WO 98/ 17087

ONE- PI ECE HOUSI NG AND | NTERLOCKI NG

ASSEMBLI ES

PCT/ US97/ 02836

5 Background of the Invention

present invention relates generally to IC card assenblies and
particul arWQ 9878t ovi di ng a one- pi ece housing for rECTUH

an interl ocking connector. 10 A typical 1C card assenbly
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The

nor e
8 card and
such as

el ectronic card structurcoNNESTOR FORALCaOARD GASSEMBLIES are usually
assenbl ed from conponents commonly referred to as "Card Kits."
conponents generally include a 15 plastic frame which retains a connector,

supports a

circuit board and is attached to upper and | ower

The

covers.

The coverg have been nade ghcr§esindedflthHe Inventonpast and nore recently,

t hey have been nade o rast 20 Varratiqns are fo%ag

sone degree

f astic.,
of prahe presenb ANREREion, ZEhabRe IRRFANY (O KFtC

in which
uf act ur es.

For exanpl e, a¥iemblitbeaf@undre hartieanaibdetd nbmgrirling a vhéh the frame so

that only the rema
installed. Al

havi ng
interlockﬁp
"t op- down

type of

piece

' ds.  to be attached af th d i
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a agnectparti on and a sidewall portion which can be.

aced in a | ower

after tgggg%]gyi\é/\héegr}? %Igsggﬁéé(s:g‘?%p!%/s g:lterso a&hese devices is a

recei ving covampatert Memogy Cards.uSisopactyElash Gardseandverhehe card and
the 'r“‘”éf&éﬁr&ﬂié'éSfdaéékééﬂyﬁ§sV%B¥ QQHfE%&prpLica%HBB§§Qn'Ca'|y

wel ded. I n

t hese assenblies wh ave I nt erl ocki ng covers,

interior

body si dewal |13Fe &§iptdy assenbled fropk feEROPSNEE IO e FREREF®SCcks. This
35 requirenerdo lastartihries ea amvil lcdRloenkbAtst fensr1dy aneiude 4 herefore

r educes tﬂF

20

25

30

35

ar.ea avail able for co nents on
plasf%c frame wthh re é%ns a connector, supports a

circuit board and is attached to upper and lower
covers. The covers have been made of sheet metal in:
the past and more recently, they have been made of
plastic.

Variations are found in which some degree of pre-
assembly has been provided by the kit manufactures.
For example, one of the covers has been made integral
with the frame so that only the remaining cover needs
to be attached after the card is installed. Also, some
structures are formed as two-piece shells, each having
a cover portion and a sidewall portion which can be
interlocked after the card is installed. Assembly of
these devices is a “top-down” type of assembly where -
the card is placed in a lower receiving cover and then
the upper cover is placed over the card and the
interlocking sides are adhesively bonded or
ultrasonically welded. 1In these assemblies which have
interlocking covers, interior body sidewalls require
extra thickness to support the interlocks. This
requirement limits the area available for the cards and

therefore reduces the area available for components on
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card. O course it is readily apparent that each manuf act uri ng
step adds cost to the assenbly. In addition, other limtations of past
assenblies are that 5 where nmetal covers are used, a she ' | at or

mat eri al | YOMMYMT ed bet ween the card and the netal cgggﬁ};’f’ mi t
conponent shorting. In assenblies using netal covers, the manufacturing
process incl whes calpd. requi renent that covers have to be bonded to the 10

connectors to i rrbtf Ehei [o Sﬁ?%{ﬁ?tgiegﬁilﬁgéfapéﬁk that ieggﬁl ative covers are

used, ground cont act s°hethween S and Circul't board are
requi red. Assempifaeturing usteny atidisakosbvee stheassmmblivhe Inci dence of host

equi prent da £ Al r l.at ' ESD
qui p 'Qii%gitggﬂ,pé f‘rﬂl‘?&ﬁ%‘&&bﬂgt ﬁg %ﬁ Ea%%‘i&'e@l tSE‘eV“cﬂ

(electrostatic arge) throug covers. I's al so known
that EM 35 wWheirechebahgpe(exs ianceupedendeyhest 2ff dmpulagart he card

case occur WhRfelrl@1Mekate SPMAUS batlve8R BRHe 3EdRNNhd the MBERNEr limtation
attributed to netal covers is that 20 thezgcan cause wearing oy skiving of

a host conne@a¥yer to Limit component shPryingar e AFSSTbieAcuE8tRErs. Wien

tlhi S opculrs, rigtall ebivees feflid manuFaptadifgdpirbeeds mlfudesi ﬁhe_rfelre with

el ectrical caontact interfaces. nder .stress .o chani cal or

t her mal shocl{e%rﬁnsf‘gt {:lb?lt SrOaTSK ipge g?ceig%rﬁo cgerd(sj t§s§geﬁbl ies can fail.

Oomm_n nolde s aninn_fe@:itbmsetbnhimite t:ﬂ-nea(r'_[ aepag_abion. Whelxte_r asonri ¢ wel ds and_

adhesi ve Sepafnas%'lg@ivé“%@&{s are us3l! “gﬁohﬁ‘d Iré?r&aaré:i:ss ho?t%§8§e€'h§y physi cal
y - no of t he 30

shock whereb venent _the ci rcai asse y away trom
connect or bodpversupdd chkéwit theargs ssei neawlred deAspembligsnt acts with it.

To hel p avoi ¢,diRigS mekB1 SCHFe £ASETrRase tROt LASISRPYMNHogE filler is used
to provide support to the assenbly and limt relative novenent between

the  card egvdrmeatcdaprge ang BroPrafherecyi s &HRAT? is 35 required, it
s difficislt dsaodaatedwitwusya@eicheobbatic discharge) through

2 the metal covers. It is also known that EMI
(electromagnetic.interfe#ence) emissions from the card
case occur when the metal covers act as an antenna.
Another limitation attributed to metal covers is that

20 they can cause wearing or skiving of a host connector
due to the typically éhafp edges of the covers. When -
this occurs, insulative debris are produced which can
interfere with electrical contact interfaces.

