1111121121121211112121 1*159159* Connecting nultiple el ectronic devices
Technical Field 5The invention relates to a data pracessing system which
conprvses at |east two el ectronic devices, and in partlc to how
fhe devices are connected to each other for data transfer Im%@%”ﬁ@ m One
or 'both of the electronic devices nmay be, but are not I|m

devi ces such as caneras and snart - phonesiand correspondi ng deVWéés such as
di splay instruments, storage drives and any other 10devi ces for—proeessing
data. Background of Invention There are many situations requiring data
exchange between devi ces Qonneéfingi muitipheieleetiamicedevieesiel s. Convent i onal
means of connecting nmultiple devices include using 15 cable or connectors
(such as a USB connection), through which data are conmuni cat ed. However,
wired links are not conpatible with the ever-increasing need for a nore
conveni ent d reané est abl i shabl e connection between two devices. This
i's because ég necessary to manual ly align and connect the
connector(s) to the port of the device(s). War of the connectors and
connecti ch p&he énveotien alatss 4ot @placprocessigdBston Mdvch: 6PMBESISGHsleask el ess

protocol such as Bluetooth and infrared
electronic devices, and in particular relates to how the devices are connected to each

other for data transfer between them. One or both of the electronic devices may be,
but are not limited to, mobile devices such as cameras and smart-phones and
corresponding devices such as display instruments, storage drives and any other

10 devices for processing data.

Background of Invention
There are many situations requiring data exchange between devices via efficient and
reliable channels. Conventional means of connecting multiple devices include using
15 cable or connectors (such as a USB connection), through which data are
communicated. However, wired links are not compatible with the ever-increasing
need for a more convenient and readily establishable connection between two
devices. This is because it is always necessary to manually align and connect the
connector(s) to the port of the device(s). Wear of the connectors and connection ports

20  isalso a problem.

Besides wired connections, wireless protocol such as Bluetooth and infrared
protocols are also available for data communication between two devices. Wireless

connection channels bring the benefit of simple connecting procedures since two
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protocols are al so avail able for data conmunicati on between two devices.
Wrel ess connection channels bring the benefit of sinple connecting
procedures since two 111111111111 *@&00002* 2 devices can conveniently
communi cate with each other renotely without any physical connection in

bet ween. Thus, no manual alignnment of th? connector and port is necessary,
and data is comuni cated through the el e¢tro-magnetic (EM waves travelling
freely throuf#Viesacd! coRvementlyr kemmpyapagte withc gadly PBicE eSOty nWiiRW a®Mon has
| ess transm ssion directivity. Energy loss and | ow transm ssion efficiency
are a probl ephy¥soral wonrelcters i brtweenc fhusp moomenuad aligmyenti ¢t tiecwnnddioreand

i nportantly, there have been increasing concerns about the harnful side
effects of sped iEMeesss&s] and @atd e chunmnichedythrol@ht the sclétesimagietict @MY ovi de
a conveni ent, wear resistant and hassl e-free comuni cati on channel between
el ect roni cs_gavic et efthn Tiah1 NroGIRNGELNDON S oA hitRL T sReNNGRLRES
while mnimzing EM em Ssion’l osses. ose contact data communi cati on had
been explored in recent,vears, In.this.case, t | ectronic deyi .are
brought 1 coRPRepEITHPERES peady o 4ieRRr hay 6k AR SRS e

coupl ers | ocated on : o .
P e%ﬁmency are a problem for wireless communication over a long distance. More

a
EM

importantly, there have been increasing concerns about the harmful side effects of

such EM emission on the human body.

10 1t is desirable to provide a convenient, wear resistant and hassle-free communication
channel between electronics devices, eliminating connecting wires and their
connectors while minimizing EM emission losses. Close contact data communication
had been explored in recent years. In this case, two electronic devices are brought in
contact with each other at an intended location to allow the EM couplers located on

15 the exterior casing of each device to be aligned thereby establishing surface
connection for data communication. However, this usually requires some form of
manual alignment between the two devices/couplers. Conventionally, the alignment

is achieved either through mechanical guides or slotted plugs.

20  Therefore, it would be desirable to have a coupling technique such that when a user
casually leaves a mobile device such as a camera or a smart-phone on a
corresponding device such as a display instrument or a storage drive, two couplers of

the respective devices become automatically aligned, without the user consciously



15 the exterior casing of each device to be aligned thereby establishing
surface connection for data communi cati on. However, this usually requires
some form of manual alignment between the two devi ces/couplers.
Conventionally, the alignnent is achieved either through nmechanical guides
or slotted plugs. 20 Therefore, it mould3be desirabl e to have a coupling
techni que such that when a user casually-l eaves a nobil e device such as a
camera or a SWEMRE HSoHVIGH aﬁc‘EétFlryesA’éoWGf{’n gl 43 SERINmURICEHIoH scﬁflgk/hbe
instrunment or a storage drive, two couplers of the respective devices
beconme aut onaghievgd ithrongh theetrfagd qontagt- t he user consciously 3 aligning the
devi ces accurately. As such, robust data communi cati on could be achieved

