-1- ELECTRI CAL CONNECTOR TECHNI CAL FI ELD The present invention relates to
an electrical connector, in particular, an electrical connector for use in
a testing device. 5 BACKGROUND In nedical testing and diagnhosis, there is a
need to nmeasure the concentration of supstances, particularly in the
presence of other substances. For exanple, the nmeasurenent of glucose in
body fluids such as blood. is crucial to the effective treatnent of

di abetes. 10 Typical nethods far égzgiﬁiﬁikiﬁ§h§xwmentratlon of

anal ytes include optical ne T } nmet hods. Opti cal

met hods generally invol ve reflectance or absorbance spectroscopy to observe
the spectr '% i ent. Such shifts are caused by a chem ca
reaction tﬁghég* yﬁé@sﬁgéﬁﬁfour change indicative of the concentration of
the anal yte. 15 El ectrochem cal nethods generally involve anperonetric or
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nmeter. For an el ectrochem ca test el ectrical signals are
transferred between the test neter and the test strip 20 and vice versa.
Test systerggeKgROENIgsire to mnimse the size of the sanple test strip
required for accurate neasurenent in order to inprove the user experience.
The resulting test nmeter and test strip mniaturisation have resulted in
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concentration of substances, particularly in the presence of other substances. For

example, the measurement of glucose in body fluids such as blood. is crucial to

the effective treatment of diabetes.

10 Typical methods used for measuring the concentration of analytes include
optical methods and electrochemical methods. Optical methods generally involve
reflectance or absorbance spectroscopy to observe the spectrum shift in a reagent.
Such shifts are caused by a chemical reaction that produces a colour change

indicative of the concentration of the analyte.

15 Electrochemical methods generally involve amperometric or coulometric
responses indicative of the concentration of the analyte. In the case of a blood
glucose test meter, a blood sample is typically placed onto or into a disposable
test strip which is then inserted into the test meter. For an electrochemical test
meter, electrical signals are transferred between the test meter and the test strip

20 and vice versa.

Test system designers desire to minimise the size of the sample test strip
required for accurate measurement in order to improve the user experience. The
resulting test meter and test strip miniaturisation have resulted in the use of thin
film test strip patterns comprised of noble metals deposited on plastic substrates,

25  such as by plating and subsequent laser ablation, to form the electrodes and



25 such as by plating and subsequent | aser ablation, to formthe el ectrodes
and -2 associ ated connector contact pads of the test strip. U S. Patent
Publ i cati on No. 2006/ 0052682A1 teaches one such testing system Wth

medi cal and technol ogi cal advancenent, there is a desire to increase the
nunber of contact pads on the test strip so that nore information nmay be 5
extracted fromthe test substance for diagnosis to aid the treatnent of the

patient. However, in order not to affect the user experience, it is desired
that the sidssogptedicpane@sr competPadsdfithe tasksirips - pPateral nbl¢rdion Moen t hough
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connector for use In a test g device confilgured to neasure an anal yte of
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connect or tﬁgmmR?orrpri ses an engagenent portion, a

10 It would be desirable to provide an electrical connector for use in a testing
device configured to operate in conjunction with a test strip with increased
contact pads. [t would also be desirable to provide a test system operable with

test strips with increased contact pads.

In accordance with one embodiment of the present invention, there is

15 provided an electrical connector for use in a testing device configured to measure
an analyte of interest in a fluid applied to a test strip having at least two sets of
contact pads for connecting with the electrical connector electrically, the
electrical connector comprising a housing having a strip insertion end, a terminal
insertion end and a plurality of terminal passageways extending from the strip

20  insertion end to the terminal insertion end; a strip insertion slot at the strip
insertion end extending to the terminal passageways and configured to allow the
test strip to be inserted when in use; and a first set and a second set of connector
terminals wherein each connector terminal comprises an engagement portion, a
secured portion wherein the connector terminal is secured to the terminal

25 passageway by a plurality of securing devices, a terminal contact portion and a
tflexible portion spanning from the secured portion to the terminal contact

portion; and wherein the terminal contact portion of the first set of connector



secured portion wherein the connector termnal is secured to the termnal 25
passageway by a plurality of securing devices, a term nal contact portion
and a flexible portion spanning fromthe secured portion to the term nal
contact portion; and wherein the term_ral contact portion of the first set
of connector -3- termnals and the termnal contact portion of the second
set of connector termnals define a plane substantially parallel to the

strip insertign slot. In accordance with another enbodi rent of the present
i nvent i on, SRERASa8d the Gymded o PoHEs9Etherhcedmp Pt lf@nancter ect ri cal
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having at lgasf fifsfReSHiBa ocon@er6t chaRtdrhensals whRbLiRBa @ e6hAQRHC Circuit
coupled to the electrical connector adapted to produce a plurality of

out put 161 gnansinblasedpdseseinegigaipemlent poions escélredpohidmehemihaded pads 20 of
the test strip inserted into the electrical connector.

