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| C CARD REAR BOARD SUPPORT BACKGROUND OF THE | NVENTI ON

| C cards, which are often nenory cards, include a circuit board with

el ectrical comMa40¥, a front connector that can mate w t h rCTUSwWetsI®r of
an 5 el ectronic device when the IC card is inserted into a slot, and
a sheet netal cover that surrounds the circuit board. U S. patent
nunbers 5,207,586 and 5,244,397 show I C cards with a nol ded
plastic frame that ties all the parts together. My earlier patent
5,477,426 shows a frameless I C card, whig{L elimnates a nol ded
plastic frame by directly nmounting the front and rear of the 10

circuit board on front and rear connectors, and with the sheet netal cover

mount ed on the connectors. Theyd CARD REARBOARDISUPRODRPSI te sides form ng

support parts, the support parts having upstandi ng pegs that are received
in ~ h@@Kﬁﬁ%@gpﬁmEthﬁgﬂF&NV%ere a row of contacts is

required at the r ea'ic%&é}ewhiﬁh are often |nq%,g.g¢€c?gs§idadcﬁfa§{i{6§ﬁwtvﬁﬁws

used to support the rear of the circuit on the rear
connect or . electrical componentsyrarfiont songectomibat ean mate with a nnectoref@d not

i nclude an 1/0 . (] [ QUtau (P9 o) s S d. In
such a case, foer'e%tran'cagree\"éésgméh tﬂgt&éarﬁ:?i}%fe : i‘{m\/\%{ﬂd& %@éﬁ%’?@reg e if
t he rear conneatower thatrsamouhdsitite sisgyibboard. U.S. patentomumbersds,2087 586 lansle

ctandards, et AE-) ShANJC,CaTH MIRCAJDRIGR Riastiame that S &l the gams, ;1
of 54mm and a tbgéthEne My tdiiierl patdnB BB77{426 Ehds la) frahigiesst @ daydewhich
eliminates a molded plastic frame by directly mounting the front and rear of the
10 circuit board on front and rear connectors, and with the sheet metal cover
mounted on the connectors. The front connector has opposite sides forming
support parts, the support parts having upstanding pegs that are received in
holes in the circuit board. Where a row of contacts is required at the rear of the
IC card, a similar arrangement is used to support the rear of the circuit board
15 on the rear connector.

In many cases, the rear of the IC -card does not include an /O
(inputfoutput) connector, but is merely closed. In such a case, for a frameless
IC card, it would be desirable if the rear connector or rear board support,

provided very close support of the rear of the circuit board.
20 Under JEIDA standards, each IC card has a card length of 85.6mm, a
card width of 54mm, and a thickness that is 3.3mm {for type ), Smm {for type
i) and 10.5 (for type fil). The type il card is the most common, Because of the
small height availabie within the card, it is often desirable to allow the designer
to mount the circuit board at a selected one of different heights, to
25 accommodate components of different thicknesses. My earlier patent 5,477,426
shows each board support with its peg having a plurality of steps. A circuit
board can be drilled with a hole of a particular diameter to accommodate a
particular step and thereby lie at a selected height. Means such as adhesive
are required to hold down the circuit board to the support parts. it would be
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1) and 10.5 (for type I11).

The type Il card is the nbost conmon. Because

ofs the smal | height available within the card, it is often
desirable to allow the designer to nount the circuit board at a
s€l ected one of different heights, to 25 acconmodat e conmponents of
different thiWwRe¥08s. My earlier patent 5,477,426 PCHAUSIMISECH

board support

wth its peg having a plurality of steps. Acircuit

board can be drilled with a hole of a particular dianmeter to accombdate a
particular step and thereby lie at a sel ected height. Means such as

adhesi ve are required to hold down the circuit board to the
support parts. It would be -z WO 98/ 14037
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plurality of dlfferent hei ghts in
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he rear board support for an IC card w thout rear connector,

deditabfé it th ré&%oéfa suBBofttérCat IC éérd%&?u??éa‘?@oﬁﬁ@ct@f cduld
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SUMMARY OF TH T

In accordance with one smbodiment of the present invention, an IC card
is provided, especially one of the frameless type, with a rear board support that
is of simple construction and that securely holds the rear of the circuit board,
preferably at a sejected one of a plurality of different heights. The rear board
support has top and bottom horizontal flanges with rear ends that merge with
a vertical rear wall. A piurality of vertical ribs extend forwardly of the rear wall
and extend vertically between the top and bottom flanges. A first set of vertical
ribs each has & horizontal groove that is about as thick as the circuit board, to
closely receive the circuit board and support it at least against upward and
downward movement,

The plurality of vertical ribs includes a second set of ribs with horizontal
grooves lying at a different height than the horizontal grooves of the first set of
ribs. This allows the circuit board to be mounted at a selected height, by
inserting it into those grooves of the selected height. The rear of the circuit
board has slots that receive those ribs that do not have grooves of the selected
height.

The rear board support has forwardly-projecting latch legs at its opposite
sides, which have lugs that fit into cutouts at the side edges of the circuit board.
Shouiders at the legs and cutouts prevent the circuit board from pulling
forwardly out of the rear board support. The tatch legs are devoid of horizontal
grooves that would closely receive the circuit board, so the latch legs can
engage circuit boards lying at different héights. The latch legs can be useful
even for an IC card whersin a multi-contact rear connector is fastened to the
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prefe}ably at a selected one of a plurality of different heights. The rear

board 10 support has top and bottom horizontal flanges with rear ends
that nerge with a vertical rear wall. A plurality of vertical
ribs extend forwardly of the rear wall and extend vertically

bet ween t he t oWOR#MOBbt t om fl anges. A first set of vertical PCT/AUSTI8Y | bs
each has a horizontal groove that is about as thick as the circuit board,
to closely receive the circuit board and support it at | east

agai nst upward and 15 downwar d novenent The plurality
of vertical ribs includes a second set of ribs with horizontal

grooves lying at a different height than4he horizontal grooves of the
first set of ribs. This allows the circuit board to be nounted at
a selected height, by inserting it into those grooves of the

sel ected height The rear of the circuit 20 board has slots that
receive those ribs that do not have rooves of the selected

hei ght . rear of the circyif bopechang hides Searyardly inie & spopialiy Jesigngcbeaarng
latch I egs at ib*o‘érd’&[i@id eventfoma ?ﬂgout‘ﬂ?'tl%‘c&?r}%téﬂgs that fit into
es of oar

cutouts at the side the circul Shoul ders at the
| egs and cutouts pranvalrfeaturasctheMonmspnmmmnmpamcufamvommm y

ggt)osfest{]ﬁa{ eaggpg%g%saeﬁﬂ@gre el ve'i ec‘?:ilul‘%l ) so f?%‘éhﬂaltf@w&%s can

engage @ rcuit deseription/whergread inicbhjenetion ithdheé accﬁhpamdms:;ﬂréwiggs.can be
usef ul even for an IC card wherein a nulti-contact rear connector

is fastened to the WD 98/ 14037
PCT/ US97/ 11818 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a rear isometric view of an IC card constructed in accordance
with one embodiment of the present invention.
Fig. 1A is a partial isometric view of the area 1A-1A of Fig. 1, with the
10 cover removed.
Fig. 2 is an exploded isometric view showing the rear board support of
the IC card of Fig. 1, and showing the rear portions of three separate circuit
boards, each constructed to mount on the same rear board support, but at a
different selected height thereon.
15 Fig. 3 is a rear elevation view of the rear board support of Fig. 2.
Fig. 4 is a plan view of the rear board support of Fig. 3.
Fig. 5 is a front elevation view of the rear board support of Fig. 4.
Fig. 6 is a sectional view of the rear board support of Fig. 5, taken on line
6-6 thereof.
20 Fig. 7 is a partial plan view, showing the rear portion of the circuit board
of Fig. 1.
Fig. 8 is a view taken on line 8-8 of Fig. 1.
Fig. 9 is a sectional view taken on line 9-8 of Fig. 5.
Fig. 10 is a sectional view taken on line 10-10 of Fig. 5.
25 Fig. 11 is a sectional view taken on line 11-11 of Fig. 5.
Fig. 12 is an exploded isometric view of a rear board support constructed
in accordance with another embodiment of the invention, and showing the rear
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-3- rear of the circuit board and slides rearwardly into a

speci al ly designed rear board support, to prevent forward
pul | out of the connector. The novel features of the
invention are set forth with particularity in the appended

clainms. The WOA%M498n will be best understood fromthe fol IRGWGES711818
description when read in conjunction with the acconpanyi ng draw ngs.

BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is a rear

i sometric view of an I C card constructed in accordance wi th one
enbodi nent of the present invention. Fig. 1Ais a partial

i sometric view of the area 1A-1A of Fig,.1l, with the 10 cover

r enoved. Fig. 2 is an expl oded i sonetric view show ng the
rear board support of the 1C card of Fig. 1, and show ng the
rear porti Onsﬁefﬁdnbraqhﬁéﬁ)éi@ﬁﬁbﬁérastﬂmét are each constiaeRdfor raeumtingoasar uct ed
to nmount on the sane rear board support, but at a di fferent

sel ect ed hei gRifferenthaight onethe rear board SUPPOHt; g. 3is arear elevation view
of the rear board g 4PR8"is é’iva@a?exéloded isometric view of arFICQcagd 'of ahofetn Vi ew

of the rear board s ppor a front

el evati on vi eModkhmtd&hehwnMupport of Fig. 4. Fig. 6
is a sectlonal V|e 0 he tear board t e

66 tndreof | 20" Fia: 14 1'in isoPheui® o, G ERRH 108 anfiher niiifefiorha?,
rear portion Q-fvehﬁm,m rcuit board of Fig. 1.

Fig. 8 1is a viewtaken on line 8-8 of Fig. 1. Fig. 9is a
sectional view taken on line 9-9 of Fig. 5. Fig. 10 is a
sectional vi epESUMPTION bmmé@siérsﬁaéﬁ MB'ODWE TS Fi g 1l1is a
sectional viewtaken on Irne 11-11 %2 i s
an expl oded i sonet Fige 1\iiusiratgs &Mmd&@fédwrme&smmm

accordance W {oyqRal BeEirGIR BEAfE Bbséthbly 192 | dbrBHsiY @ @ifeLi bRdrd 4 BAdT car’

10 electronic components 16 thereon such as integrated circuits. The board has
a front end 20 connected to a front connector 22 which has sixty-eight socket
contacts arranged in two rows and, with the front connector serving as & front
board support. The rear end 24 of the circuit board is mounted on an end cap
or rear board support 26 of the present invention. The circuit board has a sheet
15 metal cover 30 with upper and lower cover portions that lie respectively above
and below most of the area of the circuit board. The sheet metal cover has
front and rear cover portions that are supported, one on the front connector and
the other on the rear support. The particular IC card 10 does not have any
connector at its rear end for the input and output of data, so the rear board

20 support 26 does not have a row of contacts.
Fig. 1A shows the way in which the front end 20 of the circuit board is
mounted on the front connactor 22. The front connector has support parts 32
at opposite sides of a laterally-extending row of contacts 34 that engage a
laterally-extending row of contact pads 36 on the circuit board. Each support
25 part includes a pair of upward projections 40, 42 in the form of pegs that are
received in drilled holes 44, 46 in the front end of the circuit board. Each peg
has three steps, and the diameter of the circuit board holes 44, 46 determine
the height at which the front end of the circuit board is mounted. The circuit
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port ions of three circuit boards that are each constructed for nounting at

a different height on the rear board support.
Fig. 13 is a @37 xpl oded i sonetric vew of an |IC card of PEGHESFAISIS

enbodi ment of the invention. 5 Fig. 14 is an isonetric view of a
| atch | eg of another enbodi ment of the i nventi on.

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 1 illustrates
a franeless IC card 10 of the present invention, which i ncl udes a

circuit board assenbly 12 conprising a cgLcuit board 14 and 10

el ectroni c conponents 16 thereon such as integrated circuits. The board has
a front end 20 connected to a front connector 22 which has sixty-eight
socket boardocdrebé heltt downy by adhesive, by \downwiird \projectidns moanted on

connector servjng as r ant oard support. The rear end 24 of
the circuit bo&eg’ﬁ@r%kﬁ?gbamr?re%?&%mm' or rear board support
26 of the present ipyeRishOWs détafls o tite!kdar bRard sipsor 28NRRS oflthe rear aRds|
cover 30 with upper and | ower cover portions that |lie resBectlver above

and bel ow nost 24 248: apd 24Cqf thnee typescef gircyit hogrdsy hEhesreak poasst suPROR28 has

5 is a single injection molded piece, with a rear wall 50 that extends in a vertical
plane, upper and lower flanges 52, 54 that extend in horizontal pianes, and a
plurality of vertically-extending ribs 61-66 that each extends in a vertical plane
angd that each merges with the rear wall 80 and with the upper and lower
flanges 562, 54. The ribs are laterally spaced apart, in the lateral direction L,

10 which is perpendicular to the forward and rearward directions F, R and to the
vertical direction V. Each of the vertical ribs has a horizontally-extending
groove, with a first set of ribs 61, 62 having grooves 71, 72 extending into the
front edge 77 of the ribs. The rear circuit board portion or end 24A, is designed
to fit into the grooves 71, 72, with areas 81, 82 of the board rear end 24A

15 indicated in phantom lines to indicate the |ocations on the board that are
received in the grooves. The grooves 71, 72 are vertically aligned, in that they
are spaced the same distance from an imaginary horizontal centerpiane 79 of
the rear board support.

The board rear end is formed with slots at 83-86 extending into the

20 extreme rear end 88 of the board. Each siot 83-86 receives a portion of a
corresponding one of the ribs 63-66, when the board areas B1, B2 are received
in the rib slots 71, 72. The grooves 71, 72 have rear portions (rearward of their
tapered entrances) that are substantially as thick as the thickness of the circuit
board, to clossly position the circuit board rear end and hold it against upward

25 or downward movement. The board slots 83-86 are provided merely to aliow
the rear of the board to be pushed completely into the first set of grooves
without interference from the other vertical ribs 63-66. It would be possibie to
form the rear end of the circuit board with wide slots indicated at 90, 92,
although applicant prefers to form the narrower slots shown. For the particular
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front and rear cover portions that are supported, one on the front
cannector and the other on the rear support. The particular IC
card 10 does not have any connector at its rear end for the input
and output of data, so the rear board 20 support 26 does not have a
row of cont ad¥@98/14037 Fig. 1A shows the way in pewusyraisss f r ont
end 20 of the circuit board is nmounted on the front connector 22.
The front connector has support parts 32 at opposite sides of a

| ateral | y-extending row of contacts 34 that engage a

| ateral | y-extendi ng row of contact pads 36 on the circuit board. Each
support 25 part includes a pair of_gpward projections 40, 42 in the
formof pegs that are recelveé in drilled holes 44, 46 in the
front end of the circuit board. Each peg has three steps, and the

di ameter of tGpeil bedid rédosnt PAACwiich mdy BR! MeThitkt commonly udddf thei ght

at which the front end of the circuit board is mount ed. The Circult
WO 98/ 14037 opposite sides 100, 102 of the rear board support is provided with a pairof

