Wi stband or O her Type of Band Having an Adjustable Antenna For Use Wth a
Sensor Reader BACKGROUND OF THE INVENTION 1 . Fiel d of the invention [001]
The presemp 2omvwssiron relates to a wistband or other type/ushodsangohavi ng
an adjustabl e antenna, and, nore specifically, to a wistband or other type
of band having an adj ustable antenna for use wth an external sensor reader
that is designed to be worn on a user's wist or other body part and

conmuni cat e r.e ssl with.an i Ian scussi on of
t he Backgr ou% S(f% (%rtF QE §§n§ ‘F%{:fd j|})l§t%3nt$I , the
di scl osure of mhrch h |ncor 6¥ete§ Reréi f % 'S erence drscloses an
i npl ant abl e sensor and a sensor reader. The sensor reader is configured to
comuni cate wirelessly with the inplanted sensor through a local radio
frequency (RF) el ect ronagRaCKEROVEDP OF FGIE EXAHPIEONt he sensor reader
w-Lrelessly supplies power to the sensor, as well as collects data fromthe
sensor. Bécause tﬁee%eh§@rtbeadeveeehﬁﬁnrcates wrelessly wwth the

i npl antecl sensor, the sensor reader is typically required to have an
antenna . [OdgplA s us&¥eherepantt hevert ™ #iftlé®8" tShdul d be construed
broadly to eREQIRASG AR %%Yﬂe%et&{}étofsbm%aﬂnbhen%agheeebp@mm cation

of infornation or trie wreless pl’OVISIOﬂO ower rom one
antenna, and, more specifically, to a wrlstband or

other type of band having an adjustable antenna for
10 use with an external sensor reader that is designed
to be worn on a user’s wrist or other body part and

communicate wirelessly with an implanted sensing

device.
2. Discussion of the Background

15 [002] U.S. Pat. No. 6,400,974 (the “’'974
patent”), the disclosure of which is incorporated

herein by this reference, discloses an implantable
sensor and a sensor reader. The sensor reader is
configured to communicate wirelessly with the

20 implanted sensor through a local radio frequency
(RF) electromagnetic field. For example, the sensor
reader wirelessly supplies power to the sensor, as
well as collects data from the sensor. Because the
sensor reader communicates wirelessly with the

25 implanted sensor, the sensor reader is typically

required to have an antenna.

[003] As used herein, the term “antenna” should

be construed broadly to encompass any device that is

used in the wireless communication of information
30 and/or the wireless provision of power from one

point or device to another point or device. For



point or device to another point or device. Forexanple, the termantenna is
i ntended to enconpass, anong other things, one or nore conponents (e.g.,
one or nowe 2pécasex70f wire and/ or other passive or activeTaspopsnesbs) that
can be used to generate an electric and/or magnetic field and/or respond to
an electric and/or magnetic field. SUMVARY OF THE | NVENTI ON [ 004] In one
aspect, the present invention provides a sensor processing system having an

| mplant abl e sensof, and.a seRsoheLeaders WSLALE Lhcusannalss eader i

desi gned so at” a user of the sensor reader can wear the sensor reader
confortably emohdeotiser 'thingest one ot arehedyrpaeRtsnis ¢ t-he sensor reader

Commni cat esOl’l. rﬁ% ﬁ[’?%]él p\MetCQ,St B? @%%ﬂd/’%@ngEQQe&@é%e t(Jie sensor I tsel f

is inmplanted Wtl e‘user's wist or other body part . [005] In one
particul ar esboiiveaermmpdisatsensbat rezddre iuseludesoendiciist ¥ att ached to or

integral with,a ban e d.., Lsib )q - h I t.al ns processin
.(:orrpon_entévI aﬁae%ﬁﬁl%a%]ndi%ym%g%%%be edd i Ezggi ﬁél%ﬂﬁ&g%t%ﬁgi Ci r(F:)ui t for °
i nductivel y edaptihy driiiy gensgnetgadeielicd one or nore el ements within the

sensor, which antenna circuit may be in the shape of a coil or loop or

mul tiple | oops. [006] |In ai80HRY QFpEHE, INHENHBsent i nvention provi des a

sensor reader having a wistband and a housing connected to the wi stband

encasi ng el edPPéhi c ciFrcuiner pspFRE, WS tli@s¢ ol B BHrn

provides a sensor processing system having an

10 implantable sensor and a sensor reader, wherein the
sensor reader is designed so that a user of the
sensor reader can wear the sensor reader comfortably
on the user’s wrist or other body part while the
sensor reader communicates wirelessly with the

15 sensor. Advantageously, the sensor itself is
implanted within the user’s wrist or other body

part.

[005] In one particular embodiment, the sensor
reader includes a housing attached to or integral

20 with a band (e.g., a wristband). The housing
contains processing components and the band may have
embedded therein an antenna circuit for inductively
coupling the sensor reader to one or more elements
within the sensor, which antenna circuit may be in

25 the shape of a coil or loop or multiple loops.

[006] In another aspect, the present invention
provides a sensor reader having a wristband and a
housing connected to the wristband encasing
electronic circuitry. The wristband houses an

30 antenna circuit electrically connected to the

electronic circuitry. The antenna includes a first



antenna circuit electrically connected to the electronic circuitry. The
antenna includes a firstelectrical circuit disposed in a first half of the
wr i st bandweandos3szeond el ectrical circuit di sposed in arseaspeshadebs of t he
wristband. The first electrical circuit is electrically connected to a
first contact and the second circuit is electrically connected to a
plurality of tuning elenents. Each of the tuning elenents is electrically

connected in_series. W th,2,58cand,som act centiguned: tor regeive the first

contact. Advan%ageous y, as a resuﬁgt of one of the second contacts
recei vi ng t heristlsandomdaet sethedfe¥ettudlcadt cicaiiti il sgeconmes

Slectiical )y Romneghedh Laihe serond el el cabnel fouid. Lhrough one of f he
In

t uni ng el ement's® anot her aspect, the present invention provides a
sensor readeelsystiml hdtrcunel ddeslecwrictlBandoaneacteddissigng encasi ng

el ectronig cifeyl {1y, The ousiag. s,k Lached. ! oc | beoisthagd. The
wri st band” housés™ an ant enna el €ctrica y connected to the electronic
circuitry w thhnettwd housi pjurihetanterneingckeldosnts f | Sddil e diel ectric

substrate wit circuit di.spas hereon... Lol ddel;udes a first
el ongat e conagc?}c‘)? 6% l@ﬁdie%ﬁ%Fngn %sfélfesdtqcrrlgga?%g o? t%ce s.ul;‘strate to a
second regi oBepies heisubstseabedatongeat fdandtigeirdé edgesafiviche substrate and

a second el ongat e, conduct.or .extending fro tgisr LE 'ﬂn q:-f the substrate
to a fourth ttgﬁi g‘hr%tf ci‘?"flet"’lscfflo'strgg %mg %enodlrgé%éecon sTdé edge of the
substrateo Thee of the second contacts receiving the first

contact, the first electrical circuit becomes

electrically connected to the second electrical

circuit through one of the tuning elements.

[007] In another aspect, the present invention
15 provides a sensor reader system that includes a
wristband and a housing encasing electronic
circuitry. The housing is attached to the
wristband. The wristband houses an antenna
electrically connected to the electronic circuitry
20 within the housing. The antenna includes a flexible
dielectric substrate with a circult disposed
thereon. The circuit includes a first elongate
conductor extending from a first region of the
substrate to a second region of the substrate along
25 a first side edge of the substrate and a second
elongate conductor extending from a third region of
the substrate to a fourth region of the substrate
along a second side edge of the substrate. The
second side edge is opposite the first side edge.
30 The first and second elongate conductors are

electrically connected to each other and both the



second side edge is opposite the first side edge.

el ongate conductors are electrically connected to
t hefirst wododenizezi7r egi ons are adjacent to a first
[ 008] The present invention also provides a sensor
denodul ati on neans for denodul ating a signal; a ho
denodul ati ng neans; wristband neans attached to th
subj ect to
integral w w1 st band neans and coupled to t
for comuni cati blge witldstaragensor inplanted in the s

The first and second
each other and both
end eCTiuseosobsbs at e.
reader having a
usi ng for housing the
e housing for enabling a

X @%ﬁ%h&hé] E%Qr%@i&ﬂ& 5%&”&@9%%%n%”£§té and agtgnna neans,

he denodul ati ng neans,
ubject's wist. [009] The

above and other features and advantages of the present invention, as well
as the struct0P8l and 5P @riesanbf iprStteied lERDBEPHEIRS %f the present

| nvent i on, - atg, described hadetall abelow WLl heksgense Lo the accompanyi ng

dr awi ngs DESCRI PTI ON

THE DRAW NGS [ 0010]

The acconpanyi ng

dramﬁngs,5mhﬂemO@mkéﬁinﬂbﬁp@ﬁapéérh@rhﬁqﬁi@@dfpﬁthﬁ%}Wg(ﬁhﬁ:he speci fication,
help illustralgoya{loL adi.ment 5,00, 4 he-presepbohayeny il and, toget her

with the description, further serve to explain the principles of the
i nventi on antoteiemabde engpdisgnaskiblest ity WRerpERe i MBIt to nmake and

use the inveg%igﬂ%i§£bi%%},gy% 1§?§,TA&Jgigg%ggrﬁggﬁspUﬂgggé%glndicate

identical or Tunctiona sim elenents. Additi

onal ly, the | eft-nost

digit (s) of wathefkeencetband means and coupled to the

10 demodulating means, for communicating with a sensor

implanted in the subject’s wrist.

[009] The above and other features and

advantages of the present invention, as well as the

gtructure and operation of preferred emb

15 the present invention, are described in

odiments of

detail below

with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings, whi

incorporated herein and form part of the

ch are

20 specification, help illustrate various embodiments

of the present invention and, together with the

description, further serve to explain the principles

of the invention and to enable a person

skilled in

the pertinent art to make and use the invention. In

25 the drawings, like reference numbers indicate

identical or functionally similar elements.

Additionally, the left-most digit(s) of a reference
number identifies the drawing in which the reference

number first appears.



nunber identifies the drawing in which the reference nunber first
appears.[0011] FIG 1 shows a bl ock diagram of one preferred enbodi nent of
a sensor woeo@iss3tg system 100 according to the present pcmusRasone9¢ 0012]
FIG 2 illustrates an enbodi nent of sensor processing system 100 accordi ng
to the present invention . [0013] FIG 3 is a top view of wistband 206
according to sone enbodi nents of the present invention. [0014] FIG 4 is a

top view of wphsipand 206 accarging #0500 agLRRM o£hRdi nent s of the
present invention. [0015] FIG 5 is a cross-sSectional view of wistband 206

when the wristrbéeid-ed amodisand shib} (ﬁﬂn%’r\/\fﬂf@t:?sfmay%ile@ 6 illustrates
a circuit SCESMé&oxCHirIgheco‘r"%hétP@Q&@qmehﬁigﬁﬁ 5. [0017] FIG 7A

illustrates an antenna according to one embodi nent of the present
invention. [0848l; Fl GpreB il LiyshLatfs Jsingndodi s6hetss ingletor as a
circuit tuning elenment. [0019] FIGS. 7C Dillustrate an alternative

i nduct i ve5t unkagess sremystfe0020) &M@rdng [testhateseHonnect or accordi ng
to one enbod% QIE fQr connecting a sensor reader to the antenna shown in
FIG 7A. [00 g? t_fG 9 illustrates an exenplary el ectromagnetic field

generat ed by[@@l?ﬁte”%%e. 3 is a top view of wristband 206

according to some embodiments of the present

invention.

10 [0014] FIG. 4 is a top view of wristband 206
according to some other embodiments of the present

invention.

[0015] FIG. 5 is a cross-sectional view of
wristband 206 when the wristband is worn on a

15 subject’s wrist.

[0016] FIG. 6 illustrates a circuit schematic of

the wristband shown in FIG. 5.

[0017] FIG. 7A illustrates an antenna according

to one embodiment of the present invention.

20 [0018] FIG. 7B illustrates using a discrete

inductor as a circuit tuning element.

[0019] FIGS. 7C,D illustrate an alternative

inductive tuning element.

[0020] FIG. 8 illustrates a connector according
25 to one embodiment for connecting a sensor reader to

the antenna shown in FIG. 7A.

[0021] FIG. 9 illustrates an exemplary
electromagnetic field generated by an antenna

according to an embodiment of the present invention.



according to an enbodi ment of the present invention.[0022] FIG 10A
illustrates a wistband according to an alternative enbodi nent of the
present iwoends/@6377[ 0023] FIGS. 10B and 1CC further il estrnat@spossbé ons of
the wistband shown in FIG 10A [0024] FIGS. 10D and 1CE illustrates a
variation of the wistband shown in FIG 10A [0025] FIG 11 illustrates a
wri stband according to an alternative enbodi ment of the present invention.

[0026] FIG 3¢, 5 ust r@% oS 13 4 amm@@@a@é‘sc%r%Qgtggn@ngéwdﬁ@bodl ment  of

t he present |nven ion Is a cross-sectional view of a
wri st band accordmn@ﬂternﬁtmwﬁt@mhaﬂPV€ﬁ6ﬁﬁb¢mﬁeﬁFe§¢n¥he present invention.
DETAI LED DESER|PTL QN OF PREFERRED EMBCDI MENTS [0028] FIG 1 shows a bl ock
di agram of one pre%erred enbodlnent of a sensor processing system 100

accor di g, { o s preoenicd NveR! LOR. ; By L EM:A00 1 ekugles, @ sensor 1 eader 101

(a.k.a., "externa unlt a sensor 102 (a.k.a., "internal unit"). In
one exanpbe @bran0@®p¢ﬁdé¥10ﬁ1@tb@h@ syren FRE-i APRrnal unit 102 woul d be
i nplanted either subcutaneous Iy or otherwise within the body of a subject

(e.g., in thd08ab]ect BIGHi StODopndt heF Wodptyarey 2 GRREDYIOFD2 cont ai ns

opt oel ect ronigs ALroul Liwa 02houd compoRenloof which may be compri sed of a
fl uorescence sensing device as escrlbed in the '974 patent (discussed

above in [0025] FIG. 11 illustrates a wristband according
to an alternative embodiment of the present

10 invention.

