| MPROVEMENTS RELATI NG TO HAND HELD ANALYTI CAL DEVI CES
Field of the Invention [0001] The present invention is
WO ed0asi$2s o an i nproved handhel d anal yti cal deRr€T/&Batvd/005074
nore particularly, to an inproved handhel d anal yti cal
devi ce which incorporates a static discharge el enent.
Background of the Invention [0002] Handheld neters
that are used for analysis of clinical sanples, for
exanpl e blood, interstitial fluid, urine, at the
IMRRIOVEMENT'S RETAHING TO HAND HIEE.Df ANALYE (e DENGICES
be adversely affected by electrostatic discharge. Such

Fi tort whi %.h are often based on the principles of
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die R gie 15,4 tseri es of connectors that nmake el ectrical
ContsCt Wi th the test sensor. Proper contact is
required for the correct operation of the analytical
system_Typi cal neasurenents that may be made using
ude gl ucose, HbAlc, ketones, and
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omon static charge ‘exceedi n
sembpyedro pestrted dwongh agmal apettire it dérpeasabfitte metdr, véleatin ey make
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the neter could . . .
developed, depending upon the temperature and relative humidity of the environment.

Static will discharge from a body when it approaches or contacts material of differing
potential, or is connected to ground. Static discharge will typically follow the easiest route
to ground, thus for example; lightning is conducted to ground through a pointed lightning
conductor attached to a building in preference to discharge through the building itself. As
a general rule, static charge of 1kV will discharge across an air gap of lmm, thus a 30kV
charge could potentially bridge a gap of 30mm.

[0004] When 'someone that has developed a high static charge uses a handheld meter as
described above there is a significant risk that discharge of static into the meter could

occur, particularly when the user inserts a test sensor. The connector within the port of the



occur, particularly when the user inserts a test

sensor. The connector within the port of theneter
wob@sesIsest sensors are inserted i s vul nerabl eP€DGB2004/005074

static discharge. More specifically, the circuits and

conponents of the neter that are electrically joined

to the connector of the port can be physically danaged
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mﬁg B@g g@? ? 1eénbag or cupboard, i.e. the neter is
[0005] at aTHE fifseRRpd oPQhRIol AheteR D Gort @pddifecall§@he pdrt bf fhe meter, could
user who has carried a nmeter in their pocket hands it
oqeyr ardsriseyerpldfopmstaares, f%ﬁxémal?p Pea Bﬁeh adiothas dayadoped a high static

k{)r o‘—'])c 51{7’:%'% %ﬁgalt B}em QH%% %eglll flné b? hf())l%}arc? I}&g ?he meter is at a

in con ect

diffefdné petthtisheiaage ®UGD dstli) tahese &ﬂxoblﬁsvﬁﬁﬁbd H emstérSini thelr pocket
the range for static discharge to occur. Under each of

hardg étetocanptherindividual, fn exyarlsiadreplth crrermotersonsil.owha hgea different
eyl 8k 0 pERANSHLRTp b OERRS SR S8 B suh

thaoihip @ap besveebithune isdn filed fauge for atitio dischirge teadruhdiiideeeach of these
result of electraostatic discharge (ESD) there is a
cipraastanses P prssilly othass dier @é%fsargq 0 efe}w @ ko gQomepter in the meter

ren | hev t S
cBF JElf (8" EhYiL A, Uafinde? of, B8V LAGR RSB UnfPohBRLS Since 2
mplfumttieding meter tabbathd rEROB) clentmistatic td[mharge OERO} titereo1s a need to
&‘& sur‘gsg1 ot ection devices, which are costly and
alfeyjate 3 ‘?3{ S€Gnpl ex conponents. The use of such
[0006] COPRRAYGES thihinC No@feBiP 35 Qe 96 al1B}iaQ b Sthnt [tfguéiffects of ESD on
designs, adds an additional |evel of coaneX|ty to
sempitivei ¢irquiisnand mmwmteyomr@ prirged parcaite Yoardh GreB) smvolve the

inGPPELR Phaurit, BRIROn A it erpais, dEuftfvFly complex
cdﬂﬁ%neﬁ@ TheWwee bhﬁichzﬂohap@ﬁeﬂt@ ayifitle Gid basad of IMBSGIddVMRuit designs,

on the PCB have been correctly formed, free from short

adsisramuadditional trvebef eenplexisy toTthescironErimie M(bﬁﬂheﬂi?}’ @fe incorporated.

it BB oL Bl 5P ik B b e STl of the of

thEPEH asemblyd [EmG @Y ish@n thavairef the@iectdital bdiﬁtﬁﬁﬁdrﬁrbn the PCB have
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Summary of the Invention

[0007] The present invention is directed to a meter for the detection of glucose, the meter
including an opening adapted to receive glucose monitoring strips, the meter comprising a
conductive pad at the opening arranged such that the strip contacts the pad when the strip

is inserted into the meter and a plurality of conductive spikes connected to the pad and



conductive pad at the opening arranged such that the

strip contacts the pad when the strip is inserted into
wo b@soetses and a plurality of conductive spi KeBCT/GB2004/005074

connected to the pad andarranged to contact the strip

as it isinserted into the neter. to discharge any

static electricity resulting fromthe insertion of the
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electeicityl eesaltipk froah ithe/insdrtipe bfithedtrgnhso theshétbo MEltk presdnb &vention is
openi.ng. The present invention is further directed to

flgpctoth & &imeten Bhetsiny the sapeuehiepikes aclude Aglpiglity of pointed
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whereirethy cambiictine spikeschre tomeectgiti es ckceicabgmend. dthetpesehiginvention
gt o] TBameeh SUSIg i Bt AT Vs dpbery and the conductive
SHRAME LB e R k@R HaltEryC OAN Bfete Cheb&rdif}CtoN €Akl ¥ Svherein the battery
term nal of the battery. Description of the Figures
incBdesp Mgetivervantinalnand the cnmduttevedsiskesi redconbyctodiyo dhe negative
texg}gglfet 0 I%#é with reference to the follow ng figures.
ey ﬁ?ﬁ 8Y1 is a perspective view of the inside of
a neter showing a prior art strip port connector such

as that provided in an Utra or Fast Take neter
D t e§ eScan Inc., MIpitas, CA USA The

t
stri ort _connector 4 s.enl.arged in the insert, for.
oos] | L EodSivenBRERTE RSl b8 SRHBLE T b b RO Sl it gference to
thedslidiging figaredet er according to one enbodi nent of the
i nvention showng a printed circuit board wth a strip
[0009] por t FigermbkeistaarersnesBypwiewafibe maidaof psneier showing a mier art strip port
[ t I ' e i o b h .
ot B R s BR B Rlec o L s ThRE oS Shhdife B ifescan
Trch) &1idpitas ST AL US Ab@he sttiptporisconndact isenlarged G ihk] insorgfer eladty.
is a_schematic cross section of a neter according to.
[0010] one EigHBdPmnge BESPIREIVE nvigwt Phiheyipfide oft #jetspraccording to one

. [ [ ' R
eABSBEACS: AP B0 DT LHEU ol LEEE) o comesr
incopemting ahi anfistafic bhe Thet strip pbrt fcognaceords ealaggednig the insert to show

strip approaching the port of the ter, [0Q13 Lgure ..
the r?lgg%flS_ mt%e_fs %Wsﬁor&ndﬁﬁ%a%ﬁf@rq@f by ﬁ'l:]@iﬁ%bodlment
[0011] 3. SPRWMid Q%d%ﬁdtﬁ GPRTRE5H 5 AMMrREGHIMR%0IHR embodiment of

meter so as to touch the edge of the springpin.
thie Givesjiokmithrasstdp pertaosuderaniuntglensppiited eirsvichoand (RER) with no

nmeter of figure 3, showi ng three
strip present.
[0012] Figure 4 is a schematic cross section of the meter of figure 3, showing a strip

approaching the port of the meter.

[0013] Figure 5 is a schematic cross section of the meter of figure 3, showing the strip
approaching and entering the meter so as to touch the edge of the spring pin.

