WO 01/ 03052 PCT/ USOQ 18296 SMART CARD READER Background and Summary of the
I nvention This invention relates to electrical connectors in general. The 5
invention rghalesore specifically to electrical connectgisdsspaey as smart
card readers, 1n which a chip card, otherwi se known as a smart card, can
be inserted into a reading position where contact elenents provided in the
reader engage contact surfaces on the shart card. Smart card readers are
al ready known and attention is drSavvn ,tro tBe ég iol | owi ng patents which are
i ncorporated herein by reference:22S: . 4,976, 630; 4,909, 742,
5, 225,653; 5,395, 259; 4,752,234 5,224,873; 5,252,815, 4,735,578; and
5,176,523. In a conventional smart card reader, a stationary conponent, for
exanpl e a fr anBackgu oftht lnvertiomonent, in the form of contact
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el ement 15 support, that.i.s reci cal l.y nmount ed between initial and a
readi ng position. The i ?r"?‘fefitﬁmbﬂ%{a Sg?ﬂ%lctm@g?%flﬁ?rﬁl%gf@?fag%ader causes
the contacts el goRbn fARAhére sfkcifERNEIo cldcRi¥hilddfndofthd kridwnROShirt @2dt O t he
reading position, in such a manner that the contact elements therein
support ed engargedershin which @chpp cati.rogherwise keaven asia sriag cardy ¢an be Tsertedniota card i s

held in the readi.n siti.on b n, a rat us .kngwn the smarf, card 20
br ake. Renoval™® 4‘“%9 %"gﬁg%a“?‘tﬂ%"&ff‘a&fe}%’%gfsﬁ’é""ﬁ%&dﬁ‘ ﬁ’ﬁ r%aggri TEGY clggtaéfccorrpl i shed
by sinply puldutfagesicheheafidri@brdt he card that projects fromthe reader, so
that the card is released fromthe brake, During the renoval process, the

contact el ement suppor t Smegeadfeaders arepdready knpwn apbaifentiohis diawa thect i on of a
spring nea 0, : e ¢ t type just
doscr e & CBibg AN Ghich 4G dporaiéy SRR by SRkhdel B baftue NI [PC, T U
i s al SO known 4,9760630y4 069, TS D2%,66% 5 565,06: 4, 760,34 S1P34,4%3; 52628151 pairs, for

exanple in a stacked configuration, in order to allow two readers to occupy
roughly hal f 04,7%%%851%%&7%&? printed circuit board surface area, or so
called real estate, thgl,LlyQeRRasharked SIBY, b saRditin/ @AHBh&yWBMI d occupy

i f mounted side by side. %0 I tﬁ?s converﬁti oﬁalS strgg{(ed confi guration, one
smart card reagemples fameninelideli amateklle carbponentt mehofolre of cantadbelememd a
printed cijcuit board is nounted between the .t) rreaders. The pti nted
G rou t bot d SRR Jet ntecdirae v Mol Bt T AU HE PP SARE b L WO
01/ 03052 PCT/ UgQ&oh82Q@mart card into such a reader causes the contact element support to

move, from the initial position to the reading position, in such a manner that the
contact elements therein supported engage the corresponding contacts on the card.
The smart card is held in the reading position by an apparatus known as the smart card
20  brake. Removal of the smart card from the reading position is accomplished by
simply pulling the end of the card that projects from the reader, so that the card is
released from the brake. During the removal process, the contact element support
returns to the initial position by the action of a spring means on the contact support.
A smart card reader of the type just described is said to operate according to the
25  “push-pull principle”.

It is also known to provide smart card readers that may be used in
pairs, for example in a stacked configuration, in order to allow two readers to occupy
roughly half of the amount of printed circuit board surface area, or so called real
estate, that two non-stacked smart card readers would occupy if mounted side by side.

30 In this conventional stacked configuration, one smart card reader is mounted directly
above the other reader, and a printed circuit board is mounted between the two

readers. The printed circuit board acts as an electrical connection point for the upper



-2 reader, and has a | eader attached extending downwardly to the printed
circuit board to which the ower reader is nounted. There are four fairly
common obye@oikiees of smart card readers. The first is perpsdvksg a reader
that requires little space, particularly a small height. The 5 second is
to provide a reader that can be manufacfured at a | ow cost, the conponents
of which are anmenable to both | ow cost fabrication and | ow cost assenbly.

faiures i n A PUH 8 FelmalRosd prRng Rearly e andi frenoorln and

renoved. Thewhmultﬁ&owaftﬁeamiswﬂounmai ch is conmmon to snmart card readers
utilized in a stacked configuration, 10 is to provide a pair of readers
that consune as |itt| elhsrqase &F&lfﬂkmmmwtlwwfsmmrwmpdkl ble. In

be capabl o of Syt PRUR ArERBEha AR RN IR SANRE SR e £

card readgr mosﬂid iseo provide asexder that calbe inaRficture® AE6S cAECthe SeEipdrizngMal | er
and snal | er devi ces, for exanple pal m conputing devices ?le ‘hei ght of

the reader b Wil arg a“@Pﬁﬁlﬁ Plb@HHPWGSﬁ§?%?%Rﬁ@ﬁl°W gostasspmh p'lrhfb‘étfﬂons the
addi tional fiqg ﬂo@ﬂleqfrezﬁ@r é hatb 18%&& tﬁ}eq{e?vl/déenqﬁmr hei ght required
by a convention smart card rea avi ce unnar ket abl e.
Convent i onal amﬂuaﬂtonswhetersmaﬂemls aﬂempehlacﬂg imseedapdpremdeed. Thaduytht he 20

contact ele nt suppar.t. and the sprin ron o eventual failure
as the resuPYSES ‘@H%‘sﬁglgﬂ’gn t‘%i’g%?ag%reﬁs s}“élﬁﬁgfrg ?ﬁeﬁigmgwnaﬁd r enoved
from t herg eagdes pro ovide Aal ok ARdGL BAEYnSun® astifite ﬁaﬁé@&fcuﬁ%eﬁa"réa% bdigss and the
gui de paths of the reader frane eventually wear out due to friction. Wen
t hi s happenspossible. reader will fail, for exanple the contact elements will
no | onger properly aI| nWthtpﬁﬁ‘ rd, 25 conl act ntional
smart card readers req Fpryeniong aégaaﬁgﬁ?ﬁ(? ‘PEFPH ep‘f‘oélia&éo ®produce the
readers. Thi suppéort hstti¢apdbicofivieaide! métibnt Im%czﬁ@abﬁﬁts Bk asBhtof tidipRer t must be
manuf act ur ed separ at el and then the two pieces nust be assenbl ed,

t oget her wi t $Ardreagst “F’rti}/bet igensasstu L s card Fﬁagﬁéareﬂ@%ﬂj’@rsmaﬁg and spalieri onal
stacked conf i@ b kamBRIPalrfk 8rptig 46¥isesSthé hlfu g Rad {bé:'ogl'gé §icant

anount of real estate even thoug reduction of -the use o printed circuit
board real esigrifieant gormdmbpmclmwympphda@ns, the sddjtionaF Gactiomaifiph nch a

conventi onal

(2.55'1%%) in overall device height required by a conventional smart card reader may
make the device unmarketable.
Conventional smart card readers that have moving parts, namely the
20  contact element support and the spring means, are prone to eventual failure as the
result of heavy usage. As cards are repeatedly inserted and removed from the readers,
the guide elements of the contact support frame and the guide paths of the reader
frame eventually wear out due to friction. When this happens, the reader will fail, for
example the contact elements will no longer properly align with the smart card
25  contacts.

Conventional smart card readers require a complex manufacturing
process to produce the readers. This is because the frame and the contact element
support must be manufactured separately, and then the two pieces must be assembled,
together with a spring, to produce the finished reader.

30 Conventional stacked configuration smart card readers still consume a
significant amount of real estate even though reduction of the use of printed circuit

board real estate is an objective in their design. For éxample, a conventional smart



WO 01/ 03052 PCTI USO0/ 18296 -3 card reader occupies nore than two square
inches (12.9 cnR) of printed circuit board real estate, a significant
amount by ndards. In order to conpensate for thiggr ig@a8e0f space,
the printe g??%ﬂ% board to which the smart card reader is nounted is
often enlarged. 5 Therefore, a card reader of the type for receiving a
smart card having leading and trailing ges joined by sides and laterally

and longitudinally spaced card contacts on a contact surface i_tzr}t?acdcordance
With the presefird esdefcrupiesimase thae Bvosquae dppbes (2.8 oy )afpripteg FIreutpar

tacts, . yEom ) ; =
contacts, an I paeLthoy s%@ﬁc%%%ﬁ%uﬁ%%zﬁ%@mﬁé?gh Reier o BHpBAsate THEH]s" ame

provi des an inserfion o avi opposite sides for slidably 10

recei vi ng suchusgs ofyphces the grinfeth eirquiittboardi to which thesadetrcaniortdacissnameedfior

engagi ng the card ontact. The insertion indicator switch is positioned
and confi gur edOB5P ¥YAE8%%eader to establish when the card is posi ti oned such

that the casd contacts andeadehneRip6t e oé for MERARG smbReariliabing el errent

engages a side of such a card to urge the card against the opposite side
of the openi ngleadibg Andtzailing edgebgpined by $idestang datdrally and danigitidinally spagedcardar d

having leading and, trailjn es |oined by sides and | ateral and

| ongi t udi nal | y IpHEH apczgfl{?c%ﬂﬁg‘%& §A°8ﬁinan%? %lﬁhﬁgeﬁese ﬁwg%lgné%cg%dre fng to

anot her aspect gahe tRurkity @Pfda@i cbitsdtd) 88 Susértibh RARa@ASitch apli WEgtingt y of reader
contacts. The frame is a one-piece elenent providing an insertion__opening

defined by topelsmenti Ghe frame piyyidenan insertiennpsning havieg enppyieisides &rgidabhor 20

slidably regeiving. such a snart rd he pl i : t S
enoaginy (G tearding SRR, T3¢ Py offplleplonaidle A BRGREANAR
card havi ng | easlitit@ Bednscktioaiihdif@oredgiels isipokitietkdlayd condigaredna tHeataleatol y and

| ongi tudi nally spaced card contacts on a contact surface according to yet
anot her aspect esablishwhenihepard ispopitienedsuch thattheeasd eapgpctsand &agwr"a‘w y of

reader contact g olised " AEpAA QUGS oAb PG4 SQIIONGR] RArRAKE B oPPOSI Le

sides for slidably”recelvi u rt car urality of reader
cont act s engagegditsethe apgbstosidactitse gpedingncl ude an upper set of reader
contacts and a |ower set of reader contacts. .The readet,i s conf.i gured to
read a smaft card with i4erdpeg goggﬁgmfgrwyz%a%ﬁ?a@E;avg}gclpgél?aaid _
downwar dly. 30pArcarshel RAa%Ly Slied £ 1Ry b 10fSQINMIhadedART donfdsdnhavi ng
| eading and trailing edges joined by sides and laterally and

| ongi t udi nal | ya spraent surfeae abcordingde aeothan aspect of the invention includes a frame and a

plurality of reader contacts. The frame is a one-piece element providing an insertion
opening defined by top sections and bottom sections having opposite sides for

20  slidably receiving such a smart card. The plurality of reader contacts engaging the
card contact.

A card reader of the type for receiving a smart card having leading and

trailing edges joined by sides and laterally and longitudinally spaced card contacts on
a contact surface according to yet another aspect of the invention includes a frame and

25  aplurality of reader contacts. The frame provides an insertion opening having
opposite sides for slidably receiving such a smart card. The plurality of reader
contacts engage the card contacts and include an upper set of reader contacts and a
lower set of reader contacts. The reader is configured to read a smart card with its
card contacts facing upwardly or facing downwardly.

30 A card reader of the type for receiving a smart card having leading and
trailing edges joined by sides and laterally and longitudinally spaced card contacts on

a contact surface according to yet another aspect of the invention includes a frame and



a contact surface according to yet another aspect of the invention includes
a frame and WO 01/03052 PCTIUSOQO 18296 -4 a plurality of reader contacts.
The franewpnoviosles an insertion opening defined by a tegrass Rkt om
sections having opposite sides for slidably receiving such a smart card.
The insertion opening is configured to_feceive a double-thickness snart
card. The plurality of reader contacts engage the card contacts. The

reader conta : | | and t upper section
o provi ded P PRARCoRpRERKLES, Hhe e BAMATLT kBN oRRe tEniERE
contacts. A tpradd bettresectidnsthiaeing ypgositesidéesforslidably recelAmY suck @klalavi ng

| eadi ng and tralj hi gg egl?es joi.ned by sides and laterally and

| ongi t udi nal ‘I’?‘E'sb‘ & BEerHOY aPsryis s e9ndishred toyregeiie @ doublethickaessismarisardr dance

Wi th the presgifludaiy@ttdale doRabid s @t}i(e_rcgﬂeoong %) ?ﬁ@lleh&éf' cggacg; ark €2der
contacts, and an insertion indi cat0|g switch. The frane provi des an

i nsertior® oprenidedyorhthe bottoro pestion awd the dpper fatios isiptiaided witlcai slement $atch a

smart card. l:ll;hle glIFura itaﬁ-; tgf reader contacts are for engaging the card
contact. The'PH&ert5s i CRIBIIEPPEY  corprises a top switch contact and

a bottom swi tch cont agf cd@teaderiof tidltypestbyreBRViaL h Smark EarH'Pﬁviﬂ% [e‘i&iﬁé%@ﬂ | eadi ng

perpendicularly to the direction of card novenent such thatl the

edge of the Wailieg ¢deps joined by sides andjlaterally et langitndinallyl spacehedrd t@vdctsr@s and
advant ages o, nt, | nt | wi |l beco a rent to those skilled
in the art u{)%"?‘,’thgtoﬁéﬁ%’g‘?é‘{’ Jfog%aeﬂgé wﬁ Eéhefpé?ﬁe%tvhn%eaﬂgrbg‘gg‘?ﬁeﬂ Yo APty of

preferret) endfockidercuntacsxadphiifiseitivf ihdicatdree/itcRIOTIR fBdmdEro vy h ingiont he
i nvention as presently perceived. 20 Brief Description of the Draw ngs Fig.