connector terminal is secured to the terminal passageway by a plurality of

securing devices, a terminal contact portion and a flexible portion spanning from

the secured portion to the terminal contact portion; and wherein the terminal

contact portion of the first set of connector terminals and the terminal contact

15  portion of the second set of connector terminals define a plane substantially

parallel to the strip insertion slot; the test strip configured for insertion into the

electrical connector, the test strip having at least two sets of contact pads thereon;

and an electronic circuit coupled to the electrical connector adapted to produce a

plurality of output signals based on electrical responses through the contact pads

20  of the test strip inserted into the electrical connector.

The invention further includes any alternative combination of parts or
features mentioned herein or shown in the accompanying drawings. Known
equivalents of these parts or features which are not expressly set out are

nevertheless deemed to be included.
25  BRIEF DESCRIPTION OF THE DRAWINGS

An exemplary form of the present invention will now be described with

reference to the accompanying drawings in which:



The invention further includes any alternative conbination of parts or
features nentioned herein or shown in the acconpanyi ng draw ngs. Known

equi val ents of these parts or features which are not expressly set out are
neverthel ess deened to be included. 25 BRI EF DESCRI PTI ON OF THE DRAW NGS An
exenplary formof the present invention wll now be described with
reference to the acconpanying drawi ngs in which: -4- Fi gure lis a
perspective view of a testing systemas_ disclosed in US. Patent

Publ i cati on No. Figiowss bospaespgetive yereofa festing ﬁlé‘?r@ﬁe?},stdl@‘elowcbw UfS.a testing

systemin ag ance to nvention; 5 Figure 3 is an expl oded,
perspecti Vgaﬁe %Eﬁ ]IKY gpﬁ%@ﬁg}&) 1c’tor in accordance with the present
i nvention; Fi gure 4 |s a rear view of a housing of the electrical connector
in Figure 3; Fi of he el ctrlcal onnechor in
Figure 3 with nné fgg}sggr rr\%n\él g9 nse ‘{ SY% P8 4560k (fﬂﬁe fhgeure 6A is
a perspect?y@sem BWeRfiohwo sets of connector termnals in accordance wth

the present invention, Figure 6B is a top view of the two sets of connector
termnals in Fi gure 6A; 15 Figure 7 is a side view of a pair of connector

term naks from te® i Sal éxpl@fie&%'ﬂﬁfébﬁ{/e R/férvﬂbﬂﬁh%lécﬁl&:dl%hﬁe&& i gure 8A
shows a cross-se ional side view of the electrical connector in

accordance with the present invention;

Figure 4 is a rear view of a housing of the electrical connector in Figure

Figure 5 is a bottom view of the electrical connector in Figure 3 with

10 connector terminals inserted in the housing;

Figure 6A is a perspective view of two sets of connector terminals in

accordance with the present invention;

Figure 6B is a top view of the two sets of connector terminals in Figure

6A;

15 Figure 7 is a side view of a pair of connector terminals from the two sets

of connector terminals in Figure 6A;

Figure 8A shows a cross-sectional side view of the electrical connector in

Figure 3; and

Figure 8B shows a cross-sectional side view of the connector in Figure 3

20 with a test strip inserted in the electrical connector.

While the above-identified drawing figures set forth several embodiments
of the invention, other embodiments are also contemplated, as noted in the
discussion. In all cases, this disclosure presents the invention by way of

representation and not limitation. It should be understood that numerous other



Figure 3; and Figure 8B shows a cross-sectional side view of the connector
in Figure 3 20 with a test strip inserted in the electrical connector.
Wil e the above-identified drawing figures set forth several enbodi nents of
t he invention, other enbodi nents are alsp_contenplated, as noted in the

di scussion. In all cases, this disclosure presents the invention by way of
representation and not limtation. It should be understood that nunerous

ot her -5- nodifications, an nbodi nent s can devi sed. by.those skil]ed in
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in US. Patent Publication No. 2006/ 0052682A 1. The testing system 20

