1 PROGRAMMABLE THERMOMETER AND TEMPERATURE BADGE 5 FIELD OF INVENTION
Embodiments of the present invention relate to the field of thermometers for measuring human
temperature. In particular, embodiments of the present invention relate to programmable
thermometers that can be used as temperature badges to allow other persons to view the temperature
of the wearer. 10 BACKGROUND Digital thermometers that measure the body temperature of a
human being have been on the market for many years. These thermometers generally include a
15temperature sensitive portion that may be placed, for example, under the tongue of the user, and a

digital display thﬁmm%ﬁ q%%mmma&m Iﬁ-@ﬂﬁpmtﬁgﬁéhermometers

are routinely used to measure the temperature atients. During times of epidemic or heightened
medical alert, all visitors to 20 hospitals or otheEp&BliGElaces are monitored upon entry to determine if
they are running a fever. Such precautions may be very useful in preventing the spread of infectious
diseases. However, these measures are very manpower intensive, as they require personnel to set up
temperature measurement stations and physically man all entrance points into a facility. 25 One prior

art devicesatte‘gn@f_sbtrbg\iwgwig@ problem by strapping a thermometer to a user's head.
Unfortunately, tlhIS arrangement is very inconvenient for the user, as it is difficult to use. For example,

reading a useESGRATRSABeR{tRE, BISSRARGNGTHROERIRYS 17 the Jifldah BieTenrasicuier

measuring human temperature. In particular, embeodiments of the present
invention relate {o programmable thermometers that can be used as temperaiure
badges to allow other persons 1o view the temperature of the wearer.

10

BACKGROUND

Digital thermometers that measure the body temperature of a human being have

been on the market for many years. These thermometers generally include a
15  temperature sensitive portion that may be placed, for example, under the tongue of

the user, and a digital display which provides a readout of the user’'s temperature.

in hospitals, these thermometers are routinely used to measure the temperature of
patients. During times of epidemic or heightened medical alert, all visitors to
20  hospitais or other public places are monitored upon entry to determine if they are
running a fever. Such precautions may be very useful in preventing the spread of
infectious diseases. However, these measures are very manpower intensive, as
they require personnel to set up temperature measurement stations and physically
man all entrance points into a facility.
25
One prior art device attempts to overcome this preblem by strapping a
thermomeier to a users head. Unforfunately, this arrangement is very
inconvenient for the user, as it is difficult {o use. For example, reading a user's
own temperature, or changing the batiery in the unit can be very difficult.
30  Additionally, this prior device does not provide for advanced programming or

alarms to alert a user that they may have developed a fever.



30Additionally, this prior device does not provide for advanced programming or alarms to alert a user
that they may have developed a fever. 2 It would therefore be an improvement in the art if a device or
system could be devised that overcomes one or rfiore of the above mentioned problems. 5 SUMMARY

One aspect of the present invention provides a programmable digital thermometer for. a human user
comprising: g‘tﬂ’@‘r”n@is grr?ooéeflgbv\a/ %%TS%P {6 Ta%(rg ér%ggya{s&lpaerda%&‘% of th Slgpé,@r;cgtg?g?%gl display
capable of siiewiey thet ¥empperatnresMibee dreabavegratdansgetaiebie)gonfigured to allow the
user to selectively operate the thermometer in one of a temperature taking mode, a temperature badge
mode and a programming mode; and a power source. In alternate embodiments, the programmable
digital thermometer may further 15 include at least one of: a first LED to indicate a fever condition of
the userswvheftiitidRmperature badge mode; a second LED to indicate a no fever condition of the
user when in the temperature badge mode; and an alarm buzzer to alert the user of a fever condition.
20In further embodiments of the programmablegf[%_ital thermometer, while in the programming mode,

the user may ¥ vaaBast ofbrafify paraRttelRVENiR therRYiiRete? TROIEHBTEWSerdifiG barameters
may be selegtrafiomegegrotn ORTStINgenfodseiitamper atidenisticatingewanernsenfeses status for

the user, a temperarue display, durgtign, and 2 remindes Aamime.toiomp! (s yaer (9 25retake
their temperature.”An altérnate aspect of the presentinvention provides a temperatur€ badge
10 temperature of the user; an integrated circuit (1C) configured to allow the user to
selectively operate the thermometer in one of a temperature taking mode, a

temperature badge mode and a programming mode; and a power source.

In alternate embodiments, the programmabile digitai thermometer may further
15  include at least one of: a first LED to indicate a fever condition of the user when
in the temperature badge mode; a second LED to indicate a no fever condition of
the user when in the temperature badge mode; and an alarm buzzer to alert the

user of a fever condition.

20  In further embodiments of the programmable digital thermometer, while in the
programming mode, the user may set various operating parameters of the
thermometer. The various operating parameters may be selected from a group
consisting of a set temperature indicating a fever or no fever status for the user,
a temperature display duration, and a reminder alarm fime to prompt the user to

25 retake their temperature.