t hrough the surface contact. Summary of Invention 5ln general terns, the

i nvention proposes a data processing system conprising two electronic

devi ces, each of theq1havin an el ectro-magnetic coupl er enbedded on the
exterior cassHﬁH“%W‘Héaﬁ?“Bﬁb of the el ectronic device having one or nore
sliding surfaces for directing relative novenent between the two_ devices,
such t hey’ aulogenard drms, dbpinVEREQN PEIPPERSta SRR gHASHING YR OMPTSingdivey. The
casings of the 10 devices may be made of plastic. Specifically, there is
provi ded a delectrpriodesisesygady of thenc baypng shrajectro-magnetic caupler smbeddedtomoni ¢
devi ce having one or nore data processors, a first casing enclosing said
one or nore grtatdReaSHOrH laRfofe bf theteléhtdoaid deavivef e et ¢rom bR IRlingC
15coupl er located on said first casing, and a second electronic

devi ce havi ng,/pnes Gbr et lr8laRlOGRSRM ht BRESOME GRS! A8/i&ACIsASH ABeysal d
one or nore data processors and a second data transfer el ectromagnetic

coupler | Ocagl?tgm%{}caﬁl%ll,gorrslee b (r)]dco%raegtI anl(i]gnment during the sliding. The casings of the

10  devices may be made of plastic.

Specifically, there is provided a data processing system comprising:
a first electronic device having one or more data processors, a first casing
enclosing said one or more data processors and a first data transfer electro-magnetic
15  coupler located on said first casing, and
a second electronic device having one or more data processors, a second
casing enclosing said one or more data processors and a second data transfer electro-
magnetic coupler located on said second casing,
at least one of said first and second electronic device comprising a plurality of
20  sliding surfaces for directing relative. movement between the first and second
electronic devices, at least two of said sliding surfaces being mutually inclined,
wherein upon the first and second electronic devices being urged together by

a force in a direction inclined to at least one said sliding surface, one of the electronic



at least one of said first and second el ectronic device conprising a
plurality of 20sliding surfaces for directing relative novenent between the
fiirst fand second el ectronic devices, at least two of said sliding surfaces
bei ng mutual l'y inclined, wherein upon the first and second el ectronic
devi ces being urged together by a force in a direction inclined to at |east
one said sliding surface, one of the eLeétrQnic 4 devices sljdes along

sai d at | easdevinge skddsdlasig eHidgt keastione said oslidinggpriage o ERS Stif 413y Eanster

el ectro-magnetic couplers into alignnment, whereby said first

el ectroni ¢ ddwitmemagneaigtconplersdndolajigpmsntt i oned with respect to said second
el ectronic device and with the couplers in alignnent, and surface

5connection is esyagkhybad hataespnideevsaipl Ridnaicallfpositomdd with atspgetnent
to enabl e high speed data conmuni cati on between the two el ectroni c devices.

The term"i liped! | ' : : -onal ' parey Kk al | el
LoF hor or t hSgHRE esdkl HhghfERic bEEOMERMIORR] cTpAR NG ARk i) Wil uffei

surface . . . :
rgeangontngggont 1Qeestabllshed between the couplers at the point of alignment to enable

high speed data communication between the two electronic devices.

The term “inclined” is given its conventional meaning of “neither parallel to, nor
orthogonal to”. The force being in a direction inclined to a surface means that the
10  force is in a direction which has an angle greater than 0 and less than 90° relative to
the normal direction of the surface. Preferably, the angle is in a range from 10° to 80°,
or 20° to 70°. Two sliding surfaces being mutually inclined means the normal
directions of the two surfaces are neither parallel to, nor orthogonal to each other. A
generally non-flat or curved surface is considered to comprise an infinite number of

15 mutually inclined surfaces.

Typically, the force is the gravitational force that said one of the electronic devices is

subject to.

20  Unlike a mechanical guide, which defines an unambiguous path along which the two
devices may approach each other, a sliding surface defines a range of options of such
_paths. For example, the two devices may be casually brought into contact with each
other at any point along the sliding surface, and the sliding surface will direct relative.

movement between the two devices and allow one of them to slide along the other



10 force is in a direction which has an angle greater than 0 and | ess than
90 relative to the normal direction of the surface. Preferably, the angle
i*'s in‘a range from 100 to 80, or 20 to 70. Two sliding surfaces being
mutual Iy inclined neans the normal directions of the two surfaces are
neither parallel to, nor orthogonal to each other. A generally non-flat or
curved surface is considered to conprise“an infinite nunher of 15nutyally
i nclined surdmcestopTyahi cal | ntended  flagation; Qutpmaticiilyyi t atVIEWHE f or BE P Hat
said one of the electronic devices is subject to. 20 Unlike a nmechani cal
gui de, whi chindefénties. Advamtagebugydbe cpatlersddaatey mththeteasing of oo deviceseeannay
approach each other, a sliding surface defines a range of options of such

pat hs. For %mhgqt AiBBed PRe ALRcE BBy ARE aGRE1s8cAlYy Bidet getinflidnoe obtieact
wi th each other at any point along the sliding surface, and the sliding

surface will_di l:ati.ve . phoat t ' how one
ngf&reﬁ%% thé dt@ﬁ%y,oyﬁgerfﬁn&aauﬂg %Ee&Hal PR, WRipPRYeARSy ANign@bht w

of themto s al ong and

stop at i ntended | pcati o ut.omat i cal | ywi t it i

Advant agebustPPorner sBis Pofto SEPE av e pih bt ERRHRS I ERNEE T el |
brought aligned face to face naturally and aufonatjcally.under the .

i nfl uence of PetWEeHEIcghtWIsle PRETHEDE (! SwsflﬂBd{“eFté‘am ?q%é"@%%?%éqﬁ?tbogds,
suppl ementary alignment 5 supports or clanping tools. Such surface
connecti on flkekdgdet ates EM waves to travel between them while maxin zing
transm ssion directivity and m nimzing radi ati on | eakage. Typically, each
of the first and second el ectronic devices further conprises one or 10 nore
magnets for generating a conponent of said force. Typically, the magnets

are confi gur ednisafy) ehhipbr el 8fd sQoi@@NRirbficSdegiRl FurlliRl Wesipritéeomonip! er s
are shielded fromnmagnetic interference.
10  more magnets for generating a component of said force. Typically, the magnets are

configured such that the electro-magnetic signals between the couplers are shielded

from magnetic interference.