[0026] FIG. 12 illustrates an antenna according

to another embodiment of the present invention.

[0027] FIG. 13 is a cross-sectional view of a
wristband according to an alternative embodiment of

15 the present invention.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0028] FIG. 1 shows a block diagram of one
preferred embodiment of -a sensor processing system
100 according to the present invention. System 100

20 includes a sensor reader 101 (a.k.a., “external
unit”) and a sensor 102 (a.k.a., “internal unit”).
In one example of an application of the system, the
internal unit 102 would be implanted either
subcutaneously or otherwise within the body of a

25 subject (e.g., in the subject’s wrist or other body
part). Sensor 102 contains optoelectronics
circuitry 102b, a component of which may be
comprised of a fluorescence sensing device as
described in the '974 patent (discussed above in

30 paragraph [002]1).



paragraph [002]).[0029] The optoelectronics circuitry 102b obtains
quantitative nmeasurenent information and nodifies a | oad 102c as a function
of the obweieh3s3vior mati on. The | oad 102c in turn vari esTiuseooameasns of
current through antenna 102d, which is coupled to an antenna 101f of sensor
reader 101. Antennas 102d and 101f are usually in the shape of a coil or

| oop or multiple | oops. A denodul ator 101b (for exanple, an anplitude

modul ati on (Al demodulaLor, o ather derodularan), debectscthie curr ent

variations inducéd in an a by ant enna coupl ed thereto, and
applies tlhe detsect ed t$irgnatasor graodedsif ngnet Youiandy modaéheasa a pul se
counter 101c .an uter_ipterface 10 : i he signal into
corrputerreadaﬁﬂa ggr%naf"sf%r 1iu%ff)tu A r?gjgf t%geaé%%aol%;ﬁgg?&fg%gwﬁ%%m An RF
oscillator 10te pwed descain RFusi graliesothatamentl @ cuwhieeh in turn

provi des el ectromagnetic_ene to.ant enpa en_t nnas 101f and
102d are i t Hi el sgnéﬁgﬁahigﬁr’%’xiw%ltc%l (Q) %a%ﬁldéodt \#ér g{logglt owgsuffi ci ent
i nductive couglim@fbeeneen téedantlerinasAntdieerldgy ahdodihe RF si gnal

provi des operatin p; r.fOéhth sensqr _102.10 Ogtt in _quantitative
measur errgntjs,a%iugllfa ﬁg u8e ‘?osek\l/afrey “thé F%%tid o CO% né)gri n turn provide a
| oad vgr hatl o litd ke 1aBbennaa Idddoduiat-or s1 S ecliced expmphe, semsor reader
101 an ecoded i,nto infqrmtion. e |l oa riations.,are coupled fromthe
sensor 102 t@“lﬁjreltélgﬁs@f’g}‘g%dé?n 16%t ﬁf%‘ﬁ%ﬁi/?a‘h%r mit @Zﬁhegoupl i ng between the
ant ennas 1001fgeai@dul@2dr) detects the current variations induced

in antenna 10if by antenna 102d coupled thereto, and

applies the detected signal to processing circuitry,

such as a pulse counter 10lc and computer interface

101d, for processing the signal into computer-

15 readable format for inputting to a processor 1l0le.

[0030] An RF oscillator 10la provides an RF
signal to antenna 101f, which in turn provides
electromagnetic energy to antenna 102d, when the
antennas 101f and 102d are within close enough

20 proximity to each other to allow sufficient
inductive coupling between the antennas. The energy
from the RF signal provides operating power for the
sensor 102 to obtain quantitative measurements,
which are used to vary the load 102c and in turn

25 provide a load variation to the antenna 101f that is
detected by the sensor reader 101 and decoded into
information. The load variations are coupled from
the sensor 102 to the sensor reader 101 through the

mutual coupling between the antennas 101f and 1024d.

30 [0031] The loading can be improved by tuning both

the internal antenna 102d and the external antenna



[ 0031] The | oading can be inproved by tuning both the internal antenna 102d
and the external antennalOlf to approximately the same frequency, and

i ncr easi ngot2hes/@I7act or of the resonant circuits by approprisaos/029696
construction techniques . Because of their nutual coupling, a current
change in one antenna induces a current change in the other antenna. The

i nduced current is detected and decoded into correspondi ng information.

[0032] FIG i.lJustrates_an i f ragessi ng system 100. As
shown in FI Gzldzltj, Ohgpggﬁgé?naﬁgg&dn&a%@%tgm%nﬁgﬁ%éc% thin a subject's wist
and the sensamareagengl@bhenayfbetewraf Ithleerasompteth oraidsshj ect's wri st.

While the fiqures described herein il I t he, " wr | nd" enbodi ment of
the inventi ofPRHS Was Sﬁflf’/lg]é%%el?%réet%%%lggga' o?B%érMedv% ;Igjq_: One of ordinary
skill in the trdimirdtuapprecpaiegt hmtcurdrenicnvbatdonin nteither linmited to

i npl anting the sensor, i.n the_subject's i.St.or I st band. For
exanpl e, gne BB ﬁélﬁl/lcse i Pl Cﬁl#\r?rhté Cah\gt;lg\%i Hq %%%r(g%y% e that the sensor
may be i npl antretbrptzact meel Lydaogdhewerdnt tisedasersedotyd (e.g., the arm

| eg, ankle, neck, efc.) . Accordingl z term."wistband"” should be
R

interpreted t I'ng, for exanple, arnbands,

| egbands, necihands. anklebands, g1, 0O Asfpriber: shawnyin FIG 2,

an enmbodi nment “Sensor “Teader I'nc €s a reader housing 202, data
processi ng cigmabddasi@04yvifem &Ranplas shdwn in FIG. 2, the
10 sensor 102 may be implanted within a subject’s wrist
and the sensor reader 101 may be worn like a watch
on the subject’s wrist. While the figures described
herein illustrate the “wristband” embodiment of the
invention, this was only done for the sake of
15 brevity. One of ordinary skill in the art will
appreciate that the invention is neither limited to
implanting the sensor in the subject’s wrist or to a
wristband. For example, one of ordinary skill in
the art will appreciate that the sensor may be
20 implanted practically anywhere in the users body
(e.g., the arm, leg, ankle, neck, etc.).
Accordingly, the term “wristband” should be
interpreted to cover any type of band, including,
for example, armbands, legbands, neckbands,

25 anklebands, etc.

[0033] As further shown in FIG. 2, an embodiment
of sensor reader 101 includes a reader housing 202,
data processing circuitry 204 (for example, AM
demodulator 101lb, processor 10le, etc.) housed in
30 housing 202, and a wristband 206 to which reader
housing 202 is attached. As shown in FIG. 2,



denodul at or

wri stband 206 to whi ch reader

electricall

dotted line to indicate that the antenna 101f

band 206. [0034] The wristband 206 can be nade of any suitablLe material

such as, TOr. gXalpl €0l $aLRCLon WLV RliC1ohNs BT EhELEA Giigdi MEnt s, 1t he
p ort to e

wri st band 20%nnay rovi user, an aesthetic appearance,

101b, processor |Oe, etc.) housed in housing 202, and a

housing 202 is attached. As shown in FIG 2
, ant enna.wbQade/36373ensor reader 101 is integral w th w iperThadesAMGIand

y connected to circuitry 204. The antenna 101f is shown as a

e Co

is preferably encased within

and

added strengwhitidodahé an6eand ebekioiicdilyr gonnpOBd6]|tA s di scussed above,

sensor read
i npl anted s

sone enbodi
may have nu

er.101.is c i gur.ed I, cat 1 ly with the
| eﬁngnéc[;unlibzéyt 28£ , UF£S zgr?cﬁch L 3 & E.g %5&11 E%JSRS/ el ect r omagnet i ¢
f|FId (not showrddt disappbyipdivextanthadordheobntensensOrt 162, as wel |
col | ect ta fromsensor 102. _1t.i.s. preferr that the |ongitudinal axis of
antenna 1 1fp5%g%§?§? TR palast s 288, °

rough a | oca i 0 frequency

Ve W 3

pre turns (two

trre aX|snb ant enna 102d of sensor

102.

as to

In

as

"EPbFar 711 oHAE gthebSnd MGG LUMLEE Lo AReYer. amenna JoU
! 0

nore) or

_ _ oops or other configurations,
may be requi retltdlor edinhfereal povierad evielrs expdbde . opertdtdmg frequenci es

[0036] 1 preferyed enbodient s, Lhe, wrisihand, 206,45 deslgned so that the
s tir -

user of sensdF™feadér-101°¢

10

15

20

25

30

renove readader fromt
206 may provide comfort to the user, an aesthetic

appearance, and added strength to the antenna and

circuitry.

[0035] As discussed above, sensor reader 101 is
configured to communicate wirelessly with the
implanted sensor 102 through a local radio frequency
(RF) electromagnetic field (not shown) to supply
power and control to sensor 102, as weil as to
collect data from sensor 102. It is preferred that
the longitudinal axis of antenna 101f be parallel
with the axis of antemna 102d of sensor 102. 1In
some embodiments, antenna 101f is a single turn
colil. However, antenna 101f may have multiple turns
(two or more) or loops or other configurations, as
may be required for different power levels and/oxr

operating frequencies.

[0036] In preferred embodiments, the wristband

206 is designed so that the user of sensor reader

101 can remove reader 101 from the wrist and put the.

reader 101 back on the wrist again as with any
wristband, such as a conventional wristband for a
common watch. For ordinary watches this typically

is accomplished by either of two mechanisms. One

wri st and put the.



reader 101 back on the wist again as with any wistband, such as a
conventional wistband for a common watch. For ordinary watches this

t ypi cal | ywoo@msestpl i shed by either of two nmechani sns. @ueaspsn2gesi gn s
an el astic band that the user can stretch while irenoving the watch or
putting it on. A second commobn design is to use a rel easabl e fastening,
such as, for exanple, a clasp or buckle. [0037] In enbodinents of the

present Invepllall dddignd;COmPnMdthandsl ohad Whd SlstRlel, wristband 206

includes a reée astening for connecting the ends of the wi stband
t oget her, thetedyclsedurlieng d¢nverind stigamdtohnoy BubjiEed 'iE wii-st. However,

because el echri cal. continWl Ly Juust e JmiaLaLned: iduanienna 1011, the

fast eni ng used°Th e present ntion serves not only to fasten the ends
of the band fegetiiry, burhalsn d@pmarx@mederi salblesmrectorckls mintain

electrical continuity in antenna 101f, as described below. [0038] FIG 3 is
atop V|eM/otomETBtbaﬁﬁlZﬁﬁdeXMﬂnﬂau?ﬂ(§h§o§§eéﬁb6dﬁmﬁﬁﬂ@§Q§ﬁ the invention.

The wri stband, 200, | nekides el anaaled 4 otyaad second yri-stand porti ons

314, 316, eacﬁ d%ﬁ% to fi art way around a wearer's wist. The
wri st band pog0b ohsc hales blrSQlQﬂsqhkﬁqﬁ@ﬂte@ndg 828, CQQHPCBMQQCh are

conf | gur ed o geghani cal by, coMEGla o SbpasiLe ohoes,ofsdoiisig 202

Wi st band por i ons econd or a ends 322, 324,
whi ch are adapteslriocizend mteraonrested S wra$@rla§9Wﬂgerelatlonshlp by neans

of a n
co F&Ct k\égaﬁseé eafecbclr:l_cal continuity must be maintained in

antenna 101f, the fastening used in the present
invention serves not only to fasten the ends of the
band together, but also as an electrical connector
to maintain electrical continuity in antenna 101f,

15 as described below.

[0038] FIG. 3 is a top view of wristband 206
according to some embodiments of the invention. The
wristband 206 includes elongated first and second
wristband portions 314, 316, each adapted to fit

20 part way around a wearer's wrist. The wristband
portions have £irst or proximal ends 318, 320, which
are configured to mechanically connect to opposite
sides of housing 202. Wristband portions 314, 316
also include second or distal ends 322, 324, which

25 are adapted to be interconnected in overlapping
relationship by means of a conductive releasable

fastening.

[0039] FIG. 4 is a top view of wristband 206
according to some other embodiments of the
30 invention. The wristband 206, in these other

embodiments, imcludes a single elongated wristband
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fastening . [0039] FIG 4 is a top view of wistband 206 according to sone
ot her enbodi nents of the invention. The wistband 206, in these other

enbodi mrenwe,200enbirdes a singl e el ongat ed wri st bandport i eotAk4e0si0bdced i s
adap>ted to fit all the way around the wearer's wist. Preferably, the
housi ng 202, is attached to an outer surface of wistband 206 in a |ocation
that places the housing generally in the mddle of the wistband portion

414. Wi st band. poition 414:has:@ Sidstoand, 422. angh arsecend end 424, whi ch

are adapt ed e interconnected 1n overlapping relationship by neans of a
conduct i ve reteasabite fastreni agwiimdt- shoaRgrablno4die Aoyisshown in FIGS. 3

and 4, antenpa, 101f, i3, Jinkegrareci Lo ugletband 206 o hnhe embodi ment s

shown, antennha ( IS asingle turn coil and 1 ncludes a first el ongated!
el ectrical cafdluctor BBktded thseamices orgateehsirgtddnsyaldgnduct or 332,

both of whi ch are, srbeddecl, Lnlslbada208, cybioliis designed to
circunscribe a sd%jec S Wist. wever, as discussed above, antenna 101f
may b e a nultistlhamd geidtion élherasoaf Egusatenh,434 amd ¢h case ant enna

101f may include 3@%&%&8&@'

Lectric 0£S...10041] In the enbodi nent
shown in FI G °3°% conductdrwgéiﬁi%D%néggggﬁéiégt%% first wistband portion

314 and conduaterc@3dtseceribeddedlapptihe setantonslst Bandwggost i on 316. Each
el ectrical ngdgcégrgdéc %veséélgggagfél %QEtQan&r (1&9{ eshown) .