An alternate aspect of the present invention provides a temperature badge
comprising the programmable digital thermometer as described above, and
means fo attach the programmable digital thermometer to a user; wherein the

30 means to aftach the digital thermometer to a user further comprises: a holder
configured to receive the digital thermometer; and a strap which allows the user
to wear the temperature badge such that the temperature of the user is visibly
displayed.



comprising the programmable digital thermometer as described above, and means to attach the
programmable digital thermometer to a user; wherein the 30 means to attach the digital thermometer
to a user further comprises: a holder configured t@ receive the digital thermometer; and a strap which

allows the usgr to wear the temperature bagj e such that the temperature of the user is visibly
Cisplayed. 3 s ok O U1 HIESant IVaRioH Erovides & mnanias for niricans 2,0,
temperature f@dyutanpsetvees ahe msiodaneihgirsg the stepibett preluding dhtighignBedfometer, the

digital thermgragigmeCMmERRIGharfeRaRIoniHe: JliguatitarisRnteiakemBRINn i RRsEAKIERRT the user; a
digital dlsplag caPab e 5 of showing the temperature of tI%e user; an mteirzgltid (flrcwté% configured
e i¥8

to allow the Ry EI8 MRAEIP OB PR PV IRARBIARYS: O Uine 8P4 Refips BKRGMGte, a
temperafure dasigewimgdthandrapemaduaenaiiterusde; amddepoated sinade (D veniigiterddte

embodiment 4, figjia | e BOKaRlen JUheh SR fiRe Ak IRBRIRER AToAdTSt bEBHpdiskGRye a fever

condition of the user when in the temperature badge mode; a second LED to indicate a no fever
condition of ##&ii8eMRA_N %ﬁ@fﬁg@%ﬁ?@%d@@%ﬁ@?aﬁ&é?ﬂé%?fﬁ‘ﬂﬂz?@q%?a‘Fé\‘i‘ tAe user of a
fever conditigawkdr kvfiister embodiments of the method, while in the programming mode, the user
may set various operating parameters of the thermometer. The various operating parameters may be

selected from a group consisting of a set temperature indicating a fever or no fever status for the user,
a tempéfature 20uisienadarandrodine ibeidiieh therterecteparnisr thenBeres @itdgestheir

temperature ofpdditional gabedimentslitheangthedemayfaitioer BIclide asdenesPrpvigisg means to
attach the programmable digital thermometer to ig@e%wr{ggre'n the 2 means%o.atta the digital
e n g'u

thermometer o R RASPE SRR S5 01 RIGVEYRE RERA W Bheter: and a
strap which allewsvtien isdinedevepertiere bplgatinedbadge suchiatma ez tarpeletuteofstie user is

visibly diSplaX?g'fever condition.
15
In further embodiments of the method, while in the programming mode, the user
may set various operating parameters of the thermometer. The various
operating parameters may be selected from a group consisting of a set
temperature indicating a fever or no fever status for the user, a temperature
20  display duration, and a reminder alarm time to prompt the user to retake their

femperature.

Additional embodiments of the method may further include a step for providing
means fo attach the programmable digital thermometer tc a user; wherein the
25 means to attach the digital thermometer {o a user further comprises: a holder
configured to receive the digital thermometer; and a strap which aliows the user
to wear the temperature badge such that the temperature of the user is visibly

displayed.

30
BRIEF DESCRIPTION OF THE DRAWINGS



30 BRIEF DESCRIPTION OF THE DRAWINGS 4 Embodiments of the invention will be better
understood and readily apparent to one of ordinary skill in the art from the following written description,
by way of example only, and in conjunction with the drawings, in which: 5Figure 1 illustrates a top
perspective view of one embodiment of a temperature badge according to the present invention;
Figure 2 illustrates the temperature badge of Figure 1 with the thermometer and cradle separated,;
Figure 3A illustrates a front view of the temperaturé badge of Figures 1 and 2 in one operational
configuration; Enc_\gre 3B |I s %slgvglr%e V|e\l\{i%f the te t:er ggégrt_U{o gadr%e %f gf%u;ge 3A; Ftl%Jre 4
illustrates an ex ddeahI pers ectlve VIEW O 055| e com onents % ed Wlét} the
thermometer pﬁ}ﬁdﬁ erdmaesplriatie ﬁﬁd@@%ﬂ%iﬂ‘mﬂgm@mmg&% iiRysiesh close-up
view of one erahaglipneshf ardisplayrinatmaybe used-uitihdaeitemparature badge of Figures 1-4.
DETAILED DESCRIPTION 25 Figure 1 illustrates a top perspective view of one embodiment of a
temperature badge 10 according to the present invention. The temperature badge 10 includes a
thermometer 0% 4 trdatsd arigRReEIRRSraiew hanp sraRadBatyel FterPRi@iEre with the

thermometer {hapd stagieidysaparaiaskritrighention;

Figure 2 illustrates the temperature badge of Figure 1 with the thermometer and

cradle separated,

10
Figure 3A iliustrates a front view of the temperature badge of Figures 1 and 2 in
one operational configuration;
Figure 3B illustrates a side view of the temperature badge of Figure 3A;

15

Figure 4 illustrates an exploded perspective view of possible components that
may be used with the thermometer portion of the temperature badge of Figures
1-3B; and

20 Figure 5 illustrates a close-up view of one embodiment of a display that may be

used with the temperaiure badge of Figures 1-4.

DETAILED DESCRIPTION
25
Figure 1 illustrates a top perspective view of one embodiment of a temperature
badge 10 according to the present invention. The temperature badge 10
includes a thermometer 20 and a cradie 50. Figure 2 illustrates the temperature
badge 10 of Figure 1 with the thermometer 20 and cradie 50 separated. Figure
30  3Aitlustrates a front view of the temperature badge 10 of Figures 1 and 2 in one
operational configuration. Figure 3B illustrates a side view of the temperature
badge 10 of Figure 3A. Figure 4 illustrates an exploded perspective view of
possible componenis that may be used with the thermometer 20 of the

temperature badge 10 of Figures 1-3B. Figure 5 illustrates a close-up view of



30 3A illustrates a front view of the temperature badge 10 of Figures 1 and 2 in one operational
configuration. Figure 3B illustrates a side view of the temperature badge 10 of Figure 3A. Figure 4
illustrates an exploded perspective view of possible components that may be used with the
thermometer 20 of the temperature badge 10 of Figures 1-35. Figure 5 illustrates a close-up view of 5
one embodiment of a display 30 that may be used with the temperature badge 10 of Figures 1-4 With
continuing reference to Figures 1-5, the thermomeéter 20 includes a body 5 22, a temperature

measuring portj ispl r ' includes a
printed circuit ngr%ﬁ%%aé%%rg ségc%ég(? Légh%{r%?b% %%ﬁgﬁé@;&ﬁ%@%ﬁ%ﬁﬁudes a

switch 41 that?ﬂé&f bigw&ivardd to enter the various operating modes for the temperature badge 10. In
some embodiments, the PCB40 may be an integrated circuit that is 20mounted within the body 22.

