einen Sensor-Aus-Zustand
angeben.

Oxymetersystem nach Anspruch 1, bei welchem der
Identifikationscode in der Form von digital codiertem
Textist, der ein spezielles Sensormodell angibt, und
wobei die Informationen, die eine Handlung identifi-
zieren, angeben, dass Text in Antwort auf das Lesen
des Identifikationscodes anzuzeigen ist; und wobei
der Monitor, der den Identifikationscode und die In-
formationen, die die Handlung identifizieren, von der
Speichervorrichtung (56) liest, angepasst ist, Text
auf einem Anzeigeschirm anzuzeigen, wie durch die
Handlung angegeben, wobei der Text das Sensor-
modell angibt.

Oxymetersystem nach einem der vorherigen An-
spriiche, bei welchem der Identifikationscode einen
Hersteller des Oxymetersensors (50) identifiziert,
und der Oxymetermonitor, der den Code und die In-
formationen, die die Handlung identifizieren, von der
Speichervorrichtung (56) liest und der die in der
Speichervorrichtung (56) identifizierte Handlung mit-
tels des Codes durchfiihrt, bestimmt, ob der Sensor
(50) mit dem Oxymetermonitor kompatibel ist.

Verfahren zum Betreiben eines Oxymetersystems,
wobei das Verfahren folgende Schritte umfasst:

- Emittieren von Licht von einem lichtemittieren-
den Element (52) in einem Oxymetersensor
(50);

- Detektieren von Licht vom lichtemittierenden
Element (52) mittels eines Photodetektors (54)
im Sensor (50);

- Speichern digital codierter Daten in einem
Speicher (56) im Sensor (50), wobei die digital
codierten Daten einen Identifikationscode, der
ein Sensormodell des Oxymetersensors identi-
fiziert, und Informationen, die eine Handlung
identifizieren, die eine von einem an den Oxy-
metersensor (50) gekoppelten Oxymetermoni-
tor in Antwort auf Lesen des Identifikationsco-
des durchzufiihrende Funktion angibt, umfas-
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16.

sen;
- Lesen des Identifikationscodes und der Infor-
mationen, die die Handlung identifizieren, vom
Speicher (56) mittels des Oxymetersensors;
und

- Durchfiihren der durch die Handlung angege-
benen Funktion, mittels des Oxymetermonitors.

Verfahren nach Anspruch 8, bei welchem das Durch-
fuhren der von der Handlung angegebenen Funktion
Folgendes umfasst: Anzeigen des Sensormodells
des Oxymetersensors (50) durch Entschliisseln des
Identifikationscodes.

Verfahren nach Anspruch 8, bei welchem der Iden-
tifikationscode einen Hersteller des Oxymetersen-
sors (50) identifiziert.

Verfahren nach Anspruch 10, bei welchem das
Durchflihren der durch die Handlung angegebenen
Funktion Folgendes umfasst: Anzeigen des Herstel-
lers des Oxymetersensors (50) durch Entschlisseln
des Identifikationscodes.

Verfahren nach Anspruch 9 oder 10, umfassend den
Schritt des Bestimmens, ob der Sensor (50) mit dem
Oxymetermonitor kompatibel ist.

Verfahren nach einem der vorherigen Anspriiche 8
bis 12, bei welchem die Speichervorrichtung (56) In-
formationen speichert, die eine Handlung identifizie-
ren,

die angibt, dass Text in Antwort auf das Lesen des
Identifikationscodes anzuzeigen ist;

und der Monitor, der dem Identifikationscode und die
Informationen, die die Handlung identifizieren, von
der Speichervorrichtung (56) liest, den Identifikati-
onscode entschlisselt und den Text auf einem An-
zeigeschirm anzeigt, wie durch die Informationen,
die die Handlung identifizieren, angegeben, wobei
der Text das Sensormodell angibt.

Verfahren nach einem der vorherigen Ansprtiche 8
bis 13, bei welchem die Speichervorrichtung (56) ei-
nen maximalen sicheren Ansteuerungsstrom fir den
Lichtemitter im Sensor (50) speichert.

Verfahren nach einem der vorherigen Anspriiche 8
bis 14, bei welchem die Speichervorrichtung (56) ei-
nen erwarteten Bereich von Lichtniveaus speichert,
die vom Lichtdetektor (54) im Sensor (50) empfan-
gen werden.

Verfahren nach Anspruch 15, bei welchem Signale
vom Lichtdetektor (54), die auRerhalb des erwarte-
ten Bereichs liegen, einen Sensor-Aus-Zustand an-
geben.
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Revendications

1.

Systéme de surveillance oxymétrique comprenant :

- un capteur oxymétrique (50) comprenant un
élément d’émission de lumiére (52), un élément
de détection de lumiére (54) et un dispositif de
mémoire (56) avec des données numériques
stockées a l'intérieur, lesdites données numéri-
ques comprenant un code d’identification qui
identifie un modéle de capteur dudit capteur oxy-
métrique et des informations identifiant une ac-
tion destinée a étre exécutée par un dispositif
de surveillance oxymétrique couplé au capteur
oxymétrique (50) en réponse a la lecture du co-
de d’identification ; le systéme de surveillance
oxymeétrique étant caractérisé par

- ledit dispositif de surveillance oxymétrique
comprenant un circuit de lecture (60) qui est
adapté pour lire le code d’identification et
les informations identifiant I'action a partir
dudispositif de mémoire (56), etdanslequel
le dispositif de surveillance oxymétrique est
congu pour exécuter I'action identifiée dans
le dispositif de mémoire (56) en réponse a
la lecture du code d'identification et des in-
formations.