10 [0040] As shown in FIGS. 3 and 4, antenna 101f is
integrated into wristband 206. In the embodiments
shown, antenna 101f is a single turn coil and
includes a first elongated electrical conducteor 331
and a second elongated electrical conductor 332,

15 both of which are embedded in wristband 206, which
is designed to circumscriloe a subject’s wrist.
However, as discussed abowe, antenna 101f may be a
multi-turn coil or other configuration, in which
case antenna 101f may include additional electric

20 conductors.

[0041] In the embodimerit shown in FIG. 3,
conductor 331 is embedded in the first wristband
portion 314 and conductor 332 is embedded in the
second wristband portion 316. Each electrical

25 conductor 331, 332 may include one or more
elect};ical components (e.g., a metallic wire or the
like or other circuit component capable of
transmitting electricity) . The electrical
conductors 331, 332 have proximal ends 341, 342 and

30 distal ends 343, 344, respectively. Additionally,

electrical conductor 342 dis electrically connected
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el ectrical conponents (e.cg-., a netallic wire or the like or other circuit
conponent capable of transmtting electricity) . The electrical conductors
331, 332 wewveogpsxxi mal ends 341, 342 and distal ends 34871/1846b5/029696
respectively. Additionally, electrical conductor 342 i s electrically
connectedto a set of tuning elements 371 (a) -(n), which, in a preferred
enbodi ment include capacitors , however, the tuning elenents need not be

capaci tors, but, mey. inelyds, [ ndusti e, elAEntsy a gembinazlan of inductors
OJ% on%)

and capacitors Br Her circd enments or ‘c Ination thereof . Although
not shown |an%fékredBemboﬁlmeutrcmwluQE\MaphpmthDES|ﬁ@WEGErhs electrically

connected to_proxinmal ds 34 n q 1, 2 rough, for
exanpl e, hou5|ng|rﬁ%ﬁfaég@3F ac% ]?51%%ﬁgggégﬁéfggpegﬁﬁve%g. [ 0042] When

mmiztb?nd gg?nc$u@@ghkh?tnamoamdmanwaFE@mmbimﬁtspnbpfa f ast eni ng devi ce,
conduct or e electrica n ted d r 2 through one
of the cai)achP cét?;:]s_l_a( cfcap(’:llgz&o:\_(% cg)r Qﬁc%e?f CE?CEIB.@L lécj.te%en%g‘, g

her eby conpl eting the antenna 101f,
whi ch now ci peuaselibesi drhehsubpéct ' Bl tirdust, ndhi shiogmi [HnugTEdted in FIG 5

00431 F1Gy 3p18, & L1085 8echLonal , Bl Mty Shhagd 29G...aqeandlng 1o some
|

enbodi ment s _ ven ent “%tband i s worn o n a subj ect’s
wist. As Sh@WﬁnédﬂteEﬂ Go iaroxﬂlma&t endal34lon@det of 3®hdustiorsel ectri cal
contact with % | ectric contaqf

n i_ment shown,
el ectri cal 839 ﬁ??gﬁhe%Pénﬁf%m%éVfngSlngn %%gggber el ectrical
contact 502 ﬁﬁyabﬁméWh&lﬁﬂle an2f epaggectively.

[0042] When wristband 206 is secured around a
subject’s wrist by a fastening device, conductor 331
will be electrically connected to conductor 332
through one of the capacitors 371(a)- (), thereby

15 completing the antenna 101f, which now circumscribes

the subject’s wrist. This is illustratted in FIG. 5.

[0043] FIG. 5 is a cross-sectional wiew of
wristband 206, according to some embodiments of the
invention, when the wristband is worn on a subject’s
20 wrist. As shown in FIG. 5, electrical conductor 331
ig in electrical contact with a first electrical
contact 502. In the embodiment shown, electrical
contact 502 is the female half of a snap. However,
electrical contact 502 may be any male or female

25 contact element or even a simple conductive pad.

[0044] Similarly, electrical conductor 332 is in
electrical contact with a set of electxrical contacts
504 (a)-(n) through capacitors 371 (a)-(r),
respectively. That is, capacitor 371(a) is

30 connected between contact 504(a) and conductor 332,

capacitor 371(b) is connected between contact 504 (b)
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contact elenment or even a sinple conductive pad. [0044] Simlarly,

el ectrical conductor 332 is in electrical contact with a set of electnrical
cont act s W04odeB637¢n) through capacitors 371 (a) -(n), respsediswedeys That
is, capacitor 371 (a.) is connected between contact 504 (a) and conductor
332, capacitor 371 (b) is connected between contact 504 (b)and conduct or
332, and capacitor 371 (n) is connected between contact 504 (n) and

conduct or 332; dlc?orgci.'ue %‘%b”egﬁdsgé)%!bc'%ﬂ%é%&u@a& £LLget 504 is tine

mal e hal f of “a”sha SWever ont act , each contact 504 nmay be
any nal e or beimdz@n conttact: 6Déteht amd ceveirmcaosi apPe cbndiestive pad. Contact

502 is confi tgm{)eéi tmasthown th ggé one o fcgg{ﬁﬁg@ S04 | (Sa)tgé%(n) , and

t hereby el ectrica y connect “conductor I3 conduct or as shown in
FIG. 5. [0845¢ Bukef erfabkl ynapachHoepeni t ais 87thhesntadt 5062 ent

capaci tan 5 8,%cr:l,?dh c%ef er algloyl, T%?? o] r?11/(_:| talnc?%egfemgfge%ﬁt%{ S 371 are

sel ected ftema Rave sane ectfical properties
regardl ess otluhéch @oOrdvact a5@4m]{>h§3 cor{chictdont redl. 502omecds with. That is,

t he capacito 371 ar e, pref r abl hos so tha e C cal properties
of antenna 1%?? B S %er%%gnt ac %egP ‘Jhte ('Ic;cn act 504 (a),

504 (b) or 5844(a)-~ (Hor aewaltfnle@eby e]Sec;:tmeioerlligdcbhnaect he resonant frequency
oSS L SRR il s e of 1
10 .
[0045] Preferably, each capacitor 371 has a
different capacitance. And preferably, the
capacitances of capacitors 371 are selected such
that antenna 101f will have the same electrical
15 ©properties regardless of which contact 504 (a)-(n)
contact 502 mates with. That is, the capacitors 371
are preferably chosen so that the electrical
properties of antenna 101f are same whether contact
502 mates with contact 504(a), 504(b) or 504(n).
20 For example it is preferred that the resonant
frequency of the antenna circuit remain
substantially unchanged regardless of the

corresponding contact with which contact 502 mates.

[0046] FIG. 6 illustrates a circuit schematic of
25 the wristband shown in FIG. 5. The circuit

schematic illustrates how each capacitor 371 is

connected in series between a contact 504, and

conductor 332. The schematic also illustrates that

when contact 502 is connected to a contact 504, the
30 contactg 502 and 504 provide an electrical path

between conductors 331, 332. The inductors shown. in
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[0046] FIG 6 illustrates a circuit schematic o f the wistband shown in

FIG 5 . The circuit schematic illustrates how each capacitor 371 is
connect edwono&a3s®s between a contact 504, and conduct orc2AR2005he9eschenat i ¢
also illustrates th_at when contact 502 is connected to a contact 504, the

contacts 502 and 504 provide an el ectrical path between conductors 331,
332. The inductors shown inFIG 6 are not discrete conponents |ike

capaci tors 373;and conneqt ors 502, S04.oThel pducLors Shawa in FI G, 6

represent the Thductance o e con ors 1, 332.7 [0047] FIG 7A
illustrates anbthet cesiegroler 58At ehita 10k, ingueherermisaimmént shown in

FIG 7A, ant a 101f ma e.Lnpl usi:n i ielectric
substrate 70%%3.%.?9]:3%6??05%? %%%?%aq%&?fhg%?n%&g oJr:égoa(@ait:tscej el ectrical
conductors, 68hdugizve pads and other electrical conponents di sposed
thereon. Preferably, the circuit board 701 is encased within a conventi onal

wri st bands matfepé4al (e.REG. l7@atihérnstyigd anetbpr(d@etishd@y) to produce
uristband 209, Erelerally. Ahe ot di ol ddie heshl L gt -5 band 206 i s
Per an the wdth o [

| ant?nn?. . :
equal to or just sTig y grea circuit board 701,
whi ch wi dth bstpned er ywaabbet i8pdemdntamd wschg &nfhétiériwati ve enbodi ments,

e o1, Ol E R0 RS s g o mipre 404N [t
| ocat ed on a7bhip shapinid icdrng@teotlectcindl kboaddc?04sand a second
10 conductive pads and other electrical components
disposed thereon. Preferably, the circuit board 701
is encased within a conventional wristband material
(e.g., leather, vinyl, etc) (not shown) to produce
wristband 206. Preferably, the width of the

15 resulting wristband\206 is equal to or just slightly
greater than the width of circuit board 701, which
width is preferably about 3/4 of an inch. 1In
alternative embodiments, the width of wristband 206

may be larger or smaller.

20 [0048] In the embodiment shown in FIG. 7, antenna
101f includes a first circuit 702 located on a first
portion 791 of circuit board 701 and a second
circuit 704 located on a second portion 792 of board
701. In the embodiment shown, first portion 791

25 includes substantially the entire right/left half of
board 701 and second portion 792 includes
substantially the entire left/right half of board
701. As also shown in FIG. 7A, first portion 791 is
directly connected to or integral with second

30 portion 792. However, other embodiments wherein

first and second portions 791, 792 are not directly
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circuit 704 |located on a second portion 792 of board 701. In the enbodi nent
shown, first portion 791 includes substantially the entire right/left half
of boar d wOkoesndemecond portion 792 includes substanti alpcy/ushesendebs e
left/right half of board 701. A s also shown in FIG 7A first portion 791
is directly connected to or integral with second portion 792. However,

ot her enbodi nents wherein first and second portions 791, 792 are not

di rect | yoonnggted. ofq i)t agkaky 81 & Lot EmLAtedeal N SOMRyROI Ment s, board
701 and the conductors and conponents di sposed thereon are covered or

coated with embodiidite dibekedt 7Pt dmitie cPoduotoRef&rting now to first
circuit 702’8£%éé§eﬁ%é“éﬂigo%ga Eﬁ&b&ﬂ?%ﬁxﬁ%%véré&réé dngid udinal, el ongate

conductor 71 ext en engt hw se fromgenerally one end of the first
portion 791 withoardl<fdbleodihéeother lamdnef the first portion 791, as
shown in FIG 7A; (2) a second |longitudinal, elongate conductor 711 that is
spaced apart [PP4% t he Hafiestrisondacter FrGtasdrenat Hdo ExséEnds | engt hwi se

fron1generalhx$§n?tgﬁ% ?%fﬁﬁgeggr§1)ggggh%@ {3hgt Qudigs 0t her end of the

first portion one or nore transverse conductors 712 that
el ectrical | yetongece ddrdsictoondiiet birat7 xheindls sevoraveshdireor 711. For

exanpl e, transver se, sonductor (F12,(c), has 3. Likst7enc capnsgl ed Lo
conduct or 718%and™ @ second end connected to conductor 711, t her eby

el ectri cal | y76onhecthagdendeotiopf 7418 v itds tc opdtiseor794.1.2 0050]

Preferabig, %BQ%Hcing 64)¢%9d(5}1ae§éégﬁh longitudinal,
elongate conductor 711 that is spaced apart from the
first conductor 710 and that also extends lengthwise
from generally one end of the first portion 791 to
the other end of the first portion 791; and (3) one

15 or more transverse conductors 712 that electrically

connect first conductor 710 with second conductor
711. For example, transverse conductor 712(c) has a
first end connected to conductor 710 and a second
end connected to conductor 711, thereby electrically

20 connecting conductor 710 with conductor 711.

[00501] Preferably, conductor 710 and 711 extend
adjacent to a first side edge 721 and a second side
edge 722 of board 701, respectively, as shown in
FIG. 7A. More specifically, conductor 710 extends
25 along side edge 721 and conductor 711 extends along
side edge 722. Each conductor 710, 711 may include
one or more electrical components (e.g., a metallic
wire or the like or other circuit components capable

of transmitting electricity).