1is a top pEFEHBARYIRORACE|F Bdesdorsbbahly rariyingshdhes smatqardralhepluraliyd i n
stand al one GHaeder Ginlzefdhrctor Efbabile leUed GRAEL T8 ieRlAGH GG LRUr atl on.
the smart card reader has a fr cfe I ning an 1 nsertion opening and havi ng
nmount i ng hol @mpoises28op kweitdhoontacteamd adottem givitclscopieat beinmnteiatively muvabled t o t he
franme and extendj.ng.i nwardly . fr the fronf apd rear of the frane, an

i nsertion i rfai%lea‘;‘?}?“‘gwem?ﬂd%\b‘aﬂ¥ E{}}’F H‘r‘f"ﬂgnf’ ¢rd mgyerent sychthat theyng 3 card

| at ch nont eeading eigs beke Gdrd Wil nfova iR sviveh Gotk@Rgli ng into the insertion
opening; Fig. 2 is a bottom perspective view of the smart card reader of

Fig. 1; 30 Fig. 3 isAdditiensfeauas andadvatagesef therpregent inventiasawdlr of Fig. 1;

become apparent to those skilled in the art upon consideration of the following

detailed description of preferred embodiments exemplifying the best mode of carrying
out the invention as presently perceived.
20

Brief Description of the Drawings
Fig. 1 is a top perspective view of a smart card reader that may be used
in stand alone aﬁplications or as the top reader in a stacked configuration, the smart
card reader has a frame defining an insertion opening and having mounting holes on
25  the four comers, eight signal contacts mounted to the frame and extending inwardly
from the front and rear of the frame, an insertion indicator switch mounted to the rear
of the frame, and a card latch mounted to a side of the frame and extending into the
insertion opening;
Fig. 2 is a bottom perspective view of the smart card reader of Fig. 1;
30 Fig. 3 is an exploded view of the smart card reader of Fig. 1;
Fig. 4 is a plan view of the reader of Fig. 1 with the contacts removed

for clarity;



Fig. 4 is a plan view of the reader of Fig. 1 with the contacts renoved
for clarity; WO 01/03052 PCT/US00/ 18296 -5.. Fig. 5is a top perspective
view of a sgBhiepay d reader for use as the top reader inpE ahREssd
configuration the smart card reader has a franme defining an 1nsertion
openi ng and having four nounting pegs and bases on the four coners, eight
signal contacts nounted to the franme and~extending inwardly fromthe front

and rear 5 of the frane,_an .insertion . ndicator svvitgh gé)utmted to the rear
of the frame, and a car d'& P4t 8 PPEEPRCHYE YIEW Q1 & F@T 67 Fa3EcriipTiip asing top
extending into | -fﬁﬁ% png- El I 2DPEL Q0N -ﬁﬁﬁctive Vi ew
of the smart c?rgﬁ%?}ﬂeggg‘{rk%%? |8§HWCE?%‘?C8§§{%§%% exp odedﬁ{i/l ew of the
smart card r eatesrtiaf ofenipg abd hdving fod maundingpapn afid badesonathe Gfur doreas, 8ight f r om
Fig. 4, 10 Fig.. 9,is a sectional view along lLine 9- rom Fi g, with the
ngerton . | noiE B O HaR SR Srekng Sl o Hedrodt e
perspecti ves Vi gmhOfrarhé) 8n $BHibn Gcdtof SHUB RouRledd 8% reat vfthe #afhe Imd alchrda
stacked configuration with a printed circuit board having active

conponent s t helatsbmicuated e ¢ sideiofishe fmppandrentendinglintathe igetiog opening; s a bot t om
perspective view of the _stacked smart card readers of Fg.,10,..Fig. 12 is
an expl oded view of the f‘i&-gd% @Wa?quE‘g?VSnga@%swqgf‘{;’%adeiaf,ﬁﬁ‘i%: 13 is
a front perspective vi ewpt i§ Hfexploasd@sv SPRE kmeR bad tQaslrFiPs, 20 Fig. 10;
Fig. 14 is a top perspective view of a double stacked smart card connector
i ncludi ng a dual -si ded Fig Sivantegnifigdview abdish -8 ivreKiteds bottom reader with
a printed gircuit boardgsagdw ched Neq | : r and a
top pri ntie:(%j circuit boﬁ%gé%\éuspeftgo afﬁg\i@ﬁgﬁ% E)‘gee? gg%@?%%%‘g&ﬁ gfplﬁsgﬂﬁg a

bot t om per specintii¢@ovivewh@émdbad fatelbitye st acked smart card connector of Fig.
14; Fig. 16 is an exploded view of the double_ stacked smart card connector
of Fig. 14; Fig. 17 is dhaR#e adrepgeneiivesienehe st epdipreersediteddsnar t

card and 5-7 in a stacked configuration with 2 printed circuit board having active

components thereon sandwiched between the readers;

15 Fig. 11 is a bottom perspective view of the stacked smart card readers
of Fig. 10;
Fig. 12 is an exploded view of the stacked smart card readers of Fig.
16;
Fig. 13 is a front perspective view of the stacked smart card readers of
20 Fig. 10;

Fig. 14 is a top perspective view of a double stacked smart card
connector including a dual-sided top reader and a double-thickness bottom reader with
a printed circuit board sandwiched between the top and bottom reader and a top
printed circuit board coupled to the top reader;

25 Fig. 15 is a bottom perspective view of the double stacked smart card

connector of Fig. 14;

Fig. 16 is an exploded view of the double stacked smart card connector
of Fig. 14;

Fig. 17 is a back elevation view of the double stacked smart card

30  reader of Fig. 14;



30 reader of Fig. 14; WD 01/03052 PCT/US00/ 18296 -6 Fig. 18 is a top
perspective view of the dual -sided top reader of the double stacked snart
card readeoopbzosd g. 14 with the upper and | ower printedp€&i/i§dsrkaosboar ds
removed for clarity; Fig. 19 is a bottom perspective view of the dual -sided
smart card 5 reader of Fig. 18; Fig. 20 is an exploded view of the

dual -sided smart card reader of Fig. 18; Fig. 21 is a top perspective view

of the bottom doubl e- tfgé-ﬁ,hg&f?grP?lggegfig%?Ewt&ﬁledﬂ%pAi eﬁé&\g/e?g%og&%rt card

connector of Fig. 14 tom perspectiv t he

doubl e- t hi ckduabk stwiaed sneaar adrd readed of Figf 14Rvith tha hippdriagd lo¥@r paintad gisuiti al | y

expl oded view o the‘(FaoubI e-thickness smart card reader of Fig. 21; Fig.
24 is a per(si'ffé(f{sir%° 4 S parts broken away of the doubl e- 15 thickness

smart card reader of Eiig-w?s]a'bdﬁogrp@s@eétﬁe@ié@&tﬂfﬁ&@-@ﬁ%&¥rﬂar¥j: v of a

one-pi ece frane smart card reader having a novel 1nsertion detection
switch for uwsederof §igad® - al one or stacked configurations; Fig. 26 is a
bott om perspective view .the reader. of .Fig. 25: 20 Fig. 27 is.an

expl oded view of the ﬁ:égotgérls %‘re"ﬁﬁ’g?‘{e‘%‘?’ °Eﬁ’§%“§l§“fe§l s&“‘ﬁé?@ﬂ%’éﬁ ?f}‘%i ew with
parts brokemgaway of the reader of Fig. 25 to show the novel insertion
detection switch; Fig. 29 is a sectional view along |ine 29-29 of Fig. 25
-with a smart card sHegR1 pea top aemspectivsdew eflthepotiomidouble-glicknessurcadent  yet

engagi ng t he_d.ndj i on, 2 iteh, Fjg. 30 is aviewsimlar to
Fig. 29 shovﬁ#ﬁﬁ&d#qﬁgfeggr?ﬁ?%&sg%yaﬁ%%dﬁog'é%y)ﬁé)?pi&dg% contacting a ranp section of

a lower montact of th&igeRisdbdtiemjegpedive ditinastithe dsuble-itkadss kgt bader
contact rearwa dg%‘:,and downwardly from an upper contact; Fig. 31 is a view

similar to PFYer ‘§’rr°d\}vi ng the smart card fully 30 inserted into the card
reader so that the |egdl pgiEOaeiMly kMEIIREY of Bk HIABR MRS St card

reader of Fig. 21;
Fig. 24 is a perspective view with parts broken away of the double-
15  thickness smart card reader of Fig. 21;

Fig. 25 is a top perspective view of a one-piece frame smart card reader
having a novel insertion detection switch for use in stand alone or stacked
configurations;

Fig. 26 is a bottom perspective view of the reader of Fig. 25;

20 Fig. 27 is an exploded view of the reader of Fig. 25:

Fig. 28 is a perspective view with parts broken away of the reader of
Fig. 25 to show the novel insertion detection switch;

Fig. 29 is a sectional view along line 29-29 of Fig. 25 with a smart card
shown partially inserted into the reader but not yet engaging the indicator detection

25  switch;

Fig. 30 is a view similar to Fig. 29 showing the smart card's leading
edge contacting a ramp section of a lower contact of the switch to urge a contact
portion of the lower contact rearwardly and downwardly from an upper contact;

Fig. 31 is a view similar to Fig. 30 showing the smart card fully

30 inserted into the card reader so that the leading edge of the smart card has urged the
lower contact of the insertion indicator switch downwardly so that the lower contact

no longer engages the upper contact;



| ower contact of the insertion indicator switch dowmmwardly so that the

| omwer contact no | onger engages the upper contact; Wc) 01/03052

PCT/ U500/ 15@8@1,01-];2 Fig. 32 is a diagrammatic view of a st Oiggn;gﬁrft card
configuration show ng an upper reader, a |ower reader, a S W ched
bet ween the upper and |ower readers, a main PCB coupled to the | ower

reader and a flexible foil strip with active electronic conponents thereon
coupling the upper reader to.the main PCB; 5 Fig. 33 is a _diagranmatic view
of a stacked snmart card B&rRRigRdiaganmatic Wewioha stasked ppart card serffgusbign| ed

mechanically a ' I : legtrically
and nechani cal 9&@%{%{%E@%ﬁ%r,kg?\ﬁe%@gré%g@%gn@ !?Areg%gtﬁ”ﬁéfa‘?gg%&fa?@ne

el ectrically ctowek raaders,lrenaipPEB cowdstito thedotvbraeatar amdRCRxib fil s8 wish a
perspective view of. signal cont ac%s hel d on rem)vaé)l e 10 stripin a

spaced apart cBHANF§EFEIIGIPIPERLSAEReN FRypling theupnepiades do te maf » contact s

mounted to & card readerpif B3NE, digdtembialc visw of £ stackIB ekt b£d il Ar ea
35-35 of Fig. 34. Detai Iéed [l)esclrl ption Y)l tOEeSDraV\nglﬂgs 1506{41 saqr%rrlt card

readers di scl oshewitpangippercaadebesupled checlruxaly andcblairimally tocdedd famaki on or as
an upper or |oyer reader i.n stacked.configuration, Figs.,1-4 _illustrate
an upper snartYé’g"'szff’a eé&%&@%@ﬁ“ieﬁéa‘w&&%@yﬁﬂﬁ%mﬂd%&m IE‘P‘?lsiﬁé’“h. flized
as either theich®RandBedtricAlySotifting e pPerdediopBli: Lok pegacked) configuration
8 (see Figs. 10- 13), or as the stand alone snmart card reader in a single

configuration. Reader 1Gi2064é&cnysripsdtiveiviesnef simal congetaheldoneawrsvae, and an

' ' § mdi | | ed | - nbl y. 18. .\ ard
12°( see Fids. 8 Ha Hbddihetorl et cfbiohiol ¥ BEtRaling ot T ol et s 14

wi || be el ectrinoattbdtoaaardaeidetfrinhé;Angi gnal contacts 22 of reader 10,

t hereby providing an electrically conductive path fromcard contacts 14

t hrough signal cont act s P2 3§ & amegnifisdyievgofodnes 33-85 pORiEPR4 such as PCB 16
(Figs. 10-13) 25 or a main printed circuit board (not shown), to which
reader 10 is mounted. When the smart card 12 is fully inserted into reader
10, seal ed sw il idtipon b8thie Praeings/at ed by t he | eadi ng edge of card 12.
The activatjon of switch.18 provides an.indication to the equipnment into
whi ch readét 10 is inst Z{Y’}ee? aftcard r%”t‘ilﬁ’is{‘]i'sﬁg’%ﬁ@fﬁ‘ﬁ%tb§ ugeql 1g pstagd glops i cal |y

connected t0 Si@RBhrab@Vras bupblr ordOwhi rBiiRr R statked RhfighRid ¥§&. P forned
nonconductive material, such as
illustrate an upper smart card reader 10 of the present invention, which is utilized as
either the top smart card reader in a double (or stacked) configuration 8 (see Figs. 10-
13), or as the stand alone smart card reader in a single configuration. Reader 10
20  comprises frame 30, signal contacts 22, and an insertion indicator switch or sealed
switch assembly 18. When a smart card 12 ( see Figs. 29-31) is fully inserted into
reader 10, card contacts 14 will be electrically connected with signal contacts 22 of
reader 10, thereby providing an electrically conductive path from card contacts 14
through signal contacts 22 to the printed circuit board, such as PCB 16 (Figs. 10-13)
25  or a main printed circuit board (not shown), to which reader 10 is mounted. When the
smart card 12 is fully inserted into reader 10, sealed switch assembly 18 is activated
by the leading edge of card 12. The activation of switch 18 provides an indication to
the equipment into which reader 10 is installed that smart card contacts 14 are
electrically connected to signal contacts 22.
30 Frame 30 is a single piece of formed nonconductive material, such as
Makrolon 9425, to which the other components are mounted. Frame 30 is formed

with four mounting holes 42, two snap-mount legs 28, and two spacer posts 29.