[0014] Figure 6 is a schematic perspective view of the meter of figure 3, showing three
individual spring pins, when no strip is present, along with the antistatic bar near the front

edge of the PCB, which is the first point of electrical contact for an incoming strip.



i ndi vidual spring pins, when no strip is present,
along wwth the antistatic bar near the front edge of

wo b@sPEB2s which is the first point of el ectri cBET/GB2004/005074
contact for an incomng strip.[0015] Figure 7 is a
schemati c perspective view of the neter of figure 3,
wWith a sensor strip fully inserted, show ng three
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and 8D show cross sections through the strip port

[0016] conn&guers 8hand $Gebetep atdebdtioonplan wieawsdf tihaitiip godiconnector, and

Fightesnt pif 8By Mo b et thiieh BESHD orP biherlef el dudicate the

1dcBgon afpdrofle offthd {rinppingt atic bar according to one
enbodi ment of the invention and the contact points

[0017] t hat Figuee 9isleayvs dplap deawing wé thettep pf @ammteé Gireeit beard, which indicates
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enbodi nrent _of the invention and t he contact, point for

[0018] ¢ he Higyer 19 ehayst # elap dravwingnef) the potiarm]ofthe pristed iréait foard, which

r@ﬁ&lﬁe} etgg idé:'a?ﬁr# or 8‘L h"mtﬁ{a'tlgtb%g a&g’hﬁﬂ% trtﬁ) Bﬁ% £l b?ﬁﬁ%ﬁt 'of the invention

amhﬂm&bﬂlhcupoﬁmrfonmeeaagdnvsrelhaftagretemnﬂect ed t hrough t he

board. b vja hole. The, ne ive of the hattery
[0019] ¢ ¢ y ?k %%Wec : %\ &ginted wgltahﬂardsﬁlmlbm Figures 10

t}ﬁ’?c\g @CC@ Qﬂd‘?‘é{hg {sRe Entlitg)cgzﬂgr Jnl S Gurace ct@d through the

aWI n upper surface of a printe Ircuit
bd_wdrbd aamadloth r’TQ}emngfeanﬁﬂlh bettdyy deneindl lsfalsbl’shown connected to the

E%EB [ﬁ Cé@b |g§€e 13 shows a plan draw ng of
yagp S printed circuit board according
[0020] t 0 angQH-;r 1 speRedi Mtdra%nghﬁ th&\pér KRfacé %@%Zﬂ»mﬁb& \YrBuit board

14 shows a plan drawi ng of 'the printed circuit” board
amrd:n@maefoyrtbmbgdanmt Dfﬂiepwftntlonnnect or in pI ace

oozt 1% FRLL S St bt APRBNE P50 SR RE b F siruit bow
a&caﬁﬁag toFd SuFR chiibOMEnEht OF BRSné@tibhon taken t hr ough
gure 14 through line D-D and shows the rel ation ship

[0022] bet m@kgﬁrq Heshows adien drsaviegektbe prinied cirsvis boarfl@f legure 12 showing a
SERULETPRR Ak Yo dhb B0 SBITRD B St e meter i
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[0023] Figure 15 shows a cross section taken through Figure 14 through line D-D and

shows the relation ship between the PCB and the case of the meter.

[0024] Figure 16 shows a set of alternative embodiments of the antistatic bar.

Detailed Description of the Invention

[0025] Figure 1 is a perspective view of the inside of a prior art meter, showing a
connector that is. used to make electrical contact with a disposable test sensor for
measuring an analyte or indicator such as glucose mounted on a printed circuit board 2.

One example of such a meter is an Ultra or Fast Take meter available from LifeScan Inc.,



connector that i . used to nmake el ectrical contact

Wi th a di sposabl e test sensor for neasuring an anal yte
wo@eroossisent or such as gl ucose nmounted on a priPCEGB2004/005074

circuit board 2. One exanple of such a neter is an

Utra or Fast Take neter available from LifeScan

Inc., MIpitas, CA USA The figure includes an
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aebmpléﬂsrmﬁl cglg?ysteﬁp 12, 14 and 16, which are
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[0026] ( pcgjf he indiyidug speng\ping of c@“@ﬁﬁ@ﬁﬁ)&t 104 12 14t ands16, which are resiliently
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plgaizally yrpowstd ynlths Suifi@nof PTB Delrv\lﬁﬁﬂalﬁd@ﬁcee ol teft sensor there is
spring pins 8 10, 12, 14 and 16 and the surface o
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1£Bhd 7 aﬁ@riﬁkﬁ&hﬂcé o P2, %ﬁ?g&@oe@gf\}g & % g% 1M Ol that spring

stress at t olnt o cture. tress
campetorefcHY 12y 1# faad Jor ara gpop iunderSstret at hi2, podntasiimitufacture. If the
at _nanuf a Jead to

Stg‘?%t% ﬁ’gé)%fﬂrac‘?éa‘m {1 SOFE PG B E@p%éﬁ §ﬂg if, Bcgonfrplled at manufacture
it %Sﬁlarlead B Qpchati a0 thedddshoRentdd htaee thé nfiéd. are

fixed within support 4 mounted on PCB 2 and form what
[0027] is tEhﬂEIQhIE pins BplGhd2s 14 anh bt txsrfixe8RGhi6 suppagr 4 moented on PCB 2

h I f f PCB
o BB A T RaBT OB RE D 6 X L8PS Bt provice
RS of W‘stﬁ*ﬁ@é of PCHEK €ifat %ﬂ@ﬁf& FbiC '\%hd&Pﬁxtsélﬁbn W taRtest sensor (not
spring EI ns 8, 10, 12, 14 and re specifically

sheven; suchhatdbmalses elpairienl ventaet wéb rspnn@l pinscudD, éfprhzlr@d 16. More

di st1 nductive .C
sisafly, cieRricpteoptiby A8 berfodt 1RiTia SR 3006t b aF 90,204 and 16
arﬂ?ﬁdﬁtlﬁdft donfu@ive donbigt pids SR HRS testsemSROtat hNGw Ragheasirement to be
provided part way between SPC 6 and the edge of PCB 2.

mnaé@ op #e siip bb dha meies A rondustivipped 14 iy pravisded paperybetween SPC 6
g%ﬁ P?r ﬁ lJag W7%a3 tt\;vb g?}t{%ﬁ? %n'tﬁ]éS ﬁé;ie% guﬂfg ce cPff'PB 2 spaced

nne ravellng oV cond
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pe?da{7 01{] fltlrtt}ier lfl)gr% %ﬁ)!a((ij ?7 ?sf pr?)gﬁied as a continuous bar on the underside of PCB
2, shown by the dotted box in the figure.

[0028] Figure 2 is a perspective view of the inside of a meter according to one
embodiment of the present invention, which has been modified to include a conductive bar
26. The figure shows one possible geometrical relationship between conductive or

antistatic bar 26 and SPC 6 mounted on PCB 2. SPC 6 is used to make electrical contact



2, shown by the dotted box in the figure. [0028]

Figure 2 is a perspective view of the inside of a
woredosismetor di ng to one enbodi ment of the presPOl/GB2004/005074

i nvention, which has been nodified to include a

conductive bar 26. The figure shows one possible

geonetrical relationship between conductive or

tistat] ar_26 .and 6 unt.e n PCB.2. SPC 6 |
vl B Y ebOlin 38 e ) ol BRWR B SOt P i o SPC 6 for
ckﬁgﬁigure 7). The figure includes an enl arged vi ew of
SPC 6 for clarity.. [10029 Conductive pad 26 is |ocated
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. [ 6 d i ticul t 1 t
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canpected &ty groung of tepPCPhThiskelps ta divgrtvanyt sparky theparay enter the
r the meter to PCB ground. [0030]
“%%ﬁgh@¢?é§&%§a 26 is an integral part of PCB 2 and can

[0030] be pCombedvapshpsisis iatdped pREBFPUBIDeh ¢an b pEikdalthgside other
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P neHEeS trackseansdyprdse it sugih eomstumtivie mad g6 seqaitss yio additional
coltlfnBhiR"i6 Y YpplBAYS Aed BER @lfhe assembly. Therefore the manufacture and

validation of the assembled PCB is simplified when compared with the use of surge
protection components as described above. |

[0031] The meter is based upon a central processing unit (CPU), along with associated
memory chips, and other components, electrically joined together by conductive tracks on
the surface of PCB 2. The correct operation of the meter is dependant upon the CPU being
constantly under power, which is necessary to maintain the real-time clock function. When

the meter, or more specifically the CPU, is in a power saving mode, i.e. when it is not



validation of the assenbled PCB is sinplified when

conpared wth the use of surge protection conponents
w@g200dms535e5 bed above. [0031] The neter is basedPCpeB2@4/005074

central processing unit (CPU), along with associ ated

menory chi ps, and other conponents, electrically

joined toget her by conductive tracks on the surface of
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oS Rnts o oo Plbret ol STEfe o313 SBANAS, WA €9l is being

haiiﬂ!llidd\ll)\iI heagdrobe hexlge ichen p@f&ﬁ@na&p ptior & dnaige %dmfé@urement The
3CkV, whi ch woul d inply a_di scharge gap |n excess
digehwrge ofséatisiptothe gt gorGiperNpEng Pinsfe 1etdr] 4aané 16 can lead to