Under stress of mechanical or thermal shock;
25 vibration or flexure, present card assemblies can fail.
Common modes of failure include fracturing of
ultrasonic welds and adhesive separation. Another
failure in IC cards is caused by physical shock whereby
movement of the circuit assembly away from the

30 connector body occurs, taking the associated soldered -
contacts with it. To help avoid this, in some cases a
potting compound or filler is used to provide support
to the assembly and limit relative movement between the
card and the covers. Further, where disassembly is

35 required, it is difficult to do so without damaging the
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circuit. Unfortunately, a suitable solution to the probl ens
associated with I C card assenblies related to assenbly of excessive
parts, bonding or welding requirenments, 5 available carg
conponent‘HP@H"“Vnsulator requirenents, electrostatic ﬁﬁ@%ﬁ rge

el ectromagnetic I nterference, damage to host connectors and resulting
debrle fracbmfbﬂgtand separation failures and di sassenbl y danage, have
not been sati sfacto ddres YA erefore,
what is needed |56%f1 % Bfé Sngggtgylé %lmfl%or% aEPF ?r?kl) ng-gI1C card
assenbly. |t assoaisted w:tblgmcy cdedi aabémbliepmeliadedatideassenkict ur al
nearity  ofPektliliddiddieds 8BHlashg’ b GRIAIGY as q%aae&a&\@ﬁlcywth the 15 use
of such assefdl | of the |nvention

The presehft BNaethbﬁ carst dridienghgl, ceme@m%nﬁ;Q£¢a201&s3&95?ﬁs and net hod for

assenbl i ng a'}eh&ﬁéﬁ&:@ﬁc@!%trostaﬁe &i‘ééhﬁlﬂa féleaeramagﬁem ded housi ng
i s provided. hou5|ng i ncl udes neans fo rIockin a connector

in snap- fltt#ﬁﬁeéﬁgﬁaéﬁﬁwn %WﬁgﬁeﬁptH°s?hﬁpqqﬁﬁﬁqqi: ns incl udes
_bOEh ]Ehe CO”@%&EQE aﬂﬂaé\lﬁiﬁﬁw a@@CBeBErﬂﬂi{d)mgfazﬂmtlelsrmﬂaary keyeﬂ

i nterfaces i.C en rientation. The

connect or av@lsassﬁ'aégg %a‘%ﬁgsed rh%cY u88 %’?a%a\tlﬁaﬁ?gocﬁ)fﬁ frenber s.

A princi pal addassagad oy tﬁﬁagrm@&eattlnventlon i's that an I C card can
Pe At tached 10 tNEnER0RGEL Ol s30akBRRONNSH Uryfdiatusifiagsgtl v can be

i nserted into agenment w S|ng This al so
provi des for medived ﬁanuf%&:lwﬁaﬁ}naoéﬂsCat@wﬁﬁsthﬁMa adl is ale¥’s assenbly

steps. This %igh Caggifgﬁlé(%dmﬂf%&laétaddedIé%fﬁﬁﬂ%r%isgﬁéegﬁﬁtym'Ch
require numerous garts and assenb steps, adhesive bondi ng or
ul trasoni ¢ wdlodilagit fallures and shor comings assoc1ate§ with “the

15 use of such assemblies.

Summary of the Invention

_ The present invention, accordingly, provides an

20 apparatus and method for assembling an IC card package.
To this end, a one-piece molded housing is provided.
The housing includes means for interlocking a connectoxr
in snap-fitting engagement therewith. The interiocking-
means includes both the connector and housing each

25 having complimentary keyed interfaces which matingly
engage in a one-way orientation. The connector and
housing also include interacting latch members.

A principal advantage of the present invention is

that an IC card can be attached to the connector and

30 the connector—card subassembly can be inserted into
snap~fit engagement with the housing. This also
provides for lower manufacturing costs, fewer parts and
less assembly steps. This is in contrast to prior art
IC card assemblies which require numerous parts and

35 assembly steps, adhesive bonding or ultrasonic welding
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parts, the use of insulators, ground contacts and potting conpounds or
fillers. 5 Brief Description of the Draw ngs Fig. 1
is an isonetric viewillustrating an enbodi nent of an senbl y
i ncl udi ng VRIIPHg and a card and connector for conne%&’ﬁ%wﬂwgfewith
according to the present invention. 10 Fig. 2 is an isonetric view
illustrating affi parespathererse off fLheuhatsrsg aeoddicogtacts hendr esent

i nventi on. . FLa. i f vi ew of the housing taken al ong
the Iirne 3-3 Bf’tﬁﬁg i&“@nd% ox E?g.iglzlsi S a top view of the housing taken
al ong the line 4-4 of Fig. 2. Fig. 5i1s a side view of the
housi ng t aken al ong the line 5-5 of Fig. 4. Fig. 6 is an
isometric viewillustrating an 20 enbodi ment of the connector according to
the presenf i nvent i oBzief Descriphion ofj the Brawings view of the
connector taken  p;al onG 4 e, LilsAfefs{cObi &k Qa.lljustrat:.ng anFig. 8is a top
vi ew of the connectof taken along 25 the line 8-8 Fig. 6. Fi g.
9is a bottonﬁmpévlﬂ@?nﬁt@fﬁhﬁé:ctcéifdt arepmbly Jd’r%’é’lf‘ﬁeal heRSIND of Fig. 6.

30 Dasar hpeasd &id t&bemlarcefaer £6¢ EHbosHYIRN therewith Referring to
Fig. 1, illustrat egﬂl S an isonetr view of an I C card assenbly

general |y desPGRESing ko the 'ﬂ?§53§§eﬁm’?m—fb°r?hcl udes a one pi ece nol ded
housi ng 12¢ f or peg. of iaschrelmtmetmmavﬁéwailllmimalth.nbnawn |C card 35 14

Z"hi ch can be Sélmlbgggzlngn gf'tt%de Ihrclat %1n8”§}:<r:‘9r&1ng rl:o %he present

invention.
Fig. 3 is a frontal view of the housing taken
along the line 3-3 of Fig. 1.
15 Fig. 4 is a top view of the housing taken along
the line 4-4 of Fig. 2.
Fig. 5 is a side view of the housing taken along
the line 5-5 of Fig. 4.
. Pig. 6.1s an isometric view illustrating an
20 embodiment of the connector according to the present
invention.
Fig. 7 is a frontal view of the connector taken
along .the line 7-7 of Fig. 1.
Fig. 8 is a top view of the connector taken along
25 the line 8-8 of Fig. 6.
Fig. 9 is a bottom view of the connector taken
along the line 9-9 of Fig. 6.