PCT/ US97/ 11818, orizontal JropYes 104, 106 that receive opposia sidos 108, 110 of the bard _

board can be slrve, rd projecti'ons nounte
t he upper hal teanfandhél'hamositelsds;s mftthelgrmssim 106 can be useful to fiEltbe 2

shows details e.rea oard ort ,26 and ,of _the.r end
24A, ZgB, and‘a%é‘g nﬁﬁ‘r%‘éﬁ? gfe% Ls B heeenyihe tgggwgﬁpport
26 5 i s74, 28 mhemarmme Grthmﬂeibhi ob v suppiort, and holdithe\Bbardodt thdat

extends in a ver pl ane, upper and |ower flanges 52, 54 that
extend in horm zﬂ?tﬂﬂ height and a

Fig. 2 aiso shows a second circuit board with a rear portion 24B that is
designed to lie at a slightly lower position than the board 24A. This is
10 accomplished by constructing the board rear end 24B so areas 113, 114
thereof are received in a second set of grooves 73, 74 which lie at a slightly
lower height than the first set of grooves 71, 72. The rear board portion 248
has slots 111, 112, 115, 116 that receive the ribs 61, 62, 65, and 66. The
opposite sides 118, 120 of the second rear board portion 24B are designed to
15 lie closely adjacent to opposite walls 122, 124 of the rear board support. The
wider spacing of the areas 113, 114 of the board rear portion provide greater
stability, so that grooves at 104, 106 are not as important in stabilizing the rear
of the board.
Fig. 2 also shows a third circuit board rear portion 24C, which has areas
20 125, 126 that are designad to be received in grooves 75, 76 of ribs 65, 66 of the
rear board support. Slots 121-124 receive the vertical ribs 61-64 of the rear
board support.
The rear board support 26 includes latch legs 130, 132 that extend
forwardly from opposite sides of the rear board support. When a board rear
25 end such as 24A is stid rearwardly, the latch legs ride over the opposite edges
134, 136 of the board until lugs or projections 138 at the front ends of the legs
snap into cutouts 140, 142 in the board. Then, rearwardiy-facing shoulders 144
on the lugs can abut forwardly-facing shoulders 146 at the rear ends of the
cutouts, to prevent forward withdrawal of the board from the rear board support.
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plurality of vertically-extending ribs 61-66 that each extends in a
vertical plane and that each nerges with the rear wall 50 and

wi th the upper and | ower flanges 52, 54. The ribs are laterally
spaced apart, in the lateral direction L, 10 whi ch is perpendicular to
the forward anWOPEMO3Ard directions F, R and to the PCY/USYH14818
direction V. Each of the vertical rlbs has a hori zontal | y- ext endi ng

groove, with a first set of ribs 61, 62 having grooves 71, 72 extending
into the front edge 77 of the ribs. The rear circuit board
portion or end 24A, is designed to fit into the grooves 71, 72,
with areas 81, 82 of the board rear end 24A 15 I ndi cated i n phantom
lines to indicate the | ocations on the board that are received in
t he grooves. The grooves 71, 72 are vertically aligned, in that they

are spaced the mcﬂllégﬂmﬁfMﬁﬁmma&éstwmﬁaﬂﬁb frRRBIYreb@de /9 of
the rear board su The board rear end is forned with

slots at 83-86 %ﬁﬁgm‘?m@?%’gﬁ"ﬁéﬂ!@agm extreme rear end 88 of the board.
Each sl ot 83-86 recah\gaminatiohldtthe Péardpoard sup ?hb@%&ﬁﬂﬂh@%{ﬂﬁ? aﬁf:l the

ri bs 63-66, when the board areas 81, 82 are recelve
slots 71, 72. Tewerflangess have cafouts A mﬁsaotonroqgwogemmm depressmm

t apered entran t he
circuit 5 Cf&ﬁ% W@ea{%&%%&%?‘?g e mﬁ?ué bggéghﬂééﬁ?a’g%d and
hol d it agai nsthavestitsdedFor receiving dbwmwstd mﬂiugnabswméwalrah shadofth83- 86
are provided nerely to all.ow ear_ of  t 0 ushed
conpletely int Wﬁ'y sueh &8s IS showp '@F&v‘e‘ wg'CF‘ S% mﬂn%et?ﬁ)?eé "é“epli"é?@ﬂge
from the other imerthé slits 160P FidiA16diso khow@ubﬁemmr pbriche 180, 182 of thef or m
the rear end of the circuit board w th slot.s indicated at 90, 92

al t hough appl i CRNEF o M@4%1%r1m‘??éhﬁ§wﬂ' ians,that grs,irectiysuppeged
particueqr (with the tabs) on ¥ 984r  $84rd support. The front end of the cover is

PCT/ US97/ 11818
preferably supported on the front connector.

Applicant has constructed a rear board support of the type illustrated, for
holding circuit boards at three different heights. Fig. 9 shows a support
constructed by applicant, which has an overall height A of 186 mils {one mil

15 equals one-thousandth inch), or 4.72mm {millimeters). Except for the latch
legs, the support has a length B of 146 mils (3.72mm). The groove 71 in rib 61
has a rear portion 170 lying rearward of its tapered entrance 172, The groove
at 170 has a height C of 21 mils (0.53mm) while the circuit board 14 has a
thickness D of 18 mils {0.46mm) plus or minus two mils {0.05mm). As a result,

20 the circuit board is very closely received in the groove 71, so it cannot "rattle”
in the groove. The groove length E of minimum height C, is 53 mils (1.3mm).
The center of the height of the groove lies on a horizontal centerplane 166 that
is spaced a distance F of 93 mils {2.4mm) from the bottom of the rear board
support at 162. Therefore, the groove 71 is spaced a distance of zero from the

25 centerplane.

Fig. 10 shows a rib 63 whose groove 73 has a groove plane 168 that is
spaced from the centerplane 166 by a distance H of 23 mils (0.58mm). The
top and bottom flanges 52, 54 and the rear wall 50 each have a thickness G of
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-6- circuit board rear end 24A, which may be the nost comonly

used, the opposite sides 100, 102 of the rear board support is
provided with a pair of hori zontal grooves 104, 106 that receive
opposite sides 108, 110 of the board rear end. The opposite sides
of the grooveWOMA4037106 can be useful to fix the 5 | atreaTaiSOPOISISt | ON

of the rear of the board. As can be seen, the first set of grooves

71, 72 lie at the mddle of the height of the support, and hold the board
at the m ddl e of the height Fig. 2 also shows a
second circuit board with a rear portion 24B that is designed to
lie at a slightly |lower position than thge board 24A. This is

acconpl i shed by constructing the board rear end 24B so areas 113, 114
thereof are received in a second set of grooves 73, 74 which lie at a

slightly 21 mils SQM?iFJ@.HfW Hftiﬁéﬁ%ﬁm%?rdﬂve%l&ﬂd qw%ﬁacgia The
rear board portion 24B . has slots 111, 1I2, 115, 116 that receive
the ribs 61, clistanee J9h33eals (Pif4mm) from the cepiesplane 186des 118, 120 of the

q boar d o ) _ . di ¢
e appont e vars s E800 OB R UBLORRR o i ko s e

' f t hemiltsr @5min) Jor trslabdve:inentiarsadd comreectqrothat applcant icdastouatexd.
gltogg: In?ts, sor_t. a7t t %l %gg‘ r c cha i e e 'I?;ing
The redt PSP indelfakhn o M of Babh Briat Serd Bt BiEh 38R0 it W Bl {1,
circuit board eoeal o8t trnils) (R78mmihiThe imach dargas with M of each?Siot tith theat are
rear *boar o sudfisi K okisaet ReS el inedermgice o the, SFeuichnere W padh b dpet e
rear is RR3vedin'a BlHt,tdesﬁite manufacturing tolerdiides] dtheieeef FigRPohe 26
i ncludes latch legs 130, 132 that extend forwardly from opposite

Sides of the retarel Bestien SLiBEEITCUIt baid 18 detsaminackhy engagement ohks apRosias 24A
5,511 h rear waiglloront 1o Wt e 186 SuFClR 1OUET 10351 QRBH! 0466 the reer
i ugs. or ro

134, I of the board un proj ections at the nt ends of
the | egs board sypperti nt o cutouts 140, 142 in the board. Then,

Fonr L Vo aeh 0 R 85 1 g o Jao Mg 188 e danchicres

between a side edge 136 of the circuit board and a largely vertical side 310 of

the sheet metal cover 30. The sheet metal cover side 310 keeps the leg 132

15 pressed against the circuit board side edge to help hold the parts of the IC card
together.

