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© OXIMETER SENSOR WITH DIGITAL MEMORY ENCODING
PATIENT DATA

CROSS-REFGRENCES TO RELATED APPLICATIONS
[01]  This application claims priority to V.8, Provisional Patent Application
Na. 60/225,616, filed August 31, 2001, which is hereby incorporated by reference hersin.

BACKGROUND OF THE INVENTION

[02]  The present invention relates to oximetry sensors and, in pazticular,
pulse oximeiry sensors which include coded information relating to patients.

{03]  Pulsc oximetry is typically used to measure various blood fow
characteristics ineloding, but not limited (o, he bioad-oxygen saturation of hemoglobin 1
arterial blood, the volome of individual blood pulsations supplying the tissue, and the rate of
blood pulsations correspanding o sach heartbeat of a patient. Measurement of these
characteriztica has been accomplished by use of a non-invasive sensar which passes light
through a portion of the patient's issue where blood perfuses the tissue, and photoelectrically
senses the absorption of light in such tissue, The amount of light absorbed is thea used to
galenlate the amount of blood constituent being measured.

[04] The Jlight passed twongh the tissue is selected to be of one or more
wavelengtha that are absorbed by the blood in an amoumt representative of the auiount of fhe
blood constituent present in the blood. The amount of transmified light passed through the
tissue will vary in accordance with the changing arnount of blood constituent in the tissue and
the related light absorption. For measuring biood oxygen lovel, such sensors have been
provided with light sources and photodetectors that arc adepted to operate at two different
wavclengths, in accordance with known techniques for measuring blood oxygen sataration.

[05]  An encoding mechanism is shown in U.S, Patent MNo. 4,700,708, the
disclosure of which is incarporatod herein by reference. This mechanism relates to un optzcal
oximeter probe which uses a pair of light emitting diodes (LEDs) to direct light through
blood-perfused tissue, with a detsotor picking up light which has not been absorbed by the
tissng. The operation depends upon knowing the wayelength of the L EDs. Sincs the
wavelength of LEDs ean vary, a coding resistor is placed in the probe with the value of the
resistor corresponding to the actual wavelengih of at least one of the LEDs. When the

JP 2004-507307 A 2004.3.11
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oximeter instrument iz tumed on, if fivst applies a currenf to the coding resistor and measures
the voltage ta determine the value of the resistor and thus the value of the wavelength of the
LED in the probe.

[06] LS. Patent 5,259,381 recognizes that the coded vahue of the
wavelength of the red LED provided by a coding resistor may be inecourate, since the actual
waveslength can vary with temperatare. Accordingly, this patent teaches including &
temperatute sensor in the oximeter probe to measure the actyal temperature. With the actual
temperature, and the coded wavelength value, a look-up table can be consulted to detenmine
the actual LED wavclength for that temperature.

{071  Another wethod of storing ceded information regarding the
characteristics of the LEDs is shawn in U.S. Patent No. 4,942,877 assigned to Minolla. This
patent discloses using an BPROM memory to store digital information, which can be
provided in paraflel or sesially from the sensor probe to the mm.ote oximeter. The memory is
desoribed as storing coefficients for the saturation eguation, wavelength, sabwavclength
(where 2 peaks for LED), halfwidih of wavelength spectrum emittcd by LED, intensity of
LEDS or ratio, and an time of LEDS {writien by the progessor}.

[08]  Other examples of coding probe characteristics exist in other areas.
Multiple calibration values arc sometimes required, with this making the circuitry more
complex or requiring many leads, In Patent No. 4,446,715, assigmed to Camino Lahoratories,
Tne., a nunibet of resistors ave used to provide coded information regarding the characteristics
of a pressure transducer. Patent No. 3,790,910 discloses another pressure {ransducer with 2
ROM sioting characteristics of the individual transducer. Patent Mo. 4,303,984 shows
another probe with digital characterization intormation stored in a PROM, which js read
senelly usig a shift register.