Makr ol on 9425, to which the other conponents are nmounted. Frame 30 is
formed wth four nounting holes 42, two snap-nount | egs 28, and two spacer
posts 29.wdGi/68b5203052 PCT/ USOQO 18296 -8 Mounti ng hol espéRusinayisge a
connection site for nmounting pegs 36 of |ower smart card reader 20 (see
Figs. 5-7) when upper reader 10 and on%r reader 20 are utilized in a
stacked configuration 8 (see Figs. 10-13). Legs 28 provide for secure

attachnent -1 he ' Ccg |t | eader 10 is
nmount ed. Spglgdg}lﬁtg%gl%ies%g pgo%‘%%c&@{‘ cp h‘ggﬁég; @ghm?%%é%eéa eﬂrméir%g}ag nounted to
provi de for cdréibdaliéri29 (sekFigss5-®) whenuppeheades 0P endibweiweaden 2@ atei utilizédinpr ovi de
three or four snap-nmount s 28.on frame 3 ach addi tj onal

A 0 it
snap- mount | 2Y2EdF %@Pﬂégéses Bigsel0-hi)s P:egssﬂf?g;\r'{mawg% fegureatiashment ofpynt ed
| nto contact rhRkbkdle gﬂh&&; eigcfmoafd% Rknl r@adteplﬁ) {4 RRMAhteaY 'Sfaﬁ:%?%&is Jgover

front and rear rails frame 30. Signa 10 contacts 22 provide an

el ectrical penitachtat REBrto swhichaeader 10tisadounteddo prdvisle dortstabilisy.i Hiswitlinr cui t
board to which read 10 i s nounted. . Curved connectjon rfaces_ 24 of

cont act s 22 P StAPAGT PEAMEIROIP EBUIE LREAT B SEPTONRY RS 2601 BP0 h card 12
during i nseyith @stha0gitic@Iodlmodi tbgP8Tepladig 4 HatdPbg, €l ectrical coupling

with card 12 during operation. Seal ed switch assenbly 18 is nounted in
switch nounting sect i dignabcontacis@2raseimpuntedizto goatart maunding mptghes 490 i n such a

manner that switch 18 w || Y I e rt card
12 is fully foﬁlggér:‘["e YRRE Bsufég%%ﬁg‘ffﬁt.aﬁ'@?S&ygﬁgﬁigﬂgfl?g{%%%mo%gﬁﬂgmrt card
reader 2f of cdnbtsP2gB@de dnrelefricaDpath bawves contacts 14 of Zed 12and the phfted om smar t

card reader in a_double (or stacked) configuration, Reader_ 20 conprises
frame 32, si ¢t beardtawiich peadersiQys siounted Gugvedernpectioasuifanes24ef Frane 32 is

a single pi eﬁo%té&ts 223;:6@& 3P4 ﬁawqégéﬁwiéﬁgofqﬁdgf%ﬁ%t'éonﬁgﬁpca@@ 12 M?Ilﬁ{g? lon 9425, to

whi ch the ot her conponents are nounte ormred wth four
mount i ng peginbatiesaidemberlrandulso forreligbtepplechial ¢complimgrajth prd AR disups 28, and

two spacer posts, 29, Peg hases 34 pravide for support of ri.ntfpg circuit
board 16 t o°REFAUCR 5536?5"?5“@*‘?5??“@3}3}31%‘@588?@25‘ ™ °H'BI?HP'é’&F \%ﬁté?f‘ per reader
10 and | py\er fodmed RASRTailh ¥ FamttSRAnistichfa Hhdfek @ waichi1gwinbe adtivdtedbiref er to
Figs. 10-13.) Pegs 36 provide su%gort and retention of upper reader 10

when upper r&aarbeard 82 when smarqard Vs delly ineprigd inteixeaderilf- a st acked
cont 94rat1 on, B Lo rif 7 Yy | e Eva Rlgoy PO ilehaiagod0 Lo the
nount ed. which is utilized as the bottom smart card reader in a double (or stacked)
configuration. Reader 20 comprises frame 32, signal contacts 22, and sealed switch
20 assembly 18. Frame 32 is a single piece of formed nonconductive material, such as
Makrolon 9425, to which the other components are mounted. Frame 32 is formed
with four mounting peg bases 34, four mounting pegs 36, two snap-mount legs 28,
and two spacer posts 29. Peg bases 34 provide for support of printed circuit board 16
to which upper smart card reader 10 is mounted when upper reader 10 and lower
25  reader 20 are used in a stacked configuration 8. (Refer to Figs. 10-13.) Pegs 36
provide support and retention of upper reader 10 when upper reader 10 and lower
reader 20 are used in a stacked configuration 8. Legs 28 provide for secure
attachment of reader 20 to the printed circuit board (not shown) to which reader 20
and frame 32 are mounted.
30 | Signal contacts 22 are mounted into contact mounting notches 44
formed in the upper surface of lower front and rear rails 39, 41 of frame 32. Signal

contacts 22 provide an electrical path between contacts 14 of card 12 and the printed



30 Signal contacts 22 are nmounted into contact nounting notches 44 forned
in the upper surface of lower front and rear rails 39, 41 of frane 32.
Signal co provi de an el ectrical path between c b of card
12 and the%ﬂ?ﬁ@é’* Wc) 01/03052 PCT/ USOQ 18296 -9 ci It Sl it L
reader 20 is mounted. Curved connection surfaces 24 of contacts 22 provide
for a low coefficient of sliding fricti of-with card 12 duri ng insertion

and renoval, and also for reliable electrjcal coupli n%h%h ggr 12 during
operation. Swi titHiteadipwich seade 20dempwred. LUEVRdCcOrETRIMTEREFSSEOF i on 46

formed in 5 re [ . ' a2 mBRGAh Bt 2kkeh 18 wil
be activated bgd’né%gsritz pf‘%vg%g o‘tléﬁ}\%%’gﬁ%%gtr‘?écgspg 12 1 slf ully i nsle?ted into
reader 10. Not misérHad arfdrrerrevaBQnd hlsol fipp estiablewlettricd wduplimgoeth call Anbirifig ane 32 of

| ower smart card reader 20 are identical wth the exceptj.on at frame 30
is formed witPPSRBIGHL SWECThesseably 38 1spqupied fn ﬁ’ﬁ?hﬁﬁngng H‘é’ﬂ“\t/\ﬁ%frﬁ unting
peg bases 3 | Ehehedanich 18 Wl Ye sBRGEd beagat 10 and
frame 30 vvifll a%gr%ﬁgggggéexgé'%&%gg@@ﬁmbeﬁow ict beilnge underst%od t hat | ower
reader 20 and ¢ardiv®wBéh smazt @irdr] 2 iafillly inseged inprealir I0s shown, for exanple, in

Figs. 1-4 and 8, contact_ noyntin ot.ches 44 are forned.i.n front and rear
rails 39, 41 of frane 33"05%3‘&?%@? of R PATh 6 By L o fram é?cgi gnal
contacts 22. AjduRf srhirfdRd 29326 aRAGMLEQ Wil dhe dxBéioh R0 frlab 36 Bdbineds 84 of

signal contacts 22 are nounted to frame 30 at the location of nounting
notches 44.  Switholounting folas2: white freates32 76 fogmed witumosetinggeg haseg 34 & t boar d

to which e reader 10 i s.mounfed, a Vi : i :
connect i onﬁget nglﬁ'lnfgﬁggsc?iéfgg’ie{efm%gg d pg?lr(fg aiiljﬁrg{ds)%}\}lﬂtcﬁ ?§%1%E,Ei lcsﬁtg% s

ei ther a nor majduhit BPEL, iDei WHEERBbYE atlo®sedade? 20 &idftinge J0dresindlantgl e- t hr ow
nonentary switch, which provides an indication to the device in which the
card reader 100@¥ﬁ82@fi-i s installed that a smart card 12 is fully inserted
in the reading position. o@ﬁ,%é&%@é, At s.eiiz;_aga"s,tc%tlta@@i%&h_ tiﬂgn&@&&l on 46
is formed in rear rail 41 0ot frame to provide a nmounting Tocation for
swi t ch assenbl ¥4 artBornes irsfentiand fear rads3Bypl ef frame F tg.provide2bm@atigg lagatedn or

spring nmenber 48 js forned. in rture. of side rail 33 qf, fra 30 and
provi des al€oef¥ F’@P@ﬁ_ﬁmt&‘fts ?é"i %&%&?‘Wﬁgt"aﬁ been ‘girgtﬁ‘[m a%?eg%%]ﬁwt%d' ¢ gr d 12
from bei ng renpyued AR B rd RRRRhEY tof H210 308888 lochfon SiRfidulngdSotiieoud.des this

coefficient of Triction by exerting force on card 12 tangentially to the
direction of Switch tails or terminals 76 are mounted to the circuit board to which

the reader 10, 20 is mounted, and provide an electrical connection between the circuit
board and the switch 18. Switch 18 is either a normally-open or a normally-closed,

20  single-pole, single-throw momentary switch, which provides an indication to the
device in which the card reader 10 or 20 is installed that a smart card 12 is fully
inserted in the reading position. As previously stated, switch mounting section 46 is
formed in rear rail 41 of frame 30 to provide a mounting location for switch assembly
18, as shown, for example, in Fig. 4.

25 Card latch or spring member 48 is formed in aperture of side rail 33 of
frame 30 and provides a coefficient of friction that is sufficient to prevent card 12
from being removed unintentionally from reader 10. Spring 48 provides this
coefficient of friction by exerting force on card 12 tangentially to the direction of
movement of card 12 in card slot 50. This force creates friction between card 12 and

30  spring 48, and also between card 12 and the vertical interior surface 57 of side rail 27

of card slot 50 that is opposite spring 48.



novenent of card 12 in card slot 50. This force creates friction between
card 12 and 30 spring 48, and al so between card 12 and the verti cal
interior woniems2 57 of side rail 27 of card slot 50 thgbriySeRRRSI te
spring 48. WD 01/03052 PCT/USOQ 18296 -10 Fig. 9 illustrates primarily the
| ocation of the card slot 50 in rel atiﬂg_to t he upper and | ower surfaces
of frame 30. Fig. 9 also illustrates t | ocati on of snap- nount |egs 28

and spacer post 29 bengatd. . he.l ogation qf switch nounting
section 46 on frame 338 g lru&g%Q%tp%gﬁ“ﬁ'gg%\b%té?é’e&@?eo‘iﬁ%gﬁ q%dPr #onto card 12,
5 which is defeiuppet ahy lowey urfdceSoR faaResd, Fig 9ralsdfillydra@h RN 16cakbSbfingp- N Fi 0.
9. The visible portions of frane 30 in Fig. 9 that define card slot 50 are

slot top sectoup legs 28.and spacernostifl bepeath ame 30, and the leation ofgwitchde wal | 57 of

side rail 27 .8k s 14 |f secti-on of card slot 50,
right vertical wéhgl%l:@gmc@ q’gli ge rja(t)? :taggs,btis-smg %#\ﬁﬁé Frr?vi%%go.r Smé“&ﬁ‘ﬁ 12’ and is

sinmilar t9 | whichvedefinedby sdveiml safabesSbur diophicteart viBibl&H K@ THeekiklONt act 10
face 56 and guj.de r face 60, Qi ranp. face 60 provides for guidance of
card 12 int_°’£‘?‘&t°f§%}2’8&?i’?15‘5'ﬂiﬂia? Q&lefﬁeﬁgférs{qtéﬂa@fsl%me&tmn_%oﬁmact face 56
provi des i nbdtevir @BtiorPER 1dHVertiaY GHERAN 5Tof e ruﬂ?%faﬂdgloige% 4] noiz.car d 12

and exerts a force normal to the top surface of car opposite the force
exerted by sphe figh sectioreef cardylet| S0cuglt aertisal 3@l S9rof side rdib33, dsshewn freFigs.of car d

12, thereb i ni card. conpt act 4 | ngagenent 15 wi th signal
contact s 2)2/ %%ﬁ(ﬁegl}i@?s’fﬁfm@gf#jg?ﬁ%gazéfa?&ﬁﬂég' g.f’géﬁlﬂnééﬁ?yweﬁy fses
contact iGcef6656ad @itied@mr ER8160] GaRle Banp fadd 6FprodfdRs f&giﬁigﬁf’cee? Eafh gfs for

gui dance of card 12 into slot 50 during initial inser n of card 12.
Cont act f ace™elgsS8viueg initialinsetion af %@gﬂa?% sEontapd faserE provides limitekinmnwar d
direction of - t L ri ses 20 contact face 54,
which |imi tsag%gl\%gnnent D ﬁcﬂééﬁaiélﬁﬁé#lﬁ%o%(gc i £ ?s‘f §%ernt°f’8%.t° HMegs. 10-13
iIlustrate atopewlidiofieand 12bpridsite the &resdxeited/ BN$priag lodded sighdldontictrsmart card
readers, upper sgat%t card rFad [ égm%nd | ower smart card reader 20, in a
stacked confPHIF Botosmsustace g ‘b”i"‘g% ¥ FetRIRE FaYd Gontaets 4 imengegemestar t car ds
12. PCB 1516 wih §ipsilt&fadt2201pie4der eder 10, and | ower reader 20 is nounted
to PCB 16 and 25 upper reader 10. Downward retaining force is exerted on
reader upper 10 by nietioisgetipad? ofeard slot $heonwises antaptfise Ghardrgniddef or med

during the p at the_to of pe 6 are rger than
the di aneter o?%&ﬁt ?ﬁ‘gﬁﬁ%f‘éga"ﬁ%%’f’mdgs f°a§$‘§f’"ﬂfﬁt°?8%3&§ "ﬁ%@lé’téfg causes pegs
36 to act asduringdiitial imserlion@f tirén2f CbaqEick 66 Provides limitation against

movement in the downward direction of card 12. Slot rear section 52 comprises
20  contact face 54, which limits movement of card 12 in the direction of insertion.
Figs. 10-13 illustrate an embodiment of the present invention utilizing
two smart card readers, upper smart card reader 10 and lower smart card reader 20, in
a stacked configuration 8, to provide for the utilization of two smart cards 12. PCB
16 is mounted to upper reader 10, and lower reader 20 is mounted to PCB 16 and
25  upper reader 10. Downward retaining force is exerted on reader upper 10 by
mounting pegs 36, as the tops of pegs 36 are deformed during the assembly process so
that the tops of pegs 36 are larger than the diameter of mounting holes 42. This
deformation of pegs 36 causes pegs 36 to act as rivets, and to therefore perform a
retaining function. Upper reader 10 is electrically connected to the circuit board to
30  which lower reader 20 is mounted via PCB 16 and header assembly 40.
As shown, for example, in Figs. 10-13, PCB 16 is sandwiched between
upper and lower readers 10 and 20. Mounting pegs 36 extend upwardly from



retai ning function. Upper reader 10 is electrically connected to the
circuit board to 30 which |l ower reader 20 is nounted via PCB 16 and header

assenbly 4 wn, for exanple, in Figs. 10-13, PCB ]P%]J Wi ched
bet ween ug%{e)'r%ﬁ%%‘ | ower readers 10 and 20. Mounting pegs @8@?32%%

upwardly from WO 01/ 03052 PCTI USO0/ 18296 _ -11 nounti ng peg bases 34 of
| oner reader 20, and extend through peg “Kount i ng holes 80 of PCB 16 and

nmounting hol es 42 of upper reader 10. Peg bases 34 provide for [1)
¢l ear ance bet vBEFRIPERCh besgid QLo Teaderidy ang{extegg threiigh neg BRRtNgdole ponent s