30 [0051] Circuit 702 may further include one or

more conductive pads 730. Each conductive pad 730
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adjacent to a first side edge 721 and a second side edge 722 of board 701,
respectively, as shown in FIG 7A More specifically, conductor 710 extends
al ong si deoadgm3é2t and conductor 711 extends al ong si decedgeoogd2eco&ach
conductor 710, 711 may include one or nore electrical conmponents (e.g., a
metallic wire or the |ike or other circuit conponents capabl e of
transmtting electricity) . [0051] Circuit 702 may further include one or

more conduct jye_p b conduetive Rad- 73016 Hleauni cally
uctors fb an

connected to con /11 through one or nore circuit tuning
el ement s 735thf@wghrnnqnmremomﬁ soneuigntiodiinrgnesenerieh ad 730 is

el ectri cal | yeconnegt ed. £ 0 .Go0duCt 5%, Q.Aad Z1dy thrgugh acircuit tuning

el enent 735 ectrlc y connected between the pad 730 and a
transver se cehdactorall}? cofpecegantpd esonsadt?8e (&) dxd elldctrically

connected. to,_ ﬁoqg¥%£o %f%%gfaggf%ééf%' tinkag g goent 735 (c) and

transverse conduc n one enbodi nent, each tuning
el ement 735 e$eet51¢qﬂky(mqmmeetedcb&%mﬁamoﬁhhapﬁﬂg7é0pm@ﬁéternlned

capaci tance, _however, as %p ri.begd, abqye, gu 09 Bl F nent 735 may
£
i ncl ude nultlﬁ?%s%%$§%| 5?3%%|nduc ors(%n %br %thgé CIrCUIt el ements. For

gxarrpl ;a [ nd$enele¢t:efdaaliﬂweoenbod$drsrﬂ sonchetbtuni WO ereherdtls 735 are
iscrete inductiyve tuni hat . ar t he total
i nduct ance r &iai h&*thst %”?QEE?e ci%;%ﬁ%Q8§§Q é%ﬁ%&éég?

an regar ss of the size a ch the wristband
is set. This7fieature is

[0052] In one embodiment, each tuning element 735
is a single discrete capacitor having a
predetermined capacitance, however, as described
above, each tuning element 735 may include multiple
15 capacitors, inductors and/or other circuit elements.
For example, in some alternative embodiments, the
tuning elements 735 are discrete inductive tuning
elements that are chosen such that the total
inductance remains constant regardless of the size
20 at which the wristband is set. This feature is
illustrated in FIG. 7B, which shows using a discrete

inductor 767 as a tuning element

[0053] In some other embodiments, for example, as
shown in FIG. 7C, tuning element 735 may include a
25 trace stub 777 and one or more pieces of ferrite 787
disposed on or around the trace stub 777. FIG. 7D
ig a cross sectional view that further illustrates

this feature.

[0054] As shown in FIG. 7D, one or more pieces of
30 ferrite or other like inductance tuning parts are

disposed above and/or below trace stub 777. 1In this
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illustrated in FIG 7B, which shows using a discrete inductor 767 as a
tuning el enment [0053] In sone other enbodi nents, for exanple, as shown in
FIG 7C wonegpsedrement 735 may include a trace stub 77Pcans2@s@2mbe NOre
pi eces of ferrite 787 di sposed on or around the trace stub 777. FIG 7D is
a cross sectional view that further illustrates this feature. [0054] As
showmn in FIG 7D, one or nore pieces of ferrite or other |ike inductance

tuning parts %gg?ijés oequm%tl)l ve ﬁgd{[@%u%gge% ; Or],Hp%77777 I n thisexanple

enbodi nment , ance 0 e anount of ferrite
and the Iocatiepemcm drhe:Heelamotletrefaﬁqme-tteoanﬁetls@ulpcélﬂm@ﬂ otati on may be

adj usted dur nuf act uring pr.oc to % e ed i nductance
in the stub. le%rE eeasﬁeas%ﬁges?ub%h%%%lba s?%gl ieg(ieiallt"}coceL g‘*‘a&ferrl te on one
si de t hereof beraaydjlmisa& fduodiengt phmmamlﬂamupuegesracsesdndnm in FIG 7D w ||

provide greater duct nce neede o] be that ferrite
pi eces 78 CBE?‘@ e Uit olsree\éiha gl\}cég%rhcd orrl E)%l ogvlcgbtraﬁn%/e?cse conduct or 712
i nstead of ahewet anthorsthédsoWUheat sage sstpilec@73ft hatriconmects a pad 730 to

t he transverse con uct.or e.ferrit t sanme as a

di screte i nddgtofT ead‘i}herte 31{21“9% B % gﬁ ey tﬂlgfange?%hr ougﬁﬁl éja%%h path so that
t he antenna hadmémcmand;tan»edlmmn@@ verakar comdtardnaeegar dl ess of
e e oo e Es he R i SnollE BOUG L ! HOLPE S SR, (- 9.

di screte indl
10 787 could be disposed above and/or below a

transverse conductor 712 instead of above and/or
below the trace stub 777 that connects a pad 730 to

the transverse conductor 712.

[0055] The ferrite operates the same as a

15 discrete inductor, adjusting the total inductance
through each path so that the antenna inductance and
tuned resonance remain constant regardless of the
selected wrist band size. The choice of a tuning
element (e.g., discrete inductors, discrete

20 capacitors, ferrite pieces, etc.) depends mostly on
which is easiest and least expensive to manufacture,

since they are all functionally similar.

[0056] In embodiments where tuning elements 735
are inductive tuning elements, reader 101 may

25 include a capacitive tuning element that is tuned
permanently to match the inductance of the largest
adjustment size, with the antenna inductance
(including series inductive devices) remaining
constant regardless what wristband size adjustment

30 1s selected.
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capacitors, ferrite pieces, etc.) depends nostly on which is easiest and

| east expensive to manufacture, since they are all functionally simlar.

[ 0056] | rwernbesdisoent s where tuni ng el ements 735 are i ndectrivseoswrdcng

el enents, reader 101 may include a capacitive tuning elenent that is tuned
permanently to match the inductance of the |argest adjustnment size, with
the antenna inductance (including series inductive devices) renaining

constant eganiless Whal i SLAARGSLZE, AdLSLIPN ka8l el ed. [0057] Vhen

usi ng i nductive ni ng aT en as opposed to capacitive tuning el enents,
the current through tbhecawasitthared tuandy prleswandgsl y thhecwagertic fiel d near

the wistban renmi t he. sane re £ss.0f i ected for the
wr i st band. Tﬁgreggﬁa ? %%ﬁé;nﬁﬁdVegﬁéﬂ$ﬁ% negﬁ'd%PgnéggﬁgélraM/as much
current as pddeilBl eefortimacirisitbendf téeaiws sthigagdmeWhet her it is nore

advant agepus to_u i.ndugcti.ve ar capaciti uni ng. el depends on how
nuch nagngtifepﬁgage?g %g€8535¥5F ﬁ§§§%%ﬁ¥§§%ggh%i %%ggg%%%Tloading t he
sensor at maxheuieebapl & ngppddi58E Contur tnatdhogadend80td udcdw on t o

electrically connect a conductive fastening element ircuit 702. For
exanpl o, i n’ GroMBRBOBLRENL: S EXEREALt o Bac Fad 790 s "

pa *730°rs a male or female

hal f of a snapgistpBA89] Wesetthurt Her ishowre idvEnBGagéopsctocusde 702 may

further i il il

L Cponoy 9802088 oML A LU 280 Ut HOeRHE! L 2Ty conductors
10 how much magnetic field is needed for maximum range

without overloading the sensor at maximum coupling.

[0058] Conductive pads 730 function to
electrically connect a conductive fastening element
to circuit 702. For example, in one embodiment,

15 attached to each pad 730 is a male or female half of

a snap.

[0059] As further shown in FIG. 7, circuit 702
may further include one or more auxiliary
conductors. The auxiliary conductors are disposed

20 Dbetween conductors 710, 711 and generally parallel
thereto. In the embodiment shown in FIG. 7, one
auxiliary conductor 715 is shown. Conductor 715 is
positioned between transverse conductors 712(a) and
712 (b), with one end of conductor 715 being

25 connected to transverse conductor 712 (a) and the
other end being connected to transverse conductor
712(b). Preferably, the width (wl) of the auxiliary
conductors is less than the width (w2, w3) of the
edge conductors 710, 711, respectively. For

30 example, in some embodiments, the width of

conductors 710, 711 is generally twice the width of
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bet ween conductors 710, 711 and generally parallel thereto. In the

enbodi nent shown in FIG 7 , one auxiliary conductor 715 is shown.

Conduct orwd2bod/8630esi t i oned bet ween transverse conduct oreTAk20068)96860d 712
(b) , with one end of conductor 715 being connected to transverse conductor
712 (a) and the other end being connected to transverse conductor 712 (b).
Preferably, the width (W) of the auxiliary conductors is |less than the

e oahe oLy, S40% LONANEEO! S Wb cbbhpigopectiygly. For examle,

in sone enbodinen conductors 1177s general ly twce
the w dth of t bBbadixidntar wX enaddctor 8wl Morrgidicimblyy . i in some enbodi nents w

2 =w3 =>2wW_. Additionally, in.so i men e gt h of conductor
715 is less tﬁ%%o H@aygﬂgﬁﬁm%ﬁeggﬁgugfégggg%6g§7ii? %Ei%:gﬁay be equal in

| ength. As il thstrieteddnytdH Gf Fopdubieotserdioh Gfilonehertbodivrenst of
conductor 715 is_bet n 1.4 and 3/4 of the l.en of c uctors 710 and
711, mhicﬁgargq%%udFﬂ|$qéﬂbtha§né&&%$%ﬁ“§$%l ygﬁgal?y @%%meen 4 and 6
inches . [006DéndReh esf id1ge rOmCKdmset omil windoueitbr7045 ©$ rioetiee?04 i ncl udes:

(1) a first | i tudi , £longate nduct or. 760 _th ex | engt hwi se
fron1genera||§? n%n%ﬁ%ﬂ%fﬁfﬁ%m%288ﬁ§85%$f¥%ﬁu?8§r8f§%%a?d§gg%”to the ot her
end of the seehnéchpard ia@a/92n asnghbwmd whEkB. a¥e; ty2icallsecond

| ongi tudi nal , el ongate co ctor 761 that is spaced apart fromthe first
conduct or 760bﬁkﬁe%%d¥63F£gyé§Féﬁ5s | engt hwi se from general ly one end of

the SeCOQH)hakBOQ&]boafﬁggg¥Efﬂ% now to second circuit 704,
circuit 704 includes: (1) a first longitudinal,
elongate conductor 760 that extends lengthwise from
generally one end of the second portion 792 of board
701 to the other end of the second portion 792, as

15 shown in FIG. 7; (2) a second longitudinal, elongate
conductor 761 that is spaced apart from the first
conductor 760 and that also extends lengthwise from
generally one end of the second half of board 701 to
the other end of the second half of board 701; and

20 (3) one or more transverse conductors 762 that
electrically connect first conductor 760 with second
conductor 761. For example, transverse conductor
762 (a) has a first end connected to conductor 760
and a second end connected to conductor 761, thereby

25 electrically connecting conductor 760 with conductor
761. Preferably, conductors 760 and 761 extend
adjacent to the first side edge 721 and the second
side edge 722 of board 701, respectively, as shown

in FIG. 7.

30 [0061] Circuit 704 may further include one or

more conductive pads. In the embodiment shown,
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the other end of the second half of board 701; and (3) one or nore
transverse conductors 762 that electrically connect first conductor 760
with secowd 0@ndesyror 761. For exanple, transverse condectras200882968¢ has a
first end connected to conductor 760 and a second end connected to
conductor 761, thereby electrically connecting conductor 760 wi th conductor
761. Preferably, conductors 760 and 761 extend adjacent to the first side

edge 721 a-nd[cté%%ﬁ%%cglaq ?_iflg%%g%g?/g%%oq{?uggg@g %%&.,ﬁse_specti vely, as shown

in FIG 7 _Orcu urther 1 ncltude one or nore conductive
pads. |n the cendodiciert PasHoWA3 cis cdidpoi@4 pnctodest onel cienducti ve pad 773.

Conductive Pa 7%3.is gis osed on.to éy gg Ls ele ically connected to
transverse céaéﬁbfgfa} - 8??eﬁgﬁdf?§ ﬁﬁ%tlgﬁs ?o‘%&%%%?ically connect a
conductive fasbgri)ng ekEment fonciiend tto7/@decFoicakanplandct ene
enbodi ment, att %E$3 to ggg %Zé iglaegga% ogiggggéeyg IfEQ&.a shap,
dependi ng” on t 55 5 ﬁap ?sSattached to pads . For exanple, if
mal e snaps arexaaiclached bacpasbodBnéht, tadheacheflemal &g visubd be attached
to pad 773 . 06%%‘25 f rtBe shown in Flg% 7 _..circuit 704 may further
i ncl ude one iﬁb &?F#Fa ?Eéoﬂ R tBE . FREPEINT | T Conduct or s are
spaced bet weatyrorduehaps 1468 tdbiednth aaelsg@ner al For paraaddlel, thereto. In
t he embodinent_shown in FIG 7 qﬁ$($qﬁjIigry7§§ndggggkl765 is shown.
Conduct or 765§ $J6sFEPERe G Bt RERTI ST arfs PEFSe ' ¢dnduttdrs
10 female snap would be attached to pad 773.
[0062] Ag further shown in FIG. 7, circuit 704
may further include one or more auxiliary
conductors. The auxiliary conductors are spaced
between conductors 760, 761 and are generally
15 parallel thereto. In the embodiment shown in FIG.
7, one auxiliary conductor 765 1s shown. Conductor
765 is positioned between transverse conductors
762 (a) and 762 (b), with one end of conductor 765
being connected to conductor 762 (a) and the other
20 end being connected to conductor 762(b).
Preferably, the width of the auxiliary conductors is
less than the width of the edge conductors 760, 76l.
For example, in some embodiments, the width of
conductors 760, 761 is generally twice the width of
25 the auxiliary conductors. However, the length of
conductor 765 may be equal to the length of
conductors 760, 761 as illustrated in FIG. 7.

[0063] Referring now to FIG. 8, FIG. 8
illustrates one possible way to electrically connect
30 electronic circuitry within reader 101 to the

antenna circuitry on board 701. In the example
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762 (a) and 762 (b), with one end of conductor 765 being connected to
conductor 762 (a) and the other end being connected to conductor 762 (b).

