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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

beerPrcsRIRHRT AR DI THERM GMET R AN EEMPERAY URE

include a 15 temperature sensitive portion that may be placed, for
example, under the tongue of theB&dP@Rd 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

haspilsPpisiABRlic places are monitored upon entry to determine if
they are running a fever. Such precautions may be very useful in
el 4l

or Mg e SofREPETS T INSIL s Eaals. PIdR Vst et dAsRaTIsEES for
aressmjiroahpower ieterswieras thepagipite persbadiehéntseviighe present

RIRRISIE RERSHEIRG PR Eans AR RI=IGRlY 3aBAlleR AN perature

points into a facility. 25 One prior art device attempts ?o overcome this
PIoBREH thE%ﬁﬁ%?é REHHIBMEIRG IPTesr RS ORIRIRAtely, this

arrangement is very inconvenient for the user, as it is difficult to use. For
example, reading a user's own temperature, or changing the battery in

th%\)urnit anﬁﬁ very difficult. 30 Additionally, this prior device does not
p? S35 AN Bnced programming or alarms to alert a user that they may

Haigéad dvetopettiafeter Retsweultktbedyfteanbe anrampirevementiaitigeharve
ifdeuicary sieMEPMdReyears. These thermometers generally include a
temperature sensitive pottion that may be placed, for example, under the tongue of

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

In hospitals, these thermometers are roufinely used to measure the temperature of
patients. During times of epidemic or heighiened medical alert, all visitors to
hospitals 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.

One prior art device attempis fo overcome this problem by strapping a
thermometer to a users head.  Unfortunately, this arrangement is very
inconvenient for the user, as it is difficult to use. For example, reading a user's
own temperature, or changing the battery in the unit can be very difficuit.
Additionally, this prior device does not provide for advanced programming or

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



10

15

20

25

30

devised that overcomes one or more of the above mentioned problems. 5
SUMMARY One aspect of the present invention provides a programmable
digital thermometer for a human user comprising: a thermistor to allow
the user to take a body temperature of the user; a digital display capable
of showing the 10 temperature of the user; a printed circuit board having
an integrated circuit (IC) configured2o allow the user to operate the

PEMRMBEEIErOMR Ui ASRREHALII S HENGHMOG &IPS BAE%e

mode and a programming mode; and a power source. 15 Inalternate
SRR Y AREPRE GRMIRTABIE Sidie PR ATTRESEPARIPHSIfer include
at least one of: a red LED to indicate a fever condition of the user when in
the temperature badge mode; a green LED to indicate a no fever condition
of the user when in the temperature badge mode; and an alarm buzzer to
MR Ser of a fever condition. 20 In further embodiments of the
programmable digital thermometer, while in the programming mode, the

USEE MAY,SE VaFIoMR ORRLAting RATAMEIE' SIS tNSMBAIBRIAIMEBR,  digjtal

various operating parameters may be selected from a group consisting o

dneSRmpardRirg hieRiHEra TS 5iNgo FeaSisios R A i Hsss 1§ take
tennwgatwmmmqgedufaﬁm Land aarefigitaledalsiog thamestoeproimgidiveng the
USRS KEFBKS tReILIRMRe RIS ARalienals ASPRGIA! R 888 ircuit (1)

invention provides a temperature badge comprising the programmable
RO DA ES RRCTRRPERE B?éﬂﬁ”@@"ﬁﬁ%eédg RS Phen P Srature
peagranmeb|edigitap thetumo hatgetoradsexnw e ngiodgizenmean sitadattachl a
thvgégig@ngymometer 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
dispiagedciid vuwstheratpabtoptbgrpresebla vigittiokhprovidesesa methbdther

fg{dﬂg.@%@%@%n@ of: a red LED to indicate a fever condition of the user when
in the temperature badge mode; a green 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.

ire 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 time to prompt the user to

retake their temperature.

An alternate aspect of the present invention provides a temperature badge
comprising the programmable digital thermometer as described above, and
means to attach the programmable digital thermometer to a user; wherein the
means to attach the digital thermometer to a user further comprises: a holder
configured io 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.
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body temperature of a user to others, the method including the steps of:
providing a digital thermometer, the digital thermometer comprising: a
thermistor 5 to allow the user to take a body temperature of the user; a
digital display capable of showing the temperature of the user; a printed
circuit board having an integrated circuit (IC) configured to allow the user
to operate the thermometer in one &f a temperature taking mode, a
temperature badge mode and a programming mode; and a power source.
10 In an alternate embodiment the digital thermometer further comprises
4 [BakeoRBRSC e PIP TS Th TV ERINTOrRY IEsA R BIPBIth i SBR RHE fhe
thedjermperatatte bagdge mese @ gteen LEDR tendiontemaniifgvitie steps of:
iti f the in the temperat ; ]
B B S it & Lo
tHeARAHBE, URRTIL iR BEY ARARBIG GRS, ifeusser arfiRitalefishiay sgpable
apesatinghpatametensabtbe thertemeater. Fhprradousraperading having an