30 Descoription of the Preferred Embodiment

Referring to Fig. 1, illustrated is an isometric
view of an IC card assembly generally designated 10.
The assembly 10 includes a one piece molded housing 12
formed of a dielectric material, a well-known IC card
35 14 which can be slidably mounted into housing 12 and a

4
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connector 16 which engages card 14 and interlocks into engagenent with
housi ng 12. Card 14 includes a pair of opposed sides 1l4a and 14b, a
connection end 14c for el ectrical contact with connec Qﬁg&i a
plurality WesIM¥omponent s 30a nounted on surface 14a. %Q*’Hg’? 'S

I nserted into housing 12 by novenent from position "0", in a direction
i ndi cat ed by comneerew Desilgivh ethdalfes terd ldHamid iigrcekllockk| ist®ated in

phant om out | i Fig | ydgg; PP sed pl anar
10 wall's, 18§“gf§8‘“38‘bp‘6’sé£b}‘s‘?u}qmé2 12 2o§ar‘§ ,dla“:bléfd%% 4 g/ahp 8
gri pping fl amo%édaaddasfl@ta—nd ddiot agecosnection |and rlécaﬁoﬁpen end 24,

thus, defini Q3. 8aYELY 20hcactiitin JOHALEG: 175 MY pllgbakeguaport rall
15, is pr ovi on opposed si a, 20b to Stépport card 15 14 in

cavity 26.5 Aqsaipongnts anwfes@em &P?f?Fﬁsma- 28bifire provided in

cavity 26 and fydreRd &Hiﬁ‘@rﬁousz.n@@.@nb9nﬁl03émeﬂ_®effdnbspo%&&laﬁd“éﬁb are
illustrated as one bei ng oggp anar wal l8a an ch r, 28b,
bei ng on pl ardy a\A/&‘IlFfe‘Eéme’r‘b%l baPr Bt LS eacﬁ ot her from

their respﬁgtpdﬁtwavw 8I18.ﬁllﬂ§h:ated inl phastéom dnet]rm'teed however that a
varyi ng nunber an atlLon of sugh,ribs vi.d endi ng on
6?%@%1) s 20R%arl 1 Cim%b ppoR S§ QSP

t he arrange anpl e,

illustratmd iwallisg. 1Ba,t héby | dyspSfal szabwaibsawamg%&.zanssnds to
accomodat e t he jarj,ange c&;g} e ar, Sokl | ustrat ed
but the. Iocatlgﬁl zg:‘]zd %uﬁggé’p%g %% Etl gs ab%{/%&aarﬁld s%e#%\?vgczza?d 14 may be
altered as inclesiimgdanoopempend Zéar Ghlw defindrntaignrvdtapid€e bet ween

housing wal | s,k8an L%fasaag P@POS}?Cbéﬁ eeanvsuggf@@ 201143, 14b of card 14..

The | ocati on and ove and below card 14 are

not excl usi veEPSPVldeddéﬁeﬁHEﬂ'Fe‘BnS’tq'?é"adﬁﬁpgﬁ@nt rEh GBIRRRE thGRE%er . Ri bs
28a, 28b gye pfiiAidalviitRr QBLdeﬁ piStoff feQBn‘gBEe@pawmiary rﬁbanar ‘wal |'s

18a, 18b so that these walls 35 .
The ribs may %@a'a g’n X8 prov:.geg n%a\(r?.ty 28" a 3 extenc{T% ggt he tOl_JCh

open end 24 The ribs 28a and 28b are illustrated as
one, 28a, being on planar wall 18a and another, 28b,
being on planar well 18b. Ribs 28a, 28b protrude
20 toward each other from their respective walls 18a, 18b.
It is to be noted however, that a varying number and
location of such ribs may be provided depending on the
arrangement of compbnents on card 14. For example, as ..
illustrated in Fig. 1, the ribs 28a, 28b are arranged
25 so as to accommodate the arrangement of components 30
on card 14 as illustrated, but the location and number
of such ribs above and below card 14 may be altered as
desired to support card 14 and maintain a space between
housing walls 18a, 18b and opposed respective sides
30 14a, 14b of card 14. The location and number of ribs
28a, 28b, above and below card 14 are not exclusively
dependent on the component arrangement however. Ribs
28a, 28b are primarily provided to stiffen the opposed
planar walls 18a, 18b so that these walls do not give

35 or feel flimsy to the touch. The ribs may be arranged
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contact the board conponents w thout detrinental ef fect. Another benefit
of the ribs is that they function as flow enhancers during the nol di ng

process. Open end 24, Figs. 2, 3 and 4, incl udesg@@@% rface 32
havi ng seWP# 1My ed interl ock surfaces defined by sp surf aces

32a and 32b. Surface 32a is contoured to include reliefs. Arelief 34 of
surface 32a it adioatent thel bheddd 2mpandnts s8ithdsdcldetrimeatnd fl ange 36. A

relief 38 is | acent | and .$_S c rom and further
i ncl udes a paelafrye%%'of Aﬁ?%iéggéé’%ﬁ Q’% lrtg’fei g%bggl%(séﬂa%r g:fgg t side wall

20b and is sdiungddknf panflow |enhpncexs Ruringstizel eoldling progessrel ati vel y
al i gned. opehf @8R8 3£b ﬂ‘iﬁ@.' ) goRLquied; o ddyd wde reliefs 15 in a
manner simlar to Surface 32a but offset therefrom Arelief 44 of
surface 32b iintegfacend2vbeying seyeradd keyedeintrpkodh swrdarrange 46 which -

i ncludes a  deRin@nRpyA6Bacdd rdkdA! 48 fhgeadiasedta 13 of shdeand is et
back therefraom and further incl u,desl %épal r.,of lips 2Q ,48a 48?. Arelief 50
i s adj acent 1RaCPNSERTER Jt¢ stncludgarefigfksys  fin e eefnaé 8% whi ch

