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COVMMUNI CATI ON RECEPTACLES Cross Reference To Rel ated Applications Thi

appl i cahicpgystadi s the benefit of U S. provisional applic I No.

10 60/ 125, B T e o 19, 1999. This application is SPERRuEIA
continuation-in-part of U S. application Serial No. 09/048, 143 filed NMarch

25, 1998, which is in turn a continuation- in-part of U S. application

Serial No. 08/971,501 filed Novenber 17, 1997, now U.S. patent 5,984,731

i ssued Novenber 16, 1999. Each of the aforenentioned applications and

paten?_ I s i ncorporated he;;t» EARDS S mEéégfﬁf/@f the Invention This

I nvenfion rel ates general (1/0) devices of the
type used with host syste Mmﬁ% Ie per sonal

conmputers, peripherals, and the like, for directly connecting the host
systemto an information m u5| ng st gndard nodul ar
communi cations plugs. 20 B : gt g Is well known, nmany

Computer per ?Bﬁgggpé‘f’%aﬁﬁg?sﬁa@?ﬁi“ BB oA B B,

receijge reanRsBYEfiRd\WIGRE 19up¢99asrm§5ﬁlﬁlc@a&ﬁ awmd:mh&%ﬁﬁ-ﬁf drg gndard
est abl i shed by t he Personal nput er Menory Card | nternational Association

( PCMCI A) ,appkiation Sexial Hox Q?/OSS,rlé%tﬁ eddMiarch %999853’7‘111%!@@ haa agBRENUAtDS, A ) .
The PC C%{l ggﬁto?%’%r HcQﬁ+A‘§éﬁ‘£ Nd. %@/dﬁts%itﬁx&f’#ﬁa@&%& %%ﬁ»&spa% dar d

i ncor por a herern erence 1'n 1'tsent

defi nes tpaenef QGEMBGaksualeophmbenM 19990Efad:}c@ﬁtheaﬁ)rﬂﬁeﬁthﬁzeﬂ’ﬁ‘pﬂ&fa%ons
including the i'nferfaces between the card and the port or slot into which
the car d 2d Patepkisipeofrorptrd heseipibyirelersngss i ncl ude a 16-bit PC Card
interface and a 32-bit CardBus PC 30 Card interface. The Standard al so
enabljgs 3.3 and 5 volt operationFiel diiiStR@htideyYi Ng nechani smfor 3.3 volt
cards protects themfrombeing danaged Th a 5 volt host system slot. The
PCMCI A st andarrmiﬁimmae:dlété;egcdel‘msﬂoea:mdvébcber inpldeitpat(l/Q) aelieds EWﬂ@c I, Type
Il and Type |11 | three ca gﬁe} sure the sarrelength(85 m
and the dWfeised yidEhos ayienys ppersonal computérs,

peripherals, and the like, for dlrcctly connecting the host system to an information

transfer system using standard modular communications plugs.

20 Background of the Invention

As is well known, many of today’s laptop, notebook, desktop and other
computers, as well as computer peripherals and other electronic products, are designed to
receive removable devices such as cards conforming to the PC Card Standard established
by the Personal Computer Memory Card International Association (PCMCIA), 2635 N.

25  First Street, Suite 209, San Jose, CA 95131 (U.S.A.). The PC Card Standard, including
the latest release (March 1997), is incorporated herein by reference in its entirety. The
PC Card Standard defines the electrical and physical specifications of the PC Card
including the interfaces between the card and the port or slot into which the card is
inserted. The specifications include a 16-bit PC Card interface and a 32-bit CardBus PC

30  Card interface. The Standard aiso enables 3.3 and 5 volt operation. A physical keying
mechanism for 3.3 voit cards protects them from being damaged in a 5 volt host system
slot. The PCMCIA standard also specifies three card form factors, called Type I, Type II
and Type III. All three card types measure the same length (85.6 mm) and the same



width (54.0 nm, and differ only in overall thickness. Thus, the Type3|SEPZPUE
card has a thickness of 3.3 nm the Type Il card, 5.0 mm and the Type TI
card, 10.5 mm PC cards nay be used for various purposes. For exanple,

Type | c&Y@80/&a681typically used for nenory devices; Type |pcio@sddiasdie
typically used for I1/0O devices, as will be described 5 below, and Type |11

cards - haveidue e 0hing bl it ) SRUIPUHGLRL P TSS 191208 doi ces

(disk drives). Presently, Type'l s are used princ

communi cahicshess| ofnk3 mmothe Sypafl @rd,iSod moonarecthe Mypé M caic]0.8fmmA. pest system

such as Le computer. to an Ethernet LAN. as a data/fax nodem for

connect i ﬁcﬁp&r’%g}?g %ruSF%POES VA{IBULRUPRSES- Far exarmple Tyned capdsasetypisallygised for

conbi ned rhéboAndevivske Typ@lltardshrORDidaf L t.an.adapter cable

is used to couple_ the fel ativesl3r/ ?ﬁlln %Hég& F?rq(/:(grc%ﬁt@gse’tqﬁgﬂlﬁ%g’ffc Fger, -

st andar d belev;ang Tre UEcardebayedebr typicallytused ph howeselro@aeing inaké feraget network. -
oné or nore

bul ky adasyises (R aBYe BNy, Topt dffasgs Bestd emnrinally ssonmumeptset ( he -
conput er linksdot ARbaple, RrephaReny t}&euswéfﬂbét*}?gt@ sugﬁfagghtlﬂgolgéqrhgﬁt? to

sone extent the advantages afforded 15 by poftable conputers bition,
t hese adipfeEtherpeiebAl;: as »dataffay modem Apnedrmecting mdisentbagmbsdribagapt er

cabl es i t ' we e thin card,apnd the cable is
fragile 3‘?{ Su jlgﬁa%{éﬂg%g%&éﬁmggwwém%cﬂﬁﬁ"ﬁ’-o APPBRE equent | oss
of dé@a_ atmageshent anQuapeotabilé Brusedid Qraphs OR!remLly itli‘iﬁqg/]ﬁ@tli Qlrd 1d thebeL VEEN
the PC Type, || Sta@%ﬁwo communi cations card and thé RJ-type connector

is to adfuch lpgery _ &1 of R&-4Pyrpeeptacle ofa telephooe line geBthemeshegvork.

encl osin . Ls to receive an -ty

connect orQ %rla&)g?eghgﬁlhﬁcor%?lg?lﬁgrtﬁ%E fe&slgg%%gr?oﬁf?ufe&%rﬁcgé?@e _ i’*ﬁ%pﬁ'l ows

the 5Smreablgemust bocamied by theamssr inardertto donhest tRCeomputechlal ANl @ LAN or

tel ephon%&s%ﬂ%terin usi n&é@m gxiéli 019 LAN or tel ephone cable with an RJ-11 or

RI- 45 mofurRAPPBrRg SYFeRdRereoy defrting phigask to some eapiithe ndvantages afforded

el | mS1at b pbitibIReRthyiérs. ArPARAIOA, theSU AR GBI Gre RSP Yandfle MOUSI ng on
e

the end of the card for receiving -type connector projects fromthe
host systisadentaassefiadapier eablesds that thegconhectictmrakerthe tia cany d\the Bable

t Falol in. t t.ach he |ike. Anoth
appr onor o 2oBTAERLE R B s8Rl 06 20 Foieatms ase ot aibl oo s

30 commumamsféri ons card that allows an RJ-type nodul ar plug to be inserted
directly into erture fornmed in a retractable access portion of a Type

|| communi cat pg’tr"lfss‘?ggm: to firproblem ofipeerapatibilitydhetweensibe PG Bypedk staptiard i n
s Skt eyt S g 0 St e ARG BEST 1
card an enlarged housing enclosing a receptacle sized and configured to receive an RJ-
type connector plug. The incorporation of such an RI receptacle housing allows the
5mm Type II communications card to interface directly with a LAN or telephone system
using an existing LAN or telephone cable with an RJ-11 or R1-45 modular plug at each
25 end. However, although this approach eliminates the need for a separate adapter cable
assembly, the housing on the end of the card for receiving the RJ-type connector projects
from the host system enclosure often requiring the removal of the card when transporting
a portable computer in an attache case or the like.
Another approach to the elimination of the need for external adapter cables is a
30  communications card that allows an RJ-type modular plug to be inserted directly into an
aperture formed in a retractable access portion of a Type I communications card. Such
an approach is disclosed, for example, in U.S. patent 5,183,404 issued February 2, 1993.

Yet another approach to eliminating the need for adapter cables is disclosed in U.S.
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3 SEP 2003 WO 00/57681 PCT/ US00/ 02321 Patent 5,773,332 issued June 30,%?&%03
and incorporated herein by reference. Fig. 21 of patent 5,773,332 sho

Type Il card incorporating in the rear thereof a pair of RJ-xx series
recept ad¥@gw§zmpecifically an R3-1 1 receptacle and an RJ-A&{](M e) for
directly connecting the card to a LAN network and/ or tel ephone I1ne. 5 The

Lypi cal Faeers S5773,8% £3icd 18he50.1398 40l Bl bobRATRIL B%%ég’re}q@&@éﬁg,l&'g' cach

standard (10.5 t hat can accommodat e st acked

5. Onm t Haggat 5657353 3%shoyisae TipedIlicatd inaompording inlthd reanetdb®s da@R@R NG nal | y
ext endi . ngd | ower ann pairs, each pair _adapted to recelive the
| ongi tuglg?]gslot%glé%%cgﬁﬁ%mgf:&@n@ -1 peeeptaclisandan RE4S werepmacled fardiremtly has a
convent iconmctiBg-the RhAGh ad MM SetvRirk ahd/8P 1«?‘}51{3:1&%& is adapted to 10 mate
with_a corresaondi ng 68-pin connector along the rear wall of the host

system sl ot Wpﬁqiiélhieséﬁrﬁtﬂg cangl Sllql haﬂaéle;génl comfotthingsth ahe Tﬁ;ﬂnt)étaiﬁhg%g an
acconmo carnds Wi ef o ave a pair of stacke -pin
connect g?ésgm%m[thllyé)ﬁ a§ﬁ°’&5’5’8?‘f"5¥¥8 ngcf“f‘ﬁ@%?e h?s‘? hl f]ﬁ%“é‘t%?lpnbﬁh@kf er aeach

car d cosingh Dype Bl ke, TheRRitsichied iaHyituaRilly G4 ik Lder AARNGP kY L he PC

Card Standard, is, provided aI_ong@t he front énd o
| ongi t uBfRScach gals agaptedito repgive the lpngituginal stde reiy of dneafithetards, CASHE et el y

i nsert egnhdnt ' nd .t rotect a 3.3.volt card from being

pl uggedgli]ér’l‘?%’_éa&‘%g ﬁdé%:agb%%nggr}rtg)gl\é%%go ta% c\?’Bfl?&g’i gone gpd that is adapiedtent ages

of 1§ pemiatd withrmemrasponding 68pitscovhedtbeallshg thehiesCAP 88 thehost %@ttem ?lot H
ptacles on suc

af orenen ioggad?ﬂtl)_at,ea}t] .and 8pp| lcation is that the rear rec

cards c¥fie? dt 6"?‘%@ W thersigtd 4y donihgticaracopmipodstedvoskypelle RI- 1 |
and RIJ- &RdpLWi0 $h htel 116h; [=1¢ l.j m nati.ng the need for
adapters (al sg kér%ce)i\;\(gég?c"d}%rl\g esﬁ‘)%?’d Elg%érgg%/l}n%c{eoéqcﬁﬁ%%“&@?ﬁ %r ovi ded
with a lopeeeibpstecanmeetot,ank doraack cardicoaéotor. OfA ke erhasdicied dndRbRAYufAIUI I'i NY
t he pur f an C i n.order, to upgrade and/ or add a new

conmmuni %&%ﬁ%ﬁﬁf‘ﬁ% @?&‘%9 ?El:ﬂ%“ﬁ §F36'8r§"§1e15d¥r okided glongith fpntend pfsachef theakes t he
firkt clongit?finakddadanhe o4rd td frev i &ﬁ,ﬂé{ I Lhge the

ori gi nal glard and the n%w car gre glgr%ﬁéo% Eghﬁgggﬁgﬁet (la ?g&@gﬁe@ﬁfhe

si mul t aHeORside dewn apdifapreteet 23 Srveltisardifren ihg plugged wo ared fherebgr eat er

f1exi biddniabelbyl 418 voft QI Nation of communi cation card functions avail able
to the user at yta regsgggg'bl e cost. 30 Summa of the Invention |In accordance

wi th one speOnéiof thevabeahtapes of FypelH cortt@iitatiohV@ds 6fthe kidA BsdlgsedRpOVi ded a
PO R e SRR el applichtiohRS that the e remisclos o ik s can "
20  directly receive standard modular plugs such as the RJ-11 and RJ-45 plugs on existing
cables, thereby eliminating the need for adapters (also known as “dongles™). However,
each such card is provided with a specific receptacle or combination of receptacles
thereby requiring the purchase of a new card in order to upgrade and/or add a new
communication function. The purchase of an additional card either makes the first card
25  redundant or the use of the cards inconvenient since the original card and the new card
cannot be used in the same slot simultaneously.
It would therefore be desirable to provide for greater flexibility in the

combination of communication card functions available to the user at a reasonable cost.

30 Summary of the Invention
In accordance with one specific embodiment of the present invention, there is

provided a PC Card that combines Type II and Type III form factors in such a fashion

that the configurations of two of such cards complement each other and can be stacked

-
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that the configurations of two of such cards conpl enent each ot her and §emi(0)
be stacked 3 SEP 2003 WO 00/57681 PCTTUSOQO 02321 and inserted in the host
system slot so as to be connectable to both 68-pin host connectors.

Vari ous &@r&‘%@ﬁi ons of multiple receptacles (for exanpl e, pdAibooloz3g3- 45

and GSM C ) may thus be nmade avail able. Mreover, one such card can
be used by, .itse]f. Thus, a user maght_ initial rghase.a single, |ow

cost, si ?\‘iﬂ‘é‘s‘? ‘Pitb?lnﬁsélslﬂs.ter@)_’r t§o3gt%§ 80%8%%6E§P&'f€i‘8fq%ﬂf§ can then be
SUbsequeEBMctaﬁqedm?Uus%hﬁﬁ?aﬂoﬂg oRm¥AGHE decepRbRs tﬂaatexﬁ_ﬁp_e,bm.amwhgneousl y

used, in the sanme slot, wth the first card. Mre specitically, 1n

accor danarel GEWVhcdhdard pewyithsschbemadpiailableo iviorsbverhene suchanard cam bet ised dyi s

rovi ded. a rd adapted.t.o be received a slot in,a.host syst for
onnect | it nEEH & Uoes B Ge Pkt airehe Prianss snelanghm g Dy ©
i ncl udi ngy ﬁoéoad&?ﬁbiia'l‘ﬂﬂ&ﬁ&ﬁsr&nﬁh%% F§§L;H%@ﬁ1§en@l5}ﬁdaecﬂ%f3ﬁtéﬁ§hﬁh§ﬁ%asé&ﬁdf' rst "

part of the housing having paral ongi tudinal sid ongitudinally

ext endi ncard ghat endyi bessimaltanaovsly tused Su thessaneslot, withalk fitgt gardconnect or adapt ed*
to mate wth 1egq(:iorres 0 din% hoatﬂ)co\g&gctor Wi.t hi n tp?e sl ot ﬁhthe host ’
system and av<¥ESHE! “‘Qf‘gﬁeﬁn CEOTIAPLineira P08 SRFFHIC THER YL H'%f t he

housi ng Hiaentidrt MK ROHEvideNh POTHA dPERHA bl ddceivell BylahotTiviRosd syfentar d

t hi ckness standard and 15 encl oses a substrate carrying electronic circuit

conponenfos conrtesting thehaesb systam then infermation transfes pesterathe sard ineludingst ng bei ng

| i [ | | ed i i .
P ool Rastng RS 610 phl ind pbbotih (BHOTRHS: okl é BEONR RRGihe Baegliel
second troﬁFT!Mﬁﬁﬂ%imga Wigithdinklly sttepding cohteflive, HHiss tragsverst endrificluding a

substantially to the Type II11 PC Card_thickness standard. The c&nd part
of the hennsr¢igr adanterble raate vathst corpespprding hesicarpestar; within the)ipt ogihd

oriented IV, ' ' ' ' allel to
Che' top. TaheRarEefhd HAGaf clidiint il ThE Bl o of BRSNS 2 2

| east ontickaespdontdraing sibstmtiaitytd thetly/pedl PEaiard teckEsCstanldard andapt ed to be
directly onnectable to the informatiqn transfer systemutilizL.ng a

St arldar GPISIRIES & PHESTA R IR FIECaRe PRGN ERRPHENToBe SORReRS AMGHER o han
about ongsfiglde the 824}%;}1%%1%2g %Qﬁlgfdlécgﬁcaﬁlﬂ*réouﬁfedtt@ fheZrcReiéiéht@nThe S

di sposed to one si ) l'ongi tudi nal” centerline of the first part of
the housscond pam ofithecdhotising das\paralleltop hod bettemionier surdgrestand s attashedi®ent i on,

the secopd part, of the h Ln as_a sverse ' & antially
par al | el 'SF‘F?W}'%P{ eqf@@@ir{ié)agﬁgttﬂegﬂogs% af“fi%g?fogg';&gg‘ﬁtﬁag%usi ng.
The at |@edtypeTH FECaR] idkfe staidasl. tThededoidgar 6ffthe hdQsihg defivaratdesand so

that the standard plug is _received by the receptacle in a_ direction
20  one receptacle sized, configured and oriented to receive a standard plug in a direction

generally parallel to the top and bottom surfaces of the second part of the housing. The
at least one receptacle includes contacts so that the PC Card is adapted to be directly
connectable to the information transfer system utilizing a standard plug. The second part
of the housing has a width no greater than about one-half the width of the first part of the

25  housing and is disposed to one side of the longitudinal centerline of the first part of the
housing.

