/310 CT 2003 SPECI FI CATI ON PORTABLE SMART CARD READER ASSEMBLY 5 Field of
‘the Invention The present invention relates to a portable smart card reader
assenbly serving to provide connection between an electronic smart card
and a further electronic device, e.g. a reader of the kind as used for
PCMCI A type cards 10 Background of the Invention. The term"smart card" is
used bel ow to designate cards of essentially rectangul ar shhfel lich as
bank cards, prepaynment cards for pudpgricAerinQnes, pay TV services,

- security cards or personal authentication cards. The format of such cards

I s standardi zed a ¢ contact pads which is
situated at a ﬁSR %tLEOgM Asst i:Ymal n surface of the
card and is E Egefcteg with other electronic circuitry for perform ng
resp%ct ive tions. In conputers, especially personal
conputers, |ap- OTh&)pﬂeEﬁrﬂ)ﬁl‘Bzehﬁoﬂ ﬁ:ldﬂ@dompogablbmﬁraﬁaaimhderesnm tavinge

el ectroni c PCMCI A rds _havi,ng a.simn smart card
but of greatté)rpr?w gfiﬂgggponl'ﬁ t%“"%fy%‘b‘t“‘l%‘%m&é" Sdn#a%ar%%’etﬁ g%{h ele ?‘H. zed by the
" Per sonal Codpitese.gMermdyr d@dhelkindae nsedtfooP@MAdstypé eardon” (PCM::I A, and in
particul ar many desk top and nearly all portable conputers, include a

PCMCI A type card reader The term"PCMClI A card" is used below not only for
al | '@ards t haackgroungod di ARIGN. wi t h the PCMCI A standard, but also for any

simlar cards thahlareens'sslaaﬁeatdr@dlhsxd beeHhaD dudigfiaté aarahap@seramdyt hat are
term nated at one ,25.end béba ]coQ ector matea e connector of

the PCMOI A cKFHENgUALIaPE, sg ETSP%“‘*’PE& Q%A%O nglr’ﬁ)'ie PP SebPhere to
an el ect r oni TVdemiices, muﬁwrdmds@r@emem authpetication parisit Thhforhatdfsocle cards any

redd and o W8N SE8 BT ARl BRIFCA ae;gaagvrrhmgtmar (8a gapabl e

of readi ng bot car ers g_eneral |y
i ncllide an atheptiisrpredediped r@atlmmﬂ@memsmprofﬂw cqapfbang} is epnestedVigt car d

t hi ckness, a&ﬁe@aéar&nrpmfhui&,efo@@Eﬁ%ﬁ&ﬂﬁgréa;,e&keereeﬁsﬁk ogaﬁﬁaest or, i. _
PCMCI A type and spart card X exa rH&;s pe of reader S
described in FrenBHCOHRUEsHs eéé%i‘?@di%ﬁ?ﬁ ]I'—Clﬁn?uéeésf P3O IR, lthactCB’ﬁ'f

5, 198, 645. Aimefdaﬁhglga:louﬁnmmﬁserebb@dc POMETiopleg4in pa‘tiehﬂmgmlsmmﬂrl on EP 0
552 078 35 onsi sts of Ard and in
fitting an a%%’(ﬁl'nta Lifajmart ﬁ or r%\nfll? tﬁ{ekﬁ&ﬁ con%re:?%g%@grrar n face. A
stilkp furt hestammrmd)bvﬂls“ﬁmp@éé‘@nwtduh@mmt@m Intgrnatiorab 8 sETEURAT ch
descri bes anaaﬁa@mr aR@ REPArBcfir B8k Eksk RPardaRkallp bR partiiadehputtte adapt er

el udes a 1nclude a PCMCIA type card reader. The term “PCMCIA card" is used below not
only for all cards that do indeed comply with the PCMCIA standard, but also for any
similar cards that are substantially rectangular in shape, and that are terminated at one
25 end by a connector mateable with the male connector of the PCMCIA card reader.

! Further, the term "reader” is not limited here to an electronic device performing a read
operation but shall also cover any read and/or write devices.
Special card readers are known that are capable of reading both smart cards
and PCMCIA type cards. Such readers generally include an adapter enabling them to
30 adapt to the differences of card thickness, and also two different types of electrical
connector, i.e. PCMCIA type and smart card type. By way of example, this type of
reader is described in French patent application FR 2 687 238 and U.S. Patent No.
5,198,645.
Another solution described in European patent application EP 0 552 078
35 consists of reducing the thickness of a PCMCIA card and in fitting an additional
connector with flush contacts on its main face.
A still further solution is proposed by U.S. Patent No. 5,296,692 which
describes an adapter capable of being inserted into a reader. The adapter includes a
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,31fC1JT‘2003 receptacle that can receive a PCMCIA type card and a smart

card, the cards being positioned one above the other. This results in the
sl ot through which the cards are inserted being of greater width than the
sl ot of a conventional card reader so that the adapter does not have
standard di mensi ons and cannot be used directly with an 5 oddildr¥liPCcvcl A
type card reader. U S. Patent No. 5,548, 485 teaches a cover assenbly for IC

d k | ds t h dopt ed
For mount | ngSFPANE o B FeBSF EOORC Ih SR Sebh I SRS T SRR PG br | d
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and are not 0
docunent ., SBeriflfe bPERAROLANG e Fuctor UL AoRR ARFRRIGRY bl b °
m croci rcui tawm doesinietrhave ﬂt@ndﬂrdldn@ens@nﬁ B cahmet @ml,lsedtdmesﬂ}nmthuam ended to

trangfer dat&dﬁﬁmmlﬁt}lﬁél&r&fead@rd reader to a conputer or any other
el ectroni c devi ce; mart cards having essentially the sanme