Fig. 12 iltustrates another embodiment of a rear board support 200 which
is similar to that shown at 26 in Fig. 2, except that it has ribs 201-206 arranged
in different pairs. The widely spaced ribs 201, 206 have grooves 210 on or

20 clossst to the horizontal centerplane 212 of the rear board support. Ribs 203,
204 have the next lower grooves 214, while ribs 205, 202 have the jowest
grooves 216, A first circuit board rear end 220A has areas 221, 226 which are
closely receive in grooves of the ribs 201 and 206. As a result there is a large
lateral spacing P between the areas 221, 226 of the circuit board that are held

25 by the rear board support 200. The board rear portion includes slots 230 that
receive the ribs 202, 203, 204 and 205.

Another circuit board rear end 220B has widely spaced areas 233, 234
that are closely received in grooves 214 of the ribs 203, 204. These areas 233,
234 are also widely spaced by a distance about equat to the distance P. The

SUBSTITUTE SHEET ( ruie 26 )



cutouts, to prevent forward wi thdrawal of the board fromthe rear board
support. WO 98/ 14037

PCT/ US97/ 11818 ' -7-

The | atch | egs have laterally inner surfaces 148, 149 that are free of
grooves to WO 9814037 casi |y | atch to boards of any hei ght PCT/USI711818
An exam nation of the rear board support 26 shows that the upper and

| ower fl anges have cutouts at 150, 152 for receiving |ocating depressions

5 formed in the sheet netal cover, as shown at 154 in Fig. 1. The

fl anges al so have slits 160 for receiving downwardl y-extendi ng
tabs forned at an end of the cgyer, such as is shown in Fig. 11
whi ch shows the tabs 162, 164 projecting into the slits 160.

Fig. 11 al so shows upper and | ower portions 180, 182 of the

cover 30, and ethild cir@dit bb&R1 fifar 'ehtl 2200hasarehs 2832, 245 or F66epstiohdiR idrisoves
supported 10 the tabs) on the rear board suEp_ort. The tront end

h
of the cover i <16 ‘(D%I\Amte ribs 20212054 HTRSs this 8raRgerpant; 18 Breachosnbettores
ol s, i iy o S W e, [

hol di ng circuit”boards at shows a support
constructed by spaeed@adistanshithat is abouh coe-baliitive polirglwidih of thesiC cards Kaeme

o e Fat o eleP B5aguR iy Bhonsld PYRRGIT dbiefiotl B, e
(3.72nm) . The ds owrmal to itime iatbrab Hirection L) cantailsbe spaged dar froom tHer Verttigaing
rearward of it Scén?é)rg{a%g. entrance 172. The groove

The rear board support 200 is provided with a grooveless vertical rib 242,
which is closely received in slots 244, 246, 248 in each of the circuit board rear

10 ends 220A, 220B, and 220C. The purpose of the rib 242 is to more securely
support the upper and lower flanges 250, 252, and to clossly locate each of the
circuit boards in a lateral direction L. To this end, each of the slots 244, 246,
248 at the centers of the circuit boards, are of about the same width as the rib
242 to closely receive it. Of course, instead of one rib 242 at the lateral center

15 of the rear board support, it is possible to provide two {(or more) grooveless
ribs, as at 244,

It is noted that either of the boards 220A or 220C can be turned upside
down to fit in grooves of a different set of ribs so the upside-down board is held
at a different level.

20 it may be noted that the rear wall 50 (Fig. 6), the vertical ribs 61-66, and
the top and bottom flanges 52, 54 each have about the same thickness of
about 20 mils (the thickest of them has a thickness no more than 50% greater
than that of the thinnest of them). This avoids sinking of any portion during
injection moiding, to provide a rear board support formed with high precision.

25 While the rear board support has been developed by applicant primarily
for an IC card without a row of contacts at the rear, the invention can be used
with an IC card having a rear row of contacts. Fig. 13 shows an example where
an IC card 260 includes a circuit board 262 having a iaterally-extending (L) row
264 of contact pads at its rear. A rear electrical connector 266 has a row of
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at 170 has a height Cof 21 mls (0.53mm while the circuit board 14 has a
t hi ckness D of 18 mls (0.46nmm plus or mnus two mls (0.05mM). As a
result, 20 the circuit board is very closely received in the groove
7, so it cannot "rattle" in the groove. The groove |l ength E of
m ni mum hei ghWo@814037 53 nils (1. 3mm). The center eocrassyhsmeght of
the groove lies on a horizontal centerplane 166 that I s spaced a
distance F of 93 mls (2.4mm) fromthe bottom of the rear board

support at 162. Therefore, the groove 71 is spaced a di stance of zero from
t he 25 cent er pl ane. Fig. 10 shows a rib 63 whose
groove 73 has a groove plane 168 that Lg spaced fromthe
centerplane 166 by a distance H of 23 nlrs (0.58nmm) . The top and
bottom fl anges 52, 54 and the rear wall 50 each have a thickness G of

WO 98/ 14037  contacts 270, with contact tails 272 soldered to the contact pads, and w:th rear
PCT/ US97/ 11818

21 mils (0.53Pif Mmating ends QJHOV'\B"Ba’ePT GORNPGIPH i ﬁ&%r‘%éﬂ%“ﬁﬂﬂh@ﬂ@)&%@ed a
di stance J of 29605%1 a&rééldm Slb 8lbdafd, 1ﬁfbco6rgbin3ﬂonﬁfths

Fig. 6 indicates ateral w eac |b such as
m |'s (0.5nm {creuit hoarsh262:and the m@lantnmiaconnecmaea&ﬁmd tlumtoo(end Byt ed

i th Mibepng OHEH GBS linbbriints nPine “BeaeE i fitelad VB ds. & Ghogk ey,
of each sl ot wksemblye78. wi dth K of each rib, avoids interference of
the circuit board Wle IibeaCh mcit?detshgtplasnc molded rear board. support 280 which
directly engages the rear connector 266 to fix their relative vertical {V) positions.
In the example, the rear connector has parts 282 that fit into horizonta! grooves
10 284 in vertical ribs 286 of the rear board support. An alternative is for the rear
connector to be held in a horizontal groove 288 formed between top and
bottom flanges 290, 292 of the rear board support. Any or afl horizontal
grooves 284, 288 closely fix the relative vertical positions of the rear end cap
to the circuit board assembly. The rear board support has a rear wall 294 with
15 an access opening 296 for passing a plug to mate with the rear connector.
When the rear connector 266 is pushed rearwardly (R) into the rear board
support 280, a pair of latch legs 300 snap into cutouts 302 at the side edges
303 of the circuit board 262. A rearwardly-facing shoulder 304 on each leg lies
closely adjacent to a forwardly-facing shoulder 306 in each cutout, to prevent
20 the forward (F) pullout of the circuit board assembly 278, from the rear board
support 280. The latch legs lie closely between ths board side edges 303 and
vertical sides 310 of the sheet metal cover 30,
The rear connector 266 can be formed with tabs such as 276 lying at
different heights, to hold the circuit board 262 at corresponding different heights
25 with respect to the sheet metal cover 30 and rear board support 280. To
enable the same rear board support 280 to be used with circuit boards lying at
different heights, the latch legs such as 300 are devoid of grooves that would
clossly surround the circuit board side edges. Fig. 14 shows a latch leg 320

with steps 322 for engaging just the upper face 324 of a circuit board 262. The
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Is received in a slot, despite manufacturing tolerances. In the case of

Fixg. 7, the | ateral position of the circuit board is determ ned
by engagenent of its opposite 10 sides 108, 110 with the side surfaces
104s, 106s of grooves 104, 106 in the rear board support.