[09] Typically, the coding element is wounted in fhe probe itself. For
instance, U.5. Pafent No. 4,621,643 shows the ceding resistor mounted in fhe probe element
itself. In addition, U8, Patent No, 5,246,003 shows the coding resistor being formed with a
printed conductive material on the probe itselfl

(10] In some devices, an clectrical connector coupled by a cable to a device
attached to a patient may include a coding element, For eample, U.S. Patent MNo. 3,720,199
shows an ntra-acrtic balloon catheter witk & cormector between the catheter and 2 consele.
The connector includes a resistor with a value chosen to reflect the volumetric displacement
of the particular balloon. 17.5. Patent Mo. 4,684,245 discloses a fiberoptic catheter with

module between the (fheroptic and electrical wires connected to a prooessor. The module

(=]
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converts the light signals into electrical signals, and includes 2 memory storing calibration
signals so the module and catheter can be disconnected from the pracessor and used with a
different processor without requiting a recalibration.

{11]  Patent No. 5,645,059 teaches us.ing a modulated siginal to provide the
coded data to a remote analyzer. Patent No. 5,429,129 shows using a voltage regulator ta
produce a specific voltege value in response to an atterapt to read by the analyzer.

[12] Hewleft-Packard Coropany Patent Mo. 5,058,588 teaches an oximeter
sensor with an encoding element that could be resistor, ROM, ar customized integrated
circuit. ‘The encoding element cncodes the Type of sensor {in particular, type indicating area
of placement on bady - finger, ear, foot, arm; alsa, the type of sensor can indicate
transmission/reflection type, or adult/neonate {indicating correction to be performed on
theoretical oxygen saturation, allow switching between physielogical limits sach as
minimuy/maxinum pulse rates for adults/neonates}; the maximum driving current may be
adapted according to type of senser, and cortact of sensor with tissue can be tested by meaus
of an attenuation measorement if sensor type is knovn).

[13] Nellcor Patent No. 5,645,059, the disclosure of which is hereby
incorporated horsin by reference, teaches coding information in sensor memory wsed to
provide pulse modulated signal, 1o indicate the type of sensor (finger, nose), the wavelength
af a second LED, the numher of TEDs, the pumerical correction terms 1o the standard curves,
and an ideptifier of the manufaciurer,

[14] A mumber of catheter patents also discuss encoding information in the
vatheter. Sentron Patent No. 4,858,615 teaches encoding fhe type of sensor, type oumber,
serial munber, date of prodittion, safe use life of the sensor, comestion data for non-linearity,
pressure sepsitivity, affset, and temperature sensitivity,

f15} Interflo Medical Published PCT Applicaiion No, PCT/US92/08263,
Publication Mo. W 93/06776 teaches encoding petient specific data, size, mannfacture date,
batch nuntber, sterilization date, expiration date, transducer number and fype, manufacturer's
name and address, thermistor heating eloment resistance, filament efficiency, program
segments or patient historical data., format version for the calibration data, trademark
information, catheter unique serial number, ship date, other date and {ime information,
security cod to identify manufacturer, thermal mass, fitament composition, cocfficient of
rsistance, Iayout byie, checksum, copyright, munber of seconds since a certain date, patient
weight, patient height, timestamy of 15t CO data point, and 2 count of alt CO data points in
EEPROM.

JP 2004-507307 A 2004.3.11
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[16] Dulex-Ohmeda of Boulder, Colorado markets an oximeler sensor
product that encodes data into resistor values representing pointers to 2 Tnokup table
contining coefficicnts (as in U.S. Patent No. 4,700,708) as well as indicating & range of LED
drive corent to usc with the sensor. The LEDs ate driven with a higher or lower ditve )
currents depending upon the value of the resistor i a particular sensor.

19]  Honeywell Patent No. 4,303,924 {expires 12-14-99) describes o
memory which stores characterization information, such as lincarization information for 2
pressure sensor. Alnor Instrument Patent Mo. 5,162,725 deacribes storing beth calibration
and ID information in 2 sensor memory. Seimans Patent No. 5,016,198 describes a coding
memory in a sensor with data for Jefuing sensor's chiaractetistic curve. McDBean Patent Ne.
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 cocfficients for a polynomial, Raobert
Bosch Patent No. 4,845,649 describes a PROM in a sensor storing cotrecting data.

(18] McBean Pateat Mo, 5,371,128 relates to EEPROM in sensor with
sensot type: code and calibration data, McBean Patent No. 5,347,476 describes an aceuracy
code, Qtex Patent No. 5,528,519 shows a PROM in 2 commector for oximeter.