wi dths as PCMCI A &Ja$ d’satenﬁmosi?éﬂ%ﬁ%mclaeé AoV eI eBRlY dor Wecads i§fBpYVEd to a
PCMCI A smar t whareth JobRaRE and sﬂ%ﬂvkéldlﬁg ?\n%hk:ﬁarefad%ﬁb@fc@m&mnﬂgbfﬂﬁﬁi’@ﬁ

e ol opBiine Rss b et ARy bed R RRY B SetsE aiduled STr ey ooy

pur poses, i t compérknisearelesinembledo atehay bea asdraretnot aptdo be amberpassémbay t hat
can ,,accomo e ﬁm ent types of electronic circuitry and
whi cP1 20 cong‘g&rsﬁjégt%de? géﬁ/ﬂﬁg 9‘% Eatr ds. Furthernore, it would be
desirabl e to haveUaS- Ratent 6, Gaarlc&Oﬂembps asase o yhandheldimicrpsirpwiheard repdstiopt a

plurality of adidfiffgantnisliesss, Qﬂ's Giot Ttdn@d {oStrarBfeP A8ta FHdrY s®haclpOBf €ard
circuitry that .is not vul nerable to external . he , __inasmuch as, thick film

layers or hyBRAEr 10iarqomRutey of Ry athat lgeteams PREQYET: Foshesidshaving
encou nt er vveedseniteﬂlycxhatamé widihd wP@dﬂbAlm&islmmup@uﬁch teeiorabitedRoibaf | uence.

ry of t vent t t on to
ST O T IR A st SN B B bOYATE O ¢
and no t her nedquire umire ﬁ@copadaﬁmadnstheal?@MCga stradasisary during manufacturing.

It i a further obieek batorhil 1hé}¥£mg'l}9?0ﬁ R6 Q¥ Hﬁar@ca?ﬂ?éitdlﬁﬁfeﬁt fygasias:

assenbly for_ which a mninmum anouynt arts I's necessa E’ is able
to be assembAidkrentRHIRASeS; itaoulgbp desirablsyi prves prpart pard reqder WFIPH rhgif2Bct of
the inventi Oﬁbdoﬂlrhédalﬁd’@Mlaﬁ@c&te&iﬂiﬂbreﬁﬂﬂyﬁesr(ﬁﬁtﬁ@tronﬁinaﬁﬁﬁ_.’f’dﬂdwﬁlﬂat can

accqommodate a var | et en oni c i ser The V. ects
ar e%30h| eved W %Hﬁﬁ)g&v&é&ﬂ t?léﬁiﬂ‘isl‘ %Cfgélg% % frdsbsal nalrabqg% l‘?aarg%' housi ng
unit havi ng sméit ICBItd reader efsembinthiatig desi gl toatddptaa plmbty ¢foliffenegt eledtronic
circuits, especially electronic circuitry that is not vulnerable to external heat,
inasmuch as thick film layers or hybrid circuitry containing surface mounted

components can encounter weakened contacts after exposure to undue thermal

a5 influence.

Summary of the Invention

Accordingly, it is an object of the invention to provide a smart card reader

assembly for which no soldering, no welding and no thermal mounting operations, are
30 necessary during manufacturing.

It is a further object of the invention to provide a smart card reader assembly
for which a minimum amount of parts is necessary and that is able to be assembled
manually as well as robotically.

A still further object of the invention is to provide a smart card reader

35 assembly that can accommodate a variety of different electronic inserts.
The above objects are achieved with a smart card reader assembly comprising

an upper housing unit having a first set of mounting means, and a lower housing unit
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.2 310CT 2003 having a second set of mounting means, said upper housing unit
and said |l ower housing unit together defining a cavity for accommobdati ng
an electronic insert, said electronic insert conprising a header connector
for establishing electric contact with an associated el ectronic device and
a contact array having terminals designed to mate 5 with cdrit@dt20flads on a
smart card upon insertion of the smart card into the portable smart card
reader assenbly, wherein upon mating said upper hqousing upit,wth said
P hotes wplend g 6

| ower housi MRV # SECand) sgtiof ZOuaHERE BIEansy said 1 Uiiee uy ¥dnd set of

mounting MERAgiRNGiteY&Her defigingQcdsiitg fangegemeddtinglan efecpogicdnsepttsaid
' t |.east

oTbOO e, SRl et PSS RHOLIP e UBONAGR lheBibess MyEre,
means conpr i aessatiateéakttrome dedsemid mtdnyadt amey bdwng techinaksdlessgoed formgatel ange
to ovi de . i - fi ' LG : '

ni 501 anSIREPNAREE s ARl cr PRI SRR bR B B SRS
nounting f | smaytcard readenassemblyy whetsin ypomthamgspiduppeppasingiuswithsad cover

of the upper)RRPaLIGng drt $4 Firsf 8 of HMcindhg MeARIanARSId8ESHAlse P Motuitnir dl y
I nclined nounting flan a laterally bent portion of a |ower sheet netal

ge.is a|
cover of theMPEWHET HOYES HEO IFKINg eNBREebyi ding the necessary flexibility
and rigidit ybf or | Bldﬂg@&-irfddten%ﬂ?ﬁé‘ﬂt,i samdﬁﬁr et Sfmbhmir}gsrﬁéa?s lcomprisdsaasdéasy un } t
conprises a bevel e i el,ect ront .e unit t ci lLi,tate | rtion o
the &mart caflf $HEEY Hﬁs}}aﬁﬁ‘{jf@feraal%%f“%?%ﬂ%e aﬁ?désélldgsgcczrhdd SetY) gtl%ciugﬁﬁ ext er nal
di mensi ons amearshtoaiprises atfleasaont espomiallp ousirdly inelined defuntieg flapgectogirpyide