I LARLE: bPHESRERRGEN RblabollIR0oF B ABIE! ThS, B8ld¥ing an ESD

a user or health®care professiona rior

evmkﬁﬁgnaeﬂm&smmeﬁﬁmd’tﬁmmmﬁﬁrge of static |nto the
nmet er conduct ed ﬁ spri ng i ns ‘%}{)ﬁ 12, 4 and,
[0033] | eacSPEnmRYSISard df iy eset i ontedl et e 3 JRdowsT saving

m%tie Bpfé rF@fa/etE) m%g%lﬁsmeésgfén@ﬂt r"!lghe:elﬁet v@xv f‘(ﬂﬁ IEtté éﬁ&c‘f'x@s off When

ger nction correctly. pl ns
tlﬁmjlsaroetestss(edsctrcpremt withinnthe trheter itrmterﬂapmwen savmg Ipmheto conserve

saV| de or_is rea asurenment .
Hiere e, Bosg o et sk eSoGHPe T A cPmplggely switch
offeﬁzt thﬁ%lﬁ%dlﬁ%%@fqﬁle WiridhkiBn bhiRn R SHdubliveSRiR! B iRPMWRIced between
saving node to conserve
pins 8 and 16 the meter is brought out of power saving mode in readiness for making a
measurement, as described in patent number WO 01/67099 A1 (Attorney Docket Number:
DDI-008 PCT), the contents of which are incorporated herein. Spring pins 10, 12 and 14
are involved with the measurement aspect of the meter; each makes contact with a specific

electrode pad on the test sensor thereby completing the analytical system, thus enabling

measurements of test sample to be made.



battery life; because of an onboard real-tinme clock

the nmeter can never conpletely switch off. In this
weedpsasisent of the invention when a conducti vePCT/GBROS05074

i ntroduced between pins 8 and the neter is brought out

of power saving node in readiness for naking a

neasurenent as described in patent nunmber WO 01/ 67099

Al ttor Numnber : 08 P t ont e
00341 ¢ B 3o SR RS PHERSesHaPatra Mgy TRy ISR 8RB on pep 2
vaRA nd4iriy B prévenl VER mben20 hes APaGithATaR 224RR% hodes'4M supports
neter; each makes contact with a specific el ectrode

P&Bdfl snon WhicheSRC §dp swruntadealentsy with apdispnal ginchigs and components (not
sﬁg]vg%l,ay }eqﬁ‘?edo ﬁlﬁ%({r@B%ﬁTr% glg {(J)'? élgeéerl A g gms@ n%‘flg fort E%%?Oﬁ 28 is

pEA4dddan tBé cz&e rof tngster2ED i AllovwSRYe ifscpiuinbegltedNsddSdt @ov IR wn). Strip
no stri resent . The neter 20 has an external

pe 98 inadiase p ek Samourried an Bt 2.oupicthap Wlige a th setsosrot shown)
CusHRLe o 98 s 3t RISl SR RUSPE e o uppor 4
ﬂmpesrpitwmallpfattar&ké tto Bk stﬂfaﬁaaf PCiBO2 endh seii¢s ¢f p@ihg pass 24 that are

he cas nmeter 20 to allow for
rqsﬂgéq;ly <g ‘ise%(t: ge s(eﬁqﬁd entgf ,tlpepmﬁ@}ttonzagconductlve

phd 26§ ABSHlkd bR I%D{Bps ﬂméqwl e&? gjaciﬂf ﬂ&ﬂ% WAEH closest to

a test sensor not is’ins
steiprpgot P&rA cdsdudtiverigak em ﬂxetshrféil%(bfﬂ?CBl?C(rﬁ;t Gbcbmm)i Pas @nductive

o3 PBtP oA giing. wbicRat eprciepi Ry peHav AT of s system battery.
[003s] esi lrhe !Ptjafz %@ﬁ%&?ﬂ@fe@ﬁlﬁ%@m& Qrdults S g‘%fé%g@iage assembled, is

mbodi nent of the invention a conductive p
pmp@mdo@dmdmg te theogantard @R @dinesredd gradtices dyramentfattoring such a

ed hat is I osest to str cond | ve
cPHEERE T o FEE o B iRt bk £ afengched to Feveal the
cERUEHGS ir¥cks i défind theRh&leOEirtunthndYbinGhe irdlivi@Rl %éﬁlgbﬁ&ts that are
by a negative termnal of the system battery.

reﬂmereqb@B meteq,ppaiatighl. dhistemmeenntos seme srean of eppra ﬂhg am revealed on

A 3t SERREDNhs 7 RRL R A IR s of

el%dtﬁ}cbplanﬁgo mhe feadess dhgokdogatng, ik pravides i ingd doa@®tiRt layer, is
the PCB 2 are etched to reveal the conductive tracks

g%wa%llyawﬂn\@h%@ e the PGR s depignedias a pentaqidiointdgnian external
ﬂ? %15 )Iagﬁ)tle Qrs [ Gt f glezlﬁ) Elé:r %ﬁa ri%%r g ree(]v%gg I%f the present

Somme & £as
1m'BnmdrEa1PﬁBi1ﬂMal Iagzatd’f&oﬁpﬁhrawg 1@ Ipﬁﬁeﬁ/&d o8 the upprtadd dpyionally the
a |layer °f§%°| d_using. the élrocess of electroplating

loytfe Sbwf%f&ég 68 %t Rro¥idgePRIctivg Panlt) gy logRiOTERloseRiGp1Strip port 28
|

A A Ty e A

thiekpdforn 1bar @ ThexalPtaated &td 2@ is cunBERe@toIER Bround. PCB ground is

‘ ef%lsc%%felryl tﬁg lneg*?aillv(ej ?enn;r?al E)ie lé's§§gm blaptertyh ¢ present
[0036] Because antistatic bar 26, which is directly connected to PCB ground, is in close
proximity of strip port 28, it will effectively attract and trap most stray static that
discharges into strip port 28 and conduct it to PCB ground. In so doing, antistatic bar 26

can allay potential damage to the static sensitive circuits and components of PCB 2.



i nvention an additional area of copper track is
preserved on the upper and optionally the | owner

wa@ osasises of PCB 2 to provide conductive bar 2BCHGB2004/005074
| ocation closest to strip port 28 of nmeter 20. This
area of copper is coated with a layer of gold that is
typically .04 to 1 mthick to formbar 26. The

10037 3o B Tas R sty o SoREGaet U SperheRar T festowing a test
syt R iRabteled to b9 A36dp @E,g?;bt&gacg%%i stigbbi 2885t rd&er 20 . Arrow 30

_Wwhich is directly connected. cgigrou.nd, is in close
indicaes the direstion of mevpment ofgtrip 32 tawardsestfip poitv28l Htrip 32 comprises a

ttract trap.nqost stray .static that di scharge
btk b a1 ool SRudIPRE sBbRbrRlcdlq Serls? BEaSHREHRE H5s gt shown)
theDtdifhectadlédiiidapads PAto SnpleBppiidativn RRASSt THE bERMAES $tAp 32 can
the static sensitive circuits and conponents of PCB

bofqrmed wping; jiiene limited todheerample.alogntdens teraphthplatehavailable as
VISR 008l LRI R OHAReR SRS BT EISHAN Y, U, o

pelyethpless t2@phthMlate0wwaiblendi Clfetifiet BT3A8T f6inl PuPeht Teijin Films,
novenent of striﬁ 32 towards strip port 28, Strip 32 )
Heprll e ESHaiehpalysnario maferigls s well krovag for their electric insulation

L R IR e
[0038] ?ppl Smpliefapp]&ragan afta 33ipeovidsen d?fg'm@ﬂ a{idardnmtrﬁi?,izaﬁwbieh test sample
, t . hat | m_t . or exa e . .
RO N A RN
C(frﬁafyfnv@ﬁf‘lg&@}iﬁi’b? %fg%ﬂr&deg‘tﬁéﬁg tHrsﬁ%pge}:] g&%lfbtaﬁorh G 38. The electrodes

Pittstield, , or polyet erapht hal ate
beaneath| satnplke appliblonragea BrEpRally oomprifom t'wdidig” reldeitods ,at which the

ewel |, VA USA .Such polyneric nmaterials. are well
relg BRI /S BlodE AR @ CRURIFHST SR GifehPiGSV iR completes the
ciRfuRVindSis fediitietl 36 Rindtidiml bﬁélﬁti&lp of gﬁ%; 32 a$ QERBBeP I P8BS number

conducti ve tracks. LOOBS] Sanpl e application area
Upp.d08.d¢% @\tthendyndipckete Aumbest DIY-012 (ESAi The tpeesence of sample