Advantageously, the magnetic attraction between the two devices effectively helps
15  bring the electronic devices to full contact at an intended location without using
external instrument or mechanical guides. The attraction further enhances stability of

the surface connection between the two couplers.

The sliding surface is typically inclined to the overall profile of the casing on which
20 it is provided. For example, many casing have a generally cuboidal profile (convex

hull), and the normal direction to at least one sliding surface is inclined to each face

of the cuboid.



Advant ageously, the magnetic attraction between the two devices effectively
hel ps 15 bring the electronic devices to full contact at an intended

l'ocat ifon w t hout using external instrument or nechani cal guides. The
attraction further enhances stability of the surface connection between the
two couplers. The sliding surface is typically inclined to the overal
profile of the casing on which 20 it is Provided. For exanple, many casing
have a gener H Pye embeiianantpraid ifird qlectioniox denifg )has apdplans Fefacsl arfl rseidk i on
to at | east one sliding surface is inclined to each face of the cuboid. 6
I n one enbodierend elstbuicfdevee wmriseonideprbesior daniag aaslppiapsideswall and aand
sai d second el ectronic device conprises a depression having a sl oping side
wall and a bbttdimsetfideasdd siddivehlisdndahyvBbttora RekfAddeelipt tho BlidiHE badebaaliy t he
sliding surfaces, said depression having a shape configured to receive said
first el ectrgpiesslfMiaSfie DshhPe SHHARI 8TRQAISBRE firsPAbdronRC@shee! ectroni ¢
devi ce conprises a face and one or nore projections projecting therefrom
said face.and the surface of said one or nore projections being said
sliding s%rfaces, said sliding surfaces being arranged to stop relative
novenent of the two el ectronic devices at a. ppsition where the two couplers
10 are in al ﬁrgﬁwﬁhffr RASIPER. o ée‘foggﬁ?qﬁgmc, fem?. cagpTipes f Hagceand gne;or P
plurality of said projections, said plurality of elenents being arranged in
a pattern sumozbbrwjdctipnspiogecting herefrant sasshface ded theesurfges eflssaid peg elomowhen
the face is upright and the couplers are in alignnment. Typically, the

proj ecti ons payetiang beiap waidsdhdpey, subfapess ahidyslidingesutfaosssbedeg biranped tarsegp of
said projections reduces towards said face. 15 The term"upright” is given

a convent i ongdlatRRaNO W chS oPBeNFo BRABhRIdeYickeittd sdltion whdra@f el dw?wpg i ght
generally nmeans the normal of the face has an angle in the range orf 0-20,

or nore pjef gr.afl Mig%hijegt W thE€TRECE @ﬁgﬁbefﬁ?d’ai&oﬁlte?é are a plurality of said

projections, said plurality of elements being arranged in a pattern suitable for said
first electronic device to rest thereon when the face is upright and the couplers are in
alignment. Typically, the projections have a frustum shape. Typically, the cross-
sectional area of said projections reduces towards said face.

15
The term “upright” is given a conventional meaning as being “generally vertical”. A
face being upright generally means the normal of the face has an angle in the range

of 0-20°, or more preferably 0-10° with respect to the horizontal.

20 In still another embodiment, said first electronic device comprises a protrusion
having a curved surface and said second electronic device comprises a depression
having a shape configured to receive said protrusion of said first electronic device.
Typically, said first electronic device comprises a protrusion having a hemispherical

shape. Typically, said depression has a smooth concave shape.



20l n still another enbodinent, said first electronic device conprises a
protrusion having a curved surface and said second el ectronic device
conpri‘ses a depression having a shape configured to receive said protrusion
of said first electronic device. Typically, said first electronic device
conprises a protrusion having a hem sphetical shape. Typically, said
depression has a snooth concave shape. In still another enbodi nent, said
first electronic device conprises a protrusion having a frustum shape and
said second el ectroni c device conprises a depression having a shape being
confi gured t b sl einpthes simbagdiroenty saidnfitst eldeonicr devies eempiasesca Paeiiusta
Typically, said depression has a frustum shape. In any of the above

enbodi ment s hindng wofrasdup | shage amd sdie set@id elddtrdni@adevion eombrishisng depressaoe i S
typically inclined to the plane of the couplers. 10 In any of the above

enbodi ments gpgnefh 511!3?6 ekRGt ERfichred vl B8 VEBYIdDRoBufes blthe febdlt@ronic
el ectronic device while the other nmay be non-portable/fixed electronic