Quiding T1aps, lahahah ik 'gtgioﬁﬁg%psglggg%qio%ﬁgnﬁﬁg front edge unit of

said | ower ousi ng uni t upon matl ousi ng units. A convenient

sol ution for gui dimgpothes embadimenasaid aidsest Ppe esneradly Urbhaped lategahmoyiing 5|
gui di ng el enﬁa&gquglﬁgmbémgmim@ SiRBEtndtal doval dfaksluphe hoBsingl upper
|

25 housing unit conprises a dielectri.c .caver, extending spaced from and
2bove T heupit SR 6 AIEHs PG TR Al A VAN 1SS RO B0E (PRES B IGGUAY and
sai d upper shagipofiinadf a lo@eesheetafittalecoxet aft the hiwey hopsmg shigtthisoprovidBeg t i ng
said smart card. Additional rigidify d k and vibration
resi stance i @e%g%ﬁs%rgéiqx&%?tggpg r%ﬁé%e%??}%ﬂ%ﬁ%%%@?‘q‘f urther defines
mount i ng por t i onsPfeferablyuseid logver howsing urit eqseprisgpa bevelatkdielsoisic fEambededet al
cover, said mRuRf fa08iROTskRA of IS (28] Bito 1h838ddePRRehPRYInkYHlédidl anapeni ng
for press fit engagenent of  the Olrfg[ e@, f I_aps of the | o.vxﬁr sh%et llmet al
covéP. It isstabsrcsipmmaldimensions ata bt if sud vgpstdoyEipe yay drkins; tatsrally
manuf act ur edguid 4hs Mgertally bheagRigMaldbes/crd divletsrié fromtrddge anit 354l kewerobj ect s
and advant ages o t he present i v.ant ion will be understood from
ousing umt upon mating of both housing units.
A convenient solution for guiding the smart card upon insertion without any
lateral guiding element and a small and dense assembly is realized when said upper
h2s housing unit comprises a dielectric top cover extending spaced from and above the
upper sheet metal cover and when said dielectric top cover and said upper sheet metal
cover define a laterally open slot for inserting said smart card.
Additional rigidity in terms of shock and vibration resistance is obtained if
said dielectric top cover further defines mounting portions for mounting lateral flaps
30 of the lower sheet metal cover, said mounting portions comprising at least one
longitudinal opening for press fit engagement of the lateral flaps of the lower sheet
metal cover.
It is contemplated that the smart card reader assembly be manufactured
according to the PCMCIA standards interface.
35 Other objects and advantages of the present invention will be understood from
the following description of a smart card reader according to a preferred embodiment

of the invention in conjunction with the accompanying drawings.
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the fol'l ow ng description of a smart card reader according to a preferred
‘enbodi nent of the invention in conjunction with the acconpanyi ng draw ngs.
3 310 CT 2003 Brief Description of the Drawi ngs The features of this
invention which are believed to be novel are set forth with particularity
in the appended clainms. The invention, together with its dpbjggt #lhnd the
advant ages thereof, nmay be best understood by reference to the follow ng

description Bﬁefﬁgﬁgﬁif}ngpgi;lﬁ}(ﬁ%ﬂ ﬁ? wi th the acconpanying draw ngs, in
which like r T ify like elements in the figures and in
which: Fig. 1 is dhpéagpecelithis ivteationivhichfare beliavad brlbamovel axfe setfortbrweitht car d
reader that ,£0ahh&s if 1% HeRdIBMinsC 3Thd iﬁ&nﬁ&,'tﬁg%gg&%ﬁm igbtdbrir%éﬁemmhg

r eader assen%ly, Fig. 2 1.s"a perspective view of first enbodl nment of
the smart catdyapigeeiherepf max be bessundgrssoadhhyy seferencq to Hhedpiewingdescenmtiencar d

reader assemakyn infddhiundtib® waih tBé £0¢ipenyihs eraNiagy, H WiicRilika réfefedcd eader
assenbl y accordi rst e is an elevated top plan

ng .to the fj odinent, Fig..
T ow of a" camumsraidtrify B eleiehsdt tn s evidia Widk s onbodi ment . 15 Fl g
5 is an el evated Bt 1o pérapeciveviedf ofa far emb@ivtient cisiseimbary card eeuddt gt t 0
the first enpodi t ' i er ctive view of the,lower housing
it of the PR Aaipalt il Pardp B¢ RECARERd B8 (it sbediel?"S" 0%
perspective vi ew big. 2hea ppppactisgsichosighe fotisinhgdiment of thé smhw chidmsader20
embggli ment  of;,Re; £ aLd i L LAdsint RPShid |@tive to each other as
encount er edo‘lﬁ}l aﬁ\l/%zce&%l? rmdn%ﬁng ri)%tﬂﬁachous?ngr%g%elﬁ@sﬁto ether, Fig. 8is a
perspective vi ew Big gheanglgeatehydeplag vigy of a¢ard rrader gssemblyseentAgo s t he
smart card rgagembyliidendn el ectronic insert in a position relative to each
ot her as encount reg.in dvangce of1 m)untin% said, electronic ipsert.in the

upper housi ng uni F8 355 8 gevaleq Opplanapey of fCow rgadshasrmbheaqspising Wdhisi ng
unit of the first sinbedibetdt,nent of the smart card reader with the electronic
insert placed in e-uppe i nit, . Fi i r rqQss
sectq |g onal view of F{éng 1#)%%1? vée?ééd;‘é&g’é’? Pflag’r‘i’ D !)E‘Hh(éég5#3365%5%!?@?%%%@1338aI ong
line BB of Fhgfir§ enfliogimantt, i s a conpl ete cross sectional view along |ine BB
of Fig. 5 30 Figig b2 3RePechvE (RS OMREIdWRR RbusthUhiBbORE firdiaftdinln: i 0.
4, Fig. 13 is_an enl arge etail of the cross sectional viewof Fig. 13 in
the card re@ld8e smarsatd ¥aded t erninal area. 4

Fig. 7 is a perspective view of the upper and lower housing units of the first
20 embodiment of the smart card reader in a position relative to each other as
encountered in advance of mounting both housing units together,

Fig. 8 is a perspective view of the upper housing unit of the first embodiment
of the smart card reader with an electronic insert in a position relative to each other as
encountered in advance of mounting said electronic insert in the upper housing unit,

125 Fig. 9 is a perspective view of the upper housing unit of the first embodiment
of the smart card reader with the electronic insert placed in the upper housing unit,

Fig. 10 is an enlarged cross sectional view of the right edge portion of the card
reader assembly along line BB of Fig. 5,

Fig. 11 is a complete cross sectional view along line BB of Fig. 5,

30 Fig. 12 shows a cross sectional view along line AA of Fig. 4,
Fig. 13 is an enlarged detail of the cross sectional view of Fig. 13 in the card

readers smart card terminal area.