Fig. 6 shows tWOO8/&88h | atch | eg such as 132 is laterally saRaWUST4iB18
between a side edge 136 of the circuit board and a largely vertical side

310 of the sheet netal cover 30. The sheet netal cover side 310
keeps the leg 132 15 pressed against the circuit board side edge to
hel p hold the parts of the IC card t oget her.

Fig. 12 illustrates another enbodi nent Qfqa rear board support 200 which
is simlar to that shown at 26 in Fig. 2, except that it has ribs 201-206
arr anged in different pairs. The wi dely spaced ribs 201, 206 have

grooves 210 on stepsétill aliow thb@ﬁ'eﬂi’t bb@rdmudmrthmrdiﬁéreﬂesmemhm@rﬂsu of the

rear board support. Ribs 20 Jave the next |ower grooves
214, while ribs 205W92t3ﬁ8§e9‘{°he3$ Sms@“d bottom” hgye, pes vaes to\ aid (lat

circuit board rlﬁ,%iraﬁ?é’ ﬁe rl%%naggamu&,?&ed 28 YOI &rd2k&n be used in %?sel y

receive in grooves 201 and 206." As a result there iIs
| at eral spaci nQMNMrmn@mﬁmh 226 of the circuit board that are

Pt 3 cnay | TR RS Raen A B OaT S el RfA PRt oS
Anot her ci r cui whicheiseasiypandaccuiaiely comstructedity seppm%d\ealeaaef @Eifcuittsbérd
233, 1 1 °°%lal o SRR haidhy % ey BonrS,, SubPoftcRs, Pl oL YBERADG ¢ ho
di stance P. Thextending ribs, with a first set\6F ipticet ABs having grooves that closely receive
PCT/US97/ 11818 areas of the circuit board to fix the height of the circuit board. A second group
10 of vertical ribs have grooves at a diffarent height, and the rear of the circuit
board can be formed to be closely received in the second ribs and to have
slots that receive the first ribs. A third set of vertical ribs has grooves at a still
differant height, and a third circuit board can be held by the third ribs and have
slots that receive the first and second ribs. The ribs have about the same width
15 as the top and bottom flanges and rear wall of the rear board support, with the
ribs merging with the flanges and rear wall to support them, A pair of latch legs
project forwardly from opposite sides of the rear board support and enter
cutouts at side edges of the circuit board. This allows rearwardiy-facing
shoulders on the latch arms to engage forwardlyfacing shoulders on the
20 boards at the cutouts, to prevent torward pullout of the circuit board from the
rear board support.

Although particular embodiments of the invention have been described
and illustrated herein, it is recognized that modifications and variations may
readily occur to those skilled in the art, and consequently, it is intended that the

25 claims be interprated to cover such modifications and equivalents.
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third circuit board rear end 220C has areas 232, 235 for reception in
gr.ooves 216 of the ribs 202, 205. Thus, this arrangenent results
in each of the three T)Tﬁes of--ctrewit -boards havi ng rear ends
that are closely received at spaced a distance that is

about one- hal WOSB84BRt ire w dth E m’,gﬂ”ﬂﬂ! mt POTABDIRI1818
spacing, the ribs on opposite sidesco enterplane 240 (which

is normal to the lateral direction L) can all be spaced far fromthe
verti cal cent er pl ane. The rear board support
200 I's provided with a grooveless vertical rib 242, which is
closely received in slots 244, 246, 248_in each of the circuit board rear
10 ends 220A, 220B, and 220C. The ﬁ rpose of the rib 242 is to nore
securely support the upper and | ower flanges 250, 252, and to

cl osely | ocat ‘Wﬁﬂ?bsg; $%go '? circuit boards in a lateral direction
L To this end ots 244, 246, . 248 at the centers of
the circuit boards}. ar ARIC saeli{10) which includes: & citeuit hoard (12) having front242 t o
cl osely recei o] t center
15 of thg‘ge rggggdééugﬁb?gﬁ ﬁgg‘i gigogg%l %@2@?\) %ﬁd ﬁ?%?%gﬁy nor e)
9r0ﬁvel efss ] ei)ctandmg ra;biof mzzocm (%6) at its front endafrd'k angl masbstrbat

ei ther of the boar can be .t e si de

fit in3rooveSUBPO &sfh’%pgé 2‘59) couplegk respegtiv 9@% qﬂﬁ%“r"&é’mﬁ"ﬁbﬁ‘?‘grﬁ hel d
at a differentgnkgy dherei? said front boal'd sﬁﬁlﬁoﬁ%&ﬁ)hﬂ’edsh@netfw ‘opadloctfitdl SO
(Fig. 6), the vertical ribs 61- 66, and bottom fl anges

the t
52, 54 each h&Z¢BgELIP4) engagachwith ﬁﬁ'@k’ﬁ&'s%f contact pads. and ggbg?t metahePver(t he
thi ckest of t han
that of the thest %‘PBPRF%?&?% g@%ﬁ% 5|nk|gg)ﬂ"§3 y%‘gert |agﬁr8u§| ng

i nj ection m)l dndg\:sald qmm&baardawmlnboard support for rred wi th high

preci sjon. Igyrear bm}@%s?%r??%éfe%)%g r§ t(asa:?igae %ﬁyel oped

by app |cant pr| mar | card WI acts
at the rear, ispacedioppositensides (108, 462)] upper and Iowemftdmgaa. and apiuralitywfng a

e, oW of Sl Spa i R RSB o AL e pentoerd 1 e ¢
rear wall and merging with said upper and lower flanges, said rear board
support having an imaginary horizontal centerplane (79, 166, 212), and a first

15 set of said ribs each having a first horizontally-extending groove (71-76, 210,
214, 216) that receives said board rear end and that is spaced a first
predetermined distance from said centerplane {zero, H, J).

2. The IC card described in claim 1 wherein:
said plurélity of vertical ribs includes a second set of said ribs, with said
circuit board rear end having a slot 83-85, 111-112, 115-116, 121-124, 230,
246, 248) extending forwardly from a board extreme rear end (188), and with
5 each rib of said second set of ribs received in one of said slots in said circuit
board.

3. The IC card described in claim 2 wherein:

each vertical rib of said second set has a horizontal groove which lies
below the level of the grooves in said ribs of said first set, whereby said rear
board support can be used to hold circuit boards at different heights.
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264 of contact pads at its rear. A rear electrical connector 266 has a row
of, WD 98/ 14037 o

PCT/ US97/ 11818 - -10-
contacts 270, with contact tails;g he contact pads, and with
rear WO/ 140887 i ng ends Zigg‘iﬁﬂm‘mﬂm‘m‘ ctor is fi PCRSHILISS
circuit board by tabs at are Sol*dered to sol derabl e areas
on the board. The conbination of the circuit board 262 and the
rear electrical connector 266 fixed thereto (and any 5 ot her

el ectrical conponents on the board) is referred to as a circuit board
assenbly 278. The 1 C cq_rlg_i ncl udes a plastic nol ded rear

board support 280 which directl'y engages the rear connector 266
to fix their relatve vertical (V) positions. In the exanple, the

rear connector has gartsTRSIC tarat ddsckibba ir? claih 1129Rérain: 9r ooves | 0 284
in vertical ribs 286 of the rear board support. An alternative is for the

rear conné&giddsar walh saicoypperans inwer fignges, agd said-vertical ribs.ragh

bet ween top an a HickneRE $8SK90. 292 of the rear board
support. Any oﬁhagﬁ br?gFF‘zeognHt?g% i © jrooves 284, 288 closely fix the

rel ative vertical positions of the rear end cap to the circuit
nccess opent ny 206 Por  pHEL( ferd ahbed W oBih SUn B 7o connector.
When the rear connesggidreirdGib boardhas spposite boardisivie @dbes (134, 186) withcutbassr d
SUPPOrt 280, & B30T ) theruland Sia” et mabtal Hivor THUSHLS teFa Vorcal cSvr®
sides (310) iying laterally outside said board side edges;
5 said rear board support includes a pair of legs (130, 132) extending
forwardly from said opposite sides (100, 102), with each leg having a lug (138)
projecting into one of said board side edge cutouts, and with each leg being
laterally sandwiched betwaen a board side edge and a corresponding vertical
cover side.