i ncl udes a figats ngdemet éke Ppartavi ng a distal end 34. A disposable test strip
40 is inserted in a direction | through a slot 32 at the distal end 34. The
test strip 40 includes at |east 10 one contact pad 42 near its end 44. The
cont act Spad3EFAIVED DIRRERITMIN conductors 46 to el ectrodes (not shown)
near the end of strip 40 opposite to the end 44 (i.e., near the end in the
direction indicated by extraction directional arrow E). In the event that
more contact padkighpe drie apseshediive Nerve ofi lt¢sting systeseds tclosedem Li.he wi dth of
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direction I through a slot 32 at the distal end 34. The test strip 40 includes at least
10 one contact pad 42 near its end 44. The contact pads 42 are connected via
conductors 46 to electrodes (not shown) near the end of strip 40 opposite to the
end 44 (i.e., near the end in the direction indicated by extraction directional arrow
E). In the event that more contact pads 42 are needed, there will be a need to
widen the width of the test strip 40. Correspondingly, the physical dimensions of
15 the testing meter 30 that is used with the test strip 40 will be increased. It will be
desirable to increase the number of contact pads 42 on the test strip 40 without

increasing the size of the testing meter 30.

Figure 2 is a perspective view of a testing system in accordance to the
present invention. The testing system 2 comprises an electrical connector 10
20  comprising a housing 12 having a strip insertion end 100 and a terminal insertion
end 200; a strip insertion slot 110 at the strip insertion end 100 configured to
allow a test strip 50 to be inserted when in use; the test strip 50 having at least
two sets of contact pads 60 thereon; and an electronic circuit 90 coupled to the
electrical connector 10 adapted to produce a plurality of output signals based on
25  electrical responses through the contact pads 60 of the test strip S0 inserted into

the electrical connector 10.



Figure 2 is a perspective view of a testing systemin accordance to the
present invention. The testing system 2 conprises an electrical connector 10
20 conprising a housing 12 having a strip insertion end 100 and a term nal
insertion end 200; a strip insertion slgt 110 at the strip insertion end
100 configured to allow a test strip 50 to be inserted when in use; the
test strip 50 having at least tw sets of contact pads 60 thereon; and an

electronic circuit 90 coupled to the electrical connector_ 10 adapted to
produce a pl urafﬂnt%ﬁeoqm‘a%ﬁmﬁnts' sﬁangaCba%%oé%rez@r@g@éﬂmac%qst P S oHKle

t hrough t he n t t LR 50 i.nserted, into he
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contact pads is arranged in one row and "the second set 62 of “contact pads

i s arrangecelectrigniotdmgiectool) drdethe redddtyonid tiecuieheatd healedoonhigct estid® and the
electronic circuit 90 are housed within a testing 5 device 14 with a device
i nsertion sdetcelbd afithgndevice indgetien sliop 16 nbigned omthes! sotip in@raen skohd18at i p
insertion end 100 . of the e ri.cal .connector 10. Figure 3 is an expl oded,
per spect i velGiSEHP H\‘SGQPPne‘F’ELﬁfé egﬁ‘ec%ﬁﬂé‘{i?locroqnﬁcméié@or dance with the present
invention, Figure 4 is a rear view of a housing of the electrical connector

and Figure 5 is botgom Vigﬁfgﬁf the el ectrical .connector 10 w th.connector
terninals i nser te@Un3 th! RORISLFG, PEFHECHNETY CARN Cotiet 6ONIECREN be used
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anal yte of Tnterest suc ucose 1n"a p t he
test stripel8@ridavédithedtorla@aTtighios &6f Bot@dm GAAL dFtthParketRAl then&es: The

el ectrical connector 10 conprises a housing 12 having a strip 15 insertion
end 100,0 a wehrona¢ctonsemtinads iresected 00 tlenlowsinpd. Urkad ¢leytrichl t@rmectall( may

be used in the abovementioned testing device 14 which is configured to measure

an analyte of interest such as glucose in a fluid such as blood applied to the test

strip S0 having at least two sets of contact pads 60 thereon.

The electrical connector 10 comprises a housing 12 having a strip
15 insertion end 100, a terminal insertion end 200 and a plurality of terminal
passageways 300 extending from the strip insertion end 100 to the terminal
insertion end 200; a strip insertion slot 110 (as shown in Figure 8A) at the strip
insertion end 100 extending to the terminal passageways 300 and configured to
allow the test strip 50 to be inserted when in use; and at least two sets of
20 connector terminals 400. The connector terminals 400 are inserted into the

terminal passageways 300 from the terminal insertion end 200 of the housing 12.