'3 10 LT 2003 Description of the Preferred Enbodi ment Reference is nade now
to Fig- 1 show ng a perspective view of a first enbodinent of the portable
smart card reader assenbly generally designated as 1 and having the
external dinmensions of a PCMCI A card according to the PCMCI A 5 standard. At
a rear edge of the smart card reader assenbly 1, there is Iﬂﬂﬁtﬁﬂﬁ a
receptacl e connector 2 for establishing electric contact \)Tbit ah ext er nal
devi ce such as ,

conpri ses 68TFEfhte FH-Frdd H

flap 3 consi sti ngReferatice isaniddd iowrat [6pi bihotfig aeearspectiat eieamt dfya figgen sl ot 4 10

t oget her W'AE %ﬁ%ﬁeﬁﬂ%‘&@é PehdBrd Mﬁé}[‘caﬁ-ﬁl réaﬁgr ABhbY “g%ﬁ&af#gﬁgﬁnageﬁsa% Todnges

housi ng. _ _ e smart car asse general ly
u- shaped bewlingithdiesteasd dingensions of @ BEMTA card agoording a bd PEMC ng, as nmay

be best seensd{MA FAfa reaped@dhiie @ndrf Ol {£AGLRTMLY 16 thavisNeatn £ssential ly

funnel - shaped cross sectional area for inserting a smart card.7 as shown
in Fig 2. A€ceniecle germegior ditorssiabhpiyng pleginccpptaqtovigh an extemal ¢pyviceriieh agard 7
i s essenti ald pPCMEASEHFE réad/ Wite 118G c8 MR h&dEtcdnRedsr 2 aGERIdRE B8 fémalgo | at er al
gui ding elenents are needed far ‘?‘Oy?‘i osic{igni ng of the smart card 7

rel ative to FHBINERHRCORRRANCE dYHpthe BES Y0 | ateral gui dance is
provided by a PCuIlap Béamkisting of diblecthictoheerfaldefinesarldteratlydpen alwsénbly 1 is

inserted for | V. I s . O PE . ey be seen
tha? 6i n the ﬁoﬁg@?f%ﬁﬁ%ﬂ&r?ﬁagﬁﬁg;ﬁédﬂgﬁ? Hﬂgrs ?ﬁ%ga@%e?ie%%%hﬁ%ﬁ glééérsﬂ{g proj ects
forward rel ative fbafieat ¢dgesf ghd s wlader aseatly fi acgenprally asshapggserti on

and wi t hdr avglyedy didlecthafdnted MRILRBViC Tocalell dbifing "R hay B Best §&aH%FonpReNdl y 1
isinserted |nto. a PCMC slot’ of a smart car Ynéggqcil ite device tpen smart

PCMCT A
card 7 wil |3 anq §hefiontedgednquth fhaying ap esyeaiial -shpRedsrassisetigng! area
read/ write dRyissertiipt i &bd eas showidi Fanl adtheditetah dini@sioas tiievthepur poses.

Fig. 3 shows ap elevated si . pl an.,.vj,ew wherefr the | ocati on of cont act
o 256 T o it B PERIRE B ETifHsRhublg e e i1 S0k SEfiead Benfufior
card i s seenl, nofaten! ghelind demers ategpedatdfobotrtastppditoning efibe smafticgrd 24 and 5

|1 f i I i - ; d 10
as well as ff vlé'tgﬂllegs_lﬁaﬁt %ﬁ%%&%r?gé%ﬁlﬁﬁ%@ﬁ%ﬁ@%i eo%e@,syg an

are seen. Further, , oun ont ¢ portion 11 of
diel ectric fPeMEAsdetiniogvhish thesmart eerdrepdegassampily bas insergdiforarespsctiver om
Fig. 5 the genesddtderdoshaped configurati onhof bevel ed front edge uni]E 5h
is seen. Referencg is_nade now to Fig..6, show .perspective view of the
| owé! housing unF’fonlglgcgW?ﬁ"?‘@eeﬁgg’éI"'é@ef]?%mﬂg%atéahﬁﬁ n@%%?ttst Cat a
front edge o$mirvesmt 7 [36jestdetwanbteaditiveow dre 1diBralifyiophn blas4 and fsdeates al | y pl ane
body porti Onin\é\%xjtign tapm? g&%ﬁfaﬁ%ﬁgﬁﬂc Q% ]I\QOI%Hpé}?ff?lge &iffart %d Q&Hast Qs*@exﬂfalyt he

smart card reader ass Cy . k
is inserted into a PCMCIA slot of a smart card read/write device then smart card 7

will slightly project out of the housing of the smart card read/write device and may