Pr ef er ablwo 2béw3987dt h of the auxiliary conductors is | egsTiUsamshobaosi dt h of
t he edge conductors 760, 761. For exanple, in sone enbodi nents, the width
of conductors 760, 761 is generally twice the width of the auxiliary
conductors. However, the I ength of conductor 765 may be equal to the Iength

of conductors 76C(£)J,rril s, | | Fust 1 at s %tﬁ @oFkg’arg 7?i 0063] Referring now to

FIG 8, FICim% rates one poss e way t ectrically connect
el ectronic ccomd:trcyc W b Ing @I%rfokorotnuephenan@bﬁmmfmmcw try on board

701. In the exaqpleenbodlnent sh mnqiﬁpn%egggdaﬁgeB&ﬂle%Q& E§ a connect or

ri ousi ng 802 Ctor coﬁﬁec%lng el ECtroni ¢ circurtr In rea 101 to the
ant enna ci r cuhtiyanh 71woar d ﬂ@lsom61emhudlaﬁbodbneﬂtsbmasJSh@Wﬁ in FIG 8,

housi ng 802 sits on tra erse, caonduct or s 112 ( whi ch are
adj acent gaclﬁ HTHEr g@%nnec? or’ ﬂclr&?ssivr?és E&?&éucglg%%nec% tz)) provi de a
nmeans for eaanﬁy7@mnﬂectwmgcmléméraﬂnacaﬂtr¢0|anhwwtmﬂn1 reader 101 to

antenna circuits 702 and 704. nect hou i r bly made of a
di el ectric mafBPTAre" 1998479 | ‘Ho ?fl e %o?gdgg é%!%'gb%%genbodlnents
t he connectomoh0@5$ﬂgz8@8n@éctimgleﬂetunbnd@tcmsedlszfWﬂthiﬁhat is, the

reader 101 nmay be djrectly soldered to noLe the conductors on
board 701, é?§%§ h%k hY FRSEhne <“¥R§b385 161,
10 Connector housing 802 is preferably made of a

dielectric material.

[0064] It should be noted that in some
embodiments the connector housing 802 or the like is
not used at all. That is, the reader 101 may be

15 directly soldered to one or more of the conductors
on board 701, thereby making the connector 802
unnecessary . In other alternative embodiments, a
reader circuit board on which the reader circuitry
is disposed could include the antenna. For example,

20 the reader circuit board could have one or two
flexible portions for the antenna; the reader
circuit board could have an area overlapping the
antenna for mounting the reader parts; and the
reader circuit board could have a parts mounting

25 area that could be made substantially thicker than
an antenna portion (i.e., the parts mounting area of
the circuit board can be rigid instead of flexible,
while the antenna portion of the circuit board is

flexible imnstead of rigid).

30 [0065] The embodiment of housing 802 shown in
FIG. 8 hags a number of apertures 804 preferably
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unnecessary. In other alternative enbodi nents, a reader circuit board on
whi ch the reader circuitry is disposed! could include the antenna. For
exanpl e, wbeosesaser circuit board coul d have one or twopCrastés®29596ti ons
for the antenna; the reader circuit board could have an area overl appi ng
the antenna for nmounting the reader parts; and the reader circuit board
could have a parts nounting area that could be nade substantially thicker

t han an antenna porti.on (i.e., the ts in ea of circuit board
can be rigida?ﬂ?$€% lgft%Pe§?% e,Sm%?ﬁea?ﬁggg%te%ﬁ%ﬁb%¥F%g%Q§f the circuit
board is fl exkbdeld mtcmad abpregirdphce B0065F Hhesierdbddiaremt tbé housi ng 802

shown in Fi 8 S _a nunber q%ﬁaggrtures 8$§ r ef r%ghyarranged in two
r r

ha
col ums 811 ﬂﬁtﬁii?nggfﬁ SpeFtidr &°8%¢ 8 ds %ﬁ%%ﬁ D sur ade 806 of

housi ng 802 t9 éden holdranmreui § aee efletheibalsy ngondicposed partially in
each aperture is an electrically gpndﬁctigg cont act ele%p%& (not shown)

That is, Dne“PAPTE FHTCINIERE EPWEAr | $"F thf h THe Eperture and the
ot her end exteadsorbeyonadithenbotitsomistthaekeofpéhendtmwusicdngheThe end tti at

ext ends beyond the bottom surface of the hpousing is electrically connected
to either ciPERFE %ﬂﬁz%?Hen%64?€ﬁgp%e§éﬁpp8?Eaﬂ %T%é%??(%a qg%ntact | ocat ed

wi thin an appetgiey ! hathd enpathaef ekltenfisr seyend utine Motapert ures 811 is

physically and electrically connected to transyerse condu r 712 (a), and
an’ el ectri cafuEbitactt It@@a}é@dsﬁbintghilﬁ & eﬁﬁﬁ?"f#ifyt%%ﬁnelcs e%‘ta(r%f) of the second

colum 10 either circuit 702 or 704. For example, an
electrical contact located within an aperture that
is part of the first column of apertures 811 is
physically and electrically connected to transverse
conductor 712 (a), and an electrical contact located
15 within an aperture that is part of the second column
of apertures 812 is connected to transverse

conductor 762 (a).

[0066] Referring back to FIG. 7, an advantage of
having conductors 710, 711, 760 and 761 be located

20 adjacent the respective side edges of board 701 is
that such a configuxation produces an
electromagnetic field that is wider than the width
of the wristband. A wider electromagnetic field is
advantageous because it allows for lateral movement

25 of the wristband on the user’s wrist with respect to
the implanted sensor while maintaining communication
with the implanted sensor. If there was not such a
wide field, then movement of the wristband would be
more likely to result in a loss of communication

30 because the sensor may no longer be within the field
generated by the antenna. This feature is

illustrated in FIG. 9.
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of apertures 812 is connected to transverse conductor 762 (a) . [0066]
Referring- back to FIG 7 , an advantage of having conductors 710, 711, 760
and 761 bwol2oeaizexf7adj acent the respective side edges ofcClameasiiddsos s t hat
such a configuration produces an el ectromagnetic field that is w der than
the width of the wistband. w der electromagnetic field is advantageous
bg;:ﬁuse it all owshfor Iiateral novenent of the wistband on the user's wi st
Wi respect to e i anfed sensor whil e. mai_ntai.ni ng-comuni cation with
the inpl ant eﬁo%se}r?sor. rggf“j"téuejr% nets W6t sgﬁchoéla\rfivi & ing, then movement of
t he wri st banghyeid 1loe Fmeeeotdke} yed aheesnbbdimeat! esswof igsomuni cati on

because the sensaor may no |l onger he wiithin the field_generated by the

ant enna. Thi%@ea%'urﬁps PIF%@Y? attq'éed eilﬁC}EF&“agn.eFOLSG#eEﬁG 9 isya Ccross
selgf IG ongl Xl@aﬁ&{]a@as% epnand0df t@ncondilig t ast ktcenbadi FEAL Shown in FIG 7
. -9 shows the electromagpetic field genetated. by t antenna 10If . As
shown in FI G179 WidHe i GBR Telhe s oEeatre Grek oho HEAEERE i dch of ¢ he
\(er stbang, }[/\bﬂnghﬂ%ﬂGigstQ%g%,a{vi\}%cmhh& djsicanceybehsean scandact ors 710 and 711
orr conductors : ich width is generally about_3/4 of an inch.
When the wi dPREVRAMESSRIEGRATE b S %7&r]rd<gfl ci°§ldétl§58tr53%ﬁ80f an inch the

wi dth o f thestesuyliticagwehest fonpgnatdioyf kekaitmay db o€ wp tachwo (2) inches.
[ 0068] The rectangul ar, box shown in FIG 9 re reser&t% tlhe i npl ant ed sensor.
Accor di ngl y1v\ﬂp:qzret width between conductors 10 an 11 is

10 about 3/4 of an inch the width of the resulting

electromagnetic field may be up to two (2) inches.

[0068] The rectangular box shown in FIG. 9
represents the implanted sensor. Accordingly, FIG.9
illustrates that antenna 101f can move laterally

15 with respect to the sensor a short distance and the
sensor will still be within the field generated by
the antenna. Thus, even if the antenna 101f were to
move laterally a short distance on the user’s wrist
because the wristband housing the antenna is worn

20 loose on the user’s wrist, the semsor reader will
not lose communication with the sensor. The wider
electromagnetic field is advantageous for an
additional reason that the width of wristband may be
made smaller, and thus more aesthetically pleasing

25 to some users, without jeopardizing functionality.

[0069] FIG. 12 i1illustrates another design for

antenna 101f. In the embodiment shown in FIG. 12,

antenna 101f may be implemented using the dielectric

substrate 701 with elongate electrical conductors,
30 conductive pads and other electrical components

disposed thereon. Preferably, the circuit board 701
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illustrates that antenna 101f can nove laterally with respect to the sensor
a short distance and the sensor will still be within the field generated by
t he ant enwe.2odimss377even if the antenna 101f were to novechatsesoalobyss@ short

di stance o n the user's wist because the wi stband housing the antenna is

worn | oose on the user's wist, the sensor reader will not |ose

comuni cation with the sensor. The w der el ectromagnetic field is

advant acj eous for an additional reasqon that the w dih f { stband may be
made smal | er?sa‘?fbcatsr‘?&gwﬁﬁﬁ’éna%s?%% eln%eilo ?i‘pwlé:éssp%a{:]n omgg%x\%iser s, Wit hgut

je?par di ibgg%imfié anal ilﬁgtg{aﬁ%@j]nﬂﬁetazz tbl nsedates anot her design for
ant enna . I.n the enbodi nent shown.i n_Fl 12, antenna 101f may b e
i npl enent ed ‘i’ff%’fk?‘?d“‘{]ﬁé)fidi e%gf?]f%b ubéCPFaWéd%log'ttﬁeel ongate el ectri cal

conduct ors, gesguctiyepadpaand2od hier cefuatt thcat ponpoadnglstty sposed
t her eon. Preferabl tt e circui

, it board 70lis en w thin a conventional
wri st band® mafERFETT 19563 (¢ ?g‘.’v,lg?léa? &S yﬁ?a%(ggfoego ‘ﬁ#r%cdkﬁce wri st band
206. Preferablgsn the predichanliyt dibeutt e8yul bitngnwinst banth206 is equal to or
just: slightly greater than the w dth_of _circuilgl boar d g 8 1, which width
i s preferabl §PEBRRR SHPIGEPENEP LR SFREAREBhNE AL ot li At o the embodi ment

shown n FIG212;igisinsid @b thethecamerhdwahomria.FIG .A7 . A difference

bet ween the two enbodinents is that in the first enbodipent (FIG 7 ) the
reader housi A§fBeenee %W@ﬁ@dt]@%n@}zoaﬁ“%ofeiﬁn?ﬂ’ésn'}%ldggag?l]&i gcui t bo;r d

701, whefgasth8 thessesordieshedinent (FlkGe reddsr hbheing 202
is attached generally in the middle of circuit board
701, whereas in the second embodiment (FIG . 12), the
reader is attached to the ends of circuit Dboard 701

as illustrated in FIG. 13.

15 [0070] Referring back to FIG. 12, the antenna
101f according to the embodiment shown includes a
circuit 1204. Circuit 1204 includes: (1) a first
longitudinal, elongate conductor 1210 that extends
lengthwise from generally one end of board 701 to

20 the other end of board, as shown in FIG. 12; (2) a
second longitudinal, elongate conductor 1211 that is
spaced apart from the first conductor 1210 and that
also extends lengthwise from generally one end of
board 701 to the other; and (3) one or more

25 transverse conductors 1212. Like transverse
conductors 712 and 762, each transverse conductor
1212 has one end in contact with the firstt elongate
conductor 1210 and the other end in contact with the
second elongate conductor 1211. For example,

30 transverse conductor 1212 (a) has a first end
connected to conductor 1210 and a second end

connected to conductor 1211, thereby electrically
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reader is attached to the ends of circuit hoard 701 as illustrated in FIG
13. [0070] Referring back to FIG 12, the intenna 101f according to the
enbodi menvob@vussimcl udes a circuit 1204. Circuit 1204 ipotlusd@s/ozdsd) a
first longitudinal, elongate conductor 1210 that extends |engthw se from
generally one end of board 701 to the other end of board, as shown in FIG
L 2; (2) a second |ongitudinal, eIongate conductor 12 11 that is spaced

apart fromthe flrst conduct t hat nds | engthw se from
general |y on%o%ﬂﬂ:dgmb6ﬁp'u783r %}B% 8?nd8%§9?§§}§he or moire
Eransverse cpﬂﬂfé&anmy'1%bﬁdubtk3strahsvﬁmw3eltoemhmm¢wa§jhr2nand 762, each
ransver se conduct or, as in tact h..the first elongate
i e orar BRaS: FF ot Sob ok Thothe Heb ’

conductor 12%0 Ci T Cont act secon eIongate
conductor 121122 Ref weamapl7el,t rassyeriselyonducsibowrl 2 HI&). has a first end
connected_to, conductor 1210 and a second end connected to conductor 1211,

t her eby et ect fcal |l yconnecting conductor 1210 with conductor 1211.

reeranly, SRRAHPLC S1210,20d01 21, SXband.aghaces g e frst side cdge

1221 and the respectively, as shown in
FIG 12. [00#d}e Gaorliidtid204amayl12d0 t hetachncbudec bites arachii280conduct i ve

1210 and 1215 HFOUGH iHa Jor SHBFe ¢ r U Grereet st 1395 For i not ance, i
sone enbodi nepis, tieaalyipachel 23 flokrs circuit elements 1235. For
10 instance, in some embodiments, each pad 1230 is
electrically connected to conductors 1210 and 1211
through a circuit element 1235 that is electrically
connected between the pad 1230 and a transverse
conductor 1212. For example, pad 1230(c) is
15 electrically connected to conductors 1210 and 1211
via capacitor 1235(c¢) and transverse conductor
1212 (c). In the embodiment shown, element 1235 is a
capacitor having a predetermined capacitance.
Conductive pads 1230 function to electrically
20 connect a conductive fastening element to circuit
1204. For example, in one embodiment, attached to

each pad 1230 is a male or female half of a snap.