In accordance with another specific aspect of the invention, the second part of the
housing has a transverse end disposed substantially parallel with the first transverse end
of the first part of the housing. The at least one receptacle extends toward the first

30 transverse end so that the standard plug is received by the receptacle in a direction
generally parallel with the longitudinal axis.

The parallel longitudinal sides of the first part of the housing define a width
conforming substantially to the PC Card width standard.
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generally parallel with the longitudinal axis. The parallel |ongitudipap
sides of the first part of the housing define a wwdth conform ng -
substantjally to the PC Card wi dth standard. 4 3 SEP 2003 WD 00/57681

PCT/ USOde%i‘Sqiursuant to yet another aspect of the preseRETURWRRZbN, the
PC Card has an overall length extending fromthe first transverse end of
the first parPupfuaphe Yepanother aspect of thetpregsntiovention, theoPC [(aed hasgond part of

t he housj 1] ' C | engt h st andar d.
5Tt ai P NP R Rding RO (RS0 Lof € et thd BRBINR R “0f 1t he
card t hathe thasvdrsesndiestheisbaud patteof Tyediousing, thardveadll khgthdhfbrining @ @ee si de

of the | ongitudinal centerline and has a width no nore than about half the
wi dt h of PEReardigngth stapdard. A single card of the invention can be inserted

in eid her theyt f. '

syst estm S0 as {to“elgle@]fl:1 83%%%@%%hg?Eﬁeﬁe‘?hlggpg%ﬁtc%ﬁ%ﬁg%%hg& ?)ﬁhr}é E%gtm%
conneﬁt olfias Heen da?rtﬁedt ﬂﬁﬁ@pp(bléipaﬁmf the dupdvizverone ishie dfahcdldn'githdibﬂhi n\éer ted.

[t wi urt her appreciated that two ¢C s in.accordance with the
inventio%eaun%énéba%wa&bﬁomlt@wwﬁ FigHh of vreltmase A1 part of
one cardg '%}g‘h%r- L tALn.dthe: ' cﬁ“ﬂfm par t
of the 05[ %lrglé%?r ) ﬁﬁ‘géﬁgtg hg&o‘\%{rl%ﬁfbd I'El %f%mgéﬁg?@? e SE:]E@{%%B@&I& %:Iis)ci S

t hat of @arflyspe ihithe bastdystemisoah & B8eaupiedaoteitherthe ¢copor bdttobd 6&-pixbhostr d

recejving one of _the 68-pin host gonnectars. The, stacked,cards can be

| nacldl e qebmPREipR Ik pEs of T1E%8 BB RRTG: Fi5 FarhBLb PR RETSE. pur suant Lo yet

anot her aspecfs villl fubthet B Aiprdted ﬁma?ﬁvfjdjczﬁﬂﬂhr&baﬂahé\e withehmeeititn tatvent i on
e

can be inserted right side up or upsi down in the host systemslot. To

make suche stmkfds:n @nﬁm]ummara fashian wisly thenbyrpedil part of ont cardoeruppingforont
uch ' . . . D
o | m na e D hO Spg B RS e Ty PO BRRHE Ch AmE e BLERIN° L

arrays agheckpesssofank lspackeddmeds is Gadt ofilh Tytpe NE Chrdogith thréB-tuiitadt eohrcteyestt er
lines, the pin assjgnments are not electrically symretrical. Thus,

ci r chdi t réach sandrereiying qnefithe 6§rpinchastcQImestgEs. | ke carsls can be insgrtedal | y
det ecti Wﬂtﬁ@aotﬁ&ﬁﬁ?%ﬁegﬁﬁgﬁ and orientation of the card, for managi ng

power supply voltages an or 25 directing (or redirecting, if the card is
i nverted) theAscamingly gppaant togretandther agpact ofithepnventioof a tdrd aceordingptonect or

i MUV E R SRR S ENT SN
0 PO R oo iR s bl 00 o . Bt
dot ) | ohe dngitedingl kides ofconveaians] BEiGandsare Glmingied.olHowever, although the
68-position connector contact and pin arrays are physically symmetrical about vertical
and horizontal center lines, the pin assignments are not electrically symmetrical. Thus,
circuitry is included within the card of the invention for electronically detecting the
presence, type and orientation of the card, for managing power supply voltages and for
25  directing (or redirecting, if the card is inverted) the signals appearing at the various pins
of the card connector as necessary. In accordance with this aspect of the invention, such
circuitry comprises an application specific integrated circuit (ASIC) incorporating,
besides the card function circuits, an orientation detection state machine and a signal
mutliplexer. The orientation detection state machine generates orientation control
30 signals (Card_Flipped or Card_Not_Flipped) in response to certain bus interface control
signals in the case of a 16-bit card, and to the host system clock signal in the case of a
32-bit card. The signal multiplexer directs or redirects (in the case of card inversion) the

card interface signals to the card function circuits in response to the orientation signals
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30 signals (Card-Flipped or Card_Not_Flipped) in response to certain 0 2003
I nterface control signals in the case of a 16-bit card, and to the host
system cl ock signal in the case of a 32-bit card. The signal nultiplexer
directs WO W&d68lects (in the case of card inversion) the eardsond2eface
signals to the card function circuits in response to the orientation

si gnal s gererfied bGHS oMt Mibrbddi&ctionGTa B hine 3 Firspearauitay egtemal tdwhe ASIC
orientation deteﬁtion St[aﬂt:é nacct;f'ansﬁi First circujtry external to the ASIC
si gnal s £¢82l#ag hasssystemhalia care aascherrdnsseter intadhs hesy sysiem HlhEasdsdet system
PC Card ] ﬂ.’ﬁ% it ) type
(16-bit %Q%ﬁt eq{gﬁgéﬁh%lgﬁjyﬂg@%f?? gg%ﬁ?gggitr e Etﬂéy?%j’%gﬁﬁéﬁoéﬁﬂgly 3 volts).
Second civohagetrequicernentséll volt drtied Agts). dedors ciesponextematl o thaASICiandt at i on

signal s gener at ed t.he orientation detectjon .state chine, manages
oner SuTPIULR EE OHRRARER SEBRS ERRETHEA Y A)E PEFRANRD AEckoh Sete GrcBREner
orientat h%agés?wietr% ;hy coftecBRE HdrhRtA 812 st ShfenPofd dRVSt L RARGwar e or .
software is “required; all circuitry necessary for a card to function fully-.
i n ei t hepriomation.almportantly, momiodifieatiompf therhosheystem hardwaed 61 sofivanbise :

specifically, .in, the.case of a.16-bi vol t rd, .card.presence and type
are det Mé&d’n"gl PRy BECeSSALY £9, ao‘i?r% Foogﬂ’ﬁﬁﬂﬁ ﬂfclﬁ'emccé&‘ﬁr %grgﬂtfmp'isns t hr ough
pul I dowggnthiaed Sihis thelkatditsdlf, ri ght side up and inverted orientations,

whil e the vol tage sense g{i ns are maintained open. For 32-bit, 3.3 volt

Car dBus car ds Mergspegifieallvnirethg wasecefradl @-DiseS xeks card; eard auesgpce amgl typeangost

o7 n Cp S B3 MLl R b kel Gl Yol ke B0 R R i {31 1 O
ASI C, gr susibirs\botRirdriglitaideoip MidinCeRed dricnvglions, whild thdomwitage sénsé pinsand

mai nt ai ni ng voltage sense pin VS2 in an open circuit state. For 32-bit
Car dBus ®wimained 9peh.orj entation i s deternined by monitoring the 20 system

clock pin andgpf 5 GATPESBREANuPLRIS Ratd relblicB 'ghd Bk L B/ @ERrcdten the

signal on one of theSe two pins has transitioned a preldetermne nber of
tineks tthethospsystdns befoer piyyeriisiappilielite theasard by shoming ttogethéraakd détegtipin and i s

det er m nat | f th d. gLientation. Si 16-bit PG -Cards .d
i1 11 76 RO TSorage st bino k! SRRSER A BirahBEemA o PR ASISS DU B anot her
st r at egydétsctPiR COLerd@hGehal ddvie rdsitforinkd ehdiataiiig 0blt£eCdRnsepid VS2 in an

Cenerally, in this case, the reset signal and certain command signals
appear i ngparcicyEt s8e. pin bus interface are nonitored to deterni ne whet her

or not the coFppaslyfiAnAhSs Brfs, PR RREHAE BeRRindl b5 mbRiftng die 25SeT t 0.

20  system clock pin and its complementary pin on the 68-pin bus interface. When the
signal on one of these two pins has transitioned a predetermined number of times, that
pin is thereby identified as carrying the clock signal and is determinative of the card
orientation.

Since 16-bit PC Cards do not utilize the host system clock, in accordance with the

25 invention another strategy is employed to determine the orientation of such cards.
Generally, in this case, the reset signal and certain command signals appearing on the 68-
pin bus interface are monitored to determine whether or not the command signals are
stable before and after reset is asserted.

Both 32-bit CardBus PC Cards and 16-bit PC Cards pursuant to the present

30 invention include circuits responsive to the orientation signals generated by the
orientation detection state machines for managing power connections (Vcc and Vpp).
(Circuit ground pins do not require any special attention because these pins line up in

either right side up or inverted orientation of the card.}

6



Both 32-bit CardBus PC Cards and 16-bit PC Cards pursuant to the presd&hf 2003
30 invention include circuits responsive to the orientation signals
generated by the orientation detection state machi nes for managi ng power
connect | BRSPS and Vpp). (Circuit ground pins do not repervsseargrspeci al
attention because these pins line up in either right side up or inverted
orientation of the card.) 6 3 SEP 1003 WO 00157681 PCT/ USOQ 02321 Bri ef
Description of the Drawi Us Further objects, features and advantages of the
invention will becone evideygt .from t.he d t' | ed description bel ow when
read in conjunction with t hElEcCOHPRHY of thedbry A¥Shgs in which: Fig. | is a
perspective v fo élm m. of not.ebook conput er
havi ng a dual F?grlﬁ b?eoc'lt&og%n %sfm ngd‘{ag}ag%\/%f e"ﬁveg %c“,véﬁ SHETYENY he 5| ot
bei ng aﬁi@xpﬁhddttallecbdﬁcngumob\ahmlwladn rend {esirf@ftion witC@e @E\ﬁ%aﬁ{ﬂq the
pres%nt nventlon g. 2is a plan view of a standard PCMCI ype |1 PC
Car d; I’(§51§"Yh§°ha front elevation view of the card of Fig. 2; Fig. 4 is
a side eI evatFigni Tl yat i on
vi ew of a pai r%of Ytﬁggfg%&ggvﬁlgﬁgg?fc Sr}ﬁléc ??egfonggrﬁt% ar?)rtlée%’%&c?rﬁ etrhe
PCMCI A shayingof dwa satbslot copfrmingsteoBMG AFinprfate stanaddrd)ahé slockdrpect or  bei ng
mat eabl ead\é\“g correspondi.n ccz#nector on PC Card; 15 Fig. 6 is a side
el evat i JEEFEIS r‘Tcﬁ]vsce(?E}PB 1c 1G58 1 acCOFRnes Witk the Present inventions een
al ong the Ilrreig6265a lﬁ'v%w&aﬁhﬁdmﬂ%@l&ﬁgpkhfﬂ’@@aﬁ& .ansverse
cross section_view show ng the PCMCI A card In € host systemw th a
pai M0of commlfiBcdis afrontslevation vieveof the catrefFig;2;Fig. 8 is a sinplified,
perspective W, C o] eV| ccordance 20 with a first
\’Flgh4e?sf a é&d&g{éUMH \;}%\Bv R Bt*gsa .

enbodi nent of rese I nven a top plan view of the

conmuni cat i orFlg.eS'ks::efraﬁt dﬁt\gtloﬁmevaga ﬁﬁlir bﬁstacl{cQEHB -Shewat ddeddrgw of the
devi ce of Flrgd 8,. Fi Is a side elevation view of the device of Fig.

8; Fig. P8y BFM@AW]%WWE hogsy stemrshawnadn figstl, sgahthosh i ncl udi ng a
PCMCI A 3 t TR with the

enbodi ngn?l%¥&lgégléﬁla uﬂe | ngﬁé%gnﬁﬁéféﬁ\éc%?%%%g ga per spective view
of 4w conmuiigab lmsxdevlcwmnlmwpmmteMI;ef tictHost ¢Meﬂbﬁ&ﬁﬂmg ISNHEREEHON

show ng . ongtﬁeeilgtékvgmp[-os'g i ons of the devices prior to stacking;

Fig. 7 is a simplified transverse cross-section view showing the PCMCIA card
slot in the host system with a pair of communication devices inserted therein;
Fig. 8 is a simplified, perspective view of a communication device in accordance
20  with a first embodiment of the present invention;
Fig. 9 is a top plan view of the communication device of Fig. 8;
Fig 10 is a rear elevation view of the device of Fig. 8;
Fig. 11 is a side elevation view of the device of Fig. 8;
Fig. 12 is a perspective view of a portion of a host system including a PCMCIA
25  slot with a communication device in accordance with the embodiment of Fig. 8 fully
inserted therein;
Fig. 13 is a perspective view of two communication devices in accordance with
the present invention showing the relative positions of the devices prior to stacking;
Fig. 14 is a perspective view showing the communication devices of Fig. 13 in
30  the stacked configuration;
Fig 15 is atop plan view of the stacked cards of Fig. 14;

Fig. 16 is a rear elevation view of the stacked cards of Fig. 14:



Fig. 14 is a perspective view showi ng the conmuni cati on devices of Fi?'SEllzﬂ[ﬂ
in 30 the stacked configuration; Fig 15 is a top plan view of the stacke
cards of Fig. 14; Fig. 16 is a rear elevation view of the stacked cards of
Fig. 14; WO®/568 2003 WD 00/57681 PCT/USOQ 02321 Fig. 17 i'scaussospective
view of a portion of a host system having a PCMCI A slot, show ng the

st acked commuRig dFiioa pespéaiveofiewiofa pdhiohudflajhdsnsetdne Hatifg aFATMCOTAGfot,

18a- 18c show t hree pgcific al ternatjve enbodi nents of the receptacle
portion °‘*f1ﬂ%nt'~‘oﬁi'f-‘:i<ﬁ camryueatipn s vise of Rig- pAdulbninsemediberaim; 5 Fig. 19 is

a perspecti vegpi.eyen “ﬁ&g Sithed) ] nt_invention
conpri si ng anF1 S’t g\%agg%&/%ngt &{}ﬁegl onﬂgﬁgﬁgt}){: ﬁ’lfbg%hgr?en%gf@c 5e°§5$ﬁ§%ect Ive
vi ew shoperign bfi thecrmmmmricati orodesickenfi the peberdtiigventiOnf ul | y inserted in the