The electrical connector 10 may include a plurality of connector mounting
devices, including but not limited to, solder tabs 500 and mounting posts 510.
The solder tabs 500 serve to secure the electrical connector 10 to the electronic
25  circuit 90 while the mounting posts 510 aids the accurate mounting of the

electrical connector 10 to the electronic circuit 90.



passageways 300 extending fromthe strip insertion end 100 to the term nal
insertion end 200; a strip insertion slot 110 (as shown in Figure 8A) at the
strip insertion end 100 extending to the term nal passageways 300 and
configured to allowthe test strip 50 tp be inserted when in use; and at

| east two sets of 20 connector termnals 400. The connector term nals 400
are inserted into the term nal passageways 300 fromthe termnal insertion
end 200 of the housing 12. The electrical connector 10 nay include a
plurality of corfhadetrong rwobiguiesyd.deVvand B, eadi celinegtduermotal Hlicoagrisos

sol der tabs 500 and nDuntjngiﬁfsts 51Q0. The gg%@gr,ta s 500 serve to secure
the el ect ridNEE8AMERE BOTOY 430, AriecwIce ROFAR A5 YNERINAAF COBOCURT | e t he

nount i ng pQst.s: ds the aceurate. nti ng of el ectrical. connector 10
to the el eg?@@mﬁscielcyr%fb t%g-tatﬁélpgfﬁqsﬁ%g%ayﬁ%(ﬂsﬁ‘ @Pr%%yé)ﬁae%%}ngeach
connect or t@v‘i@e@%hﬂ"s@@h%@'ﬁﬁ%ss,%ﬁeﬁ@inﬁﬂ&ﬁﬁ@&%ﬂﬁti@ﬂ'ﬁhS%’iﬁd@ﬁexiEle’S}%r%ﬁd _
portion 435 wherein the connector termnal 400 is secured to the term nal
passageway 4800spayinmgpiromathetsgcutd pection 485 talthel teaniddQostachpasionad4ss, a
term nal contact portion 445 and a flexible portion 5 450 spanning fromthe
secur ed porlthoiermasl contagepowion 44 olceashaonnpaot iasmidaiz400 quraertsr mi nal

contact portion 445 of each connector term nal 40Q connects electrically
with each cfd?ﬁtQE%l%&Vd%@CngOP%t péééﬂsanﬁhs e smgﬂwmt@gtte%tskrmﬁ@es i s
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50 which the connector termnals 400 are to establi'sh electrica

connectiicon.ofMheoirbgichdisg aomaedhdds 60net arsesttdngp SOnbkichahe comiatsr pads 60
on the test strip 50, the nunber of the connector termnals 400 in the
el ectri cal teonimatt400 4@ to establish electrical connection.

When there is a need to increase the number of contact pads 60 on the test

strip 50, the number of the connector terminals 400 in the electrical connector 10
is likely to be increased accordingly. If the contact pads 60 and the connector

15  terminals 400 are arranged in a single row on the test strip 50 and in the electrical
connector 10 respectively, the increase in the number of contact pads 60 will
likely cause the width of test strip 50 and the physical dimensions of the
electrical connector 10 to change. By arranging the contact pads 60 on the test
strip 50 and the connector terminals 400 in the electrical connector 10 in a

20  plurality of rows, it is possible to accommodate the increase in the contact pads
60 without increasing substantially the width of the test strip S0 and the physical

dimensions of the electrical connector 10.

In one embodiment, the connector terminals 400 are arranged in a first set
410 of connector terminals and a second set 420 of connector terminals wherein
25  the first set 410 of connector terminals is arranged in one row and each connector
terminal 410 comprises an engagement portion 4301, a secured portion 4351, a
terminal contact portion 4451 and a flexible portion 4501 while the second set
420 of connector terminals is arranged in another row and each connector

terminal 420 comprises an engagement portion 4302, a secured portion 4352, a



is likely to be increased accordingly. If the contact pads 60 and the
connector 15 termnals 400 are arranged in a single row on the test strip 50
and in the electrical connector 10 respectively, the increase in the nunber
of contact pads 60 will [|ikely cause thg.wdth of test strip 50 and the
physi cal dinmensions of the electrical connector 10 to change. By arrangi ng
t he cont act pads 60 on the test strip 50 and the connector termnals 400 in