- 6. A rear board support (26, 200) for use in an IC card (10) to

support the rear (24) of a circuit board, comprising:
a rear wall (50, 204) having laterally-spaced opposite sides {100, 102},
top and bottom primarily horizontal flanges (52, 54, 290, 292) having rear ends
5 merging with said rear wall, and a plurality of laterally-spaced vertical ribs (61-
66, 201-206) extending forwardly of and merging with said rear wall and
extending between and merging with said flanges, with said rear board support
having a horizontal centerplane (79, 166, 212} lying halfway between said top
and bottom flanges, with each of said vertical ribs having a front edge {77), and
10 with a first set of said ribs each having a horizontal groove (71-76, 210, 214,
216} extending into its front edge and spaced a first verticat distance (C, H, J)

from said horizontal centerplane.

7. The rear board support described in claim & wherein:
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303 of the circuit board 262. A rearwardl y-faci ng shoul der 304 on each | eg

lies closely adjacent_to a forwardl y-facing shoulder 306 in each
cutout, to prevent 20 the forward (F) pullout of the circuit board
assenbly 278, fromthe rear boarﬂwulmuum”mﬂﬂmrt 280. The latch legs lie
c:c otscﬁl y Eet }[A/e‘!'ﬁ:?lwboard?jl de e Wil vertPC:tBMSMZIgga 310b
o] e sheet netal cover : e rear connector can be
formed with tabs such as 276 |lying at di fferent heights, to hold
the circuit board 262 at corresponding different heights 25 W th

respect to the sheet nmetal cover 30 and rear board support 280. To

enabl e the sane rear board support 280 t#? be used with circuit boards |ying
at di fferent heights, the |at | egs such as 300 are devoid of
grooves that woul d closely surround the circuit board side edges.
Fig. 14 shows a | atgcéedor@ skt @f said vertical ﬁusxbaetma%?ao\f@émeﬁaiﬁguﬁ@ ftgist

the upper face 324 of a CI rcuit board 262.
98/ 14037 front edge and spaced a second vert:eal distance from said honzoma!

PCT/ US97/ 1181
[ ovtve rP ane, where sal%gg?%flq dnsfang o ls g e thgri F? 'g rfg?lttd'gtgpect ed

steps still al e circult Free
hei ght s. Wil e ternms such as "top" and "bottont have been
used to aid in ' st ' | [ | strated, the I1C
card can be used ir?' anyThe *“'Lb“;&g{iﬁﬁ%'ﬁ?%wtﬁgﬁ?z%&e ‘0 the Earth.
5 Thusachfeﬁsad\&tbinbsmmwawoamerﬁﬂymdadﬁtisa rear board
support thereof whi ch i eaS|I curate cqonstructed to
support the rear ofad BoPHSuPpGY, has @ veltical' cenferplane éZXO) ing Hal*way
between said opposite sides;
5 one rib (201) of said first set lies on a first side of said centerplane and

is spaced a smal! first distance therefrom while a second rib (206) of said first
set lies on a second side of said vertical centerplane and is spaced a larger
second distance therefrom;
one rib {203) of said second set lies on said first side of said centerplane
10 and is spaced a third distance therefrom which is greater than said first
distance, while a second rib (204} of said second set lies on said second side
of said vertical centerplane and is spaced a fourth distance therefrom which is
smaller than said second distance.

9. The rear board support described in claim 6 wherein:

each of said sets of ribs includes two laterally-spaced ribs, with the two
ribs of said first set being clossely laterally spaced and lying on lateraily opposite
sides of said vertical centerplane, and with the two ribs of said second set lying

5 on laterally opposite sides of said ribs of said first set;

said rear board support has laterally opposite side portions that each
includes a horizontal groove (100, 106) which is of a height to receive a planar
board which fits into the grooves of said first set of ribs.

10. The rear board support described in claim 6 wherein:
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at a éel_ ected height. The rear board support has a plurality of vertically-
extending ribs, with a first set_of vertical ribs-having grooves that
cl osely receive areas of the circuit board to fix the height of

the circuit board. A second gr oﬂﬂllm(ml“l“u“!l “mrxtical ri bs have grooves
at a differentWasstMd7 and the A M) t PCHESY7H1MBN be

formed to be closely received in'thé sécond Tibs and to have
slots that receive the first ribs. Athird set of vertical ribs has grooves

at a still different height, and a third circuit board can be
held by the third ribs and have slots that receive the first and
second ribs. The ribs have about the samgswi dth 15 as the top and

bottom fl anges and rear wall of the rear board support, with the

ribs merging with the flanges and rear wall to support them A pair of
lbatcg I egs | saifi'topedid botoynr filinges eathosges e at\rgnmhnﬂ?cla{]essf(s),rm

oard support and, enter . cutouts, at side edges of the cjrcuit
board. This al I"BW?“FEH?MFHI@P-“F%PH&“& wicth (E)-MF%Qr%meﬁe? [98Sh hasna oy s
to engage for Webicht héight'(C)s WRN 'sarf hickiesd (GY, Said width (RCEHdISaidihdigitt (C)

cutouts, to prevent forward pullout of the circuit board fromthe

rear bo& d sup@lrkeing about equal. Al t hough particul ar enbodi nents of the
i nventi on have been descri bed and illustrated herein, it is
recogni zed that nodifications and variations nmay readily occur to

t hose skilled in thtl.artTheredr boardsypport desciibed in claine 6dswbreinat t he 25
claims be interpret g} g SRR st MRUddcARb b8k AboRUHes1166! fb2) and
includes a pair of latch legs (130, 132) each projecting forwardly from one of
said board support sides, with said latch legs each having a forward end
5 forming a lug (138) that projects laterally toward the opposite leg, with each lug
forming a rearwardly-facing shoulder (144) and with each lug forming a iaterally
inward surface (149) for engaging a side edge of a circuit board, with said
laterally inward surfaces being grooveless to enable their engagement with
circuit boards lying at different heights.