Rﬁ{@épﬁé%r%i%@{ H@Fgg?ﬁ;! 450{5] QI?\W% (Efgg"? i%%ﬁgja?estﬂgggermometer in

temperature indicating a téver or no fever status for the user, a

teRf bt aretSHBSR tir d8bRIa P e MintferREsFH EmBABCS ompthand
usegtanetakertaelis; terpesaisesdddidional embodiments of the method
may further include a step for providing 25 means to attach the
programmable digital thermometer to a user; wherein the means to attach

tHe HigREPTRIGIRRIEINME Y (e CaifdPeBRIBASES: ‘%"ﬁ&?&é&o@éﬁﬁ@ﬁr@d'?@ﬂ
receive:the digitabfbermonaeisk andastrapvditionh alfows thearsernéd Wweathe

ﬁ@%ﬁ@?&tﬁ@“ﬁ% RQQqQSQSeU% Rﬁ?@é&@%ﬁ TPGIAIIE O e HSEE ISHHSIBM of the
isplayed. 30 BRIEF DESCRIPTION OF THE DRAWINGS 4

EiRBoUiRR IS RO RRERIBR IR MR GrRIABBPAREG SR IF the user
affpafenirtooetiegont ordinary skill in the art from the following written
description, by way of

in further embodiments of the method, while in the programming mode, the user
may seil various operaling parameters of the thermomeier. 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 time to prompt the user o retake their

temperature.

Additional embodiments of the method may further include a step for providing
means to attach the programmable digital thermometer to a user; wherein the
means to attach the digital thermometer to a user further comprises: a hoider
configured fo 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.

BRIEF DESCRIPTION OF THE DRAWINGS
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example only, and in conjunction with the drawings, in which: 5 Figure 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; 10 Figure 3A illustrates a front view of the temperature badge
of Figures 1 and 2 in one operationdl configuration; Figure 3B illustrates a

FALUIEH LN DRSS AR %felt:tgtbﬁd?ébr‘stc;lc% FalﬂH rF‘eédHV %%%E%nt to

an exploded perspective view of possible components that may be used

WA ﬂfeofﬁéfﬁﬁbrﬂ%\ﬂeﬁnp%ﬁu@ﬁt6?%%%1?5@‘@&0%%&6@@ ‘E‘J‘ﬁ‘—‘%‘@&ﬁ%& Ryapay of
and3p| & ignive Dndlrstrat@sraticlo setufheievewwingseie mbatiment of a display
that may be used with the temperature badge of Figures 1-4. DETAILED
DESCRIPTION 25 Figure 1 illustrates a top perspective view of one

drisbbaimnEHE bR g thipRrBRIFRCAARYDY SLeORIFGRBdiRshicdeniemperature
ihgeptiaecdhinteto pesaitrechatyeri@®nincludes a thermometer 20 and a
cradle 50. Figure 2 illustrates the temperature badge 10 of Figure 1 with
the thermometer 20 and cradle 50 separated. Figure 30 3A illustrates a
de?n‘t“’\ﬁ&/\%‘%Fﬁ?é%?ﬁﬁé%%%ﬁ@g@%%?ﬁﬂﬁ%@ 1 Wi 9 tBRgnometer and
apeditiespdiatediguration. 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 ,
tﬁé?i’ﬁ‘i%%ﬂ&?%‘@&ﬂﬁﬁeﬁ%\t&@%ﬁfr@%ﬂaB%@%ﬁi%&‘\%%?E BiguEsgUrénd 2 in
itustrapesatiotisiseofiguienioaf 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 thermometer 20 includes a body
Figure 3B iHustrates a side view of the temperature badge of Figure 3A;

Figure 4 illustrates an exploded perspective view of possible componenis that
may be used with the thermometer portion of the temperature badge of Figures
1-38; and

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

used with the temperature badge of Figures 1-4.

DETAILED DESCRIPTION

Figure 1 fllustrates a top perspective view of one embodiment of a temperature
badge 10 according to the present invention. The temperature badge 10
inciudes a thermometer 20 and a cradie 50. Figure 2 lltustrates the temperature
badge 10 of Figure 1 with the thermometer 20 and cradie 50 separated. Figure
3A illustrates a front view of the temperature badge 10 of Figures 1 and 2 in one
operational configuration. Figure 3B illusirates a side view of the temperature
badge 10 of Figure 3A. Figure 4 Hustrales an explioded perspective view of
possible components that may be used with the thermometer 20 of the

temperature badge 10 of Figures 1-3B. Figure 5 illustrates a ciose-up view of
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5 22, a temperature measuring portion 24, and a display 30. In a preferred
embodiment, the thermometer 20 includes a printed circuit board (PCB)
40 secured within the body 20 via a frame 42. The PCB 40 includes a
switch 41 that may be activated to enter the various operating modes for
the temperature badge 10. In some embodiments, the PCB40 may be an
integrated circuit that is 10 mountediwithin the body 22. This will be