This will be di%Hﬁss&%m&%&%@ﬂ&%&@@%&ha@%@eﬁé,%%maeeﬁbg@ el afigsi A ED 26a

and/or a second LED 26b, as well as a button 28 that may be used to activate the switch 41 to engage

the varioud méde Lot IR BRI MERIUH PR BRSTrfe PERMBOAIRRIAY, B firkt PEBFY6584 is colored
red, while the setanithidoh) 2i6b tsooloredtgre2n.ildsiderderspootethatrotliehoalor S Aiay) ado be used.

The thermomeler, 70 MavA|Se dncliiges Ratery fray 46 and,basiesy J81RIBRKEE Sanpegies o an end
cap 49. The end cap 49 is slidingly connected to the body 20 22 to allow the tray 46 to be slid outward

to replace a b3y b& BGYYREE BtRBIVIHIaNGH O hBRE PR RAGU R B MRS A be provided,
and electricallypsogmneotethtecthe S0k diherte, peEilBiperatidre ainthederaeraturetiiasige 10 and the

thermomgger 20.wiltbe digcusseddp,Aesaikhelony 28 Hg,0eans ahneadng filpermometer 20 to

provide a temperature badge 10 is t0 use the cradle 50. The cradle 50 may include a hook portion 52
that is configured to receive a strap or lanyard 54. A user may then wear the temperature badge
around their n&ele tistingdhe=sird)d ddayThiechadleiBG iBreDhEGUPE tondéoeivectintheEDdtfieter in a

cavity 56 Sucr‘a@@v&ﬂ%@&@@&%ﬁ%iﬁlat may be used to activate the swiich 41 to engage the
various modes of the thermometer 20. In a preferred embodiment, the first LED
15  26a is colored red, while the second LED 26b is colored green. It is understocd

that other colors may also be used.

The thermometer 20 may also include a battery tray 46 and batiery retainer 48
connecied 1o an end cap 49. The end cap 49 is slidingly connecied o the body

20 22 to aliow the tray 46 to be slid outward to repiace a battery 47. A buzzer or
other vibration or noise producing device 45 may zlso be provided, and
electrically connected to the PCB 40. The specific operation of the temperature
badge 10 and the thermometer 20 will be discussed in detail below.

25 One means of wearing the thermometer 20 to provide a temperature badge 10 is
to use the cradle 50. The cradle 50 may inciude a hook portion 52 that is
configured to receive a strap or lanyard 54, A user may then wear the
temperature badge around their neck using the strap 54. The cradle 50 is
configured to receive the thermometer in a cavity 56 such the thermometer 20 is

30 securely held in place. It is understood that there are many other ways to
provide for a wearable temperature badge 10, including but not limited to
providing a hook on the body 22 of the thermometer 20. For exampie, a clip 53
may be affixed tc the cradle 50 or to the body 22 of the thermometer 20 such



30 securely held in place. It is understood that there are many other ways to provide for a wearable
temperature badge 10, including but not limited to providing a hook on the body 22 of the thermometer
20. For example, a clip 53 may be affixed to the cradle 50 or to the body 22 of the thermometer 20
such 6 that it may be clipped onto any part of the clothing or belt to hold and visibly display the
temperature measured by the thermometer 20. In a preferred embodiment, the frame 42 may be made
from polypropylene 5 plastic. The cradle 50, body622, end cap 49, and tray 46 may be made from

lonitrile b i i ) ic. T lastic.. ' t\'}%)li dical
arade. Ao B B B B R A er process
may also be u@@&!%%gf@??rgfﬁm&eﬁéw%’et?ﬁéﬂérm%ﬁ%uctive metal or metal alloy to

provide an 10 electrical connection between the battery 47 and the PCB 40. In one embodiment, the

batery &7 may bg & SngleDWRIBR A5 1B 1 s Wleriagd g e e of

batteries may also be used. In a preferred embodiment, the buzzer 45 m disc piezo
buzzer 18 ha#f§i& redORFEHEqRRNBYDT 55 RML 3876 7K R [FRY LHftB1RY0BE thafsthartypes of
buzzers or souidy/@iadiusing@eisees sneynalseBe upesktithe TempeEgusesieasigingepatian 24 may
be, by way of not limitati 5 ' is.k in the art with a
standard oral § %%t%ﬁﬁae??n%’m%?gg& é%%ﬁ%gpcgg{%-é%n@gwg %s%% £P rw u%?l{ge% gqr%% r%)%%gt%at is sized
and configure &S it TATIATHESHRY TPEIECHRERROATRIEE 2018 4Bathay fthAI®AN integrated
circuit (IC) suckiamarmEnoegriohesas asr ppticationtiSeesiiallptegeate dilsiyctASIKR) 4not shown),
that provjdes t iou ionalities for. 25 the ometer 20, whi ill he degcribed in more
detall bel@w. Ir‘%Il %%@é%errﬁé%@%ggﬁir%%mgt%% int%o r%%%@e giléﬁFﬁ%ocﬁp m%nﬁ%fctured by

Microchip TecAREREY $hb. Bedrited dfebtAtdccd B IHRYPREFHRAdP BetAiEask theibattery 47,
PCB 40, LED'srGas i, tdispdaye3 0 temperatisre-theanisies B4,.aed switch 29, as is known to those of
skill in the art. 30 In a preferred embodiment, the thermometer 20 uses a standard interrupt driven

push button 28 interface. It may have a measurement accuracy of 0.02C or better, and a
measurement faRgBrREHESL BEPRIIMEDE TR L HEdUNttgredn PEBs26un 2Btr Rz h&r&Z® minimum
luminous: hitensitinaf d0asedaiduliiiapally, dhe.57KHz to 6.5 KHz. It is understood that other

types of buzzers or sound producing devices may also be used. The
iemperature measuring portion 24 may be, by way of example and not limitation,
a BO3ET thermistor as is known in the art for use with a standard oral digital
thermometer.