devi ce. Akteﬁ%ﬁ%%ﬁ?éﬁ?gg%gﬁ‘ﬂﬁﬁﬁﬁgghgﬁyﬁgﬁ“@ﬁ@%%? devi ces. Furthernore, the

invention is to si ons wt i'onal el ectronic devices,
i.e. three or nore devices in total, e.g. a large fixed el ectronic device
receiving two nobile 15 el ectronic devices. The el ectronic devices my ones
whi ch are made and_sol d separately, e.?. by different manufacturers. Thus,
from anot her Ihanef be appesembedimentsdhe Pom coupjerp anayers fag Agdeast Qpentliding
el ectroni c device, arranged for connection to a second, and separately
provi ded, el swfacens ypoelly oelin@DtoBhe planPettheicpuplers. of Drawings It will be
convenient to further describe the present invention with respect to the
10 In any of the above embodiments one of the electronic devices may be a
portable/mobile electronic device while the other may be non-portable/fixed
electronic device. Alternatively, both devices may be mobile devices. Furthermore,
the invention is applicable to situations with additional electronic devices, i.e. three
or more devices in total, e.g. a large fixed electronic device receiving two mobile
15  electronic devices. The electronic devices may ones which are made and sold
separately, e.g. by different manufacturers. Thus, from another point of view, the

invention may be defined as a single electronic device, arranged for connection to a

second, and separately provided, electronic device.

20 Brief Description of Drawings
It will be convenient to further describe the present invention with respect to the
accompanying drawings that illustrate embodiments of the invention. Other

embodiments of the invention are possible, and consequently the particularity of the



acconpanyi ng drawings that illustrate enbodi nents of the invention. O her
enbodi ments of the invention are possible, and consequently the
particularity of the 8 acconpanying drawings is not to be understood as
superseding the generality of the preceding description of the invention.
FIG 1 is a schematic view shows the croES-section of the data processing
system 5according to one enbodi nent of tRe invention. FIG 2 is a schematic
vi ew of the 8¢OEDPIRYESSIIaMANLSy 4% et at dred PRdErsteod Ad SHRATSCsifgodE rgsRerabty t he
invention. 10FIG 3 (a) is a schematic view shows the cross-section of the
dat a pr ocessbphthepyseding deswiptiomgf the isventiond enbodi nent of the invention
FIG 3 (b) is a schematic view shows the cross-section of the data
processing systemthat is a nodified enbodi mrent based on the third

enbodi nent. 15 Detail ed Description

FIG. 1 is a schematic view shows the cross-section of the data processing system

5 according to one embodiment of the invention.

FIG. 2 is a schematic view of the data processing system according to another

embodiment of the invention.

10 FIG. 3 (a) is a schematic view shows the cross-section of the data processing system

according to a third embodiment of the invention.

FIG. 3 (b) is a schematic view shows the cross-section of the data processing system
that is a modified embodiment based on the third embodiment.
15
Detailed Description
FIG. 1 shows a data processing system 100 comprising a first data processing device
101 having a first electro-magnetic coupler 102 located on the exterior casing of the
first device 101, and a second data processing device 104 having a second electro-
20  magnetic coupler 106 located on the exterior casing of the second device 104. The
casing of the first device 101 has a planar surface 108 on Which the coupler 102 is
located and the casing of the second device 104 has a depression. As shown in FIG. 1,
the depression has sloping side walls 110, 112 and a planar bottom surface 114 to

receive the first device 101. The side walls 110, 112 are inclined to the bottom



FIG 1 shows a data processing system 100 conprising a first data
processing device 101 having a first electro-nmagnetic coupler 102 | ocated
on the exterior casing of the first device 101, and a second data
processi ng device 104 having a second el ectro- 20 magnetic coupler 106

| ocated on the exterior casing of the segond device 104. The casing of the
first device 101 has a_pl apar surface 108 on ich the coupler 102 is
| ocat ed and HH@c¢ akhdngThsretore §§@Bna B@Vi%@u@gakﬁ5§t eé@%ﬁ3§§PBWf% ®shown
in FIG 1, the depression has sloping side walls 110, 112 and a pl anar

bot t om sur f ad® dildnyt part efthe deprekseorf Dg e seenndadevieg 104;The figstatevieg| 104 willo, 112
are inclined to the bottom 9 surface 114. Therefore, when a user casually
| eaves t he fdlidstal@igasicrodnhcsiogig cile M2sdn 0any2 aar the dbttoheudepr Essdwentoof t he
second device 104, the first device 101 will slide along one of the sl oping

side walls 1%9vit>1&3d e b e PP Rudatel Aae Thid tHelBwd Qo%’la’éilf()l ao6losiRk to
the bottom surfdace 114. Thus, the two couplers 102, 106 of the 5 two

o S o kOBl R ard Bl e KR! BSE LU SBIRE b8y U Speed

data co nicatron is establis err surface.
14 are

enbodi nent, the sloping.side d,s 110, .112 and the bpttom surface

the sliding fi%]‘? FORRYNIgAtoR ﬁees\é%hg““\%aﬁt %&e‘rffﬁ?m&&i“rg?c& Eﬂi‘bs IRRIGRER 1S he
direction of the gravitational force. Preferably, the first device 101 is
mor e conpact slepiag sidghvals 119ah12 ped Sechatemyayiase 116 arpthe stiduecsualarss andne

shape and size of the bottomsurface 114 matches that of the surface 108 of
the first dethecialel®dlls Noi,d12hm¢ alsatindlaad tto tthwo divéctionefghé gravifaiena doree 110,
112, 114 are nmutually inclined. FIG 2 shows another enbodi nent of the
i nvention i npkdrailyf fhe endedtde 19Urik dE@e @bmpact and lighter than the second device
10  104. Preferably, the shape and size of the bottom surface 114 matches that of the
surface 108 of the first device 101. Note that, at least two of the sliding surfaces 110,

112, 114 are mutually inclined.