%ﬁgL@%%Ger§fd§@g&§§P Sy“&%”& %%f %Qh”lﬁx ?EL &%%Qg gadge

first LED 26a and/or a second LED 26b, as well as a button 2 that may
b Kéédetdesctivhte the switch 41 to engage the various modes of the
thermometer 20. In a preferred embodiment, the first LED 15 26a is

SRAeEL RO R AR RAE HoRE 0I5 B MBS D HAREL D oay

that other colors may also be used. The thermometer 20 may also inclu

@%aﬁe@%‘?{%‘fﬁnH‘B%ﬂé’r‘?&e‘?&?ﬁ‘@f‘4%4’céﬁﬁeétéﬁﬁﬁiaé(n%d éapa49r@|fﬁ@ed
endoeaindis slditghncensasterdtontdiedesdy 2én2dtaiadonw boartayPr4mBio40

%%m@%wdta% r@&é@%@%éﬂé ﬁzb%ﬁ@fﬁ&@%&é{éﬁmggOswﬁch 41

noise producing device 45 may also be provided, and electrical

dBRhBEREPEAFBEBAE e ’%%é@'ﬁ%tﬁp%?ﬁfﬁf?%frﬂﬁ’é’%éﬁﬂié@d%ﬂpefam"e
bedge 10.andsthedkenhatineter Ghwik OBdiseassedan desaikibeloicadb that is

%m&&‘%rﬂfn%‘&&tﬁﬁ thermemees20 Qseaow%@etsgz Eﬁe (@

badge 10 is to use the cradle 50. The cradle 50 may Inclu
portion 52 that is configured to receive a strap or lanyard 54. A user may
thien weantinestterdpenatuetsbadgadr afive: theD reekausing dhestrap 52D 26b,

Tal%e\&éﬂ"%@égdﬁoﬁ%'%?% ISC G e LNRIMOMBIEL LA £RYINeRE

such the thermometer 20 is 3 secure a\t din place. Itis understoo% t%e e
tHBF &Ry Biie NATRIT R dide F&Wé%fféﬂl@@ﬂ?ﬂé?ﬁﬂﬁr@‘ﬁéﬂ@@m
1Panisludisrg dbrad)attimited teedarayidi Bhoskaortiedredy. 22 ief théerstood

thermometer 20. nlfé:{}' 2xamRlgsaclip 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
Measihesthby ¢her the mmmeter iRblukieaarefene damidimeanitttie feamesr 48

4(?01%%\4,’(@8 {H% mg@ébowrWAeé}% cap 49 is slidingly connected to the body
22 to aliow the tray 46 to be slid outward to replace a battery 47. A buzzer or
other vibration or noise producing device 45 may also be provided, and
etectrically connected to the PCB 40. The specific operation of the temperature

badge 10 and the thermometer 20 will be discussed in detail below.

One means of wearing the thermometer 20 to provide a temperature badge 10 is
to use the cradie 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
iemperature badge arcund their neck using the strap 54. The cradle 50 is
configured to receive the thermometer in a cavity 56 such the thermometer 20 is
securely held in place. It is understood that there are many other ways to
provide for a wearable temperature badge 10, inciuding 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
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5 plastic. The cradle 50, body 22, end cap 49, and tray 46 may be made
from acrylonitrile butadiene styrene (ABS) plastic. The ABS plastic may
be of a biocompatible, medical grade. Alternately other types of plastics
that may be made from an injection molding or other process may also be
used. The battery retainer 48 may be made from a conductive metal or
metal alloy to provide an 10 electric#l connection between the battery 47

andi e B 4Ll anerenedimenbric.baleikd 6Makhe %&@%!ﬁd visibly

Lithium ion CR2032 coin battety. It is understood that other types of
ﬁ?@ﬁ&%%?@ﬂ’é%%sm@ﬁ%f@ﬁ%emﬁ i#elt, the buzzer 45

may be a 12mm disc piezo buzzer 15 having a resonant frequency of 5.5

K#%t%r@'é@ézemb%ﬁfm&ﬁst%qg thahather hResofhugzersar BB%%{)yiene

roducmgédewces macg also be used. The temperature measuring portio

AT bENBF R of Mﬂ%l@%nﬂ”'ﬁo‘ﬁﬁnﬂ%uaﬁd 304 TmeRnidtegsom
isdmyewitriie thetadidoe useranth gAstandamdtioral digitaBthesasinetery 20 of a