[0072] As further shown in FIG. 12, circuit 1204
may further include one or more auxiliary

25 conductors. The auxiliary conductors are disposed
on board 701 and between conductors 1210, 1211 and
generally parallel thereto. In the embodiment shown
in FIG. 12, one auxiliary conductor 1215 is shown.
Conductor 1215 is positioned between transverse

30 conductors 1212 (a) and 1212(b), with one end of

conductor 1215 being connected to conductor 1212(a)
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electrically connected to conductors 1210 and 1211 through a circuit
element 123 5 that is electrically connected between the pad 123 0 and a

t ransver swoeoswdizei7or 1212. For exanple, pad 1230 (c) i sprelrastenisoadeby
connected to conductors 1210 and 1211 via capacitor 1235 (c) and transverse
conductor 1212 (c) . In the enbodi nent shown, elenment 1235 is a capacitor
having a predeterm ned capacitance. Conductive pads 123 0 function to
electrically nnect cond c |ve faste i.n ircuit 1204. For
exanpl e, in %Wg 6§3§%hfnaa tached ogggghgé 1@0 ﬁg a male or female
hal f of a snam12ﬁﬂ072hsA§1%uthed QMan pmeﬁeﬁhbnﬁﬁiduiauﬂth1204 may

further |ncIu € _.one or,.nore aux c€§¥5C0n§UCtOEha qa%%é%%yary conductors

are di sposed®on"Bodtd 7dE EnE B WedH dondtict oF & 1 and general |y

paral l el theeetihe lsidehecadhodbnent2ighowaliin FM@Weﬁéx arre auxiliary
conduct or wn. Conduc 1215 WS R9S t|o d bet n transverse
conduct or3 1%i?g€%)qgﬁﬁnfffﬁofb§9{5ﬁf?% one&(f‘-f‘%!L ) q%%nﬁhcmgg 1215 bei ng
connect ed tOOﬁaﬂﬂuﬁ&iﬁbrb2121Oa)amﬁﬂlfuiu@bhgh endcibei anpcimeatt ed to

conductor 1212 i, scussed ve ferapl the dth of the
auxiliary coﬁﬁ% é%% ?h%ﬂn$ i égago%saﬁ gg edgs con&uctors 1210,

1211. Fbweve&en@ﬂe<hengkhp@ﬁn@@@d@@ﬁ@ﬂﬂiﬁk51amy,bEZEQuaI to the length of
conductors 1210, 1211, although in the enbodi nent shown the | ength of
conduct or 1215073]Iess«ﬁhﬁﬂihbenb@ngihﬁmﬁ ﬂBe Pr&maty icorrduct ors 1210,
1211. [0073]c5§£§rgégg%ggg¥ %geglg% wrlstband %§6isa§Eording to
alternative embodiments of the invention, when the
wristband is worn on a subject’s wrist. As shown in
FIG. 13, contact elements 1304, 1306 are attached to
the wristband. Contact elements 1304, 1306 are
15 female contact elements, however male or other
contact elements could be used. Contact elements
1304, 1306 are electrically connected to the circuit
on circuit board 701. More gpecifically, they may
be electrically connected in series with a pad 1230
20 (not shown). As further shown in FIG. 13, a
correspondiﬁg contact element 1302 may be attached
to housing 202. Contact element 1302 is
electrically connected to circuitry 204. Contact
elements 1304, 1306 are designed to mate with
25 contact element 1302, thereby completing a circuit
and releasably attaching end 1310 of band 206 to
housing 202. The opposite end of band 206 may be
fixedly attached to housing 202. Hence, screw holes

766 are provided in board 701 so that housing 202
30 may be screwed to board 701 (see FIGS. 7, 8 and 12).
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cross-sectional view of wistband 206, according to alternative enbodi nents
of the invention, when the wistband is worn on a subject's wist. As shown
in FIG 8o eeniesty el enents 1304, 1306 are attached topchasasossbdsand.
Contact elements 13 04, 1306 are femal e contact el enents, however male or
ot her contact elenents could be used. Contact elenents 1304, 1306 are
electrically connected to the circuit on circuit board 701. Mre

speci i cal | ypodfipy maxRe el gchiscallycapnect sfkddtsaidses with a pad 1230
. n , I

(not shown) urthér “shown i a correspondi ng contact el enent
1302 may be at¢ached tto hdusingt 202 . er@odtiacntel efrdite 13@2ens el ectrically

connected to,circuitry 4. I ts, 1 , 6-.are designed to
mate with cofit ac Jéf%neﬁ el§%§$E§%%$§6§£§gn%?é%F%g]é;%F%b&?t and rel easably
attachi ng enard 3itnidfarband tB66otivetrwudiony RO2eiThelopposite end of band 206

may be fixed ttached to_housi 202.. e hol es 766 are provided
in board Olég%fgﬁﬁﬁ9 Soggﬁﬁarﬁgﬁq%%vl énggggm%ﬁé%%ﬁ%%ard 701 (see FIGS. 7 ,
8 and 12) .[ﬁéﬁ%ﬁqﬂ%M&iorl@eandiﬂg.&Hélmﬁisabendw¢$t¢Mﬂuh§e&@é@rding to
alternative enpodi ments of the present invention. The wi stbands shown in

FIGS 10 and ﬁﬁl%}e simlar to the others shown herein, the differences
Subj ct’ & wr 18073 ooTeFReralrrdl Ton s fe TOR Rro oUK shove a
wri st band 1080whostibegrda 10i00shawtngtdanid spomti opband portion
10 1051 and a second wristband portion 1052. A lock

tab 1002 is attached to a distal end of the first

wristband portion 1051. Lock tab 1002 is rotatably

attached to one edge of wristband portion 1051 and

is free to rotate around an axis that is

15 substantially parallel with a longitudinal axis of
wristband portion 1051.

[0076] A male electrical contact 1010 projects
outwardly from the bottom face 1012 of lock tab
1002. Preferably, contact 1010 is elongate and is
20 oriented on lock tab 1002 such that the longitudinal
axis of contact 1010 is substantially parallel with

a longitudinal axis of lock tab 1002.

[0077] Although not shown in FIG. 10A, a first
portion of antenna 101f (e.g., circuit 704 or

25 conductor 331) is embedded within first wristband
portion 1051 and is electrically connected to the
male electrical contact 1010. Additionally, a
second portion of antenna 101f (e.g., circuit 702 or
conductor 332) is embedded within second wristband

30 portion 1052. Second wristband portion 1052 has a

set of transverse grooves 1060(a)-{e) on an outer
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1051 and a second wistband portion 1052. A lock tab 1002 is attached to a
distal end of the first wistband portion 1051. Lock tab 1002 is rotatably
att ached wo 200w036xfge of wistband portion 1051 and is fpee/useoossobtmbe ar ound
an axis that is substantially parallel with a |Iongitudinal axis of
wri st band portion 1051. [0076] A nmale electrical contact 1010 projects
outwardly fromthe bottomface 1012 of |ock tab 1002. Preferably, contact
1010 is el ongalg, and s %EEQ&S on | 0%@ télQriLQQ@ SHah dhat the

| ongi tudi nal axis of contact 1 is substantially parallel with a
IoPgltudlnalamaysﬁ@mlk@@kSUBEGQQQZﬂﬁFGOWMFnAmhﬁdwghﬂhdﬁ gees@wn in FIG 10A
a first portjion tenna el T t ductor 331) is
enbedded wit $2L |rggzmm|st% %‘%gf%¥gﬁgloggbaﬁ%gééqgfgggrlcaIIy co%nected
to the male b@@@trnqiﬂde@oanaGKPQEHd)eLﬁ@dwuﬁ@ha¢¢@taQ$ séednd portion of

an.t enna 1f L%keé ge Ilt C Iggacgc!s Eio aga’ao ! Sea%fHJEddEd \M t hl n Second
wri st band por |on econ Wr i st po tion 1052 has a set of
tra?sverSﬁ gemmmesikﬂ@@t@ayal(eqnmnﬂadﬁéﬂte659¢mmﬁmbqbzilthereof (i.e., the
surface that faces a fromth ubj, e [ tch is worn as

i nt ended) . %omﬁM?% “FfFEe itiféié% g?gg%e%ﬁﬁﬁg'gﬁ% gﬁé% an exposed

el ectrical cootmettsl090. skirkes ebidt rihealantentacksrth.and pad 73 0 , each

exposed el ectri cal onta 1090 |s connecte e capacitive
structure which ¥ts % BBRANRRY e o seﬁlggrgf%£¥%fé?%§$fgﬁ§a porti on.

10 to each electrlcal contact 1090 through a capacitive

structure.

[0078] Wristband 1000 is secured to a subject’'s
wrist by inserting the distal end of wristband
portion 1052 into a catch 1070 (see also FIG. 10C)

15 and rotating lock tab 1002 in the direction of arrow
A so that male electrical contact 1010 is disposed
in one of the grooves 1060. When wristband 1000 is
secured in this manner, the exposed contact 1090 in
the groove 1060 receives the male contact 1010,

20 thereby, electronically connecting the first portion

of the antenna to the second portion of the antenna.

[0079] FIG. 10D illustrates a variation of the
design. As shown in FIG. 10D, contact 1010 may be
disposed on the outer surface of catch 1070 and

25 project outwardly therefrom. In this embodiment,
transverse grooves 1060 are on the inner surface
1026 of second wristband portion 1052, as opposed to

the outer surface, as shown in FIG. 10E.

[00801] Referring now to FIG. 11, FIG. 11 shows a
30 wristband 1100 having a first wristband portion 1151
and a second wristband portion 1152. A lock tab
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Hence, the antenna portion is electrically connected to each electri cal
contact 1090 through a capacitive structure . [0078] Wistband 1000 is
secur ed twoaosuspEet's wist by inserting the distal engcefusesisstdsand
portion 1052 into a catch 1070 (see also FIG 10C) and rotating | ock tab
1002 in the direction of arrow A so that nmale electrical contact 1010 is

di sposed in one of the grooves 1060. Wien wistband 1000 is secured in this

manner, the gxposed gealach 1090 alrgttaheeﬂaoeyetﬂ@%ﬂseccel ves the male
cont act 1010, thereby, electronically connecting the first portion of the

antenna to twelsdemed peaitt Ponl B%1 ¢ hdogtit ARl 1§ DOFO|raGabiwD il l ustrates a
variation of,{he. 4esigns, 08 ﬁ@@&n 4 ok G 2P p SOt ALt 15919 amy be di sposed

on the outer surface of catc 070 and project outwardly therefrom In this
embodi nent, s ahReertse rgtobeesrdWBD aar éxof theti¥mer surface 1026 of second

wri st band. po , t o] r e, as shown in FIG
1CE. [OOgBO] %%%ﬁ%%%ﬁgnggﬁ%%llf% tllzvlggh %L%geh%ywsgﬁ%W| st band 1100 havi ng

a first wistdramidybmeilonx1g5af arml skbsadondrnk¢tbladid portion 1152 . A | ock
tabl1102 is attached to a distal end of the first wistband portion 1151.
Lock tab 110R09&Lk ot atabkycaet eetheldalo cBBEACE e gfragsicéeband portion 1151

and is free Lo.ralate ALaudoagoaxs Lhat 1is; subsiantiald y perpendi oul ar

with respect to a [ongitudinal axis of wistband portion 1151 . [0081] A
mal e el ectrithl2 cortradierably. peojteadts 1110 is elongate and is

10 oriented on lock tab 1102 such that the longitudinal
axis of contact 1110 is substantially parallel with

a transverse axis of lock tab 1102.

[0082] Although not shown in FIG. 11, a first
portion of antenna 101f is embedded within first

15 wristband portion 1151 and is electrically connected
to the male electrical contact 1110. Additionally,
a second portion of antenna 101f is embedded within
second wristband portion 1152. Second wristband
portion 1152 has a set of transverse grooves

20 1160(a)-(d) on an outer surface thereof. Each
groove 1160 includes an exposed electrical contact
1111. Like electrical contacts 1090, each exposed
electrical contact 1111 is connected in series with
a capacitive structure which itself is connected in

25 series with the antenna portion. Hence, the antenna
portion is electrically connected to each electrical

contact 1111 through a capacitive structure.