the electrical. nnect or r ible to
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of connector termnals wherein 25 the first set 410 of connector fermnals
i s arr angednstalleden roidaofithedetmoahpestgewter ddhadjaddt 1oahpricees the

engagenent portion 4301, a secured portion 4351, a termnal contact portion
4451 and a Inf@RINg T@stpiirlpﬁ&nvvhgmn e q@taqﬁ@adﬁeéﬁﬁde pliced 4Plois gpnaesinect or

compr | qes ARTBIRALUCREHT rV]E”i QWE%%EY% B 0P SETBO eSS B 6 ter m nal
contact ol N A457.800: Jof\ Rl Bl RS AR AR020 R 66 BRARL Ve Ao 4015,

cont act pads are on a sane rp

first set 4dQsef connector termnals and the second set 420 of connector
termnals may be installed on a side of the term nal passageways 300

adj acent to the face of the 5 incomng test strip 50 wherein the contact

pads 60 are pl ageehenliiSon HNECHBEr of EFrThdidladab0An@RORBEL oM 1He tB3RiriH Se t he
need to increase the height of the electrical connector 10 when the nunber
of contléct Yadse BO@mber ¢ heortrestorgemipmabin thetirgase410 may either be the same

or different from the number of connector terminals in the second set 420. Since

the position of each terminal contact portion 445 in the electrical connector 10 is

dependent on the position of the corresponding contact pad 60 on the test strip

50, the adjacent terminal contact portions 4451, 4452 of the first set 410 and the

15 second set 420 of connector terminals may be spaced apart by varying distance.

In order to minimise any substantial increase in the footprint (i.e. amount
of real estate occupied by the electrical connector on the electronic circuit) of the
electrical connector 10 within the testing device 14 as a result of an increase in
the number of connector terminals 400, it is preferable to arrange the engagement

20  portions 4301, 4302 of the first 410 and the second set 420 of connector
terminals such that the engagement portions 4301, 4302 of the first set 410 and
the second set 420 of connector terminals are substantially equidistant from the

terminal insertion end 200 of the connector housing 12.

The engagement portions 430 may be solder tails configured for surface

25 mounting onto the electronic circuit 90, for press-fits or for through hole, all of
which are within the scope and spirit of the invention. Also, the engagement
portions 4301, 4302 of the first set 410 and the second set 420 of connector

terminals are preferably spaced apart by a substantially constant distance. This



Dependi ng on the nunber of contact pads 60 in each set on the test strip 10
50. the nunber of connector termnals in the first set 410 may either be the
same or different fromthe nunber of connector termnals in the second set
420. Since the position of each term naJ_ contact portion 445 in the

el ectrical connector 10 is dependent on the position of the corresponding
contact pad 60 on the test strip 50, the adjacent term nal contact portions
4451, 4452 o e first set 4 and the 15 seco d set 420 of connector
termnal s n# IB K& pnerdhg pagnu %S}u%ig)?’? %Iliegttr%%@} gonnaciprolyard the i ni ni se any
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of ConneCt?orﬂi@dsmlmirﬁthél&ébtﬁbﬂtcdnﬂ@ct%f‘QGQW&&}S&:DQ!@H bRMA%e 6§Qﬁon§1§@t%e0f the
first set 410 and the second set 420 of connector termnals are

subst anti aldoyregpriding tantact padn Ghen theetest iep S0nPependimgendth2dByait t he
connector housing 12. The em%d%lerrent portions 430 may be solder tails
conf i gur ed designiirthgeentagsp om.gleoﬁ%tosttlnéﬂea@&lﬂrrabm ef @@Hté@lﬁ padsan theor
press-fits
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first set 4 t I f bl
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the manuf a%qllghe@ge@lfndt u%lﬁ toficehe AOPREMER]s ilrot@rsfécbﬂ@setwtl ng of the

el ectrical connector on t e electronic circuit 90. As nentioned earlier,
t he positions of the |nd| vidual term nal contact portions 445 in the

el ectrijgal connatdferrintodFiguetependeiRtcrdbodifRnRabE fleRitsie Pbriidi4501 of the
first set 410 of connector terminals is shorter than the flexible portion 4502 of the
second set 420 of connector terminals. Referring to Figure 8A, in another
embodiment, the terminal contact portion 4451 of the first set 410 of connector
terminals and the terminal contact portion 4452 of the second set 420 of
15 connector terminals define a plane P substantially parallel to the strip insertion

slot 110.