25 easily be handled for the respective purposes.
Fig. 3 shows an elevated side plan view wherefrom the location of a contact
array 8 for establishing electric contact with contact pads on the smart card is seen.
From the elevated top and bottom plan views of Fig. 4 and 5 as well as from Fig.11
essentially tub-shaped embossed areas 9 and 10 are seen. Further, Fig. 4 shows the
30 rounded front edge portion 11 of dielectric flap 3 serving to facilitate insertion of
smart card 7. From Fig. 5 the generally u-shaped configuration of beveled front edge
unit 5 is seen.
Reference is made now to Fig. 6, showing a perspective view of the lower
housing unit 12 comprising beveled front edge unit 5 mounted at a front edge of lower
35 sheet metal cover 13 which has an essentially plane body portion with the tub-shaped
area 10 embossed to the outside of the smart card reader assembly 1.
Beveled front edge unit 5 defines a pair of parallel legs 14, 15 having an
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‘Beveled front edge unit 5 defines a pair of parallel legs 14, 15 having an
5 31 0 CT 2003 essentially L-shaped cross-sectional area and an adjusting
projection 16 for position adjustnment of a printed circuit board of an

el ectronic insert 17 which insert may be seen fromFig. 8 Z%%JQWHL shaped
| egs 14, 15 of beveled front edge unit 5 are in tight,

engagenent with essentially unshaped Iateral nDunting flanges 18 19 of 5

| ower sheet metlﬁ.l llcﬁ\-/ r 1(;. As rrﬁﬁ%age bes n fromEFE g E1]%)f
i ncl i ned noUiitT g ¥ FaHGRGY 0SB A48 aﬁﬁ ﬁ‘@rfgepr(?*ec oo ‘HS’OS’F‘BPatl ve
to the esserﬁdﬁta;ltlhyntpifarpeinltﬂnbl;ircpm‘obhndmfcah eldcoosic isdegtelt? wietiainseo vey bb3 As

seen 11O Fi Gen m HARLAY TIGLIIRG 0D LBRGE N Zhe® ALT g

manner symmetrica ends “un arigel
fl anges 20 amepsséit @ag@elnmwmauh qsmaﬂw ynsmemd lpteral ingnmtiog ﬂsnmtISniaQ af cover

13. further ,jolhat §edl mPRYAePg3fl aps 23, 24 are lateral inwardly bent
portions of |ower sheet netal cover 13 extendi n(_? essenti al | y gﬁ)ﬁtg(gendi cul ar

rel ative to the ndfHayBsdgstsecn from g W swrardiyinglined mounting flpp ig. 7,
especi al |y foxednds hﬁd@elh%mgretdf\aeoumgwfgfan&m tH@@ﬁéntMlﬁjlﬁﬁ vedl oﬂtﬁm?o'i"

| ongi t udi nal e and. 27, are geen.in mount,in 23 and

b9 ot e pr e<aBR TSBHORE! PR 45 Abisen gL L VOB el TP OWERRGHEF ng

unit 12. ]lc\/brzelammrslmnﬁr anvet shanetrivgliyextends2urider amared! ofaticed $f. ridfotmting of

arr W Ao t . QUi i .ro' ng flaps 23,
gel ng i nse & ZO ﬁll Ilﬂglgte%h dﬁ\lﬂlﬁﬁs%l%g& 5H§éij é{acln?u?rtlﬁer gui dance

| s provi ded by I alfmhar, lﬁﬂembm@ﬂtmgﬂapﬁfﬂzeél amdeﬂeldhmrdlg hent porfisngef t i ng

| NtO engagenghb WckiinbBPe At §5 dficilihf BRERiAly RN Rar IR BUGEmAR t S

Upon further. moving | ower housing un Irectlon arr ow.
U- shaped erLhﬂder@“fqna‘PfgS@§et2%etélrfiﬂ’V2fg Xontact inwardly inclined flanges 20

and 21 and wi || bla@trnFﬁgO’i rdsﬁ@nﬂ@ fr&YR tiekbeps enwléatzﬂ%em pet m&ﬁgﬁﬁn 21

cablbquent |25 1Rl Ao 2Riand 32 3 ee Fira R Spo0MEing Hebs P BT 42 are
press-fit enmessedrepén mtisgeﬁupptr Rowsinglthit Thergth lawerpiousiag rutuy 18f nounti ng
mounting {1 aps. o9 oiksveh itiBREEndlhe (CHD SRURLRE HR diRed ofoge hoof®, |
mounting fl aIFige%tf@o latergl g@d@é}eas pwgldﬁﬂtbu mp@ﬁag@aps Iiaﬁdé@lrmansez@d Pt er

pressing t ogghMEldiRdSibtdBISIIE7 Y fusth Lﬁdwlcét% prévigavhy | uate‘iﬁa ﬂa%s@@fl’ﬂ&d for
30 accommodat i ng the ele ni.c jnsert 17 whi i nsert i on dj ust ed
eIkt il & Rgb

and?%irmy YRPCHhERFINEHRES HEctiing wio Fnggggpentpyi ewﬂd&fu@% ﬁbel? t he
right and | eﬂrént%'d@@ﬁmﬂﬁ Upen fiveiad edovbignioeet hxliusﬁugvmmcm mrtbg éﬁédt1©n$3f41 shown

Imr;uE![ ?nngng{ql gn @rzg%a c?mgu%bn\g:ill anggélm&r% av 0|0(§&ac nwar &ga?ll% %leocglll °
contacts betanded mdemﬁlrhﬁalmtomtbmﬂlqautandd sunfaces néﬁanm 30 21 causing flexible
deformation of flanges 28, 29 to the outside and, subsequently, flanges 28, 28 snap
125 over flanges 20 and 21 into a press-fit engagement as seen in Fig. 10. Thus, a
plurality of mounting elements is provided for upper and lower housing units 12, 25,
i. e. mounting flaps 23 and 24 along with longitudinal slots 26 and 27 as well as
mounting flanges 20, 21 cooperating with u-shaped flanges 28, 29.
After pressing together both housing units 25 and 12, a cavity 50 is defined for
30 accommodating the electronic insert 17 which insert is position-adjusted and firmly
held by means of lateral projections 41, 42 extending to the right and left sides of the
header connector 2 which projections 41, shown in Fig. 8 and 9, are tightly held by
associated 42 as recesses 43, 44 of mounting portion 32 of top cover 45. To avoid
any unwanted electrical contacts between electronic insert 17 and internal metal
35 surfaces, said upper and said lower sheet metal covers 13, 33 are internally covered
with an insulating layer consisting of an epoxy, a dielectric film layer or an insulating

paint layer.