PCMCI A sl ot o{,.a ost system Fig._. 21 is an expl oded perspective view of
anot Rer enbodi Feh? 15t PERRFHVE &Y of 19 angthenembedimeat Present myvertioRenber

for OCCUéBfﬁﬁ}%iﬂé‘ﬁléﬂ@ﬁ%dﬁ?@%rg%fﬁi&ﬁ%ﬂ%{“w se be occupied by one of two

st acked conmunicati on dev Fig. 22 1's a top perspective view of the
enbodi ment of Figi 30 i94 perspeactive 8w sheawibg thearonprusipatidnis\device ©fVFig. 191fally

enbodi nment of. .Fi g. Fiq.. 24 1s a top perspective view of a 68-contact
Car dBus 15‘5?\%369. c]ééh(s‘}ﬁngoggfpailq%s% bottom ground plates; Fig. 25is a
bot t om per spegigi ¥ ivirEpRideldRrpREMRUS e w T BRGHEF exﬁﬁm&ehﬂoﬁhgpre’s?m Flg. 26
is a table listing the pin assignnents of the 68-pin connector of a 16-bit

PC @8r d;inFergionigcluding a falldran¢mberi faroedupying thespice that mcsildbbthetveisé Be pi n
connecto . 2- bi 20 rdBus PC Card; Fig. 28 is a functional block

di agram%cfc%l_ﬁ(gbgiop&??wglsﬁaf%%fﬁ%_ ﬁa'%%%"fe%verti ble 16-bit PC Card in
accordance WiFEig. 20 d @ypgRispettivdview of thd §nbodifln! Vg, 3phenmatic of the
connections between the 68-contact connector and thé ASIC in an invertible

16-bit PC Carligi 2 icclnttoam persppative tvirev obtheiemheodimensi of Biig;. 2130 is a schematic

Cnver i bl o 1481 79 B CRPApRR Y eR P o LR Lot cbontln RS lop v ¢

t he 15 nvemtlibottom ground plates;

Fig. 25 is a bottom perspective view of the CardBus connector shown in Fig. 24;

Fig. 26 is a table listing the pin assignments of the 68-pin connector of a 16-bit
PC Card;

Fig. 27 is a table listing the pin assignments of the 68-pin connector of a 32-bit

20 CardBus PC Card;

Fig. 28 is a functional block diagram of the circuitry incorporated in an invertible
16-bit PC Card in accordance with the invention;

Fig. 29 is a top level schematic of the connections between the 68-contact
connector and the ASIC in an invertible 16-bit PC Card in accordance with the

25  invention;

Fig. 30 is a schematic of a circuit for handling the Vpp and Vce power supply
voltages of invertible 16-bit PC Cards and 32-bit CardBus PC cards in accordance with
the invention;

Fig. 31 is a schematic of a circuit for handling the Vpp and Vcc power supplies of

30  a 16-bit, 5 volt invertible PC Card in accordance with the invention;

Fig. 32 is a functional block diagram of the circuitry incorporated in an invertible

32-bit CardBus PC Card in accordance with the invention;



Fig. 31 is a schematic of a circuit for handling the Vpp and Vcc powe%S 2003
supplies of 30 a 16-bit, 5 volt invertible PC Card in accordance FF}
invention; Fig. 32 is a functional block diagramof the circuitry

i ncor porWOe/S7é8lan i nvertible 32-bit CardBus PC Card in agepusiisa:2iM t h
the invention; 8 3 SEP 7003 WD 00/57681 PCTI USO0/ 02321 Fig. 33 is a top

| evel schemat Frg 88 it heoclowslaclidntitiz &%M@&&ebh&s@ﬁt&%ﬁﬁ@@&cﬁ%&ﬁmor and
the ASICin an i % rtible 32-bit CardBus card in accordance Wt

i nvent i drfAngFigEan AR map inyeatible 3arkit [erdBusgarhin agtordancaiwitlothei nverti bl e
32-bit GaydRibn, S orientation detection circuits; Fig. 35a and 35b are
schematic diagfans of alternative enbodi nents of the invertible 32-bit

CardBus ori enFigsi 3xa atet Mbtaroscheinaticidlagrahs 6f gpair Stiavenible3?bit CaptBa$ i s a
schepatic.of a cl rcuit for. handling the Vpp and Vcc power supplies of a

32- bt @@W SERAOPEIBYLS: Car dBus card in accordance with the invention:
10 Fig. 37 'SF]%O?EQ%EﬂiﬁSWarQEcIﬁnﬁhE‘a'i‘algtraﬁl‘é’Bf Eﬁ&ﬁ%,ﬂ%&ﬁlﬂ%&{%ﬂﬁ@% Vee pover

suppl i es a 16-bit volt 1hverti ®bit, 3.3
volt i nvevmbleé?(kﬂ@uﬁusa)mntatmn deteomniammlwdfmgshﬁtla awbMy. on; Figs. 3 8a

and 3 $b are tic.diagr S manaln |nvert|ble card
power duri ngl'ts §§§QV@°PB§%$#TB?‘F%H‘|‘S#OF ﬁ@?ﬁll“ﬁf}gﬁ @Paﬂ V"g’ power pnpdiasofof a
convent Ia%b:t%%ltdn%ﬂxﬁemﬁhmfsldé?d irCddcbriahcdMRith the & g?ﬁt ot allow for card

i nver si on; _? 40 is a schematic of an ASIC sign mul'ti pl exi ng
cirdfit all ovﬁlﬁg3 tra sshewatiq ofatisiudtrfor hmcﬁmgcthdb{ppand\n\ftch panet hpplikspect of

the inv i De h Pre dEnb s 20 It
shoul d' 5 888 2 PR s EEEhlP i ipd 2 Saif s SR mypble Cerdb s gard
"vertlcfmh dbhdanEQWUﬁihe,lnveﬁxtnaht si de up", u upsi de down", and the like, are
used herein qgnly to faC|I|tate the description of the structure of the PC
Cards illust rFég%é ajapd 3Bb pre|seherpaticrlipgrapiseaf cirneitsclor tanaging irvertitdd card any
orienta . I |dent to those skilled in the art that
the re \ég’l%Td‘ﬁM%%%ngéeb%gtrgﬁﬁ?ﬁé present invention has broad utility,

bei h§ usabl e Figt39 i asichematiréfatcpnoéntiosiabRGaCad ASI0gal driveyStRitswvhiesl udi ng
bot h conmu ni c[a#l on congector systens (for exanple, nodem and Ethernet LAN)

and non lo¥% fop a9 JRYRNIPR Ny st ens ( f or

Fig. 40 is a schematic of an ASIC signal multiplexing circuit allowing for card

inversion, in accordance with another aspect of the invention.

Detailed Description of the Preferred Embodiments

20 It should be noted that terms such as “top”, “bottom”, “upper”, “lower™,
“vertical”, “horizontal”, “right side up”, “upside down”, and the like, are used herein
only to facilitate the description of the structure of the PC Cards illustrated; it will be
evident that the cards may be used in any orientation.
Although it will be evident to those skilled in the art that the removable I/O
25 device of the present invention has broad utility, being usable with a wide variety of
standard connector systems including both communication connector systems (for
example, modem and Ethernet LAN) and non-communication connector systems (for
example, video, coax, BNC, and so forth), the description of the invention will focus
primarily on removable PCMCIA communication cards connectable to RJ-type standard
30 modular connectors as a specific, exemplary context for the invention. By “RJ-type™
standard modular connectors is meant RJ-11, RJ-45, and like modular connectors used,

for example, for telephone line, modem and LAN operations.



exanpl e, video, coax, BNC, and so forth), the description of the inve&{;sﬁ,g.)fm]3
wll focus primarily on renovable PCMCI A communi cation cards connect 'e
to RJ-type standard 30 nodul ar connectors as a specific, exenplary context
for the VAPATE8An. By "RI-type" standard nodul ar connect opeTARedRRR

RJ-11, RJ-4 5,E aar;gdl | ke nmodul ar connectors used, for exanple, for

t el ephone | i nBetaiiedanioamalidn’ganitngihie RSty . 768| .

PCT/ USQQ,.02321 Det ai |l ed. i nfor r%at [ ogralthr egar 3?335%"%@’?%%5 lg‘?‘{lglenrgi &

connect oV IEBSIARE, AIF fgntpingd in the; rSngevsmmentrpublicaticn foend arTitlkest7U. S.

govern %) ' | f ' 7. (Tel eco i.cation), Code of
Feder al egu%%ggétm&’a%%ﬁeg gﬂggjgrg%'lﬁa '?ﬁw?#ﬁeﬁw crachfmmuwlieations Par t

68 ( Conrfeemindssiai), Paut 68 (@bniicqtibp CMerrhimal Bguibeh @R To M NI ARk Sybpart F
e e A Sk LS LB Ao L o oy TS

htt p: / / wiblieRiess 828 sBRvdtnar a/ cf r/ wai si dx_98/ 47cfr68_98. html and is
i ncorporated herein by reference inits entirety. Fig. | shows a host

syst em WPEfvWimaceessgrdegnyénant/chi/veaiside a8 ofr68C 88.hBEI drfd ik lﬁf‘cggé&mfegr m of a
I nes a

not eboo 10. .Me side of the notebook conputer
PCMCI A sege%ggfhg%fc&ceﬂ% MPWeei ving and interfacing with interchangeabl e

conmmuni cat i oIFigey kh®es SHeH 1 VM - to POMCI A interface
st andar ds andgi ncor por at | ﬁ’;ﬁ? he t%gﬁf%c;%&%&%{eﬂﬁge?é’mp ?’ﬁ@’éh?i“bﬁ’." As
wi | 10 be 1oL Retebpek eamputer]0.cOneside ofitheamtelrokadmiphter [OHefinegRi ne, f or

exanmpl e pcpje ' n_Ethernet, .15 LAN adapter and a tel ephone |ine
nodem Fi gs. IAEE%% gh@v%ﬁgg e ﬁcglé’ﬂ%/a'{ddﬁfer‘!#%w’gb]ﬂ“%@@g@ﬁ@m of a

convent comaluniapien|devicBCsuchrad a2RvicENa a; ' d_bot tom
surfaces éz, 24 and t?lar allel, ¢ Iglncgi t udi n(gﬁlgg ied)zf(gﬂglgfl%\gﬁg&f ggthnﬁgdﬁa 28.

The car BPOECPIRUANS thhdsaghiass af theqmesentinyerti®0 Aswill bagxplainad bekietigonnect

area. Dishpeeita : - .gi 30 of 't ard is a 68 20 contact
card connect or aB%H%g%?ZéHIgm%@'%’?ﬂr a(agg.v_lﬁ,ik[ﬁe ﬁ%f“’%ﬂﬁ’é’c@@mehsi de the
hoskd slédNeadaptertandByteleplyoreflimeafiodeace, ground contact positions 1, 34, 35

and 68 occupyi ng e four corner positions of the contact array of the
connect or 32¥§Fe2#d%r?¥“| *H@Baﬁl‘f@#it@?’ front ppd sideryiewiofn egnyentional Type Iki de

el evat | PO Car€ 0. Ahedatd/Il Gidhuded AHKEY bfng&frf ;3 B4 S nectors 34, 36
mount ed on the rear wall 38 of tt%(f‘?e PC‘EBgar Sag?s%'}ﬁﬁm H’@’%@gt 25 system
10. Thelongindigaliy, petepding pids railsolfs 28, Thé caiRafuith6Binefudeh 8 foRPRiargin S0
connect Q& ' [fired At will be .seen that the 68-pin array of each
host conn erclg %Sr Qé,i“%%ﬁ%‘lgf‘ Eﬁg Ijlspose& along the Eont margin 30 of thch):ard isaegy

20 contact card connector 32 adapted to mate with a 68-pin host connector inside the host

system slot. By way of reference, ground contact positions 1, 34, 35 and 68 occupying
the four corner positions of the contact array of the connector 32 are identified in Fig. 3.
Figs. 5 and 6 are front and side elevation views of a typical stacked pair of 68-pin
host connectors 34, 36 mounted on the rear wall 38 of the PC Card slot 12 in the host
25  system 10. The four ground pin positions 1, 34, 35 and 68 of the upper host connector
34 are identified. It will be seen that the 68-pin array of each host connector 34 and 36
(like the 68-contact array of the card connector) comprises dual rows of 34 pins each,
the 68-pin array being physically symmetrical about vertical and horizontal center lines
40, 42. Electrically, however, the pin assignments for the standard PC Card interfaces
30  are not symmetrical. Accordingly, to assure proper interfacing between the conventional
card 20 and the host system 10, the card 20 and host connectors 34, 36 are physically
keyed so that the card 20 can only be fully inserted “right side up,” that is, with the top
surface 22 facing up. Thus, the front end of the longitudinal side rail 26 of the card has

10



(like the 68-contact array of the card connector) conprises dual rows of 34
pins each, the 68-pin array being physically symmetrical about vertiic§lP 7003
and horizontal center lines 40, 42. Electrically, however, the pin

assi gnmeM&Mr3681t he st andard PC Card interfaces 30 are not pgeyiRBéHisal -
Accordingly, to assure proper interfacing between the conventional card 20

and the lacsdt %ymm&ﬁal Whi tealicHzARta Ren Toee e [
physi cal | ¥?Jﬁ 0yed so_that the card 20 Cajtﬁp(ﬁ;%efip be E?(’@gl?hnser?%%lﬁ?gght

si de up, PTURCHOT an thehest copmedtery Fusther,dbe fiopt tfmlmfmlyerqnlzm'lm&.ndtdﬂe%lf&nt end
of the | f the.card. h SEA 2003 WO 00/57681
PCT/ usoo?é%%ﬂigjg@g’es?bﬂ‘%“é? &‘“?e??‘?c d BGRB8 iost chmpapton o Fhese ars o 42,
for rece Imsmdméapmhmem:ts Pnejfecsven carls! e rther,

t he f5r ont d of tH'le a%{i' fs has a notch 4?6 fsor v@(eigtgllngetﬁé%wr@

COFr €5poN Q‘fe§/n8§° AR5 A &altsarsdse dn thip way, 2 B3 W&is:tard:mhiedtedrfron‘fbem are two
PCMCI A spRiad thih5GRINGoht st one for 5-volt cards, shown in Fig. 2-4, the

other (a 5 shallower notch) for 3.3 volt cards. In this way, a 3.3 volt

card i s bl ock&i. Tripaciss ﬂ@tmplwmehlowiﬂgdmmﬁne\migtimahﬁl sidErdlls 2?, D o aCr 0SS
26, 28 of a stacked

section showi,nhg how t | tud| nal side rails

pai r of %‘Sﬁ%r&ﬂ{ cﬂfég" :]r]}er §af2‘9 Qraéefeé%?d/bﬂchﬂ,umlsaiméz,s 50, 52,
respectlmbeu.ve] {nhﬁehg§t m&tmlsj ot 12. 10 Wth reference now to Figs.
8-12, there is own a com‘rum cation device 60 in accordance with a first

enbd® nent of “flﬂ‘ereﬁﬁrers-‘@mow tokigs.i B2, thére icshownd ehinQRicdtyn 8&icd80 iimc! udes
a hou5| "F a fi rs% front&Bortlon 64 and a second, rear portion
66. |rs por ERY 9IRS PrRSEHARVERlPRN dhe Gemmamicatinn devicene 68
and par aﬁO mlcnudeiangmgimgdsmawm%@ﬁr@m%ﬂﬂpéhgﬁ6@%@5@ 9[ HJ,%OH'G%OOSGC’

na

equi di stant _from the center | ine 68. The ongltu margrns 70

and 72 otng fist pertiep %&f theghpusingthas aﬁgwm@al tenterhléne 681mid1pt&all[el,t erally

proj ecti Ehe’ ann within the PC
Card sl oltB Hﬁlmlﬁéﬁly ﬁdé &Iafﬁﬂg f"é(g HISP—?‘E cqui }&ﬁ‘@tfﬁ"?‘%fheﬁpwon 64 of
t he 15houisierfs. Gﬂld’iaaglaldmml sideena-gilﬁs 00T Y6 1MBe ﬁﬁbﬁbﬁi@h'&'tﬁé/h&& e Type Il
PC Card %ahé:kn g ﬂ_&ndard which,_as already noted, is Onm TThe first
portion sngiide jafcrelln prajerting spllS e ?Jﬂf!:?%wnaa&m&ﬂwedts@amdnmﬁm 78

carryi nghaPetcad&dardﬂIQ&nQH@hﬁﬁﬁerQHﬂ&F‘a%d)gleﬁ dﬁF {?Q&éé} H‘ig%;eof 44 h one or

the other of the 68-pin connectors Insi St system
10. The houpigg 63des F(ﬂﬁcbltsﬁ)ﬁ'ltchefm subsfantislheto the Typel HPO @anl thedkresp and

bottom g%hglgeﬁ, e. f n 64 of 't USJ ng, 62 al so
i ncl udes a generhél ?eéiﬁé\?gggémé gfﬁer%'fﬂ ’8’66 ?E %H&hﬁbrt ion
66 2 t hecladassi tmglsﬁéise fbircéndds darf:}hﬁg)a benaat %Br&ﬁtatcpccﬂﬁxehla? 80 adapted to

mate with one or the other of the 68-pin connectors inside the slot 12 in the host system

10. The first portion 64 of the housing further includes parallel top and bottom surfaces

82 and 84. The first portion 64 of the housing 62 also includes a generally transverse
rear extremity 86.