FIG. 2 shows another embodiment of the invention in which the contact surface of
15 two devices is upright. A data processing system 200 comprises a first data
processing device 201 having a first electro-magnetic coupler 202 located on the
exterior casing the first device 201, and a second data processing device 204 having a
second electro-magnetic coupler 206 located on the .exterior casing the second
device 204. The casing of the second device 204 has a generally upright face 208 on
20  which the coupler 206 is located, and one or more projections 210 projecting from
the face 208. As shown in FIG. 2, when there are a plurality of projection, the
projections 210 are arranged in a pattern suitable for the first device to rest thereon

when the face 208 is upright and couplers 202, 206 are in alignment. The upper

surfaces of the projections are inclined upwards from the horizontal direction. When



15 two devices is upright. A data processing system 200 conprises a first
data processing device 201 having a first electro-magnetic coupler 202
l‘ocat €d on the exterior casing the first device 201, and a second data
processi ng device 204 having a second el ectro-nagnetic coupler 206 |ocated
on the exterior casing the second device 204. The casing of the second
devi ce 204 has algenerally upright face 8 .on, 20 in h t he coug@?r.§06 IS
| ocat ed, and® 8#& Rbgcepbcetipst GF@E? 28honthe projpctions g Vs the dirstiflevicg 201 o

shown in FIG 2, when there are a plurality of projection, the projections
210 are arr asigiecﬂq“m“airciﬁaalow thesupipemiirictop! theeroieetsansPdgidve to gravestandner eon
when the face 208 is upright and couplers 202, 206 are in alignnent. The
upper sur f ac@snfially RepPatGincidtended lavatton 08 Ithe etbe @2P8aAdtsmativsty t Whethenseront al
direction. Wien 10 a user places the first device 201 on the projections

210, the fi rﬁltacéiefﬁb%sgﬁéw% bo1sdd g BRWHER! d% &k@NEviRe2MPREN iy fiakes of
the projections 210 due to gravity and eventual [y stop at an intended

| ocation on Ei(b %\L%ﬁg al%gg 6%&;}0?2'6 tahM%%. bé"@ﬁ‘\ H)S§ Jfﬁll%qﬁtefl@% e bcrltﬁ)tn

devi ce 201 Ol’l ace I'TSt evi ce II‘S'[ S

ocat 1 on af t S1REEr 0% BifgnEREes Of PRARLObT Sﬁé ﬁ%%%hs foeou erg?xﬁﬁ”dt ne

two coupl ers 202, 206 of the two devices are brought into allgnnent wher eby
hi gh speed d2@G ofothrutic devises iase dsousht iistoe dlignmenevherehy dnelhgpsert datte. | n
this enbodi nent, the upper surfaces of the projections 210 and the face 208
are the sli d'ccngmsuincﬁt&nea’;s edtatlshddtah abeinttoucbasy surfeseu ppdinis sumtfodaentothea he
projections 210 are inclined to the direction of gravitational force. Al so,

at |east twougder sii@adeh ol iH¥projecliGRen 0aind theifdeald0y arrtleistiéihg sutfasdsoNott be
noted that the multiple projections 210 as shown in FIG 2 are an exenplary

i ITustrajd on, Fattllg tm@é}% LidtYeeQbr n@vﬂrg T2 10NR0 iRNGeP IR WideOon b 1S

al so 15 p055| ace 208 onl'y ‘has a single projection provided it

d
hzvﬁgggngte ttﬁrg'l I ioglr%hfé)acq ?ﬁ’l a ﬁaségwlg\é?gle gﬁgrrrl% Erfgctes RS mh%ﬁll? LRERELN! C

It should be noted that the multiple projections 210 as shown in FIG. 2 are an
exemplary illustration of the possibility of having more than one projection. It is also
15 possible that the face 208 only has a single projection provided it is arranged to direct
and stop relative movement of the two electronic devices at the intended location

described above.

Preferably, the first device 201 is more compact and lighter than the second device
20  204. The projections 210 may have a frustum shape whose cross-sectional area may
reduce towards the face 208. Therefore, the upper surface of the projections 210
collectively form a slope that allows the first device 201 to slide towards the face 208

" of the second device 204 and collectively support the first device 201 thereon.