{19]  Square [ Company Patent Na. 5,070,732 shows calibration dafa in a
sensor memory. Baxter Peient No. 5,720,293 {zalkg about different calibration information for
a catheter, inciuding a security code {encryption is discussed), serial nmber, model mumber,
D data such as calibration, manufactire, sterilization and siip date or other dafe and time

information, a softwarc program segment, sceucity code for ideniifying whether scnsor made
by same nianufacturer a5 monitor mansfachwer, fiiament or transdueer resistance, hoat
transfer coefficient, thermal roass, fiiament composition and cocfficient of resistance, layout
byte, copyright netice, checksum, random, data bytes. Porsche Patent No. 5,008,843
describes a sensor with EEPROM (D and characteristics data,

BRIEE SUMMARY OF THE INVENTION
120}  The present invention provides a metnery chip for use in an oxireter
sensor, or an sssociated adapter or connector circnit. The memoxy chip allows the storing of
patient related data, such a5 patient trending date ot a patient ID, to provide sahanced
capabilities for the oximeter sensor. In addition to providing unique data to store in such a

memory, the preseni invention include nnique uses of the data stored in such 2 memory.

JP 2004-507307 A 2004.3.11
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BRIEF DESCRIFTION OF THE DRAWDNGS
- 28]  FiG. 1 s a block diagram of a pulse oximeter system in accordance

with the present invention.

DETAILED DESCRIPIION OF THE INVENTION

[22]  FIG. | is a block diagram of 2 pulse oximeter system incorporating a
calibration memory element 56 according to the inventiou. In one erabodiment, memory
element 56 s a two-lead semiconductor digital memory chip. The calibration element is pari
of the sensor 30 which also includes Ted and infrared LEDs 52 as ip {be prior art, along with a
detector 54. 17 desiced, LEDs 52 may be replaced with other Jight emitiing elements such as
lasers. )

[23]  The aximefer includes read circuit 60, drive circuit 66, look-up tables
&2 and 63, comtroller 64, ampiifier 72, filte 74, and analog-to-digital converter 7. Read
circuit 60 is provided for reading multiple coded values across the two leads 51, 53 connected
to calibration element 56. One value is provided o 2 look-up table 62 to determine
appropriate wavelength dependent coefficients for the oxygen saturaiion cajeulation, 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 caleulutions performed by contraller 64. These additional
calculations may enhanca the performance andfor safely of the system. Contraller 64
pravides signals to a drive cirouit 66, to contrel the amount of drive current provided ta 1.EDs
52

[24]  Asin ihe prior ari, detector 54 is conpected 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 curreni to optimize the intensity range of the signel received. For proper
aperation the signal must be within the analog range of the cirenits employed, The signal
should alse be well within the range of A/D convester 76. For example, one rille that may be
applied is to adjust LED drives and amplifier gaing so that hoth red and IR signals fall
between 40% and 80% of fuil scale reading of converter 76. This requires correct and

. independent seitings for both the red and infrared LEDs.

[25]  In an epmbodiment of the prasent invention, patient-specific data such
a5 trending data or patient monitoring patameters can be aclively stored in the memory of
memory ohip 56. As the patient and scnsor travel from ward-to-ward of the hospitat, and
consequently plug inlo different oximetcrs, the patient-specilic data can be read from
Tiemery 56 of the patient’s dedicated sensor and displayed on a display screen for viewing or

JP 2004-507307 A 2004.3.11
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used by the oximeter monitor for other purposes, Memory 56 may, for exampie, b2
irplemcnted as a random acoess memory (RAM), a FLASH memory, a programimable read
only memory (PROM), an electrically erasable TROM, a similar programmable andfor
erasable memery, any kind of erasable memary, a wiile once memoTy, or other memory
technologies capable of write operations. Examples of patient specific data that can be slored
in mnemory 6 are now discussed.

[26] Patient trending data regarding the history of a paticnt’s blood oxygen
saturation (SpCh) level, pulse rate, pulse amplitude, perfusion data, and other patient data
over a period ol time can be recorded in. memory chip 56. The eximeter monitor can
contianously or periedically slore = patient’s current frend data into memary 56 to maintain a
historical data for the patient, The patient trend data can be erased from memory 56 cach
time a sensot is used on a new paticnt {e.g., each time the oxineter moritor is temed eff or
when user input to the monitor indicates 3 new patient). Alteratively, the data encoded into
mexmury 56 can be permanent and non-crasable. Further details of 2 Method and Cireuit for
Stoting and Providing Historical Physiologieal Data are discussed in ULS. Patent Apphication
o, G9/520,104 to Swedlow et al., filed March 7, 2000, which is incorporated by referonce
herein in its entirety.