82 may be noun L b6 Jo) 10 attaches
to 5 circuit b{’)%rtcii ?% Vi a&@%g&g&ﬂ ?ﬁgﬁ)gna Qggfl]?g y%gg%&??igggog (not

shown) on PCB gibpercirafahes ticavden PEB 1braid Sovver edadéralit] s tia eleotribeladmpomentenb| y
40. PCB 16 conpects, electricall t he rcui t _board gnot shovvn) to which

| ower card reatfeiapbe WQ"‘&?‘*@)@?&"’%’P’& (ﬂ’g%’cgﬂepﬂp‘? rarger [Qafteches f  ypper
reader 10 & t aghuli®okeBs 3«@ tails %%m?ﬁ%ﬁ%ﬁt%s 20T RQk &Rt fbwn) o’PBLE Legs 28

of |ower reader 20 simlarly attach to the circuit 10 board (not shown) in
the device in mebhaltsaaﬁd.nd wméaﬁ&lsm tahehd@Oassamblyi40. | FCR 46 compedthown, for
exanple, in F| P e s read de

mounti g peg HOPEGHY 1o e g s e B0 e 8 yERh e A g 00 REL g
contact tail hghgsd8assaily 4@t &ngaflﬁswxesuemhnmtoqscmsa@@roamont ails 26

of contacts 22 extend thr ough contact tail holes 90 and are soldered to
PCB 16. Simil mﬂWIESISéadE@E 1Q5L@gs 2B ofilpwrer m@d@@enﬁdiaﬂm@u@rﬁo theaitesit coupl i ng

hol es 88 amﬂ 315 ‘f@l(?{jﬁ rgﬁm 19 q%%‘c an?a%'i d‘p R SotnzeJCh tails 76

extend t hrough éred to printed

circuit board 16. Sol demsrsgomf férhgam;aélmmg IIEMES&H%&MM&:&%A&@ i ng of
t he header 40, contacts 22, and swltch 18 to circuitry (not. shown) on the
printed circui$nsidssmaunting pegiolss §6, legppuRting bolss Shigadss equpting bele

conduct | ve | Vil O nolbfA al Mechln Ak (E1 FAMRANRLBLAMOR AOBAG 10

accordance wt present 1 nvention iTTustrate as t wo
active conponelft sxtdhd thn'atygh aoofactda] halescdd antl eresokisred &pRCB 1 6r Sz,rmﬂrlsa,deaiersa nd

asi ot o o, 1S natfbeeee 10 Sl Buh et SunNE aler B EALEe SRS BORGc i on of
vari ous conponggdford dichst shitch 118176 @&t@mﬂﬁfoﬁgh H&e&@@s@ﬁ:&x 1B Ré16o2qd ot hers

are not. For exanple, peg nmounting holes are not plated as no
el ectrical couwst M@ﬁrﬁcttows@ﬂrpim%ﬂmard 6o Sekledus efithe ‘Yanhe&/\iegbr&f@tﬂltates

coupling of the header 40, contacts 22, and switch 18 to circuitry {not shown) on the
printed circuit board 16.

20 PCB 16 includes top and bottom surface conductive layers for
inclusion of active components 82 on PCB 16 in accordance with the present
invention. While illustrated as two DIP chips, active components 82 may include
such items as capacitors, diodes, and integrated circuits such as a Multiprotoco!l IC
Card Coupler TDAS8006, resistors, inductors, and the like.

25 To facilitate proper connection of various components to PCB 16,
certain holes in PCB are plated and others ar¢ not. For example, peg mounting holes
80 are not plated as no electrical coupling is accomplished. Holes 81 are likewise not
plated. Contact tail holes 90 are plated to facilitate coupling contact tails 26 to PCB
16. Similarly, leaders 97 of header 40 extend through plated header coupling holes

30 88. Switch leaders 76 also extend through plated switch tail holes 92 and are soldered
to printed circuit board 16. PCB 16 may also include other plated coupling holes (not

shown)} for coupling active components to PCB 16.



pl ated. Contact tail holes 90 are plated to facilitate coupling contact
tails 26 to PCB 16. Simlarly, |eaders 97 of header 40 extend through

pl at ed haggdetpzwsipl i ng holes 30 88. Switch | eaders 76 apgfussoigivd t hr ough
plated switch tail holes 92 and are soldered to printed circuit board 16.
PCB 16 may al so include other plated c%pl i ng holes (not shown) for
coupling active conponents to PCB 16. 01/ 03052 PCTI USOQO 18296 -12 Fi gs.
14-17 illustrate the I LG r r 108 utid i zin

dual - si ded smart car ddﬁggég'rﬁil%ﬁggtgﬁ@&%*%@ggﬁdéﬁgggdsrﬁ%ﬁIdcéal%u 2 €ader 120
to provide #wil-sideé snirt tard edatier110bnd denblerthicknesa kdlart da2d rebliérsi2endodi nent  of

t he present in,\/egtion addresses the consunption of printed circuit board

real estate PRpVide %"Iép?lbm‘&a@“c&féwg§‘inﬁfé83r§?rh%-tTIB%1F’8b9dé@Efél°f the pesenty sar t
card reader fnb@ﬁtioﬁ%ﬁdfe?s@?th%'&@naﬁ ffidn &@Jrﬁted'cméﬁapg%@&m Qlatd BlFstitichfg}f at i on of

the smart card, wth a double-th ness smart c reader,” 1.e.,” a smart

card reader dunbaided smért card dhiadey, ist,arstwrtctatdricaden tmscaaneaddbeihat cardhi ckness

smart cards.. l.n thi acked conf.i.guration 108, printed circuit board 116
e ot g Iifsnd of e G PR S At Ay BTk oGP U LRAIES SHEFB 100 | o
mounted to CRager LG blknAdrdiBRRE cdpShIE 8 reddifly sttt icknesd o adipRer frame

conponent 131_of’ dual -sided reader 110 are electrically coupled to upper
printed ci r cthickngss smdrt vards.wWhithis stacked gprfigurition| 10§, pantedeitcait boarddil6 it ed
circuit board 1 h 140.. Cont ac 2.0f | ftrame conponent 129
o Gl - o Settofhe a3 reafeP 11 F“i“%:%“?’%‘%‘c‘)"ﬁ‘b‘fswa?%%‘& AP PRt boar d

116 whi cio i s110andlupPeriréadenEl 0C iJohitakts 2R @8 usher Raine Shxaipéhent 13 1\WE dGdl-sided
doubl e-t hi ckness reader 120 is mpunted via header assenbly 140. Referring

to Figs. 14-maderd @ age elegtricallygounled iq panst puinjederruid baard 106 whichisader 108

card reader G080 SRR R brelTb i TROR) hledth . SHar@228E U1

bet ween doullver frimne korepmestnidf of dwal-dided redder 112 @re eldetrivallasouptedas car d

reader, and dual -sided 2 it . card ader 11Q,. shown as the er smart
card reader. prgﬁfq1°‘ffﬁ§g’°fgé?g§hfckﬁs6"°“ﬁ_%§ t%'g’@é“‘é‘?"é‘lﬂa’r"g@f"cs Hﬁﬁ?ﬁgﬁ& 82
(shown oy @subRCGBickAdss réadél 100 isth@shtdd vig HéadEdass eqn, simlar to PCB 16
descri bed above, to facilitate size reduction of the circuit board (not

shown) to which the ddaierangtodtigse 443 fethere isshgwnaslaeble stackef smagarded. As
used in this |1} ' t . 1 AES I . 110
I ndi cat es thrg?&) e’?ﬁgﬁ}%@g@ ﬁgr({&ﬁ%ﬂg%%g%&ﬂ S aeﬁdt;@tl%o’(ragdg _4’1% %rg{riagt I on
cont ai ned oncaad seadert] 10,04 RCH 216, anbpscoaPCB 106. POB 1p6 isi sandwicledd betveses mar t

rd 12 in r 110. Al ; rm
card 'nt goeub[e? %1% ess sr91art can xqe’adérqso,ts?xown as lower card reader, and dual-sided

20  smart card reader 110, shown as the upper smart card reader. Both PCBs 116 and 106
may have electronic components 82 (shown only on PCB 116) and printed circuitry
thereon, similar to PCB 16 described above, to facilitate size reduction of the circuit
board (not shown) to which the double stacked smart card reader 108 is mounted. As
used in this application, the term dual-sided smart card reader 110 indicates that the

25  smart card reader is able to read information contained on a smart card 12
independently of the position of the smart card 12 in the reader 110. Also, the term
double-thickness smart card reader 120 indicates that the smart card reader is able to
read information contained on both a standard thickness and a double-thickness smart
cards.

30 Dual-sided smart card reader 110 is designed for a standard (0.8 mm)
card 12 and thus includes a single thickness opening 150. The connection of the

electrical contacts 22 situated on the upper and lower frame members 131, 129 of the



doubl e-t hi ckness snmart card reader 120 indicates that the smart card reader
is able to read informati on contained on both a standard thickness and a

doubl e-t hi Gkggaszpsyart cards. 30 Dual -sided snmart card ri,gqﬁ%ﬁg,;s}& i's
designed for a standard (0.8 mm) card 12 and thus includes a single

t hi ckness openi ng 150. The connection of .the electrical contacts 22
situated on the upper and | ower frane nenbers 131, 129 of the WD 01/ 03052

PCTI USOQO 18296, -1 ual - si ded reader 110 st, al so be . rransferred to the
mai nboard (not é%ﬁ_@lﬁ%eaémiﬁign%’ﬁtﬁ?fg%itrﬁw%?r?guﬁﬁalée mEppPard %nﬂ?@aw?}fr t" board
116, printed -Cidrbition ROREdE WiDpraiéd cirthipbskad thebntedaAnRaRLBsdQDs Aepder 140 as
shown, for exanple, in Figs. 14-17 and as described above. This solution

makes it possi BhedapdNGE gerngetornsy headen d4G speshown fprrxamplsaindtiss. 14 hapdeasr eadi ng)

to a dual -side [ 110, [ Of 1 er.. rengi ns the

sanme. A doubl eg%sk’llg%%é &?ha]l?'%s Sgi%ﬁag@d&ne%g@{ogﬁlﬁi&&%\aggéégﬁ% T a&ucgﬁ- sided top
reader 110 findreadedostigh-rediling fes Suab itlédvarsi@aniSl THeXMainbdand f the tudtodebr Ci r cui t
board 116 sandw ched between the top reader 110 and bottom reader 120 and

a top printed EoaEsthafamepoard 106 coupled to top reader 110 is shown in
Figs. 14-17. It should alo = 5}{@1{ |t Lt e
teachings of this discl %S%?ug%?sggcg%(gc acny é’ggﬁ%ﬁraa |Sfr‘fhlg)lfg%sdt\mzialn;c?jdzfla(5(51J1

t hi ckness smar teadsan U0 arekbcdnuslekBickniziObdttomaedder T withna piidted cicbolibbad 1 hé ckness

smart card readers, 120 and dual -sided smart card readers 110.  Dual -si ded

smart card r eaffefwiches betweep thefop 5?@?1 149 M%@F%?%Wia&? pinjefl 18-20. As
previ ous! y161 aliedi8fta"i 668810 ubSeddiat 103 MR NG, Nl ahRder 110 i

capabl e of reading the informatio e smart card 12 independently of

the position widetshoddmmavdr2thatit isedther thd te@chirgs of thid disdiastue toefack any of a
smart card 12 independept of . its orientatjon, i.e, . uUpSide-up or
po! de- down, _ cPBTIAEAPE s bl il i Sier 15210 HBRRPREERRY pare 10

of frame 130 ofioubRAdRknehd GnANchrPRadPEI0 B kilial bRibd b AT Bard 3Rd@E 129) reader 110
as shown in Figs. 18-20. Dual -sided smart card reader i 10 is designed for

a standard (0.8 nm) car duabsidgdmartpgrdireadetti@sisallusiraigd standing Heresis Figseni ng
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and | ower conponerit’s rane reader 110
must al so be t¢apakié of reading thelibformativh b tha sthatt 60t 13 hleponderthyi of tigeQpoBigieh i ON i S
made with printed circujt board 116, .25 printed circuit board 106 and
standard NHE c®iReear®F2 Breadentidy Toferibfateaeadimgiopagmart card 12 independent of

its orientation, i.e., upside-up or upside-down, electrical contacts 22 are present both
on the lower part 129 of frame 130 of reader 110 and on upper part 131 frame 130 of

20 reader 110 as shown in Figs. 18-20. Dual-sided smart card reader 110 is designed for
a standard (0.8 mm) card 12 and thus includes a single thickness opening 150. The
connection of the electrical contacts 22 situated on the upper and lower components
131, 129 of frame 130 of the dual-sided reader 110 must also be transferred to the
mainboard (not shown). This connection is made with printed circuit board 116,

25  printed circuit board 106 and standard NHE connector or header 140 as described
above. Only a single NHE header 140 is used to connect printed circuit board 116
and top printed circuit board 106. This solution makes it possible to upgrade existing
smart card readers (single reading) to a dual-sided version 110. The mainboard of the
customer remains the same.