6 BMHBAR a2 %ﬂ&ﬂ% Or AT LR 9“&%@@%3&3&58?%%%39% may be

configured to fit within the body 22 of thé thermometer 20. The PC

rﬂ%@i’ﬁn@m&admﬁ&&?ﬁd@d&%&t a‘tz&%&r@ﬁ%@smtc%m%ﬁ@#oﬁgﬁ pattery
Apfdicetidd Spacife matiegfated ComuiutAE Ché¢hotshowm), dhay providéde an

t@%Mﬁﬂ%P%ﬁfﬂ@HﬂBﬁ“%@%%tﬁ@ harmpmetera0, waich sl be n ;o

described in more detail below. In a preferred embodiment, the ch|

PR SS EHcHTARASACHIE b WIEASEr o RO R 1 '
Stadetatdos] et o eunnestid he teaip e pycarateokhetereen the battery 47
PCB 40, LED's 26a, 26b, display 30, temperature thermistor 24, and

switch 29, as is known to those of skill in the art. 30 In a preferred

B AIHEREIE RSB I 8 4REHARE iRt diRfeRIgaSh ZZer
buatamg 28 ietenfatdrdtiveayhelv 6.8 Kieasu@meitiactuiaanodBGoa€ trat other

bEHEs QP%%QSHFGW%H%J&% 383%&9 AL ale AL The

green LEDs 26a, 26b may have a minimum luminous intensity of 90mcd.
A861ﬁ8FﬂiH§F‘ fﬂgaﬁurmg portion 24 may be, by way of example and not limitation,

a S03ET thermistor as is known in the art for use with a standard oral digital

thermometer.

The PCB 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 include an
integrated circuit (IC) such as a microcontrolier or an Application Specific
integrated Circuit {ASIC) (not shown), that provides the various functionalities for
the thermometer 20, which will be described in more detail below. In a preferred
embodiment, the chip may be a PIC168F913 Microchip manufactured by Microchip
Technoiogy Inc. Standard electrical conneclions may be provided between the
battery 47, PCB 40, LED’s 26a, 26b, display 30, temperature thermistor 24, and

switch 29, as is known to those of skill in the art.

In a preferred embodiment, the thermometer 20 uses a standard interrupt driven
push bution 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 263,

26b may have a minimum luminous intensity of 90mcd.  Additionally, the
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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 5 use 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 directl§ at not more than 10mA forward

GHEBmERS HCEASOTHEOURS, dQimavhave 89&51915’6%%%9%%%%%%: self

hardware interrupt to wake up the microcontroller from the sleep mode,
dftFBRe 10 pin to activate an automatic self- test routine. In some
embodiments, the microcontroller may come with in-circuit programming

cAnakilityAnderds e@tegeqeéﬁaa%e&g@@@mégéyea@ LSRN ﬁtQQn for

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

thRF (s PRI AR s (pSWEF SRR VBRLGEeF trReRy! isaiays may also be
migdcAteciiepinaghiavibatfeadtinlBduyes.of EEPROM to accommodate
the storage of operating parameters. In a preferred embodiment, the
microcontroller may be programmed to o,oerate the thermometer 20 .in

i ePARRITER RIS i BUS OF RIS FBRMY ikt (Ko i prpadlibee the
Ba&dyredmdis batickdfle b adustendranmiOded forthdsienmbeadinien, rtiocontroller

wgﬁm&mwp@nﬁme%?hgeﬂera%eggnﬂgﬁdwg%'dgrterrsép%d\t@ﬁe up the
foIIowrn% Thermometer Mode: less than 250uA avera%; with LCD 30 and

tECERRIBRlE SRRt viRFR 48RS TR R dR e BAA g B*Sea‘te%‘é“tﬂﬁt’i’c seif-
lTesiAravisrage withrenerh EBiR@atR 8be 26iflashimgpifor thayilisecornds at-tircuit

sqegndhipial/a %Mm%ﬁ@m&&@%@@% teécaﬁémﬂr&) %%%r@% WY o

LCD 30 en d the anal o%ue circuit switched off. With continuing

e th‘g GramihgeUmd ﬁé?@ﬁ‘ﬁ@?aﬁ‘%@t%’ﬁbﬁ?@f“ﬁ?ev%@ge tied to
tverhzowh &ter (badgesipplyiNaiagehd thisd($sdtieltrisondersteochtiydiaimene ieast

o8 B)ARYMAEIBHONS {1 RRSKAHBIMCHICRSIES. IR SEIRFIAARAYET

consumption, operating times, button 28 press times, etc., and that all
such variations are deemed to fall within the scope of the appended
claimpre@erred embodiment, the microcontrolier may be programmed to operate the

thermometer 20 in three different operational modes, Thermometer mods,
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
flashing for 2 miliiseconds at 1 second intervals.
Menu Adjustment Mode: iess than 100uA average with LCD 30 enabied and

the analogue circuit switched off.