[0083] Wristband 1100 is secured to a subject’s
wrist by inserting the distal end of wristband
30 portion 1152 into a catch 1170 and rotating lock tab

1102 in the direction of arrow B so that male
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outwardly fromthe bottomface 1112 of |lock tab 1102 . Preferably, contact
1110 is elongate and is oriented on |ock tab 1102 such that the
| ongi t udiwel2o@xize37ef contact 1110 is substantial ly par alpcelusescsh2awoe
transverse axis of lock tab 1102. [0082] Although not shown in FIG 11, a
first portion of antenna 101f is enbedded wthin first wistband portion
1151 and is electrically connected to the nale electrical contact 1110 .
Additionally, a an orti f egna 101§ s enbedded w thin second
wri st band poretllegflt%%fgg .O%%%%ﬁdlolv\l/ro?g%baggpp%rtilon 0%159 has a set of
transverse groovessll660(a)Whéd)wmstaandul 800 sia fseomredeirof . Each groove
1160 i ncl udes .an exposed ectrical n 1.. Li ical contacts
1090, each e%ﬁlols’,se a@PSEfr?%%I e}f:poon%eéic%g?&%%iﬂsljlgionlﬁleg?%dggfﬁg\tééri es wth a
capacitive stinuefured whilehconisettf lldOocoanétsmebach rariigeswihd t he ant enna
portion. nce,. the anten ortion.is electricall n to each
el ectri callg‘ecg}ﬁlaectco %ﬁ%t E?%(Eghthfrggﬁac?#?g%rls a?lul tﬁ%glgeﬁg%ﬁg] Wi st band
1100 i s securtetk tfdratsabhfiesétendudsttibysi ofextiempna O 1di.st al end of
wristband portion 1152 into a catch 1170 and rotating |lock tab 1102 in the
direction of [osaw B swhi hatvameles eobpitaéncofitacitatith® pPE di sposed in one
of the groov 1160. Wien_wristhband 1100 is r.ed. i i s, panner, the
exposed cont gccﬁ:}e PETESPS ¢ \ereréfr?%%r%/glaivr? %ﬁis%hd%g%%bcegintag)grygiﬂgai s di sposed
recei ves the graduldcort antletdd@od titertebhey ehact rhead oresenhedting the first
and Secor_]L% p%ryt 'w%@;s o%f e%Q%nSTann Oyl,f and not limitation. Thus,

the breadth and scope of the present invention

should not be limited by any of the above-described

exemplary embodiments, but should be defined only in

accordance with the following claims and their

15 equivalents.
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[ 0084] Wil e various enbodinents /variations of the present invention have
been descri bed above, it should be understood that they have been presented
by way ofwexasgs3es7only, and not limitation. Thus, the breadisbowandescope of
the present invention should not be Iimted by any of the above-described
exenpl ary enbodi nents, but should be defined only in accordance with the
followng clains and their equivalents.Wat is clained is: 1 . A sensor
system conpwhghpqg %lgg%ggrignplanted in a subject, wherein the sensor is
configured to nmeasure one or nore aspects of the subject and wherein the
sensor conprises a sensor antenna; a sensor reader that provides power to
and/ or communicates with the inplanted senor, wherein the sensor reader is
worn by the subjedt. and senprisessidn. gompadeintibusi ng housi ng an

electronic circuil, and. Ll ) gileader; An 80R3eLor GRUALLNGHY [h the sensor

antenna, wherein the T €ader "antenna i s el ec rically coupled to the
el ectroni & cigeusdr, iw apsfapouad Bo bhodhsyrear bnef or eowlsesictsand is used by

t he sensor re rr. while the n eader ide ﬁg»&( tq and/ or
communi cat es 5%2 h%|%§b§§ﬁgoﬁﬁs gﬁém#ﬁéq%§n§%$¥§€s§% of ¢l %in11 , Wherein
t he sensor resdgeyorf wrtdeanaconpri ses a band for rel easably attaching the

sensor reader to tgnéé%%bre%%ader that provides power to and/or

communicates with the implanted senor, wherein the’

10 sensor reader is worn by the subject and comprises
(1) a reader housing housing an electronic circuit
and (1i) a reader antenna for coupling with the
sensor antenna, wherein the reader antenna is
electrically coupled to the electronic circuit,

15 wraps around a body part of the subject, and is used
by the sensor reader while the sensor reader
provides power to and/or communicates with the

Sensor.

20 2. The sensor system of claim 1, wherein the
sensor reader further comprises a band for
releasably attaching the sensor reader to the

subject.

25 3. The sensor system of claim 2, wherein the

reader antenna is disposed within the band.

4. The sensor system of claim 3, wherein the
reader antenna comprises a first portion and a
30 second portion, wherein the first portion of the
reader antenna is disposed within a first portion of

the band and the second portion of the reader
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3 . The sensor systemof claim2 , wherein the reader antenna is di sposed
within the band. 4 . The sensor systemof claim3 , wherein the reader

ant enna cwopRbecaBs37a first portion and a second portion, petrarseees/obdses fir st
portion of the reader antenna is disposed within a first portion of the
band and the second portion of the readerantenna is disposed within a
second portion of the band . 5 . The sensor systemof claim4 , wherein the

first portion of the;hand and & nhe; second paphhopof:dhed qand are separate

of _t ik O ﬁ{
parts, each 0 t%ﬂpghlgrelggnnect ed to the reageélo ousing. 6 . The sensor

system of claami4 , wherein the ban d is a single piece band and the reader
housi ng connects to the band at a | ocation substantially between the first
portion of the reader antenna and the second portion of the reader antenna.
7 . The sensor system Oheckansvd sysirer @ifn clhemf 4 r sthewrsiendeportion i s

el ectricattkly connected.to a.first, contact that Is (gi ed sybstantially
. b cprgﬁ
adj acent 1o ghrsé%dPSFg%ﬁlél ?Frlg?epo?l%l on oft thee%arrl] ];Zn '%he second ant enna
portion is ekeetbihedl byecoanected partas plaachl pEywinich tarieng el ements. 8
The sensor Sﬁstemcgf dc&iai Z eg/(?ee]g iqlselach tunzLng el enment conprises a
capaci tive ahtPoFCaRY FGusPrvECRIeheHt"S™™d . The sensor systemof claim8 ,
wherein the capacitive el enent conprises at | east one capacitor and the
I nductive el ement 690np&‘hge§e%go!:esa'§été)1{]%f claim 4, wherein the
10 band is a single piece band and the reader housing
connects to the band at a location substantially
between the first portion of the reader antenna and

the second portion of the reader antenna.

15 7. The sensor system of claim 4, wherein the
first antenna portion is electrically connected to a
first contact that is disposed substantially
adjacent to an end of the first portion of the band
and the second antenna portion is electrically

20 connected to a plurality of tuning elements.

8. The sensor system of claim 7, wherein each
tuning element comprises a capacitive and/or an

inductive element.

25
9. The sensor system of claim 8, wherein the
capacitive element comprises at least one capacitor
and the inductive element comprises at least one
inductor.
30
10. The sensor system of claim 8, wherein the

inductive element comprises ferrite that is adjacent
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i nductor. 10. The sensor systemof claim8 , wherein the indiictive el ement
conprises ferrite that is adjacentto and/or surroundi ng a conduct or

el ectri cavbypoennsseEct ed to the reader antenna. 11. The segsasS2ep®5bews o0 f
claim8 , wherein the capacitive turning el enments have different capacitive
val ues and/o-tr the inductive tuning el enents have different incLuctive

val ues. 12. The sensor systemof claim7 , wherein each tuning elenent is
associ at ed iih. g pecond coniacl, cARARlE Bl Lebeasablyymting with the
first contact to thereby conplete the reader antenna by "el ectrically
connecti ng thenfiectstd duot erima peadeomnieninathe second antenna portion. 13.
The sensor system of claim 12, wherein each contact is a male or female
contact. 14. The sensor system of claim 13, wherein each contact is a nale
or female half ofll s dénsTheswsearmorisydnem 8, fwhdizdim Zhe wherein the
band is integral wih the read ' nd/ r..electronic
circuit. §6. g?’ﬁ%cjg%ejh\éeort%?ls?%n?e{ﬁrp%u% m@l%f% g\kﬁg%&éﬁgt (rjcgz;: gs ant enna
conpri ses a paluas yarcbnductios irmdtctriors tsubistanleadhlys dlaoreg a first edge of
t he band. 17, g | a sensor syfgreergfa()i‘uecsj aimz2 , wherein the reader antenna
further conpfisbe FsdSndC bty hafy onductor th.a.t is positioned so that
it issubstantially parallel with the first primary conductor and the second
pri mary conduct or, runs, subst anti al Isyt al o cﬁaﬁﬁc’?f‘dwﬁéjlgeein()featcﬂe band.

he sensor system o
10 tuning elememt is associated with a second contact
capable of releasably mating with the first contact
to thereby complete the reader antenna by
electrically connecting the first antenna portion
with the second antenna portion.
15

13. The sensor system of claim 12, wherein

each contact 1is a male or female contact.

14. The sensor system of claim 13, wherein

20 each contact is a male or female half of a snap.

15. The sensor system of claim 2, wherein the
band is integral with the reader housing and/or the

reader electxonic circuit.

25
16. The sensor system of claim 2, wherein the
reader antenma comprises a primary conductor that
runs substantially along a first edge of the band.
30 17. The sensor system of claim 2, wherein the

reader antenma further comprises a second primary

conductor that is positioned so that it is

33



18. The sensor systemof claim 17, wherein the parallel primary conductors
are electrically connected by one or nore transverse conductors at one or
nore | ocawpaos/wbamg their Iengths . 19. The sensor systemusboosloadens 18,
wherein the reader antenna further conprises at |east one auxiliary
conductor having a smaller cross section than either of the primry
conductors and being | ocated between the primary conductors and being

el ect i cal | ¥ coupLed 19 ,£800.p1 LIBLY. GOPIUCEPEo . 20, 1Tlie, Sensor system of

claim2 , wherein: er antenna i s dispos n the band; the
reader housi ngnfluctderardnchedescand i psimeont aenductther bams i ncl udes a second

contact releasably mateable with Mg o) f el easably attaching
the sensor r&ader ?%%%#? ?ﬁﬁfgc?.&ggégghé&%%ngéfﬁgigﬁ%ﬁ%bf claim1l ,
wherein the reader antenna conprises a flexible dielectric substrate with a

circuit disposed jheregn. 22..Ihe, SENZOLSYPLEM O GhalMsal.cherein the
circuit conprises a firTst o6 onga?% conduct or extending froma first region
of the subst pateliel ascoeny regiontofst heesabsttateablong a first side edge

of the substrate. 23. .The sensor systemof c¢lad_ m 22 rein the circuit
further coonP§33059%é@bﬁ@eepgnﬁaf% %5ﬁaﬁg?ﬁ?ee§?%§%|%§ﬂ$5§%1a t hird
recjion of tbaesubstdmd e doatacheuslibmyeghenrolehdiehsubstrate al ong a second

si de edge of the substrate, the second side
10 19. The sensor system of claim 18, wherein the
reader antenna further comprises at least one
auxiliary conductor having a smaller cross section
than either of the primary conductors and being
located between the primary conductors and being

15 electrically coupled to each primary conductor.

20. The sensor system of claim 2, wherein:
the reader antenna 1is disposed within the band;
the reader housing further includes a first
20 contact;
the band includes a second contact releasably
mateable with the first contact for releasably

attaching the sensor reader to the subject.

25 21. The sensor system of claim 1, wherein the
reader antenna comprises a flexible dielectric

substrate with a circuit disposed thereon.
22. The sensor system of claim 21, wherein the

30 circuit comprises a first elongate conductor

extending from a first region of the substrate to a
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edge being opposite the first side edge, wherein the first and second

el ongate conductors are electrically connected to each otherr and both the
first andwbhoeeh3szgi ons are adjacent to a first end of the/Svwsieabe. 24.
The sensor system of claim 23, wherein the circuit further conprises a
first transverse conductor having a first end in contact with the first

el ongate conductor and a second end in contact with the second el ongate

conductor, thereby electrica 99$ﬁgt'n fir X te conductor to
t he second eF%%%% e conduc o%#¥2 : et%%%%%gséféggkfgfgg?%in123, wherein
the circuit &dgehef Wenmpubsésabet uning el enent el ectrically connected in
series wwth the first elongate conductor and a mating contact that is used
in securing the wistband around the subject's wist . 26. A sensor reader
system conprisi . a Twedseanda tsisimepfentasim@el eterednc circuitry,

sai d housi ng gein attached.to the band, wherein t n% houses an ant enna
electrica.flflyt Onhect et %grggfﬁ %?%ﬁﬁ%%ﬁﬁ(? g??%ﬁ% Fg% %g%antenna conpri ses

a first circdbhdaritbma exteaddnd €roww tthitdde reprisin oifr ¢iet is electrically

connected to g liisl, contach, the, serand iheidult.8echhiggl Iy connected

a second side edge of the substrate, the second side
edge being opposite the first side edge, wherein the
10 first and second elongate conductors are
electrically connected to each otherr and both the
first and third regions are adjacentt to a first end

of the substrate.

15 24. The sensor system of claim 23, wherein the
circuit further comprises a first transverse
conductor having a first end in contact with the
first elongate conductor and a secomd end in contact
with the second elongate conductor, thereby

20 electrically connecting the first elongate conductor

to the second elongate conductor.

25. The sensor system of claim 23, wherein the
circuit further comprises a tuning element
25 electrically connected in series witth the first
elongate conductor and a mating contact that is used
in securing the wristband around the subject’s

wrist.

30 26. A sensor reader system, comprising:

a band; and
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each of said at least two tuning elenents rLs electrically connected to a
second contact configured to mate with said first contact, and the first
circuit ocwopoicasss77a first elongate el ectrical conduct orcrhaboosnbasnes
substantially along a first side edge of the band. 27. The sensor reader
system of claim 26, wherein: the antenna further conprises a flexible
dielectric substrate, the first circuit is disposed on a first portion of

the substrate, and jdig second.clioul {odli:sposed; ooy aespeandigozirtion of the

substrate. 28. The sensor reader systemof claim26, wherein the first
circuit furthenstmngrdises ataasbednh dllengpand. eveereital conduct or t hat

extends substantially along, a second, ol de dgecp: Loifie band:a first
uct or

transverse el ectri'cal con aving a first end connected to the first
el ongat e el ectnheated ondwetidr edadtzorsiec oidcendrgonnected to the second

el ongate electrical conductor; and a second.transyerse electrical conductor
. , SEEQ04d

having a Tirst ent e(:oar{lnr]ctaecl¥gdcf>138]fhsee$f i st gl oﬁga?e electrical conductor and
a second endseoom@ctiectuia,t he second el ongate el ectrical conductor. 29. The

sensor reader sys} emP'frsct]l %iirnpc%?t Wsheerleeicnrti@ 1{Li r (Bn N6 R§CP d. el ongat e
conductors are substantial | par TRt su%s %n? a ?y equa(lp in
a first contact,
the second circuit is electrically connected to
10 at least two tuning elements,
each of said at least two tuning elements is
electrically connected to a second contact
configured to mate with said first contact, and
the first circuit comprises: a first elongate

15 electrical conductor that extends substantially

along a first side edge of the band.