Ry 5 20 DR S Sl R b el secit
dieRntiaRdl atbd Such thardlesripd nRhefbhedPscddtifaidla SaMAl ®sign yield the
application area 38. e el ectrodes beneath sanple
sagpplepRASE-oNithin @gcapjable eror limisvhencused touendlyzeya predefined sample
t [ | evant neasurenent is nmade
Sozlhgj%af&%%ﬂrﬁlﬁfgﬁ%enﬁglrget%glg&fel ectrode, which conpl etes
[0039] the S$iripcaD, whididis itﬁpiéeﬂmﬂiz}ﬁﬁalﬁle,r isfdesighédRdAmalePL kiagledeasurement
of strip 32, as described_ in patent nunber US5, 708, 247
of pehingea s e blQodpiterstidial ojupige. Strips panckespsed tofassay for
ld ' t ' n
S JReBe R ser Bt B8 Rl Bk REuBl i, e managoment of
pafienBnati tha dHedside @r Snche tdoaor’al urgdry iopsforselfhasiitoriag in the home.
rding to.a. given de yi el d the sane response,

Examlrh oh cepindigators, ip i . ke ngh dmited g, ghicayeallgoiaeqketones,
HBASLE! hdidogRTP! €

[0040] A range of strips are available for the measurement of blood glucose, for example,
the One Touch Ultra strip from LifeScan Inc., Milpitas, CA, USA; the Optimilm Test strip
from Medisense, Abingdon, Oxon, UK; Ascensia Glucodisc from Bayer Plc, Newbury,
Berks, UK.




solution, for exanple a control standard. [0039] Strip

32, which is typically disposable, is designed to nake
wa@2@snsises neasur enent of a clinical sanple, e.PCT/GBo@d/005074

interstitial fluid or urine. Strips can be used to

assay for the presence of several key indicators that

are regularly used in the rmnagemsnt of patients at

[0041] gglef dﬁ:qchq,c%%a t{aﬁfq E%Q%gctr)ﬁ%ﬁ é}( ?mie}/cg?gfssglg]% 32 that join electrode
padsd34r:t@t5@fn§1ej Applivsteon Led 38R e ehbﬁgﬂ ©0hé end 6} 4188 strip 32 such
| act at etones, HbAlc or hematocrit. [0040] A range,

thet asyser pandling the #tnmspwd masker plectrisal seaniaet mﬁlbthemoaé@lctwe tracks.

T804 838 Gl 5 TR o STl R o e
stipr tap af coptudtbed skjpste, forAhkzﬁgple nthe Qfaouits Ukid éé?tﬁ & of meter 20.
d ucodi sc from Bayer Plc, wbury, Berks 0041]

HReeVelo ol 8115 kel BRI 6n 9%%9 Mgy imeiee 28 flom st who has been
si}a} 1 frdfn IR8heteP kSt £ hﬁ%t LRfEnRe@Sre3E 4 Bo ﬁ téﬁt{gglcﬁfferen? between the
p en

pl'ication area are clbse enough to t of Sl
usdr amtirth@ nR2ers lic patticalar,aESI3 dronin anﬁihgeln @ftaheses te ISPCcOwhA occur, for

ele%ghlcal contact. with the c ﬁyctlv tracks.
"r%lg e, whe HyELipvEs fppick up the mefsy 32 to
di
[0042] di schaggecatafriihe %H%Pfa&' 6é a¥ &ﬁa%gﬁlrgtrﬂgu' téspﬂnﬁ Oﬁxﬁs 0, 12 and 14

conductive object, for exanp e the c
cmu}uptﬁdéiﬂ&pmﬁenfectm the2@er tadheviecuitsiand icomponantd ofkeétyr 20, leading to

occur to the ter m a .user has
diite TapuEar SRR farmueneBy uftpagy e o gifen e Presence of
aht@MR bat 2% ﬁpih%rﬁrb@!nt @in%&ihﬁﬁfi %f PRt WRRMAHINR HERIde®RS divert ESD
the neter. In particular, froma finger of a user

from BPCs@ aveay fowo ypring pins éﬂéﬁﬁﬁ@ gtahad, thhsaalwartlrwwual damage

o JuB el i TP Rl B 80 LOBEL bRl o ot
aphrBschidl pd 28Iebedst K@%U&‘df&@ iESRRepO\Wais £4.0Msb Har Q66K as close as
to the CIrCUItS and conponents of neter 20, leading to

pa%ﬂb&@éo FPrtc2y.the hpmgy@t envenhrpeh oA tRCR R lnlqth‘?fa‘b’@ld)? immediately
acﬁjg&{nﬁ f15 g X ﬁ%xgldﬁ ?19%’? ot?ntﬁg a?xtlstgl'?é lbglt 35 159 S\?c%r %%ga charge

resen he invention 1rs™in

demitglivi B buildESP atoumththdysoints and ehopsbyfatoaot apy ESD foiwes. 24
to PCB ground, thus_ alleviatjng potentl al damage of . .
[0043] e EIguis edf asSpaeaptic BiosdakeHeR of the aster ofcbigure &, ghowing strip 32

S&&lﬁ% B\(er oﬁ@%lvg rbf'apﬁg Ghd ﬁ)lﬁlzﬁﬁg tﬁ%?&%%bﬂ% gg{ %a'r é]é%rgf: é‘rom strip

ore It see
32%s aindseedito POBY @ibend by parduc@d bdry26ledthmgbeforetand/or dausing contact

of S, P SRSy 6 AP BoteH el GrreDHEDHmera fasterc o gf e Saccificaly
tl%u&)tﬁdﬁ&% @rcﬁﬁ?%.ﬂ@ components on PCB 2, and the incoming strip 32 will have
been equalized by the point of initial contact between strip 32 and spring pins 24.
Therefore the risk of ESD damage to the circuits and components of meter 20 as strip 32 is
pressed into contact with spring pins 24 is greatly reduced compared with the prior art cf.
Figure 1.
[0044] Figure 6 is a schematic pérspective view of the meter of Figure 3, showing three
individual spring pins 10, 12 and 14 each facing forward in the direction of strip port 28,

when no strip is present. A conductive bar 26 with three forward facing spike portions 68
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density will build up around the points and thereby

attract any ESD power. [0043] Figure 5 is a schematic
wee@s®sdexti on of the nmeter of figure 3, show PQI/&EBRI0P/005074

32 sliding over conductive bar 26 and touching the

edge of spring pin 24 Charge fromstrip 32 1is

conducted to PCB 2 ground by conductive bar 26 either

ot R PR ERIgR A3 BiCHE e iAot Pl ks 68 are the

£i590 C%@inft b albttvicAlROnERN Ghi Wark ith:# %atysex@é}%u@pgm DB BusObhr 26 will

, and the incomng strip 32 will have
agdaaliveregogfyandnia sootengasest ali fricomang stetie abargpée RE€Enground and thus

o bt haBEor al Pl 57 o amaiP i i fishiso T Raonship

bstwebxp S8 post J¥ BRISSTC 611t als6 @fidestt The blppopt 4 ﬂ@ﬁﬁﬁsrtﬁe dépth to which
i's greatl% reduced conpared with the prior art cf

aprilgaopung stripod g3n pe gosested il melse ﬂ@nﬁpﬁl@g pé}ssfb@mlﬂ\ﬁecan be seen

tier,..Qfi 4F
b&hgd"\}ﬂ{ dﬁﬁ Esﬂ?ﬂ%gangﬂﬁsh’%@%%i% Eeo eacﬂ1 fegcl:ﬁl El ure 1 the absence
of aitiveatid ban 26 hecatli thacsprﬁrg pihs $0,r1i2pandors wes, thwmgt dnd sharpest point
trip is present. A conductive bar 26 wth three

? epnfaet Epreny stalc tt kenld dischasge intgmetes 20 dhopely sigipost 28
[0045] t he ChR ctﬁg 9 %ésh%lf bde g’%egl &P 45 t% thdla 5{ ét?t% ﬁ‘{)m all points

i kes are t rst t of e rlca con
oﬁtsrdeastr;p pqnaQIS il hatshmpypoemtsexf thé thrpe mam‘guEB spikbsI$8 k¢ intended to

26 | t t . L t. and [
ET R R T
aRAABEd bﬂk:ctc!ﬁ 'Zacgﬁel%flt b&Entl | Il GRdr Wk edﬂa?%gi??ﬁkg.{&é 2B point of

circuits. The relationship between stri
theReikes.i Thisprevideva deans toTheussud@ttract thedbhigeam the ehzn‘g@i bbject that

i S5 g 94, B ey appbesfi Ty et S e Rlasg proximity
oPk g&s 28.2a 3pstk Will juing BEtweds ThO kpikBe 68TdfUntidfatic r’&} ©6 and the

in gure 'l the absence of antistatic bar 26 meant
mcnmngs@neqﬁ,ngp ierample, thg ﬁngfrropflsqmwen@ptckmgfup g meterd?0 that has been

e Qi f .co n tic that could
of HERE BlsePRERs LB SR IEPGRMOPE bort 58, “To0as
[0046] CondUhé luﬂﬁlubares?ﬁ dRaweld &€ thél eRis@ peskimfity st edridabive bﬁr 26 and in
attract static omall points outside strip port

parteulaniz this gpibadiscst theweﬂqeﬁ peto theiedegylid laf P@B.%@ §u@8thafr aay highly
l#eﬁ%e?f"&%%ttr%ﬁ%tda%éfdagﬁ sastH*) %%L‘ty%ﬁi gfﬁ:ﬁ ggsglrl% g‘l:t]é df i pre?erence to spring

piak af)giﬂi aﬂbﬂ@CStam 1s’ithds divertedto POBegouad awhp fﬂinh e static sensitive
words, charge is induced at the point of the spikes.

