WO 02/ 073524 PCT/ EP02/ 02640 1 Electrical connector for a high capacity
menory card The present invention relates to an electrical connector for a
cont act swerok/ozame4l of rectangul ar overall shape. 5 The i npemtEPON0oad at es
nore particularly to an electrical connector of the type conprising a
support made of insulating materi al V\/niffh defines a housing open in its
upper face for a contact nenory smart card of rectangul ar overall shape

having on its lower nmain face a series of parallel |ongitudinal conducting
pads which are arranged near a TecteiealeseBnegderdorine card, in a

non-regul ar transverse distri g”@iﬂq?gﬁqpi%@ttﬁ%gf%rwfm engages wth a free

connection end, placed in the e housihg 1 n the support, of an

el ectrical confRet phbadat WlieHtidp @afdSdddlan helevtfpal t camile ¥t icfobehongs
to a series of parallel [|ongitudinal blades, each of which is fitted into

t he suppeontamt smatbtcapdreft iegfasgulaseveral shape. a | ongi tudi nal direction,
and the ty I n, which nthe card,is,in its contact .position, .each
freefond of o TRennVEN et SIEs MBS i anYolS R dachy Eebsatiysi®Tpad
a contac i S I trd t Ny ) d TT,
nae. 20 Dedheudkpe S BRsIF R fuBboll Ragel 0 ERRNS " flatohd Cubih

di scl osedefinesnachoaisifigropennactitsgppersfacedafali aedondadt ohetrvayMsGROSI M
type, which is a card of small qj’nensi ons. Thus, the Iare&er | ongi t udi nal
part con2id ofiregtanauiaprverglrshane draving eqrifs ileweascwaledacs ankeHessi ng

of the s t e it RAL WSyl t I r.~-ace t Qe
card oxt Shata i, P AgfaRarFaRinetiig' pabis tufflh |86 | GHEg R tndar '
housiong franeverss ebge BIuttad i cwrd, ShppPMonaBlyilar Srahbveess diebgbutidinal
portion of the card projecting out of the housing, especially in order to

nmake it @adieachoofrwhidh engaeesaritht acfregnpesniesiiah@ndf plared dint dae

el ement Sbgﬁgﬁqndo% “he housing in the support, of an electrical contact blade

which is carried by the support and which belongs to a series of parallel
longitudinal blades, each of which is fitted into the support by an

15 operation of inserting it in a longitudinal direction, and of the type in
which, when the card is in its contact position, each free end of a
contact blade defines with the corresponding conducting pad a contact
point. |

Such an example of an electrical connector, sold by ITT, has

20 been described and illustrated in EP-A-0.738.983.

This document discloses a connector for connecting a
standardized card of the MICROSIM type, which is a card of small
dimensions. Thus, the larger longitudinal part constituting the front
portion of the card is received in the housing of the support of the

25 connector, that is to say the lower face of the card extends virtually over
its entire area facing the bottom of the housing formed in the insulating
support, only a small rear longitudinal portion of the card projecting out
of the housing, especially in order to make it easier to grip it.

Moreover, the connection ends of the contact elements extend in

30 groups longitudinally towards the front and towards the rear,



30 groups longitudinally towards the front and towards the rear, WO

02/ 073524 PCT/ EP02/ 02640 2 respectively, of the insulating support beyond
t he frontwendorsas transverse faces of the latter, in or@€n/HPo2/@sgage W th
conducting tracks of a printed circuit board which receives the connector.
Finally, that docunent al so discloses th2 placing of a netal cover 5 which
I's nmounted so as to slide on the support and retains the card in the

housi ng. Qlecliaivity! abkngh SURRRLa Mg "R ks diRPerh &l H s haped oai n

part which Ties abdbVve the upper face®o e car e
pl ace in trhrsherss rfigceBosiitivat] aV¥erAiAM HEIOR EnGE JAMIFAGER ING FRNRERBIR SES

INC.) 10 discloses a connector- suitable in {)art I cul ar for connecting
anot her tSip8 Prifttecheircudl beasdanbighirgeaivamites conngai@respecial |y for

storing a | arge-; u f,d d,thus. constitutes a.smal] renpvabl e data
medi um of  hi gﬁ:'g?@g’agéa gpoa(gqr?‘f%qﬂégri“&g%% it n'Pl_fcdf‘gs tﬁ '_Hg??/@soaﬁr
menor$  o@hfbh 88 $A00AkLE0s@ A It@seﬁdéaéﬁl,t_htehguglprmpsarw%e@éin\@hm@ &’ in
becom ng 15 smaller and the storage capacity of which 1s becomng greater,

are knowhe ausing ofdhecirmulptingesuaperivbymme@nssof ¢t LppeMilate-shaped

Mul ti Medi aCar d d sald by SanDisk, the, di i f whose body
cont ai ni HBCTREAHVBBE HaScRPoUEt el Ye Patciass bt 9 AToMVIER WeniAker i 20

contact RAAS|REiPHES] efined by its manufacturer and by a users'
associ atio??so as to plftgﬁvsl)ﬁgg a standardi zed definition of such a card.

Thi s definiti orDdoumerithe/GubiGer,7 08 (aTampNeF AT TURIN@ENTERIRIGES INC.)
Mul ti Medi aCard System Specification, Version 2.11 Oficial Release @ June
1999 1WncAlisolosas @ eppaestomwtiitable in inarsicudaedor camngeting appiheietype

(e PSS baFSSIA R ATICTAN 8 TOHE e P50  Woe
pol ari zatd ABuARATSdBes Hfd "t KoABHtYRATRI SHRHP rEnRARB B hbdifmPof
high storage capacity. Several embodiments of such a type of memory
card, also called a "flash" card, the dimensions of which are becoming

15 smaller and the storage capacity of which is becoming greater, are
known.

This is especially the case with the so-called MMC
(MultiMediaCard) card sold by SanDisk, the dimensions of whose body
containing the integrated circuits and the positioning of its conducting

20 contact pads are precisely defined by its manufacturer and by a users’
association so as to provide a standardized definition of such a card.
This definition forms the subject, for example, of the publication
MultiMe'diaCard System Specification, Version 2.11 Official Release @
June 1999 MMCA.

25 This type of MMC card, illustrated in Figure 6 appended to the
present descriptidn, is generally similar in its shape and in its
proportions to a MICROSIM card, especially in that it includes
polarization means for correctly and unambiguously positioning it in a

connector and/or in a read/write device, which means consist of a cut



connector and/or in a read/wite device, which neans consist of a cut WO
02/ 073524 PCT/ EP02/ 02640 3 corner 64 forned at one of the corners of the
card, whiwboes7generally rectangular in shape. On the ot Ren/Hrazioke4d he
contact pads Pl on the MMC card consist of a series of seven substantially
adj acent conducting pads which are 5 aljgned transversely near the short
front end transverse edge 66 of the MMC card, in which front edge the

pol ari zi g r +S S r e n pads P7

e i ot ceaee e diroRbrsr, the' ERhers B Bara) Bl RS hbalalyy

| ower freectamgaldr fnrashapare 10 nutual ly copl anar and coplanar with the

| oner face 76 of the plastic bod% of the card. The mninmumtransverse w dth
&

of each pad Pi QR the sthembande tBareontactapadadt aran thecMMEscard ronsist

its leng | S. 32 i 0 t hansyv i dth,is.24 mm, 15 The
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I nternational patent application is not conpletely suitable Tor this type
of card MM ¢and,asni whielsufronti edgke thenpetanzinghastiinganeer g4l as galso
overal | ?i ze, which is an appreci able drawback in so 20 far as the area
occupi ed (E)Vn?ﬁe I nsul ating support of the connector, on the upper face of

a printed ¢ retide bage OhidliGiadd p P 10MNIAD alstribRida: trahBU8raLRAwith

t her ef ore bei ng, course, no longer avai or “nounti ng

el ect r onac wuifiponepiichoroft 12e 50r immh ednall rtheit lbossd.frde cemedyt tfices are
drawback, various designs have already been 25 proposed,_ such as those
i |1t r afrettualltt reRrlada@feandweoplaay suidh(ther loveenUFACE URBNGT ENTERPRISSES

) bR LR E a8y RS S, ST ASE USSR B
I NC.) whichsdhasel oses
The card has a constant thickness of 1.4 mm, its length is 32 mm
and its total transverse width is 24 mm.

15 The overall dimensions of the MMC card are therefore larger than
those of a MICROSIM card and the design of a connector proposed in
the abovementioned International patent application is not completely
suitable for this type of card in so far as it results in the connector
having a very large overall size, which is an appreciable drawback in so

20 far as the area occupied by the insulating support of the connector, on
the upper face of a printed circuit board on which it is mounted, is large,
this area therefore being, of course, no longer available for mounting
other eléctronic components on the printed circuit board.

To remedy this drawback, various designs have already been

25 proposed, such as those illustrated in the document WO-A-0017806 (ITT
MANUFACTURING ENTERPRISES INC.) which discloses a connector for
simultaneously connecting a MICROSIM card and an MMC card, or in
WO-A-01/29934 (ITT MANUFACTURING ENTERPRISES INC.) which discloses

a connector for an MMC card with a card ejector.



a connector for an MMC card with a card ejector. WO 02/073524

PCT/ EP02/ 02640 4 In the latter docunent, the nunmber of resilient contact
bl ades i swogewsas24 fi ve of these bl ades bei ng transversel ypalliggnzeeémear t he
front transverse bottom edge of the housing, while the other two bl ades
are offset longitudinally rearwards, wn considering the direction of 5
| ongi tudinal insertion of the card, fromthe rear forwards, so that their

two free cont a%atg{séjstaﬁre‘? 318&%@1%‘% Qg&' ﬁHﬂ‘[ éretofrr?s{ﬂo’i@ﬁgscqnﬁgic?glgﬁltei%r fs

allows the two p nunber ed ant e car el ectric
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the other pads being connected. 10 Anpng cards having a | arge storage
capaci t y Irameyerspraiiery edge péwheaheusang eavhite She( séhar dwoi §ilades aee d,
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which is |arger and equal to 2. of the features an
per f or rafve tiee aardacit eodsoaire HopgBhdinally affsedefdaradartls. t Tikisddeabwre s

' db DCA (SD Card As I at i th d f ich i 3 Mu | em
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di schar g¢eseasttherhpats Ieinig ovnhestedr the case of discharges in the air,

this inprovenent resulting especially fromthe contact Eads bei ng
sepal@ted by pld8eng pards thahsy adaige stpsagescarpriynétepeirsw axists @wer
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that theyarallugirhehsiondi(éngibad WiaiHVversehichvarl identical to those of
the MMC card, as may be seen in Figure 6 appended to the present
description, with the exception of its thickness, which is larger and equal
15 to 2.1 mm.

All of the features and performance characteristics of this SD
card are defined by the documents issued by SDCA (SD Card
Association), the address of which is 53 Muckelemi St. P.O.Box 189,
San Juan Baustista, CA 95045-0189 —USA.

20 This card has in particular improved performance characteristics
as regards tolerance to electrostatic discharge (ESD) of about
10 kilovolts in the case of contact discharges and about 15 kilovolts in
the casé of discharges in the air, this improvement resulting especially
from the contact pads being separated by plastic partitions, as will be
25 explained below.

The lower féce 76 of the card has, near its front transverse edge,
six contact pads P1 to P6 which are identical to the six pads P1 to P6
on the MMC card in that they are uniformly distributed transversely with
a pitch of 2.5 mm, their minimum transverse width being 1.4 mm, and

30 also in that they are positioned transversely in the same manner,



a pitch of 225 nm their mninumtransverse wwdth being 1.4 nm and 30 al so
in that they are positioned transversely in the sane manner, WD 02/073524
PCT/ EPO2/WD®84073534 especially with respect to the cut cornecTgPoi2ethe

i nsul ating body of the card. On the other hand, the contact pad P7 is
narrower, wth a transverse width of 1.4 nm and is transversely offset by
5 8.05 - 5.625=1. 425 mmw th respect to the contact pad P6 which is

adj acent éébéc%na‘ﬂgt i dlégﬁecﬁ"ﬂgltﬁe' &flf o3 Pﬁ%@%ﬁ BYtﬁe §t|9§‘ﬂr?g9 m%t n

respect to-a tion ontac ace 0 the
right, thoardransverse width of the cont act pad P8 be| ng 0 9 mMm The SD card
al so has a second additional contact pad P9 which _10 has a transverse
width, |ike th@@aéﬂ%epgﬂﬂ@r Peands tha aaniaet ipadf Pdetis marrewey, with a

transver w th_respect he cont ac
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| ower faces of the nine contact pads to 15 P9 are copl anar an

verti cal ladjeteséttoufwan dhenleti, mebpecit isootffhet fya®e750f 8t Big=1 i@ mmavety 6
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edges of the card and a hei ght of mmand a wwdth of 0.6 mmin the case

of the otas a H@@éﬂe;ﬁaetWtdtbnélkerﬁhév@adStlﬂért@ P8, i 1 rfsumen angl rﬁaﬂffstaton
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respect to the pads P1 to P8 which are all aligned.
Moreover, all the free lower faces of the nine contact pads P1 to
15 P9 are coplanar and vertically offset upwards with respect to the plane
of the lower face 76 of the SD card.
| Because of this offset, the adjacent and consecutive contact pads
P9 then P1 to PG, from the left to the right, are separated in pairs by a
partition 67 made of insulating material and of longitudinal orientation,
20 each having a transverse width of 0.7 mm and a height of 0.7 mm in the
case of the two partitions located near the longitudinal edges of the card
and a height of 0.7 mm and a width of 0.6 mm in the case of the other
seven bartitions. However, there is no insulating partition between the
adjacent contact pads P7 and P8 which are simply electrically isolated
25 from each other.
In addition,‘each of the two opposed longitudinal edges 70 and
72 of the SD card has a grooved profile 71, 73 in the lower face 76,
which gives the SD card an unsymmetrical profile allowing, on the one
hand, it to be precisely guided in the connector which receives it and, on