25 The second portion 66 of the housing 62, which will also be referred to as the
receptacle portion, is attached to and extends from the transverse rear extremity 86 of the
first portion. The second portion of the housing includes a top surface 88, a bottom
surface 90 parallel with the top surface, and a transverse rear end 92. In accordance with
one exemplary embodiment, the bottom surface 90 of the second portion 66 of the

30  housing comprises simply an extension of the bottom surface 84 of the first portion 64 of
the housing. The second portion of the housing has a height, T2, conforming
substantially to the Type III PC Card thickness standard, namely, 10.5mm. The second

11



receptacle portion, is attached to and extends fromthe transverse rear
extremty 86 of the first portion. The second portion of the housingd SEP 2003
i ncludes a top surface 88, a bottom surface 90 parallel with the top

sur f ace, wanm/sa68r ansverse rear end 92. In accordance with pefaisosemRiary
enbodi nent, the bottom surface 90 of the second portion 66 of the 30

housi ng eafdn 6828 SleHBLidin® 82 & | { f 4 of the first
portion 24 of the housi n%. Tﬁgﬁg@gﬁgﬁ%g%?%gﬂg%1gg{q$§’dﬂgggﬁaﬁ§s%S a hei ght,
T2, conf extensign of ésloagitudanal yidegail e ohytpe first ipoRONGH of thbihosigg62.st andar d,

ly, 10.5 T 1 3 SEP 2003 0157681 | USQQ 02321 ti
56 of 't he houd) v Bs SRR (rEsetontanfiem 6 Qe RerieE 67 e § aidthof aboie | s an
ext ensi oon@half igatlomile fitsthhstaon BUT th@hdusiith &Nartd haf the %Eco?ﬁ[;%gtﬂﬁ'l Gfngf the

housing 62. It w |l be seen that the second portion 66 o ousing 62
has & wi Bewsing isghepased ghenerids of thationgitudinal ¢¢ntertlinsdi® saothatite odrdtdfeinhousi ng

62 and t : n r{ion of t . hoysing i s disposed to gne side of
the | ong*;ll?'hmS Jr%glhagg%fag?rg& i;ﬁ'eS?l% © s%or{}‘e@fagfpﬂelfﬁﬁ?‘g’r%‘cieﬁ“ I GRRAGIMEEL o
gener al [ thelsesdappsttionof ﬂﬁd{oﬁbﬂnﬁﬂms hme@%mlﬂeﬂﬁﬁdw{gtverﬁdai waft @t@%h{&d&f the -
second portion of the housing has a rearwardly extending vertical wall 96

coi nci deWith ayertica planeringuding thilongitudinali asgter hive 68 ifi wilbhbeedidantas the | i ne

68. It w : | b 0t d hat .th d ti
05 of ol RS gR A0 B RERIA G SRR P SRR P
speci(f i cadrrowdrrthai thad slowmgecifically hvthel dawinge bdoteEinictbrdbh® with fite

preferred enbgf%i r%nt, t.he se&ond portion of the housing has a width that
does notMOghATEler 1mgriqthe second portien of thahorsing hasa midihithat dossinotcent er

|l i ne 68, Wkl Q. . i Nelor g e | ded in
accor dan%x(f'-zlegnvcviis t \?gf Fﬁﬁg’ot\f\)n%e g;gc i}fgﬁégg%ﬁﬂ'ﬁ’@gﬁ??@%f@%a?ﬁf%ﬁﬁﬁ mpact
strengt h pl asthe hotsing hetions1§4 pud 66 orey E4Anolisd dmakcofdanay with veelplridine! v

nol ded and t.hen rmanent | y bonded. al ong a joinder line 98 by an adhesive
or by sglﬁ? %qsaé}ﬁgc_x”f@é’?é'bii?g’ﬂgh HOPas g‘é"“tg‘hi’ q‘ih?hwgsféﬁﬁ%ﬁ Obrtions
64, 186 adiid 68 mhy Deltophtely ASldbachd ilehtrRem iRl AhdsEalddl aljbindér lindXs €Vi dent
that as an alternative, the housing portions 64 and 66 n‘éy be co-nol ded,
that i s,by# afhesive a5y sopicavalding. fIbe separeiaimeldingtad sl figst andsetond hown i n
Figs. 9 t fyi : APArt | . .00 .62 rt her
define dn |?1rtls(]=,\6r4ria cgvcl{f?;i/e %"gfﬁgﬁs)%ggg%g%mm?‘ﬁﬁfﬁ %‘B%@"géQ%;bigﬁgﬁm &S

housi ng #@aliesnativesthedtousihg portidnk é4fand 66 ahaybged-Riobdbds that &, ol & chesenbl y
(PCBA) 102 havi ng top _and bottom surfaces carrying integrated circuits and
ot her eIHé'E‘EertBrf?Eg@d’H%Bﬁ'g?ﬁ%mﬁM. The 68-contact connector 80 is nounted

al ong a forwasd shewRiNFikSd ald Iﬂ%éﬂt%’ihﬁ@_&&oﬁ@%?nfoﬂ@ g?wlﬁﬁﬂé&gréé' y

ext endi n% | eads, 110 from the connector being soldered to a termnal section
er define an internal cavity 100. Disposed within the cavity 100 of the housing 62 is

a substrate in the form of a printed circuit board assembly (PCBA) 102 having top and
bottom surfaces carrying integrated circuits and other electronic components 104, The
68-contact connector 80 is mounted along a forward margin 108 of the substrate 102, the
25  rearwardly extending leads 110 from the connector being soldered to a terminal section
along the forward margin of the PCBA 102. In plan view, the PCBA 102 is generally
L-shaped with a larger, front portion 112 being adapted to be enclosed within the first
portion 64 of the housing 62 and a rearwardly extending, narrower portion 114 being
adapted to be contained within the second portion 66 of the housing. Mounted on a rear
30 margin 116 of the PCBA 102 is a contact block 118 carrying contact wires 120 adapted
to be engaged by the contacts on standard RJ-type modular plugs. Such contact blocks
are described and shown in detail in the above-identified incorporated U.S. patent and

patent applications.
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along the forward margin of the PCBA 102. In plan view, the PCBA 1 02 is
generally L-shaped with a larger, front portion 112 being adapted td 3 1003
enclosed within the first portion 64 of the housing 62 and a rearwardly
ext endi nYO W& $8wer portion 114 being adapted to be cont apordssd/sdsin t he
second portion 66 of the housing. Mounted on a rear 30 margin 116 of the

PCBA 102 is aTherteity 100 defineilsy wha fitstiang s6ndHtiMs FShelitdls g, ted to be
engaged g]}/(ag%g contacts, on standard RJ-type nodul ar plugs. 'ch "Cont act

bl ocks 3 srgrallyd-shensd bosomeshgri metal cdwer phxel d26 teving f i ed

4
I ncor por g 8nS si . |igations. 12 3 SEP 2003 WO
00/ 57681 %T}lugoosllg%%gwr quﬁé”?‘%“?@ﬁ"&g‘?@)esff?ﬁ%%ﬁw&%@%tﬁ E“fgﬁﬁas aloggnd
por t i onstheflongimdinaliside obthei first amdclecnrichditions SFRE hahding 62, S§amedvepttom
sheet5 metal , cov. anel 126 having |ongitudinal sides 1 28 w th upstanding
| ock t abBanely sg?aﬂﬁe’é’é's%@l: they agg attached tahesing elérsents argi welbkmawn & des of
the fir stheathnIQBQRELrL A AR s@ibel A ékgﬂlsi ng 62. Such cover 5 panels and
the manner in_which they are attacheg 0 housing elenents are well known in
the art and thbe afidthofshecommuniestion dmice 60 shebai in. Fighs- W cinforatls t he

conmuni cagi . | C hown, .in Fi gs -11 confornms substantially to the
PC Carld %tblé‘t?‘ﬁ“%ﬁéﬁo‘%g%o‘?a@b%‘&ih %ﬁﬁ‘%ﬁﬂlﬁ? houg - mm.¢ h&ea\lijs@r dﬂclovletaéhét h of

t he commisnghafitencamufiRalbh ddvidd 60, $hat i) L ald @m L he
transverse 10 front end 78 of the first g%%%ﬁg%Qg?ﬁg%*ﬁ&ggﬁ%WeFS t he
t r arldv erfEentiead 78 theofirsy portion 64fdlombbysing toahe fiinsverst hearlead 92 g tgonf or s
subst anty .standard o about 85.6 | n accordance with
a speci fdleg‘%rl&/eg(&erﬁ{%\g§r8>??§lrﬁ)qggdgwgﬁ?ngwﬁﬂaﬁtwgﬁt}'itﬁﬁt}e P%‘Htﬂ%ﬁﬂ%gﬁ i on 64 of
t he housibogt §R6mEy, haaeoriah@n@ith a@pé@Rel ASmblAPEBEd; Lgnt end
78 to tﬁﬁ hr ansvers§1 relgr end 86 _t hereof o?]fpapproxi %@Péﬁ@&?@veﬁo& n 15
accor darfeelt PAMAR 64 ebdhebpusing 62 may hgve a dingtihexterding Gropothe irensvedseof t he
housi Ng fdnt end @8 tSRRUL rtion 66 .af the housing 62
i ncl udes at |east.  one ?%g%rg%{agé}eeﬂgg‘é%}%gegﬂgfggm%m yégﬁ%épd
comkiini @aedrdarcepvitly tHipexatiplecthe lengtinofihe sagnt PerttBOGY Eahbing WaYbee 60 to
an |nforagﬁ&|t| .Ir"zlansfer system Two receptacles 130 and 132 and are 20
shown in e e di ment under consideration. The receptacle 130 nay be
desi gned to TRGRtME! PortibA 66 theHoutiheBRAH BBt Yhsi ' S8 tion to
a tel ephone Jine for la%lat a/ fax nodem Fr ansm s?ssgo%ns \Aﬁﬁ%&ﬁ%?ec g?‘facl e 132
i s desi §hERGeIVS ariandagdcemapicatons pleg forslineody benneptingyth comaturdedtiononnect i on
to an Exbekosd t infSkt Lls-Qf the recentacl 130, 132 may be
found in the_?n%éllrl\lbor a?ée{?d U.%J.Sfegg%%ﬁ 5 %Od’eg?ﬁ‘ﬁ%%f:@gﬂfﬂéi and are

20  shown in the embodiment under consideration. The receptacle 130 may be designed to

receive a standard RJ-11 modular plug for direct connection to a telephone line for

data/fax modem transmissions while the receptacle 132 is designed to receive a standard

RJ-45 modular plug for direct connection to an Ethernet LAN. Structural details of the

receptacles 130, 132 may be found in the incorporated U.S. patents and co-pending U.S.
25  patent application referenced above.

The housing of the communication device encloses a substrate or printed circuit
board carrying circuit elements for interfacing the digital host system with the
information transfer system. Such circuitry is well known in the art and will therefore
not be described in detail. Suffice it to say that the substrate may be carried completely

30 within the first portion of the housing or, if necessary, can include a portion projecting
into the second portion of the housing. The receptacles and in the second portion of the
housing include a plurality of electrical contacts and adapted to be engaged by mating

contacts on the standard modular plugs adapted to be received by the receptacles.
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25 patent application referenced above. The housing of the comunication
devi ce encl oses a substrate or printed circuit board carrying circui 3 SEP 7003
elements for interfacing the digital host systemwth the informatio

transf erweywesmEgr Such circuitry is well known in the art amlrmsbdmjgbgref ore
not be described in detail. Suffice it to say that the substrate may be
carried [Gompiset ﬁ%&ﬁtﬁg}n‘f‘é& Ple Ltaﬂ‘é af tHeSttor ¥hit 0P ﬂlcq;ouglﬁxg i Qfééﬂrggl F?p

necessary, can Inc e a po lon projecting into secon ortlon of the
housi ng.cofthectedtrepirauil elementsl oh thet subssate palsb jma tiameerafelt kieywrhinuhe age. i ncl ude

a pluraljty of electri ntac s and adapted fo be engaged by mating
cont act gg%g.xqrmleﬁ g @ﬂr%ﬁwpamﬂlaggo‘aaé&w%“w e ved by the

receptacl es. #i3u3refirbncedid Y@ #&0/5577%5?'%%%@@3& 505 $3R- lﬁhe

68-contact receptacle at the front end o ousing Is e ctrlcally o
connéct stown ix its¢might sitte np’horientationh thas lﬂamﬂﬂhetopedusfacemz; 8fulweetedvwel | known"

in the art xampl f a nodul ar i s .sho ically in
H oS, Y S RER R e Rog Yy R s api B Bre e e taanr B S0 ah P Rtieg). of |-
Fi gs. 8pk2Cards18102Vh he hbktSysteindBithsi tHE 68 Ronft! &nhadtbPR: the Bdht Lt offhEh t he
top surfaces 82, 88 directed upwardly relative to the host system is

i nsert abbmmmncﬁumeddvmnatemwnhéﬂleslmr GSanmcomrtwetorB@ imsideithelsbit. F2g.il2 t he
host system so that 8- con C ct t th rant. end of the
conmuni & ?W%ﬁ' a% 3@1‘@&’%"? h‘g 5;1)03\%? fé@eﬁ e@?&? a%%”&ﬂ%“‘lede t he
sl oo Fivgth dt%ﬂléx’f&p@cﬂdﬂﬁxcdﬁ\/élﬁi%nﬁ@mfcbhirﬂuﬂlék&ﬁfntd%dldeliSOtd%ﬁ belfRppelilowdr ok he

host system 10. In accordance 10 with another aspect of the Invention, the
comuni daxeried sadbatdts etogrsirisees §4, 99 dacenpandin thispientatignsan be inserted bot t om

surface t as to
engage £R géhp%g) chanﬁ]gqe?@g%h@]‘g;a §%%1h?€ﬂ% #Ié%&éﬁgopfzo @Ehﬁge € upper
68- pi npﬁommbmrmmlmdslwménsi-duno hd:bompishthm, the keypd4 afd 461i s, the keys
44 and 46 convent.i onal, rov al ong the extremties_of the

| ongi t uGPREANLIEN quw@@eﬂ 'bsﬁwﬂh%aq%l&ﬁsa 'eheri P@ruarp##ﬁaf &9 The
devise @anﬂﬁl‘i@éfﬁfmddvi&'a&@@lﬁnﬁiafe@u'ﬁﬂéﬂefv% soaﬁ&@m&%kruaesaf f&4 ght side

up or inverted orientation, as wll be expl al ned greater detail bel ow.
It will ac@mrnbéats@nﬁtdnanghts:@e ummmmxted poentatéon, ee“@lb begxplpimediimsert ed so

t k ' 36
ot b B el pfote Swh{ et BRSentbet B SomipRalof ARVEE BERgfe Of ¢ e
devi ce G(fberted sdvab to ffake Bk of 2ethercttd upbértortmﬁetc@srpmmweﬂwewseﬁﬂﬁo -- one
ri ght side the other inverted - can joinhed tq form a,_conbi ned

communi &k §! gtref'-’de@?‘te@ thisgapabalityjand dhe ccgﬁ'wuz% qunfﬁb%ép%e ehdt willpowdepi n | ot
conggct géé}\?mﬂn‘%va QhicaRbPddvitks 601- bt 5 HPQE@EIS RO o3 indeftld Lefafience to
Fi gs. It w mlb ﬁ 60

e seen that two car I'n accordance with the
i nvent i gmineditv foem a combined communication device 140 that itself can be coupled to the

two 68-pin slot connectors in either orientation. In this connection and with reference to
Figs. 13-17, it will be seen that two cards 60 in accordance with the invention can be
joined with the second portion 66 of the housing 62 of one device 60 nesting in the space