COMRPPE PR CUSUES S AREoT 305 BRBoian Byabar 21 Thscle ik potential
d#%?%eh&mﬁg ?ﬁe@&dZ(PQ&cﬁﬁfor %hﬂgrﬁﬁ}é Zﬁ%&é’[lé Eéﬂsﬁn@o(fo'incq%%ents is greatly

eén an ‘opposite COmes in
reduced qvntparedfwish thepriooait. Skesat8apay ka\WI dol objtusePpdrpéntié@itar or more

t he spi kes 68 of ant static par_26 and the
pargculaxrfy an acute angle at the sharp poglt In%ieed the spikes may have a sharp point

and an elongate body before joining rail 64 (as seen in Figures 12, 13 and 14).

[0047] Figure 7 is a schematic perspective view of the meter of Figure 3, with a strip 32
present in SPC 6, showing spring pins 8, 10, 12, 14 and 16 touching separate contact pads
on strip 32. In this embodiment of the invention the initial contact between spring pins 12
and 16 through electrode pad 44 on strip 32 provides a signal to the CPU of meter 20 that

11



i ncom ng object, for exanple the finger of soneone

pi cking up a neter 20 that has been on a tabl e,
waele@sisdsgs ng the charge safely to PCB ground. PODGBR004/005074

The uni que design as well as the close proximty of

conductive bar 26 and in particular in this enbodi nent

the spikes 68 to the edge of PCB 2 is such that any

A A5 A R BRSEE B et Bt s,
THe &8 Q)fjsﬂﬁné{pﬁ{s' 2 iy 1648 ok Ueht 8! &a;ﬁ%rﬁéﬁ W WYrior art, of.

f.romthe static sensitive conponents dcircuits o
Higtrerl, dereiw tHtuensecting dfasprizg. pifh8smtlHeé by skunddue electrode pad on

otential damage. of the peter 20 and npre specifjcally.
Pt SL it rec R aT bifva MecE oL Preigrediie ol daclinbed in patent
nREIRANRO 94/670%NR 1 P(AtRIME DocRRi KESHES IBY.0BARBN In the present
_obtuse, perpendicular or ‘'nore particularly an acute

imyegtien dhe vsecofsspaing pins A2 . andnkfeas thehmedpinkes tarhying e CRU out of

har oi nt .and. a | ongat.e Rhody .before joining.rail .
B3} SuRuBhod At of 8RG0S B 1B a0t s BrififrRamamutacturing
off Strip 3¢ TREBéArecHR 5RREEH MRing fMs Of atdes [ahade B elbtiBdieSad 44 on

3, Wwith a strip 32 present in SPC 6, showing sprin
tost 5yipg 32.1Bhe pse of glegtierdel pad ddcini this wepdratvartealit netimpact on the

n?%g‘frlm%?{lﬁ}aeﬂoggn gg#gtgé@forqnnagrdidmm of the invention

t'ween Spring pins 12 and through

[0048] el ectThedenmatorymale twtweédh spZinp Hinsi 1demdd 4%indidctro@e pids 44 and 46
CPU. of nmeter, 20 thatbrings it out of power savin

d
onFiriR2RiTeARRCE VY aFfaleEolyedpdtihe fnstiondl aspast of mefsr 20 Figgtrode pad
4458 cSHne SR 1d'Be RbiRertrddBitel oibctBhS #ﬁ@%e&t?od%rb d 46,is connected to the

t R ct. Frgure f, wherein

i nprovenent over the prior art,
wdnking eiwctrodé beneath sapplengppticatiorBaea 38 AripBROWehen a test sample is

el ectrode pad on strip 32 was required to_ bring the .
appAS LA PR SORBAOR Ao B RS g SEactigade e Bl a signal that

ié; él;_[%ﬁf%ﬂio\ﬁ& QL7 QReriatiol $OLDEN Dﬁﬁﬁggn@?’érgﬁfcbsel)% i'g%géated and

F I'n the present invention the pring p
displayediasl cansentrrionweiaminghe display iofimetdn 20 Chitting ipin® 8 and 10 of SPC

power savin de, instead of.spr. .ns 8 and 16,.
R e tpehel Risppi BefbicorurediBi digngimenton Bey Sibecause of
tIROSUNRAA B6nRRIMERAS Bétween BifRSent 20ty R mIBEE tHYUltra or Fast Take

el ectrode pad 44 on test strip 32. Thé use of

Maters toretnsedhyt LiteStan s, Milpipash A, WIS Auad showoin Figast 1. Although
e P TR 1 dreBBDordm R BRERaLA mifnf g Thr 2 respectively,

a@Slibvanth Bipe! Y, adeoRattivéraakélei®t HIPEBI2 BeydbAd the surface mounting
respectively are involved with the functional aspect

pentsrdiherrishoof ESIA damage dyado #eniast withrspeing pino8tand 10, and indeed

er/,r ef- I nd .el ect r.o ad 46.is . .
g Y Ty y—
14ppdileavhivh 22¢ eRcw@iRaldy tonedidd WHRNfidcliGSll cHO6E &hd Somponents of
the meter 20.

[0049] Figure 8A shows a plan view from above of support 4, with the associated spring
pins 8, 10, 12, 14 and 16. The figure shows the relative positions of spring pins 8, 10, 12,
14 and 16 respectively within support 4. Spring pins 8 and 16 are fixed within support 4
such that their ends lie beneath spring pins 10 and 14 respectively. Thus when strip 32 is
inserted into SPC 6 assembled on PCB 2 spring pins 10, 12 and 14 make initial contact

12



applied to sanple application area 38 a neasurenent
reaction is initiated and a signal that is

w@e@posisedbnal to the concentration of anal yt e, PEDGB2004/005074
exanpl e glucose, is generated and di spl ayed as a
concentration value on the display of meter 20. Spring
pins 8 and of SPC 6 serve no functional purpose in

thi s .emhodi nent of the jnventj hey exi st because
v grR 380%%}?6@ SRk Ping Sy fét%ﬁ% i WprefolF &RRre selgto occur to
Ulat
}El?rfg;gi?g § 102 a.tnh'el4 Al fnRarfy t&&?@%&éﬁ?}f %s Seduddf ﬁgqﬁéﬁh&)ﬁ of ESD

fnc., MTpitas, own I n Figure
from d\blldng&@bjw to spyingipuss B), AAcdndd é iss;_brefﬂrahlxc xsdqlu;red

connected_to. PCB 2 at and 62 re, t|ve

00501 5o" oRe PR Shrr 68t sBBoR bakan Py Fieaath alop it marked A-
AP cgy @&cilohhg £ UhbRs Qhéné‘,HiHe' BE sPd bis ifm e Iaﬁéf 1<4f and more
ESD damage due to contact wi th spring pins and 10,

spastlidaly aeptesspts the fgiwardyficinlg speipg ede h2 $ha@mkg$ gand.;t with electrode

Pl Bl B e BRI E gt TP makes direct
elebtiietll EchtaR il OTBARRIE fpidolf4 & @mﬁ%ze ITh@ q)roifilQQﬁ%n %Qﬁi{ €2 is such
8A shows a plan view from above port 4, wt

thet when Ped sssemplys fmsths Sul:fape szPCB.LZf aam@pomsng Ttinigy 32 wﬂl cause pin

ur.e sho t he r.el ati |ns
139 Hip5e S 0 BT FrBET o R Rhe BlGsRP Bt Wnieh the spring
pimers, ng, p2,nist ﬁldal’ﬂial%frﬁarfulfa@ﬁﬂ'e&\ﬂlé EUdh tRAPWRE 2 4&&)@@ piddent in the
their ends |ie bepeath sprin ins and 14

SPe<pdlq Togidieyt bighefsthampringping 8, 80, i2s 14 gaé A6 detvards thesmace of the
FEEREBEER 5t 2 FRe® R 08,8 32 0 b Wt SRR Spng o 5

16, mld4hﬁdlﬁféﬂ1ﬂnstotﬁee1rcﬁigiﬁe&pﬂmlenl | keI y to occur to
spring pins and 14 A_neans_to prevent or