30 the other hand, an additional means of polarization for distinguishing



whi ch gives the SD card an unsymmetrical profile allow ng, on the one

hand, it to be precisely guided in the connector which receives it and, on
30 t he otwerozzse4 an additi onal means of pol arization foPCHiEPVY/MGW Shi ng
WD 02/ 073524 PCT/ EPO2/ 02640 6 insertion of the card into a connector in
the face-up sense fromthe face- down sdhse. The depth of the grooving 71,
731s 0.7 mm i.e. the thickness difference 2.1 - 1.4 = 0.7 mm between the

two, SD ggge,l\{g\%‘ t i : ' LD dts | ef j dqu;éa ge
70, the car t?gsﬁgée\%??{i e'ﬁﬁ{ogo?(zgﬂeg?l&ldmitgg %?ckﬁiieAa@ngtirﬂ ilfer'lg%hi ch
a cursor dovrcasenseupY het wepthpefedhéoggobuthgal 1posd t isor®.7- man| e@e. the
position when the protection 1is not activated and a forward position when
t he prot &eigkaresss diiferenced. 1Thd .4 dhr dmanseetyween ithei twoy iSfwtand MMC,

| ongi t udi e , a notch 75 10 which, in sone applications, ensures

t hat the%g%é%fﬁgg?g&i mobi li zed longitudinally by conpl enentary neans

receiged in thejngligh ifSits GefPasegitidifal beigdZcatb Shecsd tRid 4 Wlﬁi?é ore

has a non- uniform arrangenent of "the contact pgds Pi and substantia
di f f er enpestedtiodedeyice whiebwesvarnoteh 65 daswhiadih e tcvirber £ earo deoup\a

reliabl e, connect or or thi,s type of SD card, while still bejng abl e,. when
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Al the known Tés §i3 cafrdtdiliss hypeiritscdghedbayituekiealisdgef 72canhatth ismdes
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and/H cuHtigBt 1P 896R€APEHCakaNg; ferRsLRS dhatntdie %Bn@@%e‘éugﬂmbéb?@d
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Compared with the MMC card, the SD card therefore has a non-
uniform arrangement of the contact pads Pi and substantial differences
in design.

15 However, it is desirable to be able to have a reliable connector
for this type of SD card, while still being able, when required, to also
receive cards of the MMC type.

This would result in a high degree of complexity as regards the
arrangement of the contact blades in the connector, and especially as

20 regards their precise positioning.

All the known designs of this type of connector make use of
contact.blades which are transversely distributed with a non-uniform
separation or pitch and/or contact blades which are different and non-

homogeneous for each card type. '

25 The term "non-homogeneous" is especially understood to mean
contact blades wﬁich are not manufactured from the same strip of
material and/or contact blades which belong to different batches
obtained with different settings of the cutting and shaping tools.
Hereafter, the expression "identical blades" will refer to identical and

30 homogeneous blades.



mat eri al and/ or contact bl ades which belong to different batches obtained
with different settings of the cutting and shaping tools. Hereafter, the
expr essi owo'oeaeased cal bl ades” will refer to identical andPCIEPADBYENEOUS
bl ades. WO 02/ 073524 PCT/ EP02/ 02640 7 The contact bl ades are thus produced
and fitted, by a longitudinal insertior by neans of different tools.
"Apart fromthe conplexity, and therefore the resulting increase in costs,

f om ! : N ase in
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copl anar insehtiohebyomedrsts of diffeckst tmolshe printed circuit board which

carries the cor nect(t}r. To renedy these drawbacks, the invention provides a
connector of tr’l"msaré 69BhEhe | BB eXihe, apHaRIeieTe daei kesWiingaincremseskn d

I | ical ' .
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insertion aoperation. According to other features of the invention: 15 - the

sai d cont®ingbraptanar avithstdre exprgustingreaaks yon nthe tthéntdchaiteuit fypard

support e the sane manufacturing batch so as to have uniform
di nensi o&@%cghégﬁ%’?%ghgt?%'gr;‘egtqrhe card is a card of the MMC type,

especial |y a caifl remdd\e thBse! WPSwhiatiehithle Hvasash b i@%@sabebﬂﬁaw&rto

a pair of consecutive 20 conducting pads are separated by an insulating
partiti omfwhie ko mendionexd tiypal, | ghdovsteaizds] ini tHatr edlpéicd $aidt kentact
e free |ower contact faces of the conducting
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face of tdse tbotallow ofhe said blades to be fitted simultaneously in a single
insertion operation.
According to other features of the invention:

15 - the said contact blades are inserted simultaneously into the
insulating support and belong to the same manufacturing batch so as to
have uniform dimensional characteristics;

- the card is a card of the MMC type, especially a card of the SD
type, in which at least fwo pads belonging to a pair of consecutive

20 conducting pads are separated by an insulating partition which projects,
vertically downwards, with respect to the horizontal plane in which the
free lower contact faces of the conducting pads substantially lie;

. all the said partitions are bounded vertically downwards by a
lower edge which is coplanar with the lower face of the card which, in

25 the contact position, is vertically against the upper face of the bottom of
the housing; '

- the said identical contact blades of the connector are arranged
with a constant pitch whose value is chosen between 2.35 and 2.45 mm;
- the said identical contact blades of the connector are arranged

30 with a constant pitch of 2.4 mm ;



t he housing; - the said identical contact blades of the connector are
arranged wth a constant pitch whose value is chosen between 2.35 and 2. 45
mm - t hwogaloessedenti cal contact bl ades of the connect or par&EPaz/ezmmged 30
with a constant pitch of 2.4 mm; WD 02/ 073524 PCT/ EP02/ 02640 8 - the
transverse width of the free contact end of each contact bl ade, which
projects vertically upwards out of the plane of the upper face of the

bottom of the hoysd R¥anssefse® Wibth- of b Ngohpisesnat dse 0 i on
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the card; - the | l,na It L,ON e : 6 _C ct. bl ades,
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support aveerlltpang pddhei eardpanchis droundad sangverselyvbyse efgjemedgee
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means defining the correct orientation of the card in the housing of the
connector; - théheolomggtwdinkhpasitivopofisiaath of ther s&id asndacebiadesn amhe
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when t heabathertsaganisti asertesh ondime pat dfaber @@lulating support after the
insertion operation
- the said transverse edge of the card has a cut corner at
16 approximately 45°, intended to engage with a corresponding surface
inclined at 45° formed at one of the ends of the bottom transverse edge
of the housing in order to constitute polarization means defining the
correct orientation of the card in the housing of the connector;
- the connector has a stop which is formed as a relief in the
20 bottom of the housing and is placed transversely adjacent to one of the
contact blades, near its free contact end and upstream of the latter
when considering the direction of longitudinal insertion of the card,
so as to be housed with the free contact end between two consecutive
partitions when the card has been inserted in the said correct
25 orientation and
so as to engage with a transverse surface portion of the card in order to
prevent a complete longitudinal insertion of the card when the latter has
not been inserted in the said correct orientation;
- the connector includes a metal cover for holding the card in the

30 housing, which extends over the upper face of the card and has at least



25 orientation and so as to engage with a transverse surface portion of the
card in order to prevent a conplete |ongitudinal insertion of the card
when the wetoeeriskas not been inserted in the said correcPCOmEPenIzst on; -

t he connector includes a nmetal cover for holding the card in the 30

housi ng, whi ch extends over the upper fa&e of the card and has at | east WO
02/ 073524 PCT/ EPO2/ 02640 9 one contact bl ade, nade as one piece with the
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detecting the en®&rovgdehas AN slasteablurdeiormalk éaﬁmé@trdpckmg tetre Sddver

has | at er .and stiffen the conplenentary | ateral
parts of %{g {mgb‘%\kayt ﬁﬁﬁ'%g@a%sdﬁg - each contact blade has a rear connection
end, gn the oppogid @ovk} Fidladbsoahidiasticamy Hé%rrﬁ%l@cﬁla%%e%’rﬁ’gﬁﬂ to
section for fixing in the insulating support, which Iie below the pI ane of

t he | owera tatdtclofondesectiogrthe and of n‘msenttwuloitth@gcal;cbmira thd comnector;
connector for thghM\/C card, o .card bs connon

pi ece by noul di'n V\PPHetthaslga‘iq{?? | EMshgV B IRSh o9 P Bfogﬁg'?ﬁgd m{#@%gaf@%
ConneCtorSdrigPFé}ﬂ%‘illté rl§féer‘a\f%afrts Mf%‘n@&éflﬂgn the?f features and

advant age e I nvention become appar réadi ng the detail ed

descri pti on whi-chathl ¢omsgcif bradehehasuadmaxt amhlrm;:tafn wWridchoa tteadgpsdiesl d
refer to the appended draw n n which: - Figure 1 is a perspective
top 4Ad 1d€e frdp ity ééora]heff@@rcvnéa/@t Wichh and L%t$%1@fé@naf%brfﬁﬁﬁgoﬂn the

accor di ng L@ 4heq ' S HOYwn AFP1iE! 58 oWthBO8tarfe G fie lower face of an SD

card; and

- the insulating support of the connector for the MMC card or the

SD card is common, made of a single piece by moulding, with the
15 insulating support of another integrated connector intended to receive a
MICROSIM card.

Further features and advantages of the invention will become
apparent on reading the detailed description which follows, for the
understanding of which a reader should refer to the appended drawings

20 in which:

- Figure 1 is a perspective top and left rear three-quarter view
which illustrates a connector according to the invention, depicted
without'a card;

- Figure 2 is a view similar to that of Figure 1, in which the

25 connector is shown together with an SD-type card in the contact position
fully inserted into the connector;

- Figure 3 is a perspective top and right rear three-quarter view of
the connector of Figure 2;

- Figure 4 is a view of the connector of Figure 1, without its metal

30 lid or cover;



- Figure 2 is a viewsimlar to that of Figure 1, in which the 25
connector is shown together with an SD-type card in the contact position
fully i nswotoed73sst o t he connector; - Figure 3 is a perspe®CiEPO/ams4@nd
right rear three-quarter view of the connector of Figure 2; - Figure 4 is
a view of the connector of Figure 1, witilBout its netal 30 lid or cover; WO
02/ 073524 PCT/ EP02/ 02640 10 - Figure 5 is a view of the connector of

Figure 2, Wi thoufidure 58534 vibhdoPinE Wfiinectdr GHERfrd 9, AuRRBRFH fdiaft om

view on a | arge scale of an S mai n Stan I zed di nensi ons;
5 - Figurlel oricowernyiew simlar to that of Figure 6, which illustrates an
MVC card; - Figure 8 is atop view on a |large scale of the front end part

of the connectof ! BHreFPyisr essohamptic hattom ¥iewWaeR hiatdasalenefvan £D i f
t he conn%rér%rw\{\ﬁ]r Rst aﬂ?%@éﬁata’rdff%eq](@iirﬁ%n%?gﬁg?t pads on the | ower face 10

of the SDcard in order to revea elatrve’ position of each free end of

a conpact bl ade Migurerespesiviéw $ihciiassoehat oF FCi%rurréfﬂ),OW%iia iBOBEHARES Eh
pad; - Figure 9 is a cross-sectional viewfromthe line 9-9 of Figure 8; -

Figure 1MMCeaardéw entirely similar to that of Figure 8 but on a 15
TR P LT A MU N
G J0Ct, pdnescapReCSanEr ML ad 3 PRIAEA ach A58 BB Ll U8
t he conndbeoconheBtguweré;tranBpgueeat lthe fineccosacerddormt the dowsr fdue
. ne1(_’)L4- 10%‘ t%fe SIT:i) %lérrg i%13<;)rder to reveal the relative position of each free end of
a contact blade with respect to the associated corresponding conducting
pad;
- Figure 9 is a cross-sectional view from the line 9-9 of Figure 8;
- Figure 10 is a view entirely similar to that of Figure 8, but on a
15 reduced scale, which illustrates the connector without its metal cover:
- Figure 11 is a similar view of the previous figure, without the SD
card;
- Figure 12 is a perspective view on a large scale of the detail in
‘the direction of the arrow F12 in Figure 11;
20 - Figure 13 is a top view of the connector of Figure 1;
- Figure 14 is a cross-sectional view on the line 14-14 of
Figure 13;
-.Figure 15 is a left side view of the connector of Figure 13;
- Figure 16 is a perspective left rear three-quarter view of the
25 metal cover of the connector;
- Figure 17 is a bottom view of the cover of Figure 16;
- Figure 18 is a perspective view on a large scale, in the direction
of the arrow F18 in Figure 11, which shows the moving contact blade of
the switch for detecting the position, activated or not activated, of the

30 SD card write protect device;



- Figure 15 is a left side view of the connector of Figure 13; - Figure 16
is a perspective left rear three-quarter view of the 25 netal cover of the
connect orwo-02873et e 17 is a bottom view of the cover of FiPgumPoL®646 Fi gure
18 is a perspective view on a large scale, in the direction of the arrow
F18 in Figure 11, which shows the novin§lcontact blade of the switch for
detecting the position, activated or not activated, of the 30 SD card

wite protect dewififre WO AR/0¢aNR4%PEHE BROZPZPA® JilFigufd 94! avikf parfal! &
of the detail D19 of Figure 13, with partial cut-away of the uppe Wit of
t he covecUtvawal shdhe uppeswalofi the o veapeanhpelsishoms dber ssptaidiingtie
detection of the . .l.ocked position of the ite protect device;. 5 - Figure
% 1< a gPEn AGRITEN corfesaondig sardetastion ob el fRaked epsiting o thah i n
t he cl osg\mﬂ%o?%{ §Qyigsponding to detection of the unlocked position of
the wite protect device; - Figure 21 is a perspective top and left rear
threesquarter viFgureh2@hsia viswrsinesaote thittdfeFijure i denihieal ilnatragds

bl ades of the 10 connector according to the invention, - Figure 22 is a
view on E¢apydicdtaire the Glessdspesidanosormespondingatopdetectiquref 1the

whi ch sh & I : r (tion, that is to say without a
card in ﬁﬁo@%ﬁﬁ%@%ﬁt%o@{ 3@?5‘53’&“%W§%“@$§W%‘?1m |l ar to that of Figure 22,
in which the 15 ieeireagt i adperSp&HOWE fop tHHY WeFkidW id jfrter RijgW €
24 is a view sim I@gﬁr~r to that gf i gure 2§b in which thre@ﬁiéo%lt%rt%ravdg\*{s
shown i nwitiehpdiustmatest om&i mimtdef orinet iidentwadssiargactebiadakl yof the

downpar ds on the insul gti nq Sl];]pport; - Figure 25 is a schematic view
i 11 ubt raPPRGSHRT AGANERAe T MENHeRp form of identical and honpbgeneous