[27]  As anather example, the lowest and/or highest blood oxygen saturation
leve), pulse rate, pulse amplitude value, temperature data, blood pressure, perfusion data, or
any other patient data during the monitored time may be stored in memory 50 by the oximater
monitor. T§ desived, the lowest/highest values of these paticnt parameters aver a past
specified monitoring time (e.g., 2 hours, 1 day, ¢te.) may be recorded in memory 56.

[28] Expected ranges for patient paragteters (such as pulse rate, pulse
amplirude, and blood oxygen saturation level) that are specific to = particular patient may also
be recorded in memery 56 by 2 clinician. This can be a desirable feature, becanse the
cxpected patient treuding dafa van vary significantly for each patierd. The oximeler monitor
can compare the expected range for the patient stored in memory 36 with the monitored
patient trending data to detormine if the patient’s pulse and hlood oxygen levels arc within
the expeoted range for that patient. 1f the monitored patient parameter varies outside the
patient-specific range recotded in memory 56, a warning message may be displayed on the

oximeter monitor or alarm signal may be sounded. Tf desired, any variations in the monitored
patient parameters from the expected ranges may be recorded in memory 56 along with a

time stamp.

6
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28]  Ifdesired, portions of 2 patient’s medical chart and/or past medical
history can be digitally encoded 2nd stored m memory 56 (if sufficient memory space is
available) so that this information is maintained with the patient as he is moved around and
can be easily accessed and displayed using an oximeter monitor if the patient transferred to a
different room or hospital.

[30] The pulse oximeter can keep track of how long a particular patient has
besn monitored by the pulse oximeter and can persodically store thet tims interval in memory
56 by checkitig the clapsed time on 2 counter. The sounter ray be a cirouit element in the
oxitneter monitor that is reset €ach time the oximeter monitor begins to receive data signals
from 2 sensor or each time that the oximeter monitor is furned off. The time period that a
paticnt has been monitored by the oximeter sensor may be displayed on a display screen for
viewing.

[31] The pulse oxinwter monitor may aiso include a digital elock chat keeps
track of the current date and time. The date and time that the oximeter monitor was turned on
and the datc and time that the oximeter monitor was turned off may be eocoded into the
sensor in memory 56. When fhe oximeter nronitor is funed back on again, the menitor can
display the date and time that it was last turned on and off. Tt may be desirable for medical
personnel to know the last time that paticat’s vital signs were monitored by the oximeter.

132]  The oximeter menitor instrument may 2lgo write the akum limits used
with a particu)ar patient ito memory chip 56, Alarm limils are values that represent
maximum or minimum values of patient trending data tracked by the aximster (such as blood
oxygen saturation, pulse rate, pelse amplitede, ele.) that will trigger an alarm, because they
are considered to be dangerous levels. The alanm limit values may be encoded in memory 56
by the manufzeture: or by a clinician through the oxirneter moitor prior to operation.

[33]  The oximeter monitor periodically checks the patient’s menutored
trending data against the alarm fimit values. When one of the monitored patient parameters
reaches the alarm limit value stored in memory 56, the oximeter monitor triggers an alamm
which alerts medical persounel that a problem may exist. The present invention also allows
patient-specific alarm values to be set by medical personnel (hrough the oximeter and stored

inmeragry 56 so that as the patient moves oo monitor-to-monitor (while the sensor stays

with the patient), the appropriate alarm limits need not be reset each time on the new monitar.

Instead, the alarm Jimits only need to be programmed once, of at a later time, whenever the

clinicizn adjusts alarm limits.
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[34] One of more of the patient trending data including blood oxygen
saturation, pulse rate, and pulse amplitnde can be wiitten to memory 36 along with 2 time of
oocurence whepever an alammn tueshold is crossed. Additional information, such as the
readings for a predetermined time prior to an slerm oocurrence can also be stored, and/or
periodic values during the alarm breack cun alse bo stoved in memory 56.