30 Referring to Figs. 18-20, the construction of the dual-sided smart card
reader 110 is illustrated. Dual-sided card reader 110 includes a frame 130 having an

upper frame member 131 and a lower frame member 129, a plurality of signal



above. Only a single NHE header 140 is used to connect printed circuit
board 116 and top printed circuit board 106. This solution nmakes it

possi bl e wo oypmgrnde existing smart card readers (singl gcieasigsdy to a

dual - si ded version 110. ‘The mai nboard of the customer remains the sane. 30
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between front rail 139 and rear rail 141 and card supporting rail 145 15
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reader 120 for both upper and lower frame components 131, 129. Extending into
20  aperture on side rail 133 is a cantilevered card latch 48 designed to flex during
insertion of a smart card and frictionally engage smart card 12 to secure the smart card
12 in the smart card holder 110. Since it is only necessary to have one card latch 48
engage a smart card 12, card latch 48 may be removed from aperture in side rail 133
. of upper frame 131 during assembly of dual-sided smart card reader 110, as shown for
25  example, in Figs. 18-20
Coupling peg 137 on side rail 127 is displaced from the front rail 139
by the same displacement as coupling hole 135 on side rail 133. Coupling peg 137 on
side rail 133 is likewise displaced from front rail 139 by the same displacement as
coupling hole 135 on side rail 127. Therefore, when one frame member 131, 129 is
30 inverted with respect to the other frame member 129, 131 coupling peg 137 on side
rail 127 is received in coupling hole 135 on side rail 133 and coupling peg 137 on

side rail 133 is received in coupling hole 135 on side rail 127. Like a rivet, coupling



25 exanple, in Figs. 18-20 Coupling peg 137 on side rail 127 is displaced
fromthe front rail 139 by the sane displacenent as coupling hole 135 on

side rail ling peg 137 on side rail 133 is lik aced
oy ep e

from front 39 by the sane displacenent as couplin 135 on side
rail 127. Therefore, when one frame nenber 131, 129 is 30 inverted with
respect to the other frame menber 129, 15t coupling peg 137 on side rail

127 is received in _coupling hole 13 S|de rail 133 a ng peg 137
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in Fig. 14 As b seen . Qut s of side rails 133 extends
upwar dl y beyondl’ %3§Bé$spr§%ﬁy%§@%9%}g@q'grfewg tmll;e %139 top surface 156 of
card 10 supporting rail Akdestassh ih PRz 30/chaRke edebreideediRgs3 Bateier 143. An
inclined surface 160 is fornmed on the front gortlon of front rail 139.
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When upper frame nenper, 131 is coypled tqQ | ower_ frame nenber 129,

surfaces 154, mslgde alonsidinaliy extending top syfage | ¥t ironteges ‘?fé’é?dtsi‘?}??”é'igd?ﬁ 120 as
shown, for examz'rﬁ dlé?: Eggﬁ hndided LGk qagﬂshgwﬁ aﬁ?%um 188 of bR taif @i | s 139

act as guide rarrp Itate I nsert ard 12 into insertion
sl ot 150. As shHiris formadublﬁﬂudesxmasky e:edadmgtsmps ﬂlé(ea‘ttuttmg sgle@tils130, 138he

| eadi ng ed smart c 12 rides o ce 54 of ront rail
139 and sl ?ﬁes bet ween %&@P?%cé’fe{’g’fﬁ@ 8‘%’3‘% mﬁ%fﬁ? “131 and
contacts 22 atimc ﬁ%ﬁg&gm ﬁs@rrssaaﬁbarsmaxeeardﬁéde%gt@s&msk&ad@ Ry edge of
smart card 12 reaching card supporting rail 145, smart card 12 may becone

slightly i salshgwadfor syanpies in Figtil 820 flaclised psfaces§@of front rails 139 act as
guide ramps to facilitate insertion of smart card 12 into insertion slot 150. As smart

card 12 is inserted into insertion slot 150, the leading edge of smart card 12 rides over
20  top surface 154 of front rai_l 139 and slides between contacts 22 attached to top frame
member 131 and contacts 22 attached bottom frame member 129.
Prior to the leading edge of smart card 12 reaching card supporting rail
145, smart card 12 may become slightly misaligned. An inclined surface (not shown)
of card supporting rail 145 may act to realign leading edge of smart card 12 to
25 facilitate complete insertion of smart card 12 into insertion slot 150. When the
leading edge of smart card 12 reaches stops 166 on the rear rail 141, insertion is
complete.
Front rail 139 and rear rail 141 are formed to include contact receiving
grooves or mounting notches 44 in which signal contacts 22 are received. Signal
30 contacts 22 mounted to lower frame component 129 of frame 130 of dual-sided smart
card reader 110 provide an electrical path between contacts 14 of card 12 and printed

circuit board 116 to which reader 110 is mounted if smart card 110 is inserted with



of card supporting rail 145 may act to realign | eading edge of smart card
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described with e d.,to smart card rea 210, her eaf ignal contacts
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nor mal
44 on both front rail 139 and rear rail 141 of upper frame member 131 and lower

frame member 129.

20 For dual-sided operation, a smart card 12 having contacts 14 on a first
side and an oppositely facing second side having no contacts is used with dual-sided
reader 110. Contacts 22 on lower frame member 129 are arranged to apply a normal
force to smart card 12 when it is inserted into reader 110 and to electrically couple
with the contacts of smart card 12 when smart card 12 is inserted so that contact side

25 isdown. Contacts 22 on upper frame component 131 are arranged to apply a normal
force to smart card 12 when it is inserted into reader 110 and to electrically couple
with the contacts of smart card 12 when smart card 12 is inserted into reader 110 so
that the contact side is up. Thus, contacts 22 of lower frame component 129 bias the
contacts of smart card 12 into engagement with contacts 22 of upper frame component

30 131 when smart card 12 is inserted into reader 110 so that the contact side is up.

Likewise, contacts 22 of upper frame component 131 bias the contacts 14 of smart



force to smart card 12 when it is inserted into reader 110 and to
electrically couple wth the contacts of smart card 12 when smart card 12
is insertedyg@ybdaad contact side 25 is down. Contacts 22 Qa.4bPahed I ame
conponent 131 are arranged to apply a normal force to smart card 12 when
it isinserted into reader 110 and to el ftrically couple wth the
contacts of smart card 12 when smart card ™12 is inserted into reader 110 so
| ower frane conponent 129

that the contact,.side is up. Thus, contac 22 of
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board 116 {o WY, @it Si r ' € g!?gl - si ded
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doubl e-t hi ckness reader 120 of upl sj.acked_smart card reader 108 is
shown. In the 188ﬁ{38§%°8’i’&3‘¥ﬁ“§“i1ﬁ§e&3%6m12‘&%&%11@ 15 t hi ckness means that
smart card reader 120 i ReRiN ahfin iCRG. 31084, GBIN-IRIEAR rdati @80k B&ilble 2
standard thickness smart carng tT’Znor rom a doubl e-thi él?ness gmart ecard (not

shown) .  Doublstacked staricogrd readsr 108da slpwre dul the comextiof thininventiah,-doubled.

Doubl e-t higkn rd reader 120.incl s a,single ynitary .frane 132
so el ectri l?al q@%’rﬁ eg}’g{r'éangglag?%arg?aé‘isléeﬁ eré?‘l@? aﬁ%%? B%ﬁ‘ef“%fiﬁ?a%gﬁgmpgeé{hﬁr ails
139, 141. 20 ddpesrdpiicknesysmaaicaddr1aneg fbava dduble-thigkdesd dnafedatd\@ot shown).

doubl e-t hi ckness ,card sl ot 151 include inwardly extending side portions 169
ext endi ng f r orPYFobickeess srarstcagt repdes A0 a0t dughsidedant i | ever ed bi asi ng

el ement 157 extending fBp\AL Bl dnbds QB 05a 66 19D il BB 4iRgle ufitary frame
132 so electrical contacts 22 are present only on lower front and rear rails 139, 141.

20 Upper portions of frame 132 that help to define double-thickness card slot 151 include
inwardly extending side portions 169 extending from opposite sides of frame 132 and
cantilevered biasing element 157 extending forwardly from the rear of frame 132. A
normal force is exerted by biasing element 157 opposing the force exerted on the
smart card 12 by contacts 22.

25 Biasing element 157 includes a flexible protrusion 155 and a metal
spring 122. Protrusion 155 extends inwardly from rear rail 141 of frame 132 and
projects downwardly adjacent curved contact surfaces of signal contacts 22. Flexible
protrusion 155 is molded as a portion of one-piece frame 132 of reader 120.
Protrusion 155 has a convex lower surface 153 to facilitate engagement of non-

30  contact carrying surface of a single or double-thickness smart card. Spring 122 is
mounted by stitching at a first end 147 to bridge 148 and includes a cantilevered arm

149 coupled to protrusion 155. Biasing element 158 controls the normal forces



normal force is exerted by biasing el enment 157 opposing the force exerted
on the smart card 12 by contacts 22. 25 Biasing el enment 157 includes a
fl exi bl e wooimiesi on 155 and a netal spring 122. Protruptcposchabeext ends
inwardly fromrear rail 141 of franme 132 and projects downwardly adjacent
curved contact surfaces of signal cont zftgts 22. Flexible protrusion 155 is

nol ded as a portion of one-piece frane 132 of reader 120. Protrusion 155
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el ectrical contacts anical spring 122 is forned
from sprimng elstidel confdctsé?2nat i vel y, biasing el enent 157 may include a

plurality, such as ten, chanical springs 48, or a S e. spring el enment,
to control the normal %I‘%ﬂag‘g)énaﬁﬁﬁfi‘“_e‘?‘ ‘Htt?qgteér°nt:%fa%f§'@%5"§sl al contacts
22 are mountggdnd 3o bR YiroRBE al Q8dtriéaRphth bdRen ddhlachi14 JrcadB2hdd theand provi de
an electrical path between contacts 14 of card 12 and the printed circuit

board to whiprintedecixdeit badzd ta whigipreaderd 20 Gumountede Pureadtcoonection suifaces 244  of

contacts 22 ovi de.f or l.ow .coeffi.ci ent. of. sl.iding.friction with card 12
o oot 307 F SeBteis 22 Rfevite AP SabaRiehllr sRiind ol ity caf it " ST 12
Wi th cargh 12insbiiér\éhd rera6vaflan@blso HraslRBIt eldetticalsolipling wisleedrd 02 diufid cat or
switch 118 is nounted at the rear of frame 132 in such a manner t hat

normal |y cl oepswptioni Sampedanddfemediinsprtioprpdigatoy switch 1h%)israeuntsd agthepearcard 12
when snmart c ' Ly | :
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snap- nount | g@aedBy srharcasd - whennsmktsca’dl 2 isfullytinseeedimtp feader 42134, and

nmount i ng pegs 136 Mounii ng, hegs 6 extend through pripnted circuit card 116
and into nounting hoIFé*?é“%]Zﬁcf%df"%lﬁﬁﬂ“ esf‘?rtfé'tiﬂeﬁg‘éi&'sg‘ﬂ'ﬁ’legé‘? ded smart
card reaper indihfe two SEFnoSANERCIS twirspater bbfts 2 Wldufitidgd Beploans 34 mmat card

reader 120 are 20 connected di rect]lr% to the nmainpboard (not shovvn% of the
cust oner. Thaownsingeegs k6| Mopwingpres K3 exfend thrpugh printndicirevis card 116 ands ol der ed

directly on i&xn)emgﬁ'{.tﬂg ?ﬁfegd %aﬁmmgé}g 1§1t"?29 of dual-sided smart card reader
110.
Signal contacts 22 of the double-thickness smart card reader 120 are
20 connected directly to the mainboard (not shown) of the customer. The solder tails 26
of the electrical contacts 22 are soldered directly on the mainboard (not shown)of the
customer. Biasing element 157 is present to apply a mechanical force on an inserted
smart card 12. The total force of biasing element 157 is higher than the total force of
the eight electrical contacts 22, resulting in a net force in the direction of the electrical
25  contacts 22. The displacement of the electrical contacts 22 is limited by frame 132
allowing the normal force to be the same independent of the thickness of the smart
card.
Switch mounting section 173 is formed in rear rail of frame 132 to
provide an upper mounting notch 175 and a lower mounting notch 177 providing
30  mounting locations for fixed contact 174 and moving contact 176 respectively of

insertion indicator switch 118.



custoner. Biasing elenent 157 is present to apply a nechanical force on an
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one- pi ece fran® Smart card reader 210 of the 10 present invention, which
is utilized as either t IFgst Dp2SRstataantde-pieadfams smat choditehder 269 of the acked)

configuration, or as the stand al.gone smart card reader ipn a s({n I
confi gur at Fon. PreiRbPVEEPR W@%@P"%@é@g‘%\?éﬁhﬁt‘&%aﬁéﬁc{rﬁa‘@ﬁ%% °3:‘glFZ‘_)r10
except that baglovofidpheigfidtiofl orsRlclyab@Efing el curcfORldr st b 0 1 ecel ve

I nsertion indicator e back rail 41 of reader 10 is
configured to tonfigiration. riseart danhreaded 2 this wery sinitac tp shgart cagl Ehexend that bask

ot Q0 1 o P B R PPy e ka oo 17 the

application ha ar conponents.

I denti cal ref egeMcack AINArFr&dBangs BEBured Rfkeidivd infftionaditatbawine 08.i f y
I denti cal conponents and simlar reference nunerals have been, and wl|

be, used t &5 i dBeshiof fhespnfigumtionopdsomevas reqderdr 202 160 d 8Pl P diselossddniie2 30,
S, Cont 2 g AR R BB e 1
t he ot her conpRERRLShdedem wid will belisadw id&Rify Rlentical components and similar
reference numerals have been, and will be, used to identify similar components.
Reader 210 comprises frame 230, signal contacts 22, and stamped and
20  formed insertion indicator switch 118, Frame 230 is a single piece of formed
nonconductive material to which the other components are mounted. Frame 230 is
formed with four mounting holes 42, two snap-mount legs 28 and two spacer posts
29. Mounting holes 42 provide a connection site for mounting pegs 36, 136 of lower
sinart card reader 20, 120 when smart card reader 210 and lower reader 20, 120 are
25  utilized in a stacked configuration. Legs 28 provide for secure attachment of reader
210 to the printed circuit board to which reader 210 is mounted. Signal contacts 22
are mounted in lower front rail 39 and lower rear rail 241 of frame 230, and provide
an electrical path between contacts of card 12 and the printed circuit board to which
reader 210 is mounted. Stamped and formed insertion indicator switch 118 is
30  mounted in rear rail 241 of frame 230 in such a manner that fixed switch contact 174

and moving switch contact 176 will be activated by smart card 12 when smart card 12

is fully inserted into reader 210. (Refer to Figs. 29-31.)



formed wth four nounting holes 42, two snap-nount |egs 28 and two spacer
posts 29. Munting holes 42 provide a connection site for nounting pegs
36, 136 ofolopwses: smart card reader 20, 120 when snart ﬁai%s&ﬁﬁﬂﬁr 210 and
| ower reader 20, 120 are 25 utilized in a stacked configuration.” Legs 28
provi de for secure attachnent of reade& 210 to the printed circuit board
to which reader 210 is nounted. Signal'gbntacts 22 are nmounted in | ower

front rail 39 and | oweg rear rajl 2 of frame 230, and provide an
el ectrical path betwee °‘&6?3Pb°d‘?ﬁn%‘?°1%"§?%?ﬁ%ﬁ&@%@%&%ﬂﬂf@&%‘ﬁ?%ﬁl boar d
to which reatRimedd tb proviie Msuntinl BB B dadPbomsttd %&i'tcﬂ@%duﬂdﬁ at or

a

switch 118 is 30 nounted in rear_rail 241 of frame 230 in suc nner
that fixed s¥ictierhl Bosfarmed iviiameif topravidg apwppermawtingootch V5 andlal  be

activated by r rt card,12. is fully inserted, into
reader 210. %e? e%u@%g%o%célﬁg@i&?g Fé‘?@%‘?@ﬁ‘#’fﬁgé’ﬁ?@gg@ and 50 Cont act
nount i ng $1ot mbeiag dentaut €76 aEspetvely of inseriorrindicsterdwitchill 8. Sfringkddd lah franme
230 to provide 2 mounting lLocatjon for signal contacts 22. Switch nounting

section 173 f&isformeddn frame 230vend provides aseefficignt of frictinvethativsniidient thot ch 175
and a | ower, apunti A9 17 €l ' [ for. fixed
contact 174 1z)ind SEzlrlr?)w2 %h%h%gé?gggyﬂéﬁgﬁw&#@&gh 8?\2?1}Es)érg{;$%calrdndi cat or
switch 118. Bhi4fgravided thistapiificiet of Ricfian bieekeitingfforeen 2a&d 1anshgpithylydes a
coefficient of ftﬁi ct.ion, t hat uf fi ci prevent card 12 from being