Siog\t/vaCt bl ades; pighrgW# €6 et S PEYd LR aIQANANDILRE HBREER MR 18e
22-22 in Figure 11, which shows a contact blade in the rest position,
that is to say without a card in the connector;

- Figure 23 is a view similar to that of Figure 22, in which the

15 contact blade is shown in the working position;

- Figure 24 is a view similar to that of Figure 22, in which the
contact blade is shown in the position of maximum deformation, pressing
vertically downwards on the insulating support;

- Figure 25 is a schematic view illustrating the manufacture in

20 strip form of identical and homogeneous contact blades:

- Figure 26 is a perspective top and rear three-quarter view
illustrating another embodiment of a connector according to the
inventidn, which is a double connector allowing both a MICROSIM card
and an SD card to be connected; ‘

25 - Figure 27 is a view similar to that of Figure 26, from another
viewing angle and with an SD card being inserted;

- Figure 28 is a view similar to that of Figure 27, in which the SD
card is shown in the contact position in the connector:

- Figure 29 is a bottom view of the connector of Figure 28;



illustrating anot her enbodi nent of a connector according to the invention,
which is a double connector allowi ng both a MCROSIMcard and an SD card
to be corwewmke®ws2£5 - Figure 27 is a view simlar to that Pofi/EPOZ0R6¢0 26,

fromanother viewing angle and with an SD card being inserted; - Figure 28
is aviewsimlar to that of Figure 27, 12n which the SD card is shown in
the contact position in the connector; - Figure 29 is a bottomview of the

connector of Fi-grigers; 3002 L0324 aRETi ERB24 DABAD tolthosdidfUF RRUrdE, 231
and 32 a233V|er?§ nhﬁg{jtoihose of Figures 27, 28 and 29 which
i|lustrat af’}ﬂdvs v iientrage aneHw ensbadupest ohecstalitlg connestor

i nventio d._a res
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16 and 18Dwureh illustrate an alternative formof the first enbodi nent of

t he connector according to the invention, which includes stop or |ocking
meansdin the | onfiQWd@ A3 $6sP6i M3 7 e 40 acar dimilagevieavs viot bhasswof ch

f det th d t act t whi | e
Houre. e ib0fed IF BT GACRTR oot d8uST wigholust S B ayfiTa et fommgaf o
41, 42 a'ﬂlde“ﬁrétoeﬁ%cﬁilhéfme% thle"tbahekfol Bee® raf nr%ﬁ?giﬁ§sin@enﬁon whith 14

15 and 21 to 23, which illustrate another enbo a connect or

accor di ngnckudafe stapenti l@rmhlngmmga‘ns e tHé lontgitudinalbspositidie cfomi@csD
gure 43 is a perspective view which shows

bl ad t

Che't nsuratfingo0sHiRioMitiog SHitshobmdstenting thﬁgl@uf%smce§fath@ﬁ§p‘édmtm

bot t I t t f the
connitt or ias PPRTE L LER FIBUFE S 1 SRl Mo I8P e el i el of

i nsul ati Fggarp@®;t of the other enbodi nent of a connect or according to the

invention tllustrated in
- Figures 41, 42 and 44 to 51 are views similar to those of

Figures 1, 4, 8, 13, 14, 15 and 21 to 23, which illustrate another
embodiment of a connector according to the invention in which the
15 output tabs of the contact blades are oriented forwards;
- Figure 43 is a perspective view which shows the insulating
support of this connector;
- Figure 52 is a perspective bottom and left front three-quarter
view of the insulating support of the connector shown in Figures 41 to
20 51, which also constitutes the insulating support of the other
embodiment of a connector according to the invention illustrated in
Figure 53 and the following figures;
. Figure 53 is a perspective top and right rear three-quarter view
of a connector according to the invention with a card in the contact
25 position, the contact pads of which card are oriented so as to face the
upper face of the hrinted circuit board which carries the connector;
- Figure 54 is a bottom view of the connector of Figure 53,
without a card in the connector;
- Figure 55 is a perspective top view of the cover of the connector
30 of Figures 53 and 54;



Figure 53 and the followng figures; - Figure 53 is a perspective top and
right rear three-quarter view of a connector according to the invention
with a cawo mn7iske contact 25 position, the contact padsPofi/ERht/eds4card are
oriented so as to face the wupper face of the printed circuit board which
carries the connector; - Figure 54 is alBottom view of the connector of
Figure 53, wthout a card in the connector; - Figure 55 is a perspective

top view of the Eiguae 56 it e bottoractiew o?th@chi/gubWiéarérst;f?ﬁth\D
02/ 073524 PCT/ EPQ2/ 02640 13 - Figure 56 is a bottomview of 'the cover of
Figure 55; and--FidW& 8757 aperspaapeeniiew of eneofdhe oing hidenitival and

id i cal | h t Fi 53 d 54. |
the des e\ BTPGEHIER ST v 0L U EaeRIEaor & 4Fes o L ANt ads 5 '
t 1 | 1| nbeh &ledes t Wi number s |
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wi t h 9 ef coenpenentsivill be dendidd by thooptede réfierdrigunesnsbmy an el ectri cal

connector 50 | ch essenti al \IN{ conéi sts of ,an overall pl at e- shaged pl astic
i nsul ati ng suppof CORY IR Withai: Being IHpiting. shel teresor i 'Bwpei'ch
especi al b te : e t of A u r f the

I nsul ati ngrozﬁp’p?)ﬂ? gi%%i\fn’ ‘I’/V\ﬂ?'c%é)‘!g%@grgd{dnﬁugé% 153’%’5%?@%6& ‘hi s housi ng

bei ng open ver flieal figurgsiesiion appeteteritde oo e dtePes OPhakiehs karechipary 60
of the cover 54. The housing 58 is bounded vertically downwards by a

hor i zont &PNsisty @fedn Ve wiaie-shaped inlasticopsmulatingi sugipoat 152 rared vaar ds
o0 2 ISP T80 0 BB VBSOS e P the?”
Ot e S L L
by a card housing 58 is formed, this housing being open vertically upwards
opposite the main upper plate-shaped part 60 of the cover 54.
The housing 58 is bounded vertically downwards by a horizontal
15 lower bottom wall 62 and it is open longitudinally rearwards so as to
have a slot for the longitudinal insertion of the front portion of an
electronic memory card which is, for example, a card C of the SD type or
of the MMC type.

The card C, of known design, has a rectangular overall shape

20 bounded longitudinally by a transverse front end edge 66, by a
transverse rear end edge 68 and by two parallel and opposed lateral
edges 70 and 72.

The front right corner corresponding to the intersection of the

edges 66 and 72 has a cut corner 64 cut at the standardized 45° for
25 polarizing the position and orientation of the card C.

Moreover, the card C has a horizontal upper face 74 and an
opposed parallel lower face 76 which is turned towards the free contact
ends 102 of the contact blades of the connector, and in this case
downwards towards the printed circuit board and which has, near its

30 transverse front end edge 66, a series of conducting contact pads Pi



transverse rear end edge 68 and by two parallel and opposed | ateral edges
70 and 72. The front right corner corresponding to the intersection of the
edges 66 wod2/A25kas a cut corner 64 cut at the standardi zedTAPot/aa640 25

pol ari zing the position and orientation of the card C. Mdireover, the card C
has a horizontal upper face 74 and an d@posed parallel |ower face 76 which
is turned towards the free contact ends 102 of the contact bl ades of the

connect oryh i dre tdﬂién@@&edoﬂmwwsd%?mwgd%héh rimrtbgt et it PYdrdPQAbe
and which has, near its 30 transverse front end edge 66, a series of
conduct i khawn) achichadarifesWhe02s AMdbtt PRTItERQD &E2f:. 14 which are

oriented downvxﬁ[ds t owar ds thﬁ printed circuit board (not shown)_ which
carries the conrtRtt¥O dKPLPEsOLFRER + 8kl anthdMbo -t §pesrigedcHy detadpnatiie mvc

een fron Piosutfoarq Srstin JhETCUE' bHnACT, SRy ML TPt Rieds

i nserged,76n the direction LI indicated in Figure 2, fromthe rear
forwards into the housing 58 until its front transverse edge 66 butts
agai nst a frontlhe afidefsés Bbusopapabke vd bekid hngertedesint Hee lotastign

581
towards t.he.front. The opposed, | at er edges 7Q and 72 of t card .C are
gui ded sdnaieA By in Faalrs DREOREier s ERante e Ao iint dtp Wl ifs
| ongi t udifght adGRYeRQ éH@eSQGrtﬁ.?t@_?Céqéﬁ%Y’a MonthtiraAstBRs dY6ttdHE &§gkS78
bounded transversely. Mfre specifically, as my be seen in Figures 4 and
9, the edgkikch dBfi3@sative §oising 28 doeymred fhreofidre. conpl enmentary to the

profile of the_ edges 70 and 72 of the_SD card (each edge of which has a
step 191, 73) Jiftdh opRReegdatenal Qdgesyl 88d 43 Qhikd rehs 2k geddad so
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the conneggorgnd 82 respectively, by which the housing 58 is bounded
fransversely.

More specifically, as may be seen in Figures 4 and 9, the edges

15 80 and 82 have a stepped profile complementary to the profile of the
edges 70 and 72 of the SD card (each edge of which has a step 71, 73)
with a horizontal step 81, 83, on which steps the card inserted into the
-connector "slides" so as to be able to take either an SD card, as shown
in the figures, or an MMC card (not shown in position in the connector)

20 which is then housed above the steps 81 and 83.

As may be seen in the figures, the housing 58 proper, which
receives the front portion of the card C, is bounded transversely
forwardé by the front transverse bottom edge 78 and transversely
towards the rear by a transverse rear end face 84 of the insulating

25 support 52.

Moreover, the insulating support 52 is bounded transversely
forwards by a front transverse face 86.

In order to improve the lateral guiding of the card C as it slides
during its insertion into or its extraction from the housing 58, the body of

30 the insulating support 52 has two long opposed longitudinal extensions



20 which is then housed above the steps 81 and 83. As may be seen in the
figures, the housing 58 proper, which receives the front portion of the
card C, iwolmewomsted transversely forwards by the front tr@ZoTEPozechott om
edge 78 and transversely towards the rear by a transverse rear end face 84
of the insulating 25 support 52. Mreovié, the insulating support 52 is
bounded transversely forwards by a front transverse face 86. In order to
| mprove t r i doy (Owfich h | di h,/d oy

moert o A O o Rl P paa g oy Bnd s thee
i nsul at i ngasuppansvélsdasacen §bHngn oprdeed tbonigicredsaalthext Brsithnsof\Othe
02/ 0735245} PCT/ EP02/ 02640 15 or arns 88 and 90 which extend | ongitudinally
r ear war dSOP&YITHNAhE ViIdiDG edogss98raRd8%e 84 in order to increase the

| ength of the ' ' § dJ . i.ons, 88 and
90 al so have prt@?%e%gaﬁ@lsgﬁgn tﬁ%ﬁéogp% %@%ﬁgglﬁngﬁﬁe&é?ggothw
with an igfsitrid gendiehpetiges980, 82 vehoasliingefttomehrhfsmepi \gat f or m (not

shown), it is possible to provide a version of the connector having arms
or extensions dicedistingrto |amgalernativesformetnotesdrawingi mlg,is hpoesirle to

ffici | | he fitti f th i.tch 140 which will|l be _d | bed
bel ow 10PN A8 VRSN e AerPsat e ST Unoaari O Ay REIGRS O SPERE
ori entati|@Ageh, th\ §?E§te¢~ | e BEMSS, %fovg@@ehoyégr&egg tgggnt%ﬁgeﬂe' fitidd

the intersecCtion of front™ transverse bottom edge

| ongi t udiofadiheedygatd@? 1h@swaisteiilche deseri®8dibelomned at 45, which is

corrpl(&ment ary to the sha ef@ﬁﬂ the size of the cut corner 64, as may 15 be
d

seen'?n Figure!B, AideR {Pe tiee dupglion; &f iﬂﬂlériéi'é@rmf@t Aesdfienornd
ecordt . . ; t .
Srart calilEnylss U HeeokPa 0, ol Said Sof ths O0URE 85, poPlgssffiEg 14

contact ehemHAtsrsditiohi et ane meget | rdmedreemudttehasttgel |8 and the
longitudinal edge 82 has a vertical face 98 inclined at 45°, which is
complementary to the shape and the size of the cut corner 64, as may

15 be seen in Figure 5, when the card C is inserted into a correct position.

According to a technique known in the field of connectors for
connecting smart cards, the insulating support 52 carries a series of
electrical contact elements 100 which are made in the form of elastically
deformable blades, a free contact end 102 of which projects vertically

20 above the plane of the bottom 62 in order to engage with the conducting
pads on the lower face 76 of the card C.