20
The PCE 40 may be a single or multi-layered PCB that is sized and configured to
fit within the body 22 of the thermometer 20. The PCB 40 may inciude an
integrated circuit (IC) such as a microcontrolier or an Application Specific
integrated Circuit {ASIC) {not shown), that provides the various functionalities for

25  the thermometer 20, which will be described in more detail below. In a preferred
embodiment, the chip may be a PIC16F813 Microchip manufactured by Microchip
Technology Inc. Standard electricai connections may be provided between the
battery 47, PCB 40, LED's 26a, 26h, display 30, temperature thermistor 24, and
switch 29, as is known to those of skill in the art.

30
in a preferred embodiment, the thermometer 20 uses a standard interrupt driven
push button 28 interface. It may have a measurement accuracy of 0.02°C or better,
and a measurement range from 32.0°C to 42.0°C. The red and green LEDs 26a,

26b may have a minimum iuminous intensity of 90mecd.  Additionaliy, the



thermometer 20 may be provided with test pads (not shown) for automatic self testing. The display 30
may be a standard 3.5 digit LCD display, as is known in the art for Suse with thermometers. It is
understood that other types of displays may also be used. The display 30 is illustrated in Figure 5. In a
preferred embodiment, the microcontroller Input/Output (10) pins may drive the LEDs 26a, 26b directly
at not more than 10mA forward current. The microcontroller 10 may have one 10 pin that generates a
hardware interrupt to wake up the microcontroller from the sleep mode, and one 10 pin to activate an

automatic seIfE§ é't'%? embod nts, the micr c nt oII y. come with in-circuit
programming cgépgbﬁﬁy an 8co protgc?lon f}e ea E?etsesa ﬁave é’m aggi t’T}\LfoO c%zg{nnels with a

minimum 10-bi#¥8¥lution and internal reference voltage tled to 15Vdd and Vss (power supply voltage
of the IC). The microcontroller may have at least 16 bytes of EEPROM to accommodate the storage of

operating paramgtg%) n %Br%ferrggl quggarg%w% 5h tT ogan rolleg may be Al ‘?]ramrmed to operate
t

the thermometer 2 rée différent operatlonal modes, eter mo e emperature Badge
mode, and Mé&ffi§ AdfuEBRNfsER. ih 'f~hi§‘éﬁﬁﬁ@érmf@ﬁi,Qﬁ@&%@ﬁt%dﬁ%ﬁiﬁtl@ﬁmﬁ'@aéﬁ operating
mode would nosexcaee heptallagingiitsesmomeateyudosie: less than 250uA average with LCD 30 and
the analogue circuit switched on. Temperature Badge Mode: less than 10uA average with one
LED 26a, 26b 25f|ash|ng for 2 milliseconds at 1 second intervals. Menu Adjustment Mode: less than
100uA averag¥§l witia'errs B e ahrdinenaribetie dpcapiaketiriy QWi dPORINV IR SAka NSy reference

to the drawingsithe26ariaes apetaiianabaspestsaf enA forward current. The microcontrolier
10 may have one 10 pin that generates a hardware interrupt to wake up the
microcontrolier from the sleep mode, and one 10O pin to activate an automatic seif-

test routine. in scme embodiments, the microcontroller may come with in-circuit

programming capability and code protection features, and may have at least two

ADC channels with a minimum 10-bit resolution and internal reference voltage tied to

15 Vdd and Vss (power supply voitage of the IC). The microcontroller may have at least

16 bytes of EEPROM toc accommodate the storage of operating parameters.

In a preferred embodiment, the microcontroller may be programmed to operate the
thermometer 20 in three different operational modes, Thermomeier mode,
20  Temperature Badge mode, and Menu Adjustment mode. In this embodiment, the
current consumption for each operating mode would not exceed the following:
Thermometer Mode: less than 250uA average with LCD 30 and the analogue
circuit switched on.
Temperature Badge Mode: less than 10uA average with one LED 26a, 26b
25 flashing for 2 milliseconds at 1 second intervals,
Menu Adjustment Mode: less than 100uA average with LCD 30 enabled and

the analogue circuit switched off.

With continuing reference to the drawings, the various operational aspects of the
30 thermometer badge 10 will now be discussed. It is understood that there are many
variations in operating frequencies, mode selection, power consumption, operating
times, button 28 press times, etc., and that all such variations are deemed to fall

within the scope of the appended claims.



30 thermometer badge 10 will now be discussed. It is understood that there are many variations in
operating frequencies, mode selection, power consumption, operating times, button 28 press times,
etc., and that all such variations are deemed to fall within the scope of the appended claims. 8 In a
preferred embodiment, the microcontroller in the thermometer 20 may operate at two different
frequencies. For example, the microcontroller may operate at a low frequency (e.g. 32KHz) for normal
operation, which consumes less than 11uA of pow&r; and at a high frequency (e.g 4MHz and above) in
crder 0 sounq IaSRferel iR kARSI and AUk, The swihino of e aperaling freauency
(from low to high &hd Vice versa may’be SeAmIess an may not generate or reéfw € any internal reset.
The microconfréiietifagnaienHan@eas lomop SnarBieehenBis abrIttYRE iRgE ORI StEhah A BDMA of power.