When using the testing device 14, a test strip 50 is inserted into the strip
insertion slot 110 as illustrated in Figure 2. As the test strip 50 is inserted, the
leading end of the test strip S0 first comes into contact with the terminal contact

20  portion 4452 of the second set 420 of connector terminals and then into contact
with the terminal contact portion 4451 of the first set 410 of connector terminals
as the test strip 50 is further inserted. Each connector terminal 400 is deflected
downwards in a direction D away from the plane P as the test strip S0 comes into
contact with the connector terminal 400. The test strip insertion stops when the

25 leading end of the test strip 50 meets a test strip insertion limiting wall 120.

By having the connector terminals 400 arranged in a first set 410 and a

second set 420 and with each set occupying a different row, the insertion force



5 correspondi ng contact pads 60 on the test strip 50. Depending on the

| ayout design of the contact pads 60 on the test strip 50, a plurality of
contact pads in the second set 62 may be aligned behind a plurality of
contact pads in the first set 61. Accofgingly, a plurality of connector
termnals in the first set 410 will then be aligned behind a plurality of
connector termnals in the second set 420. 10 Referring to Figure 7, in one

enmbodi nent, the f]exible porti first set 410 of connector
Corm nal s EEneRE by thess SHB 5&\@1? %Yqyck%wmgwﬁﬁﬂ?ﬁwo re¥sdid set 420

f h
o Conmect Qe S5 Ay CRUBHH P8 B Sl IRIART SRRV 1 he
and the tenmEdib poRid450 POF tHeofrst 434191 shoher %ﬁa@%@ f&%ﬁbléi:%r%n 450zgpnect or
term nal s define a pl ane P substantially parallel to the strip insertion

sl ot 110. ‘hesecondngt 426 thesoivngvale foree ckdrted by ekt tst kir[p SOai sheitageinbkpd into
the strip insertion slot 110 as illustrated in Figure 2. As the test strip
50 i s i Asercpathct porsion| 44 @igtlmwﬂebbletmtmeéﬁﬂétw rdatbeely ithg sarmeneshd nt o

contact with the termnm nal nta t 20 on 4452 of the second set 420 of
connect or OMRYHE O%FﬁcFXteﬁtS Stec%ﬁ %b apiherfermmal gppaREPOLgRA4SE porti on

further i ng rtbs?eX%qéﬁéég%ﬁé% GRS R oot Imad b DR b Shbabec” o
direction xavwey, fH@éBﬁn'%@to@'t@t‘ﬁ‘ﬁnEls@ﬁ)Otéiﬁi Bréfdngih %'tﬂé RRFEOMRSDfREO  cont act

with the connector termnal 400. The test strip Tnsertion stops when the 25

| eadi ng end:l@ftn&dleohﬁsdtosumAls‘é@thm@léanaalt@ﬁtneatmtp fomngertedting dyistont 2ng wal |
120. By having the connector terminals 400 arranged in a first set 410 and

a secdfd sen bg¢avaiardned wﬂneeahmdewnmc@tmyemgxmrmnte@aéhothrm of he insertion
force - 10 generated by test strip 50 will be relatively | ow because the

tWo rows ofconnector termifials 480 are relatively the same.

In one embodiment, the flexible portion 4501 of the first set 410 of
connector terminals is bent at the section where the secured portion 4351 meets
the tlexible portion 4501. In doing so, the amount of downward deflection of the

15 connector terminal for the first set 410 is less than the amount of downward
deflection of connector terminal for the second set 420, thus reducing the
likelihood of having the first set 410 of connector terminals coming into contact
with the second set 420 of connector terminals as the two sets of connector
terminals deflects downwards in the direction D away from the plane P. This will

20  then prevent an electrical shorting of the connector terminals 400 when the test
strip 50 is inserted into the testing device 14. Figure 8B shows the terminal
contact portions 4451, 4452 of the first set 410 and the second set 420 of
connector terminals connecting electrically with the two rows of contact pads 60
(not shown) on the test strip SO when the test strip 50 is inserted into the

25  electrical connector 10.