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

within the scope of the appended claims.
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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 11 uA of power; and at a high frequency (e.g 4MHz
and above) in order to sound the buzzer 5 45 at 4MHz, 5SMHz and 6MHz.
The switching of the operating frequéncy (from low to high and vice

Vﬁr%}é?@bé@%rﬁsm A MY DRt IRNerale Wﬁ%ﬂ{&@r%'&t&mkram at

microcontroller may also have a low power sleep mode that

reset, The
g OGN To0RR o FSNLT, 11 BRGNS e Pt at = low
riisroeentriier A%dHehfer simemimpdetidrenehien itisisegerddssaitelayifok of

ebm@leéﬁmyng% BHrﬁékﬁl%n%gtL 122986 thd S65veh FEGBRKS SRHARE buzzer

e internal timer that is part of the

utomatically using
8 R A . B0 FGHAoh e o TG R-RIEH TP
diapambdet irerwhlohah eeussamérsamsldoasn aot gertdratvalkendeyragoyshiefnal

tr&&utm%:&&m@o%ﬁfﬁagegam@% Bswgr%\sésm@é&%? LRdORes

turned on %élnsertln a battery into the thermometer portion, the
t Bt P HAGHRCF Will enter the Thermometer mode to allow a user to
take their temperature. Similarly, when in the long sleep mode, pressing

theittone ARl RetivRIS e dNeTMmaMSier Mode mbae %fi)xéﬁe%'ém@bé r?éﬁﬁ%ed

the push and release button 28 to take their temperature. The display 30
B8 E A RTBRE FERleY GUBH tHe St disifigy %0 SRl R HLareer. and
tenige i rdieretietlly asmgithannismabtineenehétrangertTéfettenmuieratongolier.

rﬁﬂ&'ﬂ&ef@%%&%;h%@@%!%? th 9@@ mF%{V%gT%HH%B@@W&Qhe unit

then automatically enter erature Badge mode after the user's
té érfﬁﬁﬁ@qi%”fa%%a%‘fﬂ % RWQGB%‘& fibde, the microcontroller

may be programmed to flash the Red LED 26a if the temperature of the

uses ﬁéﬂ#@dﬂa%fb&ﬁsﬁ;%ﬁ'&%@- ﬁ@@ﬂiﬁéréﬁ%’%@%?&: RNy, ﬂqunsemng a
rglcrocontroller ma%%ﬁ i%ramme to flash the Green LED 26b
t

AsEYaliife BFHE sBIHQR trike é?’BBﬁﬁ?wﬁﬁ@‘éqﬁréoer"ai 3‘?’)’“6’r the
preermecteailyockinéngitve thsemniste ti2dr reayperciude BHthilarkedvaead ia the

qEReNsleERP R, RRsHaHRiISR08 2RbJnrkHlash. BYenhExamPIeRRI The

not limitation, for a
user may préss 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. 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.

In Temperature Badge mode, the microcontrolier may be programmed to flash the
Red LED 26a if the temperature of the user is more than or equal to a set-point
temperature. Simitarly, the microcontrolter may be programmed to flash the Green
LED 26b if the temperature of the user is less than the set point temperature. In a
preferred embodiment, the thermometer 20 may include 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.
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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 displaying "SP") and flashing
duration (after displaying "Hr"). The user may push and hold the button 28
for 2 seconds to return to Thermometer mode. It is understood that other
durations may 5 also be used. Whil€ in the Thermometer mode, the user

nﬂg% E’éé%ﬂw?a“ %8}11(1 t?%? %t%gg %ftﬂjrtt%n %Wj CB(PI %?ﬁé%&gﬂgn"ﬂempemture

stment m a SUC L" may be shown

é?rnﬁip{ﬁﬂﬂgpﬁh)aﬁ&tréf@ﬁs 'ﬂﬁ%ﬁfﬁﬁ‘t‘f@n Qﬁ% ‘ﬂ@@@é’?&)ﬁpdl'af@ 1fpshing
"&Fe'a‘tt@q"tdaﬁearwhbaqﬁﬂm“wl’_)" The user may push and Hutddteebbtittor2@8or 2

fQéc%nESQSr}QﬁJFR £oRfLm, SEEI AL (iR %l%%&%%@gtﬂ%mﬁ%w§ may

readings), (to adjust the Set- Pomt temperature) or "Hr" (to adjust the
f%%ﬁ?g“@ﬁ?atlon) While in the temperature recall sub menu "dL" the
display 30 may show "001" for 15 one second, followed by the latest

HRRSIAUHE ﬁ%ﬁﬂo%ﬁf‘er‘lﬁ%@%&%@r% Eﬁl?ﬁ%%&’%f&ﬂtﬁ? E%tfﬂﬁ%yfor 2

"002" for one second followed by the secorid latest temperature taken,
SIRSOMHS ST i MepholsERat MAER AAsRbdttiRY Baeh Recidsmay
THeesuser mtyepussh and feleasebatid reR34e tepeattthe28eg tente fagaitdit to

isqndgrsipod ihag mots than 1Ph‘§”%?r%ep{%ﬂdérﬁﬁsﬂ&8yr?ee ﬁﬁ&%dz%sfor 2

desired. 20 While in the Set-Point adjustmént sub menu "SP", the display
FETRBGPSIRoWTHEN ﬁﬁéﬁ?@&p%f%h%ﬁéh&%ﬁwrﬁ&gﬁ W'F@@asép
it ted) 28 tte iBetEiantsthpestirppont By, foraeiznple flf:shGg kueaiseferred
embodiment, the valid set-point temperature is between 37.0C and

38.0C. It is understood that other set points 25 may also be used. While

pfERaiR R IREIR FRIRTEIEF LD TS MY The "SR IR W TAY SRS EPBE for
isteashetdpishingdang takeasing thenbartions? SBaeae rMbee dime maitl paturrand

DA AUSPIANRR Va3t Q:%p_sr e“b’ﬁ’f{;‘r fay-fushand tftﬂl'%‘étt&ﬂ e fQéc%nd latest

seconds to confirm and save the value. 30 While in the flashing duration

JE[UBHREEdaeMEe TP dFRianaRmanstao OFRAll \ispIy ifesRdrrédfte data
fleasbimg. diitatieervahyepiBhensesiazay pusihattivalasse thettaquence again. It

is understood that more than 10 temperature readings may be stored as desired.