I ncl udes a cuwfay-eS532a is adydceaits ehd aadl1500arsand clstsetebycrl i gned. Lips -
38a and 48a are_relatiyely | ater.al offset.b di st.anc dierr],
best shown i ntBrlﬂnb.a f?‘aE?Bsgng élrﬁf%‘d?t# SaSPelESaé?%%/%ﬁqi \feﬁﬁﬁe a?éral |y of fset
by a di stnceardl.is Aksoback tliémafyes 3@dafidriber Finglutleshavpaiespecti ve :
ends 36a, [ a | ater.alqls\s Oofhhs . [4St e as wel |

as flanges 42?t4§§'p%=3§ ! hg@%’ rezg %c]il?é\fg 4fgn§§ %%?c%&tﬁ A B’g?% | aterally

of fset by a R0 amdeigsaseBoback fmom & fRaggeod?. sReldiafeedd ande wall 20a

and a | atg HeLRYeabPvatl akrinedi de Wal | 20b, see Figs 2 and 3,
extend into cavity 26. An_outer droove 58 extends al ong ;side wall 20a

and a sinilar out & rgPEBva2Rots alsg copdougrante strluds re286£5G ooves 54
and 58 arp 3hibepaiaanetd Bymladlto GhrfAckaBeh beEedffiser openi ng 64

6 therefrom. A relief 44 of surface 32b is adjacent wall
20a and is set back from a flange 46 which includes a
cutaway 46a. A relief 48 is adjacent relief 44 and is
set back therefrom and further includes a pair of lips

20 48a, 48b. A relief 50 is adjacent side wall 20b and is
set back from a flange 52 which includes a cutaway 52a.
Reliefs 44 and 50 are relatively aligned. Lips 38a
and 48a are relatively laterally offset by a distance-
d;, best shown in Fig. 3. Lips 38b and 48b are

25 relatively laterally offset by a distance d;. Also,
flanges 36 and 46, Fig. 4, have respective ends 36a,
46b which are laterally offset by a distance d; as well
as flanges 42, 52 which have respective ends 42a, 52b
being laterally offset by a distance dg,

30 A latch groove 54 adjacent side wall 20a and a
latch groove 56 adjacent side wall 20b, see Figs 2 and
3, extend into cavity 26. An outer groove 58 extends
along side wall 20a and a similar outer groove 60
extends along side wall 20b. Grooves 54 and 58 are

35 separated by a wall 62, A latch receiving opening 64

6
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62 commruni cates | atch groove 54 and outer groove 58. Grooves 56 and 60
are separated by a wall 66. A latch receiving opening 68 in wall 66
comuni cates |atch groove 56 and outer groove 60. 5 Connect or 16,
Figs. 6-9woesnyoess a frontal surface 70, a rear surf REHGPR i of
spaced apart connector surfaces including an upper surface 74 and a

| over sur f;3C4al®. 62NConiifiidatels QRRERCYrSbFE Irdnaceatéd, 80. Front al
surface 70 includes_a plurality of pin_10 connectigns 2}3_, 8wel known in the
i

in
art, for conf&eOVEnS8- t%r%‘?f’ee%(tsérﬁgfi R8sre otrRAN A" Y e"@Rear surface

72 includess.a Bl WaBbht Yeddi vy apleningf agesn 8loeémaki ng el ectri cal

contact with conne¢tion e{ld ]‘gc of carg 14, teSri dero%qrref apes 78, 80 include

a pair of |attMIREcates 13ECGrooves 38 AN Py S I NAL Vel y, the |atch

tabs 78a, s 80acoayebeof | B&,i [Rigsat 6adhddclodes matnamtalo sbyface mi ng - a

groove 86, ilJustrat LN t in Ei.g. .8, | fRdstd8. 80 which
Jd‘l a %629755?.9%%% 'fbﬁg ﬁgpgﬁg o§ éé'atf‘r;ég%rt co t

results in latch™t abs can eve on assocl at ed
ext ensi ons 7&nrRBCiesahdcRoding ran appgresuriacexd angt & APWe¥sa, 80a

relative to nggt o e . :
v surfa®d 9%|, é%&g? B0 %;.5%%83_?%3 sfadSsurka2ed 4s,a8@

provi ded on a rear wal cavit € purpose of board stops 23
is to linmt cdnentali syrfare| Rigingdudes aoRtutrtisy 9% &% he connector

housi ng 1fp eiddiflections2B2] E9elll 1@fownTRACENET a Pt Nefod dnnBedidnst ops 23 are

positioned to engage an edge 14d of card 14 and c be varLed in size
t o acconmodat®® Pay BFEETERLROYF LINECERT devite. a%r?prersué"lflaFﬁczgm, Fi'gs. 6

and 8, is conimulridst @ pluralitydef aontiactobuspaces Spdficr eadtipgrti ons 88a,
88b, a 30 pair, of spaced apart tahs 90a, | ' al i gned
e%”ﬁ?@p&ﬂ‘?@ f,ywzgtﬁh co%%ec%ggn %@&Cﬁ% %ﬂ 3%91&1 14

surfaces 92a, a prom nen whi ch incl udes
| i ps 94a, 94b.Sideveurfactac?8 /80 incluidgsa padndoD, latrchcdigbsu?8d -t o i ncl ude

Cabe e, MRESEH, coepABRLlaSly, DRLeA RS0y, DRge S bl S8R50 apart 36
7 . 80a may be flexibly attached to connector 16 by forming
a groove 86, illustrated in phantom in Fig. 8, adjacent
ends 78, 80 which results in latch tabs 78a, 80a being .
cantilevered on associated extensions 78b, 80b and
20 permits lateral flexure of tabs 78a, 80a relative to
connector 16. Board stops 23, Figs. 1 and 4, are
provided on a rear wall 22 of cavity 26. The purpose
of board stops 23 is to limit card 14 from dislodging
. contacts 84 from the connector housing 16 either as a
25 result of impact or otherwise. Board stops 23 are
positioned to engage an edge 1l4d of card 14.and can be
varied in size to accommodate various sizes of card 14.
Upper surface 74, Figs. 6 and 8, is contoured to
include a pair of spaced apart end portions B88a, 88b, a
30 pair of spaced apart tabs 90a, 90b, which include
aligned surfaces 92a, 92b, respectively and a prominent
tab 94 which includes lips 94a, 94b. Lower surface 76,
Figs. 6 and 9, is contoured to include a pair of spaced
apart end portions 96a, 96b, a pair of spaced apart
35 tabs 98a, 98b which include aligned surfaces 100a,

7



WO 98/ 17087 PCT/ US97/ 02836 100b,
respectively, and a prom nent tab 102 which I ncl udes |ips 102a, 102b.
Lower surface 76 al so i ncludes a pair of spaced apart flanges 104a,
104b, one, 104a, being adjacent side surface 78, the other, 5 104b,
bei ng adj AN®@9817887de surface 80. The enl arged areas NCHUWBI8hi nent
tabs 94, 102, Figs. 8 and 9, advant ageousl y provide excell ent surfaces

for the  ceBRBCt PEsgéetivdi,Panked HPomindhty AGIMOROFRLE dUri Ny .
manuf acturing operations. In"this connection, it 10_should also be noted in