The foregoing description of the preferred embodiment of the invention
has been presented for purposes of illustration and description. It is not intended
to be exhaustive or to limit the invention to the precise forms disclosed, since

many modifications or variations thereof are possible in light of the above



connector termnals 400 are engaged at different times. In addition, by
having the flexible portion 4501 of the first set 410 shorter than the
flexible portion 4502 of the second set 420, the downward force exerted by
the test strip 50 at the termnal 5 confjact portion 4451 on the flexible
portion 4501 is relatively the sanme as the downward force exerted by the
test strip 50 at the termnal contact portion 4452 on the flexible portion

4502. These t factors are inportant in nmnimsing.the stress on the
connect or {&ACHIHa hm@ha%dlﬁ'ca'u%@rhﬂgvarr?@%@rwﬁm ofcoPEOt the ect ri cal
connector 10. A so he .electrijcal connectivity for the .t Ing, syst.em 2 10
can be nai iveel e AR Bsbl e PRl BEs Lt o Bhshdf FReT Rt R G Ut
connector 4 &HEL NN e ﬁfiﬁcirp?ésaéf' tHelivdnfi®nSAdELs 0}51@09&9 a%?h@&'ﬂi&’ént , the
flexible portion 4501 of the first set 410 of connector termnals is bent
at the sectthasbywheeeablbetisgsvkididdinnhd am t¢3bd theeiavsentidingn Vargoidl e portion
4501. In doing so, the anpunt of downward deflection of the 15 connector

t ermi nab f emhademenissindseith 4acions masgBcativas ashee swidechto e pdougiar dse

defl ection of connector term nal for the second set 420, .thus reducjng the
i kel i hood “SNteRaRIAIY Brsof 41 msended thalghe semncet B insshiamps debi %yi nt o
contact w.¢th the secon et 420.0f .connector termnals .ast t.wo ts of
connect or - PeFlia PEPaRIA IR e e SRR PRENRR Che' ShaBRy SrTBSIRY WPl he

pl ane P. Thj j E8%LiAaBI ciidd cal shorting of the connector
termnal s 288“&%%21 H%%?e #B;§¥r?%u%%j?éﬂ?ﬁiérted into the testing device
14. Figure 8B shows the term nal contact portions 4451, 4452 of the first
set 410 and the second set 420 of connector term nals connecting
electrically with the two rows of contact pads 60 (not shown) on the test

strip 50 when the test strip 50 is inserted into the 25 electrical connector
10. The foregoi ng description of the preferred enbodi nent of the invention



has been presented for purposes of illustration and description. It is not
intended to be exhaustive or to limt the invention to the precise forns
di scl osed, since many nodifications or variations thereof are possible in
| i ght of the above -11 teaching. Al such nodifications and variations are
within the scope of the invention. Thé2embodi ments described herein were
chosen aﬁg gﬁﬁféibed in order to best explain the principles of the

i nventi ork s practical application, thereby to enable others skilled
inthe art to use the invention in various 5 enbodi ments and with various
nodi fi catli-ons AR clectricalicopaeater fdiaspan aitetiingrdayies codigwapiamedstieameof . |t

is intended tha%.the SCO 0 t@e i nvention he defined bé(, the cl ai ns
appended HASE 81 AT I B BRRGF 1 SEcHA o8 A TR HAVOUETS SR o
wh o« MRy LRk e 3t FRUILARLN ERRUP lecrriddny, M An ef ect i cal

connect or or use 1n Ice conrigure measure an anal yte of

interegst domnécthl U ﬁgg{gt:ed to a test strip having at |east tw sets of
contact pads for cgnnec ing with the electrical connector electrically, the

el ectrical 5 connector conprising: a housing having a strip insertion end, a

term nal inserdhQRi Ha\ﬁﬂg aastﬂbli'ﬁ@lrﬂ'iéxy en@fa feBhMA13hsPASS BEEWAY 3 [ﬂ%il_ta‘*r‘i'ﬂﬁi ng
fromthe strip insertion end to the termnal insertion end; a strip

i nserti ornfabwhinat padsegswaypeitosdingifoom ehel steipt iapetitiog dnd tbhke teningal 10
passageways and configured to allow the test strip to be inserted when in
use; and ingerfippgndset and a second set of connector terminals wherein each
connector termnal conprises an engagenent portion, a secured portion
wherei n the connector o ) ] ]

a strip insertion slot at the strip insertion end extending to the terminal

10 passageways and configured to allow the test strip to be inserted when in use; and

a first set and a second set of connector terminals wherein each connector
terminal comprises an engagement portion, a secured portion wherein the connector
terminal is secured to the terminal passageway by a plurality of securing devices, a
terminal contact portion and a flexible portion spanning from the secured portion to

15 the terminal contact portion; and

wherein the terminal contact portion of the first set ot connector terminals
and the terminal contact portion of the second set of connector terminals define a

plane substantially parallel to the strip insertion slot.