. ' t . L,
removed uni nPdRR Fisten ?/f‘F?‘fﬂﬁelF‘é‘gf?éﬁd lgfb.ggréﬁ‘t"?ﬁ% Tl fores oreates ARtigR ovi des
this coefdi ChepnbenQhrd 12 40l isﬁﬁhg%&amhuh,%dfa%% Ot@n g%aCiz 34 {hgre,g,%gsli ally to

the direction of novenent of card 12 in card s Thi's torce creates
friction 10 btergeswmfaced Hofisidegnd 2% pf ¢andjslotefiOdthitas apposis; speing cartl dascHr& ween car d

that 1S oppost te. apr i SOrESRF0 SR BfeRS Brovited bos o ohly 2, & s deBoéaPovt o
for smart cad plutafity ofhduefacdss THE portions dframelD30 ik Héfihe@hrdssidt’soGRSslot 1412
portions of frame 230 that define card slot 50 are slot to section 58,

sl ot bot t om ¥ERI B slgbotiorr sectian @2 lofl| vedicalsidgayall Fofsidegpiier.slot reap7, s| ot
poar 15 pRC1icobns Aldight Ehial Gk 56 8 sl 33978 scblifh? s Brtprftds oy SeCt | ON

58 conprises cont act ace 56 and gui de ranp e ranp Tace 60
provi des f orfacaitknd gpidsframp fage 60. Giride cangd fate GDprdvidesiyr guitdricabf ¢apd €2 t i on of

Cpvar d i reotatet o SarnaP hnian el el £ (et HGr Eprovet BN sur f ace
of card 12 oppsthevehieat ih@h gpvrrEditeboddf BRI 12hdleRadefosdeddfthal §Ofeact s 22
20 on the bottom surface of card 12, thereby retaining card contacts 14 in
engagenent top surface of card 12 opposite the force exerted by spring loaded signal contacts 22
20  onthe bottom surface of card 12, thereby retaining card contacts 14 in engagement
with signal contacts 22 of reader 10.
Bottom section 62 of card slot 50 comprises contact face 66 and guide
ramp face 64. Guide ramp face 64 provides for guidance of card 12 into slot 50
during initial insertion of card 12. Contact face 66 provides limitation against
25  movement in the downward direction of card 12. Slot rear section 52 comprises
contact face 54, which limits movement of card 12 in the direction of insertion.
In Fig 28, part of the material of the frame 230 is removed, for
illustration. The relationship of fixed switch contact 174 and moving switch contact
176 when they are assembled into frame 230 is shown. The downwardly facing
30 - contact area 192 of fixed switch contact 174 is positioned at the top of the reader 210

and never moves. The solder tail 196 of the fixed contact 174 is bent downward so it

can be soldered to the board of the customer.



wi th signal contacts 22 of reader 10. Bottom section 62 of card slot 50
conpri ses contact face 66 and guide ranp face 64. Guide ranp face 64

provi des fogg@ubsdgnce of card 12 into slot 50 during inigdmlsede& tion of
card 12. Contact face 66 provides limtation against 25 novenent 1n the

downward direction of card 12. Slot rear,section 52 conprises contact face
54, which [imts novenent of card 12 in"t¥e direction of insertion. In Fig

28, t of the materi f the f 230. i f ' tration.
The ol ati onship of 11 xSIMETPALIPEOTAE FeisroRRd AouPAe St idbn act 176

when they are k’&&giceﬁ@qtfpﬁﬁkﬂ@m&vﬁaf?gﬁ&gconm?lﬁ@wfﬁ\éﬁﬁﬁkﬁs #aging 30
i

contact area 192 of fixed switch contact ositioned at the top of
the reader 210frcgrgaing therfixed vwitch cphlactslgitd Bipwardhyl fadiog catact srea 190dethecont act

174 is bent d I Q4111 00CaN | dered to the bogrd of the customer.
U0 017 03052 PO ERE BB 4setes: 38 BF B HEGKR isimuariony o debhey Womte: ar ea
192 of contsmctcald ¥R which banees 16l g fl BT 10NGnE FRéDiE Is 2B@VAdd bYyIRe Shar\@d¥d 100 Swi t ch
contact 176 which ﬁ!rpes_ses with force against the fixed switch contact 174.
Upwar dl y f aci nEhecsideniat! 194 afmevips centadh 676 is haut downwardfso itepn bespldessi toTop | eg

188 i ncl udes | 9 engaged by smart 5 card 12 which causes top
leg 188 to be%é&%@ﬁ@é{;@%&% fvated by the smart card 12. The sol der tail

194 of noving contact 1FGsi 2-HelltstAewnwaibddigeni 4f teiitedest ifinden Rdviiieh t he
board of the custqoner. Figs. 29-31 illustrate an enbodi nent of the present
i nvention in v esraar&nglreédeé?rh‘?tsueh% Ip gRpgnction with 3 sigglesmee gard 4 2

conj unct i ofy Wi Jnf 1 i AR Lot 4 t d3ital n
contacts 14 of smarlt © arbgoelz, C%n?cgéglt i&f@%@fﬁ?gg}jﬂérﬁtaﬁg?(}gﬁ %r?gé’\(%%gration
of insertion db¢emriton ofwistridn detRtion sisihtlil @nIndetier détemios wivitahl 1818  oper at es

simlarly with smart, card 12 and c acts 22 in.each reader 0,,.120, 210
in which suctPP§? 'S?’Bﬁﬂﬁ%t%isg’aﬁtﬁﬁrgaéa{’ ‘E‘E‘éa.mslzg ”itf’%fgr?ge‘tﬁg’ éi?ﬂ?lto Bard 12
has entered sSngth &Rk d sWRAOAR iLikbordftatdat i1l 15 the signal contacts 22 are
about to be activated by engagenent of contacts 14 of smart card 12.

Si gnal contacts 22 are ¥ Figidvghawmageard tchas entered emerft carti ecadera10 upantl 12. The
derecti on st 0y 0 BB 808 Ty S SO AR RS, 2
al ways stay i reardoi@siSigrahcontds 2D afelslitling WbrbShh€aitaded s tHe/Sndrcatd 2. M Ng
swtch and is dlc)eteerc]ttiont s?wi{cg rl 5?3 iaé in its normal closed state and awaiting smart card 12 to
activate it. The top switch contact 174 is the fixed switch and will always stay in
position. The bottom switch contact 176 is the moving switch and is bent to form a
20  substantially U-shaped portion 184 which acts as a spring. The distal end portion 186
of the U-shaped portion 184 is bent upward to form ramp section 189 and a contact
point 190 which in its normal closed state presses against the fixed switch contact
174,
In Fig. 30, the smart card 12 is moved farther still into the smart card
25  reader 110 so that curved connection sections 24 of contacts 22 are engaging card
contacts 14 of smart card 12. The leading edge of the smart card 12 is now pressing
against ramp section 189 of the distal end portion 186 of the moving switch contact
176 and thus is forcing contact point 190 of moving switch contact 176 rearwardly in
the direction 183 of insertion of smart card 12 and downwardly perpendicular to the
30  direction of insertion of smart card 12. The rearward movement of moving switch
contact 176 induces contact point 190 of moving contact 176 to wipe across contact

surface 192 of non-moving contact 174. This wiping action provides a self cleaning



20 substantially U shaped portion 184 which acts as a spring. The distal
end portion 186 of the U-shaped portion 184 is bent upward to formranp

section hkg§odpddsA contact point 190 which in its nor mpcguSmagest at e
presses against the fixed switch contact 174. In Fig. 30, the smart card

12 is noved farther still into the smapt card 25 reader 110 so that curved
connection sections 24 of contacts 22 are engaging card contacts 14 of

smart card 12. The |. I,pog~edge of r r. . 1:S 1N essi ng

agai nst rarrpasgg%ﬁ %“ﬁl%%géao?ﬁ? A d‘l'asré %%V%ﬂn%t%{)rr?' ‘Iﬂg%%\%é%] r P%g{6mvi ng switch
contact  176indtiéts bpeiing of tiiedontabgfofified etwedpadVinglshitch bontaat i1 Mg agdditedh cont act
176 rearwardly in the direction 183 of insertion of smart card 12 and

3 f
downwar dl y p@Fifsdifantact1af. The tondegstB8af thed{-shapedportiog 634 s bentdowanark card 12.
The rear war daﬂmx&gﬁmmgg%@cb&qt 9 ik m&ﬂﬂ%ﬁ?ﬁch%ﬁta&ﬂ‘%%eﬁg&zﬁg iﬁgt poi nt

190 of novi ng contact O W pe across contact surface on- novi ng
cont act 154. dovMmveardiy pThesweitchilaB isopexningasthis stagef cl eani ng WO 01/ 03052

PCTI USOQO' 18296 -22 aspect _tqQ switch 118. The wnwar q . t . of [
switch contact 176 iﬂgg_lfeél gﬁﬁéﬁ?ﬁ&‘“@fl&%b%rﬂ%ﬁt‘f‘sﬁ h‘gg\é‘ﬂe}g%\aﬂég nnm\z:”ngg
swi tch cont aghgel $§o afigh tB%l%%Ciss %NhEQﬁ(sleaBEH Sotlion V84 of RifeQvitcR GorkE Of the

U-shaped portion 184 1s bent downwar and therefore the contact-point 190
of the novi nt7Gisptessed futitendownwgd ard the switeholi8rignovs fullyvaperadd (Upwardy swi t ch

128 is openipg. at this s . In Fig. 31 1th nar t rd 12 has en fully

i nserted int %gg‘ﬁﬁ?qta%gpl&i %ﬁﬂ%‘?’ d?f%.ce#ﬁeémiagﬁa?%wfgg tgqm %%‘En‘fﬁr aped

portion iB4 fbingRYthd sfdck 302 60MtcdGWitcH déhtdct 1T, EnaRg the spehig oieienwar d and

the switch 118 s now fully opened. Upwardly faci nt{‘; contact point 190 is
k?élhm o]

now di spl ace@wiierklB ¢hel qayd vaaved goout @At ldbmpnahis iy o epmpeasaRios et act
T e 192 BlsbRbE RARRRROPAs bl RUHACOE PRFBAREAL g, o ch

118 the card as nove conpensate for the
t ol erances i suntdws it'ie itckxisting Smant cart ceaferoy Mahen tard 19iispfutly imsettédninto réddes

distance is the sane as jt is in existing smart, car.d readers. Wien card 12
is fully insel% @ﬂ“‘?aﬂf’ﬁﬁ’ﬁéa‘ﬂ’é*aleé i‘ﬁ?“ﬁ‘?ﬁf‘ff‘gqgf";‘? SEitgy ‘ﬁﬂpﬁé‘@ggﬁﬁ‘ei nsertion
i ndi cat of5 SWehdillg dded of Sar@RENERE RXivhih ok InseRiRdM inlicafR Rite 1 BgrHvides anThe

activation of inSertion indicator switch 118 provides an indication to the
equi pnent i nindicativncty thesequiipment]igto whick rader|239 isrinstalled that sma card comtadiet s 14

205, CLSE1 L CPAYEaRRa) AR b g s 22 The (vo s e contacts
The two switch contacts 174, 176 are stamped and formed and will be
supplied on separate carriers (not shown). The contacts 174, 176 are assembled by

20  first cutting loose one piece of the contact and then inserting them into frame 230.
Then the solder tails 194, 196 of the contacts are bent into position. First the moving
detection contact 176 is assembled into frame 230 and then the fixed detection contact
174 is assembled. The basic assembly of the contacts 174, 176 is thus the same as the
signal contacts 22.

25 In each of the stacked configurations 8, 108 of smart card readers
described so far herein, the upper smart card reader 10, 110 has been electrically
coupled through a PCB 16, 16, 106 to the motherboard or main board of the system in
which the stacked configuration is attached. It is to be understood however that
alternative methods of electrically coupling an upper smart card reader 310, 410

30 (including readers 10, 110, 210 as well as other readers) in a stacked configuration

308, 408 (including stacked configuration 8, 108) with a lower smart card reader 320,



supplied on separate carriers (not shown). The contacts 174, 176 are
assenbled by 20 first cutting | oose one piece of the contact and then
inserting t ' frame 230. Then the solder tails 194, e
contacts arg@l})el}r(l’%gs?nto position. First the noving det ectf%ﬁﬁscog;rﬁntggt 176 is
assenbled into franme 230 and then the fixed detection contact 174 is
assenbl ed. The basic assenbly of the corécts 174, 176 is thus the same as
the signal coné{?ét i‘&fﬁz 25 In each of the stacked configuratigns 8, 108 of
smart card readéef@ne %’Ee?%éﬂzosézq%‘V%@S@FWWP‘F%S)%%@’“&?&"F‘PP ¥ r eader
10, 110 has begp.gigctrically coupled through a PCB 16, 16, 106 to the

not her board or nmain board of the systemin which the stacked configuration
is attached. It is to beAsshdensboedmplaieFg: 32,hat reader 8 £¢ may beeesmtaipds of

Feader s 10, 110000 sOhgRRR a0 B e Blent FRSoH 308 Piebleton Pt M at 1 on
308, 408 (ipcl udiaes %@&@@%xﬁ%j ¢t ﬁgl'b&aers%m 108dctivhicRompbtRIs2NERd card

reader 320, WO 01/03052 PCT/US00/ 18296 -23 420 (including readers 20, 120
as wel | as ot h8exibledeibr Ppxible foil 398 inillubizativelygeupiéd toREB 3 Wbwehichi is noupled shown,
for exanple in_Fig. . 1 read 10 may, b lectri.call coupled to

mot her boar d 30&’%@5 %63‘%]5&5?%%08{3‘%8% of‘i'pxgﬁrorﬁx‘%%gm?r—/ﬁgeﬂ%fv Y isp‘?"fﬂf on 398 5

i ncl udes tracegxdmild, iSHaMom BRE R Fip®2 fadse HiBPR 4y intiedd 4 Rbidh Jonponent s
82 on the flexible foil. Flexible foil 398 is |Ilystrat|velgﬁicoupl ed to
PCB 316 whi ch havirgrestastiviag 396tfetmed thregein for direpilyicouding de tals 2Q0lgfignghper r eader
310. Alternpati eﬁ[m! ' t ' JdR Fl.g. 32,
flexible fg?I g@é%ﬁa%ai’%?%\égégﬁ%%%#. ongg)ﬁ %@vgﬁ%gﬁ{:%}rq%ggﬁ lsvﬁlnsgswlg f ormed
therein for di tecédelingofhk invention fofldxibl2HilGOS & ignakd dhaneleaednc and | eaders
of switches allow ng PCB 316 to be discarded. It is also within the

t eachi ng of t hESTRAREMESHN for flexible foil 398 to be used without

el ectronic conponents 8Z. .Y8t.-aRGhh '%/ﬁ-n L4 el €1 @ coupling
top reader 310 in a stacke &c%n?%uﬁgfﬁ%%ﬁéggtc% agl ég%#r ane 298. Top
reader 410 mayBteckel ewifiguméibh §08 it 5 lead fipine ¢98.0 Top tdadertdd G mthy b0 4leltyicdlyad frane

498 which iLlustratively i - pi t d. and_f d f . Lead
frane 408 Il ueeecs TetieensBdfy g Bamt 40 Rooh ABSeREbass P ePBicect f oni c
conponent s ( NOktaGPévuil fSrafell ifQehe ONedd i eRBd iddhaAREIr4ARS (not SRAG) f:dﬁ%ﬂ'ﬁg 498

i ncludes front and rear rails having contact vias 496 formed therein
leaders 497 to electronic components (not shown} carried on the lead frame 498.