25 142 adjacent to the second portion 66 of the housing of the other device 60.
Complimentary locating means, such as corresponding, mateable projections and
depressions 144, 146 on the top surface 82 of each card 60, as well as mateable
projections 148 on the vertical walls 96, can be included to maintain the two cards in
their correct positional relationship to facilitate the proper insertion of the juxtaposed

30  cards into the host system slot 12. The overlying Type II first portions 64 together have
a combined or overall thickness of a Type Il card so that the overall thickness of the
resulting assembly is substantially that of a Type III card. As already indicated, this

composite communication device or assembly 140 can be fully inserted in the host
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joined with the second portion 66 of the housing 62 of one device 60
nesting in the space 25 142 adjacent to the second portion 66 of the3 SEP200]
housi ng of the other device 60. Conplinentary |ocating neans, such as

cor r espoN@ioAg76siat eabl e projections and depressions 144, PABUSN/REE t op
surface 82 of each card 60, as well as mateable projections 148 on the
verti cal sys&im sloffightcsade tpe(Rigcl N dedpside dawng aidnintelitbert omentatonishe 68~ t hei r
correct positional relationship.to facilitat.e the oper insertio t he

S ot apos SRS SRR barneriog g i Yag S erdite ekl @Rgaprrign o BC, |
first pogChidoyst @4 together have a conbined or overall thickness of a Type

I'l'l card so that the overall thickness of the resulting assenbly is
subst ant i al | yFigsat8aoi 8cashdymdternative aewbndAy redrrheasing ipadianattéa-66¢ ladapted

conpqsite co ni cation devigce. or .assenbly.140.can be fully inserted in the
ost 14 9 SRR RS SR iRl RS o) DAL Ao MR ETE e up

(Fi 9. 17piupdlity B irdSmsieion traASRr syitéthd. NG, 08d Sidalan@mbodenbit-ofa@Bégd f ront
connectors mating with the correspondi ng stacked connectors within the PC
Car d sl ohousing partjen hadng a smelaaskivarecspiagle 168 for rasaiying an BidS iphugforg

portionspg6a- dapt ed. to _conpect a c ni.cat i on_deyi t he

P esent Efetit Eantea i Gicafonshrin iy Ast BFHPUAR bR HeIERS | o1

t ransf erregyth¢l@that Wodld dotmatl @efin@ B s&svnddecapiicldis cavered with a plastid i@eddor ti on
havi ng a_si r'\lbgl e active receptacle 150 for receiving an RJ-45 plug for

Et hdibhet 112aN1goh$hstiovvstanethsr embodiment efithg second portign ofdbe bpusingdj acent the

RJ-45 r I nﬁ; . g I i e I s covered
with a pll‘?as |@gitﬁ%ér %Q%%l aﬁﬁoﬁ%&&oﬁ%%gﬁﬁgg&e‘ho@o |%reg%% gr(l)f t he
second pauctssory (for &xuenpleusllulgr plhareinténfag. t(Rig. k8erhas an aadessory deveptaeld 0
function both.as .a nodeminterface and an . accessor for exanple, cellular
phone) d&@ﬁ%ﬁf@d IEIGEIVEBE ARESS CQEE%‘QIO‘?’S?&&EC‘&E‘F ‘Feg’taci%ﬂ"sgﬁ‘g% gned to
recei ve @ivefRGfs SMpét GRINE VaBihridh, dt SHAvE theiechRE RAIsATE Fori6R hhd RiRntieAver ed
up. In yet another “variation, not shown, the second housing portion has

i derkSi catecaBacles foprensiving Rorl 1mdegsi for mypdmm-and jpags-thgeughotonmections a fawill
pass-throu onnections. |t.W. t.hus seen.. L eation
devi ces %1“ QF %ge"“‘lnnr}ggtn"bf S%mrélélﬁlc\é%]{))[\k/ fi%velc%s Outgg? lnvﬂgg%éﬁ;%ﬁ%rgglgg%am%& 0 aopt i ons
ei t her iroad eanigerofoplions eithegincthe doviof £ singlercodanirieation deyicesrdgki ng two of

t he communi cation devices as earlier explajned. Turning nowto Figs. 19 and
20, ther%a‘iké“%ﬁﬁ%ﬁf@ﬁcemwéﬁ&ﬁﬁ@ﬁ%’é’d‘?‘ﬁé‘ﬂ}a‘“eﬂo of the present

i nvention. Fi g8middndpth FlsSIPIMEPRE WM GRIWOM GEHIEE 1dpth bRBbdididy &
housing 162 having a first or main portion 164 and a second or rear portion
166.20Theof the present invention. Figs. 19 and 20 show a communication device 160 inctuding a

housing 162 having a first or main portion 164 and a second or rear portion 166. The
length of the first portion 164 of the housing conforms substantially to the length
(85.6mm) prescribed by the PC Card standard. As shown in Fig. 20, with the extended
length communication device 60 fully inserted in the siot 12 of the host system 10, at

25  least a part of the second portion or portion 166 of the housing 162 projects from the side
wall of the host system. Because of this projection, this embodiment is less preferred; on
the other hand, the extended length of the first portion of the housing permits the
incorporation of a substrate or PCBA having a larger usable area.

It will be evident that although it is preferable to orient the receptacles in the

30 second portion of the housing so as to receive the associated plugs in a longitudinal

insertion direction, the orientation of the receptacles can be varied so as to receive the

mating plugs in a direction that departs from longitudinal to some extent, so long as the
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| ength of the first portion 164 of the housing confornms substantially.t
the length (85.6nm prescribed by the PC Card standard. As shown in Iéig.P 1003
20, with the extended |ength comrunication device 60 fully inserted in the
slot 12 WP ®#EHost system 10, at 25 |east a part of the secoasomorsion or
portion 166 of the housing 162 projects fromthe side wall of the host
system Bppeaasd lowet faces af the hig ©re maifthine @ SRRSARBIY ol ; on
t he ot he[ hand, the &xt eg)&led Ien&é& of the first p%ﬁti(l)iﬁﬁgﬁhﬁegﬁﬁ)eﬁgﬁ%g
permts {OMET SKIEEoF surtacss of the resentaniede finiag osecpmiportigniofighenddviceger usabl e
area. It w !l @r@g |ty .1 S..pr rable to orient th
recept acl es iInt thew g"gmg%Egﬁgui{é’%??lg%Q%‘#n%té?ztl(ﬁnoﬁftstﬁﬁg'ogﬂnﬁglaﬂ’d’erpgeéﬁdﬁi t he
associ at withprtiges conrectamesieptatlenmimbinativns besiBesthb R0l lus@ated "B Ridrefieat i on of |
t he gece tacl es \%%qub's ¥ari.ed so as, to receive the mating plugs’in a :
di r ecti ot PHEROY tt8e NPUING eathe adapied|to connsshibe sardsip anysmeloompresfahe 15 .
3 SEA AL HA RrsaleTR I wer f s of the plug
are mai ﬁ%?ai n‘?fj})_s ué)[g'})gﬁﬁogﬁé par aP%:eéﬁgt\?#? ’E@’tshgl%ljfglt)%rr c‘%daﬁ%\ﬁé’f‘n@?@ri or
sur f acesinelude.heithewtdpmitatian, dehi-RINBNEAvar Db USB (Unitdisal 88MAISus)! t
further w,l gb%ﬁ)‘ri ug 'hﬁt t he second portion of the housing may be

"od

pr ovi ded4FEE RREE tYRMuRICARDS ey IS ATEATAS t9rfhe inventusmapose

i |1 ust r ahgdinchtdritefanviohe oPa ; ' | C be adgpted to
connect the gg‘:p;i to a.%y one 3?51%0&939%??%89%#%?%@?%&%?@?l‘?ﬁ%‘%mtiOn
t r an8f erindystiesypll wittgn taeBlyps [1I eardifopm faCtdrend panicabirlyrthe 10 Salmdeighni t hout
limtati ﬁﬂi L.ni -DIN, BNC/ coax, D-sub, USB (Universal Serial Bus) and

| EEE- 135 ' particul ar comuni cati ons device according to the invention

may thus i nCWithefdréndeity Fage 2023ateRNRsReh QRotRér ShESIRLt: Sappect or s known
in the relevant 1Q industries, all within the Type IlIl card form factor and

par t i culBYanion ganployings Hisr gramber 170 imeomsunctighviith e avvertdde t o Fi gs. 21- 23,
there i Losih@Wic : RN invention.e i a filler
menmber %90 in c%{rﬁ?%%hcgﬁ@\%g’tdh anh(%}lns\}'%[r%t%j Fbre!s %%flrﬁﬂﬁ'fsgﬁi %ﬁgﬂ]ﬁém"&@%r card
60 When 130dhs e Li-shepe sompémindnyary ts elat of tHeafd 60 &id mRYBE TabkRakd0 has an

L- shape.co Ienglnt ary to.that of .the _j,ard 60 and nmay be fabricated

i nexpenéli‘?}gpvl Y &S Srimeriecsdnnide dheell-dike plastic pait Ths filler member 1@ fil | er
menber  indludes AGlebffsrtidn 192 haPREta Attirfh ' rmng to
the Type 111 PC Cagtgn !slt.andétard'.’g %gkéiﬁfgportlﬁoﬁ%?gﬁgpﬁg&%%ﬁer menber

i s conf s@nfwd- (Ihegsaupartiond72 phthe fillea memben ceounfigheedr tearccwmy the epade6 of t he

d 60: i o A74, | ncliude tly .20 f
(760 A L2 Ak ARE S Qo i, Pl 0] e To R pbmict KOs Bsont or m
t o 2he curved upper surface 176.

A communication device according to the present invention may conform to the
32-bit CardBus standard and include, in accordance with that standard, a ground plate on
the top surface of the 68-contact front connector. An example of such a ground plate
structure is disclosed in U.S. Patent 5,940,275 issued August 17, 1999, which patent is

25  incorporated herein by reference. As is known, the CardBus ground plate makes contact
with ground terminals inside the slot in the host system when the card is fully inserted in
the slot. As explained, a PC Card in accordance with the principles of the present
invention may be inserted in the host system slot right side up or upside down. Thus, in
accordance with another aspect of the present invention shown in Figs. 24 and 25, a

30 CardBus PC Card is provided which includes not only a top ground plate 180 on the top
surface 182 of the 68-contact front connector 184, but also a ground plate 186 on the
bottom surface 188 of the connector. The top ground plate 180 includes solder tails 190

for connection to ground traces on the PCBA. Such solder tails may be omitted from the
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32-bit CardBus standard and include, in accordance with that standard E‘U
ground plate on the top surface of the 68-contact front connector. A1hs-' JiliK
exanpl e of such a ground plate structure is disclosed in U S. Patent

5,940, 27O P¥ST8H August 17, 1999, which patent is 25 i ncomgansoed2ssr ei n by
reference. As is known, the CardBus ground plate makes contact w th ground
t er m nal Rotiony prrandridate|186. Insteadethh bsttomypsbend plaeen] 86tie nieakshidadlyfand! v

' t L 0. t. AS | ai \ di dé ith th ‘
or i nei pi e isBFedHoBhued (7 o0k QiR 1o TH B icaot efeponentedsbanecky ot om

sl ot ri gittapsil 92 atid 104 adhasdnd eretkmids 197 kS 1 98 B tHRGRH: @ ' r aspect
of the prese I nvention shown in Fi%;. 24 and 25, gﬁ%gtogabggﬁg%mrd S

t en ) ]
pr ovi dedVhiFs the cartkisiasested ypsidndgwa in hgsosysenpslat, ¢hell@@toangionad piye surface

182 af t 68 : neGgt or. but al so, a groun | ate 186 on

t he gbotltsgrﬁgnu%gyﬂ%é%gh?ﬁee (I:%aﬁsnlé’é‘[d(]?ﬁﬁé §RE &3P Eﬂﬁﬁﬁ? Fg‘@&so i ncl udes
sol der tgblrs! tt8@s Henrg thabeestiiRhtOtHYs ¢ ehd§88pOMY2tdha IB@%@%@’”‘ sol der
tails m mtited fromthe 16 3 SEP 2003 WO 00/57681 PCT 02321

be
bott om %‘H}‘?d?lﬂ?ea]tsé)-l%. | nstead, the bottom ground plate 186 is
mechani cal | y 1gnRg t.L | ed.to the top ground.pl ate 180 by
means of conduct Pﬂ‘gétﬁ?’s‘ﬁgf)géé a){%t?x ?Q%?S&ité% t@%ﬂmﬁﬁf 1%‘%"&8%;153 ﬁﬂ@“’éﬂ%é‘s 496 and
398 of tdhﬁ:fmﬁontofabmdecttmﬁcs fAt:acf]md-iémgiaying ﬂghegigbla aﬁdlirgreii@% gﬁa%{iggs upzi ge
own.in nost t ot e, bottom ground plate i s engaged by
th\gl]%ro mg'tbétﬁﬂdrrﬁl'gltﬁ%‘f%@ ﬁ%bagqsot, a ground path to the PCBA ground
traces Bei ng Blearsiys @6drdfeh shed through the end straps 192 and 194 and top

ground plate 180. In connection with yet another aspect of the present
i nvention, t K 3madysrplgined, aPC ied hogisiadnisesfa 68 pinadoentatamsystent. dif a

accomodayyi; 04 | dtnverted orjentatio 10 of 16-bit and
S2-bit Cadpaurrsel P b e BN GE L bo i a8 B pad aprstBiofined. a pe
Card hopositiomf1 wme thexafiBeqinectonthaewbald Hays bedn cdrinedted &Ppidl 01%fthd Rpgd over
or Hwerted lg)nd i nserted into the ggst system PC card sl ot, contact

posty i ofOBECHH 1§ ARV EapRFeiadindestdin oRa Likeyise CRE\OTBRIPF coptatkpesiion§2pi n 01
of the taswotk W&%ﬁ@bnﬂe@teHQ%Sﬁ%?gﬁng cORRktdd'th hEH: uﬂs’f%yds% card
dn ave é’c et 36 Hos

connect gr _contact position 02 that wou een conn t pin
02 i s nifthe obhse inbthetgenerakeaseifpr #7invemet swud, the coimactositioni(n) whiehgener al

, ' : t |t ), Whi.ch would h b
connect aquithat® teh SEhufitieto pSS PR Hasl F¥tam B g HentPie v prichtrtion at s on
of the cokthdcaids is instead dormrbRE S esmpleneatipy pHE@DAY FisN26 @9 ) coftafis. 26 and

27 ntai n ,20 .compl e listings. of the standard PC rd pin assignnents for
16-9 t W&?&?tg’%ﬁ ogg-l_egfqnda:g%c Card pin assignments for 16-bit PCpCards and 32-bit

CardBus Cards, respectively; the listings are by pin numbers 01-68. The directions listed
indicate whether a particular signal is bidirectional (B), output only (Q), tri-stateable
output (T), or input only (I).