Fig. 7, thatipRévudesfbirhtl022a,pl8RP) eslofes RULEAGS T8uRt8Re 74 and | ower
surface 76, incRt@¥sls paieflcH epaee8oapit £rijdsc 183a¢nDbybequi pnent

can differentiate ggtmeen,the surfa es.lrﬂ€#£a0e7§2 t i ncl udes nultiple
chanfers 33, %BfgslV%2amRFing adIanens PLAR T3R8 "84 PR StHP¥%ces for
mounti ng 6onnedberbébng adjacdént sadeysurtare@0r Thel eoladgednul tiple
chanfers 71, FLgs.. 6..8.9 i S nGt.i on @s -in surfaces.
Lat er al offsgfgaa[8?r€?ecﬁ€ﬁqﬁqehgrg?gF,eéhﬁ“%ﬁe%ﬁf%'dgsgéﬁggﬁ above

whi ch rel at e adyaktggagusly fracesddg2axc8lbentarsuincesnforpbhat ed i nt o keyi ng
surfaces 74, aflgitd i hgC Q%ay AR no24 e OfinPRusi Ng surface
32b are keyegzgnec#grrggeéé/e |"§_‘r‘f§8ts’ %4}? .04%,11 reggect?ye?y%f

connect or sufeavgagburing operatigngper &R Bis mestiion, ebll 14c of card 14,

Fig. 25 L | SHoUEB! 88sb bl HYtt i8UFEgCe?, Sthad wNeegkaked®.  The card
14 and connector 16 copbination is mved | n dlrectlog hﬂf;g i nserting
card 14 in h&Fefhdesoof the yppey suripges’q ApdJPweX, Shrtased’au are

mai nt ai ned prowfdeecd réberaridd SolBhatlBbbotidQitsien®ply2eyiphndést 28a, 30

28b, tivel y. Fi.gs. 2 3, i nt
engagermnt wiPh SiFracengiace votwesplhe sutfaces o"IAREEE8Eei She soa, 58D,
slidably - imedadesfhahgbslaGhatZerespadct Fimsy,2 tamigs 390whidldb, 94 ‘nove

nto relighe fiferdfy 38, 1068000 1 Rhkes! 202 mddtLP LilfectlE 1BVE 3l 0n0

| at ch groove respectiv
IR Similarly, connector 16 includes multiple chamfers 71, . :

Figs. 6, 8, 9, which also function as lead-in surfaces. "
- Lateral offsets d;, d;, d3, and ds, described above
which relate to keying surfaces 32a, 32b, are

20 incorporated into keying surfaces 74, 76. In addition, :
the cutaways 46a, 52a of housing surface 32b are keyed
to receive flanges 104a, 104b, respectively, of
connector surface 76.

In operation, connection end l14c¢ of card 14, Fig.

25 1, is mounted to contact surfaces 84 of connector 16.
The card 14 and connector 16 combination is moved in
direction M for inserting card 14 in housing 12.
Opposite sides l1l4a and 14b of card 14 are maintained
spaced from walls 18a, 18b of housing 12 by ribs 28a,

30 28b, respectively, see also Figs. 2 and 3. As
connector 16 moves into engagement with surface 32a,
Figs. 2, 6, and 8, end portions 88a, 88b, slidably
engage flanges 36, 42 respectively, tabs 90a, 90b, 94
move into reliefs 34, 40, 38, respectively, latch tabs

35 78a, 80a move along latch grooves 54, 56, respectively,
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i ps 38a, 38b engage |ips 94a, 94b, respectively. Si mul t aneousl vy,
connector 16 al so noves into engagenent with surface 32b, see Figs. 2, 6
and 9. End portions 96a, 96b, slidably engage flanges 46, 52
respect | vAVQ98/I08% ahs 98a, 98b, 102 nove into reliefs 44PCHESI7MI836
respectively, flanges 104a, 104b nove into cut-aways 46a, b52a,

respecti vel y,anandl*ﬂsp385-,02§8b agengags bips 94b AGmspéBliveegpectively.
Engagenent of i nterlocks th connector 16 with

sal
hodoing 12 JFHIHECPRRPRET e SIRACE Tof6f ALSD ISR THEsnaPOREFPERt oo
18b, from t herichnsaefate 132b Swsee Fipgar.aki 06 awdil 9. b&End psrteessrel ated or

envi ronnent al J ted CL t nar I t bow and pul
away from %ﬁnggsbr ]136 l{is"ép%ngg%fu t1 Elég %Dvgevarregn re%p\(é%%%‘e’%%’r 16, Figs.
2, 8 and 5 t@pst 8Bai nd8kes MMEmoyentiotredelpps 4hvd I0wdB,surfaces . 32a,
32b of hous! hashBofiGe Pu! EfhdNe GRALOUIHL AR into ARIgkaye! surfaces

74, 76, respectively, conn ereby tabs 78a,” 80a are

engaged wit h 46ah 583y cEeSREHG Wedohi 389 3iPscB022 .okl icpgrge 1iP%abs 78a,

80a are fl exigglay abbacbéab@&weagpss%gaaememtceﬂr@fé Qlips asl6 may be
easily separated fron1hou5|n by inserting a suitable tool into

openi ngs 64, a@@r&ﬁalﬁléﬁF?EEQQE? the copneogar Lo Mithdolsyn8ohérd connector

16. Connept oranaS11ﬁ1eanséﬂs@famﬂnb\fecih@uz>ppbs@dlggemmnmmtshw@ps| ng 12
w t hout dama connect or n_a direction

rd y
R, opposite gﬁPECFF8ﬂ el?°?§ﬂﬁ; 3 éhgg s%ﬁ%f%ﬁ%?“fF@?FBIQeattached as
di scussed ab®txess retahedcdorerhirommentilllybresapst atamgdihgonhéousi ng- 12 30

wi t hout damagﬁﬂ%]g c%gl; gywﬂqogrdlb@g, ahé ggﬁr y &Fro frangi bl e portion

of housing 1 Ch'can: be easi ¥ om Connect or 16 wi t hout
damagi ng theconne§§nneé§orIC|rCU|t assenbl y. As it can be seen,