Lead f_ra:rie 498 includes front and rear rails having contact vias 496 formed therein
for directly coupling to tails 26 of signal contacts and leaders of switches.

20 Fig. 34 is a perspective view of signal contacts 22 of the present
invention prior to insertion of contacts 22 into frame 30, 32, 130, 132, 230. Front
support section 72 is removed prior to coupling of contacts 22 to frame 30, 32, 130,
132, 230. Rear insertion support section 74 maintains the alignment of contacts 22
during the manufacturing process, and is removed after contacts 22 have been inserted

25  into frames 30, 32, 130, 132, 230. Retention tab section 84 of contact 22 is inserted
into contact mounting notch 44 of frame 30, 32, 130, 132, 230 during assembly. Tail
26 of each contact 22 is bent during the assembly process in such a manner as to form
approximately a ninety degree angle with the remaining portion of contact 22. In this
manner, tail 26 becomes the electrical leader of contact 22, and is the portion of

30 contact 22 that is soldered to the circuit board to which reader 10, 20, 110, 120, 210 is
mounted. Curved connection surfaces 24 of contacts 22 provide for a low coefficient

of sliding friction with card 12 during insertion and removal, and also for reliable



for directly coupling to tails 26 of signal contacts and | eaders of
swtches. 20 Fig. 34 is a perspective view of signal contacts 22 of the
present wow@aés:on prior to insertion of contacts 22 i ngenddoaiRos30, 32,
130, 132, 230. Front support section 72. is renoved prior to coupling of
contacts 22 to frame 30, 32, 130, 132,,230. Rear insertion support section
74 mai ntains the alignnent of contacts 422 during the manufacturing

process, to franes
50, 32. " 130, M hish Ok G B SRS etefol M RIHERBE R sotact 10 {20
i nt o cont actpositivindd to e smrxghodkl@dséthfaraxmdiientaa%urﬁ&m id Bidsed 2igrasdilyy tong
assenbly. Tail 26 of each contact 22 is bent during the assenbl process

in such a nesfdp foree erpthe pitom surface (and gyentyally opicardicpniaets Adkof 680 B2 wit h t he
remai ni ng pOJefd %Eeﬂ%dﬁx%@&ér 1%220 id tlfb 910.menner, tail 26 becones the

el ectrical lea cont act and i ?1e portion of 30 contact 22 that
is solderSed to the ci Aslshciwmdmedammeym*ﬂgﬁﬁ,eaténﬁorﬂi@bséwpn84[6£s1grﬁ0 210 is
nount ed. Curved cqnnecti surfaces, 24 of cont.ac %4 ovide for a | ow
Coor T ci ent CORPOS BF thEpe PR ol Bl oLt ot £ RESRPET B ISYT  eroval
and al so f OrcafdkidR ) ME20] RORAGK BE TSV 48286t 2224 I@hﬁalmoccehtaaoupl i ng
with card 12 during operation. During nmounting, spring contact iIs

posi ti oned trmmnsmtph@ phizateei3&er Ridring esserablyc Reteation barb 85 0fcontrct s bi ased
upwardly to bot 1.0, rfac eventual |y on card
cont acts 14)226¥ oggfcgsol@at IE%I?OPIN sreﬁmg’l"ttbégtg’%ce) R %‘&Ppﬁaut'?ﬁrmf’f 120, 210.
5 As shown, fio, netmmnloefrmmesﬁbgsz 318 this fasidr, Karb gSkecaR tetaioBtbol Si gnal
contacts 22 is shaped for insertion into cont act nount i ng notch 44 of upper
and |over csstionBdefipme 38034 20. Retention tab section 84 of cont act 22
Is inserted into cont

assenbly. Retention bg&%o%lﬁﬂgtogg%tpg%%ﬁ%%ﬂnm orrre tgeghe? t?t%bféﬁ-f Iows
retention ta:bnmnbnml brearnt nard r¢aders bp imegriving thmctontaeﬂdmaeht]sﬁpp‘oncmu theot ch 44 of
frame 30 or . In thi g_ﬁm‘:mner1 barb 85 sec es .ret 5 E&@ggaaection 84
to frame 30 “3?""% “GRAEte "tS‘f“'“fsﬁ‘ée’BP‘éFé irectly BHfe Samg >t he

hei ght pyrsobligdre &fno e iR Al coniRt dlerfédt JuppRAdd ﬁ?ﬁaﬁ}y and iREGe np9 t he
contact el enment support and the frane. Because the contact elenents are
mount ed di r gged tp adIQWtfhrevemalrmomn t Fusthermpae because thererieng separatersentdets or a
separate co r r dto allow
for verti calrkﬁ%?ne%'lt %Jr]? (B&E ernor %un%g'%@gg}sggp%g?’geabggnlg&%esggp%?ugi}%g nt act

el enent supiont thetréading to ﬂmenmtmmpsnmemhbreﬁomtheamvemgmm darl nove such a
support

reader.

20 The present invention addresses the low mean time between failures
problem of conventional smart card readers by eliminating the contact element
support and the moving parts associated thereunto. This is accomplished by mounting
the contact elements directly to the frame of the reader. Therefore, the only
movement of parts in the present invention is the spring action of the contact elements

25 when a card is inserted or removed, and the opening and closing of the switch that is
activated by a fully inserted card. Because of the very limited motion of the contact
elements of the present invention, and because of the extremely high mean time
between failures of the sealed switch assembly used in the present invention, the
present invention will last longer than any device into which it is likely to be

30 integrated.

The present invention addresses the complex manufacturing process

associated with conventional smart card readers by integrating the contact support



fromthe reading to the initial position as there is in the conventional
smart card reader. 20 The present invention addresses the |ow nean tine
bet ween fail ur robl em of conventional snmart card reaqﬁxrgl i m nating
t he cont actd@logﬁ?g?ﬁo support and the noving parts associ ate S??zles?éedunto.
This is acconplished by nounting the contact elenents directly to the
frame of the reader. Therefore, the onl y'25'm)vement of parts in the present
invention is the spring action of the contact elenents 25 when ad‘ifcafd is

i nserted or retih&s frastd Berselbeamponenitioldthegnatreayt readrs g mauptrddiysetty; s
activated by a,f , Se : N Sdd¥icdd. Bubigdnpre i on of

t he cont act efoet#ée%ﬁé’g%{Qh@%ﬁiﬁgégﬁ%ﬁﬁﬁ%ﬁﬁ?gﬁ&%&l bec?ause of the

extrenel y hi ghtheeamadts sre mobstedveahe framé e egrowf ardivenfoenddad itagiatgrdupassendbl y
used in the present .invention, the Pglresent invention will l|ast |onger than

any device int thetply Systheg sipglifying dpgm fa}ﬁ’&“”oﬂ_épm‘fﬁﬁgr ated. The present

I nvention a?dr esses the ﬁ@gﬁa'sﬁff iR ldEde D he RIBERSS prafaatdt BshrgV th
conventional smart card readers by Integrating the contact support WO

01/ 03052 PCT/ Us@DéstaB2@Bsumion aisbtiated with conmentidebdacked cunfigweigrosmenttardf t he

smart card reader, aje unted direct] to.the frame, the complexity of the
nmanuf act uri ng Wﬁ%@%*@%@?&é‘af C‘ﬁﬂ‘%ﬁ&? Wé’,mun{eﬁéo &5 RP%@% giggur’tg)oﬁgu nted to
the frame as apgf QYBsideHid GENEQ! B Hpep and thd fowr ShAEd rehdid. EINe gretedither

sinmplifying the manufacturing process. 5 The Er esent invention addresses

t he probl em of inyeitinatiows for thetustefdheireal astate qudpis PENES HEGHHPOREPYABEHE at ed

wi th conventiopal stacked. confi td t I r | ow ng
el ectrical Téong‘ém% Ctlr(%ulf)goaﬁ%%%{déeeg‘ *%%%g%irl?ﬁ%esgl al&:tﬁﬁ?:gi&{dé%;gé?%! ®that is
posi tioned bet yr@MehigHRRaEanATOr thd Molivglof slEatfital canporermderan. Beeause esent
invention allows for the use of the real estate on this grinted circuit

board by spaci Agthisalesighitherpis plestneret 6541 estatecansBRiionB it %@Wﬁ@r"“%d | ower
smart card readqps, :@9&?:% sid of%%ﬁh{éﬁcﬁm&aﬁkwcfﬁ@ﬁﬁt&ﬁéd feler{@Um | ng of

el ectrical conponents ereon. Because of this design, there is alnost no
net real estat gresaniremionare mountadt her t he conponent side or the trace side

f the printed circuit board to which the stacked readers.of the t
Cnventi on B o mount ed. P HRHEHOBENCEIRS Ton bR CFORoHG CReL QaEERris e

detail with refgranGerkes dnbdifhdivariaioal end Bedigeaseml d@ withinaht @opend and
nodi fications exist wmthin the scope and ) ) i
spirit of the present invention as described and defined in the following claims.




spirit of the present invention as described and defined in the follow ng
clainms. WO 01/03052 PCTI USOQO 18296 -26- CLAIMS: 1. A card reader of the
type for weoeddssng a snmart card having |eading and traptiQSoAgsgs j 0i ned
by sides and laterally and | ongitudinally spaced card 5 contacts on a
contact surface, the card reader corrpr_gg_i ng: a frame providing an insertion
openi ng havi ng opposite sides for slidably receiving such a smart card, a
plurality ofcygpgr contacts for engaging the card contact, an insertion

i ndi cator swich, said switch being positioned and 10 configured on the
reader to establish when the card is positioned such that the card

contacts and reader cqntacts a({e ngg ed, ind a spring el enent for engagi ng
a side of such a card'to u Kqader 81 @e hpgdenieteivipga pybeard Bawdngle of the

openi ng. 2. lzﬁlﬁn%ﬁﬂCiEﬁElir%fedgés%iﬂkdébjP S Mardel®y éﬁﬁ&&%@%ﬁlﬁfﬁaﬁ&fca&m ated at

15 one side of the reader oOpéning.” 3. The 1 nvention n which the
i nsertior® i regntagisen aspntagsisurfacs, the sard readentomprigiegect t he presence of the

| eadi ng edge of the cargd. 4. The invent.ion of claiml in ich the reader
contacts conprise tV\%éé’el}?r%vf“ﬂg%ﬁ?%‘fémfWm%éﬂﬂg%%gﬁlg\{a I on contact
strips, the slidably rétaivingguetla afdrt &sq)ondi ngly spaced apart nounting notches

for receiving the contacts while they are still connected to the strinp,
the strip being renovaplualityof reades cordprss for engaging Hlistcard pntaat,ed on the frame.

5. The i [ f ' ' ' [ bei . fi.ned b
Cect i ons and. bot t om s8alnen mifaloR 86, 8 RO ihe s BntBnelint bt com

sectionsl0 2onfankd orethd esaderan estatilish awhien the@ai{is poritioned kicARhdt &e ddfddi Ng such a
card agai nst tge to(g é(?ecti on. 6. The inyention of claim5 in which the
frame is a fOP@EY angeader Gontacts arp engaged, 3idyi di ng the inserti on opening. 7.

el LT o L ISR bR SR U, (1,
8. The i nverdghiost the oppositerside of thempesingg a printed circuit board
2. The reader of claim 1 in which the spring element is located at
15  one side of the reader opening.
3. The invention of claim 1 in which the insertion indicator switch
is positioned to detect the presence of the leading edge of the card.
4, The invention of claim 1 in which the reader contacts comprise
two sets of contacts formed and spaced apart on contact strips, the frame having
20  correspondingly spaced apart mounting notches for receiving the contacts while they
are still connected to the strip, the strip being removable to leave separate contacts
mounted on the frame.
5. The invention of claim 4, the insertion opening being defined
by top sections and bottom sections, the notches being formed in the bottom sections,
25  each reader contact having a spring portion for urging such a card against the top
section.
6. The invention of claim 5 in which the frame is a molded, one-
piece element providing the insertion opening.
7. The invention of claim 6 comprising a second reader stacked on
30 the first said reader with the insertion openings being in vertical alignment.
8. The invention of claim 7 comprising a printed circuit board

sandwiched between the reader frames to provide contacts,

R O



sandwi ched between the reader frames to provide contacts. I1I1LIT1T 111111

liii Vi 111l *CL MS W 01/03052 PCT/USO0/ 18296 -27 9. The

i nvention of claim8 in which the PCB has a portion ext ' ond t he
reader franb@%4¥H8%| ectronic conponents carried by the P%&qhﬁ%g%ﬁhe

I nvention of claim6 in which the reader frane is forned with snap-nount

l egs to engage a hole in a PCB and hol d#he reader to the PCB. 5 11. The

i nvention of claim6 in which the reader frane is formed wth spacer posts

to hold the reader relathve {fbeinvetin ofdaimia whichthe P6H 136 28PEPM 6 i n whi ch
the upper section .is.f @g ' Walol I fhepecpl3. The

I nventi on of c?xg?nr%ir% bleﬁé |%ﬁ%‘%|§ aﬁg%%id%ﬁgég@%xggdnﬁ%dn?rgg@n%gef% wth a

mounti ng peg extendi ng upwar dhy invemion efchinc®nnerich the baderdmedstrined a cor ner
openi ng of a second reader stacked qn the first. s The

id reader..
i nvention of cWHhmep-MeImhieee i etn_ﬁ@eraé’ﬁlfé?a?gB@BﬂP?@ﬁgee@ eBtOtP%g{éBa smart
card with igs card contagts F[‘ﬂginr\}%xtféﬂ‘é@élgilrﬁ’ﬁerwﬁi@fﬁh@gea@&"mﬁrigfc‘fmed he
reader having an upper set of reader contacts and a | ower set of reader
contacts. 15 1ldith Hweer posend hald thefreadbraklatidettoia®Clhi ch t he reader frane

conprises wupper and |ower frame conponpents,.16.. . The invent.ion of claim15
in which the upper frané corré-gﬁgﬁ"?mg’gﬁgc FMP‘?‘?‘MBHWSWEIH?ISﬁ@%ormd
substantial 'y {ggatidkdliidhoiOinidd cotner.OVMEr conponent can be turned over to
serve as an upper conponent, the spring el enment 20 being renovable from one
of the frame conmponents.1317. Thaiventisaef tlaim &in whigh the ppper sechipn sHomsd

I nsertion ipdicator switch i n one af .the :

conmponent 5.1818'."""1 ﬁé’lquﬂwfﬁg&ﬁ%@ng‘%‘?’%@y fop %ﬁgﬁﬁﬁrﬁg% }negéf |J6%%§1rr§§r ection
swi tch conpri sgsentheldR s6dthd fdad&RMnkRAon AKire shidirkadter. SWi t ch cont act bei ng
relatively 25 novable in the direction perPendicuIarIy to the direction of

card novenent such that ihe MTsaamvegiosegelaiss | imwhiehihg regie 1s wef P swi t ch
contacts. 19. ;I'egg a%ﬂ%‘?&%%‘?{s f%dﬁéﬁ%%%ﬁ?%\ﬁf\k%mﬁg‘gg‘e@g doeAwaR) afet s extend

in the direction of novement o the sw'tch contacts
bei ng reader having an upper set of reader contacts and a lower set of reader contacts.
15 15.  The invention of claim 14 in which the reader frame comprises

upper and lower frame components.