Because of the asymmetry of the electrical signals appearing on the various pins
25  ofa 68 position PC Card connector, if conventional PC Cards are plugged in incorrectly
they will not function properly and damage to the card could result. With the ability to
connect PC Cards to host systems either right side up or inverted, the present invention
safeguards against damage, and aliows full functionality of an inverted card. This
ability also allows creation of new products, such as those already described, that mate
30  together to fit in both PC Card channels of a host system, without limiting the cards to a
single orientation.
The ability to plug in a PC Card in both right side up and inverted orientations

presents several issues: card presence and type detection; card orientation detection;
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CardBus Cards, respectively; the listings are by pin nunbers 01-68. The
directions listed indicate whether a particular signal is bidirectidnSiP 2003
(B), output only (0), tri-stateable output (T), or input only (I). Because
of the a%WHiPE7$8) of the el ectrical signals appearing on thecvasbeumzpi ns
25 of a 68 position PC Card connector, if conventional PC Cards are pl ugged
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i n Figs. P | " h.circuits conpri,se an application specific
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r 5 orientation. The ASIC and related circuitry are di rent

eit
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into a gy ; : S a r determ ning
that a car tgl?%éélﬁrs@e??’?‘ke]g%g&n%% \Eﬂgglg%ivg"? (Eglr‘gﬁlaf’dﬁghe@ S?)e g‘f‘“ these power
the sl osignlemustrieewnhenteal toehh ASEC] the A SIESmuktehab Spectd] Budsthitdrd gy 2nd 10
moni torih?%la set of fo%r signal s og)et he ,6(2 pin connector: card detect

si gnal s m Coggte defore Peyer anpegpplied oithg chips it ise dueing therintesvalS1 (pi n
43) and th4Zhd Post sPstem sShsRS thel f1eRBce 8 mﬁ}ﬁ] tq fhe ASIC

t he ASI C nust ha\fg speci al puﬁf}f_er se ?%g?ﬁgfagﬁ}&%{a elggﬁqfﬁrftpg%ér?c PS8t ate

bef bt e SBHEM te Promsalyadstsct anjinvertible 1 ¢hitpSVIRACaids CRluandgDRshoildtker val  t hat

t he hos ce_of card and, d I nes its type. For
2 host  FOUSER Reb0Seond V32 BhETRESoth: Fofll inEREie5o5, Cardivs e eatl b
and CD2C3NoaidiVB¢ should b disattedange i} CDXIshEod BOSIOuEIRE 2R &B2 HohilEbe
invertible 3.3 Ca[fgeBus PC Card, ,CD 1 and VS 1 should be shorted together,
cD2 shobiPEP B groiotflest the RioRrssaxdigsatHione  open in order to detect the
proper card AP caidpresenbd 8hd ' .car
orientation (ri ght_cgrls}de up orﬁ?ﬁ\%%g%)%m @H&t&yoq’e(r%ﬁ{ e hB%rmvcn%d)

must be determined in order to drive or monitor the appropriate signals on the 68 pin

connector. In accordance with the invention, the ASIC includes an orientation detection
state machine which, utilizing bus signals unique to each type of card (16-bit or 32-bit),
generates control signals indicative of whether the card is right side up or inverted.
With respect to the power and ground connections, the ground pins line up
25  properly when the card is flipped over, but the card Vce power connections (on pins 17
and 51) line up with Vpp connections (on pins 18 and 52). The Vpp signals may supply
programming voltages from the host, and it is not desirable to have these connected to
the PC Card Vcc power supply. Accordingly, a special circuit, external of the ASIC and
responsive to the orientation control signals provided by the orientation detection state
30 machines, disconnects the Vpp source. Last, a signal multiplexer connected to the card
function circuits multiplexes the various complementary unidirectional, bidirectional and

tristateable signals to and from the bus interface in response to the orientation control

signals.
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orientatl, ﬂ@ctx@?a§¥@%}e§§?§5n%‘l&e 248 ahA PR rAB si h%&%@oh@ﬁ@&ﬁ@&% ing an

orientation detectl te machine 212, a signal multiplexer 214, and
convent iused by dlae oriéniatiin deteationstate maghiee 2h2 1 tﬂ:rguu@mrddllﬂeetatlon andr f ace and

ot her adapter.Gircui.try,, bl hos ted to

i nfornatge(‘i'ﬁra?era eﬂg@%‘tgﬂé tﬁrglhl\]t%- ‘15 ﬁﬂgﬁﬁﬁgﬁ%éﬁﬁgggsw t ched

t el ephone netmisetéayoﬂEignes@&rmermwdearacfam@tynadeﬂnaromeﬁmemom 11
connectors. Certain command signals shown collectively as a @)arl ng on a

| i nd5218nelwdingtrard pregence aad tm%ctensmmé#%%é@ﬁo B POYEIPIRGCY

ori ent at tion and
gener at edl 1&252‘?}% dﬂﬁﬁghﬁ d%md{ﬁﬁlg% gpg@wi%?ﬂ‘?g%gf’?%z and 224.
The systiemspectiFe gf c&d orientakion. |lﬂmlqadb¢ethtmmlmmy 2265s ennmaftedto eard AS| C 210,
15 inclu t ype, det LC and a
povercOIBLCIEn iR PPLT o8 ) SO ARt o LR P D beSpl caef’y 0

(Vece)  t Qdnh@ctsP20R, a 1R 232n@d 234, rebpectiselgct Catg defecﬁam dircuit 228 Bt i on. The
card detection circuit 226 is connected to card . det eCtQS?(pm(PZI n 36) and

i t s 2069-9Pnnedehiceasd deter ¢ B2 dpinGy) and By (&fm} ¢ranpemprty Da ). via

lines 236 and 238 in Fig. 28. The power connection circuit 230 is connected to (a) both
power supplies Vel and Vee2 (pins 17 and 51) via line 240, and to (b) both power
supplies Vppl and Vpp2 (pins 18 and 52) via line 242,
The control signals 222 and 224 generated by the orientation detection state
25  machine 212 control both the power connection circuit 230 and the signal mutiplexer 214
(via the line 243).

Turning now to Fig. 29, there is shown in greater detail the connections between

the 68-pin connector 208 and the ASIC 210, which connections are for the most part self
explanatory. As already indicated, for invertible 16-bit, 5V PC Cards, CD1 and CD2

30  should be grounded, and VS1 and VS2 should be open for proper card detection. This is
accomplished by having pull-down resistors on CD1 and CD2 and their complements
101S16# and Data03, for both orientations. Thus, the card detection circuit 226

comprises a first pulldown resistor 244 connecting CD1 to ground and a second
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connector 208, via lines 232 and 234, respectively. . Card detection o
circuit 228 is 20 connected to card detect CD2 (pin 67) and its (69-n:§ SEP 2003
conpl ema‘&??, Dat a03 (pin 02), via lines 236 and 238 in Fig. 28. The power
connecti 00578%i t 230 is connected to (a) both power suppfTAS00MZ331 and
Vcc2 (pins 17 and 51) via line 240, and to (b) both power supplies Vppl

and VppPWerWe resisiond46 sonnering JQIS 164 m gimadc obimmitirlys thpreatdd@@2ingnd 224

gener at | ' tection ate 2 chi ne 2 contro] both
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and Datap3, for both orientations. Thus, the card detection circuit 226
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second | do resiSsto 6
connect %%%EET%Z&? é’%‘g‘% §¥ ﬁ%ﬁﬁ%@@k@%‘ﬁ%@j g é?se%m Fﬁ@mdit?yr %ﬁﬁ'ﬁ' 228
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by the Smplsmatehy the raset apd sompandJingsy the fard @rientagion is

ori ent akdlishE chip power- up, the functional circuitry of the chip is
held in reset and the output control signals are held in an inactive

st ate. Meanwhednvartibledi6rahP@ Gaothembodiment ysé12flipstaitd moduled)@ne thpatt 1 eset

and co hanal pins.for both the, norpal, and reverse orjentations. Wen
the 16" RRRLGT(H Bpoalt &3¢ ffeaftls Tsetia AShTHee P ol BeCuBr R ibBEsAMRG 1 i noe.
the car thsemédiniveite@nMove sieifitllly, Sbigll furlie® réfereick kdFRy. 26 aRd hisPfo £a2 96,
enbodi nent uses 2 flipstate mdul es, one that
20  the command signals 218 utilized by the orientation detection and state machine 212
comprise bus signals CE1#, CE2#, OE#, WE#, IORDN and IOWRN appearing on lines
252-257 in Fig. 29 connecting the pins 07, 42, 09, 15, 44 and 45 of connector 208,

respectively, with corresponding pads on the ASIC 210. When these command signals

are all static and in the inactive state, the PC Card bus is considered idle. The following
25  algorithm looks at both the command signals and the Reset signal to determine whether
or not the command signals are stable before and after Reset is asserted.
Bus is Idle = JORDN & IOWRN & WE# & (OE# | (CE1# & CE2#))

ASIC state machine pseudo code:
STATE (RESET)
30 Reset State is (NOT (Enough Time has Passed))
IF the Bus is Idle THEN
Increment the timer
ELSE
Reset the timer to 0.
35 If ~RESET and Enough Time has Passed THEN
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| ooks at the signals as if the card is inserted right side up and the gl.[p?ﬂr
as if the card is inserted inverted. Mre specifically, with further3 0
ref eren 9- 29 and also to Fig. 26, 20 the conmand signals 218
utili zegﬁ%éﬁ?ﬁé orientation detection and state machi ne 2PLTUSENERIHe bus
signals CE14, CE2#, OE#, WE#, | ORDN and | OARN appearing on |lines 252-257
in Fig. 29 connecting the p|R§S°D¢1612;mer09 15, 44 and 45 of connector 208,
respectively, with corresponMOMth)ﬁléé\T@nRESET&ate 210. When these command
signals are all static and in the inactive state, the PC Card bus is
considered idle. BERATBINOMRESETY al gorithm | ooks at both the command
sigmal s and the Reset staee$iateds dglser m ne whether or not the command
signals are stable bef grehapds af U@ TIReRet is asserted. Bus is Idle = | ORDN
& IOVIRN & WE# & (OE# | (CEI | C state nmachi ne pseudo code:
STATE (RESET) 30 Reset e 'S Erllough Time has Passed)) |IF the Bus
Is Idle THEN I ncrenent SE Reset the tinmer to 0. 35 If -RESET
an nough Ti me has Passed T%Efé? 2003 WD 00/ 57681 PCTNS00/ 02321
Reset the Timer Move to the éE*FS& @ 5 10 15 20 25 STATE (NO_RESET)
Reset State is False |F_the Bus iMovepeckrheRESEcstateent the timer ELSE
Reset the Tiner IF Enough Time has Passed

Move to the PASS state

15 STATE (PASS)
Reset the timer to 0
Reset State is False
IF NOT (Bus is Idle) THEN
Move back to the RESET state
20 ELSE

IF the Other state machine’s Reset State is True THEN
Move to STATE MATCH

STATE (MATCH)
25 Timeris 0
Reset State is False
Found Orientation is True

As already indicated, another design consideration for an invertible PC Card

involves the power and ground connections on the slot. The ground signals line up

30 properly when the card is inverted, but the power connections Vcc line up with Vpp
connections. The Vpp signals may supply programming voltages from the host, and it is
not desirable to have these connected to the PC Card power supply. Therefore, the circuit
230 is used to disconnect the Vpp sburce. With reference to Fig. 30, the ASIC supplies
the orientation control signal Card_Flipped on line 222 to a first electronic switch means

35 260 connected to the Vce pins on the 68-pin connector 208. The orientation control
signal Card_Not_Flipped on line 224 is applied to a second electronic switch means 262
connected to the Vpp pins on the 68-pin connector 208. When the orientation is
determined, the orientation control signals leave the Vcc source connected, and turn off
the Vpp source.

40 With reference to Fig. 31, there is shown a first embodiment 230a of the circuit
230 for use with the 16-bit invertible PC Cards, including p-channel MOSFETSs 264 and
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|F NOT (Bus is Idle) Mwve back the RESET state |F Enough Tinme has Passed
Move to the PASS state STATE (PASS) Reset the tiner to O Reset StatediSéP 2003
Fal se IF NOT (Bus is Idle) THEN Mve back to the RESET state ELSE IF the
O her stP80/F#68hi ne' s Reset State is True THEN Mve to STEATRISMDESIIISTATE
(MATCH) Tiner is O Reset State is False Found Orientation is True As

al r eady 266dBoth tt, Vpmatd¥ce sippiigntocthe @ Enat are murhed omat paweanqj dfithe PC Card
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The orientation control signa Fli pped on line 224 is applied to a
%thng‘fm@

second physicallyng¢anneoied e plmﬁtbc cad sl bwtfercwg)tlpmppropnatdﬁe 68-pin-
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Wth relgeenee A@ecﬁn@mea&forulreeilﬁ:mt&oﬁﬁaubnaprBFérgx is ehd el drmmsmah @b the
circuit 230 for use with the 16-bit invertible PC Cards, including

p- ciannaet hassrEistepml deaier sourcabakegats Q@me bis/ v geaventamUsokydyde of tke6.
Both th r up of
the PC ﬁl&gsgg pﬁ% }%P andkgﬁélebgqﬁtgg%g and lg%% lg?ste[lﬁégs&l%glt@lh} ur ne on by
pul | dominifese ﬂieOcirSstate voltage drop across the FET.

C. Invertible 32-bit CardBus PC Cards

15 With reference to Fig. 32, there is shown a functional block diagram of a system
allowing a 32-bit CardBus PC Card 280 having a 68 contact /O interface connector 282
(also called a 68-pin card connector herein) to be plugged into the PCMCIA slot of a
host system in either right side up or inverted orientation. The system of Fig. 32 includes
an ASIC 284 incorporating an orientation detection state machine 286, a signal

20  multiplexer 288, and conventional card function circuits 290 including controller,
interface and other adapter circuitry enabling the host system to be connected to
information transfer systems such as Ethernet LANs and public switched telephone
networks by means of standard modular RJ-45 and RJ-11 connectors.

The system of Fig. 32 further includes circuitry, external of the ASIC 284,

25  including card presence and type detection circuits 292, 294 and 296, and a power
connection circuit 230 (as already described) for providing the correct supply voltage
(Vec) to the card on the line 298 irrespective of card orientation. The card detection
circuit 292 is connected to card detect CD1 (pin 36) and to VS1 (pin 43) on the 68-pin
card connector 282, via lines 300 and 302, respectively. Card detection circuit 294 is

30  connected to CAD23( pin 26), and to ClkRunN (pin 33) via lines 304 and 306,
respectively. Card detection circuit 296 is connected to CD2 (pin 67) and its(69-n)
complement, CADG (pin 02), by lines 308 and 310, respectively. The power connection

circuit 230 is connected to (a) both power supplies Veel and Vee2 (pins 17 and 51) via
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268 and 270, respectively. Thus, Card Vcc is supplied by both the Vcc gf%
the Vpp host power supplies. The VppOf and VccOf signals fromthe & 2003
are tri_%aﬁo?s until the 5 ASIC determ nes the orientation of the PC Card
in the s . de the ASIC deternines the orientation of RCRUSQ/@IY, the
ASIC wi |l then t&Jrn off the FET 264 or 266 which is physically connected
to the uw%?m 19 (b3 beth Raveer supRlies Viap Hapdf e (pinst HBeand$3) ofarlinet 21 4.cont r ol
si gnal , MpPorkd theti | f (Card Flippe to the card
vee level . AT fgg&)i(a?derrentm %tda?' ljtnﬁée}ﬁg% %%P't\/ﬁ%eosqfsﬁﬂg?ﬁu %‘ept?‘{?d‘gtre%éq docke use of