Preferably, the first device 201 is nore conpact and |ighter than the
second device 20 204. The projections 210 may have a frustum shape whose
cross4sectional area may reduce towards the face 208. Therefore, the upper
surface of the projections 210 collectively forma slope that allows the
first device 201 to slide towards the f ce 208 of the second device 204 and
collectively_support the first device 2§ﬁ t her eon. &1 FI G 3éa%652@m5 t he
third enbodi Whi3(@rshewe thethad emhediment o nthg davention. it Gomprisgs g, sk dafang
device 301 having a first electro-magnetic coupler 302 |ocated on the
exteri or caspmogessing ddvicst 3tehindeg 30firshrltcho-sragnaiic deuplenpd @k tosaicdPrithg ce
304 having a second el ectro-nmagnetic coupler 306 | ocated on the exterior
casi ng the sggest dasidgiChrsB@eiceT3ta mdi segoraf ddthprocessiiy dbeiteG04Iating a
conprises a protrusion 308 having a frustum shape and the casing of the

second devi g 304 SQABLLESRR ARPIESTIOHARM HY tRe TRRPGr le@sih@ARE Wecdrae
protrusion 308 of the first device 301. The depression may have a frustum

shape with slopin ide wall's 0 .hei j . syr.face
314" vher? a (SN ABdIE FHnk 3 31T fur 8vEDa0E e RS bty lor bl SRS 017,
any part of fhe depressiqgn.of the second deyice 304, the first device 301
will slide a ﬁ@moﬁl?pﬁfangh@es‘faﬁ‘ﬁﬁn‘bfe thegeeognd |d§V‘§‘i83?)43i°é“%{FF85 h &R &8 m
surface 314 due to gravity and sink to the bottomsurface of the |

depr essi on. havingp shaneedeerbya themretrusiane3 Wapl Ge dirsf, dexies 394 ¢ The, demssisianm
surface 314 are the sliding surfaces. As such, the two couplers 302, 306 of
the two devi mag tmve dfrostght shaptovidh istppimensideiweallsbyl higR sgeednclibed 4o @
comuni cati on nay be established at their touching surface. Advantageously,

the wei ght ofondig shitthi&t 3 dEWEE 3QderPpless abe PRithusoauFlisesBSthkifirsd deviliee3 (1o
their small surface contact area (in contrast to the first enbodi nent in

whi ch t hey wep,glt,, fpélhh@f ﬂchb;dl%f){fgﬁgﬁ OF decbid dewtd Bg#!ttﬁg Rueleviddassonhpiie face

108). At least t t he g surfaces 310, 312, 314 are nutually

inclined. 20 F| G, 3(b) shows a.slightl di,t 4 ed odi nent . f of
FIG 3(a). | ﬁh‘{erﬁlgnéw#o‘btﬁﬁ% ﬁlto?mlgr?é&c‘é@%ngﬁoP fl% Ad &ler Vptofy e %gﬁhggéol ce
301 conprises a protrusion 318 havipg a.curved surface whjch is generally
flat at the Bevityand sink te He Rostemmyrisee ot eé‘EErGFFdOIHéR‘/ﬁE%e‘BhWBF‘iC%g’%F‘ ¢

depression having a shape to receive the protrusion 318.
walls 310, 312 and the bottom surface 314 are the sliding surfaces. As such, the two

couplers 302, 306 of the two devices are brought into alignment whereby high speed
15 data communication may be established at their touching surface. Advantageously,
the weight of the first device 301 presses both couplers firmly due to their small
surface contact area (in contrast to the first embodiment in which the weight of the
first device 101 is distributed over the whole face 108). At least two of the sliding
surfaces 310, 312, 314 are mutually inclined.
20
FIG. 3(b) shows a slightly modified embodiment from that of FIG. 3(a). In this
embodiment, the casing of the first electronic device 301 comprises a protrusion 318
having a curved surface which is generally flat at the bottom, and the casing of the

second device comprises a depression having a shape to receive the protrusion 318.



12 The protrusion 318 may have a hem spherical shape with a generally flat
bottom surface and the depression may have a snoboth concave shape wth a
generfally flat’ bottom surface. The dianeter of the concave depressi on may
be larger than that of the hem spherical protrusion 318 except at the
bottom surface. 5 Advantageously, this ﬁLéoms the protrusion 318 to slide
along the side walls of the depression e gently and snpothly conpared to
the enbodi medf® wiFATEs19T L yimBHap8avsr 8t rigeignhedenl shape wWib rgenerakty dat
3(a)). In this enbodinent, the surface profile of the depression is

gener al | y cubetem aswiface anduthec deysésdimmethay ochavenp rinymwtlarconedviensttape nuither  of
mutually inclined sliding surfaces. Optionally, the depth of the 10

depr essi on ngédnaby fliteboneimgdiirfacé. THeadipheer oBihetondSe deplebsidratlay bedggendi ng
on the size of the couplers 302, 306, the flat bottom surface of the

protrusi on 3ifnaff: tdre tde meRsSHhoRcat ahtoRasianl) Y *dcgich Haboaahs@adkhe

couplers 302, 306 fits horizontally in the centre of the bottom surfaces,

respectively, 2,030y s GRS, m”é%géjbﬁ% LG He LBE Wik 3k gand
second devi ces my- cofpt I Se one or ‘norée sna nagne?s Fher e y providing
magnetic attraction to further drivqﬂrelativ venegt.betmeeﬂ the two
devi ces and SHNSITIAR PAE &LlyiandSpost Yﬁ%maf“iegﬁ ergpodiment Wih At Ers.
Preferably, the magnets are configured such that the el ectro-nmagnetic
si gnal s comrsitApedraetrieanaded (ehehewupn &S df@)-shi Biideabpdigient, the surface

profile of the depression is generally curved and is thus considered to comprise an
infinite number of mutually inclined sliding surfaces. Optionally, the depth of the
10  depression matches the height of the protrusion 318. Optionally, depending on the
size of the couplers 302, 306, the flat bottom surface of the protmsion 318 and the
depression can be adjusted such that each of the couplers 302, 306 fits horizontally in

the centre of the bottom surfaces, respectively.