Systéme oxymétrique selon larevendication 1, dans
lequel les informations identifiant une action indi-
quent qu’un texte doit étre visualisé en réponse a la
lecture du code d’identification ; et le dispositif de
surveillance étant adapté pour lire le code d’identifi-
cation et les informations identifiant I'action a partir
du dispositif de mémoire (56), est adapté en outre
pour décoder ledit code d’identification et pour vi-
sualiser le texte sur un écran d’affichage comme in-
diqué par I'action, dans lequel le texte indique le mo-
dele de capteur.

Systéme oxymétrique selon l'une des revendica-
tions précédentes, dans lequel le dispositif de mé-
moire (56) stocke des informations identifiant un cou-
rant d’excitation sir maximum pour I'émetteur de lu-
miére (52) dans ledit capteur (50).

Systéme oxymeétrique selon l'une des revendica-
tions précédentes, dans lequel le dispositif de mé-
moire (56) stocke des informations identifiant une
plage prévue de niveaux lumineux regus a partir du
détecteur de lumiére (54) dans ledit capteur (50).

Systéme oxymétrique selon la revendication 4, dans
lequel des signaux provenant dudit détecteur de lu-
miére (54) étant a I'extérieur de la plage prévue in-
diquent une condition de capteur désactivé.
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6.

Systéme oxymétrique selon la revendication 1, dans
lequel le code d’identification est sous la forme de
texte codé numériquement indiquant un modele de
capteur spécifique et dans lequel les informations
identifiant une action indiquent que le texte doit étre
visualisé en réponse a la lecture du code
d’identification ; et dans lequel le dispositif de sur-
veillance, qui lit le code d’identification et les infor-
mations identifiant I'action a partir du dispositif de
mémoire (56), est adapté pour visualiser le texte sur
un écran d’affichage comme indiqué par I'action,
dans lequel le texte indique le modéle de capteur.

Systéme oxymétrique selon l'une des revendica-
tions précédentes, dans lequel le code d’identifica-
tion identifie un fabricant dudit capteur oxymétrique
(50) et le dispositif de surveillance oxymétrique qui
lit le code d'identification et les informations identi-
fiant I'action a partir du dispositif de mémoire (56) et
qui exécute I'action identifiée dans le dispositif de
mémoire (56) en utilisant le code détermine sile cap-
teur (50) est compatible avec le dispositif de sur-
veillance oxymétrique.

Procédé pour faire fonctionner un systéme oxyme-
trique, le procédé comprenant les étapes consistant
a:

- émettre de la lumiére a partir d’'un élément
d’émission de lumiére (52) dans un capteur oxy-
métrique (50) ;

- détecter la lumiére provenant de I'élément
d’émission de lumiére (52) en utilisant un pho-
todétecteur (54) dans le capteur (50) ;

- stocker des données codées numériquement
dans une mémoire (56) dans le capteur (50), les
données codées numériguement comprenant
un code d’identification qui identifie un modéle
de capteur dudit capteur oxymétrique et des in-
formations identifiant une action qui indique une
fonction destinée a étre exécutée par un dispo-
sitif de surveillance oxymétrique couplé au cap-
teur oxymétrique (50) en réponse a la lecture du
code d’identification ;

- lire ledit code d’identification et lesdites infor-
mations identifiantI'action a partir de la mémoire
(56) en utilisant ledit dispositif de surveillance
oxymeétrique ; et

- exécuter la fonction indiquée par ladite action
en utilisant ledit dispositif de surveillance oxy-
métrique.

Procédé selon la revendication 8, dans lequel I'exé-
cution de la fonction indiquée par ladite action
comprend : la visualisation du modéle de capteur
dudit capteur oxymétrique (50) en décodant ledit co-
de d’identification.
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Procédé selon la revendication 8, dans lequel le co-
de d’identification identifie un fabricant dudit capteur
oxymétrique (50).

Procédé selonlarevendication 10, dans lequel I'exé-
cution de la fonction indiquée par ladite action
comprend : la visualisation du fabricant dudit capteur
oxymétrique (50) en décodant ledit code d’identifi-
cation.

Procédé selon la revendication 9 ou 10, comprenant
I'étape consistant a déterminer si le capteur (50) est
compatible avec le dispositif de surveillance oxymé-
trique.

Procédé selon I'une des revendications 8 a 12, dans
lequel le dispositif de mémoire (56) stocke des infor-
mations identifiant une action indiquant qu’un texte
doit étre visualisé en réponse a la lecture du code
d’identification ; et le dispositif de surveillance, qui
lit le code d’identification et les informations identi-
fiant 'action a partir du dispositif de mémoire (56),
décode ledit code d’identification et visualise le texte
sur un écran d’affichage comme indiqué par les in-
formations identifiant I'action, dans lequel le texte
indique le modéle de capteur.

Procédé selon I'une des revendications 8 a 13, dans
lequel le dispositif de mémoire (56) stocke un cou-
rant d’excitation sir maximum pour I'émetteur de lu-
miére dans ledit capteur (50).

Procédé selon I'une des revendications 8 a 14, dans
lequel le dispositif de mémoire (56) stocke une plage
prévue de niveaux lumineux regus a partir du détec-
teur de lumiére (54) dans ledit capteur (50).

Procédé selon la revendication 15, dans lequel des
signaux provenant dudit détecteur de lumiere (54)
étant a I'extérieur de la plage prévue indiquent une
condition de capteur désactivé.
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