FETs whisignalldCQlk, and CHes8elMnthe (6% nnedmpleicnt kot appadikredi Ined39@6ndThi
will pr back drive of the, unused power pin. A'so, sufficient gate

t .
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reference t© Fig. 32, there Is shown a functionaf aglam of a system
al | owi n@rgn@piopdeteCtionl Bate @ hlxr 28280 pravidey axafiBoriantitatsidnaB 2 fey f ace

connect qQr . | so cal l.ed, a 68-pin card connector herein) to be plugged
into th%_oﬁ’%flﬁ(@? f‘)‘gn%fm'ggplﬁégrt%s_tem in either right side up or inverted
orientation. TihRingRWEB .f!,%erg’?séhﬂ%‘{ﬂ?eat&rﬂcﬁ%ltgeﬁﬁﬁe%cg%r ?,;,%,gng an

orientatjon detection state machi ne 286, signal 2 Xe and
convent it@§-Piganneeiac 28 bandthe ARIC2 830w hichodonrectipns dortthotriosy part aretsetff ace

and,@t h I AGlh CUi . bLing th 0 stemto be connected to
i nf %)? mat% %%]%q%}éﬁs 3 gsralr;é%’{ @ﬁ%‘:%geﬁctorfgc’p@f ﬁ@%ﬁg{:a@ﬁ‘& Eﬁtﬁﬂn% BIoRE St ched

t el ephoneuirestents;, KD XshouRkbesgrotindddandrbeti ARG U cafdddtid dirkht 296
connectors. .Theazélyste of Fig. 32 further 1ncludes circuitry, external of

the AS| EoBBYses aifst gyl sigtr d2p cemnsstiag SRR toygreuntbangit segondti rcuits 292,
294 and i R0 PWEL, ' i iyl | d i bed) f
"G e e o onn (EREA DS Tedthpfetichiaf’lh 6B B SRV O 200k "

provi di hg the correct supply nthe line 298
i rrespect i ve Asfalisadyl notedclor atviettible F2bitc A3V CatdBuk PONCards, /D &ndP 9B 1 S

conpgct det e I |n 36) and to.VS in 4 n the 68-pin
car l}e co %goe'% 8? gé%}c,det\(f gé;tt{’?ri S &gtﬁmﬁﬁ‘)aca% Hsepot, é&’g ‘f"\?‘é‘i‘lﬁﬁgl’cﬁﬁd Ejél)elt ad !Oo n

ci rcui t VE94nidghdb complarhedy b faS28(kRRinN 28) cA®d, ﬁ@egp&mw&ﬁ.& pg933) via
|l i nes 304 &g 306, respectjvely. Card detection circuit 296 Is connected
to CD2 t‘?ﬁﬁ eonnegtedibeaveendhem so theyapeeanshorteshmiben pp powen is applied secthe308 and

210, eeBpCLcalh o R RAOER JODSIE af e di b SSUOERET 8 (2
00/ 576 8dirpuTERsTemens 2t 4sifaBode2sigaaldotting drittentand pereetions signaliissiatipp 1 and
K YT RN BRI AT e
switching to isolation mode on detection and power up.
Figs. 34a and 34b show implementations of circuits 292 and 294 in accordance
with a preferred embodiment and Figs. 35a and 35b show an alternative embodiment.
The circuits of Fig. 34a and Fig. 34b are identical. The circuit of Fig. 34a is connected to
25  the normal mode CD1/VS1 pin pair and the circuit of Fig. 34b is connected to the
inverted or reverse mode complementary pin pair CIkRunN and CAD23.
Circuit 292, which will be taken as representative, consists of two Schottky
diodes 330 and 332, and two bipolar PNP transistors 334 and 336. The collector
terminals of the transistors 334 and 336 are connected together, and the diode 330 is
30  connected across the emitter-collector terminals of transistor 334. Similarly, the diode
332 is connected across the emitter-collector terminals of the transistor 336. The emitter
of transistor 334 is connected to pin CD1 of the 68-pin connector 282 while the emitter

of transistor 336 is coupled to pin VS1 of the connector 282. The base or control node of
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signal, CClk, and CdevSel N, the (69-n) conpl enent thereof, appeari ”9333%0
lines 316 and 318 and generates orientation control signals 320 and 7 2003
(Card - Flipped and 5 Card-Not-Flipped) for controlling the external
circuitswaiasiéd2 and 294. The orientation detection statecrushieezi286

al so provides a card orientation signal 324 for controlling the signal
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reverse node_ conpl enentary pin pair nN.an ' ' whi ch
wll be hEnesbydhe gﬁere}g sibtaes "08{3‘?15‘?‘@1 ngfie Pgﬂ’%ﬁ%&% %adégg%%’o and
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of tlhe t?an5| stors 334 and 336 are connected together, and thg_{edl ode 330 is

30 connesmalitrabanthe hissresigior velue,dbe biss resisterisefisal wly retpmgd 49 34.

Simlarly, the diode 32 i t t e, em :

Cer i nal Sepft nind Pt ARIEABRRGIGE ST G0 AR RdiPhicsidet
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provide steering of signal currents around the parasitic collector base junction of the

inactive PNP transistor. The circuit is bidirectional with respect to the CD1/VS1 current.
The host system detects the voltage rise at the card detect pin and energizes the

card. After the ASIC device completes the power up sequence a logic level voltage at

25  the control pin of the circuit determines which of the circuits 292, 294 remains in a
conduction state and which is in the isolation state. For the circuit in the isolation state,
the high logic level prevents further conduction through the emitter-base junction of the
transistor and the device enters the off state, emitter to collector. This effectively isolates
the signal path through the circuit. For the active one of the circuits 292, 294, a logic

30 low level at the control pin maintains the circuit in the card detect phase. Provision is
made in the ASIC to continue the active state of the card detect pins on application of T

power. Transition of the circuit from the detection phase is delayed by inclusion of the
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orientation detection state machine 286 through a base bias network W@isqzlp 2003
in the case of the CDI connected transistor 334 conprises sinply a -

resi stor e VSI connected transistor 336 has a tapp | wor k
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: HE’%
transi stor and-the of the signal current 1's then conducted through the
r emai ni rnixglimentvaf Fighilds eud 34 dAs woth the first dnalpdirmemtsf Figsn344d andt 3dls,

enmbodi nent,. th ott diodes .praqvi de .steering. si gnal ,cunrents around
o0 BF birkiiEs o Eigh ¥ a5 357 S Bt Rial o B B ciithe 30 BoRBed S0 o ° The
circuit rdcimRl fode@dpWall pi bdir ARPRR @irchii} 36 @ofhidctdSolthinbvéresd or rddersBost
system detects the voltage rise_at the card detect pin and energizes the

card. Afmede ¢araplagientans pinquirdghkBuaNeandiGa DRdwReriasentatineesicttit 360 ogi ¢ | evel
vol tyage . l4; S _ AT ﬁgﬂg R he

Ci rclgi ts&%@lfl,%%ggﬁ?gan%?tkgd}oﬁkg3§:§o%§ﬂ§??gr?%sﬂtﬁaft%@%n vl\ﬂlgi% S A tfﬂﬁ%

i sol at i chiastesistor F&@rconhertad toche ¢ard iV EQ €ail.s A snald napacuoe3 70 dooplebihyh | ogi

| evel prevent@] further 3§gnducti n through the emtter-base junction of the
transi st@° Shie FRAnSIHF 308 REPUPL the of f state, emitter to collector. This

effectively imaheloperatibh8f the @iahitdPet Figh T RAUGA 35BCusdn ifistriion infy thelfosact i ve
one of the circuitsS 292, 294, a logic 30 |ow |level at the control pin

mai nt ai ridots the card detiect imsquieescarrentibransh thi deravardbigeqcsdiedesiin thegemiit n t he

251Gt ST RISHALE D U 0 el B PhIaBRegap ool on o
i ncl usi asmainstttiestd udtiBidhplerh (iR=0dd&é66dn. ROIRSOCOORAREN thromgh theal ued
CapaCT L QL ierbhse fiacton ol the Hardistor 1 conductéd ard limited By e babe bias's 2 1 OW N
resistance to the VCC node of the card circuit. Since the card is not powered during the
detection interval and since the circuit load resistance is much smaller than the bias
25  resistor value the bias resistor is effectively returned to the cards signal ground. This
arrangement provides a current sufficient to cause saturation of the emitter to collector
junction of the PNP device and bulk of the signal current is then conducted through the
remaining forward biased diode to the voltage sense pin. The circuit is bidirectional with
respect to the CD1/VS1 current.
30 The host detects the voltage rise at the voltage sense pin and energizes the card.
Application of voliage at VCC rail prevents further conduction through the emitter base
junction of the transistor and the device enters the off state emitter to collector effectively

isolating the signal path through both of the circuits 360 and 361, that is, that circuit
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the power up timng of the ASIC interface device after application of zrppef;
by the host. Isolation is governed by the effective capacitance of the

di odes and transistor acting in series/parallel between signal pins.

M ni rumYQH9e67684 capacitance and forward 5 voltage drop gPeRMUSsI®stiection
of the diodes. Collector emtter capacitance, current gain, and saturation
vol t age conneédted toyther ra'r:ti'ea cef detecopinofnd that txmmsdomhaﬁed tmblhsl@ idl§

al t er naty i ment .of Figs. 35a and 35b, the enbodi nent of
R oe, B AroTian A Sratsa The SRR B Fikriate dbrEaipoanniane the acdiye S ehibd cadt et | on

phase. duidcPpinl @nRipREGIA 11 pdél MebikiriokBORE Kitoslt A ARedq BllGR i

transistor in the active conduction pat I gs
ci rcui t slebwed hlildn@as_lonofrﬂlcwmadﬂgvaémedadapammﬁ“meo tard tgheundein dil owing felf Fi gs.

34a ndtgedfb0 As Ww.th t%ﬁ fir t enb d| rren ﬂapl? 34a and 34b, the

Ci rcw ¢ SIS POV Ip timping of the gay QP%‘ éﬂcc ppligatien pkppwerdydhe onnect ed.
to the hoeynal node CD 1 /VS 1 pin palr and the circuit 361 connected to
the inverted or reverse node conplenmentary pin pair C kRunN and CAD23. .
Repr esent at i Jigol énmmgovsmdbstb@ggc@m cgpaditance Gcheodiddes didtressi&6p- 365 and -

a bi pol r bi as. resi stor .368 connected to
The bar AR Soh PR ool bl imE 3 imiy B nbtonet sPpebincs and Raward
transi svohtagidrop@ogems selection cbfhhe dieleit Collectbr dnlifeCédpabitireOéurkdnfgain35a and
35b, _upon insertion,intqQ the host slot, the card detect pin sources

cur Ment 2BHsHUGHOR YO thes Shetilarlyidnve seleruoref the trengister.r cui t 20 360 or 361
that is connqp;tﬁqe%ncttt Rard e%?atﬁﬁr F&ﬁbﬁg&gd@%}ggpp%%l&”gsf&sn ctive pair

remains tri-state til conp etlono car duct ed
t hr oughsystem chorkt (C€ilk hiase pjim h® or pin 30, dependingaorsihs tobientation 0 M dinedionsld

limted by. i, t he VCC nod t d t.
S ne.« Rl PO Beld if Sonet BRURYN Bigs 18and SeimnPoiores buthepuemaion nce t he
circui tdél@é‘ﬁbﬂﬁﬁéxﬁﬁ?ﬁ&@ wemh of Y dighall RAWdRRioRbd S c%ﬁmmﬁin%e%fva' ue the

bias resistor is ective returned to the cards signal ground. This
ar r khge HES: halovigepl ds ’éleeteﬂw%whg glock @nd thustdstarminss cend omentation. of t he

emtter to c ] k of the signal
current is tﬁé%qg‘t'eqﬁhlgt%gﬁ {Eg‘@%‘ﬁ c%l{?e“ﬁ%lgﬁgl?ﬁ?en ?a e H%“%Pﬁsgﬁ ‘[?Pbge to

t he vol tayecSemsizcyit 230 dSthatcshoeun schémaﬂmaﬂlynﬁﬂg GOaIA B2 1blix 3.3¢REChrd 0 t he
CD1/ VS1. current .. 30 .The .host..detects the voltage rise th voltage sense
pi n and“@ﬁ@ nﬂﬁéhec%FCH“ngdf)F}F%’&H 8o#0-y &5@“‘5?%@ ig. p6 prevents
furt hehdéﬁﬁédl% 'tl%l?d&it%glé'ofpfg 8Mickt&t tRAYUR: c&dﬁﬂ%bﬁ@n&ﬁdéé’?eﬁ g@S' stor and
the device enters the off state emtter to collector effective I sol ating

t he2Gi gpwnp siethit 880 somprigiog theteriel sombinatipn of aw:smﬁ 86and anniaveriter, 388 hat

Circult debredaorcel AR pAR-SUred Bfhifaidlof hE BRI AR7H the control signals Vpp_Off

and Vec_Off applied to the junction of the circuit elements 382 and 384. Fig. 37 shows

yet another embodiment 230c of the power supply connection circuit 230 which may be
used for both the 16-bit 5V and 32-bit 3.3V PC Card implementations. The embodiment

25  of Fig. 37 uses Texas Instruments TPS2021 FETs 386 each of which contains an internal
charge pump circuit and does not have an internal drain-source back-gate diode.

When power is removed from the card by the host or by removal from the host
connect a loss of power occurs to the card. Restoration of the card circuits to the initial
condition in a timely fashion is needed to permit a new detection cycle to begin. The

30  behavior of the card circuits following loss of power can be characterized by an RC time
constant where R is the nonlinear voltage versus current characteristic of the active
circuits on the card and C is the total parallel capacitance of the card decoupling and bulk

filter capacitors.
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connected to the active card detect pins and that circuit connected to bus
signals. Provision is nade in the card bus interface device to cont i h&keP 2003
the actiye state of the card detect pins on application of power.
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filter GRPA&ECHCEIt of Srarsistbr 436 OPhe net decay rate is then governed by the on state
resistance of the MOSFET channel (RDS on) (drain-source resistance when the FET is
conducting fully) which can be on the order of milohms to ohms. A shunt load resistor

416 provides a discharge path below the cutoff voltage of the crowbar to insure that Ve
25  falls below the voltage at which the ASIC device is restored to its initial condition. In

32-bit CardBus applications the value of resistor 416 is typically of the order of 10K

ohms.

With reference to Fig. 38b, in the case of 16-bit cards, the decay rate and

recovery mechanism on power off are sufficient to restore the initial condition with only
30 aload resistor 420 present across the Vee supply. Typical values of the order of

1K~10K ohm are used in practice for load resistor 420. This loading insures that the

ASIC device is returned to the initial condition on power off with sufficient speed.

27



WO 00/ 57681 PCTI US00/ 02321 In the case of 32-bit CardBus PC Cards, tgesr,)m3
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t he cas f 16-Dbi.t cards deca te an recovery nechani smon power
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" esi St OCokRAeANGR Riwx@s A4BA47 K YA tn)SWBh s miMRGRY Wil gRalObnt he or der of
1K- 10K ohm are used_ in practice for | oad resistor 420. This [oading insures

t hatV t heomplsmentaryipir(§9sn)te parmis seleetiarmef therightsidewpdf invertedsigpalyath of f
W th SUd feGhdik 1S BREGHentafion control signal. The input from pin (n) is multiplexed with
the input from pin (69-n); the output to pin (n) is multiplexed with the output to pin (69-
n); and the output enable (OE)} going to pin (n) is multiplexed with the output enable
going to pin (69-n). The muxes 442-447 are controlled by the orientation control signals
25  from the orientation detection logic, which has determined whether pin (n) is connected
to the bus, or pin (69-n).

While the present invention has been described with reference to particular
illustrative embodiments, the invention is not intended to be restricted to those
embodiments but only by the appended claims. It will be appreciated that those skilled

30  in the art can change or modify the described embodiments, or substitute equivalents for
the various elements described and shown, without departing from the scope and spirit

of the invention.
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3 SEP 2003 WD 00/57681 PO ' /USQO/ 02321 Once the proper orientation of_ an
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interface signals appropri at el y for normal operation. Therefore, the
signals nmust be nmultiplexed for normal functionality and circuits 214 (Fig.
28) and 288 (Fig. 32) are provided for this purpose. 5 Wthout allow ng
card inversion, an ASIC would normally use a pad driver «circuit 430
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2. A device, as defined in claim 1, in which:
the first portion of the housing has an overall length from the transverse front end to the
rear end thereof that is no greater than the PCMCIA card length standard.

3. A device, as defined in claim I, in which: -

the second portion of the housing has a rear end and a height conforming substantially to
the PCMCIA Type III card thickness standard, the housing having an overall length from the
transverse front end of the first portion of the housing to the rear end of the second portion of the
housing conforming substantially to the PCMCIA card length standard.