15 In any of the above embodiments, each of the first and second devices may comprise
one or more small magnets thereby providing magnetic attraction to further drive
relative movement between the two devices and enhance the stability of the
alignment of the two couplers. Preferably, the magnets are configured such that the
electro-magnetic signals communicated between the couplers are shielded from

20 magnetic interference due to the magnets. This may be achieved by using any
common methods of restricting/redirecting magnetic field. For example, at least one
metal plate (yoke) can be provided (eg. attached to the magnet) to confine the
magnetic flux such that electronic circuits within the first and/or second devices can

be protected from undesired disruption. The yoke(s) may be between the magnet and



20 magnetic interference due to the magnets. This may be achi eved by using
any comon nethods of restricting/redirecting magnetic field. For exanple,
at -l east one netal plate (yoke) can be provided (eg. attached to the
magnet) to confine the magnetic flux such that electronic circuits within
the first and/or second devices can be pyptected from undesired disruption.
The yoke(s) may _ be between the magnet an églthe electronic circujts. The
yoke may be Hetgheironist drcuns-athe yoke may der 2 gtfé@)d’létﬁbgﬂﬁ%ﬁf dhe apve; o
couplers may be flat. Wien the first device is automatically positioned
wi t h respect embodilmgntsedo o dewlers niryaredlani t h t he couplers in alignment,
surface connection is established between the couplers at the point of

al i gnnent to enabl e robust data conmunication between the two devices. Both
couplers stay in full contact throughout the data comrunication operation.

10 The enbodiyfRitfe BV Q1PRERs dRBRatiBAR FOLitR¥d Hitteredpat & Rl stc@iddvice | |
be appreciated that various nodifications in detail nay be made to the

described; empodipEnhe FRAUE H L}Aenf SRALL BShebOMR G Rihdd bR GRPE Of

t he cl ai ns.

couplers at the point of alignment to enable robust data communication between the
two devices. Both couplers stay in full contact throughout the data communication

operation.

10 The embodiments have been described by way of example only and it will be
appreciated that various modifications in detail may be made to the described

embodiments above without departing from the spirit and scope of the claims.



14 Cains: 1. A data processing system conprising: a first

el ectroni c device having one or nore data‘processors, a first casing

&ncl osing said one or nore data processors and a first data transfer

el ectro-magnetic 5coupler located on said first casing, and a second
el ectroni c device having one or nore dat% processors, a second casing

encl osing said one or nore data process&rs and a second data transfer

el ect romagne€ladmgoupl er | ocated on said second casing, at |east one of said
first and second el ectronic devices conprising a plurality 10of sliding
surfaces forl.dir eAtdatagproedssing vesternyveomntsinget ween the first and second

el ectronic devices, at |least two said sliding surfaces being nmutually

i nclined, WA g gi dleatidait ddiecd havsig anél os atredarl potesoorsca desti esmgbei ng
urged together by a force in a direction inclined to at | east one said

sliding surf &E‘f‘osir@@i@{)né embteesks Bmcgssgﬁveingeasﬁ@{ HA18 SraRdONE e &A)-FhaBiicOr
nore sliding surfaces to bring said data transfer 15el ectro-nagnetic

couplers into align t . re said first electronic device is
aut omat i c§al I?/Ou %eéfi?(iggeﬁed&l S\ia\l/}dt%mtrxegs%lglgtgydt o said second el ectronic device and
with the couplers in alignnent, and surface connecti.on i s establishe
bet ween t he coupl &rsgcagd %ﬁ%tmﬁ‘b‘? AEVIE: DAYing AMSHYT POT% HaHI ORI s pS&P Wat a
communi cati on between the two el ectronic devices, 20 2. The system
accor di ng t ocasing enclpsingtseidedng ar eore drigrosssyragnd &@ﬂ?C@n@lﬂaﬁad?aeéf%f Rl§Etrai d
one of the electronic devices is subject to.

magnetic coupler located on said second casing,

at least one of said first and second electronic devices comprising a plurality
10  of sliding surfaces for directing relative movement between the first and second
electronic devices, at least two said sliding surfaces being mutually inclined,
wherein upon the first and second electronic devices being urged together by
a force in a direction inclined to at least one said sliding surface, one of the electronic
devices slides along said one or more sliding surfaces to bring said data transfer
15 electro-magnetic couplers into alignment,
whereby said first electronic device is automatically positioned with respect
to said second electronic device and with the couplers in alignment, and surface
connection is established between the couplers at the point of alignment to enable
high speed data communication between the two electronic devices.
20
2. The system according to claim 1, wherein the force is gravitational force that

said one of the electronic devices is subject to.



15 3. The system according to claiml or 2, wherein each of the first and
second el ectronic devices further conprises one or nore magnets for

gener &ating a conponent of said force. 5 4. The system according to claim 3,
wherein said nagnets are configured such that the el ectro-magnetic signals
conEunicated bet ween the couplers are sgbelded from magnetic interference.
5. The system according to any _of the preceding, clains, erein said first
10 el ectroni® devikesystn geqirding o slaimak e OBAJVRSFi @%B%eé‘irg@aéﬁ?"@ddevi ce
conprises a depression having a sloping side wall and a bottom surface,
said side watlectamit bisvicesn fRuthéracemipeisesg onheos Imefiengagnets aks, gengrating a
depression having a shape configured to receive said first electronic

devi ce. 156. ddmgpongatEridddedi ng to any of the preceding clains, wherein
sai d second el ectronic device conprises a face and one or nore projections
projecting therefrom said face and the surface of said one or nore
projections being said sliding surfaces, said sliding surfaces being

a d t | at i tyhe .t : ' '
posi 11 on hete ¢ it SstHARRERIER} &fim LRl ST OB Fhuch

20upright. 7.Th m [ [ [ . [
of g ai g that ﬁlesé/lgétreo-mggr?e?i%dsligr]n%lst 8orr?r|n%hirgatgd between the tcgglr)lgrsagrg s 1e%e'ér ality

from magnetic interference.