10During operrétamsridie @1Erocarizplier Mayantpesiesd Makde wheneves ikis reariredito stelay for a

predetermined duration, eg. Q.25 sec, 0.5 sec Ji and 2 sec, and walgteu automatically using the
internal timer that 1§ Sgr %??r?é%%@?&é‘%ﬂ%%ﬁ '?t'g%naa?glﬁbtﬂvee '?c?é%%rn ?oﬁ%rnﬁw%? gr%z\ﬁ%f)é for a "Long

sleep mode" itaiétive Midzamdfidhiormime withiagvakew Bpsiasnsrres wredyftem I8y 15 In a

preferred embggimeiatRBcR & traINRs uyebadgad sriayned ainbninserdadie Baltensinto the
thermometer pl),gsr"g n,F%he &e;ch%ra%}”ﬁSrbn@}%Q%]lQ r‘{%i\lll eéwtl%‘rN theV‘\(I’{Qesr@69mn%t%re OT% (go alrlrcgw a userto
take their tempera'ure.@Slml art , whenin he?ong s?eep m é)e, pressf)ng the buttor 28 Wit activate the
Thermometer i@f§dBaT hE0PD efsemigiay press the push and release button 28 to take their temperature.
The display 30 could, for example, read "Lo" on the LCD display 30 until the measured temperature
exceeds a minimum measurement range. Tq%temgera(turgi readi%%éna])(ebe up%ated at.0.5 second

. urng opera 305\ em{r OH’EI’{) rma Fi’} ar sie m nave IS reawre .
intervals. The thermometer 20 may then automatically enter Temperaturé Badge mode arter the user's

temperature iSl@ay 55 mredsirsranae Baekenesd &, 2asasicPdrentrolieemaldbe rograimed to
flash the Red Wk 2¢a dlitbedenaperadine pethadiaer itngoteathrnresiugldonicafioRpNtemperature.

Similarly, the microcontraller may be programmed to flash the Green LED 26b if the temperature of the
et s Ioss b e B A B B S R e e e e 20 may

include both arfStpRRdargase patiEpvaben bBB. FEsE eREPRBan 28b may flash, by of example and not
limitatiom for a duration of 2 milliseconds at 1 second intervals. 9 The user may push and release the

button 28 to recall their last taken.temperature (after displaying,"dL"), set-point temperature (after
cisplaying 5P A TR B AL (et g S e TR U o RT3 the button

28 for 2 secorBtEsyrtlientts THermeRreEr RABIEE: 1H18 (RDERSESYE thagderhaP duthtory ey

Thermometer mode to aliow a user to take thelr temperature. Similarly, when in the
long sleep mode, pressing the button 28 will activaie the Thermometer mode. The
20  user may press the push and release button 28 fo take their temperature. The
dispiay 30 could, for example, read “Lo” on the LCD display 30 until the measured
temperature exceeds a minimum measurement range. The temperature reading
may be updated at 0.5 second intervals. The thermometer 20 may then
automatically enter Temperature Badge mode after the user's temperature is taken.
25
In Temperature Badge moede, the microcontreller may be programmed to flash the
Red LED 263 if the temperature of the user is more than or equal to a set-point
temperature. Similarly, the microcontrolier may be programmed to fiash the Green
LED 26b if the temperature of the user is less than the set point temperature. In a
30 preferred embodiment, the thermometer 20 may inciude both a red and a green LED
26a, 26b. The LED's 26a, 26b may flash, by of exampie and not limitation, for a

duration of 2 milliseconds at 1 second intervals.



5also be used. While in the Thermometer mode, the user may push and hold the button 28 for 2
seconds to enter the Menu Adjustment mode. A default display, such as "dL" may be shown. The user
may then push and release the button 28 to toggle from "dL" to 10 "SF to "Hr" and back to "dL". The
user may push and hold the button 28 for 2 seconds to confirm selecting "dL" (to recall the last 10
temperature readings), "SP" (to adjust the Set-Point temperature) or "Hr" (to adjust the flashing
duration). While in the temperature recall sub mertu "dL", the display 30 may show "001" for 15 one

second, followgd by the latest temperature taken. The r pl dtg@l;gqg ApL8 to display
"002" for oneviﬁégo%g 1}(5“%)6\%35&53? Ggr%gggﬁt?\%t%ighﬁn%sgfaﬁ%ta en?&etc. The cﬁé%% 30 may show

"End" when at@ferefigriatng daka) recbrrntT HENseat vhay Fifsh dsrivdngasebuRBA 285N peat the
sequence agadiratiés Uatersiepa gt raete thaa J&etempepati enaasinpshenaytize S@red s desired 20

While in the SeL BRI AUUSHTENTRURMN, Foad e RIBY SRR MLIR BHERNF3PTPomnt
value. The user may push and release button 28 to increment the set-point by, for example, 0.1C. In a
preferred @mbdeirhentsefle valid set-point temperature is between 37.0C and 38.0C. It is understood

that other set points 25 may also be used. While programming the thermometer 20 using the "SP" sub

menu, when QCis e in r in i il th
display 30 10 THHE T B R R e the

value. 30WhilesRomis flastiieg therMrsty Agjlustmentt Sasemehdefrt #R0efHEmte 20NN display the
current flashingecimation Madussef ey sesrmaypash rekdgelpassshoitos 28iggletreasdlthe flashing

duration py, for mple, 0.5 Hour. It is yndersto ther,intenv Ina
preferre embosgfgrr?tgnﬁhg ?%Stﬁ%% %urda%()ne{rﬁé\fgee%%é%\% eSnHln.éOﬁ grﬁ? fr;.%gh%lﬁ?%gszvﬁgp%ogramming
the thermomeﬁ@r@@%ﬁ@oﬂf@ﬁhée'ﬁﬁ*‘%BdHe(r‘FEJ,"%&rﬁ@ﬂé%&@r%”i@%ra‘fé’a,rﬁﬁ%ﬁ%}aﬁ§ releasing the

button 28 will rejukiuia the da-hour curabanureheruser (maypusthandsholg durtiten28 for 2 seconds to
confirm and save the value. 5While in the Menu Adjustment mode, if the button 28 is not pressed for

more than, by
_ While in the temperature recall sub menu “dL”, the display 30 may show “001" for