In the example illustrated in the figures, the resilient contact
blades ‘100 are nine in number, six of these blades being aligned
transversely near the front transverse bottom edge 78 of the housing 58

25 whereas three other blades, corresponding to the contact pads P3, P4
and P9 of the SD ‘card, are longitudinally offset rearwards so that their
contact ends 102 are fongitudinally offset rearwards. In the case of the
pad P9, the offset results from the design of the SD card, whereas the
offset of the blades associated with the pads P3 and P4 is due to the

30 "hot plug-in" connection explained above.



def ormabl e bl ades, a free contact end 102 of which projects vertically 20
above the plane of the bottom 62 in order to engage with the conducti ng
pads on tWe okovwses face 76 of the card C. In the exanpl e iPCugtPozoxdo i n t he
figures, the resilient contact blades 100 are nine in nunber, six of these
bl ades being aligned transversely near1®he front transverse bottom edge 78
of the housing 58 25 whereas three other bl ades, corresponding to the
contact pads PRl Bde @R Blhaddie180 878 ddeatial e te%rnﬁ'a'sy FdsCtree
rearwards so that their contact ends 102 are |ongitudinally o?fse
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t er m Hat éscapgfrthe paireley ciroultimeamd.t h the rear transverse face 84, each
end 104 here bei ng designed.in the formof a tab to be soldered to the

surface of the rtabs fefee infbeRk 3 % edoki seldarimbait dto mactiackbomerde i s

may al soPblteR PREURRRo% bubt P Hradfe b M Rde silfdiel ol bt

So- cal | eghtosplterd- eﬁﬁou(}yﬁr}ﬁmgs may al so be provided, in which 10 the
out put tabs are in elastic beari ng contact agai nst the correspondi ng
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the front transverse bottom edge 78 and
cover 54, or else the connector is fixed to the printed circuit board by
snap-fastening the earth tabs 132, 134, (see earlier in the description)

15 which are then, for example, designed in the shape of harpoons housed
in plated-through holes in the printed circuit board.

The length bounded by the front transverse bottom edge 78 and
the rear transverse face 84 is in this case approximately 1/4 of the total
length of the SD-type or MMC-type card C.

20 Thus, as may more particularly be seen in Figure 10, about three-
quarters of the card C extends longitudinally rearwards out of the
housing 58 in a cantilever fashion above the facing portion of the upper
face of the printed circuit board.

As may also be seen in Figures 11 and 13, the length of the

25 upper plate 60 of the cover 54, bounded by its front transverse edge 108
and rear transverse edge 110, is roughly equal to double the length of
the housing 58, whereas more than half of the total length of the card is
guided and held in place by the edges 80 and 82 and the extensions 88

and 90.



the rear transverse face 84 is in this case approximately 1/4 of the total

| ength of the SD-type or MMC-type card C. 20 Thus, as nmay nore particularly
be seen iwoORRguases 10, about three- quarters of the card CPETIEPNU2640

| ongi tudinally rearwards out of the housing 58 in a cantilever fashion
above the facing portion of the upper fldce of the printed circuit board.
As may al so be seen in Figures 11 and 13, the length of the 25 upper plate

60 of the coverTpd, cBgenderp byrithe f t ¥E{ 52§48 54NnG, fiear
transverse edge 110, |gs roughly equarf]e?%)l cﬂ)rﬁgllﬁe tﬁeelae%goth ofséﬁt ﬁ"eﬁlﬁgusllsng
58, wher eagnnected Hantheal taoth tdfe thet printedgtincoit bloamrdamchich cauridedtpad

held in place by th edge?‘ 80 and 82 and the extensions 88 and 90. WO
02/ 073524 PR g2/ BUd thercerd tadpe alegtirstakisaiy: discdrangadiatithedstasier
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The rims 120 and 122 are shaped in the form of slideways, that is
to say they are extended horizontally under the insulating support 52 by
15 horizontal branches 124 and 126 which are bent inwards and are
received in corresponding housings formed in the lower face 57 of the
insulating support 52 so as to allow it to be mounted by longitudinal
sliding and so as not to project out of the plane of the latter.
As may be seen especially in Figures 2, 3, 9 and 15, the rims 120
20 and 122 shaped in the form of a slideway with the bent-in parts 124 and
126 give an enveloping shape to the cover which completely goes
around the two long arms 88 and 90 which help to guide the MMC card
or the SD card as it is being inserted longitudinally into the connector in
the direction of the housing 58.
25 This enveloping shape gives the arms 88 and 90 great robustness
in all directions.
This is because the design of the cover also allows it to prevent
two arms from "coming closer together" in the transverse direction by

means of the two rear upper corners 133 and 135 of the upper plate 60



sliding and so as not to project out of the plane of the latter. As may be
seen especially in Figures 2, 3, 9 and 15, the rinms 120 20 and 122 shaped
in the fowmooh7#24l i deway with the bent-in parts 124 and PTLZ&EPg/®4@N
envel opi ng shape to the cover which conpletely goes around the two |ong
arns 88 and 90 which help to guide the M8IC card or the SD card as it is
being inserted longitudinally into the connector in the direction of the
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robustness in a irections. This is t he design of the cover also
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transverse direction b ans. of the two rear upper corners, 133 and 135 of
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the right when 5 considering Figure 1 for exanple, and the cover 54 is
i mobi | i pearnied heosbliened®potila | brsWatinge: BHpRPEt | B fupporaame 19y rfwans

of two snap-fastening, tab 21 an 23 ich are for exanpl e visible, i.
detai)  PREB-AR Tt Al T2 2 ARB ARSI nIEh el i RRRBIBs iBIF o deieil
cover S4in F3§ar8OUEEAnd 1704 §08PhiER! iANthel A0 & RIEEED osftio h N BtHYICRISS efav, the
upper 10 face 56 of the insulating support 52 between the transverse faces
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121 and 123 results fromtheir engagenent with the front upper edge of the
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Cover, LapluBdge LGATIYE o LetTact he cover, 34 Leng udl el .
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results from their engagement with the front upper edge of the insulating
. support beyond which they go by elastic deformation of the cover.

15 In order to remove or retract the cover 54 longitudinally, all that
is required is for the cover 54 to be elastically deformed slightly, by
raising its front transverse edge 108, by means of one's nail or an
inserted tool, thanks to the notch 131 formed in the insulating support
(see Figure 4) for disengaging the tabs or lugs 121 and 123.

20 Near its front transverse edge 108, the cover 54 may have two
front lower horizontal tabs 132 and 134 which extend from the rims 120
and 122 so that the tabs 132, 134 can be soldered, for example by
reflow, 'to the corresponding conducting tracks on the printed circuit
board which are preferably connected to the earth plane of the electrical

25 circuit of the printed circuit board so as to electrically connect the metal
cover 54 to this earth plane. The tabs 132 and 134 may be bent over
towards the outside of the connector, as illustrated for example in
Figures 1 and 13 to 17, or else bent over inwards, as illustrated in
Figures 2 to 5, 8 and 9.



I nserted tool, thanks to the notch 131 forned in the insulating support
(see Figure 4) for disengaging the tabs or lugs 121 and 123. 20 Near its
front trawewenss2edge 108, the cover 54 may have two fr oRCTIEPOE02640

hori zontal tabs 132 and 134 which extend fromthe rinms 120 and 122 so that
the tabs 132, 134 can be soldered, for dfanple by reflow, to the
correspondi ng conducting tracks on the printed circuit board which are

preferabl y conngpbedifie tabe ¢80t anal A98 0k bRt twaldgnel baw kel ! he
printed circuit board so as to electrically connect the netal cover 5 to
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whi ch are carrled by the printed circuit board and are | ocated under the
cover, bPH @é@o@ﬂ@ﬂm@lqtﬁéym@sedswamdmgh fRk®m t he cover, Whl ch can then
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any additional piece or conponent. In 10 addition, thi's fastening o
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connected, by WeansapfespdeiatlyabpasaénsinoFigast ¢r theoupperendse 0 & e

accessi ble when a card C is absent
cover 54 has a series of holes 61 which, like the contact ends 102, are
oriented upwards, allowing the equipment to be tested after the
15 components and the connectors have been soldered, by being directly
connected, by means of a test apparatus or tester, to the ends which are
accessible when a card C is absent.
A transverse slot 63 allows the output tabs 104 to be soldered
and the soldered joints to be checked.
20 If it is desired to improve the electromagnetic screening that the
cover provides, it is possible to make the upper plate without any holes
61 or slot 63.
In accordance with the teachings of the invention, all the contact
blades 100, 102 are identical to one another and are arranged with a
25 constant transverse pitch compatible with the position and the
distribution of the conducting pads Pi on the multimedia card housed in
the connector, and especially compatible with those on the SD card.
This arrangement and this compatibility are illustrated on a large

scale in Figure 8, which is a representation of a connector according to



A transverse slot 63 allows the output tabs 104 to be soldered and the
soldered joints to be checked. 20 If it is desired to inprove the

el ect r omreyo@Ri0T353£r eeni ng that the cover provides, it isPoogPobi®w4d 0o make
t he upper plate without any holes 61 or_slot 63. In accordance with the
teachi ngs of the invention, all the contfct bl ades 100, 102 are identical
to one another and are arranged with a 25 constant transverse pitch
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Pi on the nultinmedia card hogused in the connector, and especially

conpat i bl MPON&HSsBRaFaE Withcihya othghfigudepangement and this

el . P norange D hich i
o asent at | on o hal Bk &l B0uls PN Hfnb sy 580 el LR dhBadre 20
the invenbhgmtudihal shidhkixed fAerancas of gt aiheofcdiacshBREfe £ 1667 tHh P

conponents conpared with the other figures. As nay be seen in this Figure
8, and i msquieted1mespectivelyt weth| eaght odi thee cdnitemtepadls tR)1 A dP9Ot hee

ni ne contact blades 10Q, 102 assqci at ed ;respectively with h of the
Contact SRR BITRE pemierhS e CBnatas T SanEs I oS RAInG "BV Which [n

centre-tonfeRs® fPagLAdto B 4Wyeh in this case is equal to 2.4 nmm By
means of this desisagcg)n,a a?l the 1 dentical and equidistant blades 100, 102

may be treated By mebaseoushis desiganaliothe idengical tawd ,edyididtant blades
| ongi tudi nal insertion, in this case fromthe rear forwards. As shown in
Fi gure 8 180.F1§% &ay bedreaieshsiowlAngeuabobyiorans afxpssimglestool, by
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contact pad Pi, by defining wwth the latter at |east one point of contact
| yi ng suledtaxisi Al Iy nod "cleatretigitandivetisety avitixirespiectftottie coohaatpakl Rie.
with which it engages, but each free end of a blade is in electrical
contact with a facing portion of the rectangular lower face of the
15 corresponding contact pad Pi, by defining with the latter at least one
point of contact lying substantially on the longitudinal mid-axis Ai of the
contact blade.

As may be seen, it is the blades associated with the pads P6, P7
and P8 which are the least transversely "centred" and which are

20 especially very close to the internal lateral faces opposite the
corresponding intermediate partitions 67.

The particular design of each blade 100, 102 will be explained in
detail b‘elow, together with its insertion and retention technology, but it
should be noted here that the longitudinal position of each contact blade

25 with respect to the insulating support 52, which is different for the
blades associated with the pads P3, P4 and P9 compared with the group
of furthest advanced blades associated with the contact pads P1, P2
and P5 to P8, results from the operation of mounting them by insertion,
during which operation each blade butts against its housing provided for

30 this purpose near the rear transverse edge 84.



As may be seen, it is the blades associated with the pads P6, P7 and P8
which are the least transversely "centred" and which are 20 especially
very cl oswotoe/otises i nternal |ateral faces opposite the coPcaggproriciony
internmedi ate partitions 67. The particul ar design of each blade 100, 102
will be explained in detail below, tog@fher with its insertion and
retention technology, but it should be noted here that the | ongitudinal

position of ea RLAGT a | r egl tpeat hsu | >
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position of the group of blades with respect to the insulating support 52,
and t her é¢ doemed ab a asptical treliefiorctme duttepadS2RyT the howsiag depol ari zat i on

stop 136 to 5 fitfed i.ch is noulded as one pjece .wth t i nsul at | ng
support and id fr aﬁgg Vi&r 4 c'éﬁth“é"Igi'*@?roHa{%geEﬁﬂ'PS’ﬂ%zgg?C'f h(“i’hHShsi ng
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insertion of the SD card as illustrated in the figures.
However, the solid stop 136 is positioned longitudinally so that,

15  when the SD card is inserted improperly, that is to say with its
transverse edge 68 inserted first, it prevents any penetration of the body
of the SD card into the housing 58, the lower edge corresponding to the
intersection of the transverse edge 68 with the lower face 76 then
butting against the rear transverse face 138 of the stop 136, as shown

20 schematically by the dot-dash line in Figure 11.

In the absence of such a stop, the card would partly penetrate the
housing 58 and, before the intervention of the inclined polarizing face
98, woﬁld “crush" the free ends 102 of the two contact blades set
furthest back, which are associated with the pads P3 and P4.