While in the Set-Point adjustment sub menu “SP7, the display 30 may show the
current Set-Point value. The user may push and release hutton 28 to increment the
set-point by, for example, 0.1°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
may also be used. While programming the thermometer 20 using the “SP” sub
menu, when 38.0°C is reached, pushing and releasing the bution 28 one more time
will return the dispiay 30 to 37.0°C. The user may push and hold button 28 for 2

seconds o confirm and save the value.

While in the flashing duration adjusiment sub menu “Hr”, the thermometer 20 will
display the current flashing duration value. The user may push and release button
28 to decrease the flashing duration by, for exampie, 0.5 Hour. 1t is understood that
other intervais 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
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28 to decrease the flashing duration by, for example, 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 10 the "Hr" sub menu,
when one hour is reached, pushing and releasing the button 28 will return
to the 12 hour duration. The user m§19 push and hold button 28 for 2

geconds e srIMiwvRad &@/ﬂdmayaéueh&jv\maﬁgta@dmeamgjusdmmn 28
ﬁdrgf |; nthe P?utt% %O IS cpot res d f(ar more than, bf)‘({hgvﬁéfj %m%e for 2
1

&hd'Ro Ilmlta on secon s "the thermometer 25 emperature
Beafyeslo ﬁﬂnfﬁmmﬁhﬁ%‘aﬁl%ﬁewhﬂﬁto Thermometer mode. Other default
values may also be used. 10 During power up, the firmware of the

wc&ocomr er mf@( check the gallp{atlgn flagz@i the E%@g%%rt% gr%emgﬁ by

%een calibrated. 1he mlcrocC)ntr ?Ier may en ert ration routine
mmét@sarpnfethe%evmohﬁmr%brﬂ@n FOGTdhe theniperafiretsadiyeciohe
hasmpethaens:aliyatedwBy avayreliexamieterant nkdmisating: eadidsatiadther

&guli)t V%ggs e at 37 OCbby |mmersmg the thermometer portion 20 of the
empera ure nlwgyBa ﬂf'lnto a liquid bath of 37.0C for at least 10
seconds, followed by pressing and releasing the button 28. When

caligtends @@%@M&t@dﬁ%ﬂf&&&ﬂ!r&mﬁa@aﬁe&a& Zﬁébr&ﬁih flag in
heyégéig&lrﬁes to ﬁate thenec% brgqt hce C?Lbr?ntfgrr(]x%)on roile The $§ ‘?rthe
may remove t esbatt re |nser tO start norma operatlon ter

thlitretioperaittine na@g@u@i@ dalltsrdbeamrreaiebeairRrdtridle frperature

@é@%}"@ﬁ@ﬂwa-gmét%&aiéhﬁéi%eB@W@%@W@rﬁﬂr@@mﬂ the hiefmeneteFation
mod imme the . thermom te ortion 20 of t mper

§’e i%ﬂﬁtgté I§ water of less tha ﬁ‘ fa&o FoF r%f sergg?l%@ af)rt(\% %@g@rgtum
dhdigeleasmg thigobidgttoait28t H'hé"ﬁsier midgasiet eatendsefchdivedtionpressing

rQHéiﬂeﬁfe%%Q&%‘Fé'B%ﬂ%v%é@éﬁfﬁ%ﬁeﬂ'%' RBOWSLHR Atdhe Sactaswif Bifing

test pad Is activated y the tester, the firmware automatical Iy enters the

RIfPieRfe. 2R00180 RISt MARy W LR RE A T RS SHS Bl REProoess:
tFﬁbermmorr%cgf (atitvs stagetieey themmisteriis e teclddred yet)deersimutatéfter

eratyre ©1 3496 i Hnap-setedting the Briten28 helng Ruishard@nthis

releas the firmware may sound the buzzer 45, flash the Red and Green
L'ERYsBSs one for examplé 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 releasing the button 28. The user may then

enter the calibration routine as described above.