15  one second, foliowed by the latest temperature taken. The user may push and
release button 28 to display “002" for one second followed by the second latest
 temperature taken, etc. The display 30 may show “End” when at the end of the data
records. The user may push and release button 28 to repeat the sequence again. It
. is understood that more than 10 temperature readings may be stored as desired.
20
While in the Set-Point adjusiment sub menu "SP”, the display 30 may show the
current Set-Point value. The user may push and release bution 28 to increment the
set-point by, for example, C.1°C. In a preferred embodiment, the valid set-point
temperature is between 37.0°C and 38.0°C. It is understood that other set points
25 may also be used. Whiie programming the thermometer 20 using the "SP" sub
menu, when 38.0°C is reached, pushing and releasing the button 28 one more time
will return the display 30 to 37.0°C. The user may push and hold button 28 for 2

seconds o confirm and save the value.

30  While in the flashing duration adjustment sub menu “Hi", the thermometer 20 will
display the current flashing duration value. The user may push and release bution
28 to decrease the flashing duration by, for exampie, 0.5 Hour. it is understood that
other intervals may also be used. In a preferred embodiment, the flashing duration

may be between 1.0 and 12.0 hours. While programming the thermometer 20 using



way of example and not limitation, 10 seconds, the thermometer 20 of the Temperature Badge 10 will
automatically return to Thermometer mode. Other default values may also be used. 10During power
up, the firmware of the microcontroller may check the calibration flag in the EEPROM to see if it has
been calibrated, The microcontroller may enter the calibration routine automatically if the thermometer
portion 20 of the Temperature Badge 10 has not been calibrated. By way of example and not
limitation, calibration may be done at 37.0C by imffersing the thermometer portion 20 of the

Temperature 42.Badag %10 A d et o Sty akiansh eraand, fBlourd pypressing and

releasing the button 28. When calibration is completed, the buzzer 45 will sound and LEDs 26a, 26b
may flash 5 tiffés&uAdieafEetié QHHrd*‘{F?é‘%Iib-FBﬁdﬁ?er&@éQ“ﬁé’ﬂ%éWﬂaﬁPP@ﬁ@@ef?ﬁ@ battery 47
and re-insert tesstatdntrponfiopaeraiions Mtemthe Temperature Badge 10 is calibrated, it can be forced
to redo the calibration. This 20 may be done, for example while in the Thermometer mode, by
immersinc%the thermometer portion 20 of the Temperature Badge 10 into cold water of less than 2.0C

for 10 second¥Vhilkdbies MAguNd veieasiiicdf bilttdrien AL PHRESAHEN BRIEHAB &ibration
routine as desetibedf abarep25Bugingtnitattpmaerip sidbeitactoey tifdhetestepazlisdctheated by the

tester, the iMmpEAUBE LAl #0ie/h L sRUHE! modR, ARG ersler Maube eapected Lo the

pads of the thermistor 24 (at this stage the thermistor is not soldered yet) to simulate the temperature
of 37.0C. UpoRsitl caie B iemPEa 8%hg pushed and released the firmware may sound the buzzer
45, flash the Red and Green LEDs 26a, 30 26b, and display from "00.0 C" to "99.9 C" in sequence. It

then corygrts B AnBIoic Rt idldial andkspmnalrsdiaY D e deaiermingg-asedagnd limits. If tis

outside the pass band limits the Red LED 26a mae/ light up_continuously. If it is within the pass band
limits the Grehe EBPE6MMaysrsHf dphesitpribaaIpratet it iShenBirQestraist tawarsud Gperational
parameters disatisstidrabaueeireitdciagdaty mothéntitecntorzuttopa2ipuzh dimes, Temyeeeatcre limits, self

test procedureg, fash) il A AIBerAOYATIDBPIS IS ERATRY he adelesgaissired. Al

such 5changes in‘operating parameters are deemed to fall within the scope of the appended claims.

Embodiments @fiketdmnpeiatire baugenersnthipresamaientieiigteligeiseemperature
15 Badge 10 into a liquid bath of 37.0°C for at ieast 10 seconds, followed by pressing

and releasing the button 28. When calibration is completed, the buzzer 45 will sound
and LEDs 26a, 26b may flash 5 times to indicate the end of the calibration process.
The user may remove the battery 47 and re-insert to start normal operations. After
the Temperature Badge 10 is calibrated, it can be forced to redo the calibration. This
20 may be done, for example while in the Thermometer mode, by immersing the
thermometer portion 20 of the Temperature Badge 10 into cold water of less than
2.0°C for 10 seconds, and pressing and reieasing the button 28. The user may then

enter the calibration routine as described above.