[0051] g eaftgyrs é@&é@% RO KEW; (RSB Pelsmy BmPPPEh avithrRe gegpeiated spring
pRIgSed, 10 19RLHENG. 'Phé"ﬁg&tg g %ﬁﬁ%al]aﬁvé goﬂﬁ&{s @gh}i% gt(ns 8, 10, 12,

re U|re [ 0050] Figure OWs a cross sect
14 Iandx dgrreﬁ)egtwdy &Athai sutm)orthﬁé "Iher@m;ﬁckﬁdis/bﬁ spifihg prso® and 16 that

ction A-A sho the s 10, and
S Coet iR a2 atq SfY Themaadhlee? shelRorpiped to Bach support
4&@9@392 SRS A1SPsHdiwm, t hat makes contact with el ectrode
44 "on strip 32. Arrow 54 points to the portion of

pad
[0052] spri H{gupft 8D showhatrossikestion taken threhge Figura$C along dlat line marked B-
44 on,Str

h el ectr.od a 32, .The. of'I of . .
B ghe e faries B 3boih FrhuiDepERS pineing 8300 df Pbigh g involved
vsﬁth&h@ SWitelifs Oh/offFB ndet@ 0. RGRIW B9 pdinfd @ tB quhb oﬁ%@@nd of spring
pin 12 to nove upwards away fromthe surface of

pmhé6 iHeat anilegis efleq‘y‘tmal\mouhc‘t wathsthe | suefaps of sgip 32, Th@ spmalg pins are
AR AT EPREREI0TRC 31 BB WIRb A IEP 2 BiinacReddperope 6. The
pfilS oBsprib@, pids’8 aﬂ&l@ﬂﬁf&@ﬂ@h@ﬁaﬁ dTepfils barse 0012 bi® 14 because they
experience different mechanical forces when strip 32 is inserted.

[0053] Figure 9, which represents one embodiment of the present invention, shows a plan
drawing of the top surface of PCB 2, which indicates the location of conductive bar 26 and
holes 58 that are used to attach SPC 6 to PCB 2. The support legs 50 of support 4 (see
Figure 8) locate within holes 58 through the surface of PCB 2, wherein they are fixed.
Spring pins 8 and 16 are electrically bonded to points 56 and 57, whereas spring pins 10,
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PCB 2 holds strip 32 in place. Wien the strip 32 is
renmoved from SPC 6, spring pins 8, 10, 12, 4 and

WO 2408/052% t heir original position. [0051] Fi geeEGB®I04/005074
shows a plan view from bel ow of support 4, with the
associ ated spring pins 8, 10, 12, 14 and 16. The
figure shows the relative positions of spring pins 8,

e S ARG Yotk B URBO o P 2. mar 2

cinpfiseit 4 lcBmAror2f81 6% 10k&N ivhichhBreSHBRP Hle b8ES aégtcﬁﬁ% %&%{es 68 and
are used to attach support 4 to PCB 2, are al so shown.

cpmesipn padsuf®: Therestre o doles orsberepddipiag wondilotive tvimsdbagtpass through

dl efe SEPEHET Belelh SRR iy 76 Dher BRIk Lol & il clectrica
catirizctionsObat@@eiM doppérheackd it Badk s@rfacel 6f PTBTR! Pbrdifling circuits to

Arrow 52 points to the dinple on the end of spring pin
cominus Aonhaneside pEthedi(hto thopthatt with the surface of

strip; (] ' f t wa the . ..
osi) 5114 Bt 1085 g, Mt d50) 65! LB B PR bl it
tie. loddtion@idhi 26 and theontagt Rd B Br drohebtivh bdiREFptethRF. When PCB
t.hat of gfgr i.ng pins 10, 12 and 14 because the

2 d etemiiece vathin dicepretoh et Pt metar il dbe i Saikes (683 bar 26 arc
RSy R S0 S SRR 1025 it s

calrdaeted go BCB: hgronag by unfigatée led 26CB 2, whi ch i ndi cat es
t he cation.of conductive _bar 26 and ho] es 58 t hat
[0055] e TBEtrgasiot aERNISBRcEAE 36 Bepais of hedbastsPBRCtve gapmsy track on

tHRf supfABP QF tPCB CSBRvIdes W § el i
ot hSr ough the sur aggieg;é 3%@62{“% ?%(}Mr?{%glyelagér ?F@gdl).CB 2 with
indpreinh gproteetions frand ESle Ieligct techailjhey thanchadbé aequidiynadophed for the

g Seere. A Ry bl Bl et % ooRe yikd Gt production of meters
dERERAGS ia¥@pY dRPoRGR st BAMor? for IR RIchsifemént ©P MR tek Ahdl indicators
64 onto which are fused the static attracting spi kes

ofgliniead stamificanee.dier paaispl? bloophgineosar Howwrerhsiobsneters could equally
r as.conducti vie vias .tha ass.t hrou t
b i s el RIS AT e Forkh Rl of B Haisighc¥rlers e analyte of
ibabe chis belgRde PaqiRkEs &lhafdnl | cal connections between
copper tracks on each surface of PCB 2 permtti

n
10056] ¢ r chiguee Foshayva erges soctien Bieugh the P6IB shq@ndnelinmgt@]m Figure 10.

T Mt T
74 fTHediar 26 cangritdlewo ottt 26Adind 26B96nd bifedth Gilel of PCB 2. Two vias

Lgattery termnal. Wien PCB 2 is assenbled within the
3bomeer fomstimes Syohetgengach paipokpads(704pim asomgectipn fupugh PCB 2,

8 R SRS A AR 8 25 el

Abmnductive track 40 on the lower surface of PCB 2 connects antistatic bar 26B to the

negative terminal of the system battery 74. Thus any static discharged to antistatic bar 26
is directed to PCB ground and is diverted away from the critical system components and
circuits. The inclusion of two conductive areas, 26A and 26B, on each surface of PCB 2
acts to maximize the chance of trapping stray static, thus minimizing the potential risk of
ESD to the critical system components. Bar 26 is thus situated to fully cover strip port 28
with respect to incoming sparks that might discharge from a strip 32 or other charged
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conducted to PCB 2 ground by antistatic bar 26. [0055]
The integration of antistatic bar 26 as part of the

whawsossenducti ve copper track on the surface PET/B8B02/005074

provi des a sinple and reproduci ble neans to equi p PCB
2 with inherent protection fromESD. It is a technique
that can be readily adopted for the manufacture of a
range of PCB layouts that are to be used.in the

hwsfdmms U PIW&%SC&%P&B%“ £8 that & might neeuifrem the object to
tﬁe %hdﬁ&%%ﬁ%?f‘tso{mf&?nﬁ@ﬁtg gﬁ%a&f anal ytes and

Icators o Inic signifticance, for exanple bl ood

[0057] g | uc Fimre Hovleowes 3 plauclrawiag acenrdmg ttala égurthl drybdakimenstexf theoinvention

as re indicators. o Vi or ot her
PPN SRt PR 2 I it hqvil & FABE of spndpgtive tracks 100
tﬂ@% inRoRAU SAHStH QLA as[pg&%:ﬂ mgthlg% eanﬁ@@vﬁc@ tley%ate shown for

section through the PCB shown by line CGC in Figure
referendthenlz.eWhien ROB 2k dsggmlded fnecase Adstrtip pert Bais ﬁ’lﬁdlrmdcontact with

oR5HRH 1Y B PR e Pl 85 TR BB Y Bicefod e e or e

2PEBrefore ToMhiNAta at B8 oPBSng bf SBIFTYokI TS Th¥p ml@qhﬁégﬁace%% Bntercept any

pair of pads 70 form a connection throu

sporlythet wight ridize e Seipl posoRRIfbet aweahaltglng oblest Qﬁmesanfﬁcwnﬂy

ar 6A an i |y, con rack

%% ORI Al S2PS e e of b BREHI tht Rl S Ss 4ot bar 26
ateCeath alif@dadppysitd £5pHapinaD, 1Der sy &Isﬁéﬁtib@lyt Bidactidh of high density
Thus a@é static di scharged to antistatic bar 26 is

charee fiekl af thepeanigd goer catiof il a8 vl thevefgref preferantielly induce a
sk }4 5 151 A5VEOTBOORH) SUBRIAChEE ity ol REHU 0 14

[0058] of PERuZe 8 khowoa Phii drawmg $fahe hﬁdltﬁﬁd@f)f tHeaOB RHowh i@ Figure 12.