During initia! 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 thermistor is not soldered yet) 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 2683,
28b, and display from “00.0 °C" to “99.9 °C” in sequence. It then converts the
analogue input to digital and compares it with pre-determined pass band limits. If it
is outside the pass band limits the Red LED 28a may light up continuously. If it is
within the pass band limits the Green LED 26b may light up continuously.
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30 26b, and display from "00.0 C" to "99.9 C" in sequence. It then
converts the analogue input to digital and compares it with
pre-determined pass band limits. If it is outside the pass band limits the
Red LED 26a may light up continuously. If it is within the pass band limits
the Green LED 26b may light up continuously. 11 It is understood that the
various operational parameters discliSsed above, including but not limited
to button 28 push times, temperature limits, self test procedures, flash
it“irsaﬂr‘%”s Ad gther progran “%%Q'rgtfoenaaﬁ”f%?amaér%ed%%&’%‘e?gd %%.9?%Hﬁ9mng
Il sucﬁeégc%anges INn operating parameters are deemed to Al within the
febpetdnies BopéirtetbaarhdMEmbearaEiscoiie el frybiirecdirge lash
Horatithe, prasasihsrvs bl empiavidesavesahadvaridigss duerdds-gfionariuch
The temperat adge combines functi f clinical ther et
e B DT SR S Ut o
|apepsdse tldiBisconfigurable. There is a timing mechanism which allows
users to set the intervals between temperature measurements. The
temperature b [so provides.an internal logqing function t
CBSIRE RRGARRRIN 2,08 SYSH IR BREICR WIS BSREE Svera
tefvpRIRERF OBt e oP iR PlesdREinCBRRGHYEIPIREE raBmipdifasg vrctions of a
camcaUgyiemperaiures desisggiorcexample  SARSHIaNLroNlldelors. The
isease outbreaks, This [emperatire badge rempyes the Need 10 SELHR ows
temperature “measurement stations at the entrance to various locations in

OHRRSP tHP PRlabErdNRE 2D RETRERIGRaRSFHEh TRASHIARIEHsteAbe dfeperature

teadperatssepbadgss allowaanisaodoingeasstientneikewn Homidemperaitisared

qg% dIS%LaXSIt prominently to indicate the level at which the measured

erdiures. .
tem[gera ure falls. The level at which the measured temperature falls may
be prominently displayed, and may time out after a user configured
IesvakabipRr Uy ke manBaediaue-mersuE theipienpenatweieonaes @Sthe
e Qevics Qgéo%%eu% ”}ehﬁfﬁ% U?;?eﬁ?tt%@ %rre%‘a%dp{é? 4510 IHAPEL Ao
alarm may be user conhfigurable. The display provides easy user

CHRTRAR atBYRake af Rig R RASTIHIE tRRHpR FETlRY R SPPaleRMieF el RS BREERE e
tenyiRrthensessdempenatueyrdite to various locations in order to measure the

temperature of each individual. Instead, the temperature badge allows a user to
measure their own body temperature and display it prominently to indicate the level
at which the measured temperature falls. 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 o re-measure their temperature once
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 allows others to view the user's temperature. The
timeout period for re-taking the user's temperaiure may also be set according to
different guidelines.

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

mode 1o indicate a “Fever’ or “No Fever” status; Thermometer mode to function as
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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, individuals can track their own
body temperature by recalling the previous temperature measurements.
The Temperature Badge may operate in 3 different modes: Badge mode
to indicate a "Fever" or "No Fever" s?gtus Thermometer mode to function
asriotmaingirizal elisieahibemengetemnantbideny Moedgdorcanfigenngidtare
D erature Badge. In the Badge mode, the display or LEDs may
indicate whether a measured 5 temperature of a user is above or below a
user configured threshold temperature. An alarm buzzer may also be
ﬁtiu@te@aﬂgbenﬁeawetr&lufﬁes;maab@vemaﬁagomﬁwrab&mm@smIaheasured

g}\g’ag@té‘rreeoﬁ S RrovIdes %%?é&%) &“Jﬂs‘:t éu?é&r{ﬁre%ﬁgt%etéﬁ);f:erature

te not on ever OI’ ever but O ituations as well
e‘)(’brﬁb‘l‘@} thézaﬁfpraw L2¥9s b Paiares rﬁa%etmeeé%mei%ha%vguméeer
iscHiguRiIntaihessdlanopisralite maeiatpre/ presatbyidhe: dsedtidriaity of the

%rg“e“%g; ficate e!%%‘&”&ﬁs 3Nge MaY-RE Ea%ewoga?m@%, Ba?r‘ﬁgra?s%%h theor

subject mamtains a temperature which is bélow an optimal temperatuire,
|BSoHE e stiRiBntd.Ghe 3bhjeeTFEclHONBR dh et iag aThidiect is

terapeliasd eapagigeopiyathuspRusrd byeder wamplmmdicmr@er@wmahg
when.m u'?%or“” rg%%s ggunge gr%%%gd%egh% 4IRS ﬂ'éysﬁlé%mﬁ‘é‘ﬁwaim%

tempera ure or example y academic personnel t

ﬁﬁiﬁ%’@ﬁ‘%waiﬂ’&)r'ﬁd?ﬁt SRR @@@Pﬁfq%ﬁtw SRIBe T RARERAS: bBe
reang wefever GushgiutdenimgoTickthembertete rathtomaedicabe used by,

T oxXBM USA f%’”?‘?r fol L%Wn%PMﬁe ! %?o%%%%gon g‘%(b?% S5, H'r%oé’%g‘étca

classroo e apprecia a per led'in th art that

rfaﬁ*iémus/\iafr&ﬁ@ms Higd/&m H?&ch%ﬁ’@ﬁg%ﬁiﬁbebﬁ]a&@% fRe preguie. by
IRMABEOR assSEENNE! ifcthesPeeific rtiadinggnisewittodécie parthgdratentify

th?uc‘?g "%'st (\?vrhgcl%gye/ 8& tpu%r'um/g? gtl%geq,s @’S&d&udents could then be referred to
medical personnel for further foliow-up prior to spreading disease throughout the

classroom.