25  During initial power up at the factory, if the test pad is activated by the tester, the
firmware automatically enters the self-test mode. A 30K resistor may be connected
to the pads of the thermistor 24 (at this stage the thermisior is not soldered vet) to
simulate the temperature of 37.0°C. Upon detecting the button 28 being pushed and
released the firmware may sound the buzzer 45, flash the Red and Green LEDs 26a,

30  26b, and display from “00.0 °C" to “98.9 °C" in sequence. |t then converts the
analogue input to digital and compares it with pre-determined pass band limits. [f it
is outside the pass band iimits the Red LED 26a may light up conlinuously. f itis
within the pass band limits the Green LED 26b may light up continuously.



advantages over the prior art. The temperature badge combines functions of a 10 clinical thermometer
as well as single or multiple-level temperature indicators. The temperature levels are user
configurable. There is a timing mechanism which allows users to set the intervals between
temperature measurements. The temperature badge also provides an internal logging function to keep
a history of measured temperatures. 15 One example usage of the temperature badge of the present
invention is in the monitoring of community tempefldtures during, for example, SARS, HIN1, or other
disease outbreaks. This temperature badge removes the need to set up temperature measurement
stations at the entrance to various locations in order to measure the 20 temperature of each individual.
Instead, the tefipalRErEIRsIGEtdNEWaT L U SPRS IR PRI ARSIEGVHSSYSRPIE AR FatiR-EINE display it
prominently tobimdicatentizel levelaivedigiudheimesa suredtempdraitay ediilsst Thedeekat flmbich the
measured temgiabie 2l BiAY- DeaminsDrdinbivedy A mandns adsaler aisgtponfigured

interval. Users may be’ remln ed to re-measure their température once 25 the device has timed out.
The températlﬁ@ﬂgr?é’sh‘bld’ﬁ’f“é@@& RPRIGEE arPEaffemss B8 (REriiRgtRAEsPEELES display
provides easydigendeaiigiration and a highly visible temperature display which allows others to view
the user's temperature. The timeout period for re-taking the user's temperature may also be set
according to different guidelines. 30 Using embodiments of the temperature badge as described

above, individ AR Rt IOt BIRSSRINEERME ATLRE By RIESAMIRTRBRERYE R TYERlure
measurementsd¥iiesbempesattire Bradgerimayrepeateiatreiffedgat enodésBadgiontode 40 indicate a

pover ol NOdTieS ¥h%mu&eTaeéwme£§r§nBag oﬁorﬁﬁﬂfﬁ oR89 L sRamAyHHaleaLhergrometer: and

Menu Mode for configuring the Temperature e. In the Badge mode, the disp Ia% or LEDs may
indicate whet%%%&%@&*#f@ﬁﬁ@rﬁﬂﬁ@ﬁ@g sé-ﬁ‘%r%ﬁ’o‘?‘/@rﬁwgmﬁmr% §Ur¥a threshold
temperature. ARatatm datizrerinteryAisodiweretivatekibtive temperatusets aﬂib@/earmseitm@nflgurable

threshold tem%%@%&fs;sm?ow@e@ds% AfdanaluRsienality o edrdondp e ot nly "ever” o

"No Fever", but other situations as well. For example, the display, LEDs and buzzer may help to
ensure that a $/BRSEEIYSE0 maintained at an optlmal temperature preset by the user. The operating
temperatige range may be pre-programmed to ensure that the subject maintains a temperature which

' below an oRUHIALIEMARIAIUIG. 1B %:RpOAInMeRla s sieskasRdARtRE Lymar being. The

temperature badge may thus bé used by, for example medical personnel when monitoring persons

coming into a M&AEAEN 5 faemiguAlyciFRBsHP s EHTBEr dRireBaRe FATDSD, FoPERAmple, by
academic persismeltonesdicr. a oanditiparaiithéiadgadenisyeaarttldodddntifyestydenisardiorenay be

running a fevep, agRLabitent s 1ETLREIRIE TR dR MeRieRle P BRRLY Ederdafigw-up prior to
spreadlng disease throughout the classroom.
0 femperature of each individual. instead the temperature badge allows a user to

measure their own body temperature and dispiay it prominently to indicate the level
at which the measured temperature falis. The level at which the measured
temperature falls may be prominently displayed, and may time out after a user
configured interval. Users may be reminded to re-measure their temperature once

25  the device has timed out. The temperature threshold needed to trigger an alarm may
be user configurable. The LCD display provides easy user configuration and a highly
visible temperature display which aliows others to view the user's temperature. The
timeout period for re-taking the user's iemperature may also be set according to
different guidelines.

30
Using embodiments of the temperature badge as described above, individuals can
track their own body temperature by recalling the previous temperature
measurements. The Temperaturs Badge may operate in 3 different modes: Badge

mode to indicate a “Fever” or “No Fever” status; Thermometer mode to function as



It will be appreciated by a person skilled in the art that numerous variations and/or modifications may
be made to the present invention as shown in the specific embodiments without departing from the
spirit or scope of the invention as broadly described. The present embodiments are, therefore, to be
considered in all respects 25to be illustrative and not restrictive. 13 CLAIMS 1. A programmable digital
thermometer for a human user comprising: a thermistor to allow the user to take a body temperature of
5the user; a digital display capable of showing thetmperature of the user; an integrated circuit (IC)

configured (o gligw, the useLiPiselealivaly opeiatf esmomelern oa of ¢ temperalure taking
10mode, a temperature badge mode and a programming mode€; and a power soufce. 2. The
programmableB@rfigal thermometer of claim 1, wherein the digital thermometer further comprises at
least one of: 15a first LED to indicate a fever condition of the user when in the temperature badge

mode; in the Badge mode, the display or LEDs may indicate whether a measured
§ temperature of a user is above or below a user configured threshold temperature.

An alarm buzzer may alsc be activaled if the temperatwre is above a user
configurable threshoid temperature. This provides additional functionality of the
badge to indicate not only “fever” or “No Fever”, but other situations as well. For
example, the display, LEDs and buzzer may help to ensure that a subject is

10  maintained at an optimal temperature preset by the user. The operating
femperaiure range may be pre-programmed 1o ensure that the subject maintains a
temperature which is below an optimal temperature. In some embodiments, the
subject need not be a human being. The temperature badge may thus be used by,
for exampie medical personhel when moniforing persons coming into a medical

15 facility. Alternately, the temperature badge may be used, for example, by
academic personnel to monitor & condition of their students, and io identify
students who may be running a fever. Such students could then be referred to
medical personnel for further follow-up prior to spreading disease throughout the
classroom.