25 To prevent such crushing, another solution consists in providing
holes or recesses which emerge in the insulation beneath each blade,
but this then generally results in the blade being bent beyond the yield
point of the material and therefore results in permanent deformation of

the blade. There is therefore then also a risk of the free contact ends



of the SD card into the housing 58, the | ower edge corresponding to the

i ntersection of the transverse edge 68 with the Iower face 76 then butting
agai nst twe mezs2transverse face 138 of the stop 136, as SOOEP2/EWB40
schematically by the dot-dash Iine in Figure 11. In the absence of such a
stop, the card would partly penetrate t housi ng 58 and, before the
intervention of the inclined polarizing face 98, would "crush" the free

ends 102 edllidiegt witlsomacupyerdemceetof fid heghtd@ckirctit Choar@ FSqfikt ed
with the pads P3 and P4. 25 To prevent such crushing, another solution
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i nserted.ggol ari zation of the inproperly inserted MMC card is achieved by
the inclined surface 98. During longitudinal insertion of the SD card into
t he connector Buring hongitwdingdtinsestiononf thea$Di satd ivky thet honnsctooin
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and furt haenrd ittr{grl%\aegi%uhdeinearlgeodng;)em7c?_s aond which terminates in the cut corner 64,
would run the risk of butting against the rear end transverse edge 91 of
15 the longitudinal arm 90.
To remedy this drawback and further improve the ergonomics of
the connector, a cut-away 93 is provided in the inner longitudinal edge
95 of the arm 90 near its rear free end (see for example Figures 1 and
4) which prevents such an abutment of the partition 67 until the SD card
20 bears in guiding contact on the steps 81 and 83.
The connector according to the invention also includes a switch
140 for detecting the longitudinal position of the SD card write protect
cursor 69.
For this purpose, the switch 140 has what is called a fixed
25 contact blade 142 incorporated into the metal or metallized cover 54 and
a moving detection blade 144 carried by the insulating support 52. As
will be explained below, the blade 142 is called a fixed blade in the
operating principle of the switch, but it has the ability to undergo elastic

deformation so as in particular to avoid a "hard spot" during insertion



the connector, a cut-away 93 is provided in the inner |ongitudinal edge 95
of the arm90 near its rear free end (see for exanple Figures 1 and 4)

whi ch prewen®7sach an abutment of the partition 67 until PChEPSII®ard 20
bears in guiding contact on the steps 8% and 83. The connector according to
the invention also includes a switch 148 for detecti ng the | ongitudinal
position of the SD card wite protect cursor 69. For this purpose, the
switch léhdias whdractooal dfedthe feamt nPdkingnt Actpddsdbie 142 taker pg attesl
into the netal or netallized cover 54 and a npving detection bl ade 144
carried Kymaisionaltieiapcamppsrihesinsededygard.pe expl ai ned bel ow, the
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142 is "free", that is to say it is nmade as one piece with the cover. 10
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connection tab 147 intended to be soldered to or inserted 15 into a hole in

cont act wWetrticallyodauwstwards,rbeligabonisiest énl avicomplementanyetioleifocomead Hoar d.
this purpose in the insulating support 52 near the lateral edge 80. The
foot 146 has a connection tab 147 intended to be soldered to or inserted

15 into a hole in contact with a conducting track associated with the printed

circuit board.

Beyond the set-in foot 146, the moving blade is extended
longitudinally rearwards by an elastically deformable branch 148 which
terminates in a curved detection portion 150 with its convex side facing

20 inwards in the direction of the left longitudinal edge 70 of the SD card
(see Figures 19 and 20).

Beyond the curved portion 150, the moving blade 144 has a
contact tab 152 which is capable of coming into electrical contact with
the facing internal surface portion 143 of the fixed contact blade 142.

25 At rest and as illustrated in Figure 19, the position of the
detection blade 144 is determined by a slight elastic prestress by means
of which the tab 152 bears against a fixed surface 154 of the insulating
support 52.

In this rest position corresponding to the rear position of the

30 protection cursor 67, the switch is in its normal "open" state, whereas it



Beyond the set-in foot 146, the noving blade is extended |ongitudinally
rearwards by an el astically defornmable branch 148 which termnates in a
curved deweatioms2portion 150 with its convex side facing POTIEPAZ040 i N t he
direction of the left longitudinal edge 70 of the SD card (see Figures 19
and 20). Beyond the curved portion 150, 2¢he novi ng bl ade 144 has a contact
tab 152 which is capable of comng into electrical contact with the facing
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as illustrated in Figure 19, the position of the detection blade 144 1s
det er mi ndd biguges?@ght el astic prestress by means of which the tab 152
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and fromingelating nelippbriu@irale ddenticadfapd atlie cswéeted 4® can be fitted
without the minimal and the small width of the connector being
increased. This minimal transverse width results from the dimensions of

15 the card and from the minimal structural amount of plastic needed to
guide the card.

If a blade is fitted symmetrically along the right edge of the
insulating support, it is possible to produce in the same way a switch for
detecting the insertion of a card into the connector.

20 The general design of each contact blade, one of which is
illustrated in Figure 21, is of known type. In particular, it has a mounting
or fitting section 151 which lies in a horizontal plane and is extended
towards. the front by two insertion tabs 153, which also have a
stabilizing function. Each tab 153 is designed, in a known manner, to be

25 inserted longitudinally forwards into a complementary slot 155 which is
open towards the rear in the rear transverse edge 84 of the insulating
support 52.

Beyond the mounting section 151, and between the two insertion
tabs 153, each blade 100 has an upwardly inclined intermediate section

30 153 which constitutes the elastically flexing body of the blade and which



guide the card. If a blade is fitted symretrically along the right edge of
the insulating support, it is possible to produce in the sanme way a switch
for detewDiong73ske insertion of a card into the connector PCZEPIlIe26gener al
design of each contact blade, one of which is illustrated in Figure 21, is
of known type. In particular, it has a @unting or fitting section 151
which lies in a horizontal plane and is extended towards the front by two
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edge 159 bdind bettaomt 880. secti on 102, the insulating support has a "box"
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bottom 62. Each box is longitudinally open towards the rear in order to
allow the edge 159 to be freely inserted therein during insertion of the
contact blade into position in the insulating support 52 (see Figure 12).

15 The internal upper face 164 of the box 162 is chamfered in order
to make insertion easier during mounting.

In the mounted position and at rest, as may be seen in Figure 22,
the blade is slightly prestressed elastically with the upper face of the
contact section bearing vertically upwards against the chamfer 164, so

20 as to define a precise height of the contact section 102 projecting above
the bottom 62.

The bottom of the box is open vertically downwards in line with
the end. edge 159 so that the latter can be inserted thereinto when the
contact blade is flexed, as may be seen in Figures 23 and 24.

25 Figure 25 shows a portion of a strip 166 of contact blades 100 of
the type of those used for the manufacture of connectors according to
the invention.

The blades are manufactured in a known manner by successive
cutting, folding and/or bowing, and coating, steps starting from a thin

30 strip 166 of metallic material.



15 The internal upper face 164 of the box 162 is chanfered in order to
make i nsertion easier during nounting. In the nounted position and at rest,
as nmay beweeen7ised Figure 22, the blade is slightly prestPesgpdz/edeastically
with the upper face of the contact section bearing vertically upwards
agai nst the chanfer 164, so 20 as to deBfne a precise height of the contact
section 102 projecting above the bottom 62. The bottom of the box is open

vertically dovxmrffeé;ndshéwériioaswinfah]ufébmﬁrm? £epe, 129 the bheded hRubahéRIngan
be inserted thereinto when the contact blade is flexed, as may be seen in

Fi gures 48 Hil samestrputes 28ndhane @ipedt toaetiher by ra plinkiegofb autht act

bl ades 100 qf type, of .those used for the manufacture of nnect or
accordin o[rgertﬁ'g%i, négﬁpi 4f Fneal 2 elé)nagréoﬁﬂh{}f%@?urut&apﬁ atiﬁné\%msmfﬁher
by successdyeed Wideh, fol ding and/or bow ng, and coating, steps starting
froma thin 30 strip 166 of netallic material. WO 02/073524 PCT/ EP02/ 02640
26 Afber the vdheendsadidlaof thersirspeps/0 are jdiachl talé¢settaas fpattoftg the
the sane strip 166 and_é\re, joi:ned toget her by a |inki ng band_or border
188, eachldtaWheparPnsidetRg Iishyfier adi Rl the meuniing sectipr $1. eashswdise

wi dth. 5_T. 1 f straps 170 are joined to the rear part (to the
right mgnﬂggﬁgﬁ%éﬂﬁﬁaggﬁi%ﬂf'e 25) of the nounting section 51, each with a

fracture initigtars,1d4ortinaous seriesnobedriact etriplhs Roniseat wilithpdni thaised
which, in the case of the present invention, are inserted |ongitudinally

in groupsase ofothe myesemtabiventides aret i1sertedsivpgitudinalppdnt gsoupei ohout
vt 08 © RSP RDRNSRE FileB, 1B Db o8, LR kB I
connect Ofshelrafg E8chh6f IR LPAGEY BEDHRNAMLMIYENEOUD syMalinthe blades
inserted into the same insulating support for the manufacture of a
connector belong to the same batch and are homogeneous from the
standpoint of their dimensional characteristics so as to ensure that there
15 is no lack of coplanarity of the output or connection tabs 104.

During insertion, and taking into account the different longitudinal
positions of the nine blades, the linking straps 170 for the blades
associated with the pads P9, and then P3 and P4, deform by buckling so
as to allow all the blades to be fully inserted in forward abutment by

20 means of an automatic insertion tool (not shown) before the blades 100
are separated from their straps 170.

The separating operation is carried out by fracturing the initiators
174 by berforming alternating bending operations on the straps.

Thus it is certain that all the blades are homogeneous within the

25 meaning of the invention, as they all come from one strip of material and
have been formed‘by the same cutting tool, with no modification to the
settings of this tool.

It should be noted that the embodiment of a connector according
to the invention that has just been described, in which the contact

30 blades 100 are inserted from the rear, with their outputs or connection



standpoi nt of their dinmensional characteristics so as to ensure that there
15 is no lack of coplanarity of the output or connection tabs 104. During

i nserti oriwoana73saki ng i nto account the different |ongitudPEAIEPOP@SHG i ons of
the nine blades, the linking straps 170 for the blades associated with the
pads P9, and then P3 and P4, deform by Biéckling so as to allow all the

bl ades to be fully inserted in forward abutnent by 20 nmeans of an autonmatic

i nserti onabgol1 dnobrichexd) réafwards henbs aties é@@an%ges%ﬁarrﬁﬁﬁﬁ'uif fhei r
straps 170. The separating operation is carried out by fracturing t

i ni tiatoffgotpriat wf ther conmeanjoald@roratthegp Hateld rrgroqmrtad)am,seepetchmllgatbyaps
Thus it is certalntht [l th | gdes ar onbgeneous within t
reani ng SPUTHE TR o) a9 peliicarbiber HaRLSRESS #10P S CRul Sric! thind
have beepy {arﬂﬁa 1Y% ﬁreﬁﬁaé'ﬁs&%éb@gcé% Of%[eh?cﬂ?nge fication to the

o} t e e

settings o IS to shou e noted tha od| ment of a

conneEt or accoffiengnvémtid hesi nyetititedttdathddasicsmbediméercthiatetas ijast
whi ch the contact 30 bl ades 100 are inserted fromthe rear, with their
out puts BeedbARESIRAT- WO 02/ 073524 PCT/ EP02/ 02640 27 tabs 104 ori ent ed

rearwar ds, has h nect or
50 on the pri ntllE ggcsgcw a%ﬁgfe é'bg%ﬁa?r}g‘vé fpto g@%“ gph&cﬁ?f rﬁS?QIS ?%hgth
bet ween %hﬁuwm@glsyec@ﬁ@@cf.a@ea MRIEROENG caal th anthdhget IRl &NENSE S€
face 86 of the conneCtor. 5 The invention is not limted to the basic
enbodi medesaithedhas ipustdobgerentescWOeA-00{1780G1 so(Ipossi MABUFACTURING
|nc orate into the connector nmeans for sinultaneously connecting a

| MEIERRRISESHHnér similar to that described in document _
VD 00/ 17806 (T3 HSDEACTHR M « SHH0n ENHERRRLSES A dr 10 8000 dTPAtey Of

such a doubl e connector type are I I gure
in Figures 26 to 31.

In the first embodiment illustrated in Figures 26 to 29, the
MICROSIM card is designed to be housed in a connector 50' which is

15 placed "upwards" when considering Figures 26 to 28, that is to say like
the main connector 50 for the SD card, the connector 50' and the
connector 50 sharing the insulating support 52 whose rear part 52' is
modified and lowered with respect to the horizontal plane of the bottom
62 in order to constitute a housing 58' which is designed to take a

20 MICROSIM card and in which contact blades 102' are arranged, the
connection outputs 104' of which are oriented transversely on either
side (to the left and to the right) of the common insulating support 52,
52', a Ibwer part of which constitutes the insulating support 52' for the
connector 5Q0', as may be seen especially in Figure 29.

25 The connector 50' has its own hinged closure cover 54', the
design of which is described and illustrated in WO-A-01/61790 aTT
MANUFACTURING ENTERPRISES INC.).