2. The electrical connector as claimed in claim 1 wherein the securing device is
20  abarb.
3. The electrical connector as claimed in claims 1 and 2 wherein the flexible

portion of the first set of connector terminals is shorter than the flexible portion of

the second set of connector terminals.

4. The electrical connector as claimed in any of the preceding claims wherein
25  the number of connector terminals in the first set is different from the number of

connector terminals in the second set.



termnal is secured to the term nal passageway by a plurality of securing
devices, a termnal contact portion and a flexible portion spanning from
the secured portion to 15 the term nal contact portion; and wherein the

term nal contact portion of the first set of connector termnals and the
terminal contact portion of the secondldet of connector ternminals define a

pl ane substantj.al | arallel to the.stri.p inseriion slot. 2. The el ectri cal
connect orst'as he ﬂ%@?]icglla%qrmeﬁfqr Wiarlg}qq IBﬁ‘é‘yé)géh? PHg Cdig @élr?%W%ﬁf?”é barb.
3. The elget L 0 : i i | ai ; rein the

i exi bl o Tk ERrmEPIRBAIRE pBRi R EEFadch F (VI AARREEL 100
the fl exidljfeR0OEhdapRnht pbReorRetORfac@tapaft HONBEEitidIRr FBrd@dnt diddanckhe

el ectrical connector as clainmed in any of the preceding clains wherein 25
t he nunber of connector termnals in the first set is different fromthe

nunber of6. conmgcélectrical driRlctoriad didigedleang fehe preckdie: cldhgs ehegdifi cal
connector as clained in any of the preceding clains wherein adjacent

t er mi nal therhgagenpant tpoonensaeieths gasestt apaithe sacondrsyi olgthdi enancter and

adj acent engagenent portions are. spaced apart by a substanti %Ily const ant

di st ance.ternginatsare spayantially equdistant dromdhe feampal 1nseriny c8e of € pr ecedi ng

cl ai ns erein 5 the engagenent portions of the first set and the second set
of the ¢ 8f¥r terminals are substantiall y equidistant fromthe term nal
insertion end of the housing. 7. The electrical connector as clained in any

precedi ng, cl ai rein the first . .set..and the second.set .of connector
Perm nal o ar o Thsgprg el sbdRel feaili A2 wSSf AR R R T
i nsertioneendy e J26nfQLSdMNBnnector terminals are inserted into the terminal

10 passageways from the terminal insertion end of the housing.
8. A testing system comprising:

an electrical connector comprising a housing having a strip insertion end, a
terminal insertion end and a plurality of terminal passageways extending from the
strip insertion end to the terminal insertion end; a strip insertion slot at the strip

15 insertion end extending to the terminal passageways and configured to allow a test
strip to be inserted when in use; a first set and a second set of connector terminals
wherein each connector terminal comprises an engagement portion, a secured
portion wherein the connector terminal is secured to the terminal passageway by a
plurality of securing devices, a terminal contact portion and a flexible portion

20  spanning from the secured portion to the terminal contact portion; and wherein the
terminal contact portion of the first set of connector terminals and the terminal
contact portion of the second set of connector terminals define a plane substantially

parallel to the strip insertion slot;

the test strip configured for insertion into the connector, the test strip having

25  atleast two sets of contact pads thereon; and



8. Atesting systemconprising: an electrical connector conprising a housing
having a strip insertion end, a termnal insertion end and a plurality of
term nal passageways extending fromthe strip insertion end to the term nal
insertion end; a strip insertion slot at the strip 15 insertion end
extending to the term nal passageways ah#i-configured to allow a test strip
to be inserted when in.use; . nd a second set, of connector

first set
terminal's  wheBiCRltie EErmEeup e &f B drCtbaRF s i daRlssJeRIRISEA 11 on,
a_secur ed o BT OF, AT Sl CONRERk G SEHUNRL, 150 SAPHAd okt s Ler m nal

passagewaf securing devices, a ter contact portion
and a fl exhdiegt feiptinedttellingd eHdlvdrichpgdineetczecured portion to the term nal
contact portion; and wherein the term nal contact portion of the first set
of connector termnals and the termnal contact portion of the second set
of connector termnals define a plane substantially parallel to the strip
insertion slot; the test strip configured for insertion into the connector,
the test strip having 25 at least two sets of contact pads thereon; and
-14- an electronic circuit coupled to the electrical connector adapted to
produce a plurality of output signals based on electrical responses through
the contact pads of the test strip inserted into the electrical connector.