[35] Cusrently sensors are placed on patients at one hospital site and stay
with the patient from hospitai sitc-to-sitc. Tt would therefore be desirable to have a patient
ideatification code (patient 10) such as a unique number carricd along in the sensar so that
the recerd keeping, which occurs at each site, can link the recorded information with the
patient. Witkout a patient ID stored in the scnsor itself, the tracking has to be done manually.
This mmethod is prone to mistakes and increages the labor fovolved in managisg the patienl.

{361  Thus, in a further embodisoent of the present invention e oximeter
monitor can store a patient IFY in memory 56 of semsor 50. The oximeter has an input device
such as 2 keyhoard, touch gcreen, or seanner that aflows a patient ID to be entered and
reentered into the oxiieter so that it can be stored in scnsor memory 56, With patient
trending information being stored in memory 56 of the sensor &s discussed above, it is also
desirable 10 have the patient I stored in memory 56 so that a3 the patient poes fiom hospital
Tecation 1o location, the new location’s steff can vertfy that old trending information stared in
memory 56 was tndeed chiained from that particular patient, Medical personnel can check
that the patient I} stored in sensor 50 matches the patient I on the patient’s chart and other
paper docwnentation to verify that these medical recerds comrespond to the correct patient. If
desired, the oxirneler sensor can be interfaced with 2 bospita] computer netsork that
maintzins a database of patient ID numbers o verify the identify of the patient and ta obtain
medical records and other information. for the patient stored on hospital databases, The
patient 1D stored in memory 56 provides assurance thal any data read from memory 56 of the
gensor ia correlated with the patient they are receiving.

{371 The pulse amplitude of the measured photoplelhysmogram is an
indirect measure of blood perfusion {flow) in the local lissue, changes in bloed pressure,
vascular tone, vasocenstriction or dilation, for example, all have an effect on the pulsatile
signal strength observed with a pulse oximeter.

[38] The measursd modulation, or other measurement of pecfusion, can be
stored in memory 56 for paticnt trending purposes. The oximeler can compare cwrrent
modulatior apd perfusion data with older data from memory 56 to determine patient trends

aver time. The patieat’s pulse amplitude deteriorating aver time mey reflect a serious
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condition that demands atienlion. Therefore, it is desirable to stére and monitor changes in a
patient’s perfusion over time. Also, & maximum or mininmum perfusion Limit may be stored
in memory $6 that represents the maximam or minimum value that the patient’s measured
perfusion can reach before the sensor necds to be moved, sepositioned, or adjusted in some
other way. The oximeter can trigzer a wamning signal or light when a perfusion lumnit has
been reached or a significant change has oceurred.

[39] While the present invention has been described herein with veference
to particular embodiments thereof, a jatitude of modification, various changss and
substifutions are intended in the foregoing disclosure, and it will be appreciated that in some
instances some features of the invention will be employed wilhout 2 correspanding use of
ather features without departing from the scope of the invention a5 set forth. Therefore,
many modifications may be made to adapt a particular situation or material Lo the teachings
of the invention without departing from the essential scope and spirit of the present invention.
1t is intended that the invention not be limited o the particuiar embodiments disclosed, but
{hat the invention wiil inchade all cmbodiments and equivalents falling within the scops of the

claims.
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A D I8:

1. AT QXimeter sensor comprising:

a light emitting clement;

a light detecting element; and

a memory device for sioring digital dala, sad digital data comprising trending

data expected for a particular patient.

2 The cximeter sensor of ¢laim | wherein said memnory device encodes
trending data including blood exygen saturation data specific to 2 patient.
3. The oximeter sensor of claim 2 wherein said memory device encodes a

highest and a Ipwest blood oxygen saturation level monitored during 2 period of time.

4, The oximeter sensor of claim | wherein said memery device encodes

trending data including pulse rate data specific io a patient.

5. The oximeler sensor of claim I wherein saxd memory device encodes a
duration of time that a patient parameter decoded from signals recetved from said light
detecting element exceeded or fell below the expected trending data.

6. The exirzeter sensor of claim | wherein said memory device encodes

pulse amplilude data for a patient.

1. An oximster 5ensor Comprising.

2 Light emitting element;

a light detecting element; and

a memory device for storing digital daia, said digital data comprising # patient

identilication code.

8. Ap oximeter SESor comprising:

a light emitting element;

a light detecting element; and

2 memory device for storing digital data, said digital data comprising 4 length

of time that & patient hus been monitored using the eximeter sengor.