When the cover 54' is in the closed position, as illustrated in the
figures, the plane of the upper face of the cover 54' is offset vertically

30 downwards with respect to the plane of the bottom 62 of the housing 58



In the first enbodinent illustrated in Figures 26 to 29, the M CROSIM card
is designed to be housed in a connector 50° which is 15 placed "upwards"
when conswoOeriomsg24i gures 26 to 28, that is to say |ike thecwaPo2/esmnect or
50 for the SD card, the connector 50" and the connector 50 sharing the

i nsul ating support 52 whose rear part 528 nodi fied and |l owered with
respect to the horizontal plane of the botton1 62 in order to constitute a

housi ng 58T fthtei cbnineatesifharhich Isakentpldfed! GRAIIMrcy duadd the 8D dard,
cont act thades 102' are arranged, the connection outputs 104" of which are

ori ent ed RY 8nk8AT §BKyPBH - either side (to the left and to the right) of the

common i nsul ati p. |chc it es the

i nsul ati ng supdﬁgvﬁg 88#‘5 tﬁ%hgoﬁﬁg%ir b@\/\e éesaoh%\;}bggrg% p%éi??? in
Fi gure 2%hot2haVbea GuVacsarad S REaicall9s Vi €
desi gn of c3/\,h| ?:h is descri be%l %rggbﬁﬁéulgf Fg]\taem?n V\dC%”g #%@?gg r%Irt'el"%l'letIon o
MANUFACTURENG BNTERRR| BES 1i19C. QUId\Mgn dheingoviés !izlngltadlmalt heseHmeBd are
p05|t|on as.illu t ed in

i @ %g g t he pl aw Ee upper face, of

the coverP8X¥ided ?”GQN? by P)'}'e 8ddHREF c8UHIPE 1aBBedk & 0aPRe bl &ne

of the bohbamaéd ,fthttfp,ee mﬁ‘{ﬁb’t‘%g'sgoﬁ?%?/ B43524 PCT/ EPO2/ 02640 28 for the
e €

connector 50 which I's co ted r to guide the SD card, by a rear

end part. In tHiencake it f&as:lemrtectnﬂer!ﬁ(ihel B tcaatiedt nmayiagsls dse Hed® tAAt
does not have a caver 54 as previ Ous{ﬁ/ and the vertically upward
i

retenti odh8f Coyetrhé"féﬁ’fcéhé ﬁﬁﬂnlelc§ob AGS Ao v @ftlﬁﬁllb/oﬂgllemaﬁné&iteral
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the SD cayrd, ptdd@@ddﬂi)s@ubﬁn?e@@dtmﬁdm he cover 54' of the connect or 50
has two vertically oriented lNateral 10 guiding tabs 180" and 182" which,

made as one pi é8es@i far aBetivalyparb4f, theameajpr aduoeztctoy TOitfoir nthear@Dbeadd ng.
which is located to the rear of the contact ends 102 of the blades 100
(that is to say that part located to the right when considering Figure 26)
15 is "occupied" by the connector 50', the contact blades 100 are, of
course, mounted longitudinally the opposite way round compared with
the embodiment of a single connector described above with reference to
Figures 1 to 25.
Thus, the blades are inserted longitudinally from the front
20 rearwards, that is to say in the direction L2 indicated in Figures 26 and
29.
The orientation of the boxes 162 is, of course, also reversed and
the verfically oriented transverse bottom wall 78, by which the housing
58 is bounded longitudinally at the front, has holes 184 for allowing the
25 contact ends 102 of the blades 100 to pass through it as they are being
mounted by longitudinal insertion in the direction L2.
In the second embodiment of a double connector illustrated in
Figures 30 to 32, the connector 50' for the MICROSIM card is located

below the lower face 57 of the insulating body 52 of the connector 50



In so far as that part of the main connector 50 for the SD card which is

| ocated to the rear of the contact ends 102 of the blades 100 (that is to
say that wearie/oraseated to the right when considering Fi gur @C28PILEBR6UE
"occupi ed" by the connector 50', the contact blades 100 are, of course,
nmounted longitudinally the opposite way2|90und conpared with the enbodi nent
of a single connector described above with reference to Figures 1 to 25.

Thus, thewhicdéakes e¢hienS& tadd | amgivhidhng ltgelf odiee fir ene u :rgalrwaég&
that is to %"6%/ in the direction L2 indicated in Figures 26 an 29. The
ori ent at i 1Bnths} Pravidsexamdless. of course, al so reversed and t he

vertically orignt b ich .t housin
bounded | ongi tﬁ@l ﬁﬁﬁ éﬂﬂf&fﬂig?f m aﬁ&@?%&%& Oéltl Hémtarig QBI’BO
contact epHicH §2kes thbeSbJ ades ok Qh@aﬁﬁpet mgéw@dlﬁro%thaeryoﬁf ew'ﬂ(ﬁ'
mount ed by longitudinal insertion in the'direction L2. In the second
enbodﬁmerﬂd‘(ﬂnwgﬁﬁjb'viéifxtbmﬂéuitothﬂefu@mr aned whichFivjuiriee 86stribad, behew.

connect or, 50’ the M IMcard is Io ed beJow the |gwer face 57 of
t he |nsuI%‘["i°rﬂ;9 bEtRS 522 8Y 2PFRI EBnnkt& 6 'Bo G5d 392’@9&#@9@ 09246“9 29

whi ch ta'ﬁ‘ﬁ%uwﬁng Lf%:?(grtag@ “Ph%fshnirﬁld én'tﬂ@affa%%s' %‘ﬁg@ﬁer part, as

in the previous i's enbodi nent, the con | ades 100 of the

connector 50 \iftielinsaletsng perBivicihdpesjecod Hdlew Yipe plﬁfh@ bedhériamet bE,
front, with the 5 advantages which result therefromand which will be
descri bedNb@f &/ tﬂnﬁﬁgsvh@f@etaava\clpagéfs 52 hek shpsconaestar I5Gverejecthadyht

Pnsul 3t L O T LR 00 TRt AndS g anay s AL LS S7PaARAG L ¢
consti t utfgcklkes BB ' 52" arefurid® . £gRRect or 50° projects by 10 about 0.7
mm fromthis plane, that is to say the distance separating the faces 57
and 57' is aroue (prmemhmg part 52 may also be fitted into a window or cut-out
in the printed circuit board which carries the connector 50. It is not
necessary to provide a cover 54' if it is desired to reduce the total height
15 of the connector further.

With regard to the connector 50, the tabs 176 and 178 may also
be fitted into complementary holes in another printed circuit board,
without therefore increasing the total height of the assembly, the double
connector 50-50' then being sandwiched between the opposing faces of

20 the two printed circuit boards which are separated by 2.5 mm.

According to another embodiment, it is also possible to replace
the tabs 176 and 178 with a metal cover 54 whose thickness is around
0.2 mm; i.e. less than the thickness of the moulded tabs 176 and 178,

. which is around 0.4 mm.

25 The embodiment illustrated in Figures 33 to 40 is an alternative
version of the first embodiment according to the invention illustrated in
Figures 1 to 20, which firstly has a blade for retaining or locking the SD
card in the longitudinal position, which blade is designed to engage with

the notch 75 in the card.



The projecting part 52 may also be fitted into a window or cut-out 1in the
printed circuit board which carries the connector 50. It is not necessary
to provi dwoazowmses 54' if it is desired to reduce the tot@CTHPOZIR640 15 of
t he connector further. Wth regard to the connector 50, the tabs 176 and
178 may also be fitted into conplenentéﬂy hol es in another printed circuit
board, w thout therefore increasing the total height of the assenbly, the

doubl e connectftre 36ckiiig biede bl 1ds ek thpsh hslyweenid be opposicte haees
of 20 the two printed circuit boards which are separated by 2.5 nm

Accor di ngheocamnst ned. eriddIagst beingiformed ipodsi lateralorineravell t122.t ibs
176 and 178 w a 0 0 kness.,i,s und 0.2 mMm i.e.
| ess thaih?hsea'{n Y:Vlggpgg g%i/ daﬁﬁ\g&ezﬁg t&ﬁbsvyﬂ%h 11%{90 whi ch is around
0.4 mm 25 The Tejogdi 88t 194 Uskfer ¢ 'lcS‘nEltGH'iﬁll@:”réQrﬁQrdﬁ %rr‘\cﬁ' hgsnaj i ve
version of the first enbodi ment according™to the Tnvention illustrated In

Fi gurgs V-sbhad waitch 186satl s Haseaertndacﬂbefknp afethed M 0§ whidhoekiorgentesd SD

card in the Ion i tudi nal 03| i on, ich bl ade is desi ne t.0 engage
Che ot ok sy araail L aiarBon thef Ohsiis BETRPoSBIEAI0 oot ating) dBRr Hidht ade

184 is agya @HEQI?HHFEH RIS FSHIS i el %;&h He3et 10 rﬁer%rtcﬁ“?ssa' d bl ade

bei ng forne eral rim or sane way as the fixed

bl ade 142 of t i sdty chal4.toTewy bhade éBéeﬁ)&éeOﬂa tard)i thuelicaathy186€diegr ds
and has a 5 V-shaped catch 186 at its free end, the tip of the V of which

i s orientReide tARsGENHGICJOL olATHES ttRethasnelchof 8hdospameth dhe insuleginge
d _which. has rest,

h | | d f.th
Chotlo ' S0t (e B 350 sh1nBlo6 B Eind"ha Lo et 1B el tinny 5% ds
ConneCt 0’f® Ité"qlaktfhé Plgtl’heofnfﬁeﬂho%gﬁ T9riRethd B r&%rﬂr\ﬁHbﬁt‘Hw Ia’&@r%ﬁﬂofl o

(see Figure 35), this notch being positioned |ongitudinally so as to
the ri ghtcomlftat:hqaamtloh “s mayt he SEepdndrighee 8%e latter is in the
When the SD card is in the contact position in the connector 50,
the catch 186 is caught in the notch 75 (see Figure 38).
15 During insertion of the SD card into the connector, the catch 186
automatically snaps into the notch 75.
The V-shaped part of the catch 186 engages with the cut corner
64 of the SD card, which allows the catch 186 to be progressively moved
aside by a low resistance force applied by the blade 184.
20 During extraction of the SD card longitudinally rearwards, the
force to release the catch 186 from the notch 75 is higher since the V-
shaped part then engages with a right-angled edge of the notch 75.
C)f course, a choice of angles of the branches of the V-notch 186
makes it possible to "adjust" by design the value of the force to release
25 the catch 1886.
When an MMC card has been inserted into the connector, the
blade 184 with its catch 186 is moved aside transversely towards the
outside in the same way as in the case when an SD card is inserted, and

the catch 186 then engages with the right longitudinal edge 72 of the



contact position, as may be seen in Figure 37. Wien the SD card is in the
contact position in the connector 50, the catch 186 is caught in the notch
75 (see AWQuUe®7838). 15 During insertion of the SD card i niPOoTtHPE2/sMNECt OF ,
the catch 186 automatically snaps into the notch 75. The V-shaped part of
the catch 186 engages with the cut corn8d 64 of the SD card, which allows
the catch 186 to be progressively noved aside by a |ow resistance force

appl i ed tMMbechtddevitBdut 29 PUfdY a4l achi R HOfit tieen SR L ad|dstically pre-
|l ongitudinally rearwards, the force to release the catch 186 fromthe

notch 75 Stsepsethdry theddadiee! ¥4, shupadnsditutinges earrhfdstinnt brake.
ri ght-angl ed eg%e/ of the notﬁh 75. O cqurse, .a chqice of .angles of the
branches of th& VPSR- 186 NG iguialial gf dst 5o aBPﬁﬂb‘ebgo R h

val ue of dihigchForeidiR Rl SR8 pr%r%éb e?taceaitéﬁﬂ Wl@'&o"i’ﬁa%é)‘é Iigngggter‘? en

inserted into the connector, the ade 184 wth 1ts catc

asi dedt r amvesctelryby quaddcingeoneusStlte hladebeot e switcasbi reuthiegcéseunhen
an SD card is inserted, and the catch 186 then engages with the right

| ongi t udiffam HRywadb 182 Pﬁéhﬁ?@wroﬁészw PETt Epved lctizwbougtv-wwc ca(rjdb i
bl ade 184, " hud BRI EARY 15, Elotibseds to P40 vils BrRfupY 4"

conf i gur alwieeh i190 $onelletBesinightite ehdPbPINEErtion BHd GRel PreSiai@C N e,
presence of a card in the contact position in the 5 connector by producing
one of tHHAMK} adeSDofint tie saintant pysdien ingan thedront tongitudinedl énd 25F tife t he
cove5)054, as rrcgnti oned previously. The enbodinent illustrated in Figures 33
to 4 thl?sor}ﬂeo Plles a switch 190 for detecti ng the end of insertion and

gl hSarner oy, S 195 s SDrrkeat MaBan g9t el 8 B fm
192, si midfathet swifody Hd&Jewhich, being made as one piece with the cover 54, is
formed by cutting and bending, and which is visible in detail especially
in Figures 39 and 40.
15 The blade 192 thus lies in a transverse vertical plane facing a
cut-out 195 formed in the front transverse wall of the insulating support
52 so as to lie facing a moving blade 194 of the switch 190, which is of
similar design to the moving blade 144 of the switch 140 and which has,
in particular, a connection foot 196, 197, a convex actuating portion 200
20 and a free end contact tab 202.
In this embodiment, the metal or metallized cover 54 constitutes
a common connection, with the earth tracks on the printed circuit board,
for the switches 140 and 190 via its "fixed" blades 142 and 192.
As may be seen in detail in Figure 36, the bearing face 204,
25 against which the contact tab 202 is pressed elastically when the switch
is at rest, is advan‘tageously made in a box 162 so that this face 204 lies
below the SD card, or the MMC card, thus making it possible to reduce
the overshoot of the switch when the card C is in the working position or

contact position.



of the switch 140, which, being nade as one piece with the cover 54, is
formed by cutting and bending, and which is visible in detail especially

i n Fi gur ew039/0za%e4 40. 15 The blade 192 thus lies in a tramET@EPIH026¢0ti cal
plane facing a cut-out 195 forned in t 2 front transverse wall of the

i nsul ating support 52 so as to |lie faci'fig a moving bl ade 194 of the switch
190, which is of simlar de5|?n to the noving blade 144 of the switch 140
and whi ch has, Aflrﬁsbémedﬂm&n @f@oﬁma@ltel onnﬁeotorl%mlllaﬂto ahabtd\ees)crlbed

actuatin and a f nd .cont ac b 2Q

enbodi rre%tnpdot'ﬁ ﬁ@%ﬁg '5'r HEYTRS 12 %I %v?é’r'ﬁdllo‘é’oé’@t ?ﬁ?@ edaaeéiniﬂh‘ﬁtrated
connecti t r [ b

SW tches%4%ma%%slgg ?}aaylp’t gﬁa\?’?ﬁi%@neﬁ% egﬁéﬁﬂgﬂéﬁd‘sﬁ@@ ct B?amjes b{eé)éeléﬂe in
det ai | i nségece |86gitubléndibarremgwizade 204he Arexdiimdi2 vhi Ergltul’te P NWAEH
tab 2 ressed eI astically when the switch is at rest,

| S
adva gé’&%gl 90%88 ioR tRlsoer PBJZP%StTQ& arif Rtechtewapds Ithésfl’OBéI ow the SD

card, or the r ot of
the switch whe gl%asﬂzc)inéﬁftgaﬁngt ttpvlﬁgkfgg %rdéﬁ %%ﬁ%&fardtcsoﬁq g 4% on.
WO 02/ 07&5@%&@%@@8/@264%&29 Ahld 18talepiiettingaRt opftha %Ioﬁﬂie%t%?nr?ﬁ%tr%
simlar to that described and illustrated in Figures 1 to 15, w il now be
descri be@oamdares ukwith éhe veursxbguw&h tllletqu’@lltsmrl&hteﬂ] temmdlsnm relae.

cont act ades . 100 are .inserted..l on di na rearwards in the direction
L2 in Fi Elﬁ 3&‘8 GPPRECESR Bl } BcbiFsiece Hutfahﬁom w@ﬂm& @Sl@r@\epuém,e@e
to S Thdis ~ue e s I t [ e
f r\éﬁmhagBﬁtﬁépraﬁ(fdasn[palggﬁo ﬁé ct?uﬁ(q % e;tlj%e d?r‘é'—:%ogFH éﬂgést%o%f ﬁt@(@%ﬁﬁ?&'gr

i f one boepds dhat tis wbtdmy Math/ehelmamsmr@%h@peutmww@sl ent ed towards the

rear. Here, the connector is in a first configuration in which, as
previ ously, thé&nah @6ﬁ’t%[§!°'ﬁ)étfsa moteets Withdoutpitls dPAeetieatedviaveardse

printed glLcghbhy ROAN e ihSF qursea%iMatAH Hhe P(ﬂ?g\}vprgg Efggt?lpe N upwar ds;

version the contact pads Pi on the card are oriented away from the

15 printed circuit board, that is to say upwards, with the housing 58 for the
insulating support entirely oriented downwards towards the upper face
of the printed circuit board.