12. A frameless IC card comprising:

a circuit board (14) having front and rear ends (20, 24), said board
having a small thickness, a larger laterally-extending width, and a still longer
length extending in front and rear directions;

5 front and rear board supports (22, 26) that each directly supports a
corresponding end of said circuit board;

a sheet metal cover (30) that includes upper and lower cover portions
(180, 182) lying respectively above and below said circuit board and front and
rear cover portions that are directly supported on said front and rear board

10 supports, respectively;

said rear board support having upper and lower flanges {52, 54, 250,
252) and a plurality of laterally-spaced vertical first ribs (61-66, 201-206)
extending vertically between said flanges, with each of said first ribs having
horizontally-aligned first grooves (71-76, 21-, 214, 216) that each have a
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WHAT |'S CLAIMED IS 1. An |1 C card (10) which includes a
citcuit board (12) having front and rear ends (20, 24, 24A, 24B,
24C, 220A, 220B, 220C) and a lateraity-— - ext endi ng row of contact

pads (36) at its front end, f rd 5 supports (22,
26, 200) coupmissideyiecti vel ymmugﬂ !",EEEIJ @i’board front armCvesari1sis

ends, wherein said front board*suppor | east one row of electrica
contacts (34) engaged with said row of contact pads, and a sheet netal
cover (30) having upper and | ower portions (180, 182) |ying
respectively over and under said circuit board, wherein: 10

said rear board support (26, 200) has a,gear wal |l (50, 294), laterally
spaced opposite sides (100, 102), upper~and | ower flanges, and a plurality
of | ateral | y-spaced vertically-extending ribs (61-66, 201-206)

lying {grwar 0't!‘iif:kr‘fe’ﬁsd((?grabbo(_g).rzti equal R the\icknass' (DF'of'sBRY Bbhrd 8Ad WithPesg and

| oner flanges, said re support having an 1 nmagi nary

hori zont al cecireuip baars reaoend bdng iniseid grooves. fi r st 15 set of said ribs
each having a first horizontally-extending groove (71-76, 210,

214, 216) that receives said board rear end and that is spaced a first
predet erm ned di st #ce Thedrameless IC carey géstridbed 2 clim M2 wherein:

2. The ICcard d ibed in claimil in: id
bl urality of verti S rearioard siipped hs aheskantel peprriane7e; 166, 242 AN
circuit board magpl@ﬂggtg;a\atwlﬁsﬁéﬁd veétticdl secdnid riBd, Avithlddeh oF @aidlssboad 4

230, 246, extending forwardly froma board_extrene rear end

(188), and wi ks having horizonsaliy-alighed secand gieevatdlying aba different distanged in
'(I)'Rg ?fC sgglr (Cji Zg@l’ff%igﬁ%ﬂ%;pﬁ{‘értgfﬂ :said ﬁi@@éﬁmves each verti cgi
rib of said second set has a horizontal groove which lies bel ow
board support  can be ueTMIq R et ufiin ElStes st Hack fio RS A, "
wherein each type of card includes a circuit board {14) having front and rear
ends (20, 24), front and rear board supports (22, 26, 200) connected
respectively to said board front and rear ends, and a sheet metal cover (30)
5 having upper and lower cover portions (180, 182) lying respectively over and
under said circuit board and front and rear cover ends (186) each coupled to
one of said board supports, wherein:
for each of said types of IC cards, said rear board support (26, 200) has
a horizontal centerplane (79, 166, 212) and laterally spaced opposite sides, said
10 rear board support has first and second sets of vertical ribs (61-66, 201-206),
with said vertical ribs being laterally spaced, with each vertical rib of said first
set having a first groove {71-76, 210, 214, 216) of about the same thickness as
said circuit board and spaced a first distance (zero, H, J) from said centerplane,

and with each vertical rib of said second set having a second groove of about
15 the same thickness as said circuit board and spaced a second distance from
said centerplane which is greater than said first distance;
in a first type of IC card, the circuit board rear end has laterally-spaced
slots (83-85, 111-112, 115-116, 121-124, 230, 246, 248) that are wider than the
ribs of said second set and that receive said ribs of said second set, while
20 locations on said circuit board rear end are received in said first grooves;
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-13- - 4. The I C card described in claim1 wherein:

said rear wall, said upper and | ower flanges and said vertical ribs, each
have about the sane thi ckness K- - - 5. The IC card
described in claim1 whe aid circuit board ha

opposi te board‘g‘?ﬁé“‘@ages (134 Mﬂﬂl ‘um"m (mmsmpm
therein and said sheet netal ely verti cal cover

sides (310) lying laterally out5|de sai d board si de edges;
said rear board support includes a pair af legs (130, 132) extending
forwardly from said opposite sides (100, 102), with each |leg having a |ug

(138) projecting into one of sahg_.board side edge cutouts, and
wi th each | eg being | ateral ly sandwi ched between a board side edge
and a°*correspondi ng verti cal cover side. 6. A

rear board support [ secBAd thpe ctlSte caid,athal Eirctiitr bberd Geat end has lateraliyppor t
the rear (24) of agélrcwt boar r wal l

(50, 294) havi F§ared ot thot argwider % %%&ﬁfﬁfﬁﬂs W'I'!?z'))caf?mscﬂsald

circuit board rear end are received in said second grooves.

15. An IC card (10) which includes a circuit board assembly (12)
having front and rear ends and a laterally-extending row of circuit board contact
pads (36) lying at least at said front end of said circuit board assembly, a front
connector (22) with at least one row of electrical contacts (34) engaged with the

5 row of contact pads at said board front end, and a sheet metal cover (30)
having upper and lower portions (180, 182) lying respectively over and under
said circuit board, said cover having front and rear portions with said cover front
portions coupled to said front connector, including:

a plastic molded rear end cap (26, 200) having at least one horizontal

10 groove {71-76, 210, 214, 216) that closely receives said rear end of said circuit
board assembly to fix the relative vertical position of said rear end of said circuit
board assembly to said rear end cap, and said rear end cap having laterally
opposite sides (100, 102) and having a latch leg (130, 132) projecting forwardly
from each of said sides with each leg having a front end with a lug (138);

15 said circuit board assembly including a circuit board (14) having laterally
opposite side edges (134, 136) that each forms a cutout (140, 142) that
receives a corresponding one of said lugs, with each cutout forming a
forwardly-facing cutout shoulder {146) and with each lug forming a rearwardty-
facing lug shoulder (144) lying adjacent to a corresponding cutout shoulder, to

20 prevent the circuit board assembly from moving forwardly out from said groove.

16. The IC card described in claim 15 wherein:

said sheet metal cover has opposite largely vertical sides (310);

each of said egs lies closely between a side edge of said circuit board
and a vertical side of said sheet metal cover.
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top and bottom primarily horizontal flanges (52, 54, 290, 292) having rear
ends 5 nmerging wth said rear wall, and a plurality of
| ateral | y-spaced vertical ribs (6= ————66,-201-206) extendi ng

forwardly of and nerging with sai ext endi ng between
and nergi ng Vwoisssasd f| anges, @!ﬂ“ ﬂgﬁ“%ﬂmard suppor t PCT/US9711818 havi ng
a horizontal centerplane (79, 1 " | fway between said top
and bottom fl anges, with each of said vertical ribs having a front edge

(77), and 10 with a first set of said ribs each having a horizontal
groove (71-76, 210, 214, 216) extending into its front edge and
spaced a first vertical distance (C, H_q ) fromsaid horizonta
cent er pl ane. 7. The tear board support described in
claim 6 wherein: SUBSTI TUTE SHEET ( rule 26