9 An oximeter sensor comprising:

a light emitting element;
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a light detecting element; and
a memory device tfor storing digital data, said digital data comprising a time

when an oximeter tnonitor coupled to the oximeter sensor was tumed oo ot terned off.

19.  An oximeter sensor comprising:

a light emitting element;

a light detecting element; and

2 memory devies For storing digital data, said digital data comprising oximeter

alarm Kmit values thal are patient-specific.

il.  The oximcter sensor of claim 10 whexein the alarm limit is 2 maximum

ar minireum blood oxygen saiuration level.

12, The oximeter sensor of claim 10 herein the alarm limit is a maximum

or minimura pulse rate.

13.  'The oximeter sensor of claim 10 wherein said memory device encodes

paticnt trending data after an alzrm limit valus has been reached.

j4.  The oximeter sensor of ¢laim 13 wherein said paticnt trending data

comprises perfusion data.

15.  The oximeier sensor of claim 13 wherein seid patient ircending data

comprises blood oxygen saturaiion levels.

16.  The oximeter sensor of claim 10 wherein said memory device encodes

2 pattent trending data periodically before an, alatm limit value has been reached.

17.  The oximeter sensor of claim 16 wherein said palient trending data

copprises blood oxygen satration levels.

18.  The oximeter sensor of claim 16 whercin said palient rending data

comprises blood perfusion data.

19. The eximeier sensar of claim 10 wherein said memory device encodes

a time that an alarm limit was initiaily breached.

11
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X 20. A method for storing data in an oximeter sensor, the msthod
comprising:
ernitting light from a light emitting element;
detesting Might from the light =miiting clement using 2 photodetector; and
storing digitzlly encoded data iz a temary in the senser, the digitally encoded
data inciuding a patient ID; and
tracking patient information using the patient 1D.

21. A method for storing data in an oxumeter sensor, the method
comprising:

emitting hebt from z Jight emnitting element;

detecting Light from the light emiltiug element using 2 phetodetostor; and

storing digitally encoded data in 2 memery in the sensor, the digitally encoded
data comprising trending data expected fior 2 specific pationt.

22, The method of claim 21 wherein storing the digitally encoded data in
the memory further comprises storing an expected range for blood oxygen saturation levels

specific to a patient in the memory.

23, Theméthod of claim 21 wherein storing the digitally encoded data in
ihe memory further comprises storing a highest and a lowost blood oxygen saturation Jevel

for the patient during a period of time i the memory.

24.  Themethod of claim 21 whercin storing the digitally encoded data in
the memory further comprises storing an expecied ra.nge' for patient-specific pulse rate data i

the memory.

25 The method of clatm 21 wherein storing the digitally encoded data in

the memory further comprises sioring a Jenglh of time that the patient has been mouitored

-using the oximeter sensor in the memary.

26, The method of otaim 21 wherein storing the digiially enceded data in
the memary further comprises storing expected blood perfusian data for the patient in the

WCIMETY.
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27.  The method of claim 21 wherein stonng ihe digitally encoded data in
th(; memory further comprises storing oximeter alarm limit values that are patient-specific in
the memory.

28.  The method of claim 27 wherein storing the digitally encoded data in
the memory further comprises storing monitored patient trending data received fom the

photodetector in the memory after one of the alarm limit valucs has been reached.

29, The method of claim 27 wherein storing the digitally cucoded data in

the memory further comprises storing a time that onc of the alarm limit values was breached.

30.  The method of claim 27 wherein one of the alarm limit values is a

patient specific blood oxygen saturation level,

31. A method for storing data in un oximeter sensor, the method
comprising.

emitting light from & light emfiting elemszt

datecting light from ihe Tight emitting efement using 2 photodetector; and

storimg digitally encoded dala in a memory i the sensor, the digitally encoded
data corprising a time when an oximoter monitor coupled to the oximetcr sensor was tamed

on ot tuned off in the meniory.

32. A method for stering data in an oximetor sensor, the method
COMPprising:

emitting light from a light emitting element;

detecting light from the light emitting slement using a photodelector; and

storing digitally encoded data in a memory in the seusor, the digitally cnooded
data comprising a duration of time that a patient fias been monitored using seid oximeter

8EN20T.
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