In the version in Figures 41 to 51, the total thickness of the
connector, including the thickness of the SD card which is 2.1 mm (plus

20 or minus 0.15 mm) and the thickness of the cover 54 which is 0.2 mm, is
| 2.7 mm.

In the version illustrated in Figure 52 and the following figures,
the totél thickness is 2.5 mm, the vertical retention of the card then
being provided, downwards, by the printed circuit board. This connector

25 of low height, equal to 2.5 mm, may take an SD card whose maximum
height is 2.1 + 0.15 = 2.25 mm.

As may be seen in the figures, especially Figures 41 to 43, the
total length of the connector 50, and more particularly the length of the
main part of the insulating support 52 bounded by its transverse faces

30 84 and 86, is greater in order to have a rear block 220 allowing the



Anot her version of a connector with outputs 104 oriented towards the front
Is illustrated in Figure 52 and the follow ng figures, in which version

t he cont awD opads2#i on the card are oriented away from t heCIEPpr/iIwaed
circuit board, that is to say upwards, with the housing 58 for the

i nsul ating support entirely oriented do®wards towards the upper face of
the printed circuit board. In the version in Figures 41 to 51, the total

t hi cknesgopftatheladesndgioor102ne béi b M d fniyck@ﬁgﬁu@inélhﬁw@tw dnWHeh
is 2.1 mm(plus 20 or mnus 0.15 M) and the thickness of the cover 54

which isdirertigy Lis 2.7 nm In the version illustrated in Figure 52 and

the followi ng figures,, the total -thickness is, 2 he vert]_cal
retention of tf%‘gég?}ﬁ PRefeeReiRgl B GSIES adm/m‘?’/\gr 351? PXEe 199 R'&d of

circuit I ' ' ; e
an' D cardChoscomar paneisRluginany 3Rt el Bhe A5G atea%yRn Mo EBAGALE, |
t he f$gubésdeetP@doakitydFugthest 44 the Aightttheis conaltitltrgtheodtaphe 36 for
connect or ?0,_ and Emr,e parti cul a}r]ly the length of the main part of the

i nsul at i R§'3UBP thednseiHesdohyh e S0 1Gak WEHEeits dead tsangyersrl sdep face
greater i18' order to have a rear Dblock 220 allow ng the WO 02/ 073524

PCT/ EPO2/ 5640 33 contact bl ades 100, 102 to be nounted by | ongitudi nal

insertion in tRefediingCtd FighZes A2 MB2 PO SERN VdtsihOUiiRE e aldpdss 1idwe
boxes 162 are, of course, reversed IongltudlnaIIY and that one associ at ed
a

wi th theotiemiach rearwpsde, iomayde eednrthaésthe dlaxible inyanchhd$7 of the
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in the ihdblclt Or7 B2ml, i whbeth @ermpeises 0.2 mm for the thickness of the contact
and 0.25 mm of plastic on either side, above and below, the contact
blade 151.

15 [t may also be seen that the free contact 102 of the blade 100
must project by at least 0.7 mm from the plane of the flexible branch 157
of the blade in order to ensure that the end 102 is in contact with the
pad Pi on the SD card without the lower face of the said card touching
the flexible branch 157, in order to prevent any loss of electrical contact

20 which would result therefrom.

Because of the 0.7 mm height between the planes 62 and 83 of
the insulating support, dictated by the design of the SD card, the design
of the blade 100 and of the cavity 158 of the insulating support has been
optimised by reversing the design currently adopted for the electrical

25 contact blades of the "crook" type normally used for the connectors for
MICROSIM cards,‘ for example those described in the documents
WO-A-00/17805 and WO-A-00/178086.

In the rest state illustrated in Figure 22, the flexible branch 57 is
inclined towards the pads on the card at an angle of 10° with respect to

30 the horizontal so as to minimize the height between the point of contact



pl ane of the lower face 76 of the SD card, i.e. with a thickness or height
"H'" of 0.7 mm which conprises 0.2 nmfor the thickness of the contact and
0. 25 mm ovopkAasise€ on either side, above and bel ow, the cecrarv2/oish@ade 151.
15 It may al so be seen that the free contact 102 of the blade 100 nust
project by at least 0.7 mmfromthe plargd of the flexible branch 157 of
the blade in order to ensure that the end 102 is in contact with the pad

Pi on theofS@héareqhdM1¢@Uénﬁh¢hé0“@xilﬁl%c%r%fncthr‘el§7"",i @vm%dstmugwsfwinédgfn -

flexible branch 157, in order to prevent any | oss of electrical cont

whi ch wouwd\elisédmat of et Gnb Betafsthefpoimt 6f Zomtabei 2 Withweespébieto
pl anes 62,and 83 of . the insu I ng support, dictated by the design of the
SD card, e Pd@BPgRT AN B+ 3&3‘@ ‘ﬁﬁﬁ”?ﬂ R3fes cai the 138 eard nher MMC
i nsul ati ng, gupport has been optinm sed by reversing the design currently
adopted for the electrical 25 contact blades of the "crook"” type normally

used or the cdnnibet wrerkimg pdditiBESbMeertisiador ilRxatmated tihosigudesesi ke in
t he docunents WO A-00/17805 and WO-A-00/17806. In the rest state

i | | ust r atftexiphe Fhganeh 2457 He retkinad by astastsy deforimationed!oseatdsthde
pads on t}{beri%ﬁépanlat an angle of 10 with respect to 30 the horizontal so as
to mnimze éi ght between the point of contact WO 02/073524

PCT/ EP02/ 02640 |f,3éc@érdihg aﬁ(ﬂhéoanancar&,hfa aé%inbh@tdbggaﬁhaaégte%g' fihk pll

ensuring an overshoot of about 0.5 nmmof the poin cont act
respect ttbe cawitpl bpd ief opent dewnovards i dheumwery fpee 5 Droft tree SRsakatther

MMC d 5 1Int Ki I ti f h blade, illustrated in Fi
23, 1o SHEBATH) U oWERIS RaYE Borsl (aRap sy Vel e O HeactrpRaMa BasactH
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i nsul ati mlliding with the upper face of the printed circuit board, on the one
hand for the angle of inclination of the branch 157 in the rest state to be
considerably reduced (that is to say the overshoot height of the point of

15  contact 102 in its rest state would have to be reduced, with a loss of
reliability of the electrical contact) or, on the other hand, for the
thickness between the region 151 of the contact blade 100 and the lower
face 57 of the insulating support to be substantially increased, that is to
say the total thickness of the connector would have to be increased.

20 If we now compare this design with that with the outputs 104
oriented towards the front, which is shown in Figures 49 to 51, it may be
seen that the bottom of the insulating support lying below the SD or
MMC cérd has a height "h" reduced to 0.25 mm.

The robustness of this very thin bottom 226 is provided

25 longitudinally by beams 222 (see Figure 42) between which the flexible
branches 157 lie and which terminate in the boxes 162.

On the other hand, the thin bottom 226 does not contribute to the
transverse robustness of the insulating support as there is no transverse

link between the beams.



10 support, it would have been necessary, in order to prevent both the
branch 157 in the elastically defornmed position and the end 159 from

col | i di ngwaiotl73ske upper face of the printed circuit boar @CT@EPOY/S4DONE

hand for the angle of inclination of the branch 157 in the rest state to be
consi derably reduced (that is to say tha5overshoot height of the point of
15 contact 102 in its rest state would have to be reduced, with a | oss of

reriability of It ifaflASHl beabesRthat!thePbladl (BnidHPIaBRMl Wit i{<Bart

t hi ckness between the region 151 of e cont act and t

face 57 d61t hresérisdl mtrigitu dimablyy, tis tlochéed ihsthanbiatk 2 2i0nat ¢hsefiont et tHes to
say the tot a]I t hi ckness o% t he connector woul d have to be increased. 20 If
ve now cHMpiAdnGiSURRRGR2\R S antandint af thapubpungdedoRy the drarsvetifr ds
t he fron?a %\Qi@ai ggown in Figures 49 to 51, it may be seen that the
bottom o ? e insulating support lying belowthe SD or MVC card has a

hei ghg "h" redTted mainOfetures o?hmismgneése ehetfbilldwiagy thin bottom 226
is provided 25 longitudinally by beans 222 (see Figure 42) between which

the flexi ble dh@iehissnoshreigdwade asfisghaindrisriieceingulatiagoespporbin this t he
ot her hand,.the thin bottom 226 daes not cgntribute to the ransverse
r obust neSE9 RNt NGRS (Y i g %[Pdﬁ(}?tt URs 1PhEN® YRPRE IFP’&LSQ; #é@ lqgﬁ@?mg

bet ween thephgamn VIO 026Q43p24 PCT/EP02/02640 35 It may al so be seen that
the blade retention'region, with its part 151 inserted longitudinally, is
| ocated in t heHudwekep28samayhbefsoan iaf tHedigunmesyliatis mptspppsilileSth s a

| eng of 4 bounded hy the transverse faces 78 and 86. 5 The nmain
f eat esaHfo%niﬂ"bS 3\%985 'ér%r Feld AMUdi haVInthexeassiyRlYhgremt ficknesses

cone Lo 8 e HRE A HROR SHIRAT vl iy, BTl Ghgmeng
as may belsele2ais b Undedampwatds dynan pEpar bheetIR4is¢hich lies vertically
set back with respect to the upper face 56 of the support 52.
There is no dimensional constraint for the position of the blade
15 retention region 151 since this region does not lie below the SD or MMC
card.
The plane of contact of each of the pads Pi on the SD or MMC
card with the free end 102 of the associated contact blade lies at
0.7 + 0.25 = 0.95 mm from the lower face 57 of the insulating support.
20 This 0.95 mm value is similar to the thickness of the insulators
(1 mm) used in the connectors developed for MICROSIM cards and for
which the thickness of material under the contact retention region is
equal té 0.25 mm and for which the cavities of the insulating support are
oriented away from the conducting pads Pi on the card.
25 The Ilower face of the region 151 of the contact blade
corresponds to the upper face of the thin bottom 226 with a thickness of
0.25 mm. Care therefore has to be taken to ensure that this retention
region is located entirely beyond the stop face 78 for the card, so that
the partitions 67 having a height of 0.6 or 0.7 mm, which separate the
30 pads Pion the SD card, do not collide with the latter.



10 all of this height in order to avoid havi ng excessively great

t hi cknesses of material which would inpair the quality of the noul ding.
Thus, thewoObkoris2£20 i s bounded upwards by an upper face 2P24/BRor/ede4d i es
vertically set back with respect to the upper face 56 of the support 52.
There is no dinensional constraint for $Hhe position of the blade 15
retention region 151 since this region does not |lie below the SD or MMC

card. The pl an@hef freenteat 1df2 edfictheotblsitie padsoVPerstiodtse b§D00E MCin cidyed
with the free end, 102 of the associated contact blade lies at 0.7 + 0.25 =
0.95 mm feshstate lidratedin £98fe 4R i nsul ating support. 20 This 0.95 mm

value is siml 0 e ] f i I e |
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mat eri al jMRiguréHe1T 9Bt Betareei@anh{ionl t®dheBel 8f acaBAl eh®idhad drBokNdyher
which the cavities of the insulating support are oriented away fromithe
conduzt i ggnpadt tHaden usad ciar dhe2%nDven | deeigrisaderotonmeatiyg od | CRIO 81 M he
contact blade corresponds to the upper face of the thin bottom 226 with a
t hi cknes§36fS-0.25 nm Care therefore has to be taken to ensure that this

retention regi ! 0 BfHd pely; 7 : ard,
so that the pgﬁ)’??% ?gﬁsgg?%ﬂaw ngQgﬂh{aslbg)ﬁ'?quhg%ﬁ%?@%{@&%h ﬁ‘ﬁﬁ'ﬁ“‘@?&&r ate
the 30 pagdaBiicoabohe t8B candactlbladd retdéhiida nddibnt W81l at very 13¥Qe, for

02/ 073524 PCT/ EP02/ 02640 36 The free end 102 of .the bl ade 100 overshoots
by 0.5 nfXARife ahish seameni In e fmQodimenjuilbugisatadudn thee figures,
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cont act Dbpade doatremards, tlkigi pnotBles @ natyralapgesager for the free end 102
and the resilient branch 157 of each contact blade during their
longitudinal insertion in the direction L2.

15 The cover 54 shown in Figure 41 and the following figures is
overall similar to the cover 54 described previously, with the exception
of its tabs 132 and 134 which are placed in the rear part of the cover so
that, after soldering to the printed circuit board, the fastening and the
mechanical behaviour of the connector may be balanced.

20 Finally, as may be seen in Figures 53 and 54, the insulating
support 52 may also be "turned upside down" so that its face 57 is
oriented upwards in order to take an SD card with its conducting pads
Pi, the latter also being oriented upwards, that is to say away from the
upper face of the printed circuit board.