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

to be illustrative and not resirictive,
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described. The present embodiments are, therefore, to be considered in
all respects 25 to 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 5 the user; a
digital display capable of showing the temperature of the user; an
integrated circuit (IC) configured to alfow the user to selectively operate
toeshRrisnometer 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
thermomet? PFOAFRET EARIP b 1eEBPBFEEH O 5 BUTRSILYSE tBrmarE g a

fever condition of the: wserwdientin dhewtempeeat eshadgsodpdengerature of
second LED t%i gjs%qte 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?pfitiarAifRiBl hRBIaKEThemBtR NS GaIRpELure of the
wherein the firggekED is colored red and the second LED is colored green.

4. The programmable,cigig) ermametereh 00605 e BISYIOHS B2 1o

claims, wherein while in the"programming mo user may set various
operating par&Plefsieyf e fie i Hetslom etaid RBg RifnRIBREthE S @king
thermometer ohstaina emhettindheyasiaust©petaiipeparameiginade; and
selected from a group é@gg}%i&g{gg‘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

2. The programmabie digital thermometer of claim 1, wherein the digital
thermometer further comprises at least one of:
a first LED tfo indicate & 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.

3. The programmabie 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
claims, wherein while in the programming mode, the user may set

various operating parameters of the thermometer.

b. The programmable digital thermometer of claim 5, 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.
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user to retake their temperature. 14 6. A temperature badge comprising

the programmable digital thermometer of any one of the previous claims,
and means to attach the programmable digital thermometer to a user;
wherein the means to attach the digital thermometer to 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
temperaturg ofdheustiis VistdydslispiayedsHg 7. tAgnethegtdarigieatinggital
. b0d¥ t?ﬂ‘e?e%a%%rt% .ch) usecgr'gg 8%'1%5511;“9;0@3‘?‘&‘0%%9 Qrpar I%ngntg % attach
steps of: prow{:ﬂng a cﬁgltaﬁ%ermometer, {Re digita thermometer
comprisingng BiearistseReisirtieiseME gike a Berly temperature of

15 the user; awligit@hdisplayeearabieafshowingitbietemperatbseofithe user
user; an inkt’eﬂrc%trend a%%%uit (IC) configured to allow the user to selectively
operate ﬁ[eef &FmBMmeter in one of a temperature taking 20 mode, a
temperature badgewigeecanficaadiranseivy hfodigialibeamreséarte.
8. The method of£lgtapbwwberaivwkeeigitabihermeanatey fariperature badge

comprises af Jeast ang o, 23.2.firsl D 0 dicgte, feey ganition of
the user when in the temperature badgé mode; a secon to indicate
a no fever condition of the user when in the temperature badge mode;

and an alapnhggerity algddhesuser idy fevesaandiéion.a 3€kr to others, the
method comprising the steps of:

providing a digital thermometer, the digital thermometer
comprising:

a thermistor io allow the user o take 2 body temperature of
the 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
mode, a temperature badge mode and a programming mode; and

a power source.

8. The method of claim 6, wherein the digital the.rmometer further
comprises at ieast 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..

3 The method of claim 8, wherein the first LED is colored red and the

second LED is colored green.
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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. 5 11. The method of claim 10,
wherein the various operating parameters are selected from a group
consisting of a set temperature indic}fﬁng a fever or no fever status for the
usen,(a tenperatsehdispidy shyration, aenccaiemimder altrelmevtde in the

prompt th%@%ﬁaﬁrﬁﬁjﬁ’?ﬁ&@&"’th?ﬂ%@? rr%gv%eg-%%-uyzg%%ng%&fawers of

one of clai her comprising a step tor providing means to
attach the P H1amMaEBE digital thermometer to a user; wherein the
means to attach the digital thermometer to a user 15 further comprises: a

holdey configured iR ecaive e QIO SMAT ST A ASLA Withherers

allows the user to wear the temperature badge such e temperature
of the useraf?\ﬁ§fﬁﬁ}etﬂ§cﬁ?5§/§cﬂr29p 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.

12. The method of any one of claims 7-11, further comprising a step for
providing means to attach the programmabie digital thermometer to a
user;

wherein the means to attach the digital thermometer o a user
further comprises:
a holder configured to receive the digital thermometer; and
a strap which allows the user o wear the temperature badge

such that the temperature of the user is visibly displayed.