[0059]

static, thus mnimzin he potential risk of ESD to
The diggrq shogw) 2 &apee é’ﬁ]"eﬁ‘%‘f%‘ﬂé agks B%ﬂ thapateginyolyed with the functional
aSiebt8f fitel 207 Eohd éfﬂf\é o aﬁﬁxgﬂaﬁc B 2\%?1&11 %le{se&pﬁ&th 1.59 upper and

|ncomngsarkst at m I SC ar je froma stri
laweratiface cffRCR)2dab jjeiotd ﬁmnghg?&Bl fobyctwe Ipiairy of Vias berteath connection

art .2 t ESD m occu fromt ect to
pidsr C ARGStaris ber 24 s cieser weamish] 7 S E Sy batery by
coftfirile EagUus. $HOWPesBndd @fqaﬁfsﬁiﬂc% 2GS BbiROsurPicés of PCB 2 will

fourth enbodi nent "of the invention of the uppernost
ngoinfize theafiskaofRER sparkT hanpfing) tor ethsh owmlugtiveapgjstsain PCB 2 that might
' acks 100.1that are | ved,W th the

dyct
1epl e fimgs otthd it sensimye Gpmpptent &ML ey ar o

showpj Zézl@é 14 SASVER pRn WA Wing \IF e PICB of Figuré 33 me Hzﬁ been added
case strip port 28 isin direct contact with

aetitpe part conneeEs @ Thehacuse |al:sesn®3atgs ﬂ@melat,watppstlbmo_f zase 22 in the
oty S SR oot oS Shnte g et Sk " BER and steip
pbR 281§ Elese Mhe Al¥nment of spring pins 10, 12 and 14 behind sharp spikes 68 of bar
26 can be observed. The ends of spring pins 10, 12 and 14, the profile of which is shown
in Figure 8B, terminate slightly above common rail 64 of the conductive pad 26, as will be
seen more clearly in Figure 15. Strip port 28 is aligned directly in front of the spikes 68 of

conductive pad 26. The pointed most ends of sharp spikes 68 touch the interface between

edge 15 of PCB 2 and case 22 at strip port 28. Thus, with respect to an incoming strip or
other highly charged item that approaches strip port 28, sharp spikes 68 of bar 26 are the
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sparks that mght bridge into strip port 28 from any

charged object that cones sufficiently close, for
we@sobs2a strip 32, or the finger of a user. HOEGBRI0GOIS074

sharp spi kes 68 of bar 26 are each aligned opposite a

spring pin 10, 12 or 14 respectively. Induction of

high density charge fields at the pointed nost ends of

ERER B b RS eA P PSRt et ncie g SPort i o
wWAIP iRk RChigh B&n@ Oharde defsityand[HES Hhrabi :%igr §)aﬁﬁcﬂ’i§t fhould discharge

pl an drawi ng of the underSide of the hown i n
fremgne@ning . objets. f | gure shows a range of conductive

t 100 th t | ved Wit h t ncti.o
10060) ¢ 8he 5pring b S 16 ol BRI oo P RS BB and 57 and spring
pﬁ’:ﬁIIOhl.?éﬁcﬁléﬁat@rélé@ﬁid&ll&fb%n&'élp@rpo%ﬂg 62,05 EndS6H {eél?‘e%tl%ly Point 63 is

PCB 2, are joined through PCBZbytvvo pairs Vi as
conmselgd HOM@@M aph eIt 05 nedneeied do the CIBJ.i The circuit formed
o RPERUSE Aakl1 DROELIR LIRS Lt gy 1 Boing pins 12

ai@t4 séraplers BRrandbytiosl siygtahh surfaces of PCB 2 will
mninze the risk of an ark unmpi ng to ot her

[0061] conghiurs B phoivsiascrgps sock 12 argihting Bd of HigwaerbdeSupport 4 of
SEL 4 SRR 5, PER HNAATBONFIL o A T AEB Hprin pin

lfmsi ﬁhediwssthhemppaﬂ die@hch thitrit faces tdwaads Beipt ot 28. Cﬁb‘reiucuve pad 26,
gur.e al so |ng?§ates the relative position of case

cqrﬁpri&ii%g a%&%ﬁ gPBaprpegtivaly, alegtrically) connedied threygh péh 2 by via
h&l@ rgha&; %f‘e 96 & PERB dBfninbi, %Belge%{ﬂ %1% ?1 | 6% spring pin 12.
cleaf. e nt of spring pins il
Therhiisub éiintwt pon;:fmtibeszv@ﬁ spfinppin Pbandaonthectivepad 26d. The
' h fil f
00621 i oRfe eSErpu riorrd abus safe L2 phPrly £ eiofgny Pag e The upper
SFERIERBAPCRI D, uﬁén foruc'htlﬂ’(?@ ROMELANE iPafedR al%ﬁed’%lith tB€surface of the

seen nore ¢l earl y in Figure 15. Strip
cask ivg et stdiprpetit28y The afrrgep befeeniedgs pd kiﬁBCB82 aid case 22 is very small

PR B v iR s ible BRnh i i sBniidls e sap. Hence

cH¥dc®RSFad2s &f prebdnt @naq;ipter 2&1 loWt Ssurfabds b f ISR €Cto 4tRad@Mincoming
incom ng strip or_other g[i';ly charged itemthat

spapisr sart statie o Beb gpend. afirpmgmhm 82 @alldhusmss 2goothly along

r hef.ir nt e
ofephidBatais SRERMFS LS 2 FRFPha. 25, MGk iipl BubBpwitn spikes o8
ofrédndudtheiad 28 Hafb eteting ST, $priele Piistgy 101D, 1N 4hd 16 are deflected
attract ané arks that shoul d di schar% fromincom ng

upy ey deom P hqrh@S%tpr?aZrig fidlyngsegtegrinto
S e e v

g@)’ﬁn@rydivﬁﬁact esipenbity &ieyaledi:l@d: ﬁéld@isomﬁi thopoiac tagd at SudBGBcan be used
gr ound % point 65 is connected to the CPU. The

toclple@gﬁett £ @thgglhty that a spark will jump to that point. Static electricity is known

to bridge between two- conductive bodies of differing electrical potential when they come

in close proximity. The purpose of bar 26 is thus to equalize any differences in potential

between the circuits and components of meter 20 and a user, or other charged, conductive

objects that come sufficiently close to strip port 28 that a spark could bridge the gap

between the conductive components of meter 20 and the charged object. In normal use,
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bet ween points 63 and 65 when a strip is present in

SPC 6 in contact with spring pins and conpl etes the
war@bypsisenl system [0061] Figure shows a cr osSBCEHEBR103/005074

taken through line D-D of Figure 14. Support 4 of SPC

6 is nounted on PCB 2 such that |egs 50 penetrate

holes within the PCB. Spring pin 12 is fixed within

support 4 such that .it. faces towards strip rt 28.
b ehe POt oL S P iy P b BAMBR ARTSESbI o the cffects of
pFgspectively, electrically connected through PCB 2 by
via hole 84, commences at edge of PCB 2 and term nates
[0064] beneskhe alteenate desednsHortorR$ yepresa . vaifiies enmbsdimentsiof @ntistatic bar 26,

cont act bet rin in and cogductive pad 26... )
<Pl in e st ponduelor Spikes ot L axanklg pfbosiamens 26 is such
thé& thA¥imusid proRecBBh of 48ip P28 RAGOVIILA [ Bifein@fvidiaBednductor spikes 68
upon which SPC 6 is nounted, is directly aligned with

arhaligngd feguallyodcrossd G 2ebehindtsitnip porti28, put morsspedifieally opposite and

AETARIR T Rl B0, 27405 RSl Mg cover e
eltifePéfils poattsl TRNati@ion ¢ihe hiAPchatiNgshshp ad el P{g%ﬁtgﬂ?%ost ends of

26 is present on upper and |ower surfaces of )
spikes 48 tservise ehpiigekPatiqandihys ¢rveera sparlate i fipapthe charged object

lL.hcom D32 W] u ass._smot.hl y.
oBpRHGine SLELHNE TS 3l ohaiaid i (N e RBSRs 03Bk bips 0. 12 or 14.
I—Eﬁveazr&ﬂk‘i:f iolge inﬂt'élbézrgifbsp?d&ts Htwark b b‘érﬂgggﬁsgﬁaléﬁfvyould have the effect of
conducti ve_pa .before entering .. Spring pins
r@f?ucm thepetfoptiyp poitg ehasecadensdyt Smsudecrenviag the dikebldof a spark
whe bp : ' Yok edh ¢/t .|
i5Re 0 Tk B8 i frocrendt SoVpEEAALED. 1% SPTE: M an BRI case bar 26
coulddixidtiag @ soHd r@&fanghiey bahar frogediBRC ¥. Wolvevag §uthidstructure would
intensify the electric field . around the pqint, and as
nghiadurs th some Bikhiint carer deesiBe ot 18 crBles etcpse ith the example
cilbRbmeMt | 26.] THReOR, (didh £ UrtureSywdulf n@t%g_t é}iéo%bt%a toSprovide any
known to bridge between two conductive bodies o
stginificant prgtestien bf ineter 2Pot enti al when they cone in close
ox,[i mty. The purpose of bar 26 is thus to equalize

é%ﬁ@ﬂé erences in potential between the circuits and
[0065] CONPAMRHréschl inFBitRIN PBseAfth Sindphe robidk nREREHT &RAFHES the PCB used

.conductive objects that cone sufficiently closeto
i thej papyactuzefiivad heldipairkmentatien desighgd to meeagarp analytes of clinical

n the conductiyve o nents, of r 20 and the, .
5 ﬁ%ﬁ%ﬂ obJ ed .ngqaﬁs S ﬁ’g?yngﬁee,egfegﬁoﬂf ﬁﬁ‘l ;%Btex?ﬂ‘é’ie’ during  the
nikAkibmeht 6f f'g'lliboisd“%ﬁh%i disposiik @enst? dtSpdTafk aydllinRite®!ifio a meter
to the effects of ESD. [0064] The_ alternate designs 90
thrguglga st pewntt iy apssihle fenaly teodisshasge fiond 8 tuaer isbastrip, to the
@it B RofTRsh GolBEndls SR ARUMMR o bsSR1RY arca at the
front edge of the PCB, which is the primary point of electrical contact with the PCB, acts

to transfer any stray static quickly and efficiently to PCB ground. In so doing the
potentially damaging effects of ESD on the meter are thus minimized.