25 This embodiment of the connector also provides a cover or plate
54 whose main function is, in particular, to ensure rigidity of the
longitudinal arms 88 and 90 thanks to the enveloping shape of its
slideway-forming portions 120 and 122 and to contribute to the

electromagnetic screening.



exanpl e about 1.2 nmin the enbodinent illustrated in the figures, 10
giving the insulating support great transverse robustness. In addition,

si nce thewoaritises whi ch house the contact blades are op@aTdPanomuads, this
provi des a natural passage for the free end 102 and the resilient branch
157 of each contact blade during their 3Fongitudinal insertion in the
direction L2. 15 The cover 54 shown in Figure 41 and the follow ng figures
is overall simHacdv@rthe isoveu d b i , oW h
exception of its tabs 132 a(rm 1§§é\%{hi@§ﬁﬁ%?Eﬁp%%\eﬁﬁh?hgm%gpbp%%e 05f7the
cover soOfithet insiflagingssbppoirn§2t whidlke iprihis exhss is wirte riteal dpwidvel S agieani ng
and the _nmechanica behav'{our of £ﬁh1§ connector may be bal anced. 20 Finally,
as may bENS AR IACHIGiS Bkt manted F’cor%t'ior'i‘sﬁf‘éﬂ"ienﬁpp§ﬁ§§6|9tOﬁsﬂqwl%‘l% be
"turned gp@iuqlp oewg" so that its face 57 is oriented upwards in order to
take an SD carg wth its conducting pads Pi, the latter also being

ori eried upwar @he tthatmins thiclkeaysavely theoappbe plappe60f afehef colerpsinied
circuit board. 25 This enbodi nent of the connector also provides a cover or

plate 5hkefness kaenfaaendti oh the, insulpting supgort 6@ endutlee rotgiedi faceaf in he

I i tudjnal h tQ.t ) j h it .
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el ect r onggieRhiessS6F ©EPEMm mgaﬁigmé%g,fﬁl EPO2/ 02640 37 The cover 54 is
nounted vertically by snapping onto the Tace 57 of the insulating support

52 which in thAs owebiesseendnt ey unesabdsanten?7, tihe adpudodods i104 oft the
nmounted position . on th pp face of the printed. circujt poard, 5 The 0.2
nm t c_kEEE a%t_f btlﬂaeapigﬂ’ rﬁlleda?t &76o ﬁ CPHésgoJ@ng_@‘iSasbbﬁ \XEEnOPH_éU? #ad 57
of 1he | A3gl A4 NG ripeRidying @%@Ie”?%oég?ﬁefs‘%ﬁgcg'@qit his case oriented

downwar ds, of the thin bottdmor web 2 havi n i ckness of 0.25 mm
(see Figure 53).



As may be seen in Figures 54 and 57, the output ends 104 of the 10 contact
bl ades 100, 102 are, of course, nodified, as is the output pad 146, 147 of
t he nmovi yobaws2444 of the switch 140. WO 02/ 073524 PCT/ BPOAPO26%@0 38
CLAIM5S 1. Electrical connector (50) of the type conprising a support (52)
made of insulating material which defir@s a housing (58) open in its upper
face (56) for a contact nenory smart card (C) of rectangular 5 overall
shape having on its lower nmain face (76¢La|&Esi es of parallel [|ongitudinal
conducti ng pads (Pil) whi ch are arranged near a transverse edge (66) of the
card, in a nonlredeuiestricedneerneetati $60) but itba, twpd eaotprisihgwa cuppdges
with af connect.i.on d (102), .p| aced i he bottom. (6 of the hgusing
M The GFEYRESY iRGuTing B3t riBL TGN deiner A oL i S0GiE v R Tnoits
carried 2P ' I [ f a

| ongi tudlib%%%hgﬁ adegg(le%g(?l,,d ﬁﬁmﬁmoyg i t%t?{edgérncfo((% Eemst%)géc?rqgml% an
oper & i oovefall rdwpe nyaving rora itongwerdimain dacec{76),a aswkief chednakel in

whi ch, en_tLFqg czrd (qC) i.s in its contact position, each free end (102)
of a conPRGitUIRge RITd wekdngi RRAS Hd 1} W Risdhanai 3y ad@sfldtaaigadaansserse) a

wth resobf e5h ol B lodt (RO /BRI s Hls R o dEh "
e b N Rt e L
Ito Ihtecca§ 08,62éogg§h90hmséngow tthe suapgobt 4883, tof ba eilectsicali aglh’ltoaaﬁebiadig in
2, S!S RBER IR s PEALH B e, SLREr Sl SRR b BSE Y o Bt e 0F e
e L e R S F e A
partitidwy ap6dpenation of opsertsng\iein iacngyitddimalad dectisirt, andofetie typéhe
hor zonti%l which, when the card (C) is in its contact position, each free end
(102) of a contact blade defines with the corresponding conducting pad
15 (Pi) a contact point, at least two contact points being longitudinally
offset one with respect to the other, '
characterized in that all the said contact blades (100, 102) are
identical and arranged with a constant transverse pitch (E) compatible
with the distribution of the conducting pads (Pi) on the card, so as to
20 allow the said blades to be fitted simultaneously in a single insertion
operation.
2. Electrical connector according to the preceding claim,
charactérized in that the card is a card of the MMC type, especially a
card of the SD type, in which at least two pads belonging to a pair of
25 consecutive conducting pads are separated by an insulating partition
(67) which projecté, vertically downwards, with respect to the horizontal
plane in which the free lower contact faces of the conducting pads (Pi)
substantially lie.
3. Connector according to the preceding claim, characterized in

30 that all the said partitions (67) are bounded vertically downwards by a



pl ane in which the free | ower contact faces of the conducting pads (Pi)
substantially lie. 3. Connector according to the preceding claim

char act erwped/or3s24 30 that all the said partitions (67) ar@eCy@mzies4o
vertically downwards by a WO 02/ 073524 PCT/ EP02/ 02640 39 | ower edge which
is coplanar with the |ower face (76) of3%he card which, in the contact
position, is vertically against the upper face of the bottom (62) of the

housi ng lo%8ar edlgeCwtientierc@sieorati With eh&ilbhesr falceCi 26 f2handadd whRich,
characterized in that the said identical contact blades (100, 102) are

ar r anged'wih & aprdasé tragitipnt d& eFfiosibs egainsiethe upsyefa e tofeidre Rotmand
2.45 mm nnect or .acc ing to the preceding claim characterized in

t hat the(@i &F'&%ﬁ??%@l‘lﬂgc%act bl ades (100, 102) are arranged with a 10
constant pitchy(B)cehndefoMadtortipigector aecerdigtd talg PoeCadiand s,
claim characterized 1n that the transverse wdth of the free contact 'end
of eéch coatactertdexddan thvli thepsajcedtdentierli cahtactuplades (©LA0 of1 e gpkane
of the (l#)rper face of the bottom (62) of the housipng (58), is 0.5 mMm 15 7.
Connect ' TRAGGHIVIEN 13 CRRP 1B Potch KE) JVBRERI YR UQ | FROSIhAedwean ZedSin
t hat the i 8) houses at | east one portion of the card (C which is
i nsertedarltl]gh%i‘ltiyﬁmrﬁal ly into the housing (58) in a direction parallel to

the overal |l plgne @bnhb@t@aadcandidgtbqu@dpﬁbcédmggswwiﬁe,l ghbyasétdrpté@medge
(78) against which the said transverse 20 edgoe (66) of the card (C) cones
t

i nt o abuhmdnthe nsaiddddenticabfqardachiebladss 30 hodPR) oarefartramgss with. a

Conpect or _acgor.di ta.any,one of the preceding clains, characterized in
thaBSt heCQ%ﬁéqtuBﬁﬁgl&aogﬁlgi%ﬁ”Wf each of the said contact blades (100),

T e oy (B AR BAA M (M7l ERARE o Bt i
thgat thpeptransver,se width of the free con%act IOend of each contact blade,
which projects vertically upwards out of the plane of the upper face of
the bottom (62) of the housing (58), is 0.5 mm.

15 7. Connector according to any one of the preceding claims,
characterized in that the housing (58) houses at least one portion of the
card (C) which is inserted longitudinally into the housing (58) in a
direction parallel to the overall plane of the card and is bounded
transversely by a bottom edge (78) against which the said transverse

20 edge (66) of the card (C) comes into abutment in order to define the
contact position of the card.

8. Connector according to any one of the preceding claims,
charactérized in that the longitudinal position of each of the said contact
blades (100), and therefore of its free contact end (102), with respect to

25 the insulating support (52, 78) is determined by a portion of the contact
blade coming into ‘Iongitudinal abutment against a corresponding part of
the insulating support after the insertion operation.

9. Connector according to any one of the preceding claims,
characterized in that the said transverse edge (66) of the card (C) has a

30 cut corner (64) at approximately 45° intended to engage with a



bl ade com ng into |ongitudi nal abutnent against a correspondi ng part of

the insulating support after the insertion operation. 9. Connector

accor di ngwvomams2one of the preceding clains, characteri Ped/EPn2/0dead t he
said transverse edge (66) of the card (C) has a 30 cut corner (64) at
approximately 45, intended to engage w4 a WO 02/ 073524 PCT/ EP02/ 02640 40
correspondi ng surface (98) inclined at 45 fornmed at one of the ends of the

bottom t E_%?lsé’sedéﬁdﬁgg%tﬁr@%e Q9gh R chALS 59.4(55’8¥?r‘:rﬁe'd£{ dele Bptagogégﬁs} ﬁ]t €

pol ari zati on nmeans fining the'correct orientation the car t he

housi ng (58) bafttdmme transeetse €4Qe & S)0.ofCahrechoushrEO(BBNGNt Coide to
pr ecedi n% cl aj taken in conmbination wwth Caim7, characterized in that
it has atenshtuisdolanization ymeanseielining the icarrest orieniatioone{ 6% arird he

near 105 (PY b Y AEEEIng (38T (LG KaRRERETELED S TThe  at ror when e
consiglering theodireCbhRBcBIr éecém]a'gttt@i Nde | Pﬁé‘ééaﬁﬂg OtIdiRe Gak@n S aS

to be housed with the free contact end between two consecutive partitions
(67) whegonHEn@dian mesh Kelehm Asehiagdcterizéd inaihditcibrhasa stod ¢hsa) ivemichnd

to. ith a trans f ti 8) of th d i 15
o der 1 o' B0dRd AT ASEUEE Fote BRRE (GcPf | B Arouslogcand hanaces
| att h i [ j [ i an. . t
accor di ng e Shy cohd DRCERE tor Bnblr 57 ARt ablast et B kb pipbge

i ncl udeseadnét@R) enverugS4gafmrofhitlediager hehear don6@elingt tre dorsdtign (&8) |
whi ch_extends over the upper face (74) of the 20 card (C) and has a contact
bl adtd ( 1lngitpdialdd saidiop eEeh@iaaidihe cover, which bel ongs to a switch

(1400 {962t 961 LROnEReR i herle, bRouBECRRE! sERVeR. AR, eSPbehEY”
that thepapEbnES4b7hadhdh ahestdatal husdefeunmese b @dm (the4sal8bkofRdct
orientation and
so as to engage with a transverse surface portion (68) of the card in
15 order to prevent a complete longitudinal insertion of the card when the
latter has not been inserted in the said correct orientation.
11. Connector according to any one of the preceding claims,
characterized in that it includes a metal cover (54) for holding the card
(C) in the housing (58), which extends over the upper face (74) of the
20 card (C) and has a contact blade (142), made as one piece with the
cover, which belongs to a switch (140) for detecting the state of a write
protect device (65, 69) for an SD card.
1.2. Connector according to the preceding claim, characterized in
that the cover (54) has an elastically deformable blade (184, 186) for
25 locking an SD card in the contact position.
13. Connector according to Claim 11, characterized in that the
cover includes an elastically deformable blade (192) belonging to a
switch (190) for detecting the end of insertion of the card (C) into the

connector.



25 locking an SD card in the contact position. 13. Connector according to
Claim1ll, characterized in that the cover includes an elastically

def or nablwolkaws24{ 192) bel onging to a switch (190) for deceapongsethe end
of insertion of the card (C) into the connector. WO 02/ 073524

PCT/ EP02/ 02640 41 14. Connector accordéddg to any one of Clainms 11 to 13,
characterized in that the cover has lateral rinms (120, 122, 124, 126, 133,
135) which go aoupd el f c I nt t i r (+80, 1282,
88, 90) of theaii4(r?lssth>ati ngt%gupefoﬁﬁﬁmﬁglgg)cgn eccﬁ)%/ gic?%'ﬁ?t ?ﬁan@) o1n%’ of
t he precetiargctéezed,in tledrtet eoveechas lafeanl emeh (A0, al22 bl ade (20 3Bas a
rear congs@i% end (104), on the opposite side fromits front free

cont act )(YEUsh gRRTRG ANerstiisn) thercampigigeniatndatarall pertsg (80,
support ) i | . of the | ower face of an SD card.
10 16. Co%e%%’\cl)\,rgbzggc}bg ﬁ?@é’“& §8 é%gﬁ t he preceding cl ai ns,
charagterized i1m®.t Cainrdctornagkatriity steprafy ¢5) of Strreagﬂsrmem@e Hhids,
single piece by noulding, with the insulating support (52') of another

i nt egr at éhasaRiRIZSd I(rsgh)atie.a@hd@dnt@ctr ddadee( draSIav resard copnection
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the plane of the lower face of an SD card.

10 16. Connector according to any one of the preceding claims,
characterized in that its insulating support (52) is common, made 'of a
single piece by moulding, with the insulating support (52') of another
integrated connector (50') intended to receive a MICROSIM card.

17. Connector according to any one of the preceding claims,

15 characterized in that the said contact blades (100) are inserted

simultaneously into the insulating support (52) and belong to the same

manufacturing batch so as to have uniform dimensional characteristics.