there aresmany adyqRtRELSméPement E Woﬁi@ﬁ%okni/@ntﬂ'ﬁb Qnegagyantage is
| ower 9, terminates when contoured upper and lower surfaces
32a, 32b of housing 12 are abutted by contoured upper ..
and lower surfaces 74, 76, respectively, of connector
16, whereby tabs 78Ba, B0a are engaged with tab
20 receiving openings 64, 6B, respectively. If tabs 78a,
80a are flexibly attached as discussed above, connector
16 may be easily separated from housing 12 by inserting
a suitable tool into openings 64, 68 and flexing the
tabs 78a, 80a inwardly toward connector 16. Connector
25 16 can then be moved out of engagement with housing 12
without damage to connector 16 or card 14, by movement
in a direction R, opposite direction M. If tabs 78a,
80a are not flexibly attached as discussed above,
connector 16 can still be separated from housing 12
30 without damage to card 14 by providing, if desired, a
frangible portion of housing 12 which can be easily
broken away from connector 16 without damaging the
connector/circuit assembly.
As it can be seen, there are many advantages to

35 the present invention. One advantage is lower

9
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manuf acturing cost. The entire one-piece housing is nol ded for little
nore cost than a conventional frane, since cycle tine rather than
material is the |arger conponent of nolding costs. Further, the added 5
material UWOASAWToI d the covers as an integral part of PCTUB{MM6,ne can
be partially offset by reducing body side wal | s thickness in conparison
to a discret enafrfmtdueng cod®. t hexébmmgtahoﬁéipiéw Housdngorsl i thic

structure. incr i n_no terial cost .and.expense of a 10
ot 6 conpi ex ML #BE TEEFLE GrRR Sirato tBaD: osoltneipha L REREY 1ot on o
nmetal cover tsigldengycdtahpmagraiter thfamrmangrlamss) thehdazigegl e pi ece
pousing 1o Tlhedior nBPRA | Hked - CrolBhdlndnPid 0O added savi ngs

by doi ng awa -sa econ ary Oper a 1ons fsed to 15 join frame
and cover,5 suetexrdalnyeed hglmhy thedicoyeve as ampoinfiegralswagkngfor

snap- flttlng tRer o he
the frame AARIHE ?iﬁ%{}k%%fkge{: r r &OREHY Yoa9SEidd

one-pi ece card housing and iIn I’ng connector provi des reduction of
assenbl y st epirldid thilfkneps br oWReLdSRP| Fonat diserety fg@mendupeduced parts

count. For  to @tdTRt&en Bﬁrﬂf&d&i QSinkSﬂobﬂﬂl@icE\Qstﬁ:fu&@é@rs to a
frame, no ultrasoni c wel fra halves sheet |nsulator
%ifé’rrbg izt

materi al need8tf dMEEEAFE %ﬂ" R erla efoek %}ﬁﬁ?&?ﬁ esREr8ing, no’
bondi ng ofo camefes dompdex monaeeefeorsmalm I&eﬁﬁaiéa gdsosmtingm@aahadbet ween
covers aqg CI r.cuit . boar need [

(o} Ottl
filler. létmﬁnfataﬁot & me aar\;larﬁovge F:gofl 9éasse f"? board
real estate. fonmEmagor B@dy.stme stidle phechnBQQSinaliﬁamaﬁereduoed in

compari son tooigg]]sag 1ehe g_rgrrem‘t,ﬂ?%@eﬁg;;gglmgl ?&@% t%r?é_télr Ciyral strength

af f orded by si'n cah be |l ess than
i nsert Qkaﬂ @@@QrWﬁFanﬁr%U%%B%é#HﬂWPéQrMhPE¢F4ﬁ%R?S usedofipar at i vel y

wi de si dejsnal ySird GrageOBHRdBEPeBD SHeH Bl dhger@fm@pa/ﬁ{g,t Yamesibbnner side
malls of the bonding, swaging or snap-fitting. .
Another advantage in lower assembly cost. The
one-piece card housing and interlocking connector
. provides reduction of assembly steps and time, lower ..
20 . assembly material usage and reduced parts count. For
example, there is no adhesive bonding of covers to a
frame, no ultrasonic welding of molded frame halves, no
sheet insulator material needed under metal covers to
- reduce component shorting, no bonding of covers to
25 - connector, no need for ground contacts between covers
and circuit board and no need for potting compound or
filler.
Still another advantage is increased circuit board
real estate. Interior body side walls thickness can be
30 reduced in comparison to discrete frame thickness due
to the structural strength afforded by single-piece
molding. Side wall thickness can be less than insert
molded cover/frame éubassemblies which have
comparatively wide side walls to accommodate

35 overmolding of cover tabs. Thinner side walls of the

10
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one- pi ece body provide nore interior roomfor w der and | onger circuit
boards. This increased area results in nore room for conponent

pl acement, trace routing and  through-hold | ocation. A further
advant age YQ%¥HP¥%ved electricals. Dielectric coversrc'é{"? A8 e of the
devi ce descri bed herein, are known to reduce the incidence of host

equi pnent damgepmecarh@dﬁmmmm hlomeeinaém@:sm::atfed widew &id ESD

t hr ough rretal ver sp. kn t hat em ssions_fromthe card,
can occur V\/nen%g £ él ‘ﬁlt Soo%rofer a¥:¥n§ :élrllc%en enna ?sggﬁsenﬁ% effect is

reduced lmprsubeomt forx rrgpn;pmtc pdevement | ha:atmtcoattuaguanqi on of EM

occurring w tt'ﬁrBﬁSthmf?tfé $SoM th the highest practical dielectric
const ant. urt er advant age i s i nproved nechanical s.

Under stréss of nBchurtker afvariagenlisshopkoved wlgdtgdcals. or fl exure,

card assembl 'ﬁ%l&@&?ib@évé:?é' a EQAFARe of "PRE A detigedbeiBEg fracturing.
of ultrasoni ¢ welds and adhesi ve separation. The agne- p| ece housi ng

avoi ds 20 t h&@&&edBsefbP yKIRWh IR r&ﬁ‘HC?hEEetifféCJefiﬁ%ﬁﬁ £EeBost  faj |l ures.
Anot her fail Waaibfeh€ eadlse ick cp&i@&dmbﬁxecutwméﬁ@lrss heskcyheseby

novenment of t u enbl away t he connector. body occurs,
taki ng t he tﬁ?ok‘é@ tlta %‘bﬁ? '{a]\MCf’P{eFF AW‘BO? é;étslc\/é‘anmt hea%evi ce 25
descri bedohemMInemé sabouis nfrad thebeardy r camtodmar dvhen theppetal ng channel s

and board st QR%ebouBLE SNl NImyss OLeLhifa SUALEALE duningy | mpact

t her eby avoi Separation of con St SRnEETEFDod
Anot her obj edwi w@bsszt@tmq eratd ot kevpos enthe|bessy a’wemammg of - Skl vi ng

of the host %@ﬁn%ekeirba{ theen usd VWi matbyi 1@ P @0ees HE?HS% covers.