[0066] The inclusion of the antistatic bar, which is formed during initial processing of the
PCB upon which the meter is based, requires no additional components to be added. It is a
simple, cost effective means of including antistatic protection to the PCB. The structure of

the conductive or antistatic bar is such that a common rail joins two conductive pads, one
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t hat maxi mum protection of strip port 28 is provided.

The individual conductor spikes 68 are aligned equally
W@ewses3sPXCB 2 behind strip port 28, and nore PCT/GB2004/005074

specifically opposite and in sonme cases in line with

spring pins 10, 12 and 14, thereby placing themto

cover the entire strip port 28. The induction of a

charge density at the &)oi,nt ed nost_ends of spjkes

hi g
ats@cg &pd-ckhe gondpetivgqrads prersed toygtagkle tea hats, enespgagh syrface of the
' t ' . j i D-Dar .
PCY Ro B oUEIIODEORY Pk, ARBHASSUARNEINI Shifdre flbvided on
tHe2commman raiHpeiatieg fowdrds the stiprpert, the pepdse 9f Ghiskeare to dnduce high

be increased _this woul d have.the effect of  redugjn
PPYRL CBRTES AT U3 GPTaY I RIS o Slaclrostate fisrbaiesad i presence of a

chitfictil &k 8hd bR @EPburtace RATKe POMPANG e tifteP8Ee #Athi tBe case is intended to
preference to spring pins 10, 12, and 14. In an
advact adethusdiveiany 26itic awiap fron die sassitive odriponeatst efitheiheter to PCB
bardin front of SPC 6. However, such a structure would
i nduce the sane high point charge density, as for

[0067] exanhe daSe bheh& AfBerhrddImble spocaigally BB Mg Ghich strips are
Therefore, such a structure would not be expected to

insexied bies gy debigned Pechrthatpwiaenethe iPS/ of assembled ¥qithin the case a semi-
A { -1 0065 h t. i nyenti t
QP P48 it K- A8 TuogE P T Pl BOEBEH B Bppeg surtuce of

thepgudé af ther moath &rame she) Porit.TBld StRPAVIAL iheR ntdSi iaNRl céfact with the

measure anal ytes of clinical signjificance wth a neans
conslugtivepad el rmprespeeifisgllyHbpsharp spikeseithe coadncting pachthat lie across

I [ ' [y i .
ARHRECROL Ol MGORE 8 LI, T BRSSPy s o
tliet spikesploefoiebit andl@s haict ovithothdi sad arigén theotdrhetive that contact the
@a‘ a strip, to the sensitive circuits and cotgponents
inddvi

fyal clgetende mads afidhe sBW- Jhus RASeRitak tdamage rieaths: stetife sensitive

cér?n@%g;ernfsgagﬂﬂ Heuitd&e ﬁgﬁletéeﬁiglﬁgé% the primary point of

contact with t acts to transfer any
[0068] st r a¥t willdic recapmizeklthat@quivelehi stivenirésymap bPGHsttubedfdr tHerstructures

Ry 5P Bt BB SRl R R gon i o
e pRhichiaii n%@'rbe Y163 18 i&ﬁre%ﬁt ay laifled giv%ht%nd In addition,

_processing of thé PCB upon which the neter ased,
itrsbopalid be sinderstaddithat everly struetperdesteribed abbee basdefinctidn dnd sach

sinple, cost. effective neans of includi antistatic
sEiOBcen B ETEhE e o GER e M B onduct | ve
[0069] OF aNyhifd FbfefreddMmbbdintnésviithépreSerft AVERHOK Bive HeBh Sovihd
conductive pads, oneat each end. The conductive pads
degcubedhereinpit ivitl bgrovius ioothbse skillaskia thmare thehsuhreihodingdnts are
the P

p%&?%egﬁh\gfy? e&é%ﬁ%gee(térﬁ{éf? 0 IQNS (ygxace%gq%%, éﬂaggés, éndS s?urbist?t%tions will
now occur to hose skilled in the art without departing from the invention. It should be
understood that various alternatives to the embodiments of the invention described herein
may be employed in practicing the invention. It is intended that the following claims
define the scope of the invention and that methods and structures within the scope of these
claims and their equivalents be covered thereby.

[0070] It will be recognized that equivalent structures may be substituted for the structures

illustrated and described herein and that the described embodiment of the invention is not
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the common rail pointing towards the strip port, the
pur pose of which are to induce high point charge and
w0 haws/opasevi de a route for el ectrostatic di schap@EGBTH08/005074
presence of a conductive bar on each surface of the
PCB at the interface with the case is intended to
attract and thus divert any static away fron1the

sen |t|ve conponeq}s of the neter to PCB.g
t &t magrbersmploaddp igplgmest e ﬂ%repql mygmlqn tIneaddition,
r
“‘*’22‘.“8‘#2&‘9&0 O M oYk R Bl AR BRI SRR g pd such
striture age bareffamctmmmarmmms fogtehforminfaharefdnctidn. | ncom ng

tri a de. over the er rface of
00711 6" Sotle mrefeiid cpbpdiments GT1E° BieranpnyBRbon i boeh g and
d¥dclibed ReBinR K811 B 'oB{fﬁ'us fPBbacdiMdtif tld\Gt ﬁ'ﬁf‘ﬂkﬁteh}ﬁ%dﬂﬂ&ts are

and more specifically the sharp spi kes o
poswided dyiwey gfzgampletonly.eNamensis V&Mlqnﬂ,t cénaﬁgasearhbﬁube@ntmns will

The, st f
by ety 893 A R ar WV Pt i Srienamel shoutd be
uRdbtG6 thid alfiolh BltdthiSveditd tHeRnitdRikQRNSEHE 'inJeHa&n described herein

contact the individual electrode pads of the stri
i s epplayid impragticiag thetipvantions {tds infersled dhat rtheefollomng claims

AGHIBREDLS oF L L ol oS et B the scope of these
clainiistiduheit eqiyalfes belbsidrédthefdbyor the structures
illustrated and descri bed hereln and that the

descri bed enbodi nent of the invention is not the only
structure that may be enployed to inplenent the
claimed invention. In addition, it should be
understood that every structure described above has a
function and such structure can be referred to as a
nmeans for performng that function. [0069] While
preferred enbodi nents of the present invention have
been shown and descri bed herein, it will be obvious to
those skilled in the art that such enbodi nents are
provi ded by way of exanple only. Nunerous variations,
changes, and substitutions will now occur to hose
skilled in the art without departing fromthe
invention. It should be understood that various
alternatives to the enbodi ments of the invention
descri bed herein may be enployed in practicing the
invention. It is intended that the follow ng clains
define the scope of the invention and that nethods and
structures within the scope of these clains and their
equi val ents be covered thereby. [0070] It wll be
recogni zed that equivalent structures may be
substituted for the structures
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illustrated and descri bed herein and that the
descri bed enbodi nent of the invention is notthe only
w@regosisee t hat may be enpl oyed to inpl enent tPEr/GB2004/005074

claimed invention. In addition, it should be
understood that every structure described above has a
function and such structure can be referred to as a
nmeans for performng that function. Wiile preferred

WHAT R'epdiiify-s of the present invention have been shown
and described herein, it will be obvious to those

1. fskiekdrefdr the deteetian tof ighebses said raatbo ticheliiganogeni®udapesd to receive
éﬁ%ﬁﬁ of exaqgle %HI .. Numer ous vari ations, changes,

SSOBEPHRE TIPS SHEPCITSRTEEIE t 0 hose skilled in

the art wi thout departing fromthe invention. It
2o v Pall RARIB 5 RPch ol ¥tin ¥ AL BURatFhd ﬁ.ﬁg AbhUES s4if p%@ @hen said
enbodi ments of the invention describe ereln may be

strip is insgpiedipsel sdid mstearardci ng the invention. It is intended
that the follow ng clains define the scope of the

[ j 1 hat., net hod d structures wwithin the .. .
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