4, A device, as defined in claim 3, in which:
the at least one receptacle extends forwardly from the rear end of the second portion of
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28 3 SE P 2003 What is clained is: 1. A device adapted to be received by a
slot in a host systemfor connecting the host system to an informati®§EP 2503
transfer system the device conprising: a housing having a first portion
and a second portion, the first portion of the housing having a

| ongi tudi nal center line, parallel, longitudinally extending sides, a
transverse front end and a rear end, the first portion of the housing

further haé a@lsangvmdathe@mfe@é&ptm Séi:igssiiﬁeﬂfah@&dnﬁgﬁr@d tolrB@iveaMahdird RY-fpwi dt h
standard and fl ght conform ng substantially to the PCMCI A Type | card

t hi ckness TPAIH&™ME;, the second portion of the housing projecting rearwardly
fromthe rear end of the first portion of the housing and having a hei ght
greater th th t aof th ortion of the housing and including at

| east one ece Jevies: Pt ff{mma"t N B ¥EEl | cal contacts and adapted to

receive a stand@g deeRMAMEKERE m%ﬁpléﬂéﬁtml?ﬁﬂslhfbﬂ ‘;ﬁ{h%ﬁélhercﬁibstslaﬁtlﬁﬁiteﬁcm%w
engaging the_re (Hg:t acle copntacts whereby the device is directl

connect abl ¥@nfigreddevichs e rlﬁhpc’cr‘i‘%\’r%fﬂé"rhog%}%& fipne devaceuerdying thﬁéﬁi pestiongty t he

housi ng beh@BousE ot ihe BBEr deRice1Be etsi p@ftmhlaféthleﬁ&giﬁg%@lgmn&ﬁ%%éu&g"e and
havi ng a W|dt ‘gggrea%der than one-half the width of the first portlon of

the housi rf@cel%? & R tRrsseP PO RIOR of the hensingioffpid ether dsyipgs tvhanely the

carrying Civefallinkigkd cﬁrﬁlﬁrstaakedtdaemesrsewaﬂcﬂ eﬁuﬂ@ﬂh& @cmlhq;yﬁl IIP&EURtﬁéé%edt t ?h
evli ce _connector nounted a e

circuit elenents on 5‘6‘? substirate; anpd

transver se “F‘n;ﬁ@ﬁt devifgs peingse’ CB’bﬁ&“F‘?Slﬁn‘?SFa“t“ﬁ@Y sl Rdserigally tsfe beonnect or
being el eC{’édelﬁ&Hby tHHORSG4EH stoOwith £ithef dne@b-ABRRHtEe IRer UBBccSInlAss.r at e and
adapted to nmate with a correspondi ng host connector within the slot of the

host system 2. A device, as defined in claim1, in which: the first

portion ofs_the Anaws&engdbmﬁdmmmr & Whitlength fromthe transverse front end
to the rear her eof }_lhat is . no greater than the PCMCI A card | ength

standard. 3. A Pedvies is sontighued medhamicallyjangd glecirically squvite he repqixableRydhdbsbr t i on
of the hougitag sieasither rightsideqsorapsidaddwa. ght conform ng substantially to the
PCMCI A Type |11l card thickness standard, the housing having an overall

|l ength fromthe transverse front end of the first portion of the housing
to the redar enda aévidehss NG g te] @whadh: t he  housi ng conform ng

substanti al Iy t he PCMCI A card |l e andard.. .4. devi ce, as defined
ool aim 3, | n G consea: s BRI SeBRRdopus il  BRRAPBAY 1 rom
t he rear qualﬁp of &tmwsam@mmmrthé lanat amhnecibﬁa wﬁexﬁﬁ?d&ﬂ&?.s inBettel Crige 516t the Best at
lRE]'\atS ;pgne ! gﬁfe %eaé(é%l%é bré%gSI £ egi tg' ggns er ter acctla sEg(r)lalré Egt\%laé/nethghc% sg'rrs]t(gr%ragd
the device, the device being insertable in the host system slot in a first orientation in which the
contact positions on the device connector are mateable with corresponding contact positions on
the host connector, and in a second orientation in which the contact positions on the device
connector are mateable with contact positions on the host connector that are complimentary to
said corresponding contact positions;
a first circuit, said first circuit controlling the functions of device the first circuit
including terminals corresponding to the contact positions of the host system connector, the first
circuit being connectable to the information transfer system;
a second circuit, said second circuit being responsive to seiected bus interface signals for
generating orientation signals indicative of the orientation of the device in the host system slot;
and
a third circuit, said third circuit being interposed between the device connector and the
first circuit and including first signal paths for transferring bus interface signals between contact
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5. A device, as defined, in claim3, in which: the device is stackable in
conpl ementary fashion with another, substantially identically confi gusEd03
device, with the first portion of the housing of one device overlying the
first portion of the housing of the other device, the second portion of

t he housi ng of said one device being received in the space adjacent the
second portion of the housing of said other device, whereby the overall

hei ght of pdseioss actkedevii@\conrestosatdshamitesiohding@gtminals bfthe AEMItcAit Wgethe | |

t hi ckness na vi ces bein ur.e n cally
and e ect r AP RRLReq Ue FPINTF o CBA TSR Mo SRo G0 s R do R A e
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7. A devi cejentaordegnaltsad sel¢an the lfindt or Be sdconddignaly pathhie devi ce connect or
includes a plurality of contact positions adapted to mate with a plurality
of contact positions on the host connector when the device is inserted in
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second circult sal second circ erng res slve to selecte
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said third CIrCUIt bei ng i nterposed between t devi ce connector and the
first circdgravearitnlyd FWH@CW%RIU%WMeles'alpﬁ@mtws for engagiag thie msemiande

interface e%hﬁ&@kvﬁer@ﬁ} 6 8LV iceQ &ALy oo%QechﬁEE’ ﬂx%QQénﬁ}ﬁ%h Erhx%fb? sffent, Re seui ce
connector and the correspondi ng termnals of the first circuit when the

devi ce i s RoREof the howwmlqmﬁl Qegtto ong sidg ef Wﬂ%‘@“&ﬂ*‘i%?ﬁnﬂﬂ‘%m@ﬁﬂn&écond
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devi ce connector and termnals of the first circuit that are conplenentary
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ori ent at i QBcepiaflddbiRadtPbesipl Bfikeclel® difchi® bleMEntd SEhS QHORRE; Sh@nal s pat hs.

a device connector mounted at the transverse front end of the first portion of the housing,
the connector being electrically connected to circuit elements on the substrate and adapted to

mate with one or the other of the pair of connectors within the slot of the host system.

9, A device as defined in claim 8, in which:

the device is configured mechanically and electrically as to be receivable by the host
system slot either oriented right side up or upside down, the device connector being mateable
with one of the pair of slot connectors when oriented right side up and the other of the pair of slot

connectors when oriented upside down.

10. A device, as defined in claim &, in which:
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8. A device adapted to be received by a PCMCI A card slot in a host system
for connecting the host systemto an information transfer system t§eSEP 1003
PCMCI A card slot incorporating a pair of stacked slot connectors, the

devi ce conprising: a housing having a first portion and a second portion,
the first portion of the housing having a |ongitudinal centerline,
parallel, longitudinally extending sides, a transverse front end and a
rear end, the fiheSikst patibn ofthohouking hivau sivarall fetgth |ﬁ©ﬁ1 tﬁ@tﬂr@ﬂer@ fn€lérd to the
conform ng sub to th ndard and a hei ght
conf or ni ng" ékba?ﬁ Fﬁtﬂ{\%"?é“t“ﬁ”ﬁtﬂd%&ﬁ?@%éafﬁﬂﬂg ¥i ckness st andard,

t he second port| on of the housi ng prol ecting rearvvardly fromthe rear end

of the fir ortian of  the hous and.having a height greater than that
of the fir ]r ‘?‘tdie‘b‘ﬁe ?del‘{]‘tgdmﬁ 5’1‘&& i ncl udi ng at | east one receptacle

i ncor porating Eiheﬁcbirl]ctﬁﬂm(ﬁmf&l&dioﬁsﬁgﬂﬁbsaﬁ’@f)hﬁﬁnﬁfﬁ hel@@t@hﬁbﬁnﬂg&tﬁﬁﬁﬁiﬂiﬂﬁ to |
comuni cat a ctric ntacts far a receptacl e
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transfer sStysbeie fidiCerlef tiadirst p&lhtm eNnthORhoubing tdthelfchchdRE the Geddas pérti@&rdhd 0 one
side of the |.ongitudinal cent a th no greater than
one-hal f t é‘swg‘f”ﬁmﬁtngtsl’tgs"ﬂ“fﬂi)tm rheql\gﬁgbﬁ‘ ‘ilt‘fﬁghf)‘ﬁ%‘yﬁg a substrate
encl osed within the housing the substrate carrying circuit elenments, the
recept acl e, .cont (ﬁts bel%%ﬂﬁf ?P.to cjrcuit elenents on the substrate;
Byt “oh

and a devi te conf&dtops nsverse front end of the first
portion of the theudedigone rédeptacloanams irwirdiyTgnethe tdaf éndaf ki send pertigtloft 0

circuit el ntso e substrate and adapted to te with one t he
Cther of "t ReERsTE e OB Fsrais FE e B Cionpewrd Dt apuedes Epby
devi ce as xﬂ@:ftllzﬁl@lilgl n claim8, in which: the device is configured
mechanically and electrically as to be receivable by the host system sl ot

either oriented right side up or upside down, the device connector being
mat eabl e i th Adevicd, ad defingBin cladfn lsliﬁtwhmhnnect ors when oriented right side

up and the othe f .the . of s nect or. n orie d. upsi de down.
10, “A devi ce. abe fRwenERRAPle fisop Beni R En i3 ARt by By iR,
portion ofcohﬁgxréu)dwnca,gwﬁase first moriunadf thel o ugigoffone devide@vérhamstie fisepdricanif end
tothe rear,end t

hS.eNo Jareat e an. t ength
st andar d. ihouﬁtmﬁew ce &evﬁe’f sgﬁonfi% %’Pﬁl fﬁhgﬁoqswg\ﬂg?a (ﬁonet‘ﬁgce:%eé%d portion
of the houstangdlirathe spaceadtjacenmdhesechng phmloghfthehunfsmgmsf syl athdrsieand, whkdelyy the  t he
PCMCI A Type L card.thic S. st ouys,| Vi an overal |
Cengt h 11 Svethibe B < APk Rec SR i PR EM A M AP R s ng
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substant i g J:cY\Izahf% e oSV o S8 ha SR i HBRUR M pait B cdmnliott ne 45 W' ' N

in claim1l
either one device or the other device on top.

14. A device adapted to be received by a PCMCIA slot in a host system, the device being
adapted to interconnect the host system with an information transfer system, the host system slot
containing a host connector having a plurality of contact positions, the device comprising:

a housing having an end including a device connector mateable with the host connector
when the device is inserted in the host system slot, the device connector having a plurality of
contact positions, the host and device connectors being adapted to transfer bus interface signals
between the host system and the device, the device being insertable in the host system slot in a
first orientation in which the contact positions on the device connector are mateable with
corresponding contact positions on the host connector, and in a second orientation in which the

32



the at | east one receptacle extends forwardly fromthe rear end of the
second portion of the housing, the at |east one receptacle being si 2 8E ARG
configured to receive a standard RT-type nodular plug. 13. A device, as
defined, in claim1l, in which: the device is stackable in conplenentary
fashion with another, substantially identically configured device, with
the first portion of the housing of one device overlying the first portion
of the hotmiaagpositiohd e thé feice dennecier, aré Mete st witkl cqnbict piond orf thehdzousi ng of
sai d one device heing. recejved in the space adjacent. .the second portion of
he housi nEprBro 8 e PRl o PR one SohRE R ioMei ghe of | he
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ot her device on top., 14. A device .adapted to he received b PCMCI A, sl ot
in a host syst eﬁecgrf‘fle"lra'é’\t/is?:‘g s‘f?@?‘ﬁﬁm“‘ég%{ﬁ EPPYVT IS W%‘ﬁ%é%er?%ﬁs'ﬁ%ﬁ %yst em
Wi th an i nfcaemig afentationsgrals isdictiesnf thd@ichadén Gisd dvics irDthe hesosis@inlotg a
host connec%or having a plurality of contact positions, the device

conpri si ng“.m a housi ng having an end including a device connector mateable
Wi th the host cotirdciroit, saidtiird tikmitdemp agerpsed bdwednabk denick bennbaatand st em

slot, the devi.ce caonnect.or.havin lyrality of . cantact itions, the
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ost system slot. i . first.orientation i.n ch the contact posit.ions on
the devi cevich Ranteledin e tostsudin 875 btk S84 ot i E i Rer BB EPEne on
t he host csgmbdeovesn amthci posmiossmaheldayice emtnattooamd itermidals@if thie Hiest 8i2cu® tiglEdA'e 2003
contact pogitions on the deyice.caonnecto r.e. mateable with contact
posi ¢ ong Bheacmih o Rk SRR el SRS PRIt Gy 8T
cor r esponderregtaamgdigmats tp omitrol the sglectiorf ofithd first ar thei stgond aigoals patlst ci rcui t
controlling the functions of the device, the first circuit including
termnals corresponding to the contact positions of the host system
connect or, 1% he Aidewsee inefqopdante Wth dggmddninedichbl e to the i nformation transfer
system a Secondeftbffihds adiefoSGRARMCALE U bodblel AL SR BRI Ruse! ect ed
bus interface signals for generating orien ation signals'in icatl've of the
ori ent at i ontetficetsignald eatiforsningothed UMGIA By Sardistagdlasd.; and a third circuit,
said third circuit being interposed between the device connector and the
first circuit and including first signal paths for transferring bus

i nterface Hignahdetiesinaenerdanestvatirclaimddiiniwdieh: on t he devi ce connector and

t he correspondi - arm i | J V; IS
inserted in thetﬂﬁll)hrgta cg%‘gféoiﬁlgg%eﬁreatg%?%lggﬁﬁ r]%lg{l(%gﬁ](l)%?%é sreltggtﬁl %’lslé'nal pat hs
for transferring

17. A device in accordance with claim 14, in which:

the second circuit is responsive to clock signals from the host system for generating said

orientation signals.

18. A device in accordance with claim 14, in which:
the second circuit is responsive to selected command signals from the host system for

generating said orientation signals.

19, A device in accordance with claim 14, in which:
the contact positions include device detection contacts for transmitting bus interface
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signal s between contact positions on the device connector and term nals of
the first circuit that are the conplenents of the correspondi ng terrr%lrsgl,sz.,aa
the third circuit being responsive to the orientation signals to control :
the selection of the first or the second signals paths. 15. A device in
accordance with claim 14, in which: each of the host and device connectors
have 68 contact positions for transferring bus interface signals

conf or m ngsigralstiiRcalMEH dvibEprestnte Sldavpdar d. 16. A device in accordance with
claim14, in which: Lhe third gji rcuit conprises a signal nultiplexer
control | ed by t#d ¥ ’éhf‘hﬁt‘*‘é‘ﬁe FigFfdpcdudes 7 A device in accordance with
claim 14, in which: §fRedeBsaidd chidiepiduplesd totBERANE idvBctlon cohtiiKofThedRics from
t he host systemfor

ener.ati ng sai rientation signals., 18. A device in
accor dance“RrcFPrcyigrahy A ,hOFtrfY%mI defeety ‘ﬁ‘é%é"&&%ﬂ‘d&ﬂe@gfifv“i%“?s@%ﬁgf % to
sel ect ed cgennnsh st @vief rom the host systemfor generating said
orientation signals. 19. A device in accordance with claim 14, in which:
the contact positions include device detection contacts for transmtting
bus interface B83edceIrRecdRABceSlifMim uNRHRRiAVRIMR] devi ce presence and
type; and in which the device further includes: device detection circuitry
coupl ed to the YEFPEEPRASRE Y okt igR signabyfog ransmiinededevice PR SHIPY wher eby
t he host sys%h ﬁe&&&ﬁesdebheirwsﬁb%ﬁﬂc&‘d&n& dricpatied. devi ce irrespective of the
orientation of the device. 20. A device in accordance with claim 14,
further including: a circuit responsive to the orientation signals for
transmtting a AdwicSnperopian&UWal daimMa) hageht 0 power the devi ce
irrespective of Svi.ce orien.tgltion. 21. A d vibce inrggcor ance with claim

d
14, in which: tHedQEFCeReESHRENISA Phurtacraod 3 bppm eiriare, £2¢h oh saidsustates om
surface, eafhingh gihandplathligraito edgaid yrond cdn@Etd Within fHedtos: spdantlod tHe@raangage

ground contacts wthjin the_host. system.slot, the ground | ate .carrjed by
e T op SUPRGEETBHiN e tob SETET BEiRG § SIS BTt ol T R B bHE BTe B r 1 2ol
by the bddueimsafickace. 34
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