Thi s action pr od uces i nsul ative debris which can ente ectrical
contact i nt ePFacEdcal dlelec"—%ﬂr? EPBRLARFEt her advantage is a reductlon in

lesi gnec
for ease of diVS88EefbF§SHyOD ARG ﬁﬁo\i\germaqr shoek, vibration

or flexure, card assemblies sometimes fail. Common
modes of failure are fracturing of ultrasonic welds and :
adhesive separation. The one-piece housing avoids

20 these assembly methods and thus the associated
failures. Another failure in IC cards is caused by
physical shock whereby movement of the circuit assembly -
away from the connector body occurs, taking the
soldered contacts with it. An objective of the device

25 described herein is molding of ribs, circuit board
supporting channels and board stops to prevent shifting
of the substrate during impact thereby avoiding
separation of contacts from the connector body.
Another objective is to eliminate the potential for

30 wearing or skiving of the host connector by the
typically sharp edges of metal covers. This action
produces insulative debris which can enter electrical
contact interfaces.

An even further advantage is a reduction in scrap

35 and rework. The device described herein can be

11



in the body for tool actuated unlatching of the connector and w t hdr awal
of the circuit assenbly. Where a nore tanper-proof assenbly is desired,
the 5 housing can feature a frangible portion so that it can be easily
broken away fromthe connector w thout damagi ng t he connector/ ircuit
assenbl y. VARSRATeAY t here are no weld seans to break a adhesi ve
bonded parts or filler as found in presently produced cards, 10 the

circuit asselsyqhald Pér eé@é@@fe@i\éfagbehbiylwy prdia@ga@ aindewmge.
Al t hough i | Iustrat I ve enbodi nents of 5 i nvent.i.on gve been shown and
o)

described, aifi §Berhage T t°°HD&FFPE§F Pl HHRY &Fd*88bstitution is

?onzenplat?dfﬁanbatbheaﬁdwwxxndn;wdusaEOSHéecf&mhmu1assemblystances, Sone
eatures o e _present invention nay e t a

cor r espondi ndN§EE 81 ®BFRrEIRSH &F é’g‘i‘ asse'%@%r%’s ddeiSl,re}Nt’ ?ggappr opriate

that the apperd@dngl aansfeatudse ac drsngiblie bpostign @ed thatalteeaer

ignslstent Vmgé1e%%11§hﬁréﬁéﬁn%é§}IEF%H @Kgnégﬁﬁbctor without

damaging the connector/circuit assembly. Because there

are no weld seams to break apart and no adhesive bonded

parts or filler as found in presently produced cards,
10. the circuit assembly can be extracted with little

. danger of damage.

Although illustrative embodiments of the invention
have been shown and described, a wide-range of
modification; change and substitution is Contemplated

15 in the foregoing disclosure and in some instances, some
: features of the present invention may be employed
"without a corresponding use of other features.
"Accordingly, it is appropriate that the appended claims

be construed broadly and in a manner consistent with

20 the scope of the invention.

12
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d ai ns What is clained is: . 1. An IC card package for use with an
| C card conprising: 5 a one-pi ece nol ded housi ng, the
housi ng i ncluding nmeans for interlocking a connector in

snap-fitt WRPSAAgenent therewith, the neans i RATRROH86h e
connector and housi ng each having conplinentary keyed interfaces
which matingly 10 engage in a onecigym@'i entation and each having
interacting latch nmenbers. 2. The TC card package as defined in

claim 1 wher #hat is elaimefidisiy is nol ded of a dielectric material. 15

3. The 1C qgard pAcCk@gSa@s aged £ &s&iwAth Where Bara the housing
defines a cavit thereln and includes an open end, the keyed interface
of the hou3|ﬁ§m§€ the open end. 20 4. The IC card package as

defined id claim3 mheaemﬂe—pledbhﬁomaédlﬁ@nsinﬁluﬁﬁé appesRg pl anar surfaces

h h th f bs
L, o o thboaldlf JR953 LRELIPLIR AP R AL L0 (100
wher ei n t he opuapefitiuing lemgagemeny thetewldsh,spheenecapar t housi ng
surfaces, the houEhEQ\}%ﬂq é_cl%;rt%ﬁhgg Sgnég&rl‘gg#singdtegchnﬁgygﬁ housi ng

reliefs. 30 age as FRclalms wherein
t he housi ng rel i eFSMp}imentans hﬂmgdo#ntﬁéf%®%téﬂﬂabam@tlnglhous|ng sur f aces

are of f-ggt relat éﬁgag5 @ iM% AISHAY oriehfdt &S Jpld @a3RCARGiIANE Of the

aced apart housin sur f aces, 13
SP P ngeractlng latch members.

2. The IC card package as defined in claim 1 wherein

the housing is molded of a dielectric material.

15
3. . The IC card package as defined in claim 1 wherein
the housing defines a cavity therein and includes an
open end, the keyed interface of the housing being at
the open end.

20
4, The IC card package as defined in claim 3 wherein
the housing includes opposed planar surfaces within the
cavity, the surfaces including space maintaining ribs
‘connected thereto.

25
5. The IC card package as defined in claim 3 wherein
the open end of the housing includes spaced apart
housing surfaces, the housing surfaces being contoured
to include housing reliefs.

30

6. The IC card package as defined in claim 5 wherein
the housing reliefs of a first one of the spaced apart
housing surfaces are off-set relative to the housing
reliefs of a second one of the spaced apart housing

35 surfaces.