35.surfaces, said upper and said | ower sheet netal covers 13, 33 are
‘internally covered wth an insulating |ayer consisting of an epoxy, a
dielectric filmlayer or an insulating paint layer. 6 31 OCT 2003 To
correctly position top cover 45 relative to upper sheet ne} &a((T¢ger 33,

| ongi tudi nal |ateral guide posts 46, 47 extend in parallel on the right and
| eft sides of nounting portion 32 of top cover 45, respectively. Further,
nmounting portion 32 defipes upright stapding, partially L-shaped._side 5
wal |'s 34, 35, 36 iﬂ&"%?C‘Bd?OSl‘g’Pég%Fo‘ﬁF dtelgife tEH@%ﬁéhﬁ%@%ﬁ Cﬁgqg%% ng tabs
38 and 39 oflongiwdnaldineri gt pbste 08,817 SfendAs pamliclam e daht andfefgsides’ofaind 8,
flap 3 defines, together .t h mountd n rtion 32 for nounting the upper
sheet netal 1889%?“%?;9?%3%&@? Cﬂ’§erﬁfaslﬂﬁe%ﬁ%%é{ﬁl§' | ongi tudi nal posts 46 and 47,
the conpl ete top Eorvier, msuptwtgm@rﬁ d{efuemUpniaglmstraadinggpamalbf Lshaped sslzeet
metay cover \%5”1'159%‘42%86% Qx%{ﬁ‘ﬁﬂ‘ lat eS@ht fagén“r‘éiﬁ BPH{[oﬁnﬂir[gt%%lenJ 4 of

establ i shing electrit contact w ssoci ated contac pads on an 1 nserted
smart card o#PHeHehask Pl Aevenrd 3arsanaf be ssen pr Figs.etang & &lap 8 dedaesd tagsthephi ch

i ndi vi dual i _Zﬁﬂhixﬂf)ﬁ&{t{}%tﬁo?ﬂo@ﬁ ftﬁrniuﬁ{ntiﬁé tlﬁ%pbef’éh@&%éali SvePecekdRsaddi tion,
el ectronic insert 17 engages adj usti ng,éprOJ ection 16 of beveled front edge

unit 5 if b Hoind lageitiiina paste 448ttt bdhe SYBRIAEIOP 4%YeAE&or ding to the
i nvention, el ectrMor€oviel3&ehtrdlopehiig A0BPOp1Se sBEY niA @bv@B3Gexp6dek dufihddy

such_as cryptographi races and_ processing unit or . data

pr o¢essi ng, aéggsu‘?ge&e,&?og}c lgieﬁfrﬁ é’z'r eggl?q%ﬁ" e&%&%ﬁ?%@“ﬁ”@@ﬁ?&l%@qwc i gnal s

or may, in mdsionznansEnieddinaentrd erdopeipesing ian ereatof thequasedoatongeatden header
connector 2 . ' ' carryi S shown in Fig. 8
and 9, to eé?Q%Pféﬁggg. dgﬁg%?é@%h Eﬁﬁﬁggggﬁ%%ﬁ%%Faéén_térninals of header
connector 2 and chradditionpalgstreriic insamd ¥ eagages Fdivpiseandicetipn 1 efkevelsdent i on,

a plurality @mldst ahRBLf BHEHOLARE Gnitd 3€Motntbd 16ghepe Used together with
t he upper and the sing unit 25 and 1 owever, .the invention is

| ower ho 2
not inmted to an’ﬁ‘c%%gl{’igft? g‘ee"P SHoBfEctioicapseat 1 Lmancamprss Ayrelganic
respective sdimguitr,anch aeagpiographiciptessond, yneinia e ahd procedsingalnds forodate i nsert
17 into upper. sheet tal, cover 33 an ressin f 2SS . cover
T3 onto upparotSte RENE, BFYEimis B ReReT P Bl BIETVIERL: IHE) 1n 00
over fl angessizplaenibodimeab cemguentitopit ttahes hetwecatthe headar conngetar 2 eadier
assembl y- canefifinaBANASELIAE SRAU ALY 85hoWRlih FA2 8RR I dbdntish 6n 0. Y
means of an automat ed produc 30 I'ine.”To obtain a befter understandi ng of
t he29 nt er nal elegrFalFoRREStion betwer temirals of headerconpRrteTd gndgentaghpads of 3,
wher ef rom t hgnamtgdryal configuration of smart card reader

According to the invention, a plurality of different electronic inserts 17 may be
used together with the upper and the lower housing unit 25 and 12, however, the
invention is not limited to any specific electronic inserts.

125 Assembly of the respective smart card reader requires only insertion of
electronic insert 17 into upper sheet metal cover 33 and pressing of lower sheet metal
cover 13 onto upper sheet metal cover 33 until mounting flanges 28 and 29 snap over
flanges 20 and 21. Consequently, the portable smart card reader assembly can be
manufactured manually as well as robotically, e.g. by means of an automated product