20
it will be appreciated by a person skilled in the art that numerous variations and/or
modifications may be made to the present invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects

25 to be illustrative and not restrictive.



a second LED to indicate a no fever condition of the user when in the temperature badge mode; and
an alarm buzzer to alert the user of a fever condition. 20 3. The programmable digital thermometer of
claim 2, wherein the first LED is colored red and the second LED is colored green. 4. The
programmable digital thermometer of any one of the previous 25claims, wherein while in the
programming mode, the user may set various operating parameters of the thermometer. 5. The
programmable digital thermometer of claim 4, whetgin the various operating parameters are selected
from a group cg: W of a set 30 temperature indicating a fever or no fever status for the user, a
temperature di E‘I ration, and a reminder alarm time to prompt the user to retake their
temperature. 14 6.A temperature badge comprising the programmable digital thermometer of any one

of the previous clajms, amdpm%eé}ﬁ&%@@a&aemW%%mfaamfeéﬂigjpﬁémgm%ﬁﬁ{sﬁﬁ@ user;
wherein the means to attach the dlgtal thermomeﬁer to a user 5further comprises: a holder configured

to receive the digital thermometer; AR M SIPE B QWi dReER IR SR PRIV IS PRAEAINIR S rature
badge such that the temperéiteresefthe user is visibly displayed.

a digital display capable of showing the temperature of the
user;
an integrated circuit (IC) configured fo allow the user to
selectively operate the thermometer in one of a temperature taking
10 mode, a temperature badge mode and a programming mode; and

a power source.

2. The programmable digital thermometer of claim 1, wherein the digital
thermometer further comprises at least one of:
15 a first LED to indicate a fever condition of the user when in the
temperature badge mode;
a second LED to indicate a no fever condition of the user when
in the temperature badge mode; and
an alarm buzzer to alert the user of a fever condition.
20
3.  The programmable digital thermometer of claim 2, wherein the first
LED is colored red and the second LED is colored green.

4. The programmable digital thermometer of any one of the pfevious
25 claims, wherein while in the programming mode, the user may set
various operating parameters of the thermometer,

5. - The programmabie digital thermormeter of claim 4, wherein the various
operating parameters are selected from a group -consisting of a set

30 temperature indicating a fever or no fever status for the user, a
temperature display duration, and a reminder alarm time to prompt the

user to retake their tempefature.



107.A method for indicating the body temperature of a user to others, the method comprising the steps

of: providing a digital thermometer, the digital thermometer comprising: a therrnistor to
allow the user to take a body temperature of 15the user; a digital display capable of showing the
temperature of the user; an integrated circuit (IC) configured to allow the user to selectively

operate the thermometer in one of a temperature taking 20mode, a temperature badge mode and a
programming mode; and a power source. 8. The rhéthod of claim 6, wherein the digital thermometer

further comprisesgat least ongRf-2aa-first]ab:to ingicateiadevel-congi tsdisefigupen in the

temperature badge mode; a second LED to indicate a no fever condition of the user when in the
temperature badge modSERATAREIAHTB 20 25 LB PR AL PEITSeRR? Co7RITAS. 255Ch

the programmabie digifal thermometer to a user;
_ wherein the means to attach the digital thermometer fo a user
5 further comprises:
a holder configured to receive the digital thermometer; and
a strap which allows the user to wear the temperature badge

such that the temperature of the user is visibly displayed.

10 7. A method for indicating the body temperature of a user to others, the
method comprising the steps of:
providing a digifal thermometer, the digital thermometer
comprising:
a thermistor to allow the user to fake a body femperature of
15 the user; _
a digital display capable of showing the temperature of the
user;
an integrated circuit (IC) configured to allow the user to
seleciively operate the thermometer in one of a temperature taking
20 mode, a temperature badge mode and a programming mode; and

d power source.

8. The method of claim 6, wherein the digital thermometer further
_ comprises at least one of:
25 a first LED to indicate a fever condition of the user when in the
temperature badge mode; '
a second LED to indicate a no fever condition of the user when
in the temperature badge mode; and
an alarm buzzer to alert the user of a fever condition..
30
9. The method of claim 8, wherein the first LED is colored red and the

second LED is colored green.



9. The method of claim 8, wherein the first LED is colored red and the second LED is colored green.
15 10.The method of any one of claims 7-9, wherein while in the programming mode, the user may set
various operating parameters of the thermometer. 511.The method of claim 10, wherein the various
operating parameters are selected from a group consisting of a set temperature indicating a fever or
no fever status for the user, a temperature display duration, and a reminder alarm time to prompt the
user to retake their temperature. 10 12.The methotbof any one of claims 7-11, further comprising a

step for providing mgansr%]a&%ﬁﬁ &Qe ﬁrogrq?mgp@blgfdiglié%@e%c,)m\@ﬁgé% auser; z;i1nh (;[laeer

wherein the means to atta igital thermometer to a user 15further comprises:
configured to receive thREBTMABHIBAMSRE,QHIET M2y SREPHPHEPRRGHIEARAIRBF T Wefr the
temperature badge suchtisahérendemperature of the user is visibly displayed. 20

5 1. The method of claim 10, wherein the various operating parameters
are selected from a group consisiing of a set iemperature indicating a
fever or no fever status for the user, a temperature display duration,

and a reminder alarm time io prompt the user to retake their

temperature.
10
12.  The method of any one of claims 7-11, further comprising a step for
providing means to afiach the programmable digital thermometer {o a
user;
wherein the means to atitach the digital thermometer to a user
15 further comprises:

a holder configured to receive the digital thermometer; and
a strap which aliows the user o wear the temperature badge

such that the temperature of the user is visibly displayed.

20