13
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The 1 C card package as defined in claim®6 wherein t he connector

i ncl udes spaced apart connector surfaces, t he connector surfaces being
contoured to include 5 connector reliefs. 8. The IC card package as
defined i "WOPEAM$% wherein the connector reliefs of RCFUPM28fie of the
spaced . apart connector surfaces are off-set relative to the 10
connector reliefs of a second one of the spaced apart connect or

surf aces. ard package

9. T | C as .defiped jn claim3 wherein
the interactihg Iy@hqﬁeﬁﬁﬁﬁsp"i‘ W& adﬁiFPeSf l?a?ic%"igltwgﬁybﬂ t he
connect or ancthe pmnneatoralndludeeispaicedoapart tOendrueat sprfaces, 10. The.
| C card package fined_j | rein e latch tabs are
flexibly attac e tr%%tc hggc?){rllﬁfé% %gr g%@%onffprﬁ% #% lcnf;{:(raigiwllaésserrbl y
conpri sing connector reliaf®ne-pi ece nol ded housi ng having an open end
and a cavity formed therein, the open end ~including an interface
having a plurality of first 25 keyed interlock surfaces,
an | C card niimt edhien ICheagdvpagkagehhascgledined in clajwihyhgreinst

connector SUrd€&onnector reliefs £ IR ohaVbAGie SRR connect or
surface quﬁgggFmﬁth first connector surface, and 30

i ncl udi ng a R34y QESYHEATRA AFssefdnget relative fothgck surfaces
keyed intm or¢dtiticedtodNgae8EStof a secondViohl bietkeysishddd Spakrt erl ock

surfaces; ecto ngans for maintaining spaci ng between the
housi ng and dﬁﬁggéﬁ %uPPEERE®D¥T the card; and 35 means for
| at chi ng the connector and the 14

. The IC card package as defined in claim 3 wherein
the interacting latch members include a pair of latch .

15 tabs on the connector and a pair of latch receivers on
the housing. |

10. The IC card package as defined in claim 9 wherein
.the latch tabs are flexibly attached to the connector.

20
11. An IC card assembly comprising:

a one-piece molded housing having an open end
and a cavity formed therein, the open end
including an interface having a plurality of first

25 keyed interlock surfaces,

an IC card mounted in the cavity, the card
having a first connector surface;

a connector having a second connector surface
engaged with first connector surface, and

30 including a mating interface including second
interlock surfaces keyed into oriented engagement
with the keyed first interlock surfaces;

means for maintaining spacing between the
housing and opposed surfaces of the card; and

35 means for latching the connector and the

I 14
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housi ng. 12. The I1C card assenbly as defined in claim1l11l wher ei n
t he neans for maintaining spacing includes ribs 5 connected to opposed
pl anar surfaces of the housing within the cavity. 13. The I1C card

assenbly MOSIM¥ed in claim i1l wherein the first keyRe/PHE83¢ .k
surfaces include 10 spaced apart housing surfaces, the housing surfaces

bei ng contoured t housihyde housing reliefs. 14. The I1C card assenbly
as defined in claim 13 wherein the housing reliefs of a first one of the
15 housing surfaces are laterally off-set relative to the housi ng
reliefs of aXkXbcofiheod€ o&rd hmssgmbded aspdefined histlegms dif aces. 15.

The 1C card qsReuly A8 Hebadofbd %ﬁh@%gggfxg? add}e S 1lae Segpnd keyed

interlock surfaces inc space nector surraces, 1he
connect or Ssurgannested tpepppeeshidaned suvrfacesidef ddvndousingel i ef s.

16. The | C gardhiastaablyvepydefined in claim 15 25 wherein the connector
reliefs of a first one of the spaced apart connector surfaces are

| aterally off-set relative to the connector reliefs of a second one of

the spaced apmg.t aobengctesrsldds®ly as3Befided e lLErcand assenbly .as
defined in cla m

11 erein the interactjng |atch nmenhers include a pair
of latch t SOt Fﬁgvﬁbﬁﬁ%&?ﬁe%ﬂ'& 5’:88?1‘ ‘%‘Frﬁa%ﬁe(ﬁ"l mrgiPQEei vers on the
housi ng. 10 spaced apart housing surfaces, the housing surfaces :

being contoured to include housing reliefs.

14. The IC card assembly as defined in claim 13
wherein the housing reliefs of a first one of the
15 housing surfaces are laterally off-set relative to the
.~ housing reliefs of a second one of the spaced apart
- housing surfaces.

15. The IC card assembly as defined in claim 14

20 wherein the second keyed interlock surfaces include
spaced apart connector surfaces, the connector surfaces
being contoured to include connector reliefs.

16. The IC card assembly as defined in claim 15

25 wherein the connector reliefs of a first one of the
spaced apart connector surfaces are laterally off-set
relative to the connector reliefs of a second one of
the spaced apart connector surfaces.

30 17. The IC card assembly as defined in claim 11
wherein the interacting latch members include a pair of
latch tabs on the connector and a pair of latch

receivers on the housing.

35 18. The IC card assembly as defined in claim 17

15
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35 19: The I1C card assenbly as defined in claim17

15 WD 98/ 17087 PCT/ US97/ 02836
wherein the latch tabs are flexibly attabhed to the connect or. 19.
The I C card assenbly as defined in claim 11l 5 wherein the _neans_for

mai nt ai ni NYOHEB g i ncl udes el ongat ed ribs extendi ngFEHHEFE®Bhe open
end of the housi ng. 20. A nmethod of assenbling an I C card package
10 conpri si ngwhémeeist e abtch tabs are flexdblgchiogéied o aared to a

connect or havi Lbg a. first keyed interface and a first |atch nmenber;
inserting the CURIE AT connector into a one- pi ece housi ng having
an open end including a 15 second keyed interface and a second | atch

menber ; 19. The RIVALG Qgséﬁﬁl%'iitdéﬁ\‘@q aﬂteﬂﬁﬁkof t he

connector into natlng engagenent e second eyed interface of
t he housiny; Wherein the means fgrghaintaiaing spaghagstrekifidseyed interfaces

Zonb t 0getGhgdted Hi®sCeRReRbihderdid tRRUcPEROSRH of the [atch
me ers.
housing.

20. A method of assembling an IC card package
10 comprising the steps of:
attaching an IC card to a connector having a
first keyed interface and a first latch member;
inserting the card and connector into a one-
piece housing having an open end including a
15 second keyed interface and a second latch member:;
advancing the first keyed interface of the
connector into mating engagement with the second
keyed interface of the housing; and
urging the first and second keyed interfaces
20 together to interconnect the first and second
latch members. '
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