16.  The invention of claim 15 in which the upper frame component
and lower frame component are formed substantially identically so that a lower
component can be turned over to serve as an upper component, the spring element

20  being removable from one of the frame components.

17.  The invention of claim 16 in which the insertion indicator
switch is on one of the upper and lower frame components.

18.  The invention of claim 1 in which the insertion detection
switch comprises a top switch contact and a bottom switch contact being relatively

25  movable in the direction perpendicularly to the direction of card movement such that
the leading edge of the card will move the switch contacts.

19.  The invention of claim 18 in which the switch contacts extend
in the direction of movement of the card in the reader, the switch contacts being
relatively movable perpendicularly to the contact surface of the card.

30 20.  The invention of claim 19 in which one of the switch contacts

is formed with a ramp portion engaged by the leading edge of the card, the ramp

L



relatively novabl e perpendicularly to the contact surface of the card. 30
20. The invention of claim19 in which one of the switch contacts is

f or med wbbhossy anp portion engaged by the | eadi ng edggcpiisfohigogar d, the
ranp 111111211211111212111 L 11111211211 WO 01/03052 - PCT/ US00/ 18296 - 28
portion being configured to nove the_zg)_ne switch contact in the-direction of
the - - novenent of the card as well "as away fromthe other switch contact.
21. The invention of claiml | ' . | Etjon. openi is configured
to recei vepoéﬂ‘ﬂ4 %%l?%-opﬁg%ﬁ‘glr}eosnéz’%n%\ér]é&r(}%@;ﬁc{’ﬂ%&gb@%ﬁ%-'Bgloﬁgledefi ned by a 5
top and bohbwMeneof the Bdd as Well ALy froRDiht attieh swigtht@ntacovi ded on the bottom
section, the upper section being provided with an el enent  for urging the
card against the redder Theivertiog of olaim }anwhich therinsertionropemiag i 21 i n whi ch
the el ene ' ' E Fona the spring -
el enent - bgoﬁgg%%%%tér}%da@g%%{gk’?sg 1 J}gﬁ%&éé@@g%@gﬁ%@%b gaai nst the

r eader Xontbpahdbottom se2Bons;Tthe riaderennticts beihg ptosided dn thedoticinsectianREB and a
flexible foil connector sér' ..connect i one Qf the card readers to the
PCE. 4. THECT SRR hedhe EsPVidrd Vit 31 et A ging thecar againg theseader  arre

providi ng &apegction between the upper card reader and the PCB. -- 15 25.
The invention of claim8 further conprising a second PCB _above the upper
reader and wherein t28e ufpemvemsimdef clain 2binf which the elementiad springrart car d

ith i d ' . dl » facing d I he read
havi ng.  arcpFRRCAaEe Brind BaamRaR shrfhe lemREbeth BROGUR! froibedac, " Cont act .

- - 2610 Thendl@thfdknesRadlaghihsithe readshedrdcts. t he frame<is formed to - - 20
i nclude a guide ranp _adjacent the insertion openi card reader

nt tl erti ng. - 27. A
of the type for recéPvi ndhainygtion of glaim ﬁ&%ﬁlwg%%%g%aﬁ%blﬁrﬁall i ng edges

j oi ned by &Pord éo%gcgﬂé[é%ed@rmeéap&lg%éfg{oqﬁéi,é&spaced card contacts on a

contact surtace, the car conprising: - - a frame providing an
i nsertion openi ng- ha4i ng Thpwventioa of tldins 7 tomprising a PEBahd didall framecei vi ng such-
a smart card,. - reader,  contac engagi ng the card

- a plurality of f
Sont act , - cpraviding cateeiion eyt Tne UpPRLE o0 BSOS PO Rl onont | o7 ovi di ag ¢ he
25 T

i nsertjpn ---- The invention of claim 8 further comprising a second PCB

above the upper reader and wherein the upper reader is configured to read a smart card
with its card contacts facing upwardly or facing downwardly, the reader having-an
upper set of reader contacts and a lower set of reader contacts.

26.  The invention of claim 1 wherein the frame is formed to - -

20 include a guide ramp adjacent the insertion opening. -

27. A card reader of the type for receiving a smart card having
leading and trailing edges joined by sides and laterally and longitudinally sﬁaced card
contacts on a contact surface, the card reader comprising: )

a frame providing an insertion opening-having opposite sides for

25  slidably receiving such a smart card,

a plurality of reader contacts for engaging the card contact, and --

the frame being a molded one-piece element providing the insertion
opening defined by top sections and bottom sections.

28.  The invention of claim 27 in which the reader contacts - -

30  comprise two sets of contacts formed and spaced apart on contact strips, the frame

having correspondingly spaced apart mounting notches for receiving the contacts

0T —



openi ng defined by top sections and bottom sections. - - 28. The invention
of claim27 in which the reader contacts -- 30 conprise two sets of
contacts fQyHBHesasd spaced apart on contact strips, the fpganmoosiszes havi ng
correspondi ngly spaced apart nounting notches for receiving the contacts
trera treererer e e L MS W 01/ 03052 PCTIHUSOO 13296 -29 whil e
they are still connected to the strip, tHh€e strip being renovable to | eave
separate contacts, nmounted on the frame. .29..The invention.of claim?27, the
not ches bei ng wgﬂmwﬁsvﬁeomsﬁ?‘ffaﬁ?%%ﬁ%eﬁ?? BelgTemgaRbls to leske g@?jl aLpavi ng a
spring portion.f @t Uhfintd oidkdrangard 5 against the top section. 30. The

I nvention of clarm 27 conprising a second reader stacked on the first said
reader with the inserti @5 op&hemysntioniofiglainn2% getrotches bpinggprmasdinitd a

' d ci i § board. dw ched b h id
Contacts. 31, AN OGN G Grogcann oo EPRGon 1 ERs pRARERY O, o

10 switch igcl hlé:giﬁggthgtdpcggctgﬁﬁ_tch contact and a bottom sw tch contact each
swi tch contact ~extendi gghi n the direction of novenent of the card in the
reader, the switch cont @6t s Theinveptiosiofelpipe?compviara spepng Feder sfasksd on

per pendi cul arl di I %g thatmidignd £adi ng
edge of the Ca%ﬁx\%t‘{r{??ﬁ%@%ﬁ%ﬁ%ﬁ@&ginéﬁﬁ%gcmeg@gS n 1%%}4&#8%10 ?%113 cont act
surface of thepgmedicirchfi b3ad sdlievidtid betveanthofeaddr fiame8h rrovidddontactone of the

i tch contact is forned with a ra ort]j d.by the | eadi d
E}Mthe card, t?\e_ Ir:mp_ ﬁdrtwgﬁeﬁg?ﬁﬁ’ggg ﬁ"b%f‘g’ﬁ“en %@%ﬁlgngﬁg‘ggﬁ; tnghe 9
contact | nibhesOhilihdifle Rlop'sWich ENRIER( kol RE R BPeAtR bt olteay 1 om

the other switc card reader of the type for receiving a
smart card havesiendi} ihelediiregticoed niaverntrit nfthe dapd 3n theirgader, thy switchespnianly .

| aterally and | angi tudi nal |y spaceqd. card contactss,on g.conta urf ace,
the card rgadePelﬁ% ’i"féll’?'ﬁtf’."x e?‘}éﬁéﬁ?ﬁ%?ﬁ?‘ﬁ@mﬁﬁﬂ}’ ﬁostZ‘F?F%C m%b)génaf%g havi ng
opposi te si des f,0kmers kiR Yhe1081\ IR0 fINCrBw I RS Ve tBEEWitchRofatts Adriay Of |
reader contacts for engaging the card contact including an 25 upper set of

reader cont act t thecordact snface efcthe efrd.r eader contacts, and
15 32. The invention of claim 31 in which one of the switch contacts

is formed with a ramp portion engaged by the leading edge of the card, the ramp
portion being configured to move the one swjtch contact in the direction of the
movement of the card as well as away from the other switch contact.
33. A card reader of the type for receiving a smart card having
20 leading and trailing edges joined by sides and laterally and longitudinally spaced card
contacts on a contact surface, the card reader comprising:-
a frame providing an insertion opening having opposite sides for
slidably receiving such a smart card,
a plurality of reader contacts for engaging the card contact including an
25  upper set of reader contacts and a lower set of reader contacts, and
wherein the reader is configured to read a smart card with its card
contacts facing upwardly or facing downwardly.
34.  The invention of claim 33 in which the reader frame comprises
upper and lower frame components.
30 35.  The invention of claim 34 in which the upper frame component
and lower frame component are formed substantially identically so that a lower

component can be turned over to serve as an upper component.
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wherein the reader is configured to read a smart card wwth its card
contacts facing upwardly or facing downwardly. 34. The invention of claim

33 i n whivednoidsesar eader frame conprises upper and | owerpdfagmngogponents.
30 35. The invention of claim34 in which the upper frane conponent and

| ower frane conponent are forned subst_g@tial ly identically so that a | ower
conponent can be turned over to serve an upper conponent. U II1] 111111

L 111 11 1111 L %/I S ){sﬁ%Ol/ Q%g%gclPCTg%JSOO’ 18296 . -30 36,. The invention
of claim35 conprisingtan i ReSYPTSR Of Kig Ay SomPrisiie aninsertion idicalor one of t he
upper and | agfchbarRie® of 0RO BMigper ahd- lowerdditk doapdgéntdf the type for
receiving a smart card having leading and trailing edges joined by sides

and | ateral ly and | ondt udidrfard rpadep afibe typs for recviving e sraarcasd haviegpnt act

surf ace, ¢ hokfhdiiasiy GO 0iad i AR SUSLAARY BRELILRD OPeN nO

havi ng opposi recel ving 'such
pl ural ity ofcontaaden aconthasiufadepthe eard aadagobrpeisigr d contact, and wherein
the insertion opening is configured to receive a double- 10Q thickness snart

card, the opening bei RJTANEMProYA¢ing gn insqrtion opRINgMaYIBRECBRASHLE 8ASS fof he reader

contacts beigﬁgalgg,péégg s0&h § BfarPQEd oM section, the upper section being
provided with an” el enent for urging the card agai nst the reader contacts:

38. The invention of elphiralitgdfieadenkonticts foe engagimgnite dasd contaot, and) el enent
attached to the top segtion, the spring ele t i ng .conf.iqured to urge a
15 single thickness ci‘?’&”é{b@FHEmeﬁgpﬁ”g&ﬁﬁF‘%}{eag?g_ e'fé@?d%\'?"gﬁrd reader of
t he typeld orthicReeds ymﬂgca?d,&mﬁenﬁgrbléingayﬁﬁw byla@as! Adibodofh debtitinkthg edges

n

joined by sides and laterally a ongi tudinal ly spaced card contacts on a
cont act sur fraedsr contastscheing previdesd-ondtherpotios segtiom therupper sgetipnibgingg an i nserti on

oPem 1, T BBBRGH hEcTo Fps 8 Bl B B g o 3 | card
i nsertion indicator swaBlchTheinvention of claim 37 in which the element is a s{:ring
element attached to the top section, the spring element being configured to urge a
15  single thickness card against the reader contacts.

39. A card reader of the type for receiving a smart card having
leading and trailing edges joined by sides and laterally and longitudinally spaced card
contacts on a contact surface, the card reader comprising:

a frame providing an insertion opening having opposite sides for

20  slidably receiving such a smart card,

a plurality of reader contacts for engaging the card contact, and

an insertion indicator switch,

wherein the insertion indicator switch comprises a top switch contact
and a bottom switch contact being relatively movable in the direction perpendicularly

25  to the direction of card movement such that the leading edge of the card will move the
switch contacts.

40.  The invention of claim 39 in which the switch contacts extend
in the direction of movement of the card in the reader, the switch contacts being |
relatively movable upwardly and downwardly by the card.

30 41.  The invention of claim 40 in which one of the switch contacts

is formed with a ramp portion engaged by the leading edge of the card, the ramp
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wherein the insertion indicator switch conprises a top swtch contact and
a bottomswi tch contact being relatively novable in the direction

per pendi culyg biazesd to the direction of card movenment sugpphfdadssidie | eadi ng
edge of the card will nove the swtch contacts. 40. The invention of claim
39 in which the switch contacts extend %12 the direction of novenent of the
card in the reader, the switch contacts in relatively nmovable upwardly

dd dl t.h 30 41. Th f I 40 whi ch
of the swt chy%oaﬁ%ﬁéaﬁgg%?mmﬁo%@%ﬁﬂ# et Srrgh & The.

| eadi ng edge ofofddRntdHie cadiSs WAIR dWa %&Aﬂthéé&;ér'sbmbﬂéddtack' I II 111111 L Ms
Wc) 01103052 PCT/ USOQ 18296 -31 portion being configured to nove the one

switch contact in the direction of the novenent of the card as well as
away fromthe other switch contact. 111211211 111U TELEL TEEEE B 1ILL rs s
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