27. The sensor reader system of claim 26,
wherein:
20 the antenna further comprises a flexible
dielectric substrate,
the first circuit is disposed on a first
portion of the substrate, and
the second circuit disposed on a second poxtion

25 of the substrate.

28. The sensor reader system of claim 26,
wherein the first circuit further comprises:
a second elongate electrical conductor that
30 extends substantially along a second side edge of

the band;
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| ength. 30. The sensor reader system of claim29, wherein the transverse
conductors are spaced apart and substantially perpendicular wwth respect to
t he el ongwbeoeaneirgt ors . 31. The sensor reader system etCTalsasi03@96 wher ei n
t he di stance between the first transverse conductor and the second
transverse conductor is substantially equal to the length to the first

el ongate conductor. 32. The sensor reader of claim28, wherein the first

cireuit further comprisesan QUXLLiafoGNdYCLoralbal, g disposed between

t he el ongate con or's e sensor reader aim 32, wherein the
auxiliary cond@ttot dms eorfriecsedend donrestsédet onghedirst transverse

gonduct of and, g seeol gonddu%%%ge%gﬁn}gséo@%nzﬁaoggn#@@éwse conduct or.

34. The sensor rea em 0 erein the second circuit
conpri ses: athhi selc@hcﬁ)r@]air@ae;leeetlecbaicadow@udugtorha@ncextends al ong the

o o e edge ol 40&mpd800.2 LU 298L acLES HlfAlConduator L hat
0] ge o

ext ends al ong t he® seton Sand erein the third el ongat e
el ectrical cendictorend cejrexetcltledatbytmmmetteélbngahe fourth el ongate

el ectrical cQ duct or sensor reader system | ai.m 34, wherein the
second ci r cuFt STt tHet %%nr?if)lrclecéje"san%a‘?l TG § ?rgﬁrsn\?eerige@e ectri cal

conduct or havhagsacénd s¢1lencteorhecteitdlo doneuthord el ongate el ectri cal

10 29. The sensor reader system of claim 28,
wherein the first and second elongate conductors are
substantially parallel and substantially equal in
length.

15 30. The sensor reader system of claim 29,
wherein the transverse conductors are spaced apart
and substantially perpendicular with respect to the

elongate conductors.

20 31. The sensor reader system of claim 30,
wherein the distance between the first transverse
conductor and the second transverse conductor is
substantially equal to the length to the first

elongate conductor.

25
32. The sensor reader of claim 28, wherein the
first circuit further comprises an auxiliary
conductor that is disposed between the elongate
conductors.
30
33. The sensor reader of claim 32, wherein the

auxiliary conductor has a first end connected to the
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conductor and a second end connected to the fourth el ongate el ectrical
conductor and (b) a fourth transverse electrical conductor having a first
end connewbeadodi@eihe third el ongate el ectrical conduct orcand2@ssewmend end
connected to the fourth elongate el ectrical conductor. 36. The sensor
reader system of claim 35, wherein the second circuit further conprises a
second auxiliary conductor that is disposed between the third and fourth

el ongate conguelors, ., 3L, JINe 38NS0L, IAR0Sr s3%shamoh clai m 36, wherein the
T3S A T T 5t end 4

second auxiliary conductor Irst end connected to the third
transver se conduoetiord aratsecendnéndragveesktedonguther f ourth transverse
conductor . 38. The sensor reader system of claim 37, wherein the third and
fourth el ongate conductors are substantially parallel and substantially
equal in length. 39. Tie: semsor reader sisteenmedf cteéannmB8, wherein the

third and_fourth transverse conductors are. ce and substantially
perpendicEIaW ﬁf%ﬁn?%§%é¥¥x¥b Fﬁgc%h?rﬁﬁ%l%&%E%urghgg?%%gate conductors .
40. The senseflongaderekystrdmadf cohduom 39, thatteegiandbeal @mgtiieof the second

auxi liary cogduc or.%s | ess th 34 $f Qpe I ng%ﬁ gi the third elongate
£ . :
conductor . A1TSThE SBrEH Pda g? é?% émof ¢larm 40, “Wherein the width of
t he second aexkettatyaTorghittoar that extends along the second
gide edge of the band, wherein the third elongate
10 electrical conductor is electrically connected to

the fourth elongate electrical conductor.

35. The sensor reader system of claim 34,
wherein the second circuit further comprises: (a) a
15 third transverse electrical conductor having a first
end connected to the third elongate electrical
conductor and a second end connected to the fourth
elongate electrical conductor and (b) a fourth
transverse electrical conductor having a first end
20 connected to the third elongate electrical conductor
and a second end connected to the fourth elongate

electrical conductor.

36. The sensor reader system of claim 35,
25 wherein the second circuit further comprises a
second auxiliary conductor that is disposed between

the third and fourth elongate conductors.
37. The sensor reader system of claim 36,

30 wherein the second auxiliary conductor has a first

end connected to the third transverse conductor and
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is thinner than the width of the third el ongate conductor . 42. The sensor
reader systemof claim4l, wherein the wdth of the second auxiliary
conduct orwoo@nssd77equal to or less than 1/2 the wi dt h eCTiuseodshiyeds
el ongate conductor. 43. The sensor reader system of claim 42, wherein both
of the at least two tuning elenents areelectrically connected between one
of the second contacts and the fourth transverse conductor. 44. The sensor

reader system ofcglaidn 26, wheLehn.pagh 9busehd-luniag &l ements comprises a

capacitive andf oran 1 ndactive el enent. e sensor system of claim 44,
wherein the capdedtawe el enent conprises at | east one capacitor and the

i nductive elenent conprises at | east one inductor. 46. The sensor system of
claim44, wherein the inductive elenment conprises ferrite that is adjacent
to and/ or surrounth ng Thec grtsoOtOoreadectsyistahl yfcohmeetdd to t he second
circuit. 47. The sensor .syst.em qf .cl ai.m 44 rej itive tunin

el enent s %avghaf?F%g%ﬁit%éﬁgcF??vgpwﬁﬁhggogﬁg@ghgégﬁ%ﬂ%?%sggguning elenegts
have dif f er eptibstahuctd Vg valra@iel 48hd Bubssensoalieaceralsyigst em of cl ai m 26,
wherein said_ first contact is a female contact. 49. The sensor reader

syst em of clé?ﬂgﬁ%; wherein said female contact is the female half of a
snap.

39. The sensor reader system of claim 38,
10 wherein the third and fourth transverse conductors
are spaced apart and substantially perpendicular
with respect to the third and fourth elongate

conductors.

15 40. The sensor reader system of claim 39,
wherein the length of the second auxiliary conductor
is less than 3/4 of the length of the third elongate

conductor.

20 41. The sensor reader system of claim 40,
wherein the width of the second auxiliary conductor
ig thinner than the width of the third elongate

conductor.

25 42, The sensor reader system of claim 41,
wherein the width of the second auxiliary conductor
is about equal to or less than 1/2 the width of the

third elongate conductor.

30 43. The sensor reader system of claim 42,

wherein both of the at least two tuning elements are
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50. The sensor reader system of claim49, wherein each of said second
contacts is the male half of a snap.51. A sensor reader system conprising:
a band; am0 280dn36®T7Ng encasing el ectronic circuitry, sapdThsE®sNEGE Ng
attached to or integral with the band, wherein the band houses an antenna
el ectrically connected to said electronic circuitry, the antenna conprises
a flexible dielectric substrate with a circuit disposed thereon, and the
circuit conprises a first elonga onduct or extending froma first region
of the substFate t'sH WelSh efgﬁ(i%gkﬁecté'\‘eetnhémguﬁgt%? esaoélrclig a first side
edge of the subsidiat endbZheThousensoranseader sysdemaef. cl ai m 51, wherein
the circuit further conprises: a second el ongate conductor extending froma
third region of the substrate to a fourth region of the substrate along a
second side edge of. t mssubakbat eeaddie ssecendosi deaetlges bei ng opposite the
first side edge, wherein goth.éhe first and third regions are adjacent to a
first end of "PRESHUBATROE: S8hd B IS EFSRET F S Chiftfuct or having a first
end i n cont agipxédititheni/ost arl ongaiteiveordustnt . and a second end in
contact with the second el ongate conductor . 53. The sensor reader system
of claimb51,

45. The sensor system of claim 44, wherein the
capacitive element comprises at least one capacitor
10 and the inductive element comprises at least one

inductor.

46. The sensor system of claim 44, wherein the
inductive element comprises ferrite that is adjacent
15 to and/or surrounding a conductor electrically

connected to the second circuit.

47. The sensor system of claim 44, wherein the
capacitive tuning elements have different capacitive
20 values and the inductive tuning elements have

different inductive values.

48. The sensor reader system of claim 26,

wherein said first contact is a female contact.

25
49. The sensor reader system of claim 48,
wherein said female contact is the female half of a
snap.
30 50. The sensor reader system of claim 49,

wherein each of said second contacts is the male

half of a snap.
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wherein the circuit further conprises a tuning el enent and a mating contact
for securing the bandaround a body part of the subject, wherein the mating
contact iwoebeatssi7cal |y connected to the first el ongat epconduasoroshbéir ough
the tuning element. 54. The sensor system of claim53, wherein the tuning
el ement conprises a capacitive and/or an inductive elenent. 55. The sensor
system of claim54, wherein the capacitive el enent conprises at |east one
capacitor and the inductive el ement conprises at | east one inductor. 56.
The sensor system of claim 54, wherein the inductive el enment conprises
ferrite that is afjlacemtsdrzcandketesusyoumdi ngpmpréenduct or el ectrically
connected to the fiyst C|rgylt 57. The sensor system of claim54, wherein
t he capacitive tuﬁi% % Hht s have different capacitive values and the

i nductive tuning elhcm%ﬂﬁgiﬁmuasdnﬁfelemﬂrawmw@ﬁnvelvayueSau58 A sensor

system cqonprisin sens l.a ted in.a bo t LS bj ect, said
sensor ha .n&OgSﬁﬁgsﬁeg%{éﬁﬁ§Cﬁ§§ °f3F o nlcaggﬁgtﬁﬁt (ysensor reader;

and a sensormm&adeﬁ systen1conpr|5|ng a denodulatlon means for

denodul ati ng a SI g}u5|ng for housin %Id dggndulating nmeans ; band
nmeans attached to ﬁe ?Rﬁl WG FofeARbTTHY THE Subfect to wear the housing

on the connected to said electronic circuitry,
the antenna comprises a flexible dielectric
10 substrate with a circuit disﬁosed thereon, and
the circuit comprises a first elongate
conductor extending from a first region of the
substrate to a second region of the substrate along
a first side edge of the substrate.
15
52, The sensor reader system of claim 51,
wherein the circuit further comprises:
a second elongate conductor extending from a
third region of the substrate to a fourth region of
20 the substrate along a second side edge of the
substrate, the second side edge being opposite the
first side edge, wherein both the first and third
regions are adjacent to a first end of the
substrate; and
25 a first transverse conductor having a first end
in contact with the first elongate conductor and a
second end in contact with the second elongate

conductor.
30 53. The sensor reader system of claim 51,

wherein the circuit further comprises a tuning

element and a mating contact for securing the band
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body part; and second antenna neans, integral with the band neans and
coupled to the denodul ati ng neans, for enabling the sensor reader systemto
comuni cave 20¢/d3ci7he i npl ant ed sensor. 59. The sensor systraseas/ogdeas m 58,
wherein sai d denodul ati on neans conprises a denodul ator. 60. The sensor
system of claim59, wherein said denodul ator is an anplitude nodul ati on
denodul ator . 61. The sensor systemof claim58, further conprising data

processi ng nqgQ%ngogpgﬁgyt§5£$Qﬁﬂ%ﬂBdELﬁﬁé@@ g%%%%igoghgrocessing data. 62.

The sensor system of clalm 58, erein said 's antenna neans conpri ses
a first circaatiagdcanseconts cdlasirticadly Jheesdrsiotosyeem of cl ai m 62,

wherein the Qﬁ&g& ghgﬁgé{quﬂgihﬁﬁ§_@hgggaéﬂgﬁgqgggggg%?g£éﬁ al conduct or

and the second circuit conprises a secon ate e rical” conduct or
el ectrically connected to said first elongate el ectrical conductor through

a reIeasa@Ie Contggt MRS ensor system of claim 53, wherein the
tuning element comprises a capacitive and/or an

inductive element.

55. The sensor system of claim 54, wherein the
10 capacitive element comprises at least one capacitor
and the inductive element comprises at least one

inductor.

56. The sensor system of claim 54, wherein the
15 . inductive element comprises ferrite that is adjacent
to and/or surrounding a conductor electrically

connected to the first circuit.

57. The sensor system of claim 54, wherein the
20 capacitive tuning elements have different capacitive
values and the inductive tuning elements have

different inductive values.

58. A sensor system, comprising:

25 a sensor implanted in a body part of a subject,
saild sensor having a first antenna means for
communicating with a sensor reader; and

a sensor reader system comprising:
a demodulation means for demodulating a

30 signal;

a housing for housing said demodulating

means;
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band means attached to the housing for
enabling the subject to wear the housing on the
body part; and

second antenna meansg, integral with the
band means and coupled to the demcdulating
means, for enabling the sensor reader system to

communicate with the implanted sensor.

59. The sensor system of claim 58, wherein

said demodulation means comprises a demodulator.

60. The sensor system of claim 59, wherein
said demodulator is an amplitude modulation

demodulator.

61. The sensor system of claim 58, further
comprising data processing means coupled to the

demodulation means for processing data.

62. The sensor system of claim 58, wherein
said second antenna means comprises a first circuilt

and a second circuit.

63. The sensor system of claim 62, wherein the
first circuit comprises a first elongate electrical
conductor and the second circuit comprises a second
elongate electrical conductor electrically connected
to said firét elongate electrical conductor through

a releasable contact means.
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