30 line.
To obtain a better understanding of the internal configuration, reference is
made now to Figs. 10 to 13, wherefrom the internal configuration of smart card reader
assembly 1 is seen in more detail. Printed circuit board 49 of electronic insert 17
extends in the housing cavity 50 which essentially is defined by upper and lower sheet
35 metal covers 13 and 33. Printed circuit board 49 supports terminal unit 48 whereas
terminal unit 48 mounts terminals 51 and 52 of terminal array 8 associated with

respective contact pads on smart card 7. As the invention is not limited by any

7



‘assenbl’'y 1 is seen in nore detail. Printed circuit board 49 of electronic
insert 17 extends in the housing cavity 50 which essentially is defined by
upper and | ower sheet 35 netal covers 13 and 33. Printed circuit board 49
supports termnal unit 48 whereas terninal unit 48 nountst0€&f dflhal s 51 and
52 of termnal array 8 associated with respective contact pads on smart
card 7. As the invention is not limted by any 7 310CT203 specific kind of
termnals or_contact no d tal I e escrj pti iven.thereof . Sheet

ot ol hook SRR S p PR o st adgmo sl d Bl doR REAREPERPE or ov des
for increased tacSlhdeérrrem%hemlaﬁrta(tanrbmgmn@slemahdaﬂreammdtmdgh&mﬁmro‘mdesj 7
into slot 4. diig f top
cover 45 andf of ﬂlcmsgds{a%wéq{ﬁ&g?&rgﬂgoverQ‘%g%gﬁ MCﬁBgnhﬁn c§rdﬂr§t8 §§<905| ng a
section of print e@marl@matnvg@mbadmwgt ghowrhindhe.daflap éfOfEQPeC%’ﬁhﬁ al@f-h?l@pef eader
assenbl y canshla@t ﬁn@@ﬂemé& t hasgh ;m?peﬁ&g\sg e@t§§ﬁﬁg Qeétu%mapghﬁﬁatcﬁcﬁeﬁgdra be

PCMCI A cards mventfi/g?n may al so pe app o other rectangul ar card

r eader hou5|41gg°‘%§7’ dagg 0 ?Fmb‘éc%fﬁd%‘i‘@fﬁ%ﬁmphaﬁantbﬁéez}dnvent| on may be
embodi ed in ot herAaﬁ@fghftheaﬂ&etmafﬂaemeﬁﬂwutmdﬂwdsbmwtﬁmmtdwd@mdIt or
central characteristi c% Fer epg dt h‘i‘ﬁp éent @r’g)ldesl and inbodl nent s,
therefore, af&tUPuFBLCHASPUBRREY! R ORE] Fef E%‘élfﬁ%ar L0 1 edtRYe and not
restrictive, and tthﬁlllbn\xmderstmnd itleat tetinventioe radyrheteatbodedtihetlbespacifsc  gi ven

herghn. 8 SLR€ i3 & I?ﬁ»te;g hafl @néar@ﬁz;m&@ﬁgmg RRAGE. 288 Bl
conpri sing an upper nmoun |ng means
(28, 5 29), m)andmbpélwtgwscfom rbewenﬁsdqigd uratkreppesys asavi ng a

second set OfljuRARlelAE nTBRBSIci%E) and Hedn RN i80S BE litHel té 2R)detid sai d
| ower housi ng ungt (12) together defining a cavity (50) for accommmodating

an el ectroni 8V*hEEFY- (17), said electronic insert (17) conprising a header
connector (2) for establishing electric contact with an associ at ed
el ectroni c device and a contact array



(8) having termnals (51, 52) designed to mate with contact pads on a snmart
‘card (7) wupon insertion of the smart card (7) into the portable smart card
reader assenbly (1), <characterized in that upon mating said upper housing
unit (25) with said | ower housing unit (12) said first set of nounting
means (28, 29) and said second set of mounting means (29 021)00Ere noved

I nto | ocki ng engagenent, and wherein said upper housing unit (25)
conprises a dielectric top cover (45) integral with and generally above an

upper sheet | cover (33). 2. A portable smart card reader according to
claim1l1, wherein said first _set of pounting ans (28, 29) conprises at
| east one essenti bl |y {-POHAPEEMEcarhIcadsrdsvbyCINRNYE and sai d second set

of nounting means (20, arpuppe bewsingeyt @) haarg a figh sctod Suonnting Meansiddr dl y

i nclined nou)iamgl fl ange. 3. A portable smart card reader according to
claim 11, wherein said apper hohdnsiumg(12Nhavigd s ewoadpeti fesovatige neansd (20, pl anar
stanped and for ned upper sheet netal cover (33) and said | ower housing
unit (12) conprises a gemapmrhjudh@nat (3 andPaad Rk hbﬁi’gﬁutg\@?hg‘éﬂﬁﬁt
metal cover c(e]fﬂrf £eavityRS6} BPh& oRIRS datif @bl cfeBREIRE iRE£PINI NG o claim 1
whepgin sai d at T east RBOIENEL ALLY (1 30 ﬁgng hElR ¢ ft,}ange (28,

29) 1s a Iater

wher ei n sai CFS?:‘-[ IF%lgg CSH’PC (:OI]J[EIC{1 (tlIlacSﬁ OICIri_llg e'iec TOHI%&;BU% and
lateral |y bef? hpype eﬁﬁ’ BN atﬁ&‘%iocog %%5

port abl e srra‘i‘l-’tonc‘8$edtl‘?‘b Fs’é'é’éé‘r ARG I@Fﬁ\’ism\%ﬁéﬁ‘arﬁa i e

housi ng unit (12) corrp?h%@,féefb?eﬁéﬂ/ﬁ!aéd dielectric front edge unit A
pori@ble smart card rebpymadesyai] veper bowsing wnit(25Wwweth spif lg‘é[?rdl%lﬁlﬁérumt
housi ng uni t(1¢253id fiestisetasf ngminting gneh (@S, 2Band3aid seeandrsat diymevrguigimeansai d
bevel ed di ef2€c? 1) ate friowed irtoldecking éngabdmert, &ali whdrenesaidhppen mgsimgiunit( 12)
upon nating @f) bemprised auiitlegrit fop ®vEL@S) RigraldhitlVandieeperatialbevesamupecar d
reader accorgieBOmb@I &dvak B3}, wherein said dielectric top cover (45) and
sai gy upper sheet netal cover (33) defl ne a laterally open slot (40) for

insérting said smrt cgr%ﬁgp " %bﬁl, eg;[e ?agegﬁdﬂﬁ t@cﬁ%tla%@reﬁf@'idﬁf%@rd

Q

gg??ﬁresagc%ﬂh??moﬂnﬂ 3 ) %Ssteﬁﬁgll ']‘% %M ?.Iterﬁ 5)Cover
(59)°5. A" poprageaigk e saloond &sfr et O 2 g Pl Bl 0V
top one essent1 1nwar y inclined moun 1ng ange.

3. A portable smart card reader according to claim 1, wherein said upper

housing unit (25) comprises a generally planar stamped and formed upper sheet metal
cover (33) and said lower housing unit (12) comprises a generally planar stamped and
formed lower sheet metal cover (13).

30

4. A portable smart card reader according to claim 1, wherein said at least

one generally u-shaped lateral mounting flange (28, 29) is a laterally bent portion of
the upper sheet metal cover (33) and wherein said at least one inwardly inclined
mounting flange (20, 21) is a laterally bent portion of the lower sheet metal cover

35 (13).

5. A portable smart card reader according to claim 1, wherein said lower
housing unit (12) comprises a beveled dielectric front edge unit (5).

40 6. A portable smart card reader according to claim 1, wherein said upper
housing unit (25) defines guiding flaps (30, 31) laterally engaging said beveled
dielectric front edge unit (5) of said lower housing unit (12) upon mating of both
housing umts {12, 25).

45 7. A portable smart card reader according to claim 1, wherein said
dielectric top cover (45) and said upper sheet metal cover (33) define a laterally open
slot (40) for inserting said smart card (7).



cover nounting portion (32) for the upper sheet metal cover (33) conprises
partially 10 L-shaped side walls (34, 35, 36, 37) for lateral press fit
engagenment with nounting tabs (38, 39) of the upper sheet netal cover

(33). 10. A portable smart card reader according to claiml| wherein said
dielectric top cover (45) further defines nounting porti chs{(j(R®&0I 27) for
nmounting 15 lateral flaps (23, 24) of the | ower sheet netal cover (13),

said nounting portions conprising at |east one |ongitudinal opening (26,
27) for press fit engagenent of the lateral flaps (23, 24) of the | ower
sheet netal cover (13). 11. A portable snart card reader according to claim
1 wherein said 20 di el Qcl T 0 eraI urde posts
(46, 47) for Ia £ &1 alrgé‘rfgﬁ srr\%rf é grccc Egg? (Sl'll |w§1[c ges of
the tpper shi& (d5Bfies 4 MouRlipg partigp ounjg ¢ eaaar sheet
accordi ng to“@ aheeel Gherein said upper sheet netal cover (33) defines a
central opening mherern sai d upper sheet netal cover 25 (33) defines a
central opening (%0) té mxjpbkemartardicader acoming(t clad@, 8, Sheréd yaidtort he

el ectroni c i oser moutiing pdlion BPdot thblupparshedt nmasldoraddd)y canmived pagiallp cl ai m
5, wherein shistapedl stdeewills @483 8 e317)ifo ONaters dyess i ehgdgBmenCRIRMEBEnA pai 1

of parallel gt Dgpofltﬁggplgeﬂ,hee%gqela‘i)coh@\(rgrp an essentially L- shaped Cross
section. 35 40 45 14. A portable snmart card reader according to claim 13,

wher ei h of d pi e X
prﬁfﬁl:t”. gﬁ;c(&o %@u %quﬁrse dﬁi%ﬁggﬂ@%i& agﬁﬁér@ oyt goja usting

(49) t he 'E
accd?dr ng tofe q%“iﬂp Qﬁ{ Shﬂ?teﬂl%ﬁlﬁ g S?:l 9 B P ° %?é‘sa
openi ng (53) Cceﬁ?}?ﬁ?gn §‘g’6‘F alicgenipe é’a B‘Eﬁf’rge’élﬁ%"e(t tﬂ%t al
cover (33) okt fl%’é }ogqlreéqwrrebaqt% éfo"%r(ﬁ : 16 A portable smart
card reader according to claim1, wherein said | ower sheet netal cover
(13) has a tub-shaped Aearmtriahle Spmrttdauhre(aglejaccl@ﬂirrgitnglaém levHesgigeaid vol une of
i nt @dnal houdielegtrzawp tgver(43) fArtharhias bdterabgmdé¢ pastsr @64@a ferlatacd alighmentt o
claim 1, whewithnespattiveupsieped bitetalsiinges ofvhe uspeShediictd] coosrg33).(13, 3 3)
are internally covered with an insulating |ayer. 10
12. A portable smart card reader according to claim 1, wherein said upper
sheet metal cover (33) defines a central opening wherein said upper sheet metal cover
25 (33) defines a central opening (40} to expose a terminal array (8, 48, 51, 52) of the
electronic insert (17).

13. A portable smart card reader according to claim 5, wherein said
dielectric beveled front edge unit (5 ) comprises a pair of parallel extending legs (14,
30 15) having an essentially L-shaped cross section.

14. A portable smart card reader according to claim 13, wherein each of
said parallel extending legs (14, 15) defines an adjusting projection (16) for a position
adjustment of the printed circuit board (49) of the electronic insert (17).
35
15. A portable smart card reader according to claim 1, wherein said
dielectric top cover (45) has an opening (53) exposing portions of said opening in the
upper sheet metal cover (33) or of the upper sheet metal cover (33).

40
16. A portable smart card reader according to claim 1, wherein said lower
sheet metal cover (13) has a tub-shaped central portion (10) defining an enlarged
volume of internal housing cavity.

45 17. A portable smart card reader according to claim 1, wherein said-upper

and said lower sheet metal covers (13, 33) are internally covered with an insulating
layer.

10