5. The system according to any of the preceding claims, wherein said first
10  electronic device has a planar surface and said second electronic device comprises a
depression having a sloping side wall and a bottom surface, said side wall and
bottom surface being the sliding surface, said depression having a shape configured

to receive said first electronic device.

15 6. The system according to any of the preceding claims, wherein said second
electronic device comprises a face and one or more projections projecting therefrom,
said face and the surface of said one or more projections being said sliding surfaces,
said sliding surfaces being arranged to stop relative movement of the two electronic
devices at a position where the two couplers are in alignment when the face is

20  upright.

7. The system according to claim 6, wherein there are a plurality of said

projections, said plurality of projections being arranged in a pattern suitable for said



16 first electronic device to rest thereon when the face is upright and the
couplers are in alignment. 8. The projections according to claim7 have a
frust'um shape.” 5 9. The projections according to claim7 or claim S8,
wherein the cross-sectional area of said projections reduces towards said
face. 10. The system according to any Ofé clainms 1-4, wherein said first

el ectronic 1Q deyice conprises a protrusion havi a frustu hape and said
second el ect Fohi CCTNRC ECVSHpi & er&%’bré@'ﬁ"%ﬁe %9?%‘&’%@%% @“%@Pﬂ‘@“
configured to receive said protrusion of the first electronic device. 11.
The syst em aagan aligrgnend cl ai m 10, wherein said depression has a frustum
15shape. 12. The system according to any of clains 1-4, wherein said first
el ectroni c device conprises a protrusion having a curved surface and said
second el ectronic device conprises a depression having a shape confi gured
to receive sgid prTRé préfdclBnLARbrddd @ didifnSt hfle@Christith ghglRyvi ce.  13. The
system according to claim 12, wherein said first electronic device
conprisesga protrusion having a hem spherical shape.

9. The projections according to claim 7 or claim 8, wherein the cross-sectional

area of said projections reduces towards said face.

10. The system according to any of claims 1-4, wherein said first electronic
10 device comprises a protrusion having a frustum shape and said second electronic
device comprises a depression having a shape being configured to receive said

protrusion of the first electronic device.

11.  The system according to claim 10, wherein said depression has a frustum
15  shape.
12. The system according to any of claims 1-4, wherein said first electronic

device comprises a protrusion having a curved surface and said second electronic
device comprises a depression having a shape configured to receive said protrusion

20  of said first electronic device.

13.  The system according to claim 12, wherein said first electronic device

comprises a protrusion having a hemispherical shape.



17 14. The system according to claim 12 or claim 13, wherein said
depression has a smooth concave shape. 15. The system according to any of
tthe pteceding clains, wherein the two 5couplers are flat. 16. A first

&l ectroni c device for connection to a second el ectronic device, the first
el ectroni c device having one or nore datg, processors, a first casing

encl osing said one or nore data processors and a first data transfer

el ectro- magnéti c Ebi’a@fséfim perosding t‘l@‘éﬁn 43 @rclqugy13; 3dieprin said depreggpnihas r st
el ectronic device conprising a plurality of sliding surfaces for directing
rel ati ve novesenethizeneayershagee first and second el ectronic devices, at |east
two said sliding surfaces being nutually inclined, wherein upon the first
and second el ectroni c devi ces being urged together by 15 a force in a
direction inclined to at | east one said sliding surface, the second

el ectroni c deyi ceTht isd8smahQReiRAId Qﬂﬁo’?’rthé"%&:e&'ngdél%ssLl{rﬁe’i‘&ﬁsthkotmm’ I'ng
said first data transfer electro-magnétic couplier into alignment with a
second d % @3@3{ Iectro magneti ¢ coupler of the second el ectronic

devi ce, ere‘@’sal |rst el ectronic device is automatically positioned
with respect 20 to said second electronic device and with the couplers in
al i gnnent, and surface connection is established between the couplers at

the point of alignnment to enable high speed data comuni cation between the
two el ect ronl® dew fiskelectronic device for connection to a second electronic device, the first

‘ electronic device having one or more data processors, a first casing enclosing said
one or more data processors and a first data transfer electro-magnetic coupler located
10 on said first casing,
said first electronic device comprising a plurality of sliding surfaces for
directing relative movement between the first and second electronic devices, at least
two said sliding surfaces being mutually inclined,
wherein upon the first and second electronic devices being urged together by
15 a force in a direction inclined to at least one said sliding surface, the second
electronic device slides along said one or more sliding surfaces to bring said first
data transfer electro-magnetic coupler into alignment with a second data transfer
electro-magnetic coupler of the second electronic device,
whereby said first electronic device is automatically positioned with respect
20  to said second electronic device and with the couplers in alignment, and surface

connection is established between the couplers at the point of alignment to enable

high speed data communication between the two electronic devices.