) 98nk83card described in claim 15 wherein:
PCT/ US97/ 11818 1L describ

a second set of sasaidJaichilegs have boaxhengaging sugaess, £149k facing #3ch Wl ts
front edge ang RIS GET AN BF a bohid-feteiviigbhrits of BBBUITAG thitktidss BPsd

circuit board, so sald rearwardly-facing shoulder can engage circuit boards
5 lying at different heights.
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centerpl ane, where said second distance is greater than said first

dj st ance. 8. The rear board support described in claim
7 wherein: each of said set of ribs includes two

| at eral | y-spaced ri bs; sai d board support has a v rtlcal
cent er pl ane ( W®Y8/44937ng haf way etween said opp05|??F g

one rib (201) of said first set lies on first side of said centerplane
and is spaced a snmall first dlstanfﬁ\i:herefron1mh|Ie a second rib
(206) of said first set8i pT am~second side of said vertica

centerplane and is spaced a | arger
one rib (203) of said second set |igg

nd di st alf8e t heref
st m?gof saﬁl‘G{

centerplane 10 and 22 > x&ance t efromwhich is
greater than said first YA ~“whi€ e~ ~second rib (2@4) of
sai d second set |lies on sgd==s SHBC si de :>~§‘Lg veﬁuéil

centerplane and i s space® :: h_distance therefrom ~l L

A ance. F—R ar =3
ngrégn each of |
ﬂgg with the two

spaced and lying on |aterall
,r\ erX i cal centerplane, and with th-
{.iiii on laterally opp03|te SIO’“ :

opposite

ribs of said sp i d
ribs of said firA N ; 3 d rear board suppgst hi a
| aterally oppo“iggh &0 U7 ’w zontal
groove (100, "‘“ &N N %f a h_e hft t Oéb boar d

which fits |nto’ bﬁ$’
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said top and bottom fl anges each have a vertical thickness (G, said
vertical ribs each having a lateral width (K), and said groq*gﬁgggéggpas a
vertical hei gwogg@m3rwi th said thickness (G, said wdth (K)

height (C) 5 al | being about equalk/s 11. The
rear board support described in clain1\ wher ei n: said rear
board support has opposite board supp{h\ sides (100, 102) and

includes a pair of latch legs (130, 1 ﬁ.\gach projecting forwardly from one

of sai d board support sidesy } \h said latch | egs each having a
forward end 5 formng a lugglj \hat projects laterally toward
t he qpposite leg, with each |lug N IR ng a rearwardly-facing

shoul der (144) and with each [ug form noyg
surface (149) for engaging a sidg
laterally inward surfaces bei@g ¢
circuit boards lying at diffe@ent
framel ess I C card conpri sing:
front and rear ends (20, 241,
t hi ckness, a larger |ateraltys
| ength extending in front anﬂlh:
rear board supports (22, gp) i

a\grally I nwar d
uit board, with said

Wbl e their engagenent with

12. A

uit board (14) having

NI ng a snal

P | onger

front and

ac !
%gge of




correspondi ng end of said circuit board; a sheet netal
cover (30) that includes upper and | ower cover portions (180,
182) 1lying respectively above and bel ow said circuit board and front and
rear cover portions that are directly supported on said front and rear
board 10 WORHOI: s, respectively; sai d PewUSHABIS
support having upper and |lower flanges (52,3&4, 250, 252) and a
plurality of laterally-spaced vertical first ribs (61-66, 201-206)
extending vertically between said flanges, with each of said first ribs
havi ng horizontalIy-alipmagggirst grooves (71-76, 21-, 214, 216)
t hat each have a 8/14037 _

PCT/ US97/ 11818

Ve "l ’! IF- 16-

t hi ckmess (C) a Yy equal Bﬁ]the t hi ckness (D 1] sai d board 1 d wwth s
circuit board r 4L@nd | yinfl'in said grooves. 1 JPo13. T
framel ess | C card described in clay m1A wherein: sal d rear
board support has a hori zont al 5@#t er pl & 79, 166, 212) and has
a plurality of laterally-spaced vertical second ribs, wth each of said
second ri bs having horizontally-aligned second grooves lying at a
different distance 5 fron1sm(jFW5[antal centerplane than said
first grooves. e

s n =y

=TT T 1




14. An IC card system which includes at |east two types of |IC cards,
wherein each type of card includes a circuit board (14) having front and

rear_ - ends (20, 24), front and rear board supports (22, 26, 200)
connect ed respectively to said board front and rear_ends nd a
sheet netal covest/gdd) 5 having uppgr and | ower cove‘?cr()qﬁ’?’?'g

(180, 182) lying respectively over and under said circuit board
and front and rear cover ends (186) each cNpled to one of said

board supports, wherein:
cards, said rear board support (26, 200), ha? - a horizonta
centerplane (79, 166, 212) and laterally spag ;:posite sides, said 10
rear board support has first and second setg tical ribs (61-66,

201- 206), with said verti cal ‘ gserally spaced, with
each vertical rib of said first g\ first groove (71-76,
210, 214, 216) of about the sanme thi AN \\ said circuit board
and spaced a first distance (zero, H\ NI pl ane,

W

and with each vertical rib of said secy N nd wcond groove of

about 15 t he sanme thickness as safd iENcui Hr d any, spaced a second
di stance from . sai d centerpl g SOl ' Nan said first
di st ance; in a f%‘\ i N cuit board
rear end has |l aterally-spaced m|\ ‘ N, 115-116,
121-124, 230, 246, 248) that are JM'dir t of sai d
second set and that receive said by} of R

L J elar Epd &
3 ‘ m
/1403 \ &

| ocations on said circuit boargd

gr ooves; &p»i
PCT/ US97/ 11818 J




-17- in a second type of IC card, the circuit board rear

end has laterally- spaced slots that are wider than the ribs of
said first set, while |ocations on said circuit board rear 'end
are received in said second grooves. 15. An | C card (10)
whi ch i ncl udeWa#B4#®B2ui t board assenbly (12) haviBSGUSPBHB18, g

rear ends and a |aterally-extending row ofggjrcuit board contact

pads (36) lying at least at said front end of said circuit board assenbly,
a front connect or (22) with at | east one row of electrical
contacts (34) engaged with the row of contact pads at said board
front end, and a sheet netal ?‘RE\/ g) havi ng upper and | ower
portions (180, 182) lying respdc A over and under sai d
circuit board, said cover having front and rear portjions with |
front portions coupled to said front con by, i n®
a plastic nolded rear gpd cap (26, 200) hawNg=gExl east ¢ne
groove (71-76, 210, 21 S 6) (LBE _1“"(__’,!.,.’): s sai ¢ read

O:OVEI’

circuit board assenb\y -,fﬁiﬁ' :
said rear end of s@@0chy cult e 5 r\: :
cap, and sai d2 end cap ";1, p03|t X

.{"l\

102) and having a tc

each of said sides wi > \-
said circuit b@94—esh

receives a corn 6 "f' !
forwardl y-facing cutg §
rearwardty- 28
correspondi ng cutout ahpul der,
assenbly from novi pg forvvardl2/74l:rt
The 1 C card desc edjin clai
netal cover has ggﬁi arg

FIG. 14
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each of said legs lies closely between a side edge of said circuit board ™1
and a_vertical side of said sheet netal cover.

-18- ° 17. The 1C card described in claim15 wherein: sai d
| at ch | egs have board- engagi ng surfaces (149) facing each ot hegat are
each devoid of a d-receiv gr oove of.about t he thicknes aid
crcuit board, so ' rearvvarm"g” irnasbhai G T@gage ci boar ds
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(57) Abstract -

A frameless IC card is provided, with a rear board support (26) to hold the rear of a circuit board, wherein a single design of rear
board support can hold cirenit board rear ends (24A, 24B, 24C) at a selected one of a plurality of different heights, The rear board support
has top and bottom horizontal flanges (52, 54) and a plurality of vertical ribs (61-66) merging with the flanges, with the ribs being laterally
* spaced apart. A first set of vertical ribs (61, 62) has horizontal grooves (71, 72) of a first height extending into its front edge, with the
grooves being about as thick as the circuit board, to closely receive the rear (24A) of a circuit board and thereby verticaly position it. The
rear board support includes a second set of ribs (63, 64) with horizontal grooves (73, 74) lying at a different height, to thereby hold a circuit
board rear cod (24B) at a different height, thereby enabling the same rear board support to hold circuit boards at selected heights. The rear
of the circuit board has slots {83-86, 111-112 and 115-116, 121-124) that receive ribs that do not closely position the height of the circuit
board. The rear board support has forwardly—projecting Jatch leg (130, 132) that fit into circuit board cutouts (140, 142), so shoulders (144,
146) on the legs and on the cutouts engage to prevent the circuit board from pulling forwardly (F) out of